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COMPOSITIONS CROSS-REFERENCE TO RELATED APPLICATIONS
Wk?g)ﬂ%%éThis application claims the benefit of Japanese patent application

6%1-687469, filed March 10, 2005, the disclosure of WhHIGH 1§ 52006/008650

incorporated herein by reference in its entirety. BACKGROUND OF THE

INVENTION [0002] The efficacy of treatments for many diseases,

including cancer, & VEbrbyBO HcxvRtCall FObEpastfew decades,

however, many treatment regimens require the use of drugs with

deleterious sigeogiferispinaindingrionexamne alopesia Nanssa,

vomiting, tiredness, etc. Some treatment regimens may also entail the use

of drug t are ..not stable under physiological conditions, for example,.
bio-thejaﬂté}eﬁ ics gghlgs ?%%%%g%% ‘g‘%@%%lb Uc % %%%%E}ng%g@ i §8RAsRHon

Nog g abilfde§iedibboh dtheWiscdimstbapon fadimnistiatiopoanddherabyby

ref005& th8ik glfectiveness before achieving the desired therapeutic result.
Such instability also makes the drugs more difficult and costly to store

and prepare for adrgi?cié @ﬁ%%O%%There are a numper of classes of
anticancer agents, %\% Sig—n W&Nﬂ% drugs, as well as
numerous drug combination therapies, methods of delivery and treatment
regimen80®hticanberciipasisahngbeaissoifiedacdording tocelisgatancer, has
imPHIPLIPGRHER @S hﬁﬁﬁé{&@@%&p&&qﬁgﬁgﬁg@é%ﬁgﬁf&@ﬂ%& LEHan require

agents have been developed to take advantage of the rapid division of
the U@ e it delrGRiupsin e iRsisewinding con exemiprakietai-angtser

vontieithy drefintassificalinne Aganistanaler P Hraupesh ACERIHBG 1AANS that are
not¥Rgand severity of their side effects or met og,of delivery. However, the
MGt Cora nyés?/gso icafioh 6‘%?%%%-8?0%%?85% e TPSERG it (seegenes or gene

pregiyeisisaisiiyy efassiofectiemicataoindegrndedvincbraad|ylenebnjpasses
;echani tj ds. [0004] Depending on the

e e 1P et

ingpRediffciaisly ofushtinslabBitn abatmiakpretbtabyes oo difsulidedrestly to store

and@grgribedindhe.Rhvsigian's Desk Reference as follows: alkaloids;
alkylating agents; anti- tumor antibiotics; antimetabolites; hormones and

hormong giglogsrjmmunamedylators; photosersiting agents; and
miscellaneous other agenFs. EUILS, encompassing
nearly 100 individual drugs, as well as numerous drug combination therapies, methods of
delivery and treatment 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 comumon 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; alkcylating agents; anti-
tumor antibiotics; antimetabolites; hormones and hormone analogs; immunomodulators;

photosensifizing agents; and miscellaneous other agents.
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I WO 2006/099169 PCT/US2006/008650 [00051 The alkaloid class of
compounds may also be referred to as mitotic inhibitors, as they are cell

cycle phase specific and serve to inhibit mitosis or inhibit the ENZYMeS ccso

W 3]‘{11?@39138? mitosis. They are derived generally from plant Aikaloids &
other natural products and work during the M-phase of the cell cycle. This

class of compounds is_often used to treat neoplasias such as acute
lymphoBf44tfd 1eulévhpak4irid gléiss © berimomntiodgkia's lyenphomato as mitotic

infieuERYlasiamas.ans cAICeiQl R ingnPreast ANdHEFeS 00081 i the

Alkylating agents make up a large class of chemotherapeutic agents,
ARG BFthEfMERg Ehﬁz@raég%gf%mm@&mﬁ@pr@gm@mm@m
namcﬁi/';duai]dmgﬁ: “@h@&ﬁﬁﬁ'ﬂc@ﬂﬁtﬁﬂp@@é@ﬁfé mﬁméﬁ"ﬂﬁ§ and of compounds is
o eet@gﬂgl&gg&gg;}mtro e mustardfé;(fgmtrosoureas; and others, including
platinum compounds AR RR §CRerTERitthie irdepiaate Earkbi diradmpn-
Heglkilatingrird N Anefcblisandthediaiescausing lhe: DNAtanB8estes.
replication incompetent. This class of compounds is commonly used to

treat a v@diey of disgases &geﬂﬂéﬂiﬁa&mggi&ég@%&@&%&ﬂ&ﬂaﬁ%%g}éﬂl% agents,
in%}; homa, Hodgkin's lymphoma, multiple myeloma and certain lung,

ANt DI G T ESTOb TN s STGRRs B Wb cafdgdniha latugs:

aﬁaiks«haf‘m@ltkeeglaemﬁmed aag&mﬁﬁalaﬁmm@ﬁmﬁt@gmo%eﬁ insigad of

.directly a ting DNA, they inhibit DNA repajr enzymes causing
mt?éf)%%é%%na}gil u{%g.ml'hgeéls%mcn b%ﬂﬁﬁls('ﬁﬁ}?é) \%@Sad%%fﬁﬁ’ég&fgﬁé?ﬁ@“%le to
neppdassiernslbl Gudipretly binigimtidiivefatrehin:hd teeeie teatiraiR DNA to
betmors; 0 | ibiot] timicrobial and cytotoxic .

R R A T o ke B & apty of
ARSI OGP & IFEFATC Tk yratRIemER dakisy shanpbruell Bedekptiagenphoma,
mApeRifisangarawidehseg, - ieaka VRHeH, ob.cancers. [00091 The

antimetabolite class of anticancer agents interfere with the growth of DNA
and RN @da,q are,gpecific to the S-phase of the cell-cycle. They can be
_broken ovv_r'ffurtheir?r ?/O'EJ);B%”Oaf%%%tn%ocﬁﬁe&?%?gﬁ?r%%d@?@li?:gg}&iﬁ and have 2
S| Bshpuipmefanatogbaind gyt imidinetanalogsiTthb) Araafidmhibit DNA
rerfAfp el%%%%éﬂﬁ&é%ﬂ??&%ﬁ%&ﬁﬁ?@'Grﬂééékgaﬂlﬁcf%&saﬁao‘{ﬁé%a%‘gn 2ge of being
gastrointestinal tumors. [00101 There are two classes of hormones o
b dpriEnte WA Alog<-brer s e amskieestargarim berisebititstéreid hommenes
and sex hormones. While some
10608} Antitumor antibiotics have antimicrobial and cytotoxic activity and

also interfere with DNA by chemically inhibiting enzymes and mitosis or by altering cell
membranes. They are not cell cycie phase specific and are widely used to treat a variety of

cancers.

[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-cyele. They can be
broken down further by type of compound, which include folic acid analo g8, purine
analogs, and pyrimidine analogs. They are often emploved in the freatment of chronic

leukemia, breast, ovary, and gastrointestinal tumors.

10010} There are two classes of hormones or hormone analogs used as
anticancer agents, the corticosteroid hormones and sex hormones. While some

corlicosteroid hormones can both kili cancer cells and slow the growth of tumors, and are
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corticosteroid hormones can both kill cancer cells and slow the growth of
tumors, and are 2 WO 2006/099169 PCT/US2006/008650 used in the

treatment of lymphoma, leukemias, etc., sex hormones functj rimari
WG GG e growth of breast, prostate and endometrial carrl%(t:eli?s.%gg/r%e&agrsé]
numerous subclasses of hormones and hormone analogs, including,
ndrogens, antiadrenals, antiandrogens, antiestrogens, aromatase '
USROS BPO GENS RGN HHEE HiRFn 6ive el dasinenho frotien(bisRiE)y to
slovartelegsrandiegesirsdR0kilAR additionalsnalgrclass gl apticancer

subd Seﬁggso' classified gsmgmmunotherapy. These are agents that are
intended TEIMGIATS (5 AR st s srdemertvatjadieacic the
antimsbpestica(tanrepeos)celiatdhialihetapy daofien: Usatkiisombination

releldth other theragies: %)O 21 There are also a number of compounds, such
asﬁ%ampot ec(gns, v%/ ich ?éa%%z%r&gdﬁﬁc}ﬁsé‘ted as “other' anticancer agents

and can be used to treat a variety of neoplasias. [00131 Combinations of
anticarﬂ@%%%gené%?@%@&%ﬁﬂ?g&n Kla58 Afemiinarrcioteeia mblesgfied as

imneandeitipl OTaxeBRlecSanafkSysthelaho: Rakels Bl QX ATINTIMystem to
0)%“ Iat'&n f%r injection) for the treatment of colorectal cancer for use in
LS eth e

mork? P&ﬁ?&cﬁ?%ﬁﬁ%ﬁ\)&%ﬂn??ﬁi thersmininafish srdiags

combina IO Wit
comibinditom uatichbédiumetarsbg. with surgery in the treatment of colorectal
cancer. Oxaliplatin is an alltylating agent that is believed to act by

inhibitipgth DNAreplication angkagscsinlion, sdniiks ather platinum,

ents, ox tin has demonstrated a decreased likelihood of resistante

. ipl
Whigss §%‘Pﬁ£§?§ %E?Qmﬂa?ﬁtﬁ% AHFEcaRaBFIe 4UA YIS PredND Seat 26915 B of
neo;888,874; 5,298,642; 5,959,133; 5,420,319; 5,716,988; 5,290,961; and

in Wilkes GM. "New therapeutic options in colon cancer: focus on

oxaiplgiisCin Sansalbis: (200 1-L% 0N bile hete ale.a..
plethora of anticancer agents, the benefit 6f these compounds is often

of a QRSN thefSe vermpls faafueyathaiebproeicsEbPIATYEN:. This
(oxdipaparisonjieeienseiRehians dredheraRe HicndeX hRich ARSCHRSS i,

S-ﬂ&hz% IE)r%LazPaCn% ggween thg required dose to accomplish the destruction of
the cancer cens' comareti tGHEHOLR 81 (irehitdisustddipstively with
Surganawépua@gnmgﬁodheeMivb@uad. TheliRabackiaiiesin 2RHGANRET i
belicﬁ%ﬁ%ﬁaﬁ 5}}%&8@%\{1@%&?@{@? P%)%{?thtgg atxt](? E?a%%éﬁ?tfggeﬁ'nﬂk% ng]gr platinum
agents, oxaliplatin has demonstrated a decreased likelihood of resistance development.
Oxaliplatin is further described in U.S. Pat. Nos. 4, 169,846; 5,338,874; 5,298,642
5,959,133; 5,420,319, 5,716,988; 5,290,961; and in Wilkes GM. “New therapeutic options

in colon cancer: focus on oxaliplaiin® Clin J Oncol Nurs. (2002) 6:131-137.

{6014} 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 bajance
between the required dose to accomplish the destruction of the cancer celis 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, (Z.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 useful,

and often the side effects become intolerable before the cancer can be fully eradicated.
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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 useful, and often the side effects hecome 650
Win st i&%efore the cancer can be fully eradicated. 3 WO 067584188

PCTIUS2006/008650 [0015] The severe side effects experienced with the

majoriné?%f %incer chemotherapeutics are a result of the non-specific
nature ot these driis SWHRHHe st rRmgarsebwitebn akithy afchncer

chespeibermsitelacand suseaddesirgy ety £ eriainsell § R f:l'lficgo not

cycle

aisHk t t to lessen these effects, targeting phases of the ce _
| lsinb%(%%ﬁ%m%ﬂ ?ga&?%?a .8%? SRR s THRSSIHrag S e Pioboliowesrsin cell

cycrsmsgiiisiibanesempt tmceseutheellstrnd healti: selisdhasare badergping
invh QKA hsign. T, .most. at risk from these types of

chem%lﬁtﬁgﬂria%g! %If%%ﬁd%g gv%%w%nd}é?sg%‘i% GiBRn SEH ik Rtimsh between
cang o cells anahTeiheiedilbatig eelle giitientepraicieitiveisios. FORSEME mos:
at ﬁea@tsn{(mésé]tﬁk%_@Qﬁ&&%m%}%@%%@%%ﬁi%%”H%F‘%C%Eia oS e
inc{?l%&seg?aréd %elomltlr%%éA large proportion of individua alSo SUEP ™

hy Bio USSR i sitiv s e hvec snendootivw hichdpredieasacts.

red blood cells, white blood cells and platelets. These and other side

effects @ diso lerenpatedibyotheduiras SiomabiieciRYRUISSYSIEN: and
VorEBRGO I | e j dJack roduction of white blood

cells,%,0 angaam%e%gé%%g %8§§§%%%%%§ iCS:UiI‘gFgC ion. TOG L7 ertirar e or
SUPRFFSERY QS iimBRrfoRARe Yargersedurteant bicagants, intltclpidodicdssnd
pia@&meﬁimkban@atﬁerlgaé:e\ff@&mlmébt@g@e@ﬂé‘@%?g&éo Atz and oo
im[g‘%%osh%%gscgnﬂammation and sores); constipation; mrrﬁ%%; Fa%lgue;tﬁeart

amage:  hervolrs ST dha Agtacdieryadrlel mpevdtiotvd whisdlood

cellgamhemotintediashagephidnaystaridfuinary system damage. [0018] The

wide range of the side effects associated with most anticancer agents

and theapseyverityipdngdivi Iready. debilitated with disease
ineind p?%ibly immune%o%ﬁn%%%%ﬁ%d ‘rxéyggé%ﬁ‘éros? B4, #gpnts
noluder P 197 1RSI haRsy (e Kfamesinitlessmiasts thensicle eéieatiiwhile
esophagittaifiiitheaaticacy Ltibe e [, SRVEE. ?ﬂ?%ﬁ@%@%ﬁ o this..
ne [ﬁ%qes% hea(le b%g taken. They include combination e’mot erapy;”’

where mulipie anticAscerdFentEPAPdustimristrcimgstive adfuegntiddney
and gHarpiestovhdrenagititional agents are prescribed along with the

anticancer agent to fight

[6018] The wide range of the side effects associated with most anticancer
agents and their severity in individuals who are already debilitated with disease and
possibly immune compromised has led researchers to search for mechanisms by which they
can alleviate some of the side effects while maintaining the efficacy of the treatment.
Several approaches to this problem have been taken, They include combination
chemotherapy, where multiple anticancer agents are administered togefher; 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
chematherapy 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.



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,
WRAMFALIRE encapsulation of anticancer agents in liposom&§TAjR86/008650
2006/099169 PCT/US2006/008650 [0019] Liposomes are formed when
phospholipids and their derivatives are dispersed in water. Upon

dispergguy ¢ wateiihenbospitelnidsiamnstiossorssicted eallederivatives are
. "liposomes", which are characterized lipid hilayers encapsulating an
s RS Bl LA TASSC e Rt BOTP N oot ot e catied
“lipeattappediihdrapeatiticaageints, isuihiddildyagssenpynes aad gereticcore.
sequences for,use.in medigal science, in [ i i [
Cn s e e e e S R O N
drupip 1298’ 397 2646 BE8YB IR i MEE O 9¢ SR8 AIBBRIB BT, zAl -
cidhdB8H3314, . 6,153,596; 6,057,299; 5,648,478; 6,723,338;
6,627218; U.S. Pat. App. Publication Nos: 2003/0224037; 2004/0022842;
2001/0 0; 2003/0Q72794; 2003/0082228; 2003 /021 203 1; ‘
003100 . 2 OCATR S L SR TR TR LA foatnlp: 4.983.397;
6,4ApPLEaSIGAS, VD DOFHGE S\WED, 95713250, 240 081384814.525,661; 6,153,596,
s.0c7RssacioRolIoR e cTMvETRIAR /b-0! Al Salicalplatllized

iposomés: Improvements ‘in pharinacokinetics “and antitumor therapeutic

20@HiER493 BrofeOANR84d: 88D UOG3A8F0 04T 6RY 1R P8 4048 28Hen TMm,
el L e ez e
emin Onco Mok Sup . ISSI] €1 al. arm, xe
et g S e e R B A
TMIaG3Eadtly acetsting:phasphalipitte ot cedsmephrane sy ch dsegybbetics
hospholipids and soyhean .phospholipjds wer. d : ) i
L ot s e N e R e SR
AlshdSphilipttts Bire Hidelystaghe Qﬁémﬁmr@feékﬁm@:mwtaeﬂobm@mh@ﬁ@w i
SenYP iSRRI INGEE 0FSRISaN RSB W AteRIeM, ATAgW. DIod veteRiaB. e, 1556,

and thereby reducing the efficacy of the drug. Thereafter, as a means for

o s Froben il phospholpul shose it pfion s
phoagioipadiccintiordell indnctsdan theh lipesgryelmptmipbrie 8022 shytamareffort
phg)% %‘?{Sﬁg {he Sireulatory halt-lite. 8@11%%‘%%&5@%%0%%% administered, however,
liposomes utilizing these phospholipids are likely to be incorporated into the
reticuloendothelial system of liver or spleen, causing a problem of low blood retention time
and thereby reducing the efficacy of the drug. Thereafter, as a means for solving this
problem, synthetic phosphobipids whose lipid portion contains only saturated bonds were

used as z 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 iﬁcorporation of polyethylene glycol or other hydrophilic polymers (e.g., 2
PEG liposome where one or more of the constituent lipids was modified by attachment of
PEG). PEG-modified liposomes were also often referred {o 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, Colbem GT, ef al,,
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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
W LHERRtituent lipids was modified by attachment of PE&); T/US2006/008650
PEG-modified liposomes were also often referred to as "shielded"
"P” gso%s. DoxilTM (doxorubicin HCI liposome injection) is a
ﬁ% LB RATRIBEEd YK BRBIEI A vt Adjarict pblyiathilentngtytan(REQYodels
andififizeddebveid hredeiiculpendotheliat syst d prolong dru
adwiiGulation time. éﬁee Vail DM, Amantae{a MA?,%O bgﬁgg‘lﬁ,'e{ga .?’5%86 o
2006/0991 65" LTI TEE0 81352888 Plgatsetifusemsrmbleripivinome,
an Ehsofof RrinuiiiletidngRie glinigri-Aninalh] etelsandShasmasoldostic
pmglrégg.ies." Semin Oncol. (2004) 31 (Suppl 13): 16-35. However, adverse
effects were also caused by prolonged blood retention (e.g., hand-foot

syndro n adverse effect of Doxil(r) on the peripheral system, etc.)
becam@gééﬁgnimlﬁs proBR s apdndeiampies DRliOs6Hes inoLIese:;

6,316, S2RAIOND LIRS BITI D, OLB1556; 61346824 %%?@97&’15%9947%43@5%6 559;
md%%gé,gs%agglgq,%a- 5,503,622,5676,971 6,586,559;"and 5,846,458

'S, Pat. App. Publichtion B BARS0DSA (5 A4960470059622842;
2003603062328/ QU0 367074 otel Bational fatent-ApRHOAIHRSMEOW O
02/98(20886,; 7 zimi ia}m et at, Prep. Biochein, Biotech. (2004)

S B h (V) SVea Kk, b posrwt e
alsodfspribpdand o d o 5o, 49228381 hd U, 53 P S0P SPEBINSSL: and U.S. Pat.
ApRGR50R¢d 5885800321 3884;:4894902972.48; 05: :
2003&}@9&9@7@2@0030130190-zoc;%os94%%%%%%%@57??85%@%8’

addition t MAaH G R8%IRE Tesearchers developed a variety of

other derivatized lipids. These derivatized lipids could also be

incorp&tBtédl intdnlsisstmes Fiéepfodiaratiplevinter nationRbR S oped a

AP RHGALLOH MG, 328 Bark Y8, Maruyama K, Huang L. "Some
;mﬁtép atively charg%%%%%i%h?&%%es gr'i%%ﬁ%% p‘%l%%%létﬁé%lﬁ)eo%mmat% nto
1p°§‘?|’gﬁ‘fat%ﬁ’ YN AFSmPtoBRpeEratiSiafohyAipalisetaof Ya2 P 11082 2572605,
MarAfthel RFERIENIINGRBIoRRY S A6, L . 370:382,/00251
I 0Aodditio_na lipid com o,sitig%%s ‘airff%esc.r‘?t%e% %}}%Qgﬁég ll%ogl:a té/,egféfg%%’ the
PO 86T 196 ,6?‘7,%3%1; AT &t ZAgRIvaB Aqtss( 19685 0186064:260; Abl ef
al.. PROADEEAB88/200802 1 5490;120030466601; and 20010038851

[0025] Additional lipid compositions are described in U.S. Pat. Nos,
0,936,272; 6,897,196; 6,077,834; and U.S. Pat. App. Pub. Nos. 20050136064
20040234588; 20030215490; 20030166601 ; and 20010038851

10926) 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 ag targeting
ligands) for particular cell types. Hxamples of targeting factors/l 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.

[6627] Examples of lipid compositions including targeting factors include
U.S. Pat. Nos. 5,049,390; 5,780,052; 3,786,214; 6,316,024; 6,056,973; 0,245,427,



[00261 In addition to modification of liposomes with PEG and other
hydrophilic polymers, researchers also developed liposomes that aimed to
specmcall target particular cell types by incorporating targeting factors
WeALYRRI&tTed to as targeting ligands) for particular cell typ&STEEAApRIg650
of targeting factors/ligands include asialoglycoprotein, folate, transferrin,
antibodies, etc. In some cases one or more of the constituent lipids could

6,5Bé thidtified, byathe 1andcnen @badtargeting faglordieR4dExamples of

e e '@%&959@%%@2@%‘%@%@9@%@%@@%? 6 WO
20@0@@@&1@@9@%%20@@}@@%@7@ 5R%:60800TREB6 3 HAAGHN0s. WO
S OB S S . wo

9948 8% 190 $533 20 IR0 D684 S0P 7 SEMISAIAGANE BR0eHn2592;

ati 295/ 3 0, WO, 1z
e e T

9
traRNIEs TR I SAEY TR IpebRePEeR ANtk e P Ay accet” Int
J Catwema@&fsmﬂarsna:genmglttmwa@«ﬁ}ﬁd&mml NERRAGARBUIRIEHatsury M, Sasaki K,

e an é&'é}, C etrh Ien C li e on peritoneal dissemination of
tagas?rfg cancer b E{ ég e %%%%%ﬁ%eﬁ’?a“@ﬁ (a4 o ArTgasEfe,

lar ERAHGIREGIATH, zmé@mmmﬁ@asakm;; EtPakrildpesamidtbeatin(R001) 18; 1042-
1 I f hin I

oamoygmedg@r@ycg LIRS Al i3S o Suasng pLogery.

to the solid tumors |n Vivo. armaceutlca ese

L Yoheebsmiber Pialall BodEh: Biokhydare abomBru De@E:. (1999) 6(6):
427088(3):1272-1278; Nam et al., J. Biochern. Mol. Biol. (1998) 31(1):

95-100; Nag et al., J. Drug Target (1999) 6(6): 427-438. [0028] In

particu u X ed a Tf G-liposo transferrin

(Tf) att?gzegg at %@t s%g} ace’ o ]ﬁmanf)%%[ome ?ﬁ?@gﬁfgg&%wg@%éﬁ@
trangfersie (TAuAtirded plifosonies: wé teeimenonte. thevsurface! Qﬁhhaf&imm a greater
nunfiHSARA HRES WAS BarRalehdRIRkE.AfHROSOMES <:Q¥s o C%l 3 é%ater

Tf-PEG-liposome as compared to PEG-liposome  (Inurha et aff iDi
upigkh %%‘8?%@?6?@5 %6?@?%&%\9@? TadaHndiroseme ad vangaseshtdRER firesome
(Inwinagrand iabelgddcenaporme delivery field, including the use of liposome
compositions, there is still a need for improved liposome compositions for

the del!ﬁ@iy}()f d@f‘&%&:@?@g !%Qﬁi edrgcon%pa%kjrgrgges made in the drug and labeled
compound delivery field, including the use of liposome compositions, there is still a need
for improved liposome compositions for the delivery of drugs and labeled compounds o
specific cells and/or tissues that achieve a therapeutic or diagnostic effect. In particular in
the cancer field, drug formulations with improved specificity and reduced toxicity are need
to ensure therapeutic benefit without adversely effecting healthy cells and which also do
not result mn deleterious side effects for the individual being treated. Similarly, labeled
compouﬁds 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 suceess of therapy.



specific cells and/or tissues that achieve a therapeutic or diagnostic effect.
In particular in the cancer field, drag formulations with improved
WO 29968ty and reduced toxicity are need to ensure thera 201
without adversely effecting healthy cells and which also do not result in
deleterious side effects for the individual being treated, Similarly, labeled
compounds thatBREES UBEM foRde (B TermiiionsNTadicularly
life-threatening conditions at an early stage (e.g., with high specificity
and/ofgoigh se@%t%ietg/gma%gc ()I&gggcurately manitor the severity/extent of
;e condition (e.g., progression an&B?Srt@d’i”e‘?é?Hﬁd\?{iﬂﬁwd?l%ﬁﬁﬁ‘ﬁ?mms
(o HRA W a1 S5 S HRAFRP Thnptis06 HROwWeSRY Wpid BussEss ord
iipostierapytaind/ O 20060893 bt Gril I2006100860 BRIE&2LUMMARY: DF
— E %II}}I}/E&IJTJQHIEIE%%Q%Q; The present disclosure relates to novel
“lipid-cOntAMIng Compositions (Mt din G RBLSHARS that gocpaRgElER drue or
labeltip osorpesdathie diiosomie sypiigin iy xS doh HaReMB-GRRtan Weducing

ide SOIRROSIINRS) that o iQnally incorparate a drug or labeled . i
- compound, or ma"i/be%%%g %O%E}/c’ﬁl}:‘e%g%a 2 RiSO DI eRIs aseradaton and/o:

loss dfiefiiporateia dmgaﬂraﬁa%etedlmmm%wla%@ the l%ﬁ@a@@%&i{ﬁﬁ%& making
ition confers the benefit of reducing . side effects from the drug or
o R e T SHa TBpoTRgTGs e e
CONAEHNERPBFTHETAFIRY 6P lapledeompbrmdscThiecdisclosure also includes
(e.g.ToptadaEmaling ancysnebeliviscontaining.campositions-dasgribed.
her igéﬁlnl c%rtain embogtigmgnts, the Iif_)id-. containing compositions may be
(a0 10 oAt 5P HAgHBEE TANUEE (BRI hr BRSE CaRRSE Iy ESPBEAITEaR! cancer,
Proseticrctal bidder canter cantel seanecbohiieRMEIRsR. RRsmall cel
1mé&gg’e}% ggﬁar’nﬁ%%%lluynr{glganc% prain cancer, liver cancer, renal
cancer, prostate cancer," Wagxd%r“c*aﬁcer, ovarian cancer, or hematological
maliignancies (e.g., leukemia, lymphoma, multiple myeloma, etc.).
(00304907824 first alibEFsthenes s G Vita videsraersavibosme compiisiggne or
rone mhmmimhowhlGlipfiﬂs&i&ﬂbbkﬁﬁ);)-dfﬁﬂe%digﬁciﬁx&sﬁa@@ze&hmamme_ a
- mine,.a_targeting factor-modifie _ ) _
S S T ooy genolamioe.
SBHfESpEPh B SriRpod spBRagEo b omtidnalhd 2olstiomatiyddititeastisne .
additional lipiehentretein:tyetapgeting-factofrad odifie ddN{enr-disahoxed arzec
acid-derivatipecsopbosphatishdiethae lamine £oRESe S A IgeRgIgand. .ona 1.
linked to a segeagihdathdicathexyis.aeidigtvatized phosphatidvl,
etnano lamine: and I ' :
WHETSIn

non

the N-{w -dicarboxvile acid-derivatzed DPhosphatidy! ethanolaming ic
reprasented by Formule 1.
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wherein the N-(co}-dicarboxyiic acid-derivatized phosphatidyl
ethanolamine is represented by Formula R*-G-CH H off FormmzZ and f
the secondN-(cn -dicarboxviic acid-derivatized phosphatidyl ethanolamine
is represented by Formula H li H?CDH2i OOH OH Formnia i wherein R" .
R. ReniERE ArecoatRaipRISAS ST VAHZEE\RHIBURELEH STE AP HETaRE I

repgreuEs areomaapendently. derived from saturated or unsaturated
aliphatic carhoxyiic acids having Icarbon atoms. and wherein R and R-
are the same. and*R-anivt Rare the same: and m and p are,

independe&t&wﬂgger fromito 10: and. wherein the iiposome does not
comprise a non-derivatized phosphatidyl ethan0|am|ne egy

pnospnatiavicnoiine; oran9arop nuic poymer, and wherein the targeting

ligand is not an mm&ar@hoﬂﬂ@%@;@],@asqmndwgg;@gmw

provided a pharmaceutical formulation comprising a targeted liposome of
the first aspect apgd,one or nre pharmaceutically acceptable carriers,

excipients. diluents, stabilizers, ot preseryatives. [003Q5kua-thisc:asPast:.

there is provided a targeted liposome comprising one or more
phosphatidvICHERFHES Biasl (IR0 AR, SERFEri a6 PROSTARRERA O

ethanolamine g {argeting:faetormeditiad N-(eoydicarbexvlicaroon atoms. anc
acid-derivatized phosphatidyl ethanomine, an encapsulated drug or

labeled compound, and at least one additional lipid. which is cholesterol or
a wherein R and B are tne same. and K and R° are the same: anc

 and p are, independentiy. an mnteger from ! ¢ ‘10; anc.

wherein the liposome does not comprise a non-dervarized phosphariay!
ethanoiamine, egg phosphatidvicholine, or a hvarophiiic potymer. and wherein the
‘targeting hgand is DOT an INact antibods,

[0630b] in a second aspect, there is provided a pharmaceutical formulation
comprising a targeted liposome of the first aspect and one or more pharmaceuticaliy acceptable
carriers, excipients, diluents. stabilizers, or preservatives.

[0030c] In a third aspect, there is provided a 1argeted liposome comprising one or
more phosphatidyicholines, an N<(w}-dicarboxylic acid-derivatized phosphatidyl ethanolamine, &
targeting factor-modified N-(o)-dicarboxylic acid-derivatized phosphatidyl ethanomine, an
encapsulated drug or labeled compound, and at least one additional lipid. which is cholesterol or a
cholesterol derivative, o

wherein the tareering factor-modified IN-(@ ~dicarpoxviic acig-gervarizer
phosphatidy] ethanolamine cOmMDTISEs a tATgeting iigand iinked to & second v

{¢ri-dicarpoxviie acid-derivauzed phospnatidyi etnanolamine: and
wherein

the N o -dicarbox vile acid-gerivatized phosphatiay! ethanolamine is

represemed by rormule .

l!""w:" "C’—‘p
R (e O
8] o
i |
' . : - : ~
gl e (et e G T WSy L —{ Ty )y — 00
) K
O p
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cholesterol derivative, wherein the targeting factor-modified
N-(cn-dicarooxvfic acid-derivatized phosphatidyl ethanoiamine comprises
a targeting iigand linked to a second N- (0)i-diaafooxviic acid-derivatized
thpsrosphatity | -cHsarRsRIHIRCIGAR LVWP\@%WWW&@%WB@M &

Drns,,mc%cg@ gg&\@gzed nhosphatiayl etnanoiamine is represented m Formula Or.
rormuiz alR the second N-((j) )-dicarboxviic acid-derivatizedphosphatidyl
ethanolamine is represented by Formula.;. H2C-0-R5 R-OCHOO
H,C-O-P-G-CrZCFE R c- -(cF z):-coo r DH Formuia wherein R'. R-. Rand
R areeach.anscv! group. wherein the acvl groups are acv! groups from
saturated or un?saturated aliphatic carboxvii:_acids having 18- 3 carbon
atoms. and whereln R @nd R- are the same. Cand R- and R are the same:
and in and p-are- : denthy.an. m%ega:f;em-ig,te—t[sc&nd wherein
the iiposome does not comprise a non-derivatized phospnatidyl
ethanolamipg.€99 pho@BhatldvIchoune. or a hvdrophific polymer used to
enhance the circulatory pal -life of iiposomes and wherein the targeting
ligand is not an intact anti ooc-' [0030d] In a fourth aspect. there is

provided a targe pasom mprlsm one or.

more- phé’érb‘ﬁ qfﬁ%lc#oﬁr?es gan (ca‘c)l 8?&‘:& OX)ﬂIC ‘&cid-derivatized
phosphatidyl ethanolamine, a targeting factor-modified

N-(co)- d|carmﬁ@éékﬁd€mi¥eﬁ?pho‘érﬂﬁaﬁﬁyﬂ@¥h%%§9ﬁrﬁ’e ugppTarated

encapsulated.drug, apdat least ene-additional bipidxwhickds cholesterol,

wherein the mol% of thé phosphatidvichohnes is 40-60 moloio of the

wherein B and R° are the same. and R and R° are the same; and
m and p are, independently. an umeger wom | te 14 anc.

wherein the [lposome does not COmprise 2 nor-GeTIvalzed pnospnaay!
ethanolamine. egg phosphatidvichoiine. or a hvdrophiiic polvmer used 1o ennhance tne

circuigtory nalf-life of liposomes and whereln the targeting ligand 15 NOT an IRIACT antipods

[6G304d] In a fourth aspect, there is provided a targeted liposome comprising one
or more-phosphatidyicholines, an N-{@)-dicarboxyiic  acid-derivatized  phosphatidyl
ethanolamine, a targeting factor-modified N-{o)-dicarboxylic acid-derivatized phosphatdyl
ethanolamine. an encapsulated drug, and at least one additional lipid, which is cholesterol,

r~

wherein the mol%o of the phosphatidvicnolines is 40-60 mol%e of the

cholestere! 15 25-33%. and the mol% of the total of the N-{ @ -Q1carpoxviic
acic-derivatized phosphatidy! ethanolamine plus targeting factor-modified -
(m-dicarboxyiic acié-gerivatzed phosphatidy) ethanolamine is 2-8%c. whners

the total mol%e of all lipid components 1s 100%

B



cholesterol is 550 0. and the mot %o of the total of the N-i wk-dicarooxvii:
acid-derivatized phosphatidvl ethanolamine plus targeting factor-modified
N- (c)Ndicarboxviic acid-derivatized phosphatiavi ethanolamine is 2-80io.
where the total mo?0%o0 of all lipid components is 100ro: 8b wherein the
targeting factor-modified N-(m)-dicarboxyiie acid-derivatized phosphatidvl
ethanolahsirin somplasersaiaeiejening gt keirrrarsbicair detiyatized
dearbqamadit dativalizgel phosphalciathanalamine and whetelan: -
the N-(co)-dicarboxylic acid-derivatized phosphatidvl ethanolamine is
represeteditaBoryiifacid-HROa0zRd RMGERTH§Y RIMPCIEDUGRGIEH2CH
N-C-(Ch2", COON H Yormilla! OH : and the second N-(co)-dicarboxylic
acid-derreitized phosphatidvl ethanolamine is represented h~ Formula
R*-O-OH 00 H~"-C-O-C-CH2CR~-l~-~-("..H2ic COOH OH Formula 5
wherein R.Ry, B @nsbRyare qachanaey giaphiviiel eifdie acisgroups
are acvi croups from saturated or unsaturated aliphatic carboxylic acids
havingEPESBIEab AR fs. and wherein R’ and R are the same. and
Rand Rr are the same: and m and p are. independently. an integer from |
to 1 d: and. 8c Whgrdﬁ% targeted liposomes contains from about 1 ug

targeting iigand.. -
-

Q

H
i

i
FipC B e o G, C b ——hm—C —{ CHgjr—COOK
h
O
Formuia * :and
the second N-{m)-dicarboxvlic acid-derivatized phosphatidyl ethanolamine 15

represented by Formula 2,

Hy SR
R O—CH
C O
Hy 0 QB e G St o O M i £ — (O = C OO
i H
, o=
rormuiz o

wherein R . B, R and R® are each an acvi groug.

wherzin the acvl groups are acvi groups from saturated or unsarurated

aliphatic carboxviic acids having 18-22 carbon atoms. and
wherein R’ and R~ ars the same. and R and R are the same: and

m and p are. independentiy. an integer from | 1o 10 and.
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tmg lipid to about 50 ug targeting iigand /mg lipid: and. wherein the
liposome does not comprise a non-derivatized phosphatidyl
ethanolamine. egg phosphatidyichoiine. or a hydrophilic polymer used to
enhance the circulatory half-life of iroosomes. [0031} in certain
embodiments are provided t,argeteci iiposomes com (gis{iq ONeor  +oand
morephoSPHEHBItS, B REh PRI BSE BEiT e AV AT ze dSHoshhatidyi
ethanolamineigdaraeiing factorameditie t Mr(CaotdicarbaxyLic
acid-derivaiized phosphatic yi ethanolamine, an encapsulated drug or
abeled compound and optonal. % legston. pdpnabigl, wherei
m%efé?“g%’ﬁﬁl ?3%%?-%6%%% N- p}gs}f%%carquyiic_ acid-derivatized ,
phasphaticy| eethanoipmiie sbmprises ahteatatieciRf e §ireEd to Fhnance e
second - dicar pxgy ¥l id-denvatized phosphatidyl ethanolamine; and
v“\'/‘ﬁ"éurigllﬁrfjheaﬁg?mv) dl%‘ar oxviic acid-derivatizedphosphatidyl ethanolamine
is represented’by Formula 1, R2-G-CH O C Hp i~-G- -G-CtipCFi
-tai-CéCHyu.:--OQOn H OH Focmuial and &he secg?ldONc-j mﬂ)ggica{}%%%}gic
atifRderivath BRI SPRAGT PR AR STEmINe i€ FSpreSENted by Formula-3,
one or mosSnéEhRORGM981 B9, B H Ak 3001/ AR EeHRZde b REMREHOYCH 14 11
H2C-O-P-O-CH2CH2-N-C-(CH2)P COOH | H OH Formula 3 xéveggre%]dg',
ethanolamey, RETERIPRESHS BRI e EHdRRTY SRS ST GEaD “ahd hand
ethanolamine, an encapsulated drag or labeled compound and, optionaliy, at least one
additional lipid, wherein the targeting factor-modified N-(@}-dicarboxyic acié-denvatized
phosphatidyi ethanclamine comprises a targeting ligand linked to 2 second N~(@}-
Gicarpoxylic acid-derivatized phosphatidyt ethanotamine; and wherem the N-{o}-

dicarboxyiic acid-derivatized phosphatidyl ethanolamine is represented by Formula 1,

HyC— R
Rl O O
! . i
Hy G oo Coomrmts o G G Gy mmmiNre G G g =~ COOH
O
Formuls | . and
the second N-(w)-dicarboxviic acid-derivatized phosphatidyl etbanolamine is

represented by Formuie 3,
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p are, independently, an integer from | to 10; and, wherein the liposome
does not comprise a non-derivatized phosphatidyl ethanolamine or
g%}tﬂ%ll%ne glycol, and wherein the targeting ligand is not an intact _
nubody. f0032) In other embodiments are provided bIankﬁngggm&m
comprising one or more phospholipids, an N-(c))-dicarboxylic
acid-derivatized phosphatidyl ethanolamine, a targeting factor-modified
N-(co)-dicarboxiti ait=cRivatized phosphatidyl ethanolamine, and,
optionallyeat Igast-one additional lipid, wherein the targeting
factor-modified Nn-ico)- dicarboxylic acid-derivatized phosphatidyl

l

o

ethanolamine comprises & targeting ligand linked to a second
N-(co)-dicarboxplj ig-cerivatizeshphosphatidyl-g olapime; and
wherein the N-(co)-dicarbbxylic acid-derivatized phosphatidyl
ethanolamingg&gg@resen% by Formula 1, H24 -O--R" R2-O-CH1 0O/l
it H2C-O-P-O-CH2CH2 N-C-(CH2)m COON I H Formula | OH ; and the
second N-(c))-dicarboxylic acid-derivatized phosphatidyl ethanolamine,

e P IO AR ORISR, o e

-O-CH2GHzeHasErisPgooH B Hapm Ul ARl WHe1bi i RTeRR LigagPRe
are eachgipdepensaptlys 2D ACHLGIAHPANLEIANY! ethanolamine or

polyethyiene glycol, and wherein the targeting ligand 1s not an intact

antibody.

0632} In other embodiments are provided blank liposomes cornprising one
or more phospholipids, an N-(w)-dicarboxylic acid-derivatized phosphatidyl ethanolamine,
a targeting factor-modified N~(w)-dicarboxylic acid-derivatized phosphatidyl ethanolamine,
and, optionaliy, at least one additional lipid, wherein the targeting factor-modified N-{w)-
dicarboxylic acid-derivatized phosphatidyi ethanolamine comprises a targeting ligand
hnked to a second N-(w)-dicarboxylic acid-derivatized phosphatidyl ethanolamine; and
wherein the N-{w)}-dicarboxylic acid-derivatized phosphatidy] ethanolamine is represented

by Formula 1,

HaC—0—R"
RE G

l
ch—~o——£—~o—CHZCH2-—~:——c—(CHz)m—cooes
Formula ! oA M a‘nd
the second N-{w)-dicarboxylic acid-derivatized phosphatidy! ethanolamine, where

present, 1s represented by Formula 3,



p are, independently, an integer from 1 to 10; and, wherein the liposome
does not comprise a non-derivatized phosphatidyl ethanolamine,

0 e glycol, drug or labeled compound, and wherei . ing.
Wﬁé%ﬁ@?ﬁﬁt an intact antibody. [0033] In certain embodime%%Eslegbfgz{igéeyl:'(Q;gaO
targeted liposomes and blank liposomes, RI, R2, R5 and R6 are oleoyl or
stearoyL and m and p are 3, In certain embodiments, the targeting ligand
is transferrin. In pg?t éfflgr—eﬁ'nbodiments, the one or more phospholipids is

DMPC or DSPEpand-he at least one additional lipid is present and is
cholesterol. In certain embodiments of the targeted liposomes and blank
liposomes, R', R2, R5 and R6 are oleoyl, m and p are 3, the one or more
phospholipid is DMEC @dditiopai lipidiis-Chamsiprobdo634] In
certain embodiments of the ggeted liposomés and blank liposomes, m
and p are eachlindeépendently, 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

embodimenisRinR2, R ard.REmErg.cach, iﬁﬁ%ﬁ%@%‘,&ﬁ&‘éw bt U and

palmitoyl or myristoyl. In some embodiments, d are R2 are the same,

and R5 anf B BrsRRaeatie Aiiuassr ErbodiiéhtadRy REiRGaHMOREne
are the sandgednqasiapise embogdimemtsnRanRAANGRE Braipleoy! or
stearoyl. In ¢ rt%%nlemb?dirg\eﬁwtsé R’ R%:ﬁRS and R6 are oleoyl. [0035] In
further emBOAIHEHTE BRY S PoVTHRH IR FHisk e TS e 2 il et B tiog
one or moréghosphalipidsiaanaNifwidicarboxylic acid-derivatized
phosphatidyl ethanolamine, a succinimidyl ester of an N-(m)-dicarboxylic

acid-denjygdized phosphatidyhsihagalairine «a9-ARio0gy at legshene

. additional lipid, whereip the N-(co)-dicarboxylic™ acid-derivatized
InSRYEShAtidY etharoBnifeistelreseated CREBrAa 1erb Westan
enZ2HE699] 62 BEstild 5140061008688 2 Gr OriicRar Onb &k &Ses Qad one or

1n5%';§%'6'§a%%§55%'59\%”3r%%95 a%)y the at least one additional lipid is present and

is cholesterol. In certain embodiments of the targeted liposomes and biank liposomes, R,

R* R® and RS are oieoyl, m and p are 3, the one or more phospholipid is DMPC and the

additional lipid is cholesterol.

[0034] In certain embodiments of the targeted lposomes 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, Rz, R and R® are each, independently, oleoyl,
stearoyl, palmitoy! 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, Rz, R and R are oleoyl or stearoyl. In certain embodiments, R‘, R* R’

and R® are oleoyl.

[0G35] In further embodiments are provided lipid mixtures comprising 2
mixture of one or more phospholipids, an N-{w)-dicarboxylic acid-derivatized phosphatidyl
sthanolamine, 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,

10



FormL, a | , and the succinimidyl ester of the N-(w}-dicarboxylic
acid-derivatized phosphatidyl ethanolamine is represented by Formula 2,
R" R40H N HO/\o~/N\lI~ 110 O O Formula 2 0 wherein R', R2, R3 and
WR 0898, independently, an acyl group, m and n- are, intfefEREAAYB6S0
an integer from 1 to 10; and, wherein the mixture does not comprise a
non-derivatized phosphatldyl ethanolamine or polyethylene glycol. [00361
In certain embodifi&ntLotthe lipid mixtures, m and n are each
independentfj—af-iteger from 2 to 4. In some embodiments, m and n are
equal and are an integer frpom 2 to 4. In particular embodiments, m and n
are equal and are,§ [_0371 In certain embodifnents of the lipid mixtures,
R', R2, R3 and R4 &re ¢ eagh, mde%@ﬁﬁé‘t{[ﬁf@@@ﬁk StEQRSY|, pahnitoyl or
myristoyl. In somg.gmbodifitents, R' and are R2 are the same, and R3
and R4 are the same. In particular embodiments, R’, R2, Rsar’é%d R4 are
the same. In some embodiments, R', R2, R3 and R4 are oleoyl or
ste m s, m and n are 3, where the one or more
ph§§§%ﬁéﬁﬁ. ’éﬁﬁeﬁ?& 9%’“&3 VaHeriRe e adit viss valdiibpbodipietiy
et %@W%ﬁd@@m@éfay@l@mmmjm embodiments of the lipid mixtures,
R1, R2, R3 and R4 are oleoyl, m and n are 3, the one or more
phospholipid48-DMPC and the additional lipid is cholesterol. 11 WO
2006/099169 PCT/US2006/005650 [00381 In further embodiments are
provided IRdid m m smg a mlxtﬁlre of one or more p ospholipids,

|
an N-(w)-dicafboxyli acg({@]glv A eth&nol ine, a
targeting factor-modifieakdl-(co ?dlcar oxyllc cid-dgrivatizéd phosphatidyl
ethanolamine, and, optionally, at least one ggditional lipid; whefein the

N-(co)-dicarboxyligugcid-derivatized phosphatidyl etha
represented by Formula 1, ’

ol op?
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 doss

not comprise a non-derivatized phosphatidy! ethanolamine or polyethylene
glycol.

10036] In certain embodiments of the lipid mixtures, m and n are each

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

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

f0037]  In certain embodiments of the lipid mixtures, R', R*, R® and R* ar

each, independently, oleoyl, stearoyl, palmitoyl or myristoyl. In some embodiments, RI

3
and are R? are the same, and R” and R* are the same. In particular embodiments, R', R? R®

d
and R* are the same. In some embodiments, R, R?, 2 and R? are oleoyl or stearoyl. In

certain embodiments, m 2nd 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

. .. . -}
embodiments of the Iipid mixtures, R', Ro, R? and R* are oleoyl, m and n are 3, the one or

more phospholipid is DMPC and the additional lipid is cholesterol.

i1



H2C-O-Rl R2-O-CH O O H2C-O-I" -O-CH2CH2-N-C-(CH2)m COOH H

OH Formula 1, and the targeting factor-modified N-(w)-dicarboxylic

acid- derlvatlzed phosphatidyl ethanolamine comprises a targetin and

WReH 8 %% econd N-(w)-dicarboxylic acid- derivatized phos& gfﬁ 0/608650

ethanolamine; and wherein the second N-(w)-dicarboxylic acid-

derivatized phosphatidyl ethanolamine is represented by Formula 3, H2

O 0-RB03ABIR5 Eﬁa@hawzﬁ)n@dimzﬁs@repfe@ir@&lEﬁiﬂimmﬂ@swwm)ﬁsing a
mixture o?NneH Olgrg Oi:t lrk gelﬁl'g’m %%ﬁl%g @ﬂg ﬁ 5, 1@3‘5}2&(1 phosphatzdyl

ndependoenrﬁy, gup, In an 8 are, iIndependently, an integer from

ethanblbeniitk, and:gﬁﬁmémtﬁnenmﬂxﬁ@@ﬂéesmmmlw@-mwmm@dhaﬂd}’l

hatld etha am ne ar and wh
ethar{?é ngana %nraio an |n 3&0 anti %ty a[@@%éj nhf)griﬁc%u a%gn{)ﬂgﬁjegn he
acid—démhetifmjW@Mbwc&ﬂamtmﬁa&ﬂmﬁﬁhﬂﬁm@ﬁl&(\h@ -dicarboxylic
acid-derivatized phosphatidyl ethanolamine is present, in and p are each
independently, an,ftegerfrom 2 to 4. In certain embodiments, in and p
are equal a@d are. ég integer from 2 to 4. In some embodiments, m and p
are equal and are 3. 12 WO 2006/099169 PCT/US2006/008650 [00401

In particular embo |ment§ of the lipid mlxturgs where a targeting
Hzc——o-_Pw—~ow0f-s2c:Hzm‘:j—v—c-(CHz}m—COOH

oH
Fermula 1 , and

the targeting factor-modified N-{w@)-dicarboxylic acid-derivatized phosphatidyl
ethanolamine comprises a targeting ligand linked to a second N-{w)~dicarboxylic acid-
derivatized phosphatidyl ethanolamine; and wherein the second N-{o)-dicarboxylic acid-
derivatized phosphatidyl ethanolamine is represented by Formula 3,

H,C—O—R°
RS—0O—CH

_ i
Hzc—~o———P——o——CHZCHzmﬁ—-—-C—(CHz)p—COOH
OH

Pormmiz 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 infact antibody.

10039} 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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factor-modified N-(co)-dicarboxylic acid-derivatized phosphatidyl
ethanolamine is present, R', R2, R5 and R6 are each, independently,

W glz%og)dg%tearoyl, palmitoyl or myristoyl. In some embodiments, wherein R’
2Rd 4re RZ are the same, and R5 and R6 are the same. In‘?ﬁﬁﬁ&zogmﬂ%so
embodiments, R’, R2, R5 and R6 are the same. In some embodiments, R’,
R2, R5 6 are_oleoyl or stearoyl. In certain embodiments, R', R2, R5
and R @a%b Ieoa)l/qn&agggg%ﬁfnr%oé{hrgﬂtsa? t%? (AR BY Siovdore a targeting

factphozphbtip [Hi‘i@“@i%@@wlifﬁSamﬁm@ﬁiwﬁhmﬂ@ﬂ&ﬁﬁﬁm‘%ﬂé 18 present,

Rl,ﬁzoi?sﬁﬁ 6 targeting ligand.is transferrip. In certain embodiments
of the fipi n%g(%%% R Eh%lﬁé’iasr‘éi%f@’gy?,{lf?%%‘ BraPyTsieNG dpgome
emdimsprspbspioRbidid aDNRP @etiie satditiondlHipiddREhodanterohanththther
eiBiuaag ligand iR tiansienin (0044t ncariain smbadiments ate provided
liposome-containing . compositions comprising fliposomes comprising’d
olegyt MioTapnEspRGRPRIR SEIPN@pPtel Gar o xilicead B devivttizédr stearoyl, m and
p aphiosphatioy elhrenlsspinapasucoiimidyl sser ofhan NAO) dicahoxylic i
is Cg\%d-dl%rllvatazgid phoséﬁ)h Udg/ﬁlide_thanolamllne, and, optionally, at least one
“a %?%Foqaﬁ?pis,ew%‘"éF e HETREES) e B txy e aERiTRn ts of the fipid
mixphiospghaldyR ethaRSlam m.eobgl,repﬁesw&dapw)@ﬁmwaﬂ@ﬂé %ﬂd%h@i'ipild is
DMBE: G 86 R: 11 QrGH2 H%i IE%-C- CH2)m COOH OH Faormula t,
and the succinim%%ﬁss%%%? %8?@]? C0) dikEFBRRyIReAEH HaeiFed
phospI@%i | ethanolarine is represented by Formula 2, R3/>v 00
Formu wheTef ISR BRI R RO BHER linespendentinian acyl
congitiniNcandisiapaiposenedianiysiae egerpldo.19:a0d Wwherein

. the compasition 13 WO 2006/099169 PCTIUSZ(F)é(r.‘)%/(?)&g)SG515ga ’ (&)

dicarboxylic acid-derivatized phosphatidyl ethanolamine, 2 succinimidy] ester of an N-(o)-
dicarboxylic acid-derivatized phosphatidyl ethanolamine, and, optionally, at Jeast one
additional hipid, wherein the N-(m)-dicarboxviic acid-derivatized phosphatidyl

ethanolamine is represented by Formula 1,

Halmme ey
R O—CH
o)
I I
HQC—O-—-IE:'W-O—*—CHZCH Q—EWC—{CHZ}{“WCOOH

OH
Formaiz and

the succimimidyl ester of the N-{t)-dicarboxylic acid-derivatized phosphatidyl

sthanolamine is represented by Formula 2,
Rs/ °
4 O 1}
: o O\'P// g
/ \G /\/ 3 O\N
HO
o 0
Formuta 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
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does not comprise a non-derivatized phosphatidyl ethanolamine or
polyethylene glycol. [0042] In some embodiments of the
liposome-containing compositions m and n are each independently, an
WERAHERSh 2 to 4. In certain embodiments, m and n are edGal A Ar& 8650
an integer from 2 to 4. In particular embodiments, m and n are equal are
3. [0043] In some embodiments of the liposome-containing compositions,
R', R2, R¥asinRdcampesch pividdpenaernrtys el steatodo pattaieyl or
myristoyl. Iﬁbigg@ggﬁglll@rﬁg};gquiments, R'and are R2 are the same, and R3
and R4 are the same. In some embodiments, R', R2, R3 and R4 are the
same. gb&r%ﬁain mbodiments, R', R2, R3 and R4 are oleoyl or stearoyl.

In someé ertBodinB it FTRIRSHR @ R dieosnseyrorisiaRe g raesitans m
andamdrn m&aan@bﬂdemgeamrmég& phesphelipids ﬁlwp&b?ﬁﬁ%tggiﬁﬂ are
; ertain odiments, R, R2, R3 and R46 are oleoyl, m and n
o R VP E AT e Soaoh AR oo 5

cholesterol. 50044 In further embodiments of the liposome-containing
composfiid arelhiovrterpiismms. ebielinaeratntpositions wonppsisin, B,
R’ | pbasdritseoeaphiSing e Rum oto phesphglipidsan Ndoh:dicathoxylic

giq-d%ri%%%zed %h sphgtid%/lg?thanolamine, a_targeting,factor-modified
PR - dicarpoatie AciBPHER A 758 BRSEMattn FeththBiaRdhegAme. n some

embgrioraily, Rt B3 ome Riditichaktlipiel, ivherain HheobdEHneiCRIDRXYHE ang R*
id~. derivati hatidyl ethanolamine isye nted by Formula 1,
e 5Nl DSBS BB SR O ST
m aainran i (thapretemarg etingphadipidmis MEBAN IEH)RARDRYIRPPC. In
racidegieryatizad phosphetidyl rethanolani i rgeting ligand

- Iinkerg to a second N-(0 )-dicarbox%%cégi%ﬁj%rg%%%{z%%%%%sgﬁgt?gy e

PhoshABigHHI M BhdihBraAdtiend dind Reimiasiczeboxylic acid- derivatized

phosphatidyl ethanolamine is represented by Formula 3, 14 WO
2006/098%69 PCII8Re064088E50Nts of the liposome-containing compositions are

provided iiposome-containing compositions comprising liposomes comprising one or more
phospholipids, an N-(w)-dicarboxylic acid-derivatized phosphatidy! ethanolamine, 2
targeting factor-modified N-(w}-dicarboxylic acid-derivatized phosphatidyl ethanolamine,
and, optionally, at least one additional lipid, whetein the N-{(@}-dicarboxylic acid-

derivatized phosphatidyl ethanolamine is represented by Formula 1,

HyC—0—R'
RA*—0—CH
0!
Hzcmo——P—OMCHZCH2——lr:ii-lc—(<:H2;m—~coc>H

OH
Formula | , and

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

derivatized phosphatidyl ethanolamine is represented by Formula 3,
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H2C" -O-R5 R6-O-CH O 0 H2C-O-Il -O-CHZCH2--H-C11 -(CH2)p COON
Formula 3 UN wherein R', R2, R5 and R6 are each, independently, an

W CX{')@%%” £¥in and p are, independently, an integer from 1 to 1% and(),
WAerEIn the composition does not comprise a non-derivati?&dU52006/008650

phosphatidyl ethanolamine or polyethylene glycol, and wherein the
targeting ligand iang“t_gn_i_nt%ct antibody. [0045] In certain of the
liposome-containi co%p itions, where a targeting-factor modified
N-(c))-dicafBoxylic-atid-derivatized phosphatidyl ethanolamine is present,
in and p are each independently, an integer from 2 to 4. In particular
embodiments, in and p arelpqual and are an integer from 2 to 4. In some

embodiments, in thfid-Pare’eqoat-ard,3HP046] L@f@mg@
liposome-containing compgsjtions, where a itargeting-factor modified

N-(c))-dicarboxyiietaicid-derivatized phosphatidyl ethanolamine is present,
R', R2, RS and R6 are each, independently, oleoyl, stearoyl, palmitoyl or
myristoyl. In particular embodiments, Ru and are R2 are the same, and

R5 and Ré/atethe S&he B £e1 a0 srbady herein R, R2, RS
and R6 arg the same, In some embodim’entsgb%%?éﬁ\g?’ﬁ@ AHd ¥RUgr&r and p

oleoyl or satréearoy?PFﬁ}%’&t{hﬂ%?%?ﬁ%%ﬂWeh@, RuaR2 ¥R&sindiR 6catposition

oleoyl or stearogi anapoise onmaraiphesRNAINERIHPMAG AL RSES, the
at least oggiﬁ%;&gagllh%q cholesterol, gnd the_tar%etln .Ilgand IS
transferrin. In certain r% odiment a,reﬁtf, ?&%@@‘% afer¢llapyhtiatand
p are 3, tHEHIEBr more phospholipid is DMPC, the additional lipid is
cholesterol and the targeting ligand is transferrin. [0047] In further

embodiests oftheniisaserae SopiaING AAMANRILINIS. A dia fp Included
| ,

ertain embadiments, the one or more phospholipi
targ%}}}%}%%%W\?v%%{%gn}psrﬁé@éﬁﬁﬁgcﬁﬂﬂcﬁﬁl%‘é@l‘é@%@éI‘Pmmﬁdj’m aitholamine is
PfeSWheﬁeﬂmesemmmfam@ethﬁxﬁlshea&sh@%ee@ﬁlgiﬂ%' g where present, is
embSialestergl, %I;_lé islﬁxal&platin, .and the targeting Iiggn , where
present. is transferrin: In certain Briboemfetis Ztied. In some embodiments, m
and p are equal are 3.

10046] In certain of the liposome-containing compositions, where a

targeting-factor modified N-{o}-dicarboxylic acid-derivatized phesphatidyl ethanolamine is
present, R, R* R’ and RS are each, independently, oleoyl, stearoyl, palmitoy} or myristoyl,
In particular embodiments, R' and are R? are the same, and R’ and R° are the same. In
certain embodiments, wherein R}, R* R’ and R® are the same. In some embodiments, R’
R’ R® and R® are oleoyl or stearoyl. In particular embodiments, R', R*, R® and RS az; |
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
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
DSPC.R' R? and, where present, R® and R® are oleoyl or stearoyl, m and, where prasent P
are 3, the at least one additional lipid, where present, is cholesterol, the drug is oxaiiplati;l,

and the targeting ligand, where present, 1s transferrin. In certain embodiments. fhe
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15 WO 2006/099169 PCT/U32006/008650 composition further includes a
sugar at a concentration of from about I to about 20% percent sugar (v/v).
In certain embodiments, the one or more phospholipid is DMPC or DSPC,
WRIEAWA, where present, R5 and R6 are oleoyl, m and, wher& pre¥alipes’
are 3, the at least one additional lipid, where present, is cholesterol, the
drug is oxaliplatin, and the targeting ligand, where present, is transferrin.
compeA e AuilieR rdvABD disreritsiof thrchpsitmetAntaitingt om pbsiti00% a
per@ﬁ?ﬁ@&%@%@éﬁéﬂ?%ﬂﬂeﬁ%[@@ cﬁ@@? g{g}g Sﬁj}s%l%i%?}g I]%%MPC or

)mpound comprises a radiQisotopic moiety. [0049 erta
DS et %E?ﬁ%ﬁé%ﬁ@feﬁ%i%& ﬁ%@,@ﬁmmmégge lptdentixtares, the

at lendl diposbiveredlifaining e mRestiansh N atdeast Qf\%qggﬂﬁ‘?%ﬂtﬂei%lﬂhe
tar rtclaseltmlln Q%Iéié:eular en%bodime ts, the at least one additional lipid is
hotestaror or & choleaters R Hbe. [00501 In particular embodiments

of the targeted liposomes, blank liposomes, lipid mixtures and
Iiposon{%féﬁhtairﬁﬁé‘%}ﬁp%h@@?ﬂﬁ%@ﬁ@ diprrores phosphiolipidsyssitions 2
Iabﬂh@%@%B%&ﬁQHM@m%%mw [Eﬁé'%éﬁ@%%r%&ound comprises a

i hosphatidylglycerol. In particular embodiments, the one or more

FaciRY 8%‘?&%‘?/3 a neutral phospholipid. In some embodiments, the one or
more phospholipids is a phosphatidylcholine. In particular embodiments,
the phd8p#itidy| shresiitren rotbdéisnanimofety tfrgesatuiateshfaiibhpaidiildsomes,

lipigeHiainemhed . >.Qr pholipids is DMPC,. DSPC, . .

P AR F L S s S

IS i RAF i TSIimenindhn 4dersitoes addiionpidinidéashoeeroi or a

chodedchittinalkpid/és cholesterol or a cholesterol derivative. In particular
embodiments, DMPC and cholesterol, DSPC and cholesterol, POPC and

choles gor D nd.cholesterol are incorporated.. In certai
_ embodmng, D%%%I%%%%ﬁo%g%}%ﬁ%% A %‘Fﬁ%ﬁﬁgﬁ%ﬂ?ﬁo{éﬁ?}énts
lipspens-tHpbrid tgersetdinstank clipbunestipicsixeytas amtor more

pholBRSRMA-FONSAII SOUMRRRIHONS SR SeN eht%f cingdigand is

directed to a target cell; In some embodiments, getlngﬁlgglr? is

Phofjiraat &Heg%?ﬁ%@ﬁmﬁa?eﬁw@ﬁ@@m@m mprrmbataholipids is 2
neuenlphdiptenisdiie tgetiigiganchis, #apatesrimdliagithonyatutogic
phogﬁﬂ%tigy%{%?iglgh %npggt%ﬁgrg%%gﬁ%gngoﬁg gg)or]siaaiaatidyl choline includes a
moiety of a saturated fatty acid. In certain embodiments, the one or more phospholipids is
DMPC, DSPC, POPC or DPPC. In particular of these embodiments, the at least one
additional lipid is present. And in certain of these, the at least one additional Iipnd is
cholesterol or a cholesterol 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 ernbodiments, the targeting ligand is
transferrin, folic acid, hyaluronic acid, a sugar chain or a fragment of a monocional
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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antibody. In certain embodiments, the targeting ligand is transferrin, folic
acid, hyaluronic acid or a sugar chain. In other embodiments, the
Wéaégpe%%g %9and is transferrin, folic acid, 16 WO 2006/099169 )
2606/008650 hyaluronic acid or a sugar chain. In JOrd52006/008650
embodiments, the targeting ligand is transferrin. In particular
embodiments, the transferrin is in a holo-form but not in an apo-form. In
hyaluggpifasid BbafvtiE dRe Tatrns AR dimensidhpreTios Hpmds tamsferin.

In pafibRedimepimeitherareeiodipasomescrne piank: {BPsPMapothamern
diameé,er of tr:ﬁ li os%me is from atl)ogut 50 nm to about 250 rim. In others,
SO A O PR PRSP ST TP SR 6 G&'¥8tn about 90 nm to about 200 nm.

[0053] In particular embodiments of the targeted liposomes and blank
liposoiffids] the Heterpancntizg Sftpedipodoiteds sblpeRremen gk

liposSROAMERLS the 4613 rRateMiRLiRStOmADoNE - S 19 ARANL R0 M, IN

others, the zeta potential is from about -80 mV to about -85 mV. [0054] In
otherg g M S BERIFHENSRT HROTRIBE ShEERMSHAITY B ARFSSHbHY fargeted

liposomes and blank liposomes, the formulations further include a

solutié}5300551k: prypizxtiet tan eniipodim eftseabthe ddigeteddipesdrhrsiand

. linosome:- ini itions, :the drug ispresent. [0056] In
oGRS IO STPEENNS N0 e LA . e o
poteriihigifiTe EoMipasition s, thedniy iv Yxdipks. heertaiprenbddinfomsbout
-80 tesenhe divigig oxaliplatin, the targeting ligand is transferrin. In certain
embodiments, the at least one additional lipid is present and is

chole [0057] In certain embodi ts, the drug is an.anticancer..

et i B R e R R THFeBtere

targeteh bpdintert sndidaiuigpiesamep disdrmrdsadnnfiither inalpdeticuibtion.
embodiments, the topoisomerase | inhibitor is topotecan or irinotecan. In

other gtmdimenisrfaeidfughinaivings AlkalaifednPaRIGIRALS and liposome-

. ntembodimenté, the %‘ﬁ&a'ka"’id is vincristine, vinblastine, vinleurosine,
O PSSR S VTS S5 HE 8P 688 he. In some embodiments, wherein the
drug is a nucleic acid. In certain embodiments, the nucleic acid is an

antisel#88%igohuprsbedeicrab o iheserasiahiosimentsidtHoadet -
contdfndy AUHRINGRIEN ol PRIES IR RMbANINERES AR SIS IR ANES s

other embodiments, the drug is a‘metabolic_antagonist. In certain
oxaliplatin, the targeting ligand is {ransferrin. In certain embodiments, the at least one

additional lipid is present and is cholesterol.

19057] In certain embodiments, the drug is an anticancer agent. In.
particular embodimends, the drug is a cytotoxic drug. In some embodiments, the drug is a
- topoisomerase I inhibitor. In particular embodiments, the topoisomerase I inhibitor is
topotecan or rinotecan. In other embodiments, the drug is a vinca alkaloid. In particular
embodiments, the vinca alkaloid is vincristine, vinblastine, vinleurosine, vinrodising,
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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embodiments, the drug is an antitumour antibiotic. In some embodiments,
the drug is a hormone therapy drug. In some embodiments, the drug is a
molecular target drug. 17 WO 2006/099169 PCT/US2006/008650 [0058
WReHHE thbodiments of the targeted liposomes and liposofiré ARG
compositions, the drug is a platinum compound. In particular
embodiments, the platinum compound is biplatin, cisplatin, carboplatin,
ormapl&WE%xaliptasimz eniptaiimerentiflatiratgbag dtinsomspisap ladssotae -

i i - is. oxaliplatin. [0059] In.some
A i b S R S S
PlagpuReREINC M bt P ake 3ieRkaEar Gathey Woandr s apkatisterxiai 6o meniplatin,
eni6}4En ABBSNROHRISIRHPMEC RIsBeP %@MQ%@,%@B is

li |(§JI Is present and Is cholesterol. In certain embodiments where the drug
OX%LFP %télﬁ’platin, R', R2, R5 and R6 are oleoyl, m and p are 3, the targeting

ligand is transferrin, the one or more phospholipids is DMPC, and the at

least ol8%48Hitiodalshpid tsaprebeatandhis<ticlésierslokaipdaticyRl, R?, R’ and
R erEBRAYNENLR ARG aragled E&%%@ﬁr@&%&q%%?ggé‘%ﬁﬂ%gme one or more

compositions are free of other lipid components. | n sorme
Phospisbdifich S Wherer (RERfrusr texalifratimnmaddizamblipidss disseneddns

chafsReiIea saattianetinasenkseleaiediiom haigaup, SONEBIILAA R are
e, mannitol, glycerol and

Oletrelhalosg, mal#osf% sucrgse, mannose, lactos d
SEXIFLEE RrEerdllt SHBOTRIEAR thiECsEERTS e LROAEBIFARBRSBIaHSIdS is
DMRfoLridtthabolse 20%e penteotAupad i{hdseit patticulaiembadimentscde
j liplatin is from.about 0.1 mg/ml to about 25 mg/ml
o o e g e e ot
othgx B agmpeias-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/mdo] abowt BomghnibbaRE]nwpRF erbak: B RAMNSRINOIDEQfithein is

disgg{‘gee&ed Ig)os‘om,eso ? Ilpﬁsome-containinﬁ compositions, the labeled
compound 19 Prese I ESH AR SR SO TR s FBBRPRSfHpE Ghdrehalose,

majipitidesrasradionotepiecneietyatnipdy ticpan lembdeimentSithertain
adinisqiopic maiety inco 1251.[0062] In particular odiments

emof the targ’;%liega %ﬁ%%o%%éggé %Et%%mi?p%]fs%ﬁ% -%)(? rﬁltgﬁl{fh 6%83@% ﬁ’l‘brﬁ{aél:‘ttﬁuegar

(v/Borigarierativer sriarginptsigamernseopdated watiplatin is from about 0.1 mg/ml

to about 25 mg/ml within the liposome. In other embodiments, the concentration of

oxaliplatin is from about 0.5 mg/m! to about 10 mg/m) within the liposome. In still other

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

{0661] In particular embodiments of the of the targsted 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

[6062] In particular embodiments of the targeted liposomes and the
liposome-containing compositions, the concentration of targeting ligand incorporated in the
Iiposome 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.
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liposome is from about 1.0 mg/ml to about 3.0 mg/ml. In others, the
wo sRRsealation of targeting ligand incorporated in the liposaaisdEeeessso
about 1.0 mg/ml to about 2.5 mg/ml. 18 WO 2006/099169
PCTfUS2006/008650 [00631 In particular embodiments of the targeted
lipo sa the liposome-containing osm s
presen nd?goxaupé%rns%ectg?é%?ng ganc%%eé?:g sterrn %&%rtlcular
liposoreerivothimien EorinesyaeTavhiny Sincadplestor rndrssorakolanib B ATt e

figand fe %&f&%ﬂs iR 800060 %BBMEEQ %%&%ﬁ@ﬁ%ﬁﬁ&ﬂﬂ@' Whome

other embodiments, ferric iron is in a concentration of from about 0. 4 to

embodaB et £, BRI TOCE PR ARRNAr BRI St dorife b gt 1o

other JRQASEMES: BIAAK HIROSAME Soliighmbdy e SRd JHesomeceeRtainnge/m!.
compositions, the iiposomes lipid mixtures or hposome-containing

compgion chesunetsemaiise Ao nid, . PREeHL aigdments

nnlx ures or liposome-containing composmon do not
liposogom pnszenannanmé lipickomeseanaiainp cdirastsotsetiiposornmss |isc

mixne RSP R ARIG e S QL IResaMEscoptaining, somnasition ganat,

comprise either an anionic lipid or a cationic lipid. [00651 in particular

PaTiCRHISERTPAEREE o A dipRgBied TPEIBRIEE Sh RIS FIER IR FRATELD
do noPREHIPRSAMRiEaAIRING BQiRROSHIBNS HReformulIzianadamkbeal inckide a
solution. in certain embodiments, the iipid mixtures are free of Solution. in,
i BFRERTAT SRABERAEIS TG CORMIOIP gt LSO L GUBH 6 AFBLE
or a c@fi@bicdfpiteous Solution and a water-miscible solvent, [00661 in particular
embodiments of the targeted iiposomes, blan : liposomes. lipid mixtures

and "jippgomecqtiaining. comnesiiens, he farnuatonstehetnclude

sucrose. [0067) Also disclosed are pharmaceutical formulations of the

liposqsiet. AT ATHIG EOTRP S8 AR RS FBERE 1FeFan TS ARt ta OB IR S Bt

inciuthe bRasemercamanineempesilionsiix detad-bpasoraes Baitanks
liposomes include the jiposome-containing. compositions,

PaTt AT STRHAPDESMEE SP BTARK i FoaRtRaE gi&é"s’&?o@&‘ﬁere{’n"ar% e

solutiimmet phasmacetiticasyieaceptable carriers, excipients, diluents,
stabilizers, or preservatives. [00681 Further disclosed are kits including

the 1ope6]  in particular embodiments of the targeted iiposomes, biank

liposornes, lipid mixtures znd hposome-containing compositions, the formulanons further
cluds sucros:e.

10067, Also disclosed are pharmaceutical

formulations of the lipid-containing compositions descrived herein. Particular
embodiments of the liposome-containing compositions, argeted liposomnes and biank
Iiposomss inciude the jiposome-containing compositions, targeted iposomes of blank
iiposomes as described herein and one or moere pharmaceurically acceptable carmers,

’3}{01}]18‘{115, mments., stabilizers, or preservam'es.

{8068,  Purther disclosed are kits including the
lipid-containing compositions descrived herein. Certain embodiments of the iposome-

containing composifions, targeted liposomes and biank hiposomes inciuds the iposome-



lipid-containing compositions described herein. Certain embodiments of
wo Hsipespme- containing compositions; targeted iiposomeBCHTESBIFRISS50
liposomes include the iiposome- 19 WO 20061099169
PCT/U520061008650 containing compositions, targeted iiposomes or
contBiaii tPRSeMamasAaselinpekbRRIB: NAckaPRGRARMINgHsteaTias Use.
0069(]?&& %%rgt%%n embodiments of the tits, the iiposome-containing
[

t&d Hifosomes or blank liposomes as described herein
is contained in a first container and one or more pharmaceutically

acceptﬂ@@barri@sﬁe?@ip@mﬁﬁdﬁn@nﬁh@ﬁeﬁbﬂim@p@smmmag are
conﬁﬁ@f@gﬁ%%at&eﬁ%gzﬁ%a&%x [993%& Rary %d%%t%ﬁ1 c?a ma

_provided kitS ineoroorating the pharmaceutical formulations describe
TSRO SRR § APRT S PEATRIRHE To Y SecofiTe 186 IS IDISEH afiduent:,
staiiethods ekmakingihe:lipit-eaniaining compesitions described herein.

[0072) In particular embodiments are provided methods of making
targete somes as descrlbed herein comp the steps of. ag rmxrng

the on re mhopsnoup%%D The R (R/gvit%lEartg‘me(yl|ctsaz‘:rl1 SGenvatized
ph@ﬁmm@@m%nmammmtmm&modmmmmr use.
dicarooxyhc acid- derivatized phosphatidyl etnanolamine, and, optionally,

the at sone addianal pic 18952 g mixure; b) ading.a crug or

Klle“gl cam ound to the lipid mjxt%%ﬂformed In step (a'; ¢) forming a
B SEE 07 37T S RSP EHBBUHTEREs of the method is provided a

step (d). purifying the iiposome of step (c). in particular embodiments, the
drug in B (b) idimartfuss gsobelimemip hor BooYiidAgnétneastaimaiing targeted

np%@gﬂ‘@&&t%@ﬁé@)ﬁoﬁ&%ﬁ&o%ﬁm% R<r stirring. in some
embodiments, step (c) comprises extrusion. [0074) In other embodiments
are prowded methods of making, targeted liposomes as described herein,

compHEIRG FHE S8 S P HF AR HE SRt htsre BRBRORSRp RRLc i vaszed
rhdbrw)ieicatoxytieacidndefvaiizedadbospiaatiey lelanabaming i acic-

N succinimidyl ester of an N- dlca boxyiic acid-derivatized 20
Qertvatized Dln%snnatmv?utganot anc{ om%lo naliy, the at least one additional Hpid, 1o

Torm & hpld mixwre;
b) adding a drug or iabejed compound to the lipid mixture formed in step (a):
c) forming a lposome.

6073 In a further embodiments ¢f the method is proviged 2 step (4.
purifving the liposome of step (¢}, In parficular embodiments, the drug i step (b) is in
agueous 50lution prior o MIXing. In certain embodirments, step (c) comprises sonication or

stming. In some embodiments, step (S} COmpses SXTUSION.

[6074] In other embodiments are provided methods of making targeted

itposomes as descriped heremn, comprising fne steps of

a} mixing the one or more phopshoiipids, the N-{tw)-Gicarboxyiic acid-derivatized

phosphatidy! efbanciamine, & succinimidy! ester of an N-(@-dicarboxyiic acid-derivatized
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WO 2006/099169 PC 1US2006/008650 phosphatidyl ethanolamine, and,
optionally, the at least one additional lipid, to form a lipid mixture wherein
the succinimidyl ester of the N-(co)-dicarboxyli.c acid-derivatized
WOREEAAEYI ethanolamine is represented by Formula 2, RBGEHB/ 45650
p\O/ v N"\lI~ II'\N (r) O Formula 2 0 wherein R3 and R4 are each,
- independently, an acyl group, n is, independently, an integer from | to 10;
phospediduiirghedraroitalrsiddeampibunietet teestipiet mistitivedblipid dinfeme (&)id
wg:=forming a liposome; and, d) linking a targeting ligand to the succinimidyl
ester of an N-(co)-dicarboxylic acid- derivatized phosphatidyl
ethanolamine. [0075].In certain embodiments of the above-described
mEtABERHRE FHEHBI A S HRERIES NSt 2ParKAnGIRPBERHS of
phosplendd)-4R06Gninpaigwamembedisants, the drug in step (b) is in
agueous solution prior to mixing. In some embodiments, step (c)
comprises sanication or stirring. In certain embodiments, step (c)
comprisé’s3 extrugion. In particular embodiments, step (c) comprises
stirring. [RQ771 In certajn embodiments are provided methods of making
blank liposowies as-descried in, pristgethensteps of a) mixing
the one or more phosplg,@/ipidg, the icarbdkylic agid-deyivatized
phosphatidyl ethanolamine, the targeting f
N-(m)-dicarboxylj¢ acid 21 WO 2006/099169 PCT/US2006/008650
derivatized phosphatidyl ethanolamine, and, optionally, the at Iéast one
additional lipid, to form a lipid mixture; and

mix

wherein R’ and R” are each, independently, an acyl group, n 18, independently, an

integer from 1 to 10;
b} adding drug or labeled compound to the lipid mixture formed in step (a);
¢} forming a liposome; and,

d) Iinking a targeting ligand to the succinimidyl ester of an N-(@)-dicarboxylic acid-

derivatized phosphatidyl ethanolamine.

[0675] In certain embodiments of the above-described method, the method
also includes a step(e), purifying the liposome of step (d).

0076] In particular embodiments, the dmg in step (b} is in agueous solution
prior to mixing. In some embodiments, step (c) comprises sonication or stirring. In certain
embodiments, step (¢) comprises extrusion. In particular embodiments, step (c) comprises
stirming.

06771 In certain embodiments are provided methods of making blank

Iiposomes as described herein, comprising the steps of

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

phosphatidyl ethanolamine, the targeting factor-modified N-(@)-dicarboxylic acid-
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b) forming a liposome. 100781 In certain embodiments of the methods of

preparing the blank liposomes, the method further comprises a step (c),

purifying the liposome of step (b). [00791 In particular embodiments, ste(?_ :
WOPeEMtitses sonication or stirring. In some embodiments, Stéfij{te/008050

comprises extrusion. [00801 In other embodiments are provided methods

of making blank liposomes as described herein, comprising the steps of
demyainsihighaspbetiayd ciorelgshiopstrslipipiiothb N thw pdicat boxiditional lipid, to

foﬁggqigﬁrmgg zRkosphatidyl ethanolarine, and a succinimidyl ester of an
N-(c))-dicarboxylic acid- derivatized phosphatidyl ethanolamine, and,

optig’gzl%}he t least one additional lipid, to form a lipid mixture, wherein
the SUCCRATTAYBEIEFST the N-(co)-dicarboxylic acid-derivatized

phosphafdyl ethanolamine is represented by Formula 2, R3/Q~RQ O O
OAP/ NWGIAO \B-sertaimembodiommiier 2 U whthedls RrpdriRg taebiadh,

ipdRESRENHCHYL ANBRYLIEOHRRES, i eg%@@%ﬁﬂé@f&&%ﬁmﬁe%%g;

b) forming a liposome; and, c) linking a targeting ligand to the succin

ester of T-(cp)-dicarboxylic acid- derivati hosphatidy| . .

ethanolmn to T%arﬁ\arau%%%ﬁ%o al%}%r?é?hgaﬁizg%(? %’ §e(§i8%¥k?8§§7ﬁ‘éx stumng.
In sitk-dekivdiizedsp besthatidybetirassiamine. 22 WO 2006/099169

PCT/U82006/008650 100811 In certain of the methods of preparing the

blank lipsgaemes, theinethnslsifuiherinciuda & siarkdls ReHlyingtb ik
. liposome of st pé ). [0082] In particular embodiments, step (b) comprises
lipgime s 38?‘%% g’ﬁ;r 1 SOPRT S B S  step (b) comprises

extrusion.
a) mixing the one or more phopsholipids, the N-{w)-dicarboxylic acid-derivatized

phosphatidyl ethanolamine, and a succinimidyl ester of an N-(o)-dicarboxylic acid-
derivatized phosphatidyl ethanolamine, and, optionally, the at least one additional lipid, to

form = lipid mixture,

wherein the succinimidyl ester of the N-(w)-dicarboxylic acid-derivatized

phosphatidyl ethanolamine is represented by Formula 2,

RE/O\
o o
Ré\\ /K/ o // H
0 2
/ o N N\[M/O\N
374}
o 0
o

Formuia 2

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

independently, an integer from 1 to 10;
b) forming 2 liposome; and,

c) linking a targeting ligand to the succinimidyl ester of an N-{w)-dicarboxylic acid-
derivatized phosphatidyl ethanclamine to form a targeting factor-modified N-{a@)-

dicarboxylic acid-derivatized phosphatidyl ethanolamine.
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100831 In other embodiments are provided methods of making the lipid-

containing compositions as described herein, comprising the step of

mixing the one or more phospholipids, the N-(w)-dicarboxylic
WaAWderiftized phosphatidyl ethanolamine and the succirffldi$ w8eoggso

an N-(w)-dicarboxylic acid-derivatized phosphatidyl ethanolamine. [00841

In further embodiments are provided methods of making the lipid-

contalffi¥glcomBosmiatsofierashods o6 astm atditidan liprds prabent,

inassdessebeduieeiRaCRIBSIHL NG SIER SLmiXINg.he pne or more
e phospholipidéd, the Eﬁ%%ljgtgon?% ditiofr%gl lipid, the gl]-%c)()))-dicarboxylic

acid-derivatized_phosphatidyl ethanolamine and the .succinimidyl ester of

an N%v\%gl cargépfﬁg%g}:%-%%e?ﬁfgﬁ?gﬁspﬁg%ﬁ )P ETRARGIARINE JotEE)e:
In sonecamdthérmembotiméntsoanerises eidediimethods of making the lipid-

containing compositions as described herein, comprising the step of

mixingytizgjone B e RNRERRAIRIAS IHE N WGicar BOXMiSng the Tipid-
acjd-derivatized phosphatidyl ethanolamine and the targeting

COnt IS RHTEE R A0 B ARG et DR D528 GBS Prskg e one or more
phospiioapialaming.- (OP8kA te tyiiberiembodimentsag RIoWded MEthers Ald the

making the lipid- containing compositions, where the at least one ,

SHCCIEHaﬁé%?neéﬁqué%% Predetitcasaademsehoréraiiredmpmerighetatapigpine.
mixing the one or more phospholipids, the at least one additional lipid, the
N-(w)efgdiboxyidutigr ¢gervalimeutphicgphatityl mttarblafindiagdihBpic-

contdRBE NG fACIs-MQdified,N a@i%@'lﬁi%%&‘%ﬂé%mﬁ%i}é@éﬁg %‘&%@J&*@&Qy'

“ ethanolamine. 100871 Also provided are methods of making the
hereipy sBRAISIES st dk Bestie ARcdE semsaeh R el pidmiprisiigemetseps

addit@ira) Mkingdhe @ ARG FiRReRRECIRI RISt iG! ethanolamine and the
N-(w)-dicarboxylic acid- derivatized phosphatidyl ethanolamine and,
suCCifiEfy ST d- G Sinmhien Y i asicofen riizZgd Pansarpbsyiiethanolamine.
acid-derivatized phosphatidyl ethanolamine, or targeting-factor modified
23 W@M@/C% hﬁ@t&(ﬁ&ﬁ%ﬂﬂ%ﬁ@@%@@vﬁ%ﬁ%@@@ﬁ(ﬁ%g the lipid-
taﬁfg'd rivatized phosphatidyl ethanolamine, and, tio all vghﬁ,\ore
com D s 2 O O S e
phosphdhpirito threeNifig-thiette: Baramed darstefizéd) phrbhat)didrethagodatipns andehe
g B AR SRHAD AMpadiments. o he methads ol making. ihe VAot dRic:.
cortaining compositions (targe iposomes, fan iposoHIEs,
liposome-containing
{6086} In further embodiments are provided methods of making the lipid-
containing compositions, where the af 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-(m)-dicarboxylic acid-derivatized phosphatidy] ethanolamine and the

targeting factor-modified N-(w)-dicarboxylic acid-derivatized phosphatidy! 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-{@}-dicarboxylic acid~
derivatized phosphatidyl ethanolamine and, where present, the succinimidyl ester of an N-

{w)-dicarboxylic acid-derivatized phosphatidy? _ethano‘}aminc, or targeting-factor modified
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compositions), where a drug is present, the drug is in an aqueous
solution. In certain embodiments, step a) is performed in the presence of
organic solvent. In some embodiments, aqueous solution further
W@ aMARA%YE%a sugar. In certain embodiments the aqueous s8futGRAAJE#630

also include a water-miscible organic solvent. (0089] In other
embodiments are provided methods of making the liposome- containing

N-(cEpdRaBIEIoNS, idnuisinitiekiepsaaliq) sixindgpthrgnadpmiorelly, where
-gl}osp{:olipid Ii%)' $: 2N Lthfa’\tl'égo -di argox%!l_ck:lrapégladerivatized

presp%b%p T4 |d°yt}ee ANOAMmIne an W earelpf)renslen ,?he succinimidyl ester of
an N-(c))-dicarboxylic acid-derivatized phosphatidyl ethanolamine, or the
tarGe BEBREEEFHA SR HE NGy ireitresienatid- @k Avatized phosphatidyl
ethanolamine, and, optionally, where present, the at least one additional
lipid}) torfaing a lipidamixture; and b) adding a labeled compound to the lipid
mixture formed in step (a). c¢) forming a liposome [00901 In certain

emboc’fimgfs of Eh‘@e?@ﬁ&h&ﬂ%@ixﬂé%@ﬁ{ﬂ@xﬁé&i‘a%ém@:ﬂ&?ﬂﬁmgom lipid-

compositions (targeted liposomes, blank liposomes, liposome-containing
COnESHHIRAMTENS] IR e selah RIBRs pBiaRK i piesshli e TRpdIRyaming
confFRIBRO) IS df: anirag UeRUSs0 AT icerainamphedinesis, stepails
performed in tf})eﬁpresencedof organicmsqjv t. In certgin bodiments the
embesBEUS SHRRO A AP HISS MR S Wt A& organic sovent. 24
embBADRA66 0093 60:FETIW 8R006/008650s F0O8E} incesttim embadl et she
quBiSASRRIOYIded mahoda of maing i ingsomeseanigining
compositions as described herein, wherein the iiposome-containing
composition includes a targeting factor-modified N-éco -dicarbaxylic .
acid-ddHl&tlzed BrRSRpHHERTERAEA SRS RIEEO MR thE dii-at yosome-
contaixing dbesaneiendnarephasphelipis, dhe N-(cn)-dicarboxyhc
acid-derivatized phosphatidyl ethanolaamine and the targeting

factoy- ified N-(0s)-di iic;acidry darivat 0sphati o i

e B oy i

derivaranepheris dubisomametatthe mixture formed in step (a) to form a
liposome-containing

where present, the succinimidyl ester of an N-{w)-dicarboxylic acid-derivatized
phosphatidyl ethanolamine, or the targeting-factor modified N-(®@)-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

16090} In certain embodiments of the methods of making the various lipid-
containing compositions (targeted liposormes, biank liposomes, liposome-containing
compositions), where a labeled compound is present, the labeled compound is in an
agueous solution. In certain embodiments, step a) is performed in the presence of organic
solvent. In certain embodiments the agueous solution may also include a water-miscible

organic solvent.
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‘composition. [0092] In particular embodiments, the mixing step (a) is
wopestamnad in the presence of an organic solvent. in particetar/s2006/608650
embodiments, the solvent in step (b) is an agueous solution or a mixture
of aqueous solution and a water-miscible solvent. [0093] in certain
embagdipents; s , )gﬁ@@;iﬁg [ i?'? QF stirding, i e o e
emggg#rﬁgnts?nst%ga%ﬁ)ecomprlsezszd%{%rt%% . [00%%%&%&%21%1% t[,lv
iiposommpiiREIR s BRI feheoRcehek e tite TpRICEORGINIPRP B HPBSIHH,
compdBRIERH A NS AL l8astone addiignall ﬁ%&?&r&éﬁ&y&%ﬁl—'&ﬁ@%g@
embodiments of the methods ofmatfing the lipid-containing compositions,
phospntitpriEatiarsinectamnasng Sher B1noK- (c))-dicarboxyiic acid-derivatized
phosphatidyi ethanolatnine is present. [0096] in certain embodiments of
the metheds ehmating thadnitbienntaiting cemprsitonsit sep-(@)iheec
targeting fa:tor-modified N-(co)-dicarboxylic acid- derivatized phosphaudyi
ShoSPRHSGT R ETE B SR HE [BOS TP ARG HrstIOLarars et ST Hecfiant
derivadb-eiagnegisiusingihe ipishe apiaifiageampositiensestiiesh hepgdr to form
iy %00.98! in %rticular embodiments are provided methods for treating cancer
2 1 'gil%, a) administering a targeted liposorne as described herein to
an individual it WO 2006/099169 fl CT/US2006/008650 need thereof in
a afEnataiestivchs MEATEIEBE TR SN 3h & tEFFe fePRSERBnTeaInIng
compe@Mises a drug, and the drug is an anticancer agent. [00991 In certain
embodiments of the method of treatment or diagnosis, the individual is a
mam pagticular embodiments. the individual is a huma 0l In
certaﬁaebn%godi%enﬁé %‘Jf\%hgn?dﬁg?ﬁ%}ag%’f régflr}nuélrﬁ,#%?%gﬁ e?&g%%% e

ast,
presegasticrouinicalorastalicpaten canoer Gftkeip A B Soh oSN Al e

aquelWRSEANGEE: Shalkeelduntcancal- AL E NGk Ve caneevegNal
cancer, prostate cancer, bladder cancer, ovary cancer, or a hematological
malignancies. [0101] In some . embodiments of the methods of treatment,

step (WS perfSiFat i 1o CEEREar PRI UATTEF Sfter Bbmbiied “ e o
somdnradatityneancestherapydnsparticuarrembodiments, the combined

modality cancer therapy comprises chemotherapy, radiation therapy, or
Surgel‘mgg{;}

containing compositions, in step (a) the at least one addinional lipid is present.

In partcuiar embodiments of the methods of making the hipic-

[0095] In some embodiments of the methods of malony the ipid-containing
compositions, in step (2) the succmimidyl ester of an N-{m)-dicarboxylic acid-denvanzed

rhosphatidy! ethanolamine 1s present.

[6696] in certain embodiments of the methods of making the Lipic-
containing compositionsin step (a) the targenng factor-modified N-(®}-dicarboxylic acic-
derivatized phosphatidyl ethanolamine 1s present.

0087 Also disclosed are methods of

treatrment or Glagnosis usmg the ipid-contaimng compositions described herain.

10098] in particuar embodments are provided methods for treating cancer

comprising, &) administening z targeted liposome as described herein fo an maividual in



[01021 In particular 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

WadRNiHISHAon of one or more agents to reduce hair loss, v&fmitifRze06/#08650

immune suppression, nausea, diarrhea, rash, sensory disturbance,

anemia, fatigue, stomatitis, or hand foot syndrome. In some embodiments,
needstberal is perfopnié difeor 100 deat arrastiywhitieor tafttar saiedifisesation of
comBRSOLBOE AR, AUICANTEMBGENS.IN certain embodiments, the

one or more additional anticancer agents comprise 5-fluorouracil,

leucovorin, capecitabine, UET/LV (t ? r-uracil ng leucovorin),. .

inote ot CESR THRHSOH S VP i B G igaosis. e
indildinases anhiitar] ofncomtbinatienddderents 104 031 vidisdmer bmbodiments

of the methods of treatment, the targeted liposome is administered via

parentgyal@dminisiation «lRuBartickia e MEQLimea s e, RRrRte! dhncer is

administration is via injection or intravenous infusion. [01041 Alsg

brﬂaﬁFoﬁaw=m%eqﬁ]8E§ Wﬁ@ﬁo&@%ﬂﬁ?@ﬁ@ﬂﬂé@t@% o 3&3 cell lung cancer,

smafichaiinisteriagca:largel eshlipg some as: e seniedrhergifottencirdisideialioar

need thereof in an moqg effei:tiv .for detection, wherein the targeted
Cangey, ovalrv Cancer, Or a a maligiancies.,

iposofite comprises 14 eﬁ%lt{f%omp und; and, 26 WO 2006/099169
PCT/US20061005650 b) detecting the labeled compound. 10105] in
additid¥APémbodieres reRaimeiicdshstar TpRATEBEhEER Riither

perf%@mh IS8R @t?i%dgan@dﬁﬂ}mfiﬂ@@gk@fei&ﬁmd eshegmpesddgtesiod with
the, amaunt, of labeled compoun tected at a previous point in time
Pa‘?@&ﬁéﬁﬁ‘%‘fﬁ’rﬁ@éﬁi&%‘?ﬁ% &?ﬁﬁ%’ﬁé{e‘iﬁ&&é BRI p @ otherapy,
radiatimptisesdeiestignryia a gamma counter. [0107] Further disclosed are
transferrin-modified N-(0)-dicarboxyiic acid-derivauzed phosphatidyl

ethanojgrghies, WhereB8N{RukHRBME methods of treatment, step ga) is
acid-derivatizedphosphatidyl etnaxtoiamine is represented by Formula 3,
per?p%@@pgopﬁg esreypengy 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 suppressiorn, nausea, diarrhea, rash, sensory
disturbance, anenia, fatigue, stomatitis, or hand foot syndrome. In some embodiments,
step (a} is performed prior to, concurrently with or after administration of one or moze
additional anticancer agents. In certain embodiments, the one or more additional anticancer
agents comprise S-fluorouracil, leucovorin, capecitabine, UFT/LV (tegafur-uracil and
leucovorin), irinotecan, an-anti EGFR antibody, an anti-VEGF antibody, a {yrosine kinase

inhibitor, or combinations thereof.

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

parenteral administration is via injection or intravenous infusion.
10104] 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, wheremn the targeted iposome comprises 2

labeied compound; and,

26



I'l Hzc-0- 0-CH2CK~ N-c-(CHap COON bH Fatmu a f . wherein R and R
w0 mpe/eanh, independently, an acyl group and p is an integdiCHERIPGEOBE5¢
and transerrin is liked linked to the N-(t))-dicarboxyhc acid- derivauzed
phosphaddyl ethanolamtne. [0108] in certain embodiments of the
yoastatrinmeositad dwpulicarboxyhc acid-derivatizedphosnharidyl
ethanolamine, p is an integer fromz2 to 4. it- particular embodiments, p is 3.
10 1 sor ) ! i e oo
carji)go%ﬁl%c a(%-gerivagj‘z%%%'ﬁl% éﬂgﬁ%@%ﬁ%&ﬁﬁgﬁ%ﬁﬁeﬁg
'Mher@am,ﬁmmaénm?&%J@P,ﬁb%i%ﬁ%ﬁmﬁ?%“ﬁ%mar
amounCHRRAdimenis R.anddRe et heaRmes osomegmbodiments, R' and Rs
are oieoyl or stearoyl. In certain embodiments, R' and P.t are oleovi and p

is 3 0) Alsq disclosed are ph; ceutical formulations compyising
the {é%}s errin@m%éﬁgm?c%%%gg?é?%ﬁén agg%%egr?\%t?'z{‘le(g& W%CE)MP%
comprz@O646284 6 NPLCTIIB20084088650 phosphatidyl ethanolamines as

described herein and one or more pharmaceutically acceptable carriers,
excipjents. dijien(s, stablizers. orpreservagiyes. [0111] In certain
embodiments are provided lipid mixtures comprising a, mixture of at least
(o ERERAEYEREHBURFMIEHAG P TG0 i HIBOR e S B S50~
GicarBRosP hatidid-Rihane sraine Ang atueaniflidylesteeehard by Formulz 3,
N-(w)-dicarboxylic acid- derivatized phosphatidyl ethanolamine, wherein
the N-(w)-dicarboxylic acie-derivatized phosphatidyl ethanolamine is
represented by Formula 1, H2C-O-Rl R2-O-CH O 0 H2C-O-ti-0-CH2CH?2
N-c-(CHRjmCO®H H OH
- :
H;CWQWP—HOWCHQCHZ-——E—éw(CHB')p-—*SOOH

wherein R° and R° are each, independently, an acyl group and p 15 an mteger

from 1 to 10, and wansferrin is liked Bnied to the N-(p-dicarboxyvitc acié-

derivatized phosphaiidyl ethanolamine.

[6108] In certain embodiments of the transferrin-modified N-(@)-
dicarboxylic acid-dertvatized phosphatidyl ethanolamine, p is an nteger rom Z 10 4. In

particular embodiments, p is 3.

[0109] in some embodiments of the transfermn-modified N-(w)-dicarboxyit
acid-derivanzed phosphatidy! ethanolamne, R and R are each, mdepenaently, oleoyi,
stearoyl, patmitoyl or myristoyl. In pariicular embodiments, £ and R® are the same. In
somme embodiments, B’ and B¢ are oleov! or stearoyl. in certain embodiments, X and B
are oleoyl and pis 2.

{6119; Also disclosed are pharmaceutical

formulations comprising the transferin-modifted N-(m}-dicarbaxylic actd-derivatized



Formula t ; and the succinimidyl ester of the N-(c))-dicarboxylic
acid-derivatized phosphatidyl ethanolamine is represented by Formula 2,
/(r) 0 R4 0\P~ n 1L0 0 0 Formula 2 wherein R', R2, R3 and R are each,
WEHHEHBIAENtly, an acyl group, m and n are, independently, R THEYEFAEHT®
1 to 10; and, wherein the mixture does not comprise a non- derivatized
phosphatidyl ethanolamine or polyethylene glycol. [0112] In certain
phospirittyd rthentdzarmprovithecriisd domi condteitiny mestrpusitisrrséeriprising

accep%blﬁaﬁ%w& %@5@&&&%@%@%&9@%: Q‘!}’);s{jégé}%%ég? acid- derivatized

phosphatidyl ethanoLatnine, a succinimidyl ester of an N-(w)-dicarboxylic
acid- derivatized ph%hatid .ethanolamine rtlid.anden.c%g)sulated driu or
label8d EbmpohETRSTE R RS IR G- GEr AR ™
mixtpbesphatishtvetiafialamireris nefrsented a)yifcarbalgid 428 i@ vatized
2006/099169 PCTIUS2006/008650 HZC-CB-R' Rf-g-CH g) 0 e acid-
phosphye BRSPS 199 - BB CTE IS Famufy T 6T RRE R
derivatiEainiigyaastar-aldha diite) wdieaibaxylic-asjdidariatizecdpdasphatidyl
ethanglamine is regesented bg/gognula#, 3/(r)/OO0 OO Formula 2
phospiaifid 6iRPROIINRS KREPRA'SI @ LASR™ MAdpendently, an acyl group; m
and n are, independently, an integer from | to 10; and, wherein the
mixture does nott Bri"s%1 a non- derivatized phosphatidyl ethanolamine
or polyethyéney l.

I I
HaG = O P O ——CHCHp —N-—C —~{CHg)y— COOH
H

OH

;and

Formula 1 M

the succinimidy! ester of the N-{w)-dicarboxylic acid-derivatized phosphatidyl
ethanolamine is represented by Formula 2,

O
Rs/

) 0 o
R\O O\P// N o
/ o TN \ﬂj/\ﬁl.'/ Sy
HO
G O
o
K

Formula 2
wherein RY, 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 phosphatidy] ethanolamine or polyethtylene glycol.

[6112) In certain embodiments are provided liposome-containing
compositions comprising at least two different neutral lipids, an N-{w)-dicarboxylic acid-
derivatized phosphatidy! ethanolamine, a succinimidyl ester of an N-(o}-dicarboxylic acid-
derivatized phosphatidy! sthanolamine and an encapsulated drug or labeled compound,
wherein the N-(o)-dicarboxylic acid-derivatized phosphatidyl ethanolamine is represented

by Formula 1,
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[0113[ In particular embodiments of the liposome-containing compositions
and the lipid mixtures, m and n are each independently, an integer from 2
to 4. In certain embodiments, m and n are equal and are an integer from
WU HBther embodiments, m and n are equal and are 3‘?% ?‘\?{0‘}8650
some embodiments of the liposome-containing compositions and the lipid
mixtures, R', R2, R3 and R4 are each, independently, oleoyl, stearoyl,
palmitoyl or mytistoyP1rRSome embodiments, R’ and are R2 are the
same, anckR3 R4 are the same. In particular embodiments RI, R2,
R3 and R4 are thq same, In some embodiments, R', R-, R3 and R4 are
oleoyl [0115) In particulall embodiments of tiie liposome-containing
compositions argécfﬁé)ﬁﬁ’fd“ rﬁfﬁ&Fé@%ﬁ&ﬁ&é’ﬁ%ﬁﬁ%%utral
lipids:N-(co)-dicarboxylicttid-derivatized phosphatidyl
ethanolamine:succinimidyl ester of an N-((o)-dicarboxylic ‘acid-derivatized
phosphatidyl ethanolamine is about 95:4:1. 29 WO 2006/099169
the spETSrboE00BBS0N (V18T IPSEINS anbefifeahprphatidyl
etharPASGID & CORLRIAIRE SOFRasItions and the lipid mixtures, where the
neutral lipids are DMPC and cholesterol, the molar ratio of DMPC:
cholesterol: (N-(w)-dicarboxylic acid-derivatized phosphatidyl
ethanolariine Fsuccinimidyl ester of an N-((0)-dicarboxylic
acid-deriyatized phosphatidy ethanolagine) is 50:45:5. In cgrtain of these
embodiments, the co)-@\déarb/ox\gtyﬁ'd-d atized. phosphatidyl
ethanolamine is NG-DQ@E ard the uchr offan Nx(m)-
dicarboxylic acid-derivatized phosphatidyl egthanolgmine j
NHS-NG-DOPI;].TLQ%}?] In certain embodiments are p
liposomes comprising at least two different neutral lipids,a
N-(co)-dicarboxylic acid-derivatized phosphatidyl ethanolamine, a
targeting factor-modified N-(o))-dicarboxylic acid-derivatized phosphatidyl
whergih Fnofarmiin MR aresichpedraeianiy oh pIEEIWe MFBditefherein
mdeﬁéfd@%ﬁﬁt%%ﬁﬁgﬁfﬁ?ﬁ@@if&ﬁw Q%H&aﬁbﬂi%/ﬁﬁ}&ﬁlﬁférﬂﬁﬁiyriti%@ﬁxpﬂse a non-
. phosphatidyl ethanglamine comprises a targeting ligand linked to a
des S ANEE B S OAERE HEGL AN B AR haticy| ethanolamine:
and, wherein the N-(m)-dicarboxylic acid-derivatized phosphatidyl -
ethandlakiine islraprdisareeripiaients althe Brosagrgontaining compositions

and the lipid mixtares, m and n are each independently, an integer from 2 to 4. In certain

embodiments, m and n are equal and are an integer from 2 to 4. In other embodiments, m

and n are equal and are 3.

{0114} In some embodiments of the liposome-containing compositions and
the lipid mixtures, R', R?, R” and R* are each, independentiy, oleoyl, stearoyl, paimitoyi or
myristoyl. In some embodiments, R' and are R? are the same, and R and R? are the same.
In particular emnbodiments R! R? R’ and R® are the same. In some embodiments, R R,
R? and R* are oleoyl

[6115] In particular embodiments of the liposome-~containing compositions
and the lipid mixtures, the molar ratio of neutral lipids:N-{w)-dicarboxylic acid-derivatized
phosphatidyl ethanolamine:succinimidy! ester of an N-{@)-dicarboxylic acid-derivatized

phosphatidyl ethanolamine is about 95:4:1.
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R2-O-CH O 0 H2C-O-'P-O-CH2CHZ H-IC-(CH2)m COON Formula | OH

; and the second N-(cu)-dicarboxylic acid-derivatized phosphatidyl

ethanolamine is represented by Formula 3, HZCI -O-R5 R C% ﬁ?
WY NED-CHZCHZ-N-C-(CH2)p COOH H OH Formula o @g?gg V8630

RZ, R5 and R6 are each, independently, an acyl group, and in and p are,

indepepdently, an integer from. 1 to 10; and, wherein the liposome does
not corﬂmg a n(T)rh§%?i5§ﬁ?gﬂrtﬂ‘?6%ﬁm?ﬁdw@ﬁéﬂ‘@%ﬁﬁﬁ’é“ér“owposmom and

the piphgatiiytere, gheod, tandenthe rgjidhe 4 Y0 GnlgtkisRat 8l A ratio of

ibady. 30 W 6/099169 PCTIUS2006/008650 [01181 In particular

D R R R A S O EE R pERT & e oine
+suphinsphiidylechuliney gagléstatalolia afielestaral Aarraliveafy Nthanolamine)
. {{9)-dicarboxylic acid-derivatized phosphatidyl ethanolamine,a
. St%r)?s er?rfln‘fenﬁ%mﬁ?&%ﬁwﬁ%ﬁ@é‘?ﬁ%ﬁ&%&?ﬁaﬁ%ﬁ%ﬁlﬁw&%ﬁﬁwwm
phestitaticlaminedndias cansu bR et MIRIEN d86; of an N-(w)-
dicdl st?rrin-ﬁgdifie .N-(\Aﬁ-giiﬂ:arboxylic acid-derivatized phosphatidyl

SthAnOrARTHE B PAP AR s i ha Rt apy ot s R AR imide

bond to a second N- (0))-dicarboxylic acid-derivatized phosphatidy!

ethanol@iifie; arlé eerareipmthrediNoget) 2oicachidelitremigdiBpvstinzedcomprising
2t 10I3PERhRNEYLaIhANOIamInG IS feprssanied by iFopmula 1, 2 JOR' 4 o

RZ-O-CH 1 0 0 Il Il H2C-0%4-0- HzcHz-H-%-‘(‘cﬂ%%éég%i‘?pﬁ{“phaﬁdyl
eﬂlanolamme, a targeting factor-modified N-{@)-dicarboxylic acid-derivatized phosphatidyl
sthanolamine and an encapsulated drug or labeled compound, wherein the targeting factor-
modified N-(w)-dicarboxylic acid-derivatized phosphatidyl ethanolamine comprises a
targeting ligand linked to a second N-(@)-dicarboxylic acid-derivatized phosphatidyl
ethanolamine; and, wherein the N-{(o)-dicarboxylic acid-derivatized phosphatidyl

ethanolamine is represented by Formuia 1,

HoC—O—R"
RZwer—CH
9
HZC“——G——P—-OWCHZCHZ——ﬁw\!’.l‘,—-{CHz)m-—COOH
Fonmula 1 Of ;and

the second N-{w)-dicarboxylic acid-derivatized phosphatidyl ethanolamine is represented
by Formula 3,
H,C—O—R?

RE—0O~—GCH
o} o
HzcmO——P——-O-—-—CHQCHz—*ﬁ—('_!?*—({)i-ig)prOOH
OH

Formula 3
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 giycol, and wherein the targeting

ligand is not an intact antibody.
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OH Formula t .; and the succinimidyl! ester of the N-(co)-dicarboxylic
acid-derivatized phosphatidyl ethanolamine is represented by Formula 2,
Wgnﬂdﬂ%pﬂegs}ggcond N-(w)-dicarboxylic acid- derivatized phosphatid 8&(
anolamine is represented by Formula 3, H2' -O-R5 R6-8 PPpf/008650
HZC O~-O-CHZCHZ N-IC-(CH2}P COON OH Formula 3 wherein R', R2,
RS and RP are_each, independently, an acyl group, and m and p are,

indepahtitintly, %Pﬁﬁ%%ﬁ%@f@?ﬁsémf’%ﬂé Fﬁfﬁ%t@ﬁ)BEB?ﬁ@?joes not

commmgmmapmzcgphmaimmms@M&M@tbal@mﬁa@f@rmlyﬂbyleﬁ@J-

cerI in embodiments, the ta eted liposome is substantlally free
(o) S4B s e R B BE ST ABATIE & STH Rt el N-(0)-

dzcarbpmﬁ—ﬂ&rasruﬂl@agﬁlmbtld}deﬁﬁﬂdwﬁﬁﬁe&ﬂdlﬁ&g%ﬁ[&@ﬁZ)i%idﬂn,
diments a e an inte er from21a4.In
Wherf)lgr |cuﬁrar e?mrf)lo n%%}“ge‘fﬂ?(a%?dg bare ]&ﬁﬁ% S SR 1’2’(95%1765@1169

ethanl@lﬁfﬁ&blﬁ%ﬁlﬁi@ﬁ&ﬁﬁ@fe{ﬁi:ﬁﬁﬂkbﬁl egmeﬁmlagd ineidtsrofitheoial getestcond N-
2. RS R6 ar a e endently, oleo yl,

o e B R S e wl

dtcareamé,c anxd%lamiz%pareﬁhméam&m partictiarsprebodaheniBoRRIRD;
R5 and R are the same. In some embodiments, Rt, R2, R3 and R4 are
oleoyl or stearoyi,dn—gertgin embodiments, Rt, R2, R3 and R4 are oleoyl.
[01211 In (;e&aén_%pbodiment of the targeted liposomes, the targeting
ligand is directed to a target cell. In particular embodiments, the targeting
ligand is directed ti) a cef?surface receptor pf a target cell. In some
embodiments, tHeCtar@etrﬁg*ﬁgamﬂu@ﬁfast@ﬂ‘mHmh@aem hyaluronic
acid, a sugar chain or a fgﬁgment of a m&noclonal antlbody In certain
embodiments, T&%argeting ligand is transferrin, folic acid: A&luronic acid

or a sugar chain. In particular embodiments, the targeting ligand is
transferrmumidyl ester of the N-(w)-dicarboxylic acid-derivatized phosphatidyl

ethanolamine is represented by Formula 2, and the second N-{m)-dicarboxylic acid-

derivatized phesphatidyl ethanolamine is represented by Formula 3,

HoC—0—R®
RE—0—CH

I
HpC-—0—P——0-—CHyCHy—N-—C—(CHy);—COOH
H
OH

Formula 3 P

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 iposome does not comprise a non-
derivatized phosphatidy! ethanolamine or polyethylene glycol. In certain embodiments, the
targeted liposome is substantially free of EDC and/or DCC.,

[0119] In certain emabodiments 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 equa} are 3.

31



some of these embodiments, the transferrin is in a holo-form but not in an
apo-form. In other embodiments, the transferring is in an apo-form.

01221 In certain embodiments of the lipid mixtures, liposome-containin
WRAMEB%EShs and the targeted liposomes, the formulations §6TBE2006/008630

comprise an anionic lipid. In some embodiments, the formulations do not
comprise a cationic lipid. In some embodiments, the formulations do not

compA0h catiorientiprirbdansaisaictipiargateddiparrmnmhBdiRents KR’

are edQIMHRHOMARNAENNRESEA DBIsRRAIDA AN} Ondletivativenthersstkss,
. In particular embodiments, the formulations do not comprise egg | w2
R aﬂﬁﬁé%ﬁhéfﬁ%%ﬁﬂﬁﬁe‘ﬁéfﬂ?f%&ﬁ?é@ﬁ%&in%%ﬁ@&f‘%ﬂ%%?&gﬂﬂﬁﬁtﬁeg, RS

R® anlipesamercantainingoarnepositonsant the’tatyetadilipesetess, dheatoyl. In
least two different neugsal lipids are.one or more phospholipids and
cmm@he&ﬁ)é’t%%%% c’h}ltg)lelfs%tear% er?@gﬁ\ll%oﬁ In some embodiments, at least

one of the at least two different neutral lipids is a ghospholipid. In certain
embd@ihbints ontAEREmbediasHiDoRsTREEsIt AR S iPe StET g fgend

is dirlhedaroeted Hipasomes ibeat laasidwe differe rpawttal ipids faBied to a
phosphatidgll choline and _ cholesterol, In particular embodi,meg%,ﬁ ne of

cell sEact TESRtanG! iffsEEhtHe LR BRIBE: DEPES B Some
transfithe embatimsatsrene «f dhe aldeastdwo:differentrnefitraldipidris!

.. cholesteral or a chqlesterol. derivative. In particular embodiments, the at .
ot R O T G e AR AEH AL o MO s Iffomsc
acid cholegterdizor BRRGat chivledimroks)thpatigtiing dgtrddmientsene do

somd Sk AN different-nevial lipids. are DMRG ard-ehalesternla32 Wi, 1
2006/099169 PCTIUS2006/008650 [0124] In some embodiments of the

othern SreRAB DS S EINHETRERIT HidMarsr BFthe liposome is from about 50
nm to about 250 nm. In certain embodiments, the mean diameter of the

liposdne s frornakauirOérbedieadie vt 20 MM . dixparticlilarsome-containing
comim bggg@eﬂ”(gﬁﬁ trt%?g %gg?%@&gt%&%&hy PR I g%%rpg%%%%%m fipid.

0 about n certain em iments o eta

In soliposohmsinthetz éha Porwisiowt dhatheoxopisds sederioding paremar
embSIPRAHIMAR R 1182612 ROENIAl IS, Fom abauli: 12,80 10 aheHi-80im\y In

some embodiments, the zeta potential is from about -80 mV to about -85 |
certagpgmbodiments, the formulation do not comprise a phosphatidyl glycerol or derivative

thereof. In particular embodiments, the formulations do not comprise egg

phosphatidyicholine.

[6123] In some embodiments of the lipid mixtures, liposome-containing
compositions and the targeted liposoines, the at least two different neutral lipids are one or
more phospholipids and cholesterol or a cholesterol derivatives. In some embodiments, at
least one of the at least two different neutral lipids is a phospholipid. In certam
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
DMEPC, DSPC or DPPC. In some of the embodiments, one of the at least two different
neutral lipids is cholesterol or a cholesterol derivative. In particular embodiments, the at
ieast two different neutral lipids are DMPC and cholesterol, DSPC and cholesterol, or
DPPC and cholesterol. In particular embodiments, the at least two different neutral hipids
are DMPC and cholesterol. |
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[0126] In some embodiments of the lipid mixtures, liposome-containing

compositions and the targeted liposomes, the N-(w)-dicarboxylic

acid-derivatized phosphatidyl ethanolamine is NG-DOPE (where
WREWEBEs equivalent to R' and Rz being oleoyl and m b&mE %5480

where present, the succinimidyl ester of an N-((O)- dicarboxylic

acid-derivatized phosphatidyl ethanolamine is NHS-NG-DOPE (where

NHS- NEHOPE & ©svaeatiinRe af bRk tushed Hlosyireadn bemgiBmeter

of 0 NaesmpriesRA Heuiawating-1actenRegified,NeMlAICAb@IG . he mean
acid-d |va§f%gd phasphatidyl ethanolamine is TP-NG-DOPE (where

insEl 6. et B B RS 2 REPBE g OBy BNS T BRgTBp diments
the[@E27 Hinnsam e irtigdisoests lihelipestnercantaaing somRpositions and
the targeted liposomes, the formulations further include a solution. [0128]
In certgify egnbodinents: of. iposomes, the molar ratig of .
neu_tra?lip%gN-(W)-dicafrbo%ﬁ?éﬁ%%%dg%%lgt%é%% o?rﬂ%gﬁ' So}lt%e 2 potentiai
of f PO e Btind RS b ek in R dhenrbtxyticrtibicl Brivatized -75
mVphogphatioly hethaneamieis abruts 9810423k ceRiMhbout -80 mV to

b gdir{}ents of the targeted liposomes, the molar ratio of DMPC:
cholgsterol: (N-(co)-dicarboxylic acid-derivatized phosphatidyl
ethanolarnine +targeting-factor modified N-(co)-dicarboxylic
acid-ddfiVatized pheaphatithyidtheriotaitindpis B0:u5eS, ia8Ghércontaining

corhieidy embrciments gldos/iRosameronialning. somposiians, and the
targeted liposomes, a labeled compound is presemJ./ n certain

Phosigdiheihreolre I s NE B HT0o0Ese HETIHDE 20061068650 Ribele®”

beif@BIBOHNELINGIVEES  radicisglenir.rogl dlictiar smbogiments, the
fmlilg)belggol%1 co_mpounc% i%cluofes 125%&%%61%?né%%%me en?gé%lerﬁgﬁ?sn 0 gﬁ}g
dicqRoR it UGS e RRoERME Y afennelaring st ipOCHER B (g d9VHS-
NGRPESEBs|eqpiviiestias Rmbadiments die Arigis BemaNGRLAIG M0 he
¢ g@mefemklodim, nts, the drug is a cytotoxic drug. In certain embodiments,
HERE G e gi?&&? OGRS T RO A farTeaRacapmIRHERsihtrolamine is
TF-063ORE(adekiTRINEINS MIPRIeGaR D ROLEGRA. 1 ggﬁl%r(gggipglggﬁ BiSng
3 the drug is a vinca alkaloid. In some embodiments, the vinca alkaloid is
" vincristine, vinblastine,

{6127} in some embediments of the liposome-containing compositions and

the targeted liposomes, the formulations further inciude a solution.

[6128] In certain embodiments of the targeted liposomes, the molar ratio of
neutral pids:N-(w)-dicarboxylic acid-derivatized phosphatidyl ethanolamine:targeting
factor-modified N-(@)-dicarboxylic acid-derivatized phosphatidyl ethanolamine is about
95:4:1.

{0129 In certain embodiments of the targeied liposomes, the molar ratio of
DMPC: cholesterol: (N-{w)-dicarboxylic acid-derivatized phosphatidy! ethanolamine

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

10130} In particular embodiments of the liposome-containing compositions

and the targeted liposomes, a labeled compound is present. In certain embodiments, the

33



vinleurosine, vinrodisine, vinorelbine or vindesine. In other embodiments,

drug is a nucleic acid. In some of these embodiments, the nucleic acid is

an antisense oligonucleotide or a ribozyme. In particular embodiments,

WEhB /IR 1€% platinum compound. In certain embodiments, tR&/BRHIPIABSS

compound is biplatin, cisplatin, carboplatin, ormaplatin, oxaliplatin,

zeniplatin, enloplatin, lobaplatin or spiroplatin. In particular embodiments,
labelgfecqstantufiedhsise anadio sxahiiannicts. sbrpersnvbodimertsrdnig bakbeled
compomiatipg,ager; In particular embodiments, the drug is a taxanes. In

other embodiments, the drug is a metabolic antagonist. In certain

embogj ts, the drug is an antitumaur antibiotic. In some embodiments,
tho ar8 10Tn oM EHES R S RGP E R G mH itheod
the t%rgwtpddﬁgomaargéﬁrgi@rtmzm mmmm arrmas_ﬂa'nﬂime tis Mfg&sean
st QEPIBUR i prasent e ualblANnS dissolved Jn.an, agugous solution of
a sugar selected from the group consisting of trehalose;"maltose,
embgdisres, tae s nfdenesemerarmitoligijee ol patcatatrododimesstds
topoRROEInepIsiAS: SUGRbIS-at 8:0ARSERKANAN h frumRhaUELL0 aRowt 20%

. percent sugar (v/v). In some embodiments, the concentration of
viney alalpidin 0B SBRRAE T i R b I gL g Y R aR88 ome.

vinléorodhe! entaatlime RisotbRkencenmbing. ofy Qxanatid is-hom, abeut: Bucleic
.ama/ml to about 10 maiml withjn the liposome. In still other .embodiments,
e kR T anﬁ%n’icaat?é%fsoe.‘% o R e te e
ribo 183 Inl paractitar ambmbogdimetits dnhereatatgiting -fantprundd ifieat dditur) -
mpHURIBRME SR AlIBERROSRIRNICY SINANC RIS R PIERER e
concentration of targeting ligand ihcorporated in the [iposome’is from

oxalitgin, r@imalin wlepietindedwmigniorifrEerine Aibptfinelstsomediments, the

platiG@RCERHARN of Lasgpting liganshincorpoiairddndhe lPesaMR i O%n:. In
about 1.0 mg/ml to about 2.5 mg/ml. 34 WO 2006/099169

PartisHaF EJRBSSHE AR 420 1B B4 1T Bshtalh EfBoIRAHRhRe Ftartscting

metabatitosmagdified N-¢edicarhoxsiieasithd arvatizedphaspbatighbiotic. In
ettanolamine is, present, the targeting ligand is transferrin. In some

som g B e e e AR B Sl B e

drugderaimlenmbrdargshtinthe transferrin is in a bolo-form. in some
embodiments, the ferric iron is in a concentration of from about 0.4 to

about 33 pgimi.iingathenambodimanis: We-feHiGHNRHS iDRsencentration

of from ou} 0.4 to about 1.5 gtm:;. .
oxaliplatin 1s dissolved in an agueous 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/m! to about 3 mg/ml.

[0133] In particular embodiments where targeting-factor modified N-{e)-
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/m! to about 2.5 mg/ml.
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(01351 in some embodiments of the hpid mixtures, liposome- contalnlng
WO 289#8&itions and the targeted hposomes, formulations arefee G ™

components other than two different neutral lipids, the N-(w)-dicarboxyiic
acid-derivauzedphosphatidyl ethanolamineand the targeting-factor
mqdified N- Gm)aﬁmyﬁ&ﬂeidsdeﬂmﬁizmgpﬁﬂgﬁ’aaﬁmbmiﬁMMe
articular embodiments th rmulations:are free I| fs
mcmm&ﬂf ﬂﬁa‘}%ﬁ‘ﬁ%%ﬁ%?a {ﬁhﬁ c‘ﬁl?émflerol P 53%?1%3{51ter0‘7’§1% %%?the
ransferiik. (Wx)sdmaehﬁ)qdlmam-ﬁematmdaphospﬁmidjﬁoamanmamman@-m@ﬁ

transferrin-moains r | d-derivathzed phasphatidyl.
In ceniz g)thgir?g mme%WA SO %%§%|§§§§$§%&%h§rﬁ§%ut.ca| formula?édns

iron is WOMMPISHTEROMATSTET: OBl RIPESOMRIEBht AT E SO STEH ade

erric 19655 HPEG Rarain R OREOLBRre Ahaumaseuticalhacceptable carriers,
excipients, diluents, stabilizers, or preservatives. [01371 Further

ed are_kits cont one ar.more. f the lipid mixtures
|fpjbo é coﬁfélﬁ“’%g a?%pos fions. or farge tblgsblrﬁ)ggg easgﬁ% 5
compohﬁﬁamqbﬁuehagga@candamcﬁmmmnmm@isspﬂﬁQmvamm otner

than rwo dé@%@t%%ﬁ l%“t : Iu‘g% é‘%{gﬁtﬁ&gﬁg igm%ﬁﬂpat%@&&ﬂ%naﬂdﬂ
diments ar ed hposome is contained in a first container and
emmnmmm@cmmgmmdmdémm@wm@@mmv@tmms

b
phcsp%a?é}gg BB DRESely §ﬁ%@%&%@ﬁ& in.2 gecondicaniiner. 0139

ipid-containing compositions as described
compdnensiniaretineneBIsh <o ithe PhelnTes bPTeahelerHeRh 6 TEsHEsExs-

(m%m?g?r'ﬁg VI d ferein and mayhe ncorparated;inthe pharmaceitical modified

lons and kits described herein. The lipid-containing compositions
N-(o ) desohibedhevintgicitighsrhpihaiutUrEsnhesdme-containine
cornpositionsj, hposomes (including targeted hposomes, 35 WO

20044089169 RETIIS20081908650, hlaichagsgrmes. etc) may, uniess
otherwise noted, be made by the methods of -&ﬁ]oductlon as des

COMPRERSIA BTG KRS S HRRPRF IRETHERS Tor RS g e fipid c%”‘rr?talnlng

and c£OM pastionsdesaribal hareimaoerapnising thestep ofimxingsths et ast

twa_different neutral lipids, the N-(o)-dicarboxyiic acid-derivatized
preservauy
phosp‘hatldy| ethanolamine

[0137]  Further disciosed are kits containing one or more of the

Iipid mixmrss, iposome-containing compositions or targeted fiposomes described heren,

packaging and nstuciions for use.

[0138; In certain smbodiments, the kit inciudss targeted iposomes. It
particuiar embodiments, the targeted liposoms is contained in & fixst contamer and one o7
meore pharmaceutically acceptable carriers, excipients, diluents, stabiiizers, 07 preservatves
are contained im 2 second container.

j0139) Unless otherwise noted, the Iipid-contalming composilions as

described hersin are intended for uss in the methods of weamment and diagnosis as
described herein and may be incorporated in the pharmaceutical formulations and kits
gescrived nerein. The iipid-containing compositons described herem (including ipid

mixiures, liposome-contaiming compositons;, liposomes (incinding targeted fiposomes,

L2
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and the succinimidvl ester of an N-(m)-dicarboxy uc acid-derivatized
WO pHisgIPiEidyl ethanolamine. 101411 in certain embodimeRtsTArE ey

methods for making the hposome-containing compositions described
herein, comprising the steps of a) mixing the at least two different neutral

biank ilRidsmtbe-N {owaydigathosttiewisithstetivalized phosphatityicstbémotanioe
and the succinimidy’l ester of an N-(co)-dicarboxync acid-derivatized

as desripsd BRTARIVI ethanolamine to form a lipid mixture; b) adding a drug to the
hpid mixture formed in step (a); and, c) forming a hposome. 101421 in
certdird@inbodimenisothemixingostdp: @kisiperddirded in the presence of

contalgirﬁ 9 &9&1%5%1%%%@&5&%%&%%% Qgﬂﬁ‘;ﬂﬁﬂg’%@ 8150 1he-ardarp Steps(Rpis

aqueous solution prior to mixing. 101441 in certain embodiments, step

dﬂfﬁfﬁ(@)@ﬁﬁiﬂ@%s‘@ﬁ%ﬁﬁ@rﬁéﬁ%ﬁﬁﬁ'& AP ARFCrRBOTRTERTS “E}@bOt%fjm
and tn‘s‘%ﬁ%g{g&éa%ﬂéﬁ%@ 2 QiR ldrfihen e mhodicnonic A gHRERWIHRE!

s of making a targeted liposome as described herein, comprising
sthanghigngteps of a) mixing the at least two different neutral lipids, the
N-tuo)-dicarboxylic acid- N-(co)-dicarboxyiic derivatized phosphatidyl
ethapmlamine anddherstaenimiclyd estarofdaduidatedvatizading the
hos hatld | ethanoiamine to f m ug or
“DOS‘{) com%gomaqto%f%e lipi Sid'n rglxturelu?orm In %{let)&%;l(j)g?g é/ivro
2006/099169 PCT/U52006/008650 c) formin a Ilposome and, d) fin sing

a rArGEting g AhPas R SUEEFHREYTasIBIGS I Ro() Bl e ad-
amvggz \ﬁ@ﬁ&%&%ﬁ@%&ﬂ%&&&%%@@%&ﬂﬁm sesainembedineatsoakiic

ove method, the method further comprlsmg a step (e), purifying the
acid-fignsermed ohempaeny| AptemESmBSamBALE, TE Trug in step (b) is in
agueous solution prior to mixing. in certain embodiments step (c)

cop)pksas seRicaitof:Olstinmignin Sameieémbedifgeats, step (c) comprises
extrusion.

¢ forming a liposome.

0142] In certain embodiments, fhe mixing step (a) 1s performed In the

presence of an organic solvent.

16143] In some embodiments, the drug in step (b) 18 in agueous solution

prior ¢ miKing.

10144 In ceriain embodiments, step (C) comprisss sonication or stirrmg.

particutar embodiments, Step (¢} COMPIISes EXTUSIOR.

j0145] In further embodiments are provided methods of maiang a targeted

liposome as descrived herein, comprising the sieps of

2) iximng the at least two different neural iipids, the N-( o }-ticarboxylic acic-
derivatized phosphatidy! sthanolamine and the specmimidyl ester of an N-{ o -dicarboxyiic

aci¢-gerivatized phosphatidy! ethanoiamine to form a lpid mixmre;

b} adding drog or iabeled compound to the lipid mixture formed m step {a);
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[0147] Also provided are additional methods of making a targeted
WO BMe48MeE? comprising the steps of a) mixing the phosphatPt@$AERHGE8650
cholesterol or a cholesterol derivative, and N- (w)-dicaiboxyiic
acid-derivatized phosphatidyl ethanolamine to form a lipid mixture: b)
adeliferoxahplatsctadhadipid mixture formed in step (a); c¢) forming a
liposome: and, d) function izing a portion of the N-(w)-dicarboxviic
acid-gerivatized Hhesphatl ethanoiamine to form a succinmmidyl ester
. of,ﬁle N-(&%)-%%rba’xy%%g%- erivAtZed  PhBBHA Nathardrarmataiiapeic-
SenVERHk R Wardsl At alaminsceinimidyl ester of an N-(w)-dicarboxviic
acid- derivatized phosphatidvl ethanoiamine. [0148] in certain
embodiménts, thecenaihechformeaeomnrsas A-siaRDOf, Purifyin :cltﬁhf?{ﬁ

comPRQsoME Of ste - 10149] In aLticuIar em\boniments’_‘o?fhe‘mgt od the
m'drug“i’n sté%pf‘léi)g%g%%éﬁo g %ﬂ)‘tfb’?ﬁﬁﬁé#to FRRFFEC TR 50bedsnme, the

mgigsz%%eﬁws Bfgrensetiih we;cqn rfc)fﬁgém@rigg_%@@ﬁ{p%%&ﬁ}éﬂg@%. ©)
com clased is:use of the lipid containing compositions
*(inclu%jgiir%%gggd |ipo=é,o‘r%%egs‘§1‘éﬁ%‘?8%ff§ﬁ”=oﬁ?%}éamgmswmsm
2006@9%‘9&69 PCT/US20061008650 described herein in the manufacture
of amedicament - BRPIRULH A fHfHapRAGERPOGS of mesthganment ol igsdme
comphiettgetsnent of diagnosis of conditions as described herein. Further, the
pharmaceutical formulations thereof, variously described herein, are also
intenged-forise,Jathe: Ma ture of a medicament for use in treatment
and?t%agn%gr;%(% the cc%%%%“éﬁgf %%Stglé%o%%ﬁeglﬁ?ﬁ%ﬂ@ﬁ%‘dé?ﬂ I
()RR B ReKeET AR DUNSPINSEY hetietholdtfid & Fatitherglisclosag.are
methods for treating cancer comprising the step o: a) admuustenng a
targetedinposoinieasd escrbiedhareinipal ifdiyidual in need thereof in

an amount effective to treat cancer, wherein the drugis an anticancer

ag8Mferming = iiposome: anc.,

d) functionatizing a porton of the N-{w }-dicarboxylic acid-derivatized Doosphatidy
ethanolamine w form = succinitmidyl ester of the IN~{©}-dicarboxyiic acié-derivatized

phosphatidy! sthanciamire; and

e} iinking transferrin 1o the succnmmidy! ester of an N{w)-dicarboxviic acid-

derivatized phosphatidy] sthanoiamine.

T, . o . e
{0148 0 ceriam emboiments, the method further comprisss 2 step ( fy of
purifying the liposome of step fe}.

- .{I 1 . - - . ~ o = L -
10149 In particular embodiments of the mathod fhe arug in step (b) 1sin
aqueous solution prior to mixing.

0150 in some ments of the meth ) ! 1cat
161507 in some embodiments of the method step (¢ } CORIDTISSS SODICALoN or

[0151] Also disclosed is use of the Jipid-

comtaming compositions (mcluding targered liposomes) and formulations thersof as

-
2/



[0153] it. some embodiments, the individual is a mammal. in particular
wo sisediments, the individual is a human 101541 in certairP eE{BE a0
the cancer is breast, gastric, colon, colorectal cancer, cancer of tae
pancreas, non small cell lung cancer, small cell lung cancer. brain cancer,
descrivil §eCANGaLRRALEARGE s PIORiA IS AREC 1k Dladtial Lanc efanvREIEARTET,
or a hematological ma ignancies. 1015551 jn some embodiments of the
medicamenh BTt BT StbR GFROHE PRSI Fo TEREG R With or
murtheA Y Hombinadenadaliy cencendhempribupgriesddsambodimentssthe
. .combined modalityﬁcgncc_er{hera% compr'sres gtfgmoéheéﬂapéﬁdr&g&ggg of
imtendt dPapse BIRURBIY 1B 5611 T SGMe Embodiments ofthemethods
the comfifRaatme it :stepitapiswiterfior methpdio K tosBbrt here it s Glames:
. adiunctive cancer therapy. In particular embodiments, the adiunctive
BGEC-cancer therapy comprises administration of one or more agents to reduce
hair loss, vomiting, immune suppression, nausea, diarrhea, rash., sensory
distUfB&hce, Birewridisringharednshetitisr BFEAd foot syndrome. In certain
canceEBRRCIMeRLs sstepr (3)dsrpariermed piiektn, toneureatljenitivet dten to ax
. administration of one or more agditigr{al acrétigalr;lgegr agents. ér'?e: ticular
ndiviglRb B S e bk BPIIBIE Additional anticancer agents include
anticri#iesentracil, ieueovorin, capecitabine, UFT(LV (tegafur-uracil and
leucovorin), irinotecan, an-anti EGFR antibody, an anti VEGF antibody, a
tyrospgz4rinasg inhikitgrREcamRinAtoRs HhRIaQl SE MR 2006000468
PCT/US2006/008650 [01571 In certain embodiments of the methods of
smbafEmpeie ke AR ETAIHTES e is administered via parenteral
administration. In particular embodiments, the parenteral administration is
via injetsitin or intenemoustinfusion:. BRI EROES CRIEFT BN OFEFHE
DRAWINGS [0158]. Ei s asehemat esgntati fartargetedce:
comﬁ?p%aéé’an%f’[()a%salgl;t%g 3 Lg?i‘r}og\'/'v\c{\é’glﬁg s%hemaﬁﬁré%%sﬁﬁiti% tcﬁg %ﬁg{ive
‘braimleamptartetingnist tUPNB LS LSRG T G 1PI9SBR SERFEL ORI 2% T ¢
hamﬂg%ﬁ ﬁgﬂgggﬁ&%g_epresentation of the proposed mode of action of
targeted lipoSomes containing oxaliplatin.

{§155] I some empodiments of the methods of treatment, step (2} 1s
performed prior to, concurrently with or after combmed modalitv cancer therapy. In
particular smbodrments, the combined modality cancer therapy compnses chemotherapy,
radiation therapy, or surgery.

[0156] in some embodiments of the methods of treatmnent, step (8] is
performed prior to, concurrentty with or after adjunctive cancer therapy. 1n particuiar
embodiments, the adjunctive cancer therapy cOmprises aQminiSTanon of one or more
agents To reduce hair foss, vomiting, Immune SUpPression, NAuses, diarrnes, rash, Sensory
disturbance, anemic, fatighe, stomaiitis, or hand foot syndrome. In certain SICDOGUDENE,
step (a) 1s performed priar to, concurrentiy with or afrer administrafion of one Or MOTe
additional anticancer agents. In parficuiar embodiments, the one or MOTS additional
anticancer agents inchude S-fluorouracil, leucovorin, capecitabine, UFT/LY {tegafur-uracii
and leucovorin), irinotecan, an-anti EGFR antibody, an anti-VEGE antibody, 2 1yTosine

inase inhibitor, or combinations thereol.



[01611 Fig. 4 shows a schematic depiction of production process A for
targeted liposomes. [0162] Fig. 5 shows a schematic of production
rocess B for targeted liposomes. [0163] Fig. 6 shows the cytotoxicity of
w @ﬁffl‘gﬁﬁﬁ%n AsPC-I cells at various oxaliplatin concentratﬁﬁw'%’.ﬁﬁﬁ%é 8636
Fig. 7 shows the number of transferrin receptors present on the cell
surface[_ﬁgsr?grmairlbeukoates and tumor-derived cell lines. [0165] Fig. 8
) shows thefésults b &34 HBRINRGH Gt ithe Hmskotnef temtaininghmixtsas
IPprespateddmiisenegleiSranthebinided hy QLS : try 2
Pargﬂgﬁél%dm@;g ] 4 i@n%%[gc?i’olz) Entry 6. [016'16%' }Jgggg%he?gvbsgﬁne}/m& %23
concentrations of iposamas o HIbGY cintsrafeyomdicates the
Tf-PEG-liposgmes prepared in Example 6, (t) indicates the Tf-NG-
DSPE:NG-D%%%%E’%?&W?M&HeE%@W&WWE&ampIe 5, and (d)
indicates the Tf/PEG-NG-DSPE liposomes prepared in Example 6. [0167]
Fig. 10&Hevs th&igohsaminatiorisenfdiaspmas ificaneel dssuesy,where
(,) indicates the Tf-PEG-liposomes prepared in Example 6, (a) indicates
the T-[BSMG-DSRENGPSPE; :CH liposgmes prepared in i
of oxample S%and A%Eind_icates %ﬁlégxﬁr%&E N "é%ﬁ’%oﬁ% SBIHEE rapiireting
in xampfle‘glg.g[@ %‘éﬁﬁ@."i‘?ﬁ%@ﬁows the accumulation in tumor tissue of
NG-PE liposomes, prepared as described in Example 13, after

intravei6# injedtien? sivereaNGREiROSRRes SRGRESHEISH YNNI, of
actibﬁ%ﬂi@é@%@@ﬁ@ggﬁ&,ggn%ﬁ{%%ggg e(ii '{nto Colon 26 tumor-bearing mice.

Data shown as mean. Data SHown as meéan SD (n=5). (0) 0 mol% (-); (H)
1 mOI?I%EiNTf-'\%G -%%PE. * Significant difference from 0 mol% (-) [0169]
Fig. 12 shotvs the fhiiBitsH & Briferieme bpradmmbiogowtasb\A for
targeipstiingstreeumor growth ratio vs. days after initial treatment, where (4)
indicates the Tf- PEG-liposomes prepared in Example 9; (* ) indicates the
PEG-ljppsames e gatpiin, without.Tf; (A) indicates the
. 'NaSG-gggE: NG-%SPE:DS P%%ﬁ'%gogsfo”rWég”C%PéﬁgP@&SﬁwE’Eﬁ?&ﬁ?ﬁ%@S@ (0)
indicates the NG-DSPE:NG-DSPE:DSPC:CH liposomes prepared in
Example 8, without Tf; (*) indicates the T/PEG-NG-DSPE liposomes
prepalétp3]  Fig. 6 shows the cytotoxicity of oxaliplatin on ASPC-1 cells at

various oxaliplatin concentrations,

[0164] Fig. 7 shows the number of transferrin receptors present on the cell
surface of normal leukocytes and tumor-derived cell Iines,

[6165] Fig. 8 shows the results of size distribution for the liposome-
contaming 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 biood, where (¢)
indicates the TH-PEG-liposomes prepared in Example 6, { #) indicates the TENG-
DSPE:NG-DSPE:DSPC:CH liposomes prepared in Example 3, and (= ) indicates the
THPEG-NG-DSPE liposomes prepared in Example 6.

10167} Fig. 10 shows the concentrations of liposomes in cancer tissues;

where {¢) indicates the T-PEG-liposomes prepared in Example 6, ( ®) indicates the TF-
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in Example 9; () indicates the PEG-NG-DSPE liposomes prepared in

Example 9, without TE (+) indicates I-OHP solution; and (-) indicates no

treatment. [0170] Fig. 13 shows the effect of varying concentration of

NG-PE (NG- DSPE) on the percentage of drug dose detected in blood,
NG-Diers¢dneRRtRN (4 dinotandipipreontshin i NGIDSPRisladL fbllodisates the

THPEGRIRrSDY I oéAAqx?{?yrgsbéc{ m(@hdafeand with the following lipids: ()

MPB 6%; (+) PDP 6%. [0171] Fig. 14 shows the blood retention of

liposomes with various dicarboxylic acid linkers, with and without Tf;

wWhér8(4) TH-NERE, I( ) TfNSRE; (AYaT FMPB{®) NGRE (Ao FHE(Hposomes,
preparMPB {84001 72 g5 shew %%@%@YMIMﬁ'Q&%P@WﬁMQme%

encap SERUORIONESIS Jals G Uarslemr N dstsaras AORSPOREN v hearing

dholaminé=ipdsome iposome)j-iane
mice. (i?aﬁ’s%?’r‘ﬁﬁlﬁélyétﬁyléﬁ@glyﬁ@mﬁ%téﬁ%@ll*pﬁé%ﬁhaﬂdﬁﬁﬂ) 0 mol% (-); (m) 1 mol%
(+) Tretranataminesiposeme (FihkEc:BOSRE lipeseme)) are shown. Lanes 1-4,
contain h-apo Tf (240 ng), h-apo-Tf (120 ng), h-apo-Tf (60 ng), and
0-Tf (30 n ectlve [0173] Fig. 16 shows the amount of
tr ér%]mn bin “FP‘N@ Sﬁ@l%&ﬁ%&fmﬁ (RIS SRR TG gEowth by
plottingathe @mmn@dﬁwlﬁ?aﬁﬁ imcaipoy atiéeel intoitherd@Méar, 2@@6@99)15@.102&65 the Tf-

PEG- 1%‘8!&&4&?%9&1%9%%9@1&5}% égﬂ&%&&ﬁ@@?@ ﬁb@éb%é %)

a ) a
Exa"m% eo%vos e agcﬁghtgla |olﬁd5§<D£Fpla Inin bloo after admlnls“fratlol(e}(E]]‘7T iposomes

prepargd) iING-DOQRE TN B DaPEIDNRCL TR ipdgonied ad Shag/kd brm¢hics
preparbir BEGH E‘Qﬁi@ﬁ_}tnﬂﬁ/ ke) [Rdicadki8e 18/8hos the SeEUpLiation prepared
T e e
Tg (*WE@CE&&H&@@W@W@A@M%@@% @@mﬁ%q@mors [01761 Fig. 19

shows the antitumor effect in colon 26 tumor-bearing mice of

J)%ﬁtrd (F’g'f/flﬁ%sfjpﬁgw k%%ﬁé&?o&oming@%@cglm wRlep )S\@lgl.e (NG-

e icates 1-OHP solution at

Eherc e PriesrepeiTd gogp IR & total
hpid C(@yaﬁﬁabcafé%&ﬂsﬁé Il$pﬁ§sf§ﬁl\@‘§5at(5)rﬁ&‘ké ![OIW} Fo 2%5&6v¢§/¢h@) 12%; and

with (ROSHRRRETRELO HGIPE 36,humamedaien tumor

[0171] Fig. 14 shows the blood retention of liposomes with various
dicarboxylic acid linkers, with and without Tf, where (¢) T{&-NGPE, ( m ) Tf-NSPE; (4)

TF-MPB; (x) NGPE (no Tf), (*) MPB (no TT).

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

Tt (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 Tf-NG-DSPE
liposomes with (lane 5) and without (lane 4) non-NG-DSPE incorporated into the
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xenograft-bearing mice of NG-DOPE:Tf-NG-DOPE:DMPC:CH liposomes,
where (a) indicates vehicle control (300mM (10.27 %) sucrose); (0)
indicates blank (no drug) liposomes, (s-) indicates 1-OHP solution at 15
WogMG 4% ndicates NG-DOPE:Tf-NG- DOPE:DMPC:CH lip6<ame¥sefpse
mg/kg and (w) indicates NG-DOPE:Tf-NG- DOPE:DMPC:CH liposomes at
. 15 mg/kg. All liposomes were administered by exact body weight withan
PiRjELtioh V6T SPEUBAICATD ¢ o dywieight. IO LIR1NE Qs 2AISROWSANS 1o
resntiterRor effect in HT-29 human colon tumor xenograft-bearing mice of ’
NG-DOPE:Tf-NG-DOPE:DMPC:CH liposomes, where (a) indicates

vehicl rol (300 10.27 %) sucrose), (-) indicates
NG-DOPE: Tf-NG- i CHTPGRGMES HPIB Iy kipodnittndicates
NG BOPE PR RakHipt kipad

| SN ORES (NG DOPELIMET: CHOHPISOESE 1) A 29%0) o 2na (o)
/

Tf_mg%hgg-g@g@g -NG- DOPE:DMPC:CH liposomes at 6.7 mg/kg.
[0179] Fig. 22 shows the antitumor effect in MKN45 gastric human tumor

xenogi %t?tgﬁarin .mice of NG-DOPE:Tf-NG-DOPE:DMPC:CH liposomes,
where ?a ihdicaté% @éﬁﬁ%’%%?ﬁ?‘(%@#i%(@méﬁl%y sucrbse)s () mors after

nirgioatis NGDDREDUINGE BORE: BMBGHE HHasemesaLLS Moty (.
TEREY § QM§§#§-D%PE:Tf-NGﬁ%VO 2006/.0991 9
PCT/]E)JSZOOG 008690 *DOPEB R EH 8% mes at 10 mg/kg, and ((r)
indicai% NG-DQPE:Tf-NG- DOPE:DMPC:CH liposomes at 6.7 mg/kg.
[0180 éi’gﬂz?, shisws tho B b teffectifeCOt @ RAS HUMAR-H4MBk mice of
NGxppBraftieariogmmigeraf N JL-NG-DAPE-DMPC:CH liposomes,
Whgrr% A(82) indicates vehicIeﬁ?cl(?r)l%g%S;Bgd/c>‘ijslguéé%)0932}1;1 f)a)t?ﬁgi‘%éfé%%ﬁp% (%
tron

sucrgse ped Wﬁ?%@% th%?t Penaleeng/kindRd=2NGaPAPE: 2 Angikg

SO
DORROMBday Bldsddeindical = AENG-DOPE:DMPC:CH

liposomes at5 m;/kg g4d XB%?{ a;g/%l fgg OElr%qé}%eg%c}g? Eg ASYH Y mgkgs
E:Tf-NG- DOPE:DMPC:CH

q2d x @ (éay 51); indicates NG-D -

Iposcimes a 10 gk o () 167 £2 e G2 sy
xeneﬁf@fké%Q@g(xmq@gﬁlﬁﬁ)qOIBﬁf-N@u—%smmtiﬁf&%é%a‘%@g
indicafierreguetion with;2 r gthanol, where lane | is the molecular
i weight markers, |atgeoéﬂ}§r®3%?rétﬂs%%?ﬁ,®réﬁs 1adiggfg blank (no drug)
POSRIEED OPENFiING: DOBE sOMRG € Hlipesames) Bl ROSNGD OPE TENG-
DOPEHNEPB@BRiposomes at 10 me/leg and (m ) indicates NG-DOPE:T£-NG-
DOPE:DMPC:CH liposomes at 15 mgkg. All liposomes were administered by exact body

weight with an injection volume of 0.103mI/1 Og body weight..

{0178] Fig. 21 shows the antitumor effect in HT-29 human colon tumor
xenograft-bearing mice of NG-DOPE:TENG-DOPEDMPC:CH liposomes, where (s)
indicates vehicle control (300mM (10.27 %) sucrose}, (« ) indicates NG-DOPE: TENG-
DOPE:DMPC:CH liposomes at 15 mg/kg, (M) indicates NG-DOPE:Tf-NG-
DOPE:DMPC:CH liposomes at 10 mg/kg, and (+) indicates NG-DOPE T£-NG-
DOPE:DMPC:CH liposomes at 6.7 mg/kg.

[0179} Fig. 22 shows the antitumor effect in MEKN4S5 gastric human tumor
Xenograft-bearing mice of NG-DOPE:Tf-NG-DOPE:DMPC:CH liposomes, where (o)
indicates vehicle control (300mM (10.27 %) sucrose), (« ) indicates NG-DOPE-TNG-
DOPE:DMPC:CH liposomes at 15 mg/kg, (&) indicates NG-DOPE:TENG-

4]



[01821 Fig. 25 shows an exemplary HPLC chromatogram of system
suitability. DETAILED DESCRIPTION OF THE INVENTION [0183]

Provided herein are lipid-containing compositions (includin% targeted

W‘i’iﬁ%%%‘f??elg? blank liposomes, liposome-containing compositio r}‘g, iﬁ? 6/008650

mixtures, etc.), and methods of making and using the lipid-containing
compositions described herein. The lipid-containing compositions, and
DOPEHEMPES O dip dnquertiouldritzdtmmp (v dethatesiy GRSk dbie fr the

DOP%W@EE@ gg)gg@ggg%ggy,ti&?&gmuIations and for use in the treatment or

lagnosis of a variety of conditions, including cancer. The compositions,

including the pharmaceutical formulations, provide for re effective
treatlg%g%nd ditfg r?ds*}%o?’ésg%é’ﬁgt‘m Fgfﬁ%é‘b%%%gréggeﬁé%% turnor
e The eyt ofccy sl redine Ayt Cltects Shoufl
. .. Individual. The increased efficacy and redu verse effects shou
i NSO oy LB A TR o0 SV F BB SrSerae i 2
(day @@P@Umg‘@ﬁam@ﬁ$fm)lwﬁi@'lié1@1§f_ﬁ @aﬂwéa)‘;cemm 'h H’dm@&lding
crease the efficac redu adverse
Do N e e e e ol T R S 0
(day fonpiutagiteasy@dth dhigayoricoamida® Featiiction Maderseléfiéets should
1 . ) . ) t indivi
e e S T S e R R S R e

meg/kgroldigh@avésiand improving the quality of life of individuals in need of
treatment. The increased specificity of the labeled compound

formyletrs withi thesconeantitapdtised uE SIS Ht aG¥esSerefidotseheitio?-
increase the number of.individuals who can be successfully diagr .
e e A TS B i S e R SR HCRE i,
lanesthed ace INGeP Q&5 THSIRE 80/AP6T did divwsisnpschuditgafiowiigtor DOPE.
earlier diagnosis of conditions and more effective monitoring of the

severjty gitthe diseasesiR s aPERSIESSIQNHBIIEYIassian with of wiheut
. therapy). [0184] Included in the compositions presently described are
suitapiiiYmaceutical formulations of the lipid-containing compositions. The

lipid-containing compositions described herein include, but are not limited
to, liposomesithat'dhEabEHaRAPIGSHeF [BHE & ¥EMPBANds and can be

used in the treatment or diagnosis of disease or other conditions requiring
treatnperg3r diagrosizdinettiding, foicxaimpltnganeen{Rionsfiedsting

targeted liposomes, blank liposomes, liposome-containing compositions, lipid mixtures,
etc.), and methods of making and using the fipid-containing compositions described herein.
The lipid-containing compositions, and the liposemes in particular that are provide herein,
are suitable for the preparation of pharmaceutical formulations and for use in the treatment
or diagnosis of a variety of conditions, including cancer. The compositions, including the
pharmaceutical formuiations, provide for more effective treatment and diagnosis regimens
with reduced adverse effects associated with the drug or iabeled 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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gastric, colorectal or colon cancer). [0185] When conventional anticancer
(including cytotoxic) agents are administered intravenously, the entire
body is exposed and affected by the drug non- selectively. As a result, a
WO BP adverse reactions may occur, the cancer is not tarbEfEgie/e08ese
and/or the drug effect may be lost during the circulation process.
Encapsulation of a drug in a liposome composition prior to administration
or profoagirgdintirrdoneormpibe berefitsf inkladingivédhading tsedariieraEnent.

The iRHERUSLRLBRAG @R %&%Mrﬁﬁgu{?&mﬂ&i&ﬂ? Figa it auives at

a target pathological cell in the caSe where the drug may be unstable,
rﬁdﬂcﬁﬁéléhgciﬁ@f%ﬁ@f&%éﬁe@%ﬁﬁ@%&@qrﬁ*‘ﬁﬁé’%‘it‘éﬂ%&%ﬂfi%%t%otﬁaéﬁﬁble
succeSigliney ionpathalngicahetllshand/ el indacilkatinendakiviern gk the divdieca
i particular target pathological cell. Mare specific t@r{%etinggof Ihefdrugrflgd
ineregh e AERHBRY I FIBs S BT bY Ut RE TS RES UG BRdThe ™
diagnbenefitofidaidueingitheamiftntef dongdhat né dosstr betyaditinistersd @zd

%E%b also reduce.%%the cgﬁ% &fﬁq@grg%,las well as the other benefits

th
OB tbeTRerein 8f imilarly, m abeled compounds have

adverse effects and/or may be degraded in the time between

admifitf8tion Arthusied HbYie R otHE BhREaE Wi dRYHE didrgrmaceutical
formifehRiOeds periormedrigrexprnpRnadinis iope seteatigromagHaas

sl BTG o T o] b IoeT e RS RE DBl

erei
label#dereapeuthiz efficacybefithe lahinattacampourithsswsts as dieraexanysher the

Aeshold ' e agh . BdPc.c., breast,
won R B s S e S e T
gastrigdoelmecttfeseodinifanggent, and/or extending the window of time in

which the diagnosis can be performed. 10187] The lipid-containing

comp@saRIns alsthinctydedipisis nadiiedeniincliadgetingoligantlsgpay are

targeted liposome. lank lipasomes, liposome:-cqataini 0 sitions,
AR thel elvatoaton P Exaple oo o T
selecmaipositiemesulico rpuahting Ehrssintedactos (@ay, coanstberianfelarndtc.)

targefidd QAVAZC DS (£r0n., Nz (00)Higaax Vs apidsderyalize Encapsulation

phosphatidyl ethanolaminés) were developed to improve_the safety and
of 2 SHEHCY FIATMHRBPSHEMRITIONO BRI B eI R O more
beneRFQIBRUALIAR rOhAIHE GEGIIAHANITARY) PlABH AN BARELED (U Grotecting
administered in solution aloneg and _
the drug until it arrives at-a target pathblogical cell in the case where the drug may be
unstable, prolonging the presence of the drug in the circulatory system to enable delivery to
pathological celis, 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 o be
administered and thereby aiso reduces the cost of therapy, as well as the other beneiits

described herem.

10186} 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 Jower doses
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by targeting factor-specific receptors on tumor cells. This improved
bioavailability and tumor-targeting, should result in improved safety and
wggassgantitumor activity, and therefore a greater likelihged ot affgstivg,
treatment for individuals in need thereof, while also reducing the adverse
effects associated with many drugs, particularly the severe adverse
effects assocjated with most anticancer agents. Similarly, such .
o o O o 1D T ST A S B B ROy PR Rty
windeargétipariiculackites fegoduror btypespongdns, tissues, etc.) for delivery
of labeled compounds. [01881 The invention also provides
transfegggarmodifiadid{Q)sisathndisoagd-dariatizaR ohoRR RS ed with
ethanolamines, which can be used in the lipid-containing compositions
tareeng PS4t n SRR AE RIS Bet A7 BRY SR B0 PR TR MR Ang
compesimpesitirsninaltiding thecldesemesiicdesesibadhpreinpaym flesmadtitons

by the methods herein described, I thads for Ij !
oI SERE RRGMITIq e SRTLAPHAL SnupRIOSHEE HOARIS (fe

{o)-dieadhmngicpradiderinatived réseplispgtiéibationtiness othdrvwite stdie tntheve
liposomes.and liposome- containing compasitions describe rein can .
e A RBUE 1  CAT  E ir
of driggtsitintigihrph sy riaseaticarfonmilatons athdivskity! assdbsisribddne) and

by =lAEID ABL-gditanAlbe IiRSe hialaveuid Pempparenlde askilied artisan

in view of the teaching provided in the present specification. Similarly the
MO SR EstSs BREIiFEREATEIRBIt AP o oGRS AR atd e and
thcref@f%@ﬂé_i@ﬁﬁl@gﬂwﬁlw g @_vﬁiﬂeﬁi@mﬁs_faﬂql&ﬁml QhrP@éH@' i‘.ﬂiﬂ@ofawhﬂe
compositions ma used withouyt limitation, unless otherwise noted, in
50 ST TR FEP AR L O SR L SR RTOH 24
adveXA Q28064600 63 RETH MG 60606 20 1pro vidked Ao smgtiodt - thetprtisenind
ification I ith the practi f.skill artisans in vi
i vy e e L
typesneasser dtiriya drigtotaliprrin) isbeksresemutréchematically in Fig. 1.
Proposed mechanisms of the uptake and mode of action of targeted
liposqussjare prayigedniohigse 230t Himysedherimdhsitasdicarboxylic
-, "targeted liposome" refers generally tg a liposome with components . |
acl -G R IBIHE O THOrE PRGSO AR, NivEn Fe-Npipeoaiine
compukitbnal salifcarpataiesteectviyiercdhealedraampound as described herein.
Each of these components as described throughout the

{61891  The lipid-containing compositions, including the liposomes,
described herein, may be made by the methods herein described, as well as methods for
liposome manufacture known to the skilled artisan and appropriate 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 Jimitation in
pharmaceutical formulations and/or kits, including pharmaceutical formulations and/or kits
as described herein and, additionally, those that wouid be apparent to a skilied artisan in
view of the teaching provided in the present specification. Similarly the iposomes 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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specification, without limitation, can be incorporated into the targeted

liposomes of the present invention in keeping with the teaching provided

herein. It is noted that blank liposomes, described in greater detail herein
WQAPyesIse "targeted,"” in that they can incorporate TF-mOgE%/g%%SE)SSFSO
but generally do not incorporate a drug or labeled compound.

N-% )-dicarboxyiic acid-derivatized phosphatidyl ethanolamines 101911
pm‘f‘ﬁV%iB\’Eﬂ’-‘(‘:%}?ﬂ‘é"iHm@féﬁﬁb?ﬁﬁ&%%@mﬁmwnwemmmemﬂm skill
artigme N-(wrdicarbexylimagi-aauyatized phosphatidyl ethanolamine

according to Formula 1, below: H2' -O-Rj R2-O-CH O 0 H2C-O--I'

OH Formula | wherein R' and R2

-O-CHpghR-H-C H

are, ingféﬁp%ﬁde_ntﬁgé%gﬁiﬁ%%?%%Hl?ﬂs%%ﬁl‘fﬁf@&‘é?‘%ﬁPﬁT&i@?{{é&bﬁ)ﬁ) is
rePIRSHiSE P s ot te e - (Rppicaduorylisacic-detivatizac and mode of
actiphospiaticyl 1%8%94@89' V@@éjdl}ﬁ ﬁ?gnétesd dg.elfﬁ{%tuos&ggl%erei the term

“{ N-t%/é)-dicarboggylic acid- derivatized phosphatidyl ethanolamines
e HPROIRY B EDATMARIY 48 plivisrmcHEigino Simitatlyi thBdiblraviatiosne
or idePEhispisethigsetesnteihe Nrlyprdigarbexylic acid-derivatized, 45 W
020061099169, %152006/008650 phosphai%%yf%th én}é%gsm?%é%g &Y Rbeled
_r?%gr_n%sas%sgﬁ% UG T, %) DOPEENDEREMNGhD QMR the
spe@ie3iiandyfooexamipledNG-Rbsefiersior Mg I%rm@aeg%@%a%%ggmes of the
193] Itis

i gf‘ Formula 1, unless otherwise noted. [
P i U B A AR ) bAsoradbet v
lipofipmerbctisnhed tosrpositons tinctidiog: tdsgetethinesamesidesssiped,
incoRSI8iR =({i@)=6li ic acid-derivatized phosphatidyl ethanolamines

Ogﬁ:ormqliji&llogﬂse ﬁ é%%%%%él{&e%g?g of léf)(\zllv??d%g%%%ﬁ@ é’lefa Yeivekided
compAgRBhatidyl ethanolamines of

N-{o)-dicarboxvlic acid-derivatized. phosphatidyi ethanolamines

10191} The lipid-containing compositions described herein incorporate at
least one N-(w)-dicarboxylic acid-derivatized phosphatidy! ethanolamine according to

Formula 1, below:

Hzc _‘”O‘“""R-;
Ry—0—CH

HQC—OMF’—-OW—CHQCHZ—Mg——Cm(CHg)m—COOH
OH

Formuia !

wherein R' and R? are, independently, an acyl group, and m is and integer from
I to 10.

{0192} As used herein, the term “N-(w)-~dicarbox vlic acid-derivatized
phosphatidy] ethanolamine,” and its cognates, refer to the N-(w)-dicarboxylic acid-
derivatized phosphatidyl ethanoclamines cncompassed by Formula 1 as provided herein.

Similarly the abbreviation NoPE is used to refer to the N-{w)-dicarboxylic acid-derivatized
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Formula 2 or the targeting factor-modified N-(co)-dicarboxylic
acid-derivatized phosphatidyl ethanolamines of Formula 3, as described

wi('; Z(%(r)%faltggr6detaiI below. As used herein, the term "non-derivatized 3
pHosp a%lo?yl ethanolamine,” and cognates thereof, refer to%%gﬁﬁogﬁlgﬂy?éw

ethanolamine, semi-synthetic phosphatidyl ethanolamine(s), synthetic
phosphatidyl ethanolamine(s) and/or derivatives thereof that are not

phosplséigh silasedpmjnescrRRemP 4ssEd R diaraee E dissu 2@ - TR ManifPE, NG-
popradiely ofacyl grenps repieseisd R A4 R maYhe 1 Ueeddmine(s) of

Formula 1, as is well understood by those of ordinary skill'in the field,
Formigs de piirsoreeritsdiiffents, the acyl group is derived from saturated or
unsaturated aliphatic carboxylic acids having 12-22 carbon atoms.
Exenipl&s] acylgroupsdietivaahboniy enopliaiitad ¢th-acydginwps derived
incor BRdRNAAa ARG At MYHPEAL, PRNRRSCRINS Al bescribes
_palmitio acid, margaric acid, stearic acid, nonadécarioic acid, arachic
hereim ey, Mréneidostnic dcidcibelseisiaeidy i iabrbibit divido batdneslefd avityla 1 or
succi IS G 3B IRIOIS G AR EUHBIDICIC AG AR TIRICIEAG: of
7/-palmitoleic acid, cis-9-palmitoleic acid, trans-é’-pa mitoleic acid,
Formpiarbeeiivi deaeitinp érdsetividitesoNt olefdicabid élamicl atsdy saseenic
phosgFiHe AU A6 'aNEaRNAAIC A EHCle AT UOIEIC P Ina] il
acid, a-eleostearic acid,[3 -eleostearic acid, linolenic acid,

hereip b dale otearic Vel ahacPhdbAlt abrncdieisapcmaengnateidhereof, refer
to pheQsRSAPEXARCGAGID, &%@@Mﬂ@ﬁ@%ﬁb@%ﬁ&@@ﬂ&mﬁomﬁ%ﬁ J$
| S

(&
erived from saturated or unsaturated aliphatic carboxylic aci aving
ph%%m%’ﬁ%f?ﬁaﬂf%ﬁ? : @%éﬁ‘pﬁ‘ﬁf%‘é‘ﬁﬁ%ﬁﬁ%f Brie e cemEasshtdre
Formintt linkidedd thosBoxderivetl from oleic acid (18 carbons), palmitic acid (16
carbons), stearic acid (18 carbons), or myristic acid (14 carbons). As is

recogpizag by thaseiof siil, the, coresapnding.acyLgraups are plegyl, .

palmitoyl, stearoyl, and myristoyl, respecfively. 46 WO 200 61099 1 69
used BEPHIEBOLEI00SEED 08 PP ttHse miedinereakithie S fighdups are

derived from saturated or unsaturated aliphatic carboxylic acids having
14-1801%5P0, 15220t 6:Bydi6n&@As, ¥6=22 y1 Bro ,id BeRRed Zold sk Graldd, or

unsa %ﬁ%ﬁgﬁﬁ'ipc‘)&%béﬂ Rl %%’%%‘%Eﬁscér%% agylgroups are. derved. s

) from sat rateq Qr unsaturated a 1Ip atic car OoXylic acids avan Jn eyle% )
incluge; pBarehot MBEad to, acyl groups derived from lauric acid, tridecanoic acid,
miyristic acid, pentadecanoic acid; palmitic acid, margaric acid, stearic acid, nonadscanoic
acid, arachic acid, heneicosanic acid, behenic acid, 2-lauroleic acid, 5-lauroleic acid, 11-
lauroreic acid, S-myristoleic acid, myristoleic acid, 2-palmitoleic acid, 7-palmitoieic acid,
cis-9-palmitoleic 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, iinolenic acid, psendoeleastearic

acid, arachidonic acid, eicosapentacnic 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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[0198] In some embodiments, the acyl groups are derived from oleic acid
(oleoyl), stearic acid (stearoyl), palmitic acid (palmitoyl), linoleic acid
(linoleoyl, 18 carbons), or myristic acid (myristoyl). In other embodiments,
WA U EPBups are derived from oleic acid (oleoyl). In cert&fal/US2666/068650
embodiments, the acyl groups are derived from stearic acid (stearoyl). In
still other embodiments, the acyl groups are derived from palmitic acid
(palnifdgn} In othetherrthadivimmatss, e acyll growp suaréederiyddfrgmiurated or
unsaJYINEBAE (IS IO 981 i Some erabpriments AR At aauDIs 1s.

erived from a saturated aliphatic carboxylic acid, such as, but not limited

20, HoZBalditid atid (&G arbarigybetsanit eriigi( rbadboma, Siemyristiowmsadre
derivEeRrRaRS) P3P RN pther ambadinents ihe.aed raup is desived-fepb s

an unsaturated aliphatic carboxylic acid, such as, but not limited to oleic
carbagisig (oleoyl, 18 carbons), linoleic acid (linoleoyl, 18 carbons) or linolenic
acid (linolenoyl, 18 carbons). In some embodiments, the acyl group is
derivé@itfidim linbleiracitht{@li0thin, ertaivi grobpelimeetadyed oty 21e8; apid
(oleo?lfstZaﬁc 2if r(étgal"%ﬁgﬂgl%ﬁm Bod @Sﬁ%ogﬂ?l%ﬂ%}&%%ﬁ{ fam b, 146,
-9, 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 _
carbQs¥RhBUTRYBIES #RdsIapTReder oo amfp SImERE nbRBIIA SRR PRTTS deryed

from 1 de RO 113 gertainembedinemMssii, ihaadoteasilam def -4d AddSstearic
.. recognized by those of grdinary skill, m=i correspon%s,toﬁﬁgalonic acid 4
acid (FiGRRTYe BF THE OPIfo SPRAHEY Pt AkoRS RS tRES Trompaipjic ac
(painéprdseht shecimbatideghithd eatigioantadipiivadidde ivatiugsaofdhe
fspectively. In some embodiments, m is 3 (glutaric acid). [0203] In

P
(my%se%?é n embodiments, R" and R2 are the same acyl group. In other

embodiments, R" and R2 are different acyl groups. In certain
emboliifights, R SRBIRMRAS IR 601/659P68 FETILSIBTEIHUESD

aliphRleoyirisieako::padmitoy| b myristoytdln samermbadimentso i) anekRPacid
diments, R' and R2 are stearoyi. In. particular

'8 g%ﬁ%ls‘éo l. In other e
(8¢ Bodmierts R & Oﬁlgmitoyl. In other embodiments, R" and R2

are myristoyL [0204] In some embodiments, the N-(w)-di carboxylic
acid-dé&faltizegn other embodiments, the acy! group is derived from ap unsaturated

aliphatic carboxylic acid, such as, but not limited to oieic acid (oleoyl, 18 carbons}, linoleic
acid (linoleoyl, 18 carbons) or linolenic acid (inolenoyl, 18 carbons). In some

embodiments, the acyl group is derived from linoleic acid.

[06201] In certain embodiments, mis 1, 2,3, 4,5, 6, 7,8, 9, or 10. Inother
embodiments, m is an integer from 1-§, 1-6, 1-3, 1-7, 1-3, 1-2, 2-8, 2-6, 2-5, 24, 2-3, 34,
3-5, or 3-6. In some embodiments, m is an integer from 2-4. In other embodiments, m 1s [,
2o0r3.

[0262] 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
phosphatidy! ethanolamine (PE), while m= Z, 3, or 4, represent succinic acid, glutaric acid,
and adipic acid derivatives of the PE, respectively. In some embodiments, m is 3 {glutaric
acid).

[6263] 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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phosphatidyl ethanolamine of Formula | is N-glutaryl-dioleoyl phosphatidyl
ethanolamine (NG-DOPE (i.e., where R' and R2 are oleoyl and m is 3)).

n other embodiments, it is N- glutaryl-distearoyi phosphatid
Ve dano %lr?]rgi]ne (NG-DSPE (i.e., where R and R2 are stearoljl LUN zr%o?éogzs(?so

In other embodiments, it is N-glutaryl-dimyristoyl phosphatidyl

le®tha i - £.,.where R' and R2 are myristoyl.and m is
° e(g};). I%f%&%@&%?m E}n%ﬁ&%?g “grItaR e Ird@ﬁ %ﬁ?l‘ﬂ%yi- In
Oth%tﬁ*&haﬁé%%(&@@ﬁgw Searquiiere Rasind R2abe daleaioyt 2k mlig.

paldjleD GHhGheNeRediReMIS, &isd{}&wcagjg;gggi tearoyl phosphatidyl

ethanolamine (NS-DSPE (i.e., where R a S are stearoyl and m is 2)).

In oth odiments, it is N-adipinyl-distearoyl phosphatidyl
ethanglafr(ng%fe (NA-BEPER U LR Nrie R evbstsie oyl derivaizd)).

phoshséidairetbevotaiine riRiteniW)s @icgmwli&@%g@%{ré\égfgﬁggﬁe@am1amine

hesphatidy olamine of Formula i is NG-DO

(NGICZ)’ repara i'ég n Lcﬁ%}%v% |rc]:aar (‘?f(?/f?gegé’&%ﬁbﬁi%}éd I3/ Rphmbgtiments, it is N-

gluigifafstearnahiekog0R08) Teibaie (o)) idtoavtoxyiragie- darivatizetdd r? i

te shhatidyket ' . ribed herein can be obtained by binding

et bOIC o he EouBt B0t b1 P AR ENEIC

© atﬁgﬁé?ﬁﬁ@%%%%é%mm%méﬁmwmmmmﬁ AN Gier

embdétivativess istiizadop the AHROISS, desGi ein, must.be of high

Whepéjﬂtyaggﬂﬁhouzfg igza”@be hpmgjgleneoueggflg#f\?\rﬁd Er]%%% %gg%?)#e% (e,
preparation of A %%élﬁ%ﬁ)%li&Fﬂgthﬁ%m@mﬁwhiQNFwdmmom

distegpitihasoheiistylathpoirfiiasioNS ISR Q) NG HEA AMAOHARHEDS 1 and m

is 2)6X8 ion. methods for N-succinyl ) ‘
o A S  TERE i e aneinn e it
DSPEgpicatisme BUBldationmMeasiB2e 3PAH 71504316 L aBddik SRt NO >
dicaPSB4i02441! /. .contents of which are hereby incorporate
main their entiretgyr.é %%é%%%gégﬁﬁ%ﬁr{%é 8%?%%%&@%16&&%‘&9 (@fB or
NG’Bﬁggpholipid derivative from the reaction mixture by silica-gel 60 column

chromatography of the reaction mixture. Dipalmitoyl phosphatidyl 48 WO
HaPR/ERAL 69 P 185200 ) .ethanol amine (DPPE) is reacted with
.}9 ‘@;j _%@?agdgrwatzzec? ﬂ}é’f%#“‘r%% é‘f‘ﬁﬁ@t’&f{jﬁé

succinic acid anhydride with triethylamine ¢a

under, 'g%gen s for. 16 hours. [0207] Other production methods
OfN-(lSW-C rbox%%g y]g?)ﬁ%é}%@gﬂm%denvanmd phosphatidyl ethanolamines

described herein can be obtained by binding a dicarboxylic acid to the amino group of

phosphatidyl ethanolamine.

16206} Phospholipids, including phosphatidy! 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 (JPAK7-50613 16) and U.S. Pat. Nos. 5,804,552 and 5,5 54,728,
the contents of which are hereby incorporated in their entirety. These production methods
nclude the purification of phospholipid derivative from the reaction mixture by silica-gel

60 column chromatography of the reaction mixture. Dipalmitoy! phosphatidyi
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ethanolamine phospholipid derivatives are described in Japanese
published patent application JPA2001-261688, which includes purification

by %Fegjarating a liquid layer after addition of pH3.5 - 7.5 buffer solution to
WRGYEI®h mixture, and is herein incorporated by referen&é THFE006/008650

entirety. In this case, the PE was reacted with dicarboxylic acid anhydride
with triethylamine alkali catalyst at 4C for lhr. This method may not work
ethanplethifer B PRosphatidy Fath ancizminc denivedivés WoR 081 DEREme catalyst at

mom({gig!?ee%/tlﬁp %ﬁ@é@&;‘%@?%@i@%ﬁ&aﬂ also be commercially obtained

or prepared by methods known to the skilled artisan. For example, briefly,
lecithin (API Starting Material) can be chemically hydrolyzed to, geperate .
gchd&ﬁgﬁhospﬂ&%‘%ﬁﬁﬁqﬁﬁt’?%EFQB%?%%ﬂ‘ﬁ?@%i%?f@f?c?ﬁﬁfﬁé%%?g?gl%\%thdy{

emaﬁaﬁﬂﬁaﬁ@q;kk%ﬂ%_' | ﬁﬁi@@da@@éﬁa@fﬂéﬁ@ﬂ%@@B@z{d@kﬁ@)ﬂi@hs&phaﬁdyl
.choling) s isolat norma se column chromatography.and passe

oD GBI RO A DO OME P8 SHend e efer

additDOSGIY. e acting feithobthian otatht nezusmyphospholip adeBIr1OLOD: Tive

-(co-carboxy) acylamidg- hati i linid:
o e B B B T or
anhyéntdenpid teSyRater Moliss3wRe040hich 15hetbisymbmporatagtinm well

for aﬁ9&1%%%55@%&&&9&&%%&%”“6 is reacted with a phospholipid

suc osphatidylethanolaniine to obtain a dicarboxylic

acid-derivatized phosphatidylethanqlamine. Suecinnimidyl esters of

(ool HEarborie BUHHEH, RSB RS R EURE CTARTAE [0210]
cormrheretinimicylhesterpabitddydizsithdxidioacith-terisidtizé driplans ploatdgnple,

riefnanolami ﬁ%ﬁes%kgi} é’é}erei“ £ dRI oY 0%‘:9 P Q&%J%é%\%lg tyoerol-

briet e S TS B | S8 P PSS O0E O ReRE ) Ra\O~0 H
phosghorgh¢di@e\tbat @ Gsolated by precipitation. The lipid is then acylated using activated
oleic acid, and DOPC (dioleoyl-phosphatidyl choline) is isolated by normal phase column
chromatography and passed through ion exchange column to purify. DOPE can be
prepared from DOPC by reacting with ethanolamine using phospholipase D.

16209} The N-{@-carboxy) acylamido-phosphatidylethanolamine
phospholipid derivatives can also be prepared in such a manner as described 1n, for
example, U.S. Patent No. 4,534,899, which is hereby incorporated in its entirety. Briefly, a
dicarboxylic anhydride is reacted with a phospholipid such as phosphatidylethanoiamine to
obtain a dicarboxylic acid-derivatized phosphatidylethanolamine.
lic acid-derivatized phosphatidyi

Succinimidy] esters of N-{m}-dicarbo

ethanolamines

{02101 Succinimidyl esters of N-{w)-dicarboxylic acid-derivatized
phosphatidy} ethanolamines as described herein are represented by the following Formula
2:
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Formula 2 0 Formula 2 wherein R3 and R4 are, independently, an acyl
group, and n is and integer from | to 10. [02111 As used herein, the term
"succinimidyl esters of N-(c))-dicarboxylic acid-derivatized phosphatidyl
WaRAEH T ne," and its cognates, refer to the succinimidyl '5@‘12006/ 08630
ofN-(w)-dicarboxyiic acid-derivatized phosphatidyl ethanolamines
encompassed by, Formula 2 as provided herein. Similarly the abbreviation

SuccNa)PE eari béysed to refer to the succinimidyl esters of
N-(co)-dicarboxylic gcid-derivatiged phosphatidyl ethanolamines

encompasse'f:l\by0 r ?\(q,,/é.,Suchw-E)OP , SUCCN(O-DSPPE,
SuccNG- DOPE, etc.), and, f@r P PEreflrs. he
succinimidyl ester of N-glutiyl phosphatidyl ethanolgmine(s) of Fermula

2 formed by reaction with NHS, unless otherwiSe noté&d. [0 wide

variety of acyl group&tfiat are represented by R3 and R4 fhay be used,

as is well understood by those of ordinary skill in the field and as

described above for Rl and R2. Unless otherwise noted herein, it is rarmuia 2

expresa!gtainter}%gd aj the description provided herein of the acyl groups

with respect to H YN IFHIR s asoil afigurapplioablenbithezacgom
! todfbups with respect to Formula 2 (e.g., R3 and R4). Including, in

particular, the description above in the section entitled "N-(w)-dicarboxylic

acid- geriMatized idyl ethanolamines.” 3] In certain _
ombotimant, RS Ak i (e CEme METIPOOR ARG (- ticboryic
acidy %ﬁﬁ?@ﬂ?@@agﬁﬂl Rbaaedadiffer8nbddid grougss, ke rtaine succinimidyl
esteRBPNdiIFeAtR3 ANd:R4- tearoyl, pajmitoyl oy myristoyl. In
some eérjn)bodimehg R3 aria(fléﬁlggjiIl g?g %%gﬁlﬁ&ygtﬁe@eomagg&%@ﬁ%%d by

Formia =2F BFavafisdriyFith Samilsnlisthbebimments oR St RAEae, PAUTIEN rdfs;

to thothRERMAeH  anc ristoyl. 50 WO, 2006/099169
° PCT/USZO%%%%%}%?\%O@%@%%%;%%%'o&?r‘ﬁaéﬁf?, PRRsRbabicyl 4 5 @,

ethagolamigies eaepmipesarertaribotinachts 2n BraeNoteyeP FovackBe 18 et JuceNG-
DOPE %td 332k 202 e 30pi2rdts 281 3 3-5.,.0r 3-6. In some

emhodiments, n é a%ﬁntegeﬁ?o%?gi?rfnt%ﬁ%@ é%%%%%ﬂ@%tmfi\!-géwi
phosgga]m vl ethanolamme{s} of Formula 2 formed by reaction with NHS, unless otherwise

noted.

{0212} A wide variety of acyl groups that are represented by R’ and R* may
be used, as is well understood by those of ordinary skill in the field and as described above
for R' and R%. Unless otherwise noted herein, it is expressly intended that the description
provided herein of the acyl groups with respect to Formula 1 (e.g, R and RY s equally
applicable to the. acyl groups with respect to Formula 2 (e.g., R’ and R, Including, in
particular, the description above in the section entitled “N-(w)-dicarboxylic acid-

derivatized phosphatidy! 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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[0215] In certain embodiments, n is an integer from | to 4. As is

recognized by those of ordinary skill, n=1 corresponds to a malonic acid

derivative of the phosphatidyl ethanolamine (PE), while n= 2, 3, or 4,
wiEpgseatssuccinic acid, glutaric acid, and adipic acid derivaiEESSeEIess6s0

PE, respectively. In some embodiments, n is 3 (glutaric acid). [0216] In

some embodiments, the succinimidyl ester of the N-(w)- dicarboxylic

acid-ﬁ%ﬁﬁtzze%%waﬁewhm@ﬁmin@oj Formgla Xi9; aoguocinlimidsfd
e K e o e g

3-5, qfpsphatsyt etheodilaminen (NG-DERE) rhackraimenhbodnbedisiths, 1 1s 1,
iuccmlmldyl ester of the N-(w)-dicarboxylic acid-derivatized phosphatidyl
ethanolamine of Formula 2 is a succinimidyl ester of NG- DOPE or

NG-DSPE. [0217] In some embodiments, the succmlmldyl ester of the
N-(0)JOHRERrboRy e el SRR AAHIFSE phisBhiiER T tREhb e b Tecognized

by thEﬁﬁGBﬂled&éﬁytﬁlﬁlﬁ Sueainisneyfopsies @fﬁmﬁ;mcgiui@adrwmeewlmh@@mudyhyi
ethano SuccNG- DOPE i.e., where R3 an 4 are oe n.is
ety I S A B S Bk BRE Sereand S iE

acid g&ummgfehed;ﬂ,phsmdmdyl BtlhamelanhndiiSucs M@- D@Ea(fueapxﬁhere

R3 and R4 are stearoyl and n is 3). In other embodiments, it is the

SUCC' | ester.of N-olwanthdimyiisiowl phosphatidylgtianelagne
ESuc MPE (i.e., where R3 and R4 are myristoyl and n is 3)). In

ig ﬁﬂé%éﬁ%léﬁ%eqm@(tﬁé@e@& RHERAAEERS Mriergitias is apurmieyiy!
esterQJm@nal F@Yg&&k@%@lﬁ{@&ﬁﬁ#ﬁ%@ﬁ@@ﬁﬁﬁdm@&a%ﬁ31&11@3174 are
pa mltoy andanis n other e tist Uuccjni \'/ ste
N A AR S R et L S
(NGAMM)R&&&%B%@&&@@@MMM:&:;&:&M] mw&hefﬁmbb@wmmtsbm@me
succmlml er o d| -dist hgsphatidyl eth min
scic AR G S LAY B T B e T NG+

DOREertaiCeRIGiliments the succinimidyl ester of the N-(w)-dicarboxylic
acid-derivatized phosphatidyl ethanolamine of Formula 2 is

SuccNEOPE ar SHeNGsRRREs 2L MLRZRB609UERof the N-(w)-
PCTIUS2006/008650 [02181 In some embodiments, the

dicarqoprijieieiis Ryt 2 ARSRRAEE S HRCRISAHRR SFERG i fguccinimidy]
estﬂwt@@%@ﬁ?mL%u%tmm%am@mmﬁammws@mmm (ie., where R

and ROSSSIvatized RhosPratdyL eanaiaming Ie SHeiRREE: Lidihet
glutaryl-distearoyl phosphatidyl ethanolamine (SuceNG-DSPE (i.e., where R® and R* are
stearoy! and n 15 3). In other embodiments, it is the succinimidyl ester of N-glutaryi-
dimyristoyl phospbatidyl ethanolamine (SuccNG-DMPE (i.¢., where R> and R? are
myristoyi and nis 3)). In other embodiments, it is the succinimidyl ester of N-glutary}-
dipalmitoyl phosphatidyl 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-
distearovl phosphatidyl ethanolamine (SuccNS-DSPE (i.e., where R and R* are stearoyl
and nis 2)). In other embodiments, it is the snccintmidyl 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 SuccNG-DOPE or SuccNG-DSPE.
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embodiments, the N-(w)-dicarboxylic acid-derivatized phosphatidyl

ethanolamine is Nw- DSPE and the succinimidyl ester of the

Né(gvg-dicarboxylic acid-derivatized phosphatidyl ethanolamine is
WEHWSWIFSPE. In still other embodiments, the N-(w)-dicarbONHEE 98630

derivatized phosphatidyl ethanolamine is No)-DOPE and the succinimidyl

ester of the N- (w)-dicarboxylic acid-derivatized phosphatidyl

etharif@ldBiine isSoseNoeDERENIceNain)-clitebemiiodivikAtsivifized

-(m)-dicarboxylic acid-derivatized phosphatidyl ethanolaming is.._
phos Bl B 08 ARG PR
dicarzmigideridtizedatpied sthleatichii &thetholaimine ds StiscNw-DOPE . In efbetain
f these diments, the. succinimidyl ester m S(e.q... .
e R R N R AP O 0 Par T i) i e e v
DSPMNafi Yidi cacliakylidybeitbdef ihatil dd ) phospiratidy bethd aolaviadnbosphatidyl
G-DOPE, and.the succinimidyl ester of the N-(m)- dicarboxyli .
S B e e S S
derivembo dimehts;diie-iNafw)aditar boNyio AGH-detittatizedipihdsyhetielybf the N-
‘ ethanolamine_ is NG- DSPE and the succinimidyl ester of th .
() R A e T B ST SSRGS In costain
other SuteNdaS Phe M-l dtheserabodimeisis; digs 8 Dhdeghaichioabytisiagitde is
derivatized phosphatidyl ethanolamine is NG-DOPE and the syccinimidyl
e e e e e e
phossiBad | afMRe 16: 54 66 Bt dBOPBOIECEtabta0theT Rrbeioemtisnik ahe
ey geoenc W sersirsa enlpicy olagnng
i nidyFestér *(w)-alitartyoxy I
acid-derivatized phosphatidyl ethanolamine is SuccNG-DOPE. In certain
of thefé@1@inbodinemnts, dheoduceiinidyf dsiedivay eSS dalgivatized
HS:NG:DOPE,.NHS-NQ- E .). Preparation ofSuccinimidyl esters
L A N i R R e s
dicarf@220¢ Fhi dSuoimiaidibestetsipf dthémlaicacde Sric MG ddetiativetier

e T e B R O e e -
DSPBthanblaminesmigst difeddidreiN- (o paretbasikrowirdimtagznd aintbphatidyl
oS RS Fr L BT SRRV
derivptipspbldigihBtyhntlamimesisiaBo-deSElired ihgreatizridstgiledssl ofithe N-
(o)-dNGRAINg; N Ihe RXRMPIES LR YIEY & DG ARASING R YIIREIHESP S ain
other embodiments, the N-{w)-dicarboxylic acid-derivatized phosphatidy! ethanolamine is
NG-DSPE and the succinimidyl ester of the N-(w)-dicarboxylic acid-derivatized
phosphatidyl ethanolamine is SuceNG-DOPE. In certain of these embodiments, the
succinimidyl ester may be NHS (e.g., NHS-NG-DOPE, NHS-NG-DSPE, stc.).

Preparation of Succinimidyl esiers of N<{a)-dicarboxylic acid-derivatized

phosphatidyl ethanolamines

10220} The succmimidy! esters of N-{w)-dicarboxylic acid-derivatized
phosphatidyl ethanclamines 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-{(w@)-
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specification, the skilled artisan will also be able to modify the methods
described herein. [0221] A method for the production of the succinirnidyl
esters ofN-((n)- dicarboxylic acid-derivatized phosphatidyl ethanolamines
WO RPEISPEERNt inventions is as follows: To | equivalent of PCT/US2006/608650
N-(co)-dicarboxylic acid-derivatized phosphatidyl ethanolamines
represented by Formula 2 as described herein is added about 0.7-1.3
dicarbequiedeiisialy A& yhichaiétighalwedimanosganiessohsnt etk aodstail
not haye an active hydrogen. The mixture, is then reagted, wi ut
velose S A b S e R A
specififagion[0Re Filsd mitanyv il glinibsstietatsadfibnocHnds desatpdcherein.
hydrogen include, but are not limited to, esters (e.g., ethyl acetate, butyl
acetgjes gfc.), aliphatic RydreGAHINBEJR & iHexRBRIReRIEARS: 8FD)(v)-

. aromatic hydrocarbons (e.g., toluene, xylene, etc,), halogenated .
dicaruriSeamotrE 8t P rBRGHY I GIEt a6t BT OtARE O tdS)
follovathers (e.g., THE, dioxane, diethyl ether, etc.), cyclic hydrocarbons (e.g.,

cyclohexane, etc.), DMF and DMSO. The organic solvent may also be

S| S A o

(-Refreenied BoF esawiploascdmtssliivh tecisdpasisen abanl - madepe akews of
ingliide Rrh s dekiriethte, ggﬁ@gﬁmﬁtw@@e@%@@e% active

N'-dicyclohexyl-carbodiimide(DCC), NN'-diisopropyl-carbodiimide
NROHIERR (3 PETHEH AT RB TIPS CAlb BRI by FORRRRB EEC),
etgalfhepriain embedimants;cREGdsedutn otless EDC is used. [0224]

The above-described reaction may also be performed under conditions

that minimize og.eliminate production of hy-products. Unwan

oy prRAELs BB e Soeris e e i B AR mygrogen
inciufdtinydshln(B liditedtty leaisisdpeopsiit ecctete. huldawpiatedirp gliphatic
hydr&AMRRUALS, ﬁé’{g?egxge%@gde%c compeunds and 2+0%a70 .P%Ex@ﬁ&???!@ﬁé;

Conditions and materials which disfavor or ‘minimize the formation o
ste.), hppraprietdirriiEb medib iy i Rimg B esBstinRiddicB s BiERas -
ether@(BaNITSOINEBLaRY, RREBYMING hec IS AgHRA IBRIAWA6ntq DEe\BBIdhe RERS

WO 2006/099169 PCTmS2006/008650 evalution hy the reaction, etc.
) S AN o SN A YEACRER S TG e
[6223] A wide variety of carbodiimide compounds can be used, so long as
- the compounds posses a carbodiimide group (-N=C=N-}. For exampie, carbodiimide
compounds that made be used include, but are not iimited to, carbodiimide groups such as
N, N'-dicyclohexyl-carbodiimide{DCC), N,N’-diisopropyi-carboditrmide, N-ethyl-IN"-(3-
dimethylaminopropyl}-carbodiimide hydrochloride(EDC), etc. In certain embodiments,
DCC used. In others EDC is used.

j0224] 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-
dimethylaminopropylurea, etc.), N-acylated urea compounds, carboxyanhydride
compounds and 5-oxazolone compounds. Conditions and materials which disfavor or
minirmize the formation of by-products include, 1) siowly dissolving the carbodizmide

compounds in organic solvent, 2) performing the reaction below 0 C° to prevent heat
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production of by-products will be understood by those of ordinary skill in

the field, particularly in view of the teaching provided herein. [0225] The
Wgr%ﬁ%g}(c}:%s}%lé/ent that is capable of dlssqlvmg the CarbOd“m'd%C%@ 0%%1&%50

IS The same as the organic solvent, which does not have an active

hydrogen as described above. The solvent used to dissolve the

i 'deI~ and the organic solvent. without active hydrogens may be
e e O s b e s A ba oo te
prosipetithindayarodivie witdgraphy (FoChwiistems, diijhspesfomancediguid
palEERINERARNY P Ch ARdlk SxaRggled Tt scattering cetectors

Other methods for monitori e progress of the reaction will also be
known z éﬂl’;ﬁse of skill in the art. [02271 Purification can be performed by
silica g ?Y mn CAFSITERIBE ARbIRA Hath & samakia e diseRlsrechancarhpdiimide
comethadidk B @&ﬁmﬁllmbl ﬁgg&aﬁa @dg%@iﬂpdﬁimﬂ kibes k@mdoetgﬁaeffgeq{}%@ gifﬁ as
> art. [02281.1n ehydrated organic solvents and in the absence 0
O T S0 il 1 S Gehi e BERURE B o rgame sovent
witjou paizatbdrydimavidyderitatined @hiigihatidyl ethanolamines as
described herein are usually stable. Targeting Factor-Modified
N-(e)-dieazbpxyligaeisesiualizad ahosyhatidvl athanelamings (97491
hrTar etln%fa?ﬁ;énodlfled N-(0))-dicarboxylic acid-derivatized
CRIORBSRRARER (el R PATrel SHCGa R e Gt dighiser niesephy AF58eBhdmd/or
evmm)ﬁddigmwwﬁm@gﬁedeﬂyaﬂm& mmm(?ftﬁyhatr?@efxi@mgﬁo gledhe
- dicarboxylic acid-derivatize osphatidyl ethanolamine is
m??;?%i%%& L@? %6°r‘r"hnu%§ é“’?—?é’?g“efié‘%ée 'CHO 0 H2C-O-
-O-CH2CH2-NN-C-(CH2)p COOH OH Pomiula 3 54 WO 2006/099169
FCT/U3%806/00885H shHersirnmRs prderecdrey midepes delynshragyitography

- usigroumiang plishadiHeger F@thanol. Additional purification methods will be
known to those of skill in the art. '

{8228] In fully dehydrated organic solvents and in the absence of strong
acidity or strong alkali, the succinimidyl esters of N-{w}-dicarboxylic acid-derivatized

phosphatidyl ethanolamines as described herein are usually stable.

Targeting Factor-Modified MN-(@)-dicarboxviic acid-derivatized phosphatidvi

ethanclamines

{0226} Targeting factor-modified N-{w)-dicarboxylic acid-derivatized
phosphatidyl ethanolamines include a targeting ligand linked to a second N-{w}-
dicarboxylic acid-derivatized phosphatidyl ethanclamine, where the second N-{w)-

dicarboxylic acid-derivatized phosphatidyl ethanolamine is represented by Formula 3,
HoC—0O—R®

R O OH

I
HEC_O——PWO——CHZCngg—Cm(CHz)prOOH
OH

Formula 3
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1t010. (0230] As used herein, the term "targeting factor-modified N-(c))-
dicarboxylic acid-derivatized phosphatidyl ethanolamine," and its
cognates, refer to the N- (co)-dicarboxylic acid-derivatized phosphatidyl
wettianotamines encompassed by Formula 3 and modified WitIT& tapge&tiergso
factor as provided herein. Similarly the abbreviation TF- NcoPE can be
used to refer to the targeting factor-modified N-(G))-dicarboxylic acid-
derivatizkergh8EphdRdyiratindtorndrndy. @ go v ErNg)- g pas and integer from
TE-Nco-DSPE, TF-NG- DOPE, etc.), and, for example TF-NG-PE refers to
a targeting ligand linked to N-glutaryl phosphatidyl ethanolamine(s) of

Formula 3. [0231] A wide variety of acyl groups that are repr ted by
R5 antfREmay %“ﬁ%ﬁ?rﬁ?ié%éiﬁnégéﬁ%%% %}% r%%céc%%i)%ﬁd%?g% skill
dicé}h%ék@lf&eiei@-aera&tciﬁsqﬂﬁeﬁ%ﬁweﬁmnammeﬂmmtmmﬂ&e togtedN-
erein, it is expressly intended that the description provi rel 2
() AT FT S L PR & G PR PR B
andapplicable ta theraeyhgreups avishorespbbttar ofmulary (eapb RevVaHWRIF-
Including, in particular, the description above.n.the secti i id-
R e o cas e SRR b A T
derWutesainemhadinantspRuiand (RE JFE-Ne S20REaH- Yot BR othaN G-

bodiments, RS an %ﬁ:a](ﬁ}_ different 4yl groups. N.GeEANked «© N-glutary]
Dc}z’%jfb%‘a?rr%l tzoﬁeéag?% are (;,d#;eogfff, %rtsstg)r%y, aE?m%toyl or myristoyl. in i
phasphas dintibadiniantss (RS &elR@afe oleoyl. In other embodiments, R5

and R6 are stearoyl: In certain embodiments, RS and R6 are pahnitoyl. In
other eggpagimenisy 38 anER6 ke aysiso Yhal 8233 princoertay R® and R® may
embodiments, pis1,2,3,4,5,6,7,8 9,0 . In other i t
o e htBgEn MR ) ot 1Py S g YN SRR Boove
for R5p0f B26 Unlssmembodineritsemisian dnteerstfiotnged. thedlvegescription
_embodiment isl 2o0r3 eRain diments, prsan 11
quhr%ej%%e r%’fingﬁgefﬁlsgfg 1rlgsét”)‘ét r%%%%le%%hose é?flq‘o?(ﬁ r;,g?y skill, FL)n:)l _equa, Y
apmibmelsporiisaey bematonicthehinteripaiversiaic prodpraifidyl) lncluding,
-Sthanolamine. (PE), while BT 2. 380 SERIESERL ahiCsiBisRsIdi letaric

acid, and adipic_ acid derivatives of the PE, respectively. In some
denvabiodimiersEiavdyiThaneiareiagid). 55 [0235] In some embodiments, the
targeting factor-modified N-((0)-

{02317} Tn 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, palmitoy! or myristoyl. In some embodiments, R’ and R® are oleoyl. In
other embodiments, R and R are stearoyl: In certain embodiments, RS and Réare

palmitoyl. In other embodiments, R* and R® are myristoyl.

[6233] Tn certain embodiments, pis 1,2, 3,4, 5,6,7,8,9,0r 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,
2or3.

{6234} In certain embodiments, p is an integer from 1 to 4. As is recognized
by those of ordinary skill, p=1 corresponds to 2 malonic acid derivative of the phosphatidyl
ethanolamine (PE), while p= 2, 3, or 4, represent succinic acid, ghutaric acid, and adipic

acid derivatives of the PE, respectively. In some embodiments, p is 3 (glutaric acid}.
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dicarboxylic acid-derivatized phosphatidyl ethanolamine of Formula 3 is
targeting factor- modified N-glutaryl-dioleoyl phosphatidyl ethanolamine
(TF-NG-DOPE). In other embodiments, the targeting factor-modified
N-glutaryl-distearoyl phosphatidyl ethanolaniine is (TF-NG-DSPE). In
certain embodiments the targeting factor modified N- (co) dicarboxylic

rivatize sphatidyl m|n rm Ia DOPE
afd?ﬁgilG DSP Er)lgéxénr%él 3?n %etﬁt Cw 1’6%81 carb gyllc
dicarb%@’é“ﬁéﬁ\ﬁaﬁ%’éﬂmﬁ%‘s ﬁﬂa?’fé%ﬁ”@la? If’ér]:rﬂﬁ g Is targeting factor-

mod;ﬁl&ld@ﬁJ@Ml@&@iﬁbphpB@dﬁﬂdﬁbéﬂmamme (INSNDOREPH)elpwliere R 5

embocﬁ‘ﬂlglﬁsﬁ %eetﬁl é%}ﬁ@ﬂ&tgljh%%grfligdﬁwgfu 0&%&@?&) HSs audyl
oG SRR el e QG B 08 WaR

N- (m)NLgic&amleawdré@wlaphoéphaimtlérhaﬁmhacﬁHmdmw:Ea@ és, Mhife-

DOPERrANdRE-ayepmyristoyl and p is 3)). In other embodiments, it is
N-glutaryl-dipalmitoyl phosphatidyl ethanolamine (NG-DPPE (i.e., where

R' and R6 are palmitoyl and p is 3)). In other embodiments, it is
NH&UEdinyl- disteadreye shosphiagais éhﬁé\wé@@hﬁﬁ@zm&mﬁi@wwh@eé
phosphttaRd &@%Q&ﬁiﬁ@@i’f?aﬂﬁt@a (5i2)N-inetherameodineaisalids cthanolamine

(NG- %}@%‘ it Ohrl) Q%t Qﬁf){f E&C 2N, (NAY g%ﬁ&é‘l’}%ﬂi&h&r@N—

6 are stea rtain embodlm

glutar ﬂré%%@%&%%%@%@tﬁ%%ﬁ&gﬁﬁ T én(él‘am‘ﬁ%‘éréfﬁ:dﬁ"ﬁﬁa &fs
stearoNGRDORE prirNG«D SRE 0237} it éeKaihrembaliimyeists thehtangetiiig]

uhdnd!Qﬂﬂ‘?_e'gﬁf_‘?’ligg@rﬁg(ﬁg%@%H{ﬂ%iﬂlt!ﬁﬁ@%p@%ié%%%@t% ;@n'k elgwgand
@mbO%&%Hafé&“m#fﬁ@ &%f&ﬁ%ﬁ%&%@%ﬁﬁ eé)%m%wﬁ@‘? DFBE e
wheredtiduieRVatized phosphadigyib éthalmottimineribof Roraulal 8Nasdesttibed
dzsteaﬂ%‘l%ﬁoiEgg%f,m&%@iﬁ{{m@meDEﬁ?Eh(? N-(:HIGETHOXY 3G re stearoy] and p
is 23). fil oﬂ%?r(la\i/ablzg d}se tr%f%s errln%LP qng dlsa;?z{g{?fa% % #hﬁ%@ﬁ@%ﬁdl}f?&ﬁ&ine {(NA-

DSPE Ntm)xm@afrﬁomf&%m@cmwﬂzéui mﬁeéﬁhéﬁdﬂi&m&%@ﬁim@n@ the N-(w)-
dicarbbf-Nea:DOREIniotiereapadinentstiedN(€oy-Hicat BRXYICNG-DOPE or
NG-DRY ¢id-derivatized phosphatidyl ethanolamine is Nw-DSPE and the targeting
ligand is transferrin (Tf), and the targeting factor-modified
N-(c))-dicarboxylic acid-derivatized phosphatidyl ethanolamine is
Tf{N@GiDSPE. In stittaathen emibodiments;theiNg(Cudrdicarbomyticin (T1), which
is des@Gig:0grvatized; phosphatidyl ethanelamine s, NwiRQRE. and the dargeting

is fransferrin (Tf), and t
phosplagggdl Sﬁ&%ofamirnc 111@01"301 dta,% in the transferrin-modified N-{w)- dzc&rboxyi:c

acid-derivatized phosphatidyl ethanolamine is of Formula 3. as described herein.

[0238] In some embodiments, the N-(w)-dicarboxylic acid-derivatized
phosphatidyl ethanolamine is No-DOPE and the targeting ligand is transferrin (TY), and the
targeting factor-modified N-{(@)-dicarboxylic acid-derivatized phosphatidyl ethanolamine is
Tf-Nw®-DOPE. In other embodiments, the N-(®)-dicarboxylic acid-derivatized
phosphatidyl ethanolamine is No-DSPE and the targeting ligand is transferrin (Tf), and the
targeting factor-modified N-{(w)-dicarboxylic acid-derivatized phosphatidyl ethanolamine is
TH-Nw-DSPE. In still other embodiments, the N-(w)-dicarboxylic acid-derivatized
phosphatidyi ethanolamine is Ne-DOPE and the targeting ligand is transferrin (T1), and the
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56 WO 2006/099169 PCT/US2006/008650 targeting factor-modified
N-(w)-dicarboxylic acid-derivatized phosphatidyl ethanolamine is
Tf-Nw-DSPE. In certain other embodiments, the N-(co)-dicarboxylic
waGkhdpgyatized phosphatidyl ethanolamine is Nw-DSPE apgith@,04s/003630
targeting ligand is transforrin (TO, and the targeting factor-modified
N-(w)-dicarboxylic acid-derivatized phosphatidyl ethanolamine is Tf-No

-DOPE. In certain of these embodiments, in may be 3 and.t .
ey 3‘.%&%?E%%?ﬂc&@a&ﬁsﬁwgﬁ%&%ﬁ@&bwaﬂaw S Eg e is
TENNGHPE. apcerding dhérasnbia de{02 39 Insome-embodimemsidheatized

N-(w)-dicarboxylic acid-derivatized phosphatidyl ethanolamine is
phos RS REREHE (o BTG BB AIATRENN. (F3E S ATERRE (- and the
targeBgichdenivatizatt phosppatid sthanolanine is T & N R e ltietheimine is

_embodiments, the N-(w)-dicarboxylic acid-derivatized phosphatidyl )
TENgehiHdtattre e ves- BPITHE Earg Sty HactBRiifid)-dicarboxylic
acid-dfwididarhayic agidreervatized phesphatidylothaneermingds .

TF-NG-DSPE. In still other embodiments, the N-(w)-dicarboxylic acid-

derivati ph hatidyl ethanolamine.is NG-DOPE and the targetin

facto ihec e (o S e e b A it
phosgithiaho kihaims 45Tk N SBBOE cortamgatherfermbeodinidntsNiie)-

: -(w)-dicar ic.acid-derivatiz hosphatidyl ipe
i B R v ot
embogltiekeier ativde ) dhwsphrtichdedndmblaintde e THRNGDORE0240]STRE -

kv it R R R RIS R R
ethanglrgating FahGaREREhen seHctimtsmd discrite diedvein iligrdateylitetait-
Tho TE. NOPE Hhor he Dren ) \ . oy
e T S I R
(0)-dopsalonrallis peidfidet) wtinsdyphes praphiedbms|amfonstBE-Yeabifitoflithertain

PE - ' orated in a linid- ining. -
B R e R R e e e
NG-lgbpositionties destribedimeifind dfsgat ohitaihonyies ceihdre ndditidnal
phosgilgggn%@mg%%;ﬁﬂg gqugq@_tjgélp% NOPEs, SuccNcnPEs and/or TF-

WPEs described herein. A variety of additional lipid components can be

used, however, the term "additional lipid component(s)" is not intended to
incIu&@ﬁ%-deMﬁthg{a{mr modified N-(w)-dicarboxylic acid-derivatized

phosphatidyl ethanolamines may be prepared from the SuceNwPE by reaction with the

targeting ligand and other reactants as described herein in greater detail. The TF- NoPE
may either be prepared prior to mixture with other lipid components of the lipid-containing
compositions described herein (and optionally purified) or may be prepared in situ from the
reaction of the pre-prepared SuccNoPE 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 descitbed herein. A variety of additional lipid components can be used, however,

the term “additional lipid component(sy” is not intended o include non-derivatized
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57 WO 2006/099169 PCTIUS2006/008650 phosphatidyl ethanolamines
(PESs) or derivatives of PEs as in Formulae 1, 2 or 3. In some

Werr&{t))odignents, the one or more additional lipid component(sg maé be a
%ﬁos%qu id or one or more phospholipids. In certain emb i s fpasso

one or more additional lipid components may include at least two neutral

liids. In other embodi ts, one or mor. osphalipids;may be pregent
Phoﬂ%&?‘%%ﬁfzg‘ 2 R},aﬁlﬁmég%ﬁ%r?é pid" (Wi i%%%%%]%%t ’?3{1(%éff[n%c'?sp%‘;gmi’pio|)1.r A ome
embeditetptsf the wirablipidsccaidiiensb digichewmanciHe) ards stapkp fihigdiaid or one

o %ﬂ?ﬂéﬁgﬁ% netintended to:ingudenonsdesivatized phosphatidal jipid

e mines (PEs) or derivatives of PEs as in Formulae 1, 2 or 3. It is

compenfmte medrairnE iewh IhBEsFR IRl &8 olben FEeMmERSuRRREITES
shobHRS R desivativas dnarank asiivborNsatddid G BlipRimitatyh hadeam

"additional lipid" does not include PES or derivatives tht%reqf as in eal
A R R R G e A TR
lipipagticrdan emldedimantsiphoshalipit(s) phayhetisédimthedipids (PEs) or

containi ompositions, and formulations describe rel Fi -3
R RIGrEe BT T ae it et o m e i o oA EHamR e
as uyed hihrede, sboibdimphoedidipidsrivatyastibetareriodimemisaheleois’one

sinRhesPhinid, 0 sariainemhodiaents el LoPRonERs9tBRof as in
compositions are limited to one phosphollgld,. the NcoPE, and the

ForguleNwP B (brPrdarsdifiseinde) s o Hiction with the targeting
factor has been performed). 102431 In particular embodiments, two or
more nieatz lipids matidoiztisetiddinthetsigitlesphtdipidiy) compesitiohs dnellipid-
cofQimmiatons depcribed RErein Lol SXAMpleALIEASk M0, AbIEAdBSHoR at
Neastfour neu ré:iqlspﬁas; or, two, t%ree, or Four neutral lipids. In particular

leagrbodinratsttrsretdrashiionsesabnbieids) aredraitherpsdineniepioligids:

pmaema%%agfemstﬁef@m&iﬁ;?%ﬂmae@l@mr%@m&g,ﬂtﬁ@pm
NcoPE, and the SuccNwPE (or T

cl F-modified N(oPE, where the reaction
COmIEALAE FATGEHNPRASIEP RS DhEReH derars Ry spBo URif s E; and the

su&bed %@ﬂ{f’*ﬁ‘}g@fﬁéw ianRl HiRiIbEOIRRARRINIAESh NGRS Br has been
phospholipid, the phospholipid may be a phosphatidyicholine, including

penggredlly occurring, semi-synthetic or synthetic phosphatidylcholines (e.g.,
DSPC, DMPC, etc.). In some embodiments, the phosphatidyicholine is a
non-natazally occinmpagicular embodiments, two or more neutral lipids may be used in

the lipid-containing compositions and formulations described herein. For example, at least
two, at least three, at least four neutral lipids; or, two, three, or four neuiral hipids. In
particular embodiments there are two neutral lipids. In certain embodiments the lipid
components of the compositions are limited to two neutral lipids, the NoPE, and the
SuccNoPE (or TF-modified NoPE, where the reaction with the targeting factor has been

performed).

10244} In some embodiments, where the additional lipid components(s)
includes a phospholipid, the phospholipid may be a phosphatidyicholine, including
naturally occurring, semi-synthetic or synthetic phosphatidylcholines (e.g., DSPC, DMPC,
etc.). In some embodiments, the phosphatidylcholine is a non-naturally occurring
phosphatidyicholine {e.g., not egg phosphatidylcholine). In particular embodiments, the
phosphatidylcholine is an acyl phosphatidyicholine (e.g., DMPC, DPPC, POPC, DSPC,
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phosphatidyicholine (e.g., not egg phosphatidylcholine). In particular
embodiments, the phosphatidylcholine is an acyl phosphatidylcholine
gz. ., DMPC, DPPC, POPC, DSPC, 58 WO 2006/099169

w 982806/008650 etc.). In some embodiments, the pho%ﬁﬂgﬁﬁ?a%ﬂ%m

cationic. In other embodiments the phospholipid is anionic. In still other

c iments. the phospholipid is neytral. In partjcular embodiments, the

R i o et otReImeminse

PhoSRROGP It drenppiosp Ao lplties) ds e astitiomis, theoshitaihaliphodiments. In
rhgsesmersith ipig; i ent, an anionic and peutral lipid

o be includ§§§§>€%%§§?§% h%%hﬁ%%%lér;?jﬁsdg%%?%% ndt fiited to,

ﬁmg%%lgﬁi‘gti&}FI%IRfé§c(¥f’@§§§l?‘£qBgfﬁiﬁ@ti’éi@czici@tiqahcxsﬁxha&iﬂi@itsenhbedimems

whiphosphatialy iglyeRrabiRiGyinis seammmﬁmn&@ﬁd@p&?g@?@%@iy%% included.

compositions do not.include phosphatidylserine or phosphatidyig
B _ f&"&@@%@dﬂ%ﬁﬁaEH@,I%P%A%%W whesabrsasi i PREURES),
Phqwfdﬁédmayié@hﬁbmmﬁ_d’ ; Ffitrlide,l pﬁ%ﬁg@tﬂ?@%}l@n@@thﬁ ehasRIRRIghents,
the TaY. : atidyicholine, includi aturally occurring,
o A 598G, DMPC,
phoé?éﬁ?‘ﬁﬂ‘ﬁbﬁ%@mbodiments, the phosphatidyl choline is a non-naturally
occurring phosphatidyl choline (e.g., not egg phosphatidyl choline). In
particulaz4smbodimestisintbainsraalidyl choling 45 @8 AaKaRRIRNANAY ;4
ma}pggléglglée.g.,ﬁDi PI%,SDPPg:, P%PC, DSPC, etc.). ¥_02'461 In some
embo imen SPHt 1540815 BP FEaSaRe. R bhay be
phogpiiidiéeblinea ichbidiste rehatelly ativer (. seholeshardliH i cic
h tvely¥se 1.c l{£.9., DC-Chol)), incorporating a moiety of
P Og%dio?sotoﬂéég(g%g,’ f%% ?%WI%%?LI{%&% R R ORIy
chojingyis 3 yRpsPatEaiy RIS ey sp0 240y | choditaife. embadipeaisspieee:
chollielipid ontaiaina.compasilians nsle;ene-ar more Rhosphalied the,
nofom osﬂbc%g may_ additionally comprise an” additiona heut af,
RO B0 splblipit B thE A HEHig)-For example, cholesterol or a
cholesterol derivative as described above. [0248] Phospholipids
(non-AEXJdor uskr ispthediphd<Soniaining eempesitiens.deseiedARFGINpids

mayielUAS SYQhelS, semksynthgtc.and naturally occurring phospholipids.
Exemplary phospholipids includ_(f,%vﬁt%ﬁé’ ﬁ%ﬁﬁ#ﬁreo(g ?8;&33“’ posttively-charged
cholﬁﬁtggiﬁgﬁﬁdgp&lréﬁﬁg)lp@ggrpomtzng a moiety of a radioisotope (e.z., “H, '*C, ¥,

131 : . :
L, ete.), having a functional moiety {e.g., a fluorescent moiety, etc.).

[6247 In certain embodiments, where the lipid-containing compositions
include one or more phospholipid, the compositions may additionally comprise an
additional neutral, non-phospholipid as the additional lipid. For example, cholesterol or &

cholesterol derivative as described above.

16248} 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, phosphatidyicholine (PC),
phosphatidic acid, phosphatidyiserine, phosphatidylglycerol, etc. In other embodiments,
ihe one or more phospholipids inciude phosphatidylcholine (PC) or phosphatidic acid and
do not include phosphatidylserine or phosphatidylglycerol.
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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
Wé%&%‘ﬁﬁﬁylglycerol. 59 WO 2006/099169 PCPI1US20061050E5624654%10
In some embodiments, the phospholipid is a phosphatidylcho line. In
certain embodiments, the phosphatidylcholine may be, e.g., distearoyl
phosi§adfitly| cholimee @SR mdimytistpybpitodiphdticyithehhei@MRO)e. In

ea'i . | oL { ajmit | atidy! choline
T -

(DSPydipgimatstrbeyabaheshatiny (EHERE. @sHaiosotrsphaddyrioline
(DpPreMbadimsniscalleasippniphaseholipt @)§Wﬁm&MMQeI@Pc>,

certain of these embadiments, the phosphati y:ic_holine is DMPC. In other

By e oA R PRI PHBAR AR AERSline 55 DSPBIR Bt BB A ahtest
one ptiegbbisithatichichsiinetiscRRE. In oihar embediraebistithets, the
h tidylchaling is ROPC. In other embaodiments, th e

phos R I & Bt Bh ey Ebud L BAT e viholine s DSPC.

In otiphespiedifdgithdhinplisspisPC/ithodomis ERBOdimeritsy emboplrosphatipid is

phostRERIEAANE IS PWRC IPSGRE RELEmER e EiE @E%A@igﬁm JRamiclay,

. it . o
embaodiments where there are lipid-containing composition includes a

other sprgRstisnssH Bt B sReHIPENSHES pHEIRATE), IHREPROSHREABREMSDMPC. In
phossHEBE li@ﬁamﬂﬂ&l@!ﬁ ‘ i gd/\lbiej@{!é@; r{@ﬁ%@%\;ﬁ"ﬁl@%ﬁ' 'mhﬂlc_’ﬁ%@@uggéﬁﬁfuiar
single S ipid (non-PE phospholipid), the phospholipid js .In.
e B G e et B R BB P PR BB B G ERR o pid
(non-$iRglepiindphilifid fthempRiEphosphohpid)n thtahosphitipittiSWBEE Ge Mpid-
r embodiments where.the lipid-containing camposition inclydes a
comt O SR R OB RR S |,
phospiinlerié pBdime o tibrsmbhditipiots cdrmitingipthpokitiongincluplestan
inc1u§é!§Q'%ﬁl@ﬁﬂ@@@ﬁﬁﬁ%bﬁ@ﬂ?ﬁﬁ&ﬁ@ﬂ?%, the JRRgsRRRIRIY SERRC timer

other embodiments where the lipid-containing composition includes a

embagdimaat HBepsHBR B inomipiei pheeBRemse, st A posphsiprRpssnisiud (non-
PE pi02S0lijnigenaphamiopiments e addiionahlipid-semponaats(s)imay
include at least ane phospholipid and, qptignally, an additional lipid such

OO BB EI G, % BB SSTRF ABRTRIRIE T it R SRS ORI IS, the
phospiddipisna il tomporeniis)araa vdingéphgspholipithapdehplesterol. In
. i ' e additional. lipid. onent(s)includ ast
e S R R SR e Ben 5
j62501 In certain embodiments, the additional lipid components(s) may

include at least one phospholipid and, optionally, an additional lipid such as cholesterol or

=]

cholesterol derivative. In particnlar 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 phosphatidyicholine 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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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,
WORBE/HPSPC. In some embodiments, the additional lipid EoMBETIERHTE>

include cholesterol and DMPC. In other embodiments, the additional lipid
component(s) include cholesterol and DSPC, In certair%}Pe%n odirg&g s, the

additimtitidpidl dpiposspsbHEtY SR Lo Qef St a o or DSPC.
2dditBRETAIA erRbRdineytmdhe: agslitional iptibhponerks) areadiimsteFot
and DMPC. In other embodiments, the, 60 06/0 imen
A DS GORTRRENS BRI R oo o o rbediments, e
24 RSRGiHIA ethesoambispinerits citeseuditioddEipidlssrbgoriehedireitides
.cholesterol and DPPC.. In, oth [ ' pdditionaddiBidiiments, the
addigig @ﬂbd?ftf)é? LT &g@ é%oiﬁe&set%%(? an%gg%%%%. SIﬁthﬁeprI embodimenltrg, tft%
addisicoifidinad lipfopoortisnantebyifsRieleaah SResRirBMRE, BSEC Phther: O -
eecepopdments.hs, adiianahipiecomponantioldugludomchiulpsterdl dadero!
SHET T certain embodiments, the additional lipid co onenﬁtk@ e 1 .nd
onc BN ORI SHEOBFRSHIR G ISP LTSRS ORISR L o1 FLERE T
psEertainemhedingpis:tha additional ligid companeni{sjadickeiesterni DPPC.
and DMPC. In other embodiments, the additional lipi r
i BRIV DS T B G SO RN, B A e e G
othEOMPONERtE), ate shitlestd abEntDRRGI M vtheicdwisndiRrdABCthr other

additional lipid companeni(s) are eholesteral andiBARGs ismther
embe%%e&{i%%etlkﬁ?s, %%%H(%?‘f 3‘rglaéﬁ%d corgl%sonent(s) aré cholesterol and EPC.
In other embodiments, the additional lipid componeni(s) are chalesterol
and H&EE o251 i?ﬁ‘ﬁﬁf‘t?&ﬁf&}"éﬁfﬂ%ﬁn@?fgl %rf%gl%% %eo%%logsp (%E%id
‘phRpsbifigd phesphstpidigpot HSPC or EPC. [02521 In particular
embodiments, there are one or more phospholipids. In certain

embodiRats, (e 90 0 ke AgsRhal g sl des & shsephatitipids I
ular e

choline. In"partic mbodiments, are included one %r OT8. 1 choline. In
cerpliospholirnie AUESEIUEERAPRABRIL I e R AR e AR
paBmpedimenisathe phosphalinidis arphesphatigibibilinadanditserol (or 2

composition additionally includg?s a cholesterol (or a.ch Ie%t gL hatidyl choline
choletivh deT iR Vr iR EmEB @ghetléfstr%eﬁﬁlg% %%H}dél’llcsho%e saa_ Y
mPhRsphatisyicholitdivbitly incudes ahnisienpbisateratedefaitjatigiEy. o
DMPC, DSPC or DRPC). In.certain.embod tigylehelingies a
rembodiments the sphaspha
Parlay eeétbb Bﬁlcl)%%ﬁsat%?ﬁ)c OShAa: parrgcl%lar e@n b%pdime%%s% the _
moiety of saturated fatty acid (e.g., DMPC, DSPC or DPPC). In certain embodiments the
phosphatidylcholine is not egg phosphatidylcholine. In particular embodiments, the

phosphatidyicholine is not HSPC.

[0253] In particular embodiments, there are two neutral lipids. Insome
embodiments, the two neutral lipids are cholesterol {ora cholesterol derivative) and a
phosphatidyl choline. In particular embodiments, the phosphatidyicholine 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 skiiled artisan, are commercially available from a number of supphers,

including, for example Avanti Potar Lipids, Inc. (Alabaster, AK), Northern Lipid Inc.
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phosphatidylcholine is not HSPC. [0253[ In particular embodiments, there
are two neutral lipids. In some embodiments, the two neutral lipids are
weholemtaned (or a cholesterol derivative) and a phosphatidylmehotinesciiosssso
particular embodiments, the phosphatidylcholine is a phosphatidylcholine
which includes a moiety of saturated fatty acid (e.g., DMPC, DSPC or
(Coppial .invidermirtbfbocimeéCRe phasptiatid)dshelinais hobie8 T hemical Co.,
Ltdghg&ghatidylcholine. [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
Fanti Polar Lipids, Inc. (Alabaster, AK), Northern Lipid Inc. 61 WO
2006/099169 PCT/US2006/008650 (Canada), Lipoid GmbH (Germany),
NOF Cil#sstationJapety)pNipmsmisneGhelmiediCio.s Htd-Glapan)aOrugs
corfR5EbA- Rk digs MR INSlder 0 e Ipidieanialning o ey,
compositions of the present invention, for éxampie, a comp%und ora

TR SR SR iR thesd Ay thdy s ampdmtioctisrage i dor
sui@saniplena ANEANEE! BIRRmsURAR!S R ANCARSIIANAD 0.8 iPPSP M  finia.

amount of drug to,he included in the lipid- containing compositions,

The
O TS P TR Hh PSP TH L LB ey $0dr idearTiBedraeain cefeberranddn
detgsyninedsiiliad :amﬁ@dmmmmerlw ﬁé{heﬂgﬁﬁﬁmiﬁgr@é?%mgfgdﬁ%@a% depending on
rug.selec the use inten or the composition
i e s e R A e
accqratiffiAt rartdisaainghatic dogesdribedndivtter he tein=[025 6} liscattain
furteBakegiments, the drug may be a nucleic acid, for example, nucleic acid
encoding for sequences with anticancer properties. For example, but not

limited tisense oligonuclegtides, ribozymes, etc. [0257] In some

emboo%gnﬁgi%\?s, th%gﬁﬁ%%n%]éﬁﬁgﬁ?ﬁgaﬁbﬁé@%%w%é%@ Aeigdfpgexample,
nucthyse Krroning Skilkinubeartdcmedicat pragtifioReseEamplaniut not
limi@éﬁi&%%%éeﬁ&%ﬁ% J%%%&gyc%iiggégerase Jinhibitors, vinca alkaloids,

alkylating agents (including pla murﬁncec%fﬁpcdunds), taxanes and others
known % Q% se qf skill in the art. [0258] In some embodiments, the
antican %r rug B g%%}gg%,@g@mmancer agent can be a cytotoxic drug,

including those known by skill in the art and medical practitioners. Exemplary anticancer

Dr

agents include topoisomerase I inhibitors, vinca alkaloids, alkylating agents (including

platinum compounds), taxanes and others known to those of skill in the art.

[0258] In some embodiments, the anticancer drug may be a topoisomerase [

inhibitor, for example, but not limited te, topotecan, irinotecan, etc.

{0259] The anticancer drug may also be a vinca alkaloid, for example,

vincnstine, vinblastine, vinleurosine, vinrodisine, vinoreibine, vindesine, etc.

{0260} Further, the anticancer drug may also be 2 platinum compound.
Nop-limiting examples of platinum compounds include biplatin, cisplatin, carboplatin,

ormaplatin, oxaliplatin, zeniplatin, enloplatin, lobaplatin, spiroplatin, etc.

f0261] 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 s also known
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inhibitor, for example, but not limited to, topotecan, irinotecan, etc. [0259]

The anticancer drug may also be a vinca alkaloid, for example,

vincristine, vinblastine, vinleurosine, vinrodisine, vinoreibine, vindesine,
Weu0¢@28@Y Further, the anticancer drug may also be a platiRGt&{t/S2006/008650

compound. Non-limiting examples of platinum compounds include

biplatin, cisplatin, carboplatin, ormaplatin, oxaliplatin, zeniplatin,

as theglRPIATEN ,dh@mmayaoﬁémﬁlgtﬂﬁnaiﬁ D264-Pualiplatimidatinum tik)-1,2-

cis-oxalatq c of frans-1-1 iaminocyclohexan u
csclo R HECHEN, LSRRGt ANy S g FFicD)
As menirestptedduy!thefolipwing foremddvshdhambelonc Oxediplatin is lopatin™.

' known 62 WO 2006/099169 PCT/U52006/008650 as the following:
diaminocyclohexane platinum, DACH-platinum, and cis-((IR, 2R)-1,2-

- cyclohexanediamine-N,N xaIato@-O,Q] platinum (CSH14N204Pt; MW
397.4 g/mol). As mentig reviotsly/ oxaliplatin is the active
pharmaceutical ingredie oxatly’T‘ ---dc U---NH, iC0 [02621
Oxaliplatin is useful as an umesagent-sifice it has a therapeutic
activity similar to that of cisplatin and relatively low nephrotoxicity and
emetogenicity (vomiting). Production processes for oxaliplatin is well

knowozgzthe a@&@}@mdﬁ’ié\ugefép% bhuPat MNes, 430891846 a therapeutic

5,338, 874 : 5,29 d 5,29 e dis osures of hICh
a“‘“&?élﬁ‘éﬁaét%?/‘i cﬂ?p Fgﬁﬁt&li &? aé‘ﬁ %%9) 6%3% (ﬁh‘”u‘é’f“*“ P ESe
{(vomitifgh ahe;ﬂlﬁ&epadacéﬁéecﬁgmmhpwm mo@hkxmgmﬁmﬁplath{e and P—A~9~

406828 IPIBLINPNA 3EJik ey %%’H"%’E?é%ﬁéz%% 3303 (the

herein mcorporated y re13 erence’ i itsentirety 631 In certain

disclasmboeliivaiels 2th & DXl et eokrbm thab vere b s (h b atiehm wder
descrlmsiﬁ@ﬁﬁe?%@&%mg%g%hg%@mpﬁ&ggﬁkg t§' Hf@!m n[%@ﬂdxah {atin-

Generally, the liposome composition of the present invention contalns
DN4 ﬁéﬁlfcébomftg%fb%ﬂlﬁ@e%@%(aﬁﬂaww I E I P SBRIEH Y dBiTRn e

in its 2B@-@ig. TF/mg lipid. For example, from about 10 to about 50pig
oxaliplatin/mg lipid and from 10 to about 150pig TF/mg lipid. [02651 In

ce rtai@l%g} bodi ﬁH%E%azH’&r&%’&l&%%&?ﬁﬁ: %Q(Q@ﬁtﬁpggxﬁgﬂfﬁﬂo}pemapsulated

within the liposome is about 1 mg/ml, for exampie about 0.8 mg/ml.

{0264] Generally, the liposome composition of the present invention
contains from about 1 {o about 50 ug oxaliplatin/mg lipid and from about 1 to about 130 ug
TF/mg lipid. For example, from about 10 to about 50ug oxaliplatin/mg lipid and from 10
to about 150pg TH/mg lipid.

[0265] In certain embodiments, the compositions contain from about 1 fo
about 45 pg oxaliplatin/mg lipid, from about 1 to about 40 ug oxaliplatin/mg lipid, from
about 1 to about 35 ug oxaliplatin/mg lipid, from about 1 to about 30 pg oxaliplatin/mg
lipid, from about 1 to about 25 pg oxaliplatin/mg Iipid, from about 1 to about 20 ug
oxaliplatin/mg lipid, from about 1 to about 15 ug oxalipiatin/mg lipid, from about 1 to
about 10 pg oxaliplanin/mg lipid, from about 1 to about 5 pg oxaliplatin/mg lipid, from
about 5 to about 50 pg oxaliplatin/mg lipid, from about 5 to about 45 pg oxaliplatin/mg
lipid, from about 5 to about 35 pg oxaliplatin/mg lipid, from about 5 to about 25 g
oxaliplatin/ig lipid, from about 5 to about 20 pg oxaliplatin/mg lipid, from about 5 to
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about 45 pig oxaliplatin/mg lipid, from about 1 to about 40 pig
oxaliplatin/mg lipid, from about 1 to about 35 pig oxaliplatin/mg lipid, from

about | to about 30 g oxaliplatinimg lipid, from about i to about 25 pi
W%ﬁ&%‘fﬁ?i‘rﬂ’mg lipid, from about 1 to about 20 pig oxaliplatin%%ﬁfﬂq%(%?ﬁse
about | to about 15 pig oxaliplatin/mg lipid, from about | to about 10 pig
b OX liplatin/mg_lipid, from about | to about 5 pig oxaliplatin/mg lipid, from
2 O&Bi 5 QXU B B BIPBkATBREPIHS lipish Srir0atmuon ipta bt 45 digbout
pg oxaliplatinmgigigidbbon ahewkB:a:abeut3s i iplat ipid, from
aboﬁPQ gt&.ap%w 25 igdo gli Ia%)n/mg n;%éﬁ%%)r%’ g%%?é%%ﬁ“%%ll i,
qxa#élaﬁn}%a pict %?%m’ %ﬁ)oo t'8 {8 SFARRAIDGRIIgDdeDout 15 g
oxapgwfmto@almcamlm;mggmig@a;;ggrglii?mﬂ%rgﬁd%%%%éqimd,
abo@bay! iplatin ipid, a | g oxaliplatinimg lipid, about 2'g
oxali p%%%r%l r%%?p%@%é@t%f Ijga%%g%i}aff‘r%f) rﬁ%ﬁﬁ%&nﬁ H&J%ngg oxaliplatinimg
lipid, aﬁ] tio g oxaliplatin/mg lipid, about 15 g oxaliplatin/mg lipid, about
2090 e%%? tin/ntg T BIrLBRRRBT Gt i SNpReamperi pidcoaboufdm gbout 1 to
aboutadip ledi Mg difiidd ofr bt B0 g OxadRIatY MIiNid D264 IR SEHAIN 1, apous
11519% einf;[s.d t@g com leoo%s contain from about I'to” about 145 g
/mg i id- trom about 1 to about 128 HETRIME st frem sttt 1fe 2ltswad0
He 15 mfnfdipiebdrortalbut: T touat im0 B9d] Fincalipid. fromyahos Jto
TE/ 1906 ipicLy f to bcl) t 70 g TF/mg lipid, from about
D o e Lo PR S0t oS T ot e
lipid, Pﬁ?‘éfﬁég@??@lfriﬁ%g e grbpidaliont 200t abouEhO YT EATE /mg
tpidiidnfasoahoub Ld@ aboyk 140 G THMG SR UAmARULIL R 30,
mg lipl

1 ld}? %Tg/ gpid, from about 10 to about 100 g T ipid, from about™s
Pr0te s OOI{JI%% t@ gﬁf‘)ﬁlﬁé %ﬂﬁfﬁlﬁﬁ 4B abamb L B0yt g fitlimg lipid,
ﬁomrd;ﬂIQHQQD BBdom atbgégtng/gT@m,gdaﬁmgaafggﬁ:T /EE{EFQ}AH?{% ﬁ?%‘g/% glipid,
a abo mg ipid, abou mg lipid, abou g

*"’%E/?}% :?Ezrfx%k%uﬁféBOé%%E’/%gPIL@?&I%&ﬁW%“?P ipRliRKo Do Grs
TE/e fingHiphavaboue T2 Tk gblipid, 0thos T #4006 kE AReutinish o el

i ‘dlé@o&tﬁ'i@'lz%&@i ) bodiments, from about 0.5 to about
0 g oxalip atin/rgréé%i%?g élr?c?%f%omrﬁ ggé‘@t%};mgb%?féso g TF/mg lipid. In

some diments, from about 5 to about 50 g oxaliplatin/mg lipid and
from ABBUL0 to A BRI TEOURGHI AHBAPoB hoam et S omeabionsdning

lipidgralisuns0 grokatiptatinisiyuipih ang K9 aDesthe 82:808M ents, from about 5 to
about 50 ug oxaliplatin/mg lipid and from about 10 to about 100 ug/mg. In certain
etnbodiments, from about 2 to about 50 ug oxaliplatin/meg lipid and from about o about
150 pg TF/mg lipid; from about 3 to about 50 ng oxaliplatin/mg lipid and from about 5 to
about 150 pg TF/mg lipid; from about 4 to about 50 g oxaliplatin/mg lipid and from about
5 to about-150 pug TF/mg lipid; from about 2 to about 40 g oxaliplatin/mg lipid and from
about 5 to about 150 ug TF/mg lipid; from about 3 to about 40 pg oxahplatin/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 o about 50 #g oxaliplatin/mg
Iipid and from about 10 to about 150 pg TF/mg lipid; from about 3 to about 50 J72:4
oxaliplatin/mg lipid and from about 10 to about 150 ug TF/mg lipid; from about 4 to about
30 pg oxaliplatin/mg lipid and from about 10 to about 150 pg Th/mg lipid; from about 5 to
about 50 ug oxaliplatin/mg lipid and from about 5 to about 100 ug TF/mg lipid: from about
5 to about 50 ug oxaliplatin/mg lipid and from about 5 to about 100 g TF/mg lipid; or
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150 g TF/mg lipid; from about 3 to about 50 g oxaliplatin/mg lipid and from
about 5 to about 150 g TF/mg lipid; from about 4 to about 50 g
oxaliplatin/mg lipid and from about 5 to about 150 g TF/mg lipid; from
WaRMH%§%bout 40 g oxalipiatin/mg lipid and from about 5%6beri ¥ G
TF/mg lipid; from about 3 to about 40 g oxaliplatin/mg lipid and from

about 5 to about 150 g TF/mg.lipid; from ahqut 4 to abqut 4. 0 uo TF/
from eReMplatita i Hpid ST %Wg%% O58 8“?3/%%3%&%%;1%0%% me
ﬁpid.about 2 to about 50 g oxaliplatinimg lipid and from about 10 to about 150

g TF/mg lipid; from about 3 to about 50 g oxaliplatin/mg lipid and from

abou about 150 g TEmg liRids faeuabemibddeieemtaBordn the
oxaliéfiazt%k%fmg %‘.c?eé%g‘ fro[%m about io to about 150 g TF/mg lipid; from
liposapeUbsrdatitoit &8 t okR#HM Mg lipid and from about 5 to about 100 g

TF/mg lipid; from about 5 to about 50 g oxaliplatin/mg lipid and from
abouthrppboullag g Ehngilipiitonediw b 2006/ 09giRdatin, the oxaliplatn
PCTIUS2006/008620 from a t 50.q 0xaliplstinimedipig
mayﬁﬁdi‘ﬁ%%"%fg"guatgg '] %F‘l&g%&#%‘?ﬁg‘g‘)"ﬁg%ﬁozes] In certain _ )
solusnbiadimenisutie Galiprititoenmoaliemstio 1 headipek SHBIST s
1y09f§1 +[- 0% ma/ml. [0269]4pCe5Rin SMBadimeniagwase Baetlsugis! percent.
& oxa’lip?a in, the oxaﬁ '

iplatin may be dissolved in a solution (e,9. o/ o0
For expueia gmmn@ﬁnrrﬁ%ﬂﬁé"é}% BoARMEHS. The? b G e‘s%gi“sf"u@ el
2946892321080 4MAHASEYSULLTR, IAGIESE, ANAMOSEY R ETNIOH- IGRCEHOH %,
dextrose, fructose, efc.) The conceptration of fhe sugarr &, SevRiato,
IR M ol S R
abo@: 894 285k ¥y @962 8%, In certain embodiments the solution includes a sugar

26690, 2%0:50, 29/0- 4,2 Y0r0 00, 8 U OV A B B & 2fbnPtend ¥ ik ez t0lBo
and&%/%99%3,“4%—g%ft%%[gé%t%-%é{%%oﬁ&t 206, abo&? 3%, about 4%, about
confsdh, adlitisneépmbontssinibdinedhasakeriods BreabBlrc %% certain

embodiments the solution includes a sugar and is aqueous. It is intended
that thegsebytion in whish exaligiatimis, dissolvedoamistopdntipnt 5%, about
additional components, including.those known to the skilled artisan [02id0lis
7%&%5%&%&%8&%&? %@%é‘? géﬁeéeeﬁ%rbaotrlﬁcl}r%ls about 5%, about 7%,
aboaboul 8%, aba0veImeoaibenttLeln dniotheseERbBHREIRS e Bggarcenanon
of dexg0se EJrnaHl%nozlcSahapPa%éﬁt ﬁ%%&qp QU5 0%, 1R.seme &Hﬁ%@ﬁﬁ@ﬁ@}%é@_&gm is
stgar'is dextrose'and the concentration of dextrose in Ihe,oghg@t&y n
dexsuletiondithaboutBYmtipnsyHer R dRerra g Rghttign 1s abott e

certain embodiments, the sugar is sucrose and the concentration of sucrose 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%.

10271} In some embodiments, the concentration of sugar in golution may be,
for example about 50 mg/ml to about 150 mg/mi, about 30 mg/ml to about 130 mg/mi,
about 50 mg/ml 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/mi 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/mi, 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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dextrose and the concentration of dextrose 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 9%. In certain

WM ENts, the sugar is sucrose and the concentration. TS <UEH¥ER6s0

the oxaliplatin solution is about 10%. [0271] In some embodiments, the

concentration gf sugar in sqlution be,. for example about 50 mg/ml to
R i R R R b e R
(e. ploondiRGierginly dibesic50dngymbtepdlaeit 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 1@873mg/mi, 2BALLERMAReRBAHE B0HNGML AP MYBinhate may
about 100 mg/ml, about 110 mg/m|, about 105 mg/ml, about 120 mg/ml,

b° oot 1o g /MM 0B PP So BB PR4Y RIS Btk Pythdfom about S to
abdngreaisnt§knaioutos thoseof 7akilllfithe adusuaeh gsyhubnakdimisedaaut 7 to

sal bgg rs, sugar alcohol, e .IBPetain 5 W0.2006/099169
aboﬁ%f'?ﬂ g@é?o%%gggt%ﬁw Ogai{n%wents’,% %msolﬁjtlohal?lo\lfv ?c %25(5 |%'I’§t1|R 1|Isl‘1{“£’
abadis bbbt cobtaihbSsodium phosphate (e.g., monobasic and/or dibasic

sodium phosphate). [0273] In certain embodiments, the concentration of

sodiumgrasphate BaayibDenaAtE:erie, AROHILD JHMJroh 8XamaRien I8 Mnclude
about 5 to abqut 12 mM, from about 5 to _about 10 mM, from about 5 to
s Q00 FRR o L RSB 13 M PRS0 o) 20BP% i,
mgfroml dbioufbetiol dbmigih? dpabout Smydlabaub Ao 2aboigt:hl) hiMe about 3
tl2 mM bout 15 mM, [0274] In certain embodiments, the sugar
m@%%%éﬁrﬁ%“fﬁt%ﬁé‘ﬂ]lygﬁ:%ﬁél& %gg(l)%a’t%%-o to about 1.5 mg/ml sodium
phosphate. For example, about 1.2 to about 1.5 mg/ml, 1.0 to about 1.7

mg/ml, [$233b abdttsomsmPelis st d e IWiLiPRoRapiE i 3 to about 7.5,

be BIGLNG, 0i5 d60abvat Benpogim losadivim, phaspiatentdl 75, libseraes, or about
6 Sembodiments, the solution pH will be about 6.5 to about 7.5, be about 6.7

“to about 7.5, be about 7 to about 7.5, about 7, about 7.5, about 6.8, or
about 6.5. [0276] In some embodiments, the drug is oxaliplatin, and is

contaif€d a soRERsAcoTBRRAIITN sty 85t Ihasehabmisodiinepmszited in a
solfidg &F BlipefinRadd isrconiained dnia SAUHANGH AR L% SHCHRggHN
coﬂatgix%)éaillilpa!aétci}?u‘ggg %%ggg&o?ﬂ}/s Lt?c?gs%ti"{]i an oxaliplatin concentration of about 1
mg/mi. In some embodiments, the drug is oxaliplatin, and is contained in a solution of
about 105 mg/ml sucrose. In some embodiments, the drug is oxaliplatin, and is contained
in a solution of about 105 mg/ml sucrose in an oxaliplatin concentration 1 liposome
solution of about 1 mg/ml. In certain of these embodiments, the solution further contains
sodium phosphate. In certain embodiments, oxaliplalin is in a concentration of about 0.8

+/- 10% mg/ml of liposome solution.

Labeled compounds

16277] 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 hersin, the

amount of labeled compound to be included in the lipid-containing compositions, and
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mg/ml. In some embodiments, the drug is oxaliplatin, and is contained in a
solution of about 105 mg/ml sucrose. In some embodiments, the drug is
oxaliplatin, and is contained in a solution of about 105 mg/ml sucrose in
W%ﬁ"ﬁ;ﬁ?ﬁ‘}lﬁ‘tin concentration in hposome solution of about Zfigh®|f{80860
certain of these embodiments, the solution further contains sodium
phosphate. In certain embodiments, oxaliplatin is in a concentration of
formuldontsQi8rest, a08sspadealistdiposorhe sellifotttrabe etboshyrbiimis 0 g 7in
view 6¥ W@%lﬂﬁ%&g Ui@&iim?d&%&@ ot?xetﬁréci%%?éél '&I‘?;@o“ﬂl{jfa]ﬁcted and

containing compositions of the present invention. Generally, the labeled
the useomipRsidINEy BRBPSHEBRTUSETRI FieRy IFRECBIT BAFvWd iagiaBstrecific to

both EOGBERMIESTR] AR W TABRIReROsaUMEAND 1SS SIS A ther herein.
described herein, the amount of labeled compound to be included in the

lipid- ining-com psit' nd 66 WQ 20 6é09 169 teri
e SRR o s ary aRe e mRolie: SiRas ek M ample, materials.

comprésaietilyadisieptanse detsy, S SIAISHGariSdm 17 TvieW: oF e sealhaghiarein
compPiaYided RAc densReNg op the daheled samaound;salgoted.and e use

intended for the composition or formulation, taking into account factors

mateR Y RS SRS b BIRF A AL BROSRBARG G0 S BidyAdsed,

additeadessibeshinsthaahereiin [R2R8) Fomimiplantiakeled compounds include,
for example, materials comprising radioisotopes (e.g,, 3 14C. 67Ga ll In

1251555301 13%%&.*&e?aéﬁ§&%h%?@l% igl;"i%r% %%%%%%HE MASHSS (Erll

fluorescein, fluorescein isothiocyanate, et comprising enzyme

labelgg pmperosierisacHiranivecstp sotamesie Felcdrranduapashastitiofrs . iver,
pancﬂ@é%?fﬁgsﬁ.@@ag!}%@??l tadhose.of skl imine Atk &9%@%9@8\@ Pehreast,
e C

apgre,ciate,d by the skilled artisan, the selection of the labeled compound
S0 AN ATRHHBHR T e d9h HRAIGRES KA ARIBERRE OGP BTE BRg AR e 1§ETEr,
ﬁposmmrﬁp@sqaf@sbaﬁ?im bcﬂﬁﬁbﬁt{@g@,- cmmmﬂp@éaﬁﬁg) Fﬂftnalégml"aamﬁmy
issue type (e.g., breast, etc.)).to be investigated. For exa .
e AT BN (L S B TRAOH e, L, dung s
coursipaSorsierecontdit hgasorgb sitionsvetcahiscoipgrdiingsl 85t ar egoarti catary

colorSaTULIRLIdentiying thepres d.defgrmining the severity (e.g.,

initially, during a course of tréatment, after treatment) of various cancers
(e.g., breast cancer, gastric cancer, colorectal cancer, colon cancer, etc.)

TarghtimaRuriarcounter.

102813 Unless otherwise noted, the terms “targeting factor” and “targsting

ligand” may be used interchangeably herein.

[0282] The lipid-containing compositions described herein are characterized
by incorporating an N-(w)-dicarboxylic acid-derivatized phosphatidyl ethanolamine
modified with a targeting factor (i.e., TH-NoPE) directed te 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 2 target cell. In certain embodiments, the targeting factors are
directed fo cell surface receptors on e particular target cell. The targeting factor is ofien a

profein or a peptide that can be attached to a lipid component of the lipid-containing

composition.
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Targeting Factors [02811 Unless otherwise noted, the teens "targeting
factor" and "targeting ligand” may be used interchangeably herein. [02821

The lipid-containing compositions described herein are char
weh el ;

0 . : ) o aﬁﬁ Zz%e?sfok) 650
3?5&%9 an N-(w)-dicarboxylic acid-derivatized phosphatidy
ethanolamine modified with a targeting factor (i.e., Tr-NmPE) directed to
a particular target cell. The term "targeting factor" refers to a moiety that

can bin?834 recéfrer Sfeatswmitadersstinpfichrasenteirdied surfabet dfatarpeted
rectpigebeat farcetaifeMaRRAIN RS the Jar &&E%ﬁ{ﬁﬁﬁ%ﬁ% aLe. direct (t:’i'(ljet(?rug or

cell, surface receptors on a particular target cell. argeting factor’is

e A BRBRifF S £ PR DA bR RERIREH T et coliipaviemtatvely, o
gretiter ipickeofatifgoSUNRRHAR 3&73%9&?%@%{%9&%%t cells {e.g., pathogenic or
disga%eyg%% 906/0083 0 [002831 M&) t effectively, targeting factors are

selecte ‘ucﬁl?ﬁgft t Oentai}b%li%%ereieeﬁ‘t BIaRkitR i presaiy g sRcetisor
antipen Bl tangetbdtioytieg detivery eitiherdiygentaleled £@mMPewNH d8bers on

Ha i e on healthy cells. Alternatively, a greater
At e A e S s pear A R

&l
esse
other gerie sstingideaendend|s) ednsparid ddinenthanistethies gs dwaatiby) herein
(indlalsa Psedarahly-dhe acsptRr o a0iig bj targeting, factor is
S 1eil%her By I%res tor pg?esent itn f%w nu%%g%? c')’%q-goa%t yc’c]é%ﬁsegggﬁ’tﬁgt)'
“Bind ane(&l%%ﬁ r&&‘?ﬁ@%ﬁ%ﬂﬂ%@ Hest Beseiedelisriue erpdycantiotheruence
S esorbad ety (i nsaneatatod e e o B 5
| in (including encapsulated drug) to the targeted cells (e.g.,
targ%gfﬁcgéo nléé%ﬁrgg}ecé%g?y%e <y %% efc?#\‘}&l%%% BriRS G peER by the
indygidual ferybase the ksringsitedyioe Sotheubtiiur traee s, of adverag-effects due
to the effect of encapsulated drug or labeled compound on non- targeted

(e.g., habhy) celisetharepyaalsad e aueing;e.adve s eHe S nitad 1

tr e%(gerie?qed b% t? ingividual to whom the composition, or formulation
ereot, is adnin gi%tﬁe VIS S BRI BIER) hAgsteE fastng dp Bemnbet, stc.),

fragamemovfimiteeimalteanibietids, delitoabidofalais, RaluEanis ACIg St eting
factEhAins, &%%,tgsa%%ﬁ%%%ﬁmannose, etc.), fragments of monoclonal

Dk AT ) 1Sat.. .
antibodies, asialog ycoprc?tzéln, etc., as well as other targeting factors
known tg the skilled artisan. [02851 In particular embodiments, the
targetilgl%z?éétor idhp BidtaiRy SFipegiments, the targeting factor is a protein or peptide

directed to a cell surface receptor (e.g., transierrin, folate, folic acid, asialoglycoprotein,

ete.).

[6286] In other embodiments, the targeting factor is directed to an antigen
(e.g., fragments of monoclonal antibodies { e.g., Fab, Fab', F(ab",, Fe, ete.)). It is not
intended that targeting factors include intact or whole monoclonal antibodies. The term
“whole antibody” or “intact antibody,” and co gnates 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, ete.

[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"),, Fe, etc).

0288} In a certain embodiments, the targeting factor is fransferrin,
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directed to a cell surface receptor (e.g., transferrin, folate, folic acid,
asialoglycoprotein, etc.). [02861 In other embodiments, the targeting
factor is directed to an antigen (e.g., fragments of monoclonal antibodies
WS RWBEab', F(ab')2, Fe, etc.)). Itis not intended that tafGEMRRFIAAEE
include intact or whole monoclonal antibodies. The term "whole antibody"
or "intact antibody," and c,o%nates thereof, as used herein generally refer.

to antit88lgG of IARMEHE GIObEIfR Kardypiént B srticionalsstasstryeht of
80,?60@5&@%|[§§9ffﬁ1@i@ed&ﬁ@ﬁl{mb '%wg @ﬁadu@ﬁ@trm@em%aacI@f@isﬁﬁiquypnes
. fore e, a fragment. obtaine sing protease digestion, such.a
Syt e Bt e
receirecteg¢ocailyangigendeig. usmof sifea gireiat ofr armono clomsdrad thidoyo rmal
. : , - ) ; )
s AR R O e Do K ST o B AT
SXPOES UPTHEASTRan(PTy i ariptnruint ipkg bivesipnwitkheaSinofebury Weighmester
ABGH00Whigh i synthesized in e 9@5957'}.1% andfaund inihe: Blead cancer

~ Transferrin supplies iron (Fe) to the cells thrq}ég Tf receptors on the
s g rh e B I RRRIOT ISR Aiviarat 6pftsr I &G etatR) it pres SdiIns29-34:
LIdyaviiSINesdIT AlaRge AT M K. OTIRAM &6 WL RMIRLHISSMES the transferrin
rec{ee S‘;f?;!; zusm(glfvztgeerg}é%??g?g{#}%%%%%%ﬁ%gg g%{é%”;iﬂegp 6%%%5]5151‘8’%}6 ggyegfrt}ml.

over- express frans m a ceei ratio
(1 BHINHEINMARLIE 2@ tHebpeha kB ASUEsm Ak HikiDediatsitatiorcoMRe
p i i ° YR jal rker for .
e e R i
Hogghévermpiomder Mrrsel BES BEHbhstaion bf Bindingsdhsrthireapeutic agents

to trangterinJeeepiarinnuman senicalcpitheliny iapaletallyigeli.aall
marker. " J Clin Pathol. g1984) 37(2);131-5; and Habeshaw JA, Lister TA,
méﬁ%ﬁgfaacﬂ&re}fﬁ%wﬁém@w‘:gﬁﬁsr? BRGAFURTN A peiapmie Likely route of

upekpreSsianiwiih hirielagical diassmdheuiaamepresifeddotighimically in Figs. 2

Y TPAOME, LAncel, (1963),1 (0323 498-50% Binding of the therapeutie
agéen S™6 transtarnin Wil theréiore enhance t epup gke* orthe d’rug Into

desariver] dnl B tisronghetié StrEas oA, bE6dStb rrititilé heotdbeing dmitatida

re@@ﬁ@ﬂ?@eﬂﬁ&?ﬂon’ the likely route of uptake of transferrin liposomes as
described herein’is represented schematically in Figs. 2 and 3.

Transferrin is co cially ayvailable, or can be produced recompinantly .
as {5%6? %{e noy beyng ound by theory, lecis eﬁeved &at tge congggahon
of transferrin (T1) to the NoPE occurs by the reaction of a primary amine with the NoPE

which results in the formation of 2 carboxylic acid amide bond between the lipid anchor

and the protein.

[6291] In certain embodiments, the moiar ratio of Tfto total lipid present in
the targeted liposome product is approximately 0.00014:1 mol/mol (T total lipid) (0.015,
wt/wt). In other embodiments, the molar ratio of Tf: total lipid is from about 0.616 to about
0.629:about 126 about 158 mM/mM.

Lipid-Containing Compositions

102821 The lipid-containing compositions described herein include targeted
liposomes incorporating derivatized lipids, additional lipids and encapsulated drug or

jabeled compound, as well as the intermediates used to prepare the targeted liposomes,
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described in, for example, U.S. Pat. No. 5,026,651, which is hereby

incorporated by reference in its entirety. [0290] While not being bound by

theory, it is believed that the conjugation of transferrin (Tf) to the NcoPE
W 2HE*Bisthe reaction of a primary amine with the NorPE \IRiERN Pip8865¢

the formation of a carboxylic acid amide bond between the lipid anchor
imﬁ\}ﬂd thle dp{{otein. 029 ]ﬂn certain embodiments, the molar ratig of Tf to

OtAHipR PP SEHE T fh e g R Tted SO ERBRRIECTE B SoRmRg Ty etn. where
the(iP0oatdinnd neokfdditota (ipihdad thgeret W) odonathietre boiments,

mal 0. 0f T ipid Is fr bout.0.016 to about, 0.029:about .

e A S L B R Ry AP bmies
to, ppliic8odeammyrebnipeditsherniriiiser prsitionelude iznydtdibdiposembsh
incggefaerﬁwgb%ax%%itm%,&QgB{O@@Lﬂ&ﬁ'%ﬁ%ﬁ@%QQ_S,%Iﬁ&rg&glﬂésy

eled compound, as well as the intermediates used to prepare the

targeted liposomes, 69 WO 20061099169 PCT/US20061008650 including

lipid mig{gre an ?p%sse%eel-eé%n SRR ¢ ?f% s}?ﬁ%‘f\g?é’glaés%? RSN,
thmhér@fmdﬁpmmmh@&p@hmhiﬁmgﬁymmmwhbﬁ pobeihesylated
poidifeliagR bR derivalaad phosabatdhelhanolamine and DYEIORN G hance

polymers, such as, but not limited to, polyethylene g yco?.n'lahe
the|piguEspTsirHg ¢ Affba rrsamoline kiR fipd Sovhdsimifoleripnoppisestd <
hydkbpilut deipekibelisde Adrich A lansied comPRUREL(SHes eRKN as hydrophilic

liposomes). [0293] As used herein, the teen "hydrophilic polymer" and

POIBIRRIEY TR YR TEr: TOPPRITrs St Rt paRath RenRagiebr @oEaynent of

theaipdather polyaioxyaige paluners) thaidrausephinihe lipeseme field to
shield liposomes. in ap a t to enhance . the circulatory half-life of th

o B e Y e 2o H O fremery

hy@opmispassetiastidarnderaleritiovitd thepippsomiesasolyelbiatictic acid,
bycraniilic; POVRSES A AIG IR ' A

pog) g{rparticullar% cohpélngé}g% of the’ﬁ%ﬁnﬁxﬁ?{g}ﬁgg&%&éﬁé@l | é‘%ig%%% .em'
Such hé%rﬁﬁhilic o%%gs are also alternatively referred to in the field as
"water- e pg'fl D Rt R Bk e HRp T < Pyt ot O Bt oot refer

to imztuetss, diliadeanplinitechiojepaipanibaiaghalzpolytdssia aditture does not

inc BNl Al Y RS8R RS Y TS RO ke of
polyaxozlines, étc.

water and a water-miscible solvent (e.g., sugar (e.g., trehalose, sucrose, Jactose, mannose,

dextrose, fructose, efc.), sugar alcohol (e.g., sorbitol, maltito], lactitol, glvcerol, mannitol,

etc), alcohol {e.g., ethanol, -butanol, etc.), etc.)) or organic solvent.

[6295] The term “liposome-containing composition,” and cognates thereof,
refers to mixtures of lipids and, optionally, drug(s) or labeled compound(s), in which
aqueous solution {e.g., water, buffer (e.g., acetate buffer, 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 agueous
solution may also include additional components such as one or mors sugars {e.g.,
trehalose, maltose, sucrose, lactose, mannose, dextrose, fructose, etc.) , sugar alechol (e.g.,
sorbitol, maltitol, lactitol, manmitol, glycerol, etc.), alcohel (e.g., ethanol, t-butanol, etc.},
etc. And the aqueous solution may also include organic solvent {(e.g., esters (e.g., ethyl
acetate, butyl acetaie, etc.), aliphatic hydrocarbons {e.g., hexane, heptane, etc ), aromatic
hydrocarbons (e.g., toluene, xylene, etc.), halogenated hydrocarbons (e.g., chioroform,
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[0294] As used herein, the term "lipid mixture,"” and cognates thereof, refer

to mixtures of lipid components as described herein, where the lipid

mixture does not incorporate solution, for example, aqueous solution
wWoeeps/09atet, buffer or a mixture of water and a water-misciBleTEbhgei 008650

(e.g., sugar (e.g., trehalose, sucrose, lactose, mannose, dextrose,

_fructose, etc.), sugar alcohol (e.g., sorbitol, maltitol, lactitol, glycerol,

dichiermitghareto)ichlioehohfecgerehanels tutanak it taRIC gl PLRRIGsopropy:
ethéf?'&%!}t-c[)()é%%ﬂyﬁpo% 1€ rggls"ygosom -containing composition,” and cognates

thereof, fefers’to mixtures ot i o&ﬁ%ﬁ%l%ﬁ@%§@r Fiobf gnixtures
thc&ﬂ%p&hﬁd@,Sqmwhﬁil@fbﬁiamg@musysﬁhiﬁiowﬂe.@mmtgra@mﬁgra(@gg_h@%%us

shuffesrp ;ggpmlt& itr ffer, borate buffer, tarfrate buffer, etc.
o é’nixturge of WateF ﬁ%g%%ﬁé%fqﬁéggme%&%%%@ agé}ésﬁli %9581‘8&’@3)100'
10,@@ FHRIATC 2 T952B NeBeifion b 90- i grshkings et ) iFhe fageepiisy
lipsolutiansuayalsorinsvaaddiionel SORRASAT,SUSh, 45 one or more
sugars (e.g., trehalose, maltose, sucrose, lactose, manﬁose, dextrose,
fructos. ),S r alcohal (e.q., sorpitol, maltitol, lactitol, mannitol,
glyceroﬁl?zgtkg.), algigr(?(e)‘iég}ge E%éﬁ%%ﬁf%—ﬁ?ﬁglﬁé‘f BR5 e cARpagisons do not

MCRAEELS SoNirpelyatse iFchadicokganinsdirents (@191 R6essHtby
congibytiaietaten Bptylacstatesgte.), aliphatic hydrocarbons (e.g., hexane,

heptane, etc.), aromatic hydrocarbons (e.g., toluene, xylene, etc.),
0., chloroform, 70 W(r) 2006/099169 .

halo hydrocarbons (e,
PCT?S@%%&/())/O&W% %ﬁi’g’%ﬁ%‘%ﬁaﬁ& BierRAbath AR wis i reteylide at
leas(etwp, Ao om,liji'elihad etber ﬂ%ﬁ’@@éﬁl\ﬁgﬁégafg%%)% &)Y ?Ji-%m}%iicarboxyﬁc
- ed... exane, etc.), DI VISO, etc.) or mixtures
S R HSERR e MY GEABP N Eomairstioed n
EreBripgHbyeRous! wisteiretof ipidereaigieaus sohutionyanddippsemesiyi
ethhAUAGHRA iStti q&pj,ﬂ[ 00- 10,000 nm and an diameter
of 500-2,_%%%%3 ,Er%g}ﬁact]ériz%ﬁg%%l} %)%crg% %%%fﬁ)%%i ﬁwoe'n;(gﬁ?é’ﬁﬁ y an
AU PSS S HGH S SEHOoRIma i b etei Exanigiaie (098 6bhpoentaino form 2
lipoesnieocimeintsg mﬂaﬁt@ntﬁiwﬁpﬁ%ﬁ%ﬁ%g o8 ?1‘51? GOIROLALE . ot
imil& QQ%‘}@”&Q% mers. In particular embodiments, the lipid-containing
compostions do not THESHIGr kR EE it oubedinssindhertibiddinients niag be
trezipidenfietictéifipidrmaistuneining iderakifpasitwedifigrentnemial lipids or
one or more phospholipids, and an N-(o )-dicarboxylic acid-derivatized

phospasidy! ethanclaming,whereln fe;lipid components are described in

least two different neutral lipids or one or more phospholipids, an N-(o)-dicarboxylic acid-

derivatized phosphatidyl ethanolamine and a drug or labeled compound, wherein the lipid
components and drug/labeled compound are described in greater detail herein and wherein
the mixture is free of non-derivatized 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 Jabeled compound is added as an aqueous solution of drug/iabeled
compound. In certain embodiments, the liposome-containing composition can be {reated
(e.g., by one or more of extrusion, size exclusion chromatography, etc. or methods known

in the art) to form a liposome.

16299 In some embodiments, the lipid mixtures include one or more

phospholipids or at least two different neutral lipids, an N-(@)-dicarboxylic acid-
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greater detail herein and wherein the mixture is free of non-derivatized
phosphatidyl ethanolamine and hydrophilic polymers, such as
olyethylene glycol. Optionally, an aqueous solution as herein described
WA Mked with the lipid components to form a liposom&SCahtamifitysese
composition. In certain embodiments, the lipid mixture does not include a
drug or labeled compound. In particular embodiments, the lipid-mixture
derivanizyd paotpbateditotfermianlipo sodnescoritainidg compdsitidn (o) atifsosoiyie
. . formulation. 10298 me embadiments, the intermediate lipid.mi
s e O Eelal, L S,
greaterridiic)jrdicarsoykeeacilc dorivatireftgsidsphratayy dtnsthplasimidrid a
ethanfIHGIRY 1ABS m&%ﬁny@,%ﬁ] &Eﬁd!%@h%ﬁw%&ltsﬂ%%mms may

drugééabele compound are described'in greater detail herein and wherein

also by auhstanidlisiree brarmilHerlatired st nhRiprEm artianrreEpepiton
prodddy dEQRNIHCG RAlBeI S SYER @8 RRMeYISNe glyerlnORTieNallYa:20.30deeKs

. solution as herein described may be mixed with the lipid components to
derivgized RhsBaHT. CPRBMAT o Bo SHIBRIRFRITR NS 25wt drug
acylagidlaheleshgmpaued is aited Ay ah aguesussolition:elcikgitabeled may

compound. In.certain embodiments, the liposome-containing composition
be moe R s Rl R B Ao PR B SRS B B6 SRR
chromatography, etc. or methods known in the art) to form a liposome.

[029483#f EomdefBrdimbeinass e BipnrdintadRida B rast ighde one or

moreRIOSRRANRIAS PhatIsast Muordiier aBt RAUIREURIAS.28)-dicarboxyiic acid-

_ N-(CA)-dicarboxylic acid 71 WO 2006/099169 PCT/US20061008650 .
derivgReRiatiRsaisHEEbHhABY BRI MiFREHINE JestRscnrdifR Bstep-gicgrpoxylic
s Do s ai o s RsivalEe bR Ralidyl e LoanOIRAn g wbRiRind in

the lipid components are described jn _greater detail herelna%\d wh,erefln

> 1P >
greatgn et RIS TS FES BTN R IETTE & SHs o Fref o IRrRmRa s
etharhysrophitia polyopetsc suchnaspelybthyleneglyeele Fhedanitsesmays also
be substantially free of -NHS, starting material roduct and/or_ ...

slso B e e AT P R SR Rleeoion,
prodaft amsdifea) ditashodits acithe deciatizaly \pdsospifatidyHethdinatamipes acid-

. (e.q., carbodiimmides (e.q.. DCC. ED 1c.). .acylated pounds,
e B e o S A B 8 05 e
acyiamdmm@mewﬁqs@mht@mimﬂya_memﬁghmxpé@ﬂ@ipﬁd may
be miSPRALRPR CHROIMENS R INpIRadIae Rt I dEes ik 08 Qg
- r
emb(?diments, the lipid mixture does not include a drug or labeled compound. The lipid
mixture may be treated to form a liposome-cosptaining compostiion or a iposome

formulation.

[0301}] In some embodiments, the intermediate lipid mixtures include one or
more phospholipids or at least two different neutral lipids, an N-{@}-dicarboxylic acigd-
derivatized phosphatidyl ethanclamine and a succinimidyl ester of an N-(o)-dicarboxyiic
acid-derivatized phosphatidy! ethanolamine and a drug or labeled compound, wherein the
lipid and drug/labeled compound components ave 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 substantialiy
free of non-NHS starting material, byproduct and/or decomposition product associated with
synthesis of the sucecinimidyl ester of an N-(w)-dicarboxylic acid-derivatized phosphatidy!
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more phospholipids or at least two different neutral lipids, an
N-(ca)-dicarboxylic acid- derivatized phosphatidyl ethanolamine and a
targeting factor-modified N-(co)-dicarboxylic acid-derivatized phos hatidgll
W AAFe18#fine, wherein the lipid components are described ﬁ?%?@%‘?%@“s 0
detail herein and wherein the mixture is free of non-derivatized
phosphatidyl ethanglanrine and hydrophilic polymers, such as

CRIAERRASRHE HEALTRE iR FEs Hial: BRE beicslssHmsayfeempounds,
etc DOk HaRNgBeake dah POtk RRHLCH HSCAIP IS HIRRLORIBUSE Tipid

associated with synthesis of the succinimidyl ester of an N-(o

O RS S LR iR R B A BHE SRR Fhanolamine (e.g.,

carbodiimmides (e.g., DCC, EDC, etc.), acylated urea compounds, etc.).
OptionHIREZn aqiicsuisctotedinsiiertin desonsbaaniayd-bennixed: with

cortPRiRid compang ﬂ}a%§9&ermﬁalm§%@a?%&%%ﬂgsgﬂsfﬂ%?@gﬁ{& |B.30ME

embodiments, the lipid mixture does not include a drug or labeled

diffegrmigesina! pidsprInttstearray s audtdertertisied phosphatidyl ethanolamine
andi9@é&%ﬁfﬁ@ﬁ@é%ﬁ%ﬁ%?&j1@&%0%#?@§8@3e@£ﬂ%§%3ﬂ§9& In

some embodiments, the intermediate lipid mixtures include one or” more
ethonalam s d S PR ERAIER S usevbeeiethe dinigiasd drsic@npensatb exy lic
() leh byl 2tk dervatree, phosnetey] S sine g azAer
-(c))-dicarboxylic_acid-derjvatjized phosphatidyl ethanolarnine and a
S T e R A A
lipeompomentisarbecebsribeelin Hee aferodat@ichereimanchiwherBipihict and/or
ition is, free of non -derivatized phasphatidyl ethanolaming an
o e e S e Y
dichbaulbstasitiadly fréeedimiosphiiSystantingl anaterial gh yprbadiahanderg., DCC,
iti iated,wj nthesis.of th inimidyl ester
) o e R G TP G e
nol2pgBAsIT B PEFPeisDorsronses( tintbminine (eay. bertdlirfites

lipdSofhe-Biatinkd Cotifodi RGY IRIR A UeR,CIMRRIAGS, . etc.). Optionally, an
aqueous solution as herein described may be mixed with the lipid

cmbodtabel. e RS S T SoR AL LA SOLONE PR GAE e
Phdipbsbpids contasai grend iberemo reyphu $iplvid) pid Mok tdeasb dwai diffgrent
Ll R e T R
acigeielideiredtpianiatdphettidyblamine and an encapsuiated drug or labeled
compound, wherein the lipid, targeting factor and drug/iabeled compound components are
described in greater detail herein and wherein the liposome is free of non-derivatized
phosphatidyl ethanclamine and hydrophilic polymers, such as polyethylene glycol. In
some embodiments of the lipid mixtures, the liposomes are substantially free of non-NHS
starting material, byproduct or decomposition products associated with synthesis of the
succinimidyl ester of an N-(@)-dicarboxylic acid-derivatized phosphatidy! 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 agueous solution). Optionally, an aqueous solution as
herein described may be mixed with the lipid components to form a liposome-containing

composition.
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ethanolamine and an encapsulated drug, wherein the lipid and drug
components are described in greater detail herein and wherein the
liposome is free of non-derivatized phosphatidyl ethanolamine and

w f&?%ﬁ?ﬂé%olymers, such as polyethylene glycol. The |ipo§8W§2Pﬂg§}08650
also be substantially free of non-NHS starting material, byproduct and/or
decomposition product associated with synthesis of the succinimidyl ester

of anlRBdd)- dibarsBmyiershabivenirathesatspirnastingiiafpgeones
conmﬁﬁi9§'&?égpmgﬁ§s Belipfd e iR (GG di RGUARL HES R GRENROYNLS)-

etc.). In some embodiments, the lipid mixture does not include a drug.gr
1

dicarpapaficiresnisBrEcE RENRRATI GraeRm e Trastedgs Fimgrigotor modified N-

()-HBABIMALANRRING AN PASHIAn L AIRARIIE IR IR AR[30 dRing or
certain embodiments, the lipid mixtures include one or more

tabeledh pamReRpte & o s istinito BTaeiaa ot 219 fIde, CeRelcb TR BYXylic
com;@@j@htd@é@ééﬁﬂeah@gﬂ&hﬂé&dﬂt@tﬁ@&ﬂ&lﬁmimﬁvmtgr&gmh&ngulﬁa@ﬁwmééf&mom
. N-(a))-dicarboxylic .acid-derivati osphatidyl ethanolamine and an
e AR AN OF EICE SRR AT Bty e
glycdhclosamnd anbgdabelad Cdm popeddcompanentthalecdeses bedsirbsfra&mly
’ h N ) : 1 dorvalized s
fee G e e R AN i wit
syathpslyefipremsghoollyirestomise ibisuiientsootitreatipidienixatires, thesphatidyl
ethal RSRIGS Ar e SHDRIBRHA free giRenadS. at ,@5&9%&@&@'@&%&9&%

or decomposition products associated with synthesis of the succinimidy
e‘tcr)-eﬁ@r"@'f%niﬂ\rﬁfemﬁ)_%éa%@ﬁyﬁt Heisuaeirvaiid drosatid eticanerxitine
acid«@%ﬁvaﬁ%@%ﬂ&&?ﬁ%@@ﬁ EBaGnoRne %ng@ms ARYIPIRC:HSA SQDRRLALS,
etc.). In particular embodiments, the lipid mixture is If.a\\gl_lrgosome-contalnlng
Pfep@eﬂ%b%i%w%ésat?%m%é% BRI Hp St M R et S Hn NHS-
NG-BQQEEH@.§,@¢£%Q@tmI{M,m@W§@ wilierhias dhbeein desexibes
..m e mi ith ipi panents to form a liposome-containi
vield SRR G Soue PBORg Bt EUNENS oBE B AR herts
wheeelteifNerhhodlimeintar thertad gate chiposomestitel lidesbpesdméposome or
. containing one or more phospholipids or at least two. different neutral.
o I L B d st O Rt o areher
TF-NmBEitargeking <a etdrusweidif ecuiNe fodrdicaaib Oxytodaitadenivedinechts, the
hosphatidyl ethan i nd a rug or_labele
e R T B R A, S i B e, e
targegofippogntes are substantially free of DCC.

[6305] Additionally, each of the liposome-containing compositions as
described herein can be treated to produce liposomes. The production of liposomes 1s 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 lposome-containing compositions
mciude, 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 particuiar

embodiments, the liposome-containing compositions, liposomes {including blank
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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 some embodiments

WORME Y ated liposomes, the liposomes are substantially ffe&/gf2006/068650
non-NHS starting material, byproduct or decomposition products
associated with synthesis of the succinimidyl ester of an

liposhirked eticaripawy lipacithaerivsiiz éshphbsphatidihrethanttahime@agons and,
.carhodiimmides (e.q..DCC tc.), acylat 3L ounds . eleda

s S B, B B R A0 RO S

hereill-((0)-dicarboxylic acid-derivatized phosphatidyl ethanolamine may be
present in the initial stages in the preparation of the targeted liposomes
(e.9., (bHdEr NG-Phestdfr0 s tbstontiB  DRP EseitSo Need SR et dott are
example, prior to hydrolysis of the succinimidyl ester which may. vield, for
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used as starting material. In particular embodiments, the targeted

liposd#iéS bre sTRSSEARAIS RS BITSCE AR ERSEIPRT HGRRIREY contain less
thanQEYROJIMENts:s then targeted Jipesemes asewulistaatialydfeenfDCEss than

03051 Additionally, gach of the liposome-contajning co itions.
SRR SRR R S
partitpis o taes gkt dnovprodnth exalt @mop exdiditopraiycan dseetrscuifptighbepts

according.to.the meth Serl i, & ; ibed for
o g A e I L v s ea
ethaPobduetionthesthadipid cliptebnisdiesiipcserréleshtaifingEaPRpESHO A
contigHAdehUL ANl iMILdHR, SXUHSION 1SQNCAlIRL eI Se:PhAS bout 3%,

vesicle, freeze-thaw, size exclusion chromatography, ultrafiltration, etc.

less St BBAHBRYALIBSTHBREGIOTHE HgBEd MMEFUTAG frof T of starting material,

bypfRRSOmME-CaRlAIING GOPIPasians hekwirvdasshited maythinaemoratédusgr of

or labeled compound or.may be free of drug or labeled compound (e.g.,
an NM&&%M%&@P@?&H&%%B‘?@E%&&@&%%% omes"). In

particular embodiments, the liposome-containing compositions,
liposofass(inclubtingrhieaikbadind20b6 0SFI8D RCTINS 200878086 s0res

confBARTERAALIAARISAIROROMER ARSI BLIRIBH: @S ARRRRSRY ol
formulations and,” additionally, may be used in the methods of treatment
cholssigiabfryivstiviscrorikite téserpreyic acid-dertvatized phosphatidyl ethanolamine, a
targeting factor-rnodified N-(a)-dicarboxylic acid-derivatized phosphatidyl ethanolamine
and an encapsulated drug or labeled compound, wherein the lipid, targeting factor and drug
components ars described in greater detail herein and wherein the liposome is free of non-
derivatized phosphatidy} 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, &
transferrin-modified N-{w)-dicarboxylic acid-derivatized phosphatidy! ethanclamine and
encapsulated drug or labeled compound, wherein the lipid components and drug or labeled
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herein. [03061 The term "substantially free" refers to levels of materials

that are undetectable or minimally detectable by routine analytical

methods used in the field. For example, HPLC (see e.g., European
Wt 6hoeia 5} Ed.), TLC, gas chromatography, etc., &5 WEH25¢ &

analytical methods known to the skilled artisan. [03071 For example, the

lipid-containing compositions may contain less than about 0.1%, less than
ORI teRetharertssudsil bssthandibbet-2Ythiass taan. 8BRL 3%,
derless:Huam L4%0:1855, r.Jess than about 6% by weight
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lipid content. In particular embodiments, the compositions will contain

less th out 09 than about 7%, less than about 5%, less than
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pho!:@ﬁﬁk% 1%%{5&%%?@ \Lvhereé%he lipid, targeting factor and drug
components are de&¢] b @%’é‘é@”ﬁé@ fherein and wherein the
liposome is free of non- derivatized phosphatidyl ethanolamine and

;g;;;i?ﬁﬁélpolyéﬁwﬁf@m B@gq@mmmﬁwigmomﬁmaﬁ%fmﬁ (ncluding
targ 50eRESaiNe RO choli eutr atidyl_choline.
MT%QISOQ% In Pagicular_ embBodimgﬁfs%%%g%ﬁé%e@[%?ﬁ%ﬁcﬁ%ﬁﬁ Rfgherein may
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deﬁ@aq{g-gerévqft)gzezd aggésgsh%tldyl_ ethanolamine, a transf'errln-mo‘ ifie

N-(e : JicArboiyTEsei fer e pip dphilsdy ethdivetaminicamib-derivatized
phospheaisiditen druigardabeles campoued.whersin LRIt COMPANSI .o
artis@nd drug or labeled 75 WO 2006/099169 PCT/L7S2006/008650

16312] In some embodiments, the Iipid-containing compositions {including
targeted lposomes and biank liposomes), and formulations thereof, described herein do not
nclude 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 fipids. 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 hipid-containing compositions, the
composiiion comprises a drug. In other esbodiments, the lipid-containing compositions

comprise a labeled compound.
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compound 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
wpmesibsdy| choline is a neutral phosphatidyl choline. [03ROFHSBe{HE0ET0
embodiments, the targeted liposomes include liposomes containing a
phosphatidyl choline (e.g, neutral, anionic or cationic), cholesterol or a

cholest&dfferivirive &R FPCGITeREL B Kb RS R R PR SR aLEg |
drugihanalanaineg te Eansierdmmadified Ma%ﬁe@iﬁ@(bgm&tﬁ&icﬁ@%@i@ﬁ&ts
. 18@8 Mgtﬁiyl_gﬁg%%olamme End encapsulated ox_ahplatm,w erein t_he IJpld
e B Bl G LA AR FrRLFPH Vi SR AR ()
dicdg]ﬁzs9nﬁ?¢$dﬁ@iﬁ@it&@aﬂ%aw&z%d é%h@?&ﬁﬁﬂfl&' %&?@Q@%@%{ -| ARhified N-(o)-
. rophilic mers, such as ethylene glycol. In particular =
ke S e e s A
N‘(@%liig{mm‘faiﬂ@ﬂlﬂ@_ ad imaﬁﬁgﬁg.ﬂ'm%@ﬂil_ HANMAGHE ’cﬂﬁd gﬁ&@ﬁlﬁﬁ_&mf&n&n
.. (including ,targeted lipgsomes and hlank liposomes), and formulations
ik ELTOER MO 1y P B TG BOEEEBY oY 2
carmenatizidgphidsphatidylglycerol, sphingosine, ceramide, a cholesterol
derivative or the like with a dicarboxylic acid. These dicarboxylic acid-

derivat ay - cribed heteinforthe. . .o o oo
R e
phogephasidith gthoprepuratiod wettodSaatownadifd dkiltsadiantisan1{03dad In

de%%@ﬁﬂ%@ﬁi@@ﬁ%%tﬂ%ﬁo@%ﬁ%%&%%%ggw%gfjgpluding targeted

liposomes and blank liposomes), a ations thereof, described

herein t include anionic lipids (e.g., phosphatidylserines .

phospl&%#il i nsitcgégg?f‘)'f%rs?fﬂg?%%ﬁ%e JIRICOPBPRRtIR R fRidPid-g.,
congyunimg osime sROTYHRs DTV AL DGt QIG-EOPH apETticadi fied NG-DOPE.

' mpositions are fre ianic lipids. t

B e B S N e o i St = TP
mo@EHHbNMEMEE tHa soirpibaitors direchise bé diptid nianueaniori ORI,
chol€33:3} IvsomEpembadimanis dbeNipigheertaining COMPESIONS S 1 the

. .composition corg?%rises a drug. In other embodiments, the lipid-containing
Upig SpBRS E StnpHs e e RaartNerRISS i @nd § Tvep S8 ISH DS E. In
certhio dHU2OOGKNIBHR0LS, the targeting factor (TF) is transferrin and the drug is

oxaliplatin.

[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. Iu still other
embodiments, the lipid components are DPPC, cholesterol, NG-DSPE, and TF-modifisd
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 TE-modified NG-DOPE. n still other
embodiments, the lipid components are HSPC, cholesterol, NG-DSPE, and TE-modified
NG-DSPE. In certain other embodiments, the lipid components are EPC, cholesterol, NG-
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[03141 In certain embodiments of the lipid-containing compositions, the
drug is oxaliplatin, the targeting factor (TF) is transferrin (Tf) and the lipid
Wé%%%@ﬁ%s include: DMPC or DSPC, and, cholesterol or %'%B
S

3l

sterol
erivative, and an N-(c))- dicarboxylic acid-derivatized phosp atl(%/ Goioacso
ethanolamine, and a transferrin-modified N-(w)- dicarboxylic
acid-derivatized phosphatidyl ethanolamine, wherein the
DSEEnte irmnsifird N N-RTY Fli darsoslio atidsdertaiinerpd) asphagietifly factor
(qutfgamlgggjﬁpaﬁgmrjﬁgé a mﬂﬁmﬂ linked to an N-(0))-dicarboxylic
acid-derivatized phosphatidyl ethanolamine by a carboxylic acid amide
gécynd. [?;15_1 In some embodiments, the N-(co)-dicarboxylic
TSGR BRBERMAdy| ethanolamine and targeting factor-modified
N-(co)-dicarboxylic acid- derivatized phosphatidyl ethanolamine are
NG-DABEDr NGBSPEly[034 80l partieular ambedimesisRGIDIOPE will be
be lipi taining.,compositions are DMPC, .cholesterol,
oA (B b e Shesod bl cogiepia
AddiioeheRrsren Holesiamn MGIDORESaNG T FRodified between

abobi®-DRREX b shlhather.embodimenis.dhedipi - re. DMPC,
hé)lest%rola NG-DSPE, and?‘iglc:g-modifigd&?\ldégé&ég@%glchggrt%ﬁ%g%%se?me
o mbodimantd HHE Sima e GHip 6h St ArE B oPEI s HSRORE, Wl D epE) 3.4: 1.

embodim
In cgrdiT Fumoilifiet N\ GDSRE: inoterain ob thesersnodiNerisi e opn may be

bolgrgeti t.(TE) is transferrin and the drug is oxaliplatin. [0317] In
o e N RS o AL EF caster i ar
PreRiEs- BomplaatipRfte dinbdRGOOREGDORENHSENGMENS) e ipid

43.6901PINENSHR P QR G SRRIEHIEIL NG QP and TE modified
NG-DOPE. In still other'S emb%ad;imeﬁ%%éé%gi%‘gog%g%é}ms are DPPC,

chole NG-DSPE, and Tr-modified NG-DSPE. In certain other
emboz%%ﬁts, 'th% ﬁSﬁ%’o‘?‘ﬁB’Sﬁgﬂﬁtﬁr@P@@@Y%m@@t@?éﬁm@@QPiE(S) to

Nmﬁﬁdoma@@dﬁﬁtﬂe%dbﬁﬁti?ﬂ ﬁ@ﬁt@iﬂl@ﬁ@afﬁgm_ gaql et | st,[ligge grmore
targeting factar (TF) i nsferrin and the drug is oxaliplatin. [0318] In
phosﬁ%%%%ﬁ%r ‘g? rgg)éd% ﬁ%ﬁf@?ﬁ QiSRS HsEnEheeridipidPT e tBlesterol,
lipm@}:mfamsamm@mﬁmw&@gmlﬁmtsrgmigﬂ%ﬂma&ﬂéﬁ%%

limiEoEponents are ?’C, cholesterol, NG-DOPE and TF-modified NG-D
P, SAPLIREY. LARRIA I GRRSS Hoiploh SR Taerfonts s PRiPan eholedtorol

SuctiePISRis@nibe Ebtanadifeds NG-DSRE-AR Gef@ineifer il
e pid.som onents are EPC. Qh%%gerol, r\|(3t@érh{2’qa)e PR R sitional

Iipiés oPE may be approximately 95:4:1, 90:9:1, 92:7:1, 93:6:1, stc.

[6321] In particular embodiments, where the additional Iipids include a
phospholipid and another lipid such as cholesterol, cholesterol derivatives, etc., 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 Iipids, the range of mol% for each neutral Iipid is from about 30 mol% to about

64%, where the total of neutral lipids is from about 98 mol% to about 87 mol%.

[6323] In an exemplary embodiment, where one additional lipidis a
phosphatidy! choline and a second additional lipid is cholesterol or 2 cholesterol derivative

b

the mol% of the phosphatidyl choline is from about 30 to about 70 mol%, (e.g., from about

78



77 WO 2006/099169 PCP/US2006/008650 DSPE, and TF-modified

NG-DSPE. In certain of these embodiments, the targeting factor (TF) is

transferrin and the drug is oxaliplatin. Ratios of Lipid Compqgne f%% ;09%650
W@éﬁéf‘é‘m the molar percent of starting materials NG- DOPE Wil

between about 2.5mole% to about 4.5 mol %, compared to the total lipid

content Additionally, the molar Eercent of startlng materials

50 (NS Brab e WD E BB S350 Gt 678 o SR PabictH & 8am) & mol%.

froeompared to dhestGahigitcontentodn Someabembodisientsothetsetatac about
gra PE to NHS- op will.b 0

5 ) e R S r A bR GPE e RSN B

quay&b@ltﬁﬁom%l amtpafﬁlmﬂwrﬁeah@acﬁ fhelss Wnd b ammebitrad the cholestero] or

ch&@aéghatak%é@ét@f&%%tm T t%et lar1atin, of (80, dpoyt 45
C:Chol:NG-DOPE:NHS-NG-DOPE) may 3.0:38.5:3.42:1, w

mq}én %Pé% %@‘éﬁﬁr&§w&§2§@%%4ﬁi’%ﬂ%@%’ (9320 PR from about 40 to

abQMbodineNisothevalatvenaide of ﬁrﬂﬁhﬂoﬂ@}ﬂ'%(ﬁb@td\k%‘éﬁﬁs%ol% from
Suc NwWPE (e gh%&mag/%st two neutral li ds No)PE:SuccNwPE or one o

ab% ‘BREL PiB gtafc%tte E 4 (GRE bARGH é%mﬁ%ﬁhaﬁam@
motvaeisal 4ipiads)); m&aﬁmomd%@tmaynbmtmmasml%d@z 60

87, mol% ional s from ut.1 mol% oa out;t o
ma}%?PE‘ e Cgm nct’oa 3313/“‘@ Ohﬁh L tﬁ“e @26‘?0“"’
abak 86 rﬁpt%e@itguéM%J%Oﬁb&éxmﬁpxlebaddﬁﬂonah% and the cholesteroi or
chdRIYS NERRERUCGNMREMAYRE ABRIONmatelY 9vi4; L.sdd:%d rr@c?l%ﬂabout 35

93:6:1, etc. [0321 ] In particular embodiments, where the additional lipids
mqHen e 36%%%&?@6‘ 3R MARGHRER WY BiRdbeaabeHbldsRRSh: @ﬁ@téét% FBpl%,

ahe@riatives, etc., 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 9 % mol? 0.4 03221 In cer in nts er.
the addi %En I I|p| ?vl\)/% S ﬁleren feutral Fbolds 0tﬁ1(§1rang|1(§’ glt'out?/ grmrE 1
m@gc et trad Impmjlisi@rmnf%b@bmsa m@l%ttbSajaot% @484} Wiverbotiies totadb ofabout

1 tQ%HHzﬂ'é'Higﬁ)s m ?QQ l%gtﬁ Q‘I?lld@/toaggtg‘uf @ am)%l' 3 rLQ}%;B b(ﬂl?'[] to about 2

exemplary embod diment, where one additional lipid Is a phosp atid

melfolife s AduEherb HBAH hariibia rbepoicnrifel Broatchaielte .eétout 2 mol%,
ab@tﬁrmtm dpa:molleiof thephospatidyheholingds o abaulddita.akombie,

0l%, (e. fro about
aboutl m&g, a%o 190, or about 12 mol%.

(6325} In certain embodiments, the relative mol% of the first additional
lipid:second additional lipid :NoPE:SuceNwPE is, for example 50:45:4:1. In some
embodiments, the first additional lipid is a phosphatidylcholine (e.g., DMPC, DOPC,
DPPC, DSPC, ete.) 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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78 WO 2006/099169 PCT/US2006/008650 50 to about 64 mol%, from
about 40 to about 65 mol%, from about 40 to about 60 mol%, from about

w(ggoto%l@%gkbt 62 mot %, from about 55 to about 60 mol%, fromwggéﬁﬁtgﬁm

out mol%, about 30 mol%, about 40 mol%, about 45 mot%, a
50 mot%, about 55 mol%, about 60 mol%, about 65 mot%, about 70
mol%) and the mol% of the cholesterol or cholesterol derivative is from
about 383 hbout e edimdrontaiout 32:16sati N BB ambTH-NealPiE

SOUL-B2. - 9 bout, 32 ut 40 mot%, from about
. abaut a0 B oot SbaL AL ARo0t S5 NS W Aot 2o
2D i 6BOHIdIZEN M2k Bt e B0 HHOUR 6 AmISE! framiaho 86, abaut? to

boADaMQilH, ABOMI 3R MRIYL: 1%, RROML - %, about A4S .,
ab mn%, r2out 50 mot%),hfgfﬁg ;)é’?ﬁéﬁﬁgoé?gg/gﬁ%g@n%%’lnBscl)tm‘fémOl/G’
abog oA efitS tieshGs Bhalticy Feiéfirbesebaw B0 2henes, mblat SRwoRs,

molbmitch’ IMmei%vabewb&8 mal¥ieabout 60 mol%, about 62 mol% and the
cholesterol or cholesterol derivatives is from about 30 mot%, about 32

mol%, 34 mol%, abaut 35 mot%, 7.1101%, about 38 mot%,

about E%Q?h%tt%, ?géﬁtaﬁg,%ﬂ&%%ag Bit 4%%] oC?P?b‘&ﬁbﬁ%tl%'g%.t‘f@@?%Qz
moly peiptioi i sinbideiihrententhEonetdnpid\invddméeabotinhéatghneiotdl molos of
TF-NQBe, 2oLt & %, ahout | to abput %, about 1 to

about 6 mﬁ%??t%ﬁ%%@ééu%@rﬁ%ﬁ% %E?gé’t? o ai%ﬂ%jﬁ tlﬁ("illi"”%’ﬁ‘ta%%(aﬁ t©
aboytly hiiites (B abriit0foradidiut ormidtdl, abeti2 46 alnativ] BHnel 96005 to

boaboutmooaRe: D 0191%. 88008 3 MOKA, MOLY 3 mel%
Z ;aEOoEH{(ﬁ %I%% about 5 mol@%’éﬁ&ﬂ%&%ﬁﬁ%ﬁ%&éﬁ% f%’é’t‘%ﬁ,é{gg%n] °h?8t%%t
““abo ()

BUBLAP T 819 0reb A0 motb. foB2910Inteakein 0.2
molgfn b&a:dimlle;ﬁilso_t:lmauiet.ajzi\tﬁ*ormrgtﬁé)bcﬁftt@l.@4:c if@h@QQﬂﬁ?ﬁﬁJgﬁﬂ%!%?&ﬁ%@ﬁ to about
itio IPId -NCOPE:Succ PE is, for example 50:45:4:1. In some
02 em%%’cﬁ!r)ngr@sg)mg wg%% a%gi{%}#léﬂ | sOaO%S‘é?}%%ﬁ&ﬁ?%ﬁ%r(@%= about 0.01
molPiveHHOP ©oIBPROVDISE @@, maodt theseee!t, adeitianal Jipidiis, abow
0.06hRiestedn ) iments, .dhe PE e NQ)PE is DOPE or
DSPE. I%ﬁr?iﬁﬁ%%%%?n@%té?%@ ﬁ%%“ﬁ(g‘ |}I§ Gy eré‘-’ﬁ’ééﬁ
In some embodiments, the lipids are DMPC:Chol:NG-DOPE:NHS-

NS espeditr gidinelativs eneiddiesBmas dieinintiGnerabdients, the
lipids are DSPC:Chol:NG-DSPE:NHS-NG-DSPE and their relative mol%

is 50:45324]. In O’ﬁhedd'ﬁiﬁbﬁdm&@ﬁbﬁigIﬁi@sﬁﬁf@-wn‘z_aming compositions by the
ratiddaP &&ME%Q(R?F;%;%IP <§_ 'p?&s??a?ig (%n Qg'i%h a;[)r.[:?e!gtclz\é?npound to lipid, etc.),
the liposome-containing compositions as described herein may also be characterized (e.g.,
physicochemical properties, etc.) using standard analytical methods, as will be appreciated
by the skilled artisan. Such analytical methods include, but are not limited to and where
appropriate, determination of mean diamster, encapsulated volume, net charge (zeta
potential), amount of entrapped (i.e., encapsulated) drug, pasticle size, stability under
various conditions {e.g., in storage, as prepared for administration, in vifro), osmotic
properties, amount of conjugated targeting factor, ete. 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 conient of
liposomes can be determined using established methods for HPLC analysis, with

appropriate controls, as routinely practiced in the art and, additionaily, as described in the
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mot% is 62:33:4:1. 79 WO 2006/099169 PCC/US2006/008650 [0326] In
some embodiments, the total mot% of NwWPE and TF-NWPE (NO)PE +

F- NWPE is about 2 to about 13 mot% of total lipid conten%g
VR About 12 mol%, about 2 to about 10 mot%, abou T%E%[}Q]%ﬁ 0

mot%, about 2 to about 6 mot%, about 2 to about 4 mol%, about 2 mol%,

Ex#Bp1k 3@@9&/ %pmpf?&:a‘f’e '31919{9»136@@%@&1%9% AP Ssmgéég &Q%HEP also be

mol%, about 8 about 9 mol%, about 10 mot%, about | 1 %, or

detsppined Snibies: f@s%’?f@l%%s (e ORI IRBI G ORtFIIRG RS Bl ytical

meth62staieaarMZS Mad%e ey to tedat iRich 0018 it &abR¥ATPIS idDracticed
by ome B? né?r#% the total mol% of TF-NwPE is about 0.002 to about

B of TE-NWPE is about 0.002 to about 0.1 mol%,
0.002 to about 0.05 mo'g%, abou't 0.01 to about 0.03 mot%, about 0.005 to
about %23#blo, Brsuto:Gotoesiabmss.0l2 moivst afdunD(ea7 wahdain, eic.) or

lab@lgﬁd&%&rﬁ@ﬁﬁ&pgj%mgﬁwtﬂquﬁ)mﬂxte/%rq%(a%rgeo&ﬁl{%ﬁgg %Bgug%ﬁlon

mot%, about 0,01 to about 0.2 mot%, about O to about 0.2 mot%,

mey ST BIRR I Sob el i Sl abued B e ishim o pamsiol oaBseTDlOghe
drug @botithZ-metobabort :00P0maienabe w808 mekd, ahaHisGde/mi o

tOO 0l%, abou 00 t% about 0.025 mot%, about
L AR ol B8 DR LSS BPAATOR: BRI
abc()ﬁl%imm%ﬂ @)tr d:bmtlﬁ met%m@l@wanmmmmtmpmgmne@m@ 5 mg/m% to
abdﬂPP%%%Wr@%%%%ﬁ?ﬁ%@% I%baq]? ign to.cl ra?%e rizin
y the ratios o

the I%g containing compositions comp hents (& g.,

abegF: (o RIBEBHite GPaR&/ el cbRP AR e s ipia 2bes) 3 thefml, about 0. 7 mg/mi to

abdlﬁmmrp@ﬂéatmwwmm%@ﬁm&ﬁ sesaribedher ?'&gﬁ&ﬁ}’tﬁ@@oﬁfﬂz 5 mg/ml,

SR 6 PhRer e e st e sl

abcam@lytmgjmeibmd@mahgﬂﬁl hbtare.nebdmitedh i anch Wer e ARNIQREDLE),

t tion.0 ameter nasultdvou e, het cha eta
aboggtggya af)?ﬁgﬂ%tg'? r%)rarjpé 1tleleger‘%ag gl?g% )d‘fﬁ%%’a#%\’g%gg‘g’mi
ab%%é%i‘lﬂ&“@hdé@%ém@slbmmo%mmhahosto?m’nﬁsapmmém@ﬁm about 7
meASMIRISIFRtianLR ¥ifsa). @ﬁ@ﬁﬁ%@éﬁ?%%%&ﬂ&?ﬁé r@#%t%dthm the

et or suc

_targeting factor, etc. Exemplary analytical

IPei&r&cterization are set forth below, as well as in the Examples, and
additional methods known to the skilled artisan may also be used to
characlé#zt the Ghmylositiopstential at the shear plane is called the zeta potential of

a liposome. As is known the skilled artisan, the zeta potential of liposomes can be
experimentaliy determined using appropriate instrumentation, for example as measured by
an ELS-6000 (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.him, etc.

10332] 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 mYV, 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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[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,

W AHHEHEAY, as described in the 80 WO 2006/099169 PCT/US2006/608650
PCrlUS2006/008650 Examples. Using appropriate controls, the identity of

90 r(tﬁlha\e; %Ocapgulate drklfg can also be determined by HPLC or, for certain
rigs (8. §- pratituh’ cOATHnG chtigsiey ahenytidamm étmusisGimas, from
abolt PLMS I ncatetiveBs GoUfteth Riasmariass (S REGHOMBY as s prasticed
abom’—m%o‘fﬂ%;%w%% tnq%fi%ldm[%;O] In certain embodiments, the amount of
drug (.97, ‘oxaliplatin, &fc.) or “ABLYed ¥ BHSURY <heHbsiiRadnibantthio
mVHposome or liposome-containing composition may be from about 0.1

mg/ml to about 15 mg/mi within the liposome. For example, the drug

concerfigzEmN mayke o mAeHs & 2hgin E?Qﬁ&%z% 501 é%::lfh%}gg%ﬁ '%ght
a g , dDO .

/m1 to about 10 mg/ml, about 0.1 mg/mi to about 10°'m
P PR AT ‘5B ARRS aBBIEB e ibout tict wit
oo s a0 A S S i

ma/ml, about 0.8 mg/ml| to about 2 mg/ml, about O.

C_O mg/mi {18 %%g%%l%lgcrgn%?remfrgﬁjgu 7 9Rg Arneth %6‘8?-3%5@‘1%?@&?%&@ 0.7
Ilnggwgﬁﬁ@mgﬁ%ﬁbﬁMWWﬂmfd?@hﬁﬂ%?a@lﬂi?}dal.@é?ﬁéﬁ a7
i 1500 tfd.9:m 7 ma/ml to about 1.4 mg/ml, about 0.7
.u mg/ml to about 1.3_mg/i;?'pli;[,e aﬁtggﬁit)t{gé ‘mg/t BB y(gofiﬁtl Pe s Gebagior i
"z""mg?ﬁ’nl?"éﬁé‘&?’é’.}@ Pt/ R abtaekimoRisipalodtt. (ARG 04Eots1ia ] ;
Harasigtml cabOUl 13 ghwde a2 51 A ANghml; ml,,about 1.6

m bout er’réi%/r{lﬁ%I gbgﬁ%}mfg]%l, ag(ﬁj%cg&n%g m%,l%gréb %mwﬁ%?,mted by

I out5 mg
1t
B €1a outﬂ6 n’?zgr/ﬁ?lt,%ra Vi mg/ml, about 8 mg/ml, about 9 mg/ml, about 10

mg/ml or about 15 mg/ml within the liposome. [0331] The electric
potenti®i3ithe Shigasomamatscialiod the zetdbpotentiahotha JRESERS. AS:fion

by uisdghemidher sidllad aisaneibe 288 Rotansal %Eli%ge?gom;f&?n 00 e Light
SearEX ner|0m§ntall determined using appropriate fstram i ,af%lyjé%}il&’gl
45 Meas 'r‘éﬂ}ésg“é’ﬁ His8. 668tr (o RBLS ctithsivertTdpsiny withitie by these
techiagers meﬁémaqﬁﬁﬁét%m&%@m@t%@ag is A %Qr%
devi %8;%00‘%{:7(2\{ai ble. to é%%e skilled artisan. For example, J. Collol and.
Interface’Sch “SYTBTOH FHA SF2)P tbn sdi R ArBtotsIcta/deievnines trether
the spstam is unimodal {Gaussian distribution) or multimodal (Nicomp distribution). The
mean particle size can be determined using miensity weighted measurements and is
reported from the Gaussian distribution if x2£5. Ify2 > 35, then the mean of the principal
peak in a Nicomp distribution. Such analysis will be familiar to the skilied artisan, as will
sultable hardware, for example Nicomp QELS Particle Sizer, PSS Mode! 380ZLS, S/N

0103301; pssmicomp.com/zetaspec.htm.

[0335] In certain embodiments of the Iiposomes, particularly the targeted
liposomes, described hersin the liposome mean diameter will be from about 50 to about
275 nm. For example, the liposome mean dismeter may be from about 50 to about 200 nm,
from about 50 to about 265 i, from about 50 to about 250 nm, from about 50 to about
225 nm, from about 50 to about 175 nx, from about 50 to about 150 m, from about 50 to
about 120 nm, from about 50 to about 100 nm, from about 75 to about 250 um, from about

75 to about 200 nm, from ahout 75 to about 175 nm, from about 75 to about 150 nm. from
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[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
WaMpEEMtbdiments, the zeta potential is from about -10 mRFESBEHABEY

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
aboabButo 180u\Z fremfadnn abe 526 th SO0 98: MR fraBuabo s 286\t

169 PCT/H 006/00 0 90 mV, fro bout
RS e e S g L
200 . fomporb@is A5-85shmut HShirabbotn 20 aw\0 fora biowitt -0 m/, e uhels 95 to

botY2530R Uk 3 OHL; SA0 1BV 30Ut
:Sotf? p%o mV ,ﬁrggfgiﬁ%to, 9n?€/%?§%3%\6x%§’r %gjelﬁr%ﬁ%égr?gl?g %’n e%trlgc‘)bnlo ’slgrrﬁghabout

SHtice TP e AOUghEoRs iS5 Thithagh 1A@ Tanebueic 9 tre, libent 130
nm,SINLBEIAS Shwilksapighvcame iPLoFRNIRG WEhi N BRIOCHIES: HRSAMESY be
N gxli%%{é?egéa%et rféze %Ee th%Jght to be retained within the blood

PP Mparman And SafPEifctidie S vdnditarsisicien din sfinpsame formed of
the $4oweverptaegésiposatheisspagstingr atowly thseughdae. liver sinusoids,
and are rapidly taken up by Kupffer cells. Thus the size of the liposome is

very i nt torgletesm Rehavigrin. vi ; le, Liu et
a o e AR BT Y BB RHATIRIE b Ehmes
R A R DS R S e wa FErelss b chrptatsgdyy the
conceferaiveoint f' ﬁ@iﬁwﬁg&?@ ;ﬁb@gi@ﬁ&ﬂi}. bé@@aqm@ ﬂ&@@&&%@&f@ Qﬁﬁéﬁﬁiﬂg on the
| om the,correlation functijon y.using various a orit ms usin .
g Bt Bt R Ao oG gand wil
be apnaeiBlattckiitd Statteriy (RELS)) oF Hespabtitlm size-eltainediy
j i mean,diameter determined.by . .
e R A R B R CHairasin
(. 2oitARATBFEA R PES RA R §isdinds trmmepwhétheprhesystemtiss.

unimodal (Gaussian distribution) or multimodal (Nicomp distribution). The
mean [iRitle siZe baatheaiemines usngiRie oS WaIasSmes can be

s and is. reported from the Gaussian distribytion if X2:5 5. if
R e R R e
Epoggraysis wﬂim@mm@vnmmimmm sanpasonilh Suitallechardwarayfed by
sDsraTRleisomR RIS Paticle AR pERe Wedei 380212 SN ransferrin,

e.g., TF-NwPE. In addition, the electrophoretic migration of conjugated transferrin in can

also be compared 1o free transferrin reference standard. Additional support for the identity
of transferrin in liposomes can be obtained using ELISA, a research-grade formulation that
demonstrates specific binding of anti-transferrin antibody to the targeted liposomes. The
concentration of transferrin-targeted iposomes 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.

[¢338] Briefly, the amount of transferrin in 2 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 (1) ion generated forms a soluble, intensely

colored complex with BCA. The total microparticie-bound protein is measured by the
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0103301; pssnicomp.comlzetaspec.htm. [03335] In certain embodiments
of the liposomes, particularly the targeted liposomes, described herein
nggﬁgggsg?me mean diameter will be from about 50 to about 275 ran. For
example, e liposome mean diameter may be from about S0 RBoH e
run, from about 50 to about 265 ran, from about 50 to about 250 nm, from
about 50 to about 225 ran, from about 50 to about 175 ran, from about 50
reagdiaheiit kBoIATReRrh Hbbisraeuticlalsostcb2Dnmithdm BB dut-58etosalihise
col&Pe A ) (gﬂp&g f 2 (5%6%) t 200 nm,
fromfg%ggf%%%%i% nm,l%%@%gé? gl%% a {Baglt%ig n%l% from 82
oS oS B 9RAB P EFAYE2006/008650 about 75 to about 120 rim, from
about 75 to about 100 run, from about 90 to about 100 rim, from about 90
to aboui324 run, Hremmaloutog@thtenab dut dbR shinatioons mlanisiag emlaout
- bout 100 run, from about 95 to_about 120 run,
o bt D6 1 e 3 e e R 50 PR o s

U.54B8tRIgS t60absdrstufioforhoabd it neBID wbatil 75 ang/mal duhO8btm 1.0
meROW 87 A.0aRoMl 188 FURRPOW AN &Bn%*aﬁv&%%ggﬂm’ %TQQ‘%‘%]%ZQ

nm. For a particular liposome comgosmon, the targeted liposome wi
mEARptoRARATel) BE0Rb P5 Fmsharts hmgirderiaAmereithan the a

liposome formed of the same components but with the targeting factor not

incorpolf&iel. [03364 rPheclifesanesifeey targatad: ipesadesyhtanicin o the
suHROSOMES 1 IPAROMES IR P -containing campositions) described i

herein canoals‘o be chgracté%rzég%}%;tﬁ% c?:%%%%ﬁ rafi eﬁegc;ggg)agﬁlﬁé %ﬁ%ﬁ&mﬁng
TF 1R apdhrica rapined Wi hebrptsiermnsbpindigon hitargetinepligmethods
forSRieeiadingaEaisisARARtl AHANIBE-NS AU RhIaraqtng ligand will;
ICIQ parent to the skilled artisan. For example, as described in the

examples, the transferrin (Tf) content of liposomes can be determined by

use of electrophoretic migration (e.g., as measured by SDS-PAGE) the

liposoni&3édmparédeee dppedpriatencornbliss[ 6385kt rief, fenifitnatierafos
thellRRSLRIER BRSO IRASAMES AN RCo SYAIUAIRA NG 2R00R {0

the contem?gnd/or identity of transfeﬁtler? coﬁjl gatgrﬁ % O%E)\glél afsnésg %{élt fnL to

RS dEHbhdr et RhgrARINGE Heiitke #iAStHe/ o sorteus dnayzéd b3S
1g/5DSPA&GE ] Gagbe, compared ﬁ@%&ﬂy’?{gﬂm Q@I@%ﬂﬁf RULHISE 1 5 pgmL, 0.5

jugated transferrin, e.q., TF-NoPE. In addition, the electroph
e R e e e e

abawansfergimieference standard. Additional support for the identity

[0342) The Iiposomes, including targeted liposomes and blank iposomes,
may also be characterized by their osmotic pressure at a given temperature. The osmotic
pressure at a given femperature depends upon the molar concentration of sugar {sucrose)
solution. And it also depends on the fotal 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 wiil 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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of transferrin in liposomes can be obtained using ELISA, a research-grade
formulation that demonstrates specific binding of anti-transferrin antibody
to the targeted liposomes. The concentration of transferrin-targeted
WHFBLIES %can be measured using colorimetric protein quaﬁ?iﬁ%gﬁg‘??’{ms‘isﬂ
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
320metbod s aihch@thérg, Knowebimithie fiel difondts misndinaameintot 4 to
abolPUELY £14arRS R fRciors (0351 Befl . AMQunt el HRSIertRagu: 370

Iposome can Be analyzed using the bicinchoninic’acid (BCA) assay

mOsealentb@oFser IS Feglwbeu 5eapPem( by s iR TSt Bikatiita 370
mOSREINigns, TheePRPRL( o8 arnetatgdiaums a soluble, intensely

colored complex with BCA. The total microparticle-bound protein is
measured hy the 3W% 2006/0991%9.PCTIUS2F%%6é
the v ee

008650 rgg&tiigra %ff&r
knownig?’ﬁg nto ﬁlgFopart?a%uéq’ﬁgﬁeﬁlé}l%sndﬁ&n %e nrgaz'a%'ents. ECﬁnrci:e

storegiopfepmedidor edounsstthibomicidipaiticies aradginedbeFRitpRans they
varS QL 8. measused; spectropheiametsically. 03300k 58Me8ANadiRGRSever 2

he concentration ‘of targeting ligand incorporated in the liposome will be
parfioieaboaPe B ARFAvHECAITH BoVRRPH coRtit aBbt 4658 R FTS ad it
exatnBLENGAD: fropabgutik.0 mg/ml to about 2.0 mg/ml, from about 1.0
mg/ml to about 3.0 mg/ml, from about 1.0 mg/ml to about 2.5 mg/ml, from
about 1.0 mg/ml to about 2.0 mg/ml, or from about 1.3 mg/ml to about 2.5
b 08405 iTHE eedlminibie frienimasiionsy important in binding transferrin
to the surface of tumor cells. Therefore, the ferric ion content of targeted
liposongsicorpanatipgrehisanethergueaningf dbndy of akidrhetedizimgpounds
. the liposomes. While a number of methods _for determining ferric d
LA DR RFRTH £ HEC SR (RS R Rt i R s
andCR4khMhef g ki a [IPastimprcontaiffsirarsiérifstihé1feabidiip tocoate Aruarin
the liposame may.be, for le : -
B e A e e A
stabjfm ey Hbou .S WemilbOcRBs gy FerEsteRASYHRE LV R0

iR 9B & éf%ﬂ%@ﬁ@@p&&hés%g%gbdQMQ{M—t@twt dssure

gglmL, about 0.5 gg/mL to about 1.4 gg/mL, or about 0.5 gg/mL to about
coqs_gt@@t}m@.gh qualify drug also increase the likelthood of adverss Feactions o the

individuals to whom the drug is administered. Throughout the lifetime of a drug or labeled
compound, it is important that the product that is memufactured and distributed meet the
same standards as the product that initially received regulatory approval. Thus, the ability
to consistently produce drugs or labeled compounds of high guality 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 visnalized by gamma counter, etc.) is not impaired by

an unacceptable level batch to batch or during storage.

[03461 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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[0342] The liposomes, including targeted liposomes and blank liposomes,
may also be characterized by their osmotic pressure at a given

Wte% ggagijﬁrsg. The osmotic pressure at a given temperature depends u&on
thehs8rat Concentration of sugar (sucrose) solution. And it é’g@'&%ﬁ%ﬁ{ 650
on the total ion density and the size of the molecules within the solution.

i Ol\lsggneallxé‘ smotic pressure can be measured usjng an instrument known

PEYEN 0 ﬁﬂ??é??@ﬁﬁﬁ%%%&@ﬁﬁégmeﬁmeﬂm@im@mﬁmﬁswe

metinitspaentill hroappiesiaterbhythe skilled artisan. [0343] In certain
embodiments the osmotic pressure of the liposomes, particularly the
target?bggﬂsom%andcga% iposomes, at room temperature will be from
about 310 to about 410 MOsm/kd EGt %ggﬁfﬁﬁ?é?‘ﬂ?ébﬁ§ﬁﬁﬁ%iﬁcﬁi*é§§61?é‘%d

Phqummb@mnﬁmmqtﬂ)M&M?ﬁ@%@d@@%ﬁy&ggg&%ﬁpﬁﬂt

e - m/kg, from about 84 WO 2006/099169
I 0LIES0 2018 BB A SRS, P aBiivad sogpleccs
SUCHAS P YSTIORPAKYT fropalboui3R0ue! mhoulREbm QaIMKds gnahout
oladid t , 320 to about 370 mOsm/Kg,

R e b RS e GHOEHRG 480 dethods

; bout 360 mOsm/Kg, about 350 mOsm/Kg, abcu

Of 5 PROSATRYE B0 lEasn mbenike atsaimeadmpeiatsire. (03441
Under the various conditions described herein (e.g., conditions for
storagé#¥paredipeaduityensioniandian 1Badio LANANONS e aamale

deﬂﬁ%%ﬂ%@aﬁ? yar I\%sst an about 25%, less than about 20%, less than
about 15% MONROTEEEYE AR Phktcfarabee P rsidadeditized with

en‘mo

phogpbajigib athiouniitions as slescsitarlbereinokenLXamp) ié-QQnTiz??%
I8! #ction of Lipid-Containing. Gompositions 103451 There are
el T e Sl e

ree main requirements for

acCofdtnmis tatiBRthods dieiedibts hrttie, courge mbthaapynnamBike B8R will also
v et anskasincauees o iy ResplE Rroven oy and safey, i

_ .abir!li_i%t use a.drug in therapy Is uhdermined It itS qua

SHRBMbg Sretty e drnonsifeyeitestge, istdbiinmonentiteg. etoi CaIOLHRIng

0
extrogins]steinttitglsaranges Cwing MaynIfac distribution, M of
200@;{9%%5'3%%1 ggg s, or beled compc’)un_élﬁ‘dl fﬁﬁ% 1go?aé§§ua?%AgShsf§%gﬁﬁy

high quality drig o Jh&rESS & thACTRRY HSeEPaF e Brseiuantiomsi inditiety.
individuals to whom the drug is administered. Throughout the lifetime of a
drug dﬁﬁﬁg@ed Use of the general methods described herein, including in the

Examples, to produce the targeted liposomes also encompasses methods for the production
of the other lipid-containing compositions (e.g., lipid mixtures, liposome-containing

compositions, blank liposomes, and intermediate liposomes), as described herein.
Production Method 4

[0350] Production method A is depicted schematically in Fig. 4.

A: Production of NoPE:SuccNoPE :Additional Lipid Mixture {Intermediate

1

[0351] The succinimidy] esters of N-(@)-dicarboxylic acid-derivatized
phosphatidy] ethanclamines {SuccNwPE) and N-(@)-dicarboxylic acid-derivatized

phosphatidy! ethanolemines (N @PE) as described herein are mixed with additional lipid(s)

86



compound, it is important that the product that is manufactured and

distributed meet the same standards as the product that initially received

regulatory approval. Thus, the ability to consistently produce drugs or
WY USMpounds of high quality is necessary for produciig Té%g &OpHigRese

or labeled compound products and drugs or labeled compound that can

be routinely and easily manufactured and purified are advantageous from
((e@@tﬂ &ammmiamnﬂdaswegymm@e@mwmwmxmpiz@i@ﬁm@ii 7
phospgata gglgchcgtrg] g lreea%?rs EO E’ise B%%é g%bjﬁle ancﬁ@e@{mﬂﬁeﬂf

apar Icular dise: se or con IthﬂS In conjunction wit e partlcu ar

disshagrdsticuiebtross @it e thecletivity dBunllathbtsdfosamiserned ifiker, ctc.).
Thg)éﬂ'{@rm{aoﬁﬂg DiiRRevisHalizech RY S8EVRACRUI! e 1isi 198, Imairash

by an unacceptable level batch to batch or during storage. [03461
empedisyiptd B lw réljéfferal methods for the production of the

compositions described herein that can be used to consistently produce
high qu@ﬁtsa(e g..Tok Bighwﬁﬁlaj@mgéitgs@ém)dm@émﬂiﬁphs@m@@@d

D mte di es there f %nd bl{f‘é‘ 83 V\é%) 30863/9%93 morb methods known
aligg somes ese me S are a SO represented

to Sﬁmmhﬁ@aﬂsam Emmcmoammwwlm&@mmmmmw
3471 T '
nefdly QR REUECIR I SRS LM haIbOmA RO B8R ve of

osph eﬁ1ano aminesan ic acid-derivatized
ﬁmpmn@ymtm@mm@agmg@%mwlﬁépéﬁqta@a@mewf sufficient purity

an S YRRSREALS, of phosRRRIIRISCOMPeXRR 1 AHC R ARERASAMES AT targeted
micelles, micro- and nano-spheres, emulsions and water- sqlub d
ppeyere I bripaRd B RGP HERE SRR A AR ) F5h o

manethaasn for-their pmdurtiomaraealso known in the art, as mentioned
previously [0348] In particular, the succinimidyl esters of

N- (W) xyliGAcid: %1 fatizes BB%&%B %ﬁ Banqlasainssand

N- (co) rboxylic acid erlvatlzed phosphatidyl ethanolamines are also

ph%giﬁaﬁlagi&bmp@ﬁ Enesrsbinetingididh mawmao@amw@%ﬁ%gf@@g%é@ﬂQ to

od;&f i Re: ipidePRtAIRING GOMPESLIENS.6aN, b8P @E@ﬁ?@?@%@%ﬁ%&o the
the methods described herein, though modifications of these methods w

phacbieidppAraRakid SRRHAIRSAR! ROROXARIE N ABHS Aty 54)
of‘%ﬂ@%&%&ﬁ&ﬁkﬁlﬂﬁﬂ/ﬁmﬁmg bewsedimdipnserneHomatinafiemigid For

components (e.g., sonlca ring, ex for
e o e H B EHBARIT & Pai AE P G O s G, Rl
for example 17.5mg of NHS~NG«DOPE 63.1mg of NG-DOPE, 312mg of Chol and 607mg

of phospholipids in 1g of mixiure.

B: Production of Drus:NoPE:SuceNwPE:Additional Lipid Mixture
(Intermediate 2}

[0354] The NoPE:SuccN®PE:additional lipid mixture prepared in step A is
then mixed with aqueous solution (e.g.,buffer, eic.) 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:NwPE:SuccNwPE:neutral lipid mixture
(Intermediate 2).

[G355] Where the drug is oxalipiatin {(/-OHP), the concentration of the

oxaliplatin solution is about 8 mg/ml in an approximately 9% sucrose selution. For
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2004/0142025, the contents of which are hereby incorporated by

reference in its entirety. [0349] Use of the general methods described
whSisiReiguding in the Examples, to produce the targeted lipesames alsa,

encompasses methods for the production of the other lipid-containing

compositions (e.g., lipid mixtures, liposome-containing compositions,

blank liposomes, and intermediate liposomes), as described herein.
eX2piRigubRGAMIRRHEP A HO3BE plpts du S irsritidib s psngdp e 0.8 mg/mL +/-
towchematically in Fig. 4. A: Production of NOQPE:SuccNwPE:Addltlofal L.i

id Mixture (Intermediate 1l [03511 The succinimidyl esters

ofN-(w)-di

(Su LeNBAE

e NcoPE) as described herein are mixed with additional
lipid(s) 86 WO 2006/099169 PCT/US2006/008650 ((e.g., at least one

phosp # gi(s) (e, PC ( OMP PC,.etc.), Rl,.sphingomyelin, .

phospha I%I aciﬁ,lgeetc. %ﬁ%ﬁ%@%@\@% %?%8 ?tllgﬁsg ﬁ%%'%(‘gr.g%étemedme 2
obtehistestete)i; thérndissiohted in sisuitdble sotlept(emgpratthanithd-BuEH to
rorhigroform, isopropylether, etc.). The amount of the solvent is generally 1

to 100 v/w (vs. total lipid weight). In certain embodiments, this is 2 to

druzdﬁw@ﬁ@&s@ﬂwﬁﬁrgiﬁéﬁm%ﬁﬁiéﬁgmpérusgqeé@@e@crrﬁe@wm |
coB6R4IRY pRAANARN.cABG-PIaRate d.and Busitied by, methads describethhing

herein or by methods known to the skilled artisan. The SuccNcoPE anc
theRgtiens 2 Wed radssinsd orinoridhed aeiserred Fenisn fortmsedsrstdbedibnthe
Ex%ﬁ?@l&?@f&d@ ﬂa@@@énd ] ﬁ‘:%!ﬂﬂ&silﬂf%fmldiﬂéﬁ_' %@ﬂ%&ewﬁ%ﬁ%@c@c REV)
uffici rit ity to ultimately yield targeted liposomes o
S R e e
lipghenadpridistiationetidhestatgetainbipdspinstomedivituas ahehisl injection

aceardan i gg(?ﬁljl %gé ractice (GLP) and good manufacturing

mepracti%?(%@gw e?r(?;a%?{ éf%ip\)éiﬁersgz‘;\(lrs]elzg%)ditional lipid(s) (in
additional to one or more phos hoIipids}} is used in combination with the
phosph8iipid, the%ﬁé%ﬁ&*f&%ﬁgwm% Eepdshiviemaldénid Hapmma §ymeed as

deRBBU 26bv A MMBING IRlO-RTNE RUENGOBE AVBIGR AU additional lipid
. phosphoalipids is from about 1 to about 12% (1:99 to 12:88), or about 3-6%
hp('()gf:)g’i-ﬁfé @%@t?d. Optionally, ultrafiltration can then be used to concentrate the

liposome solution.

[6358] Where the iposome contains /-OHP {drug), DMPC (additional
lipid/phospholipid (neutral)), cholesterol (CHOL, additional lipid/neutral lipid), N-ghataryl-
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 alse be obtained for
liposomes containing -OHP {drug), DSPC (additional lipid/phospholipid (neﬁtml},
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/ml. 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. 2
phosphatidy! choline)): additional lipid 2 (e.g., CHOL):NG-PE (e.g., NG-DOPE + NHS-
NG-DOPE).
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of the total concentration/ratio of (NHS-NGPE + NGPE) to (CHOL
+Phospholipid). For example, exemplary ratio include 50:45:4:1 (e.g.,
PC:Chol:NG-PE:NHS-NG-PE), where, for example 17.5mg of i
WRHESREIOPE, 63.1 mg of NG-DOPE, 312mg of Chol and 60 7g 698650
phospholipids in | g of mixture. B: Production of
Drug:NwPE:SuccNwPE:Additional Lipid Mixture (Intermediate 2) [0354]

ped with:agueous. solution (e.g.,buffer, etc.) containing the drug or
IaM ed compound 10 be encapsulated (e.g., anticancer agent (e.g.,
oxaliplatin, topoisomerase | _inhibitor, ulna alkaloid .e.tc.‘g??to obtain the
drug NSRSk suddPENeBEF RN ARk AL oRarHridikResor 0aBBT o
descriEre B diuig maxadiplabinotaPHRE v iheiconsentitating:of dichexaliplatituce

solution. is about 8 mg/ml in an approximately 9% sucrose solution. For

the SEENR) BJ0E 08B FES e YIIBOREBS G BEHTHIES tRELBHCHEON of

liposexxaliplatin in the targeted liposome is about 0.8 mg/mL +/- 10%. C:
Production of Drug:N(oPE:SuceNo)PE:Additional Lipid Liposome

(merppgglpte SMO3SGAENP Ao NORE BURENeRPE AIdORaLIR on of e

mixture (Intermediate 2) obtained’in step en sonicated or stirred

mterq%ﬂﬁéﬁ%gwigvgggﬁ%wwqﬁé Wk ERERI DA e 1S accompiished by covalently
binditBUANERRE; S uceNGeREARATERA) RidiRCsamestiaImRYIaIR Rly with the

Methods and conditions for performing sonication, stirring and

targefipg Sefiofion Mt 2B REF S CERFRBRSIINY ighssE ¥ \gapps on the
expobiidersioodhdhie slied artisaaxenthate alsafurthendgserbedhindhe or

Examples. See for example, methods of production reverse c?a e
el S S e P o 0y ooy
modifdéterfominatgeantirgit)r Gedefadl Npaspdiexfradyictiasidrethedssuich as
s RS R e eiaty Ko e
liposdtheg: bR [z SiedoNeaRiz afttiiona) Hpit Hiffsome Tosadethas Kedcieetme
(tar a,[te)g\{e L; th% extruded by size and the

artig RWPE SuccN@ @PE:additional lipid

{83611 More specifically, under appropriate condifions, the succinyt
carboxy! moiety of the SuccNaPE as described herein is functionalized. If the targeting
factor has an amino group(s), the amino group(s) on the fargeting factor is reacted with the
succinyl carboxyl moiety and forms carboxylic acid amide bond. Conditions appropriate
for this reaction are further described herein, including in the Examples, and will also be
well understood by the skilled artisan. The skilled aritsan will alsc 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.

16362} Vanious targsting 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.

[6363] 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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liposome is isolated. Optionally, ultrafiltration can then be used to
concentrate the liposome solution. [0358) Where the liposome contains
W -OliP %E% ), DMPC (additional lipidiphospholipid (neutral)g,, c?g%es&ﬁe@olsﬁ_ﬂ
(fﬁ?g?_ additional lipid/neutral lipid), N-glutaryl- DOPE (NG-B and
NHS-NG-DOPE, a liposome with a mean diameter of about 0.2
micrometer (200 rim) can be isolated. Similarly sized liposomes can also
undsastsiohindbpiot (FgoSONER s ERERNRYT-esHi E(arlig PSP st Rptic cell
(Cripidfinespholipid)(neytsalelahriastonal, iaian LRSREUMNGDSREF &N the
NHS-NG-DSPE. Exemplary target amounts_ of the lipid compopents are,
targied, RIS BO 0 T ORIP E T dAHRTBRAIC GRSy
incoRliaaihpsphokpidineuts aklipialkdlth 2o ngpmbo GO kugdditienal citrate,
.__lipi tral lipid) and about 5 mg/mL NG-DOPE (combined amount of
ORI RN HE: N KR 1o ot o T Conie i,
derfbtridBed pddithenal lipid 1 (e.g. a phosphatidyl choline)): additional lipid 2
(e.g., CHOL):NG-PE (e.g., NG-DOPE + NHS- NG-DOPE). 88 WO
2006/098ka9 PCRUS2RPB08680:[r RradetianOfargeting factor is, for
Dru_:NmPE:TF-éNDk(])PE:Add_itio ai Lipid Li osome{é argeted Ligo ome)
SR E R e R e e
exdaphiipeddetstdpdSonsrcthesiiesctio Aalmgdnli DM tartgeting fagtol oFHOL
hpice 1o pro NMPE: TE-NmPE;additi ipid K e
an‘%aalg%uregfélflgéaqf%ﬁ%ﬁlse ;r% e %}3 %p%%%un%teqﬁ\fg%g # ?t&%ﬁﬂrﬁ%"t of the
targeting factor (TF) (e.g., functionalization of the intermediate liposome

(Interm&Hi&%é 3) wite RgaraBrRietite dmpirepe HEG e It
tarDHIRID Gabhe tRrgetnpetagtor éacieeN ebP larby s6 aiieorodthBeseetitimidybsomes

moiety with the targeting factor. Through appropriate reaction canditions,
o R B BA eIy bR a i TR
indutienpthof¢hedifidtvitayethwheredtibedrigon, lzdrtledadyrisetideksisibed in

enc sulag gtén @ea,{i)ng%rior of the liposome) can be covalently modified to
ce orgr%z%{t%anrgvgtﬁ}g factor-modified N-(co)-dicarboxylic acid-derivatized

phosphatidyl ethanolamines (TF-NmMPE). Attachment of the targetin
factor té%éllipos%erg&ﬁngm%%?m SrosHaHarug); %A%Cg "}101%353{05

(COroUNSoRE:FF-N@R G ditre) HpidiidoSemMePE, a liposome with & mean
diameter of about (.05 micrometer to about 0.2 micrometer (about 50 nm to about 200 nim)
can be isolated. Similarly sized liposomes can a2iso be obtained for liposomes containing /-

OHP (drug), DSPC, cholesterol, N-glutaryl-DSPE (NG-DSPE) and NHS-NG-DSPE.

{0367} Production of the targeted liposomes by the above-described method
(referred to for convenience as production method A) reproducibly produces targeted
liposomes of high purity and homogeneity. In particular, the targeted liposornes are
substantially free of the non-NHS starting materials (described herein) and by-products
(e.g., acylated urea compounds, ete.) associated with the generation of SuccNwPEs. In
particular, preparation and purification of Succ NePEs prior to liposome formation yields
liposomes (intermediate 3) and targeted Liposomes substantially free of carbodiimide
starting materials {(e.g., DCC, BDC, etc.) used 1o functionalize NoPEs to form SuccNaPEs.
As mentioned previously, drugs and labeled compounds, including tavgeted 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 guality.
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(targeted liposome). [03611 More specifically, under appropriate

conditions, the succinyl carboxyl moiety of the SuccNwPE as described

herein is functionalized. If the targeting factor has an amino group(s), the
WMIMIYG8P(s) on the targeting factor is reacted with the sEieEifye06/008650

carboxyl moiety and forms carboxylic acid amide bond. Conditions

appropriate for this reaction are further described herein, includii{g%%:lljggn be

Examfdsshnd wintisd etk Epidiviersiss d 55 the dRi et Frs
reattld %ﬂi%&ﬂl‘%\/ Hl Al .08 :abletnaedify the ieREtio T ORI NBuither, this
|

optimize conditions for particular combinations of targeting factor .and
lipidi posommenayouran dUE SIpERh et RH G RAER thERSSEN Ty HEvERe
comp03EL AHOYS IRLaRiNEBCsiR ARdascibadhereiny ardrkapi/w rdhece a

~ skilled artisan can be obtained commercially or produced by oo
kA PO S G TS LR OB RO e Teled

contpaagferrin is selected as the targeting factor, transferrin is can be
commercially obtained as purified protein, for example, from Celliance
Corp., GA, USA. .rar%e r ﬁlsao e obtained using recombinant
A PR BEM BTN Us 20061008650 understood in
the art[ge. , by using prokaryotic cell (E.coli, etgﬁ.g by using eukaryotic cell
(CHO, @3@} etc.Jrefustias et Bintieratsty, ?{g%lrc‘r?r{ggcgln kl)%%jbtained
and used in the targeted liposomes in either its apo or hole forms.

Alteppatively:cidsaeten Hiposonres. daaeneatating s &-tnansierrin can be
treated with ferric compounds, such as ferric citrate, iron (lll) chloride,

etc., topiodhce [iacied Ipospracs copABIng hAlgAnSIRUBL produced by

derivathed posome. n exemplary amount of transferrin as
distatgmtirefadiiidspbipiéxamd e Bbowe suifrpineotisnsiegincBing) B O,

amount rpy @xemplany: Wiaseddieesqieos soluti
Cmg(r)%%arfﬁir\l:gggglltgggt%%e gngprgﬁél%'é%sg& about 20 mt /mL CHOL a%gé)g%fﬁg >

optieghii INCADO B E daibinkel drABRRPe BR 6725 B her N EIRE PR 5988 o
reveRO Bﬂ%‘%@@g zatiph,ohihalinRseme dintesmediniedwithnigigeliBteutral
_ factor as described above to obtain the targeted Ilgﬁi%)mes, the resulting
lipifisos Gleip s SABIRM I R HECTRIFRES DS HE HETHBYS known to
those of skill in the art, including those purification methods described
herein, partigularly.shose:desoiitsetkimple, the liposomes can be produced by
reverse phase vesicle (REV) method (U.S. Patent No. 4,23 5,871, incorporated by

reference). Of course, general liposome composition metheds such as simple hydration

methods and ethanol injection methods can be also used.

{6372} Tn order to stably retain the NoPE(s) in the lipid bilayer, the
N&PE(s) can be prepared and purified, and then NoPE(s), together with the additional
Tipids (e.g., phospholipid(s), cholestercl, etc.) are used to prepare the liposome according 1o

methods known to the skilled artisan.

f6373] As a non-limiting example, additional lipids {e.g., one or more
phosphelipid (e.g., DSPC, DMPC, eic.), and, optionally, another additional lipid (e.g.,
cholesterol, etc.) and at least one NoPE are mixed together and dissoived in a suitable

organic solvent.
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connection with step C, above. 103661 Where the liposome contains
Z-OHP (drug), DMPC, cholesterol (CHOL), N-glutaryl-DOPE (NG DOPE)
d Tf-NG-DOPE, a liposome with a mean diameter of about 0.0
Wﬂﬁg?gfr%gfg? to about 0.2 micrometer (about 50 nm to about %W%?O%%%GSO
be isolated. Similarly sized liposomes can also be obtained for liposomes
containing 1- OHP (drug), DSPC, cholesterol, N-glutaryl-DSPE
(NG-DEPFFland Nfisrnt: pitEn{d it Rrodobtspholipheastgbtdekterol, the
mm%seﬂbe@fayetaﬁomip1@!%@&9@%1@&% USRI IORGUBRIRICE for

as production method A) reproducibly produces targeted liposomes of

XHIGEpIRAY drtd haReghé ety ORI AL dRaF; tRBro Bt Hjes6ifeS Qifd (ol %).
15@b§ﬁ@ﬂﬂ@%5ﬁ@@@%ﬁ@&%b&%&{%‘E&%m?gﬁi@ﬁt&@&‘?fﬂ&%ﬁﬁgﬁngﬁnd

by-products (e.g., acylated urea compounds, etc.) associated wit

el et P BT ickRIt: > Biee, e e e P IHOB AR A e A AEE08 P B f
oxSipea maﬁgqﬁé@fstﬁdmsqlﬁfbf@ﬂﬁ?ﬁ%b¥lﬁiﬂfﬁt lﬂgs)%ﬁm@d%(ﬁﬂ&im%%% to
and targete som ubstantia y ree of carpodiimide starti
oL SRl Lo T JUtd TR AR B oroamol% to
abSnEoNdbR RisouAs mmltmrmadtp r@memsl)aﬁdmgsmﬁ/dabsjﬁdtmmw m@sm 1
md ARG RIGEIRS, RO MER 1N ROIROIRUNAIENAS 0L 1A Bele) COMRONI IRurs.

Wth are inten d OI’ a mlnlS ratlon o In V|dua In the course o
2belbrapylYr idiakmiosis, mellist slas Ssankydde abdrigh Guality, BOW/DmOl% to about
8 mO9B/ARARA G 2R 1563609600860, 3368 OREANANYL I, lipid f/s about

described in A |n termediate 1 qg can be treated with targeting factor to form
6 moliiPhosd Sraelomtahnrig § NEop bt iRerotfts lipid mixture may be

mixed with aqueous solution to form a liposome-containing composition.
Finally,ifid Jiposofiie-cantainiigcofipogitiotubeiy bertreateditosphathicesn be as

o B e o Rty
solpigasenbnrnetisd BT R e samermaticsiydes Hig sslutivrRadpetansefs

dedri@a NepE Additiona! Lipids Liposome [03701 The targeted liposomes
as described herein can also be produced by dissolving the additional

lipids a PE , a suitable solvent (e h nol t %‘H glorof rm
~ isopropylether, etctf’ élsperélﬁa QR qtan u‘f‘@n ia 0&8 S50 and N-

shyesttiDS PE (N G-DOPE) prepared by this method can be isolated to provide an
oxaliplatin-contaming hiposome {(e.g., by gel-filiration, by size exclusion chromatography,

by ultrafiliration, by uliracentrifugation, etc.) having a mean diameter of about 0.2 pm.

B. Production of Drug: SuceNoPE:NoPE: Additional Linids Liposome

1e377) Following step A, a portion of the NoPE present in the liposome
prepared in step A (drug:NePE:additional lpids liposome) 1s functionalized to vield a
lipesome incorporating SuccNePE (i.e., drug: SuccNoPE:NoPE: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
NoPE 1s modified to form a succinimidyl group. Such functionalization can be

accomplished using the methods described for the production of SuccNePE(s).
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optionally containing a drug or labeled compound, and then performing

ultrasonication or reverse phase vesicle of the resultant dispersion to
W foégrél%%glglgg%some (drug:NoPE:neutral lipids). The liposome 38%

ncentrated by ultrafiltration, [0371] As a non-limiting examp%l?gt%eg%sg
liposomes can be produced by reverse phase vesicle (REV) method
(U.S. Patent No. 4,235,871, incorporate r neR)-Of coursan.
gen&iaTfbosoftE W&iﬁ&ﬁ%&%@@ﬁé@%p e hydration
hydm{%mgg{&aﬂgﬁg@qm{mjﬁeﬁ@mm@ﬁmﬂsmmbeealléél@@@@?c[@gﬁ]yfﬁ%rder

to stably retain the N'Ofgfé? in the lipid bilayer, the NcoPE(s) can be
dmg:%@aé@gﬁwﬁtﬁ?ﬁ‘é%‘? hAér%‘RPvSv 5), together with the additional
lipids (e.g., phospholipid(s), cholesterol, etc.) are used to prepare the
linesema AGEH NG fae NERHIAP RriswhRoAfiditinabl ApASaaiPOSYBE As a
non-limiting example, additional lipids (e.g., one o
(e.g., DSPC, DMPC, etc,), Pt atherragslitional lipidy &psome
chold&t: F%l, etc}}) efﬁétgfcf%’a%?%ﬁ\l%gygﬁﬁmixeq éo ether and dissolved
prepdRt@isitabisisorgait /a1 RSV 06050 HES’ ég‘rluszooaloo?%o
03741 Where the. addifi ipidsare Aehosphelinidiand tholestersiotwe
NmPﬁiﬁf#g%‘ r%é%ﬁf)%ﬂglgﬁgs f%%ilg g%:l@f%e cholesterol may be, for example,
as deabithetl it fodwrampiethabdutstea @, about 1.2:1, about 0.9:1 (e.g., DMPC
and cholesterol, 50:45 (mot %). The content of the NmPE(s) as a

Propogiay 10f totahd Ridl EOrHeNbBE feBaniplso6gk ireatiretertppobrained by
phospholipid. Then, the resyltant solution, is, mi ith, 8-SQIuEQRRE heres
prodsapIREH B EBUSBTEE THE NeaPE o o

er. E canbe about 0.8 mol% to
and BROM L2Reeigtiéd doiallipid content. For example, from about 1 mol% to

about 10 mol%, about | mol% to about 8 mol%, about | mol% to about 6

mol%, about 1 mgt%.to 8%5 mol%, about 1 mol% to about 4 mol%,
gffgﬁﬁsﬁfofb%%%og %tﬁotni%ir%ol%,sabout 1 mol% to about 2 mol%, about 2
mol% to about 12 mot%, aboyt t% to about 10 motd%s, ahoy-met%
to aboﬁ%@}noto/gf%fbﬁﬁ‘f’flmg}ﬁ)%a%gﬁ 5 mo A)a:éé otgt% m‘f)t%., about 4
et RO RN eI bt « S seiiaigoLE-SmRIEb| ellfoat 40 HEI ! i

abouf 12 mot%, [03751 The,.concentration of ca in.
I R R S A e

particular as above for
MoRrasEHomBTeibesiAs Similaryhymecthod A will be free or substanitally free of

impurities {e.g., non-NHS starting materials and/or by-products) related to the production

of the SuccN@PEs. In particular, as noted previously, targeted liposomes prepared by
production method A will be free, or substantially free, of e.g., carbodiimmides (e.g., EDC,
DCC, etc.), and acyiated ureas. In certain embodiments, where SuceNoPE 15 not
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 2 scale
of reaction, the more a preparation time. Thetime for production method A is substantially

shorter than production method B.

[0383] While purification of the drug: TF-NoPE:NePE:additional lipids |
liposomes prepared by production method B will reduce the amount of such impurities, 1t 18
more difficult to purify liposomes {e.g., the drug: SuceNwPE:NoPE:additional lipids
liposomes obtained in step B of production method B) than lipids (e.g., SuceNwPEs

prepared and purified prior to step A of production method A). As some of the SuccNwPE
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solution containing the drug or labeled compound includes the solution
components as described herein. [0376] Liposomes incorporating t-OHP
(drug), DSPC, cholesterol and N- glutaryl-DSPE (NG-DOPE) prepared by

WEMeOHBIABY can be isolated to provide an oxaliplatin-contaifirdtisseksierese
(e.g., by gel-filtration, by size exclusion chromatography, by ultrafiltration,
by ultracentrifugation, etc.) having a mean diameter of about 0.2 gm. B.

is liRptilomtiondab Frei gt SiechuR E&@%S&%\%“ %MM&M%H?P@&IQP Bmctionality

. 7 owing step A, a portion of the NcoPE present in the liposome
1é O[E)Q%IE a}%é%%l{ cé%(é'%g E}ﬁi?r B%Iamevgﬁgaéa%ﬁﬁgﬁg?lmgeﬁb%% fargeting factor), it is
liks{yrfetivaespied ipojiait aplipesaine roctpdtaling B oNEMRE i@ sfOrasidual

gucgmq}{ggr%pﬁé:%qg@nat lipids liposome), which can later be modified
to form TF- NWPE. [0378] In order to form SuccNwPE, the carboxyl group

ata tiﬁqnéiﬁ]us of the NQPE is modified to form a succinimidyl group. Such
functionaiZhtion CAATEI R GHiRRERIAfairsitiveonetitins deisotibiet doslative

conthe pIATUSIIE Ol G TPELSn A2 2PQCINOB . ngeisional i
lipoPCT/sUcS:%?Q(S/OOSﬁgg [03791 For e_xample, a carbo immide {_’e.g.,E C,
DEES &8 ) AR R HYIBRY st aEbvhricorirs errencsiaotet! istivd. The

relafiresempmoiahdipdomnedo dieldduaSuschsoRENQ PE additignal
Suc@ﬂ]ig J{:ig‘gg%%EC P%)duction of Drug: TF NcoPE:NroPE+ Additional
Lipids Liposome [03867 SKap STBH Bl didiigy: A of production method A. Thus,

the SuowNab PENetiREd Sidiionatlipidsiposomerpiepaisd i sien g is
reacted with targeting factor to form drug: TF NcoPE:NePE: additional

lipids I'@@&Qme. W}% ethpds and conditions for the reaction are as
descrizjed for producﬁkﬁgﬁgﬁ% %(J; eég B ‘[ﬁééfﬁﬁ@%?&@@mts of NoPE
vs. JueciWPE comEndduitipnalitipicadipasefmesahtaingaeig Bredyeiony;;
reacROgLB-can.he pyrified and concentrated using methods as described
. herelin and knO\%(r?t% fhe: %?r}ﬁ%% SHICSH" BRaReloF ISP sdiREOHOPE present
1n the Bpeses {08 ZXIRrodemEb R tho 6 AuhBB sy Ak AN AGaSIO¥Ich The
low RERSHRliaR-methad B, thatgh hoth can be used to.obtain
o drug:TE-NcoP :Nwﬁégddiﬁong}?ﬁfﬁ S iSO asHE R R B posdrrmed
PoonAiRPR SHEEIPEeistfered drom ddvdtent GdaRB NG only), there is far jess
steric hindrance and the reaction goes farther to completion. Also, subsequent to formation
of the SuccN®PE (in lipid only form), the resultant product can be purified from the
- reaction mixture, thus removing unreacted NoPE, carbodiimmide and NHS, as well as

other by-products that may form during the reaction.

16386} 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 distributior. increases the difficulties associated with
manufacture (e.g., reproducibility and/or purification) and may also increase the vaniability
m clinical efficacy. Targeted liposomes prepared by either method A or B should be

superior in these respects.
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Most notably, the liposomes obtained by method A will be free or

substantially free of impurities (e.g., non-Nrf-1S starting materials and/or

by-products) related to the production of the SuccNoPEs. In particular, as
wanotecigeressously, targeted liposomes prepared by productiBREREEGeHA650

will be free, or substantially free, of e.g., carbodiimmides (e.g., EDC,

DéC'C', etc.), and acylated ureas. In certain embodiments, where

4adiiem Bredrotiomdbriioristed into the interior of the liposome, the

liposome or liposome-containing composition can also be free or

substafeall free afibliifAdcitianalbeothe daien a. 008l Ol EeACIAN ..,
be l{&%rgoa{re eaﬁatcl)ogl tgme. Thﬁ time for production metho _A Is substantially

shorter tHAn prodactish RiRSY & Hosaser Whine Haricean of rsphetimumethods

A BN dtsP EXRwPE iaduditie raiblipitiserlipospin es AleRAIed IP6RIREUCHR in

urities, it is more difficult to

cordBsiRd Brwill reduce the amaynt of such impuri is m t
° purify %p%g\%é) es (e éﬂﬁéo ragl:pé%%’ﬂﬁ?)rﬁﬁ‘fwgdﬁﬂﬁﬁﬁﬁiBFd’éidl‘ﬂOnal

iipidim@tﬁmﬁﬁ:"ﬁzﬁ&%’&mﬁ}@mm mpthad @gg%nalga@&@%pig
919&11\11@9 repared an rified prior to step A of production metho
Cgéi). As som%e?%‘f3 t%e0 Suce %ﬁ%@?@%@?%@%@g@%@fﬁém@%mmm
ANICRUGIEN B idfAtedadothe phisribrlgfithetipasbinesde. of, the sussiaisrigy
foregsien)funelinnalitys ds;en ingedar of the lipid bilayer.and inaccessible to
h(;:re?cti}on with tayr etinig f?dniﬁ%%%{?%éggtﬁlgﬁ%%%¥eﬁlﬂ%%sgb%$ésasp%gfﬁf%d

B oo tRATGH AR HGPATTREYE HigiroBoRreatéeish (o SiffohnoREral lipids as
desciilcat ' iti f ' h
chilbat peraieddherei &a@%ﬁébmﬁﬁﬁ’\iﬁ%@é@%{%@%% %ﬁgﬁﬁgﬁ%@gﬁ%ﬁ

.A IS that the relative,. content of TF- vs. NwP
o R Oty RoahAes el seutonfolbtrsore
Choifemagﬁe%émm@mm (b@(liher’%ﬁih@di&ai faeSeds E%ﬁ@é@?%%m%ﬁ 9f other

dtReseRIdsRL y.relate the relagjive amounts of the SuccNcoPE
e and I\cl)coPI_Etus%g%%(&gtgﬁh%mﬁ’?é%ﬁ}aﬁg i(alﬁteé% R dGetiohRdeReking of
o Prefgst sprsidntdant GHT RGO UBUCONIRE TRNAISE heicanbleddmerar,
or 1aBERHI 8103831 \When; (élpb(;tion ethod B is used, the relative =~
SiAmounts %?N_chE\ﬁ{/s. %S(F:%L o)PE é?%%%%%ﬁ%@t?&é TR fBrrification.
A SRR YR BRI E St frecormsnesttiorlschelisedtiel girdgh the present
specifatpletion for about approximately 10% of the NwPE present in the

liposome, but experimental variation would be expected from batch to

B o e e S MM B oS 2 e it st
of production method B ( the lipid mixture produced by dissolving the additional lipids and
NwPE in a suitable organic solvent) may be modified to incorporate NHS and then
modified with a TF to produce a additional lipid component(sy:NoPE: TE-NoPE lipid
mixiure. This lipid mixture can then be mixed with aqueous solution (optionally containing
drug or iabeled 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, drag or labeled compound firee of aqueous
solution can be incorporated in the lipid mixture, formed afier modification with NS and
TF, to form a additional lipid component(s): NePE: TF-NePE: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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liposome. When SuceNcoPE is formed from isolated NwPE (lipid only),
there is far less steric hindrance and the reaction goes farther to
completion. Also, subsequent to formation of the SuccNcoPE (in lipid only

WEbPRIS/M9&SPesultant product can be purified from the reactidffritetes/ifeso

removing unreacted NwPE, carbodummide and NE-IS, as well as other

by-pro that may form durjng the reaction. [0386] The liposomes
forme'dqg%%hher?n%é%ﬁ%% e@%@ﬁ?ﬁ&ﬁ?&i@%ﬁﬁ%@ﬁ%ﬁ%ﬁdﬁh%@t@p of

Progantise g oRpt drhiigidmiste s epoadueitie didgreliagmeslic PHAGUG 4
i Qmes tincorporate PEG or other hydrophilic polymers, such
coﬁﬂ?&%}g@ dejsquoé)%% Iﬁiatﬁ‘é%é@é SR BEURSHB R te M a@icus selngatidn form
2 Emjnm %ffﬁlc_attioﬂreﬁdﬁyﬁmmﬁm ﬁ@%ﬁmﬁeﬁﬂgw@@@}fmﬁ%g@m_
X 1ime of liposomes (e.g., to  shield the liposomes from

CO‘ uptaﬁi{g%c b)?%?(? llg Sr)n,at)ﬁel?nu%le Fésﬁt%%tﬁfipgggrgg?ﬁﬂﬂ IF arndrisbermianly
mitRdNEDIgSi2e b do ohe broddodistribaitiod] w: e RE GoatBYeRaRNG PE . TE-
NoP@RE) ,Fhis distribution increases the difficulties associated

with ma%%%géggt?%}{ ?e&é‘?f{}é%?soodﬂ%i%fﬂﬁ%?l&ﬁ@8P‘6‘@ﬁﬁ8§ﬁon“)lmﬂFﬁfff/}’a%é
addikerend Soitheovariabitity) INahRitiabeffieacyn TareeteshlipeanmesPrepatedy win

drubeithsi.meth hould uperior.in. these respects. 94 WO
%ogelsallg(%gmg %%@?E%%gﬁ%}éﬁ%%egﬁ ﬁdé%l@Sﬁﬁéﬁé’nTﬁlethods
[0387] @ ig mixtures and liposome-containing compositions (which may
be use % érepa;’éﬁ?ﬁb%ﬁﬂ%g‘wsa@é i reiaredydncedificdticirokiep of
progroduT ticthoteEnote IiviangiBuloresanple, _mﬁemﬁge@@%ms%g ﬁ['%%d
cor#}!%t rﬂ%r% %QQIG% me-cqntaining compositions incorporating additional
pid componeén ?é RIS BB Bgthemar mited with drug or labeled
coWWﬁBM&EgN?E&Q@tgﬂﬂ@@@@hﬁgﬂ?@l{g@éﬂn%ﬁ%e(;ﬁggﬁggghg
r "Irle ers to,one or more phospholipids (e.g., one or
? lrlirlj';)%)r‘gc r%% rgﬁgégﬂe? 3osr r%{ol%l%%elgﬁfgfo@ﬁé FHRBO AR R ReREHBNSIdS or
COngSIHBitaths e Rl bmintve of fivendds dgoing), oRtieoaly agdiionallyed with

NHSQMPHSINg:o0e r itional lipids as described herein (e.g.
cholesterol or a%e%%?%%%%é%gﬁ%pgﬁ at %1&‘1\%5%&‘@%&%&&{1&%&%
compound dpib IRt ihich garatiaakt aneghashholipd(s(enRE & 6.9,
lipoEMPGod2BRG BéonsPl in, phosphatidic acid, etc,) and at _ .
IpoIeas ne otf%r%e%%?ai IiTol%d ‘2%%9?%%0%35}’2}%‘]‘5’)%%3?8%%Fggg By tHpositon

18 fo&%eéu tﬁ;ﬂ"?ﬂ%‘fﬁﬂﬂ%&é{fﬁ%%@%?@%ﬁ|ia@mh9¢ed m agueous solution),

this liposome-containing composition can subsequently be treated with NHS and TF to also
vield a additional lipid component(s): NoPE: TF-NoPE:drug/labeled compound liposome-

containing composition.

16351} In a further alternative production method, method C, individual
components are simultaneous mixed in organic solvent to form a lipid mixture (C-1) {e.g.,
compornents: additional lipid component(s); NoPE; TF-NwPE or components: additional
lipid component(s}: NoPE: TF-NwPE:drug or labeled compound)}, where the TH-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
componeni(s): NoPE: TF-NoPE (optionally containing drug 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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modifications of the methods envisioned by the skilled artisan in view of
the teaching of the present specification. The additional lipids, NWPE,
TF-NmPE and, where present, drug or labeled compound components
WHTRY6HE93E described throughout the present specification. BSimHaFR7o {860
relative amounts of the components are also as described through the
present specification. [0388] In certain embodiments, the lipid mixture
congsrntiicetripothidorEE5tep Mtﬁ‘ﬁéﬁﬁ}@‘iﬁn"fh@mé&%&%@ﬁﬁﬁgﬁﬁﬂﬁ%nd
incRIBEYced Ry dissolving thasadditianaliinids.eimnd: MymbBonsaatEy ipbkeme-

organic solvent) may be modified to incorporate NHS and the dified.
congAH e TS TR o IO SR RGNS BN RS FEoQ B E e

coripighefitéxture. This lipid mixture can then be mixed with aqueous solution
(optionally containing drug or labeled compound) to form a

liposomgseontaining cOMROSIIQRASMAINEI: arlilg QIBREIR or C2-A, may

compound can be incorporatéd after the IEi_sposome-co_ntalnlng composition

thends bertpcprofvaned finpsansd erhbolintents: 0706 SridBEIE edisoraneied

cOt ?&Q@Le’cﬁé’ﬁBH&rﬁ@Wﬂ%%&ﬁ%ﬂﬂﬁ%ﬁﬁﬁ&%@ Hdhedipjdisabsvee (Ermed
after modification with NHS and TF, to form a additional lipid

addifiAmgb B S PNIBI D YN BB EE e B BRI RS p U fipra MG, drue o
labEftS diRigh s Lie: CRBssuRSe LB HYBeeraixepoaitican acuebus sakitioiere C-

form a liposome-containing c osition. 95 WO 2006/09916 .
S P DO A0 e T SO BNt e THE o Rriegs be added
to probliaakdpodedinst stéypeghprogeg tio fome thodzB! ¢t fipdioil siiktise may be
oduced by dissolyi itionaklipi t( N&sto
pelE imﬂgﬁafﬁﬁ%g%%épﬁ%gg%,% Pigl SAMPABENGLAAINORE I Astorage

S e solven ed with aqueous solution to form a
of ipoSohtdash Aiaim contpusitidai{BBitional lipid component(s):NcoPE).
This liposome- containing composition may then either be treated with
NHS and3BEjand subsetueattyrmmaikedyathdingrosiatie ledicotipondo idnal
form a additignal lipid component(s):NcoPE:TE: NcoPE:drugllaheledy ;
ORI DL g CORBbaTrare Aol s e pet) (e
colipidrentmpoiéit(s) Mo Eclipesenié dtdining compositioradiaydvel theided
with dryg or labeled co und and th dified.with NHS fol BYived
COWOW&@%%@%E.AN& Olb?g.ggeg COTH Oe | rdrr}r%j.&lté mlyc\{ure %l_& él;g lt%\@f?ge IXe

N some mbodiments, ure produced In the first

wisitepnofoprsdudtionomethediBoftTedipiribitg equrodsited By2dskoheng! fiad
additional lipid,.compon Ne¢ ' i ) )

oo HBbieC B nenlEland NgaRE 1 f.sulaRinaRlNen) makHen

containing composition D-2 can then be mixed with TF- NoPE to form a liposome-

containing composition D-3 (additional lipid component(s):NoPE: TF-NoPE (optionally
containing drug or labeled compound)), where the TF-NaPE is prepared and optionally
purified prior to admixture. Where the liposome-containing composition so formed does
not contain drug or labsled 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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compound (optionally including aqueous solution) to form a lipid mixture

(where the drug or labeled compound does not include aqueous solution)

or liposome-containing composition. Where a lipid mixture is formed, the
W(ﬂﬁ HiktHe can then be treated with NHS and TF to form B&dttef4108650

lipid component(s):NcoPE:TF-No)PE:drug/labeled compound lipid

mixture, which can then be mixed with aqueous solution to form a

addiiposdriig:¢ont@ioing () NReSTINNMEEIMIMNNHIA D4 includes a drug or
1ab%ﬁB§%f%{‘"ez}%%8t%%'('ij}$o%8nT 0 ilon is formed (e.g., when the drug or

“Tabeled gqmpbun STRESrPbt et HEREREReoBlGAs Aysahsd herein. Where D-
4 1s|goslemielpontainingioamptsition eansubgaguenibpbe beaiedawdtn MHS added

- jel itional lipid . .
o BB o s o o
PerisRedrimg edmposifiennorotion of Prtherafiterndtiue, prbiiictionimetiodiorage

of theethod eniingividual FGOIRRRRE DS Ale simultaneous mixed in organic
solvent to form a lipid mixture (C-1) (e.g., components: additional lipid

comp ); NQPE;. TE-NcoPE or components: additional lipid.
‘ compgig%%t s_):Nc%fb lﬁ-gléle\lfgsﬁ%lﬁ?& g’?’f%ﬁé“f&t?%%%ﬁﬁ&ﬁ%%ém
lipoypgo R ladineagetdddinb aption Alynpuiifiedmpen ela)/FBrmi%iuse ploBidion
Ayt thsan: ' | ueous solutian to form
o l osome-cﬁaiﬁ%@ggm pé%%g\?\{%sg%g%ﬁﬁiﬁ\élpﬁ&& clion method C or method
D wal pssirdiio bee vEorpNE spitnaliyasentainingodusy oxdlabatedmposition
pro@@MRRUEI)-AVN8I 8yARR PSR SRR ltion 50 formed does .
.not cﬁg&t}ain@drug orjl/gbeled compgund,thg%?(éf?amgp%b&g&a%%%%%%xﬁ ¢ acid-

ATl BeP RO L iR iR GfetEe Fpbediarsiay(@ . 20D61098D6Y cic.), -
acyRET 1145200000864 Lentrining m%@&&%ﬂeéﬂwﬂﬁﬁ% is

where a drug or labeled compound including an aqueous solution is used
sub R0 R T S IOREAT Thes oS5, SomtirTapeompoeiioh Gan
methedfbrmétsntuitaNemisly iiporedheorabsings of al-the staring (SMRORENLS, o
eled compound) or C2-A,

. C-2 (optiopally containing drug or |ab 2-/
mcog%gg%t de}LrIfgge Yeated o %}?F?lﬁgq géeﬁn{ge(éﬁgi."%@@?@%%é@%fmg
comipresifiie: aadralyopddielersiampbinditee fipusorae wilhe am e is pre-
forriP viously described (e.g., additional lipid . .

° com_éggg%ﬁ(% EN%(YJ%BE[%/ - \z}vPP I?ﬁ([()%%%rrl}%)?fﬁd?ﬁgf'@@% e teidscandringsr
compeseteEChRTaEhYY thedistsometivill Bevartengetel) iposomenasitessesbethcc
and BeyeinTVaeie, Crd d3iaRlank inesome, gidiug. or labeled compound

6{%” as previously described, be added :
production method C or method D are substantially free of DCC.

[03%6] In certain embodiments, the additional lipid component(s} includes
one or more phospholipid (e.g., a phosphatidyl choline, etc.) and a cholesterol or
cholesterol derivative. In particular embodiments, the phosphatidy! 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., & phosphatidyl
choline, etc.) and a cholesterol or cholesterol derivative. In particular embodiments, the

phosphatidyl choline is DMPC, POPC, DSPC, etc. as hersin described. In certain
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to the blank liposome in a subsequent step to form a targeted liposome,
which may be performed immediately after preparation of C-3 or after a
delay, which may include storage of the C-3 blank liposome for a period
Woitiikos8393] In a further alternative production method, n¥&tHEE2e6/608650
individual components are simultaneous mixed in organic solvent to form
a lipid mixture (D-l) (e.g., components: additional lipid component(s); N
embsmEnytsdn pbaepitstidd dticia 1PV Eahop O8I ) N{-0PH 6 eaghodiments, the
ipid mixt - n then be mixed. with agueous
* Iﬁ%ﬁﬁ%@%ﬁ?&ﬁ%ﬁﬁ?ﬁ%@ ‘%S& i8%0[g3§”(3a1dditiona| lipid
componen is):NwPE: (optionally containing drug or labeled compound).

Liposotie tontalh R Eaiioesim ®-De e 158 NkEE WitoTiicNePE
emiiodiaisnia HROSQPE1£ORIatNg: CRNREBILPA. %a@'&%t%é@gnts, the NoPE is

NG§L9 ne (()}5 NWPE:TF-NwPE (optionally containing drug or labeled
C o%ﬂﬁg , e the TF-NwPE is prepared and optionally purified prior

to admixture. Where the liposome-containing composition so formed does
not cofftai?ldrug lomiatislder cormhpdunaithéddiitiofdakelagieompound

asialB@¥ReRgRd Afiar. fopmation efth c-soniaining gomposition..
(D%bﬁ)%ltemaﬁvely, where a drﬁg%r%l%%%gj %%Erﬁ%giﬁgﬁgdtgl\ﬁgg Fn%a{amhfemn

(Thadnests sohpdmmiisty T5-aroRHi sBERGRRD (o By GHEOPE or TENG-

DSHRPsome-containing composition can be formed simultaneously upon the
mixing of all the components. [0394] D-3 (optionally containing drug or
labele pound) or D3-A, may,.then be treated tg form a liposome
(0a), WD Do 3, el LGB o ancr

&gemb@%mamm@an;;;nxﬁ;;gsémmsm reuteudlysdescstbed ke dheS7 WO
emi2005(029 &@%ﬁﬁﬂ&%@:@99{8}%§§ﬁ?8-c%ﬁ%’aiy@”a' g%gﬁgﬂmi shdese iehg

component(s):NcoPE:TF-No,PE liposome). er Includes a
compiuid g Boitipe GRB OB fpis s Erainbstertarybreddiposontwiasaesopibadon

dochiaseincMieralli4 inaphlanklipagome, a drug or labeled compound
may, as previously described, be added to the blank liposome in a

subse step to form a targeted liposome, which may. be performed.
_ immediate 351 afte%g%%%%%gn%?‘ﬁqﬂs&” &t r%gﬁgfgw RSP CRy R ed
Wlﬂé@:@ré@@ﬂéf ﬁﬁélli)mfblﬁmﬁi_l @mme@n@?p%m@aﬁm{@&%};ﬁ& witihdipid
iipo@iﬁ@é@ﬁta'ﬂﬂﬁé%ﬁp%@ﬁ@ﬁ'Hﬂ}cgmp@ﬁ&ﬁoﬁg?‘éﬁﬁgﬁl:l Egzsr%%&sl 'Inﬁc %Ipdcgg es

targeted liposomes, blank lipoSomes, etc.) by productio
(e.g., targeted liposomes {e.g., incorporating drug or labeled compound), intermediate

liposomes, blank liposomes, etc.), as described in detail herein.

10402} With respect to the variations of the production methods described
herein, it is intended that the modification of NoPE with NHS, the modification of NHS-
NaPE with TF, the preparation of liposome-containing compositions from lipid mixtures,
and the preparation of lposomes 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, mcluding, 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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method A, the lipid-containing compositions prepared by production
method C or method D will be substantially free of non-NHS starting
material, k;yproduct and/or decomposition product associated with
W%ﬁ%‘%ﬁg’g’%ﬁof the succinimidyl ester of an N-(c))-dicarboxylicPa?é’fﬂL-I82%6"09855{l
derivatized phosphatidyl ethanolamine (e.g., carbodiimmides (e.g., DCC,
EDC, etc.), acylated urea compounds, etc.), so long as the starting
COnRINBRESPTEPgSITIIMNG IRy e ddifseiaATAINpfronrof thpku mabatingdés asrentabie
carri@rtexniisighsteniebneosdustiogr- Metbod 6ot e thad: B WRE S credients,

. SuccNcwPE is not incorporated as a starting material (and therefore not
‘m‘i%aﬁofarak’é’aaﬁﬂastﬂ%%§%8%%éﬂiﬁ&&ﬁs}}iﬁwﬁa%m@ gpscribed further
herdipoSome-containing composition can also be free or substantially free of
NHS, as in when TF-N oPE is pre- formed and used as starting material.
In parti embgdimer ini it red
. produc ig)ﬁa{r}neth()ﬁd{_]I %&é&%%%%%%%g%%ﬂ% re%%of% é?a%%ﬁ’ i
lipif-prtaiRisg RaIRRT Bo R ISR ipracsraifererbstipusitions pikssared
embiRIQHIGHON SRRk &Rk EBsthadBrae, sHRsaptalY f86:0f DG osition. I
115)0’3%?%}9in certain embadiments, the additional lipid component(s) includes
O G S S O Pt Y S BB SR 1 TR MBRSHFl 1 certato
emohiilesterahecahpiesienalodgriisat vairly partatiacembadisne) Getb@nposition
cor hﬁ@g@%@ I{agréggp%iscPMPC, POPC, DSPC, etc. as herein described. In
certain embo imerﬁs‘,nt]hé phosphatidyl choline is DMPC or DSPC. In
particular embodiments, the additional lipid(s) are a phospholipid and
cholest&f8flin celidifr GRISTHIMEREINDOFRISISH 8P dueluinoug gF more of
sterflearabO UHd 9397 Honear lRine abedimats ciisaddiionalipid
component(s) include at least two different neutral lipids, which include a
phosphglipid (e.0wma BQQER ' line. etc.) and a.cholesterql ar
qholes?%(%eriv%%ﬁ’e. In pa?g‘éﬁ%{% %?n%{ggiﬁé%é%?gagﬁro?ﬁ%%@yﬁm or moere
of EHETHS I DMEEIPOREnRH SPoh.celats. rpivdesolirtyime gt a8l the
1R 2000/099863 5T USR00500868 h agients, the phosphatidy

choline is DMPC or DSPC. In particular embodiments, the at least two

differe tral lipids,are a phospholipid and cholesterol. [0398] Jn some
embod?éhen s, the %%% %%%ﬁ\%#@?ﬁﬁ%ﬁ?ﬁ‘é’u é‘%‘“‘%ﬁeﬁgﬁiﬁnﬁ’ §, the
conje BPE M DOPE orsNhorf S R chuderddinrem bo tisne s fheNolVPE is

me&i&@egf B LNGRSREQRRInRaticular ambadipents, the TLIS.10r o

example, )
diagnosis of conditions as described herein. Further, the active compositions and

formulations thereof, variously described herein, are also intended for use in the
manufacture of 2 medicament for use in treatment or diagnosis of the conditions and, in

accordance with the methods, described herein, unless otherwise noted.

Use of the Compaositions

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 dsscribed herein.
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asialoglycoprotein, folate, transferrin, etc. In certain embodiments, the TF
is transferrin (Tf). In some embodiments, the TF-NtuPE is a Tf-NcoPE
(e.g., T-NG-DOPE or Tf-NG- DSPE). [0400] In particular embodiments,
Wahm}ﬁ_}mgﬁis, for example, an anticancer agent (e.g., oxaliplBfif/US2006/668656
~ topoisomerase | inhibitor, vinca alkaloid, etc.). In other embodiments, the
lipid mixture or liposome-containing composition includes a labeled
lc_om@mm. In s embodinventethe il misthrersoticed as a therapeutic
iposome-cgntaining. co ition: e labpgigd; or
e T HO i
emboribsent, MMW@-aqﬁemmmiW@W%RMﬁégé&ﬂ%?W%%‘b& sitions
o QISR OCG HRoSOmEEonIainiogk qamAvsinse mayie itéatadtodaim
the corres onding liposomes (e.g., targeted liposomes. e.9.
thereqfcoméﬁmm@%é-om%@%% )??ﬁf@ﬁﬁ%ﬁ‘lsg Iemﬁp?osgr%"?e%,g blank
indiviROROMES B of assiRsssibed i detaillhereided0402] MitnreSpeeracohigat
variations of the production methods described herein, it is intended that
the cgydififStification of NoPE with NHS, the modification of NHS- NcwPE with
TF, the preparation of liposome-containing compositions from lipid., .
mixtuf8s}0and theaprsherranbAdnipb B RN NP EGIHECE ﬁfﬁi%fﬁémsm
apprﬁ%rr%?ﬁv% %%ltgﬁ%%%%%perinjent t_'bystb_&&kitifmaf&sﬁrﬁasmés&: g
‘ ation_ given the teaching provided in the
embprlessent; Sisdeiriad SRR RO ﬂ]‘ilé??ﬂ%nﬁ@tﬁﬂg%%é%%%p%on of
phaxg{é&ﬂ%ﬁ’lnfﬁﬁﬁﬁl]%ﬂﬁlé\n?ad@ aad Bsipresesnteikindtitbtoxadpieied herein in
~_Pharmaceutical Formulatigns [0403] | r
e o R R R st e e
admeiinelivigualse ntned:hereafiooohy ASiIGHRTH 00 NOPOHEI 8355
here CaALSRA0BI008630. £ONIRIRAGLCAmRsiieRT-as deseribasiipraitiand.en in
prie ormore p maceutically acceptable carriers, excipients, diluents,
conﬁ@hlhﬂ@ﬁ@plﬁﬁ@%@/@@?@ﬂb@ﬁ@ﬁ%%ve ingredients, including
combinations of the foregoing, known to skilled artisans and described
furtheragrein. [04edhineastitaimennh detinmeitsintieaphrmmabdugieding, bt

ot opmulations the lipid:containing compgsiiaads i%asiae ipasame as

embodiments, the individual is a human.

(0412} The terme, “pharmaceutically effective amount” or “therapeutically
effective amount” refer to an amount of a composition sufficient to treat a specified
disorder, condition or disease or one or more of its symptoms and/or to prevent the
occurrence of the disease or disorder. In reference to cancers, 2 pharmaceutically or
therapeutically effective amount comprises an amnount sufficient to, among other things,

cause a tumor to shrink or to decrease the growth rate of the tamor.

16413} 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 exfent or severity of the disease. For example, in
reference to cancers, 2 “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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embodiments, the lipid-containing composition is a liposome-containing
composition. In some embodiments, the lipid-containing composition is an
blank liposome. In certain embodiments, the composition comprises a
Wttt Bfer embodiments, the composition comprises a |Bb&{EgEH06/00865¢
compound. [0405] In certain embodiments, the carrier may include one or
more of sterile water, a buffer solution or saline, diluent, and
tumoﬁwdﬂiﬂaﬂ@mmﬁmfoiﬂéﬂﬁ]e‘ﬁhﬁcahamwm@bémeIWMymw
referer? M als%asalle or%m%rcc of dlgﬁe%rgt{%%l gygﬁ:? 2 § <361Jr1]r§d %'11: \9% pthe
polyet yen glycol'an e, Including com inations of two
condarqmo fecfitiod tfgtlfe:gom@q@ﬂbac}ktgmadéi iiobrededisp dotadf (hizvardritions of

detedﬁgm%@sdﬁﬁa%tzmﬁ‘ fomRosiions And fgrodlations N eof As deSeliRedhy

herein in the manufactdre of a medicament. Particularly, the manufacture
of a medicament for use jn the treatment or diagnosis of conditions as

describetfhereifl DR THE HEHGE é%ms@aﬂ%ﬂ@%ﬁ%& e of drog-
contihengdfpmmfywb@thesem; Ard-atsalifie mded feras® mihies an
inaiTRAHIACtIe of 2 H‘ed'gsae koL “?%&Q&é?%@ L dPr%agc osisor fhe.

conditions an , INn acc ordance Wltﬁ C?S eSCI‘I ereln unless
treatesthHiffseesroas ms@@ismémmmﬁmamamﬁigh@lﬁéwomma}dﬁ@mammg

comPLed Rreviokslyain: ofe.RspeLt is,Proyided Q%ﬁ&ﬁlﬁ%@iz%?&”@%ﬁéﬂmed o

diagnosis of conditions as described herein using the drug- or labeled
haveeo?ﬁﬁéaaﬁadéah@ﬁqﬁq@%.ﬁ?&%aﬁfaﬁﬁﬁg cHmPJE N & B eaghitiogs Life-style
factdtPOSO0AES: OruHRY IR eled ceampeund: Canbainin g Iasio MerGOotaiR G ancer,

o) O BB 105 TS PO SO GBS PABS & o EAEeEr dhe
moninethpdtinaybdipradicechgssstherapesticigpirbachstowards thee and/or in

con}g&%(gggmho{h@ggggnditions d_escrib_e_d herein_. 'I_'hus, ina spgcific
odlment the"drug-containing lipid-containing compositions or

pharmaceutical _formulations may be used to treat the conditions

descriféiPhereilfifcii RIS H e o aront fon Sufit Hem R deammesd s
cmceaetﬁpﬁ)&@eﬂﬁ@ime@mmesﬁ@@mﬁeﬂa@dgxﬁlaecdndiym@leamammﬁof
cancer %rlng ?t%itéoegnlg)c(dgcxgé?x sa’ttrlgr!:gne{:%%l;lsbae go gl:{%glnceege tiy E':? egggg@mems the
cancer 1s a breast cancer. In still other embodiments, the cancer 18 a gastric cancer. In
some embodiments the cancer is cancer of the pancreas, non small cell lung cancer, small
cell lung cancer, bram cancer, liver cancer, renal cancer, prostate cancer, bladder cancer,

ovarian cancer, or hematological malignancies {e.g., leukemia, lymphoma, multiple

myeloma, etc.).

104186] The drug-containing compositions, including formulatiens 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, cornbined modality freatments).
For example, in combination with other therapeutic agenis {e.g., cancer chemotherapeutic
agents as described herein and known to those of skill in the art (e.g., allylating agents,
taxanes, metabolic antagonist, antitumour antibiotic, plant aikaloids, 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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the condition. [04101 In another embodiment, the methods may practiced

as a diagnostic approach towards the diagnosis of the conditions

described herein. Thus, in a specific embodiment, the labeled
W@appotimél-containing lipid-containing compositions or phaPfAEESeReA108650

formulations may be used to diagnosis the conditions described herein in

individuals in need thereof, including humans. The methods generally
seveARASEasminisieninghtoha; nelyiddairanAnaunteba 6amROSHIeNdfemove

formulation described _hereip, effective to diagnosis the condition. %uc_h
2 TRih i STRRIb AP et Ay AR EakeR e eBRRITEABH WRH FHatRbd tBhor are
partiefelt thateonditgm{0Abd tdmsanme embedimaitsnitieraddividugldsnaurrentty,

ammalidiin |Ud€{¥%§$£ not Iimite]gito human, bovine,.horse f?line

or afier.ther 10D L surgery. LikeWwise, the compasifion agd trritilations
canine, rodent, o ate.ﬁ o¥her emnpo |menFs1, ?he méiw Ua?IS a

thetpedaaf .d@@e_titm Hheimbmmmawﬁ baﬂs;mft@sﬂverfaﬁhnmﬂa@r_ t_he

admiARRIICAlNe Qiﬁ%’%@%k!&fég@ﬁ% (RN ANOLNGERS A,60MBESHIOations

sufficient to treat a specified disorder, condition or disease or one or more
hepatSl SR ATSEMEIDT B DROVSIRIHE BECH FORLEFH R &b ba8e B0 10,
corbisQEdal: dntkelereneede £ANCEISviaP By RacnulitalR athewmRe tiicalition or

effective amount comprises an amount syfficient to, among other things,

the EHEE RATRON B Eifrirfk B AR et rOiH Hh EHRRGFSSIOn:
diaftd3}abhesdesong dandmenieifect Ve ito.iagnroseisOnagiagnosieatyhe, eic.).
Thgffeégt\’% I’;\mount" or "amounts effectjve éor diagngsis” cognates.ther (af
CG LAPOSOICS ma}/ also be a nisieres. at 1110?8 OIie siage of L?.C 1é 1hg
refer to an"amount of a composition sufficient to diagnose & specifie
threfisbeie) feomelitomorediseade, santdior sorssoranbeerchirsTHzNEs rtiortsr
radidigrediagnosisiincludes identification of the existence of the disease
and/or detection of the extent or severity of the disease. For example, in

referenge o cancers, - iganostically efiectve amount compyizen an
amount sufficient 16" deteet, for examp e,Tt%%lBgesenF%e androt =

forooreemeatisrribtdheon moreof malighantcal sotbive 2A0G6HO99 166 to,

cox%%égt? a@&%@% ngﬁgé%ri(ﬁ)e%r% gr(é%g:gﬁ%ﬁ% gaglgé?l £a S combined

en, diagnosis will'be carried out with ¥ ce to a baseline o
masabkgPsaterdeiedibilavaloibe speeptoitinapieshs wisdoorpsattepRuifisreress

of be¥els:Af defectipprboverackaeund. LI Raseinederals ielevalettienlscfore,

of detection) are indicative of the presence and, in some cases, the
aftgre%?ﬁycaf%%&ﬁ@iﬁ&ﬁatmem regimen (as described above with respect to methods

of treatment}.

[0418] In certain embodiments, the compositions are administered prior to
or after surgery (e.g., removal of a tumor or lymph nodes, etc.). In other embodiments, the
compositions are administered after surgery and prior 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-
finorouraci! and/or lencovorin. In other embodiments, the drug-containing composition or
pharmaceutical formulations may be administered in combination with one or more other
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(04141 When used with respect to methods of treatment and the use of
drug- containing lipid-containing compositions, an individual "in need
thereof' may be an individual who has been diagnosed with or previously
W aHEePefthe condition to be treated. With respect to methéd&Uisfo06/108650
diagnosis and the use of labeled compound-containing compositions, an
individual "in need thereof' may be an individual who is suspected to have
antbceonditiangsisuah s &épéﬁm'm‘@@ (family SNy RELIGL0H! di!ﬂﬂgtecan
an 4%@%@ f%cté) zlndlc ive 0 rlsk for the condition (e.g., smoking as a risk
ctor for ungy cﬂﬁ Fhals FHEVi mfﬂggﬂdﬁl%ﬁoééﬁmﬁtﬂﬁb

tyr@%wmmte@;bmg[agsusmammplewe Smoningsabiie senesity (8 Bombined
withk ' S f ease over time and/or in _conjunction
e R R o A0 B Hoatec
emppdiragieJBe tacervied Ifrap mdheribgein Sptsthes dancdipnay.be a
gastric, colon, colorectal or breast cancer. In certain embodiments, the
cancerjisizi¢olonieanafindticathen eRAiRBRRtY (1hedCARBRA B-ARreaskpig-
corSANG e%l In Stl|| ther e bodlments e cancer |sa astric cancer. In some

em Ments t %n‘?:gfn eris cz;tntt’:‘éefl ?‘ﬁﬁ’é‘lﬁ%ﬁﬁé’é N6 BRI EaiamTgay be
adn@gpgégpdsmmmg@ﬂt}u ritpeancel athrdin scanoe rniﬁgafecaiwgtp renal GRS
{2 C arian.cancer matologi
e R S S e
mf‘-’t‘ﬁéﬂb%@léﬁﬁft&hmﬁgsemﬁ sféréw@nsemtscmd mgrmmm@ isvites bribsdnjection or
confielein; iYyikse used alone or in conjunction with (e.g., prior to,
concurrently with, or after) other modes of treatments (e.g., adjunctive

cancer, py, ined madality trea r example, in
égﬂ? ©n Q us s} c%rave ous I 8 Bé’a% é?%ﬁ&ﬁ%ﬂ@é’r%@&@c’d

comblnatlon with othe erapeutlc agents
Gf%éﬁ%cﬁélﬁ%crfﬁé@meh énthhhomrtdabtmd‘smoﬁskﬂﬂ in thvars(@. gbout 5

hoxﬁékﬁl@ﬁt%&&et%@nﬁﬁtﬂ@@@%bgﬁ?@t?&lt% %ﬁ%&ﬁ% ﬁnt"ur‘tgﬁﬂga@“b{’“&m

plant alkaloids, hormone therapy drug, molecular target

frongd ahoui A S il ARBHA ORI WP conditiotplabing 4tfeatedfism about
45 mantey 1> AP PREHIORSHEseHaH HerelR CARRE: 3AmMINSEISd . ¢ oo

or more of other anticancer agents or CytOtOXIC

ith o
mmé‘g?%%’o%n L6 FHAACTH PRS RAORMHRPEF B & s, about
15 miivittoraieay Shtsiinured lﬁb&ﬁi@f@t@%ﬂf&%m Qt‘;ﬂa@?%é/\/;@oi%@@@/i%%@ about
60 15’1 6 \/ 0 verse reactions and/or clinica
m%%lﬁ%i %gt%%n%%% é?egg %itugrgté}é;gs(;bout g ?bl’f%t/é) out 2.3 hours, about 3 hours,
about 3.5 hours, about 4 hours, about 5 hours, about 12 hours, about 24 hours, about 36

hours, or about 48 hours.
Formulation and Dosage

164221 As noted previously, the lipid-containing compositions and
phammaceutical 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.

[6423] The Iipid-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 commosition{s) may be administered
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a tumor or lymph nodes, etc.) or radiation. Where one or more of surgery
or radiation are part of the treatment regimen, the compositions may be
administered before, concurrently, or after the radiation therapy or
Wty lsikewise, the compositions, and formulations thereof/8%2606/608650
described herein may be administered before, concurrently, or after the
administration of one or more anticancer agents. The targeted liposomes
ﬂmrag)régtfgz[ utloa fie ngvet%égﬁgg&s 8&?&9hﬁ?&ﬂeﬂ@Xﬂé@éﬁ%ﬁQMﬁa% keshiBation
onjunction with (e.g., prior to, concurrently with, or after) drugs to

or amibuiatete Syrmplerisnssdoeia e dsiit e b ARIBFE B PR oraton
of o%%%i{‘?&‘&é%ﬂhedsfﬁﬂﬁté%eg%ﬁam@iﬂ&h@ RIS/ MsOSLRRICERIOR,

_diarrhea, rash, sensory disturhance, anemia, fatigue, sto at'{ isf &ang {g&t
patieyTaPORATREDIO TRt g SReliip B BPREY iy g BE At st erEc? 4t
may?gf?ﬂeog}ﬁﬁi%g ﬁag&%&ﬁmwdie@ilst&r@:‘gmwaad gmttrea&m_ Entiregimres g
e.g., after surgery and concurrently with and after_radiation.therapy, etc.).
hﬁ“[@a97f1?}6{éﬂﬁa®8|8%8ﬁ%53&ﬂ%5€§ﬁ%?ﬁfng““‘ SFn‘%Séi .éﬁ%‘%&%ﬁ]&%@% o
reaff@gmulations described herein, may be used alone or in conjunction with

(e.g., prior to, concurrently with, or after) modes of treatments (e.g.,

adjunciivg gancenthgranmcembined Wwigdaley dspaineanish iosesxpimplencer,

the compositions may be used to monitgr the rogress ﬂoLtreag‘meng.S F({g}(rib
an SlasE EENEET A ARSI RS PRITO D RTR G P B T stéerdbie Bétore,
rat@&ﬁh&%m%tmmfﬂvamﬁagmeﬂwegmm;i(tas m@;;d Bboveith

respect to methods of treatment). [0418] | ria iments e vol
e GR SAS AR A r%%‘fg%%er%&n p%l%l? 8]& g‘%%f‘%é%rntgj%fe%g(e.g., ramoval of a

(e.dUmbeomigaphmodasisAldntoiercatibouiireAteome b Foratcedre

VO@%@;@I& Qﬁgeg&tggn Irgery _and_ prior 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 ¢ OsSiti
describ@8%4rére E]}%Qﬁ amfji‘ﬁf aff?ﬁﬂ%%féﬁ i(o] rsmélfg'([)n mls{érad (oradt R %&Hﬁﬂiw A

ne or more
cfrshrmatharapdic-pgeiatsd damn e geteriimadnyahdeptaddipepphysiehivt
based on the individual and taking in i ' apous ofacters
Sy U?ﬁnegp%ﬁ%j’%}? #F’f |V?£Jaeﬁ%#§§g%§§§%§g %%;%gr%%% herei?l,. 04191
addipartidotatensbodimehtss tradlting bomammaty &SRS aGH NG W eignt of the
r !m%ﬁ ‘mulat g AdRiniateret-incomRisabacwin hae
patgér] ’o%gg& fu%%ﬁggﬁgrr}d%%?ﬁeébcovorin. In other emb%ﬁ%mgﬁts, he h
IndiviRp oA PG oA S SISTBI B AT TEEN TS AEHET ohd Thay BE" ™
cafiiniRterechis aamiinaiienwithene of mroreaihes provided herein.

{6426} Tn certain embodiments, the dose of encapsulated oxaliplatin
administered at a particular time point will be in the range from about 1 to about 400
mg/mzfday. For example, in the range from about 1 to about 350 mg/mzfday, 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 o about 100 mg/m’/day, from about 5 to about 80 mg/mzfday, 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 io about 20 mg/m?/day,
from about 10 to about 80 mg/m?*/day, from about 10 to about 70 mg/mz/day, from about 10
fo 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 me/m*/day, from about 20 to about 40 mg/m’/day,
from about 20 to about 50 mg/m?/day, from about 20 to about 90 mgfm’/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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103 WO 2006/099169 PCTIUS2006/008650 anti cancer drugs such as
capecitabine, UFT/LV (tegafur-uracil and leucovorin), irinotecan, anti
W %ﬂ? %qgg)ody (e.g., cetuximab, etc.), anti VEGF antibody ré%g avastin,
etc.?, fiyrosine kinase inhibitor (e.g., erlotinib), etc. Such admi @}?5??3@08650

may also be combined with a treatment regimen including radiation
therapy and/or surgery. In certain embodiments, the encapsulated drug in
meffe/ g dten RPesobRddSendliitting/[%28), frocomfunclomovwlithBl0 me/m?/day,
sromeshadsoluse doseribemiRiEee Ipid: coNIAnng ComPOSIENS . o
%0 harmaceutical formulations o the present |_nvenf[|on2may ’ _
GRSt B R At AR phpahtSrial dhminidt atziminay. o ucssmplisheabout
13vingiofusaynration N bsmusion (H9 fianelioneal AR IR o6
m |Iée}égon s#gh S ngg‘gbcranlal mg:-}cﬂon .In some embodiments, the
Admimstration iS04 & b9138reciondm Emtintisudaptasdisintoseiat
Pal‘@pﬂmma$dﬁtttazmlznalss mfais;imn 1@@&1@@.;@@@?%@&6@2@@%%&@%& 100
S.Qr . Forzexample, hut not limited to, frgm abouyt 10 minutes
e o A S e R ot HOCPATH G gt 0
mefrirdisarabtuneioitey, Hom: Sbout4s duntbsuolabotd hiyr shi@mo
m eI i , out 45 minutes to about 3
gABDELLQAURINYIES [0 3001 4h0uUTS IH%HZ{Z%%Y b a%w'frtéorg@éa%

hours, from about 60 minutes to abo ufs, from a miiutes to

about ?fggrz{s, fro[tgeacpout 0 minutes to about 2 hours, about 10 minutes,
about nutes, 358 (S TBbRE SRS sBeR 45 AaprKanges

deseiiloest BOamirdses;dapuboBamingtet B Gminsites, wideut kifihousnabout
ours, about 4 hours,

co b 5
IgpbBQHE)?P, Mﬁ%&iﬁ&o&r éﬁqg&%gggoc;él rf?&vgrsg lé‘]? ebeo uetc§6 tlﬁ:d'aer)&e é)lf about

about 5 hours, about 12 hours, abou hours, a
admigipigRiien pat vt fesinss Dissugedoord Aosagedmrenious|intthes may be
adjtipidr eQntaEING, 69 BPOSL qam%&%m&g%ﬁg@ | formylarions as.

d?scri ed herein may be gd,ministere_d to indivi uaSFs‘q?rr?Hr?%Eea %ﬁ‘gi%r(%c&@%lm
TERhE TRSHEGE R GPEsn thadiieasaicetiseuserbingmeonjimet®alled
artigith Wit netieds aftlisedlemarined aarainaR423 e JRid:Cconaining.«ion i
Vie‘g%@&%ﬁletlo&sn ge%:%%g réeéeln, and, in particular the targeted liposomes

descri e&cheréi%, will'gen rglliy be used in an amount effective to achieve

the intended result, for example in an amount effective to treat or
{9 Dosages may also be estimated using in vivo animal models, as will

be appreciated by those skill in the art,

[0429] Multiple doses (e.g., continuous or bolus} of the compositions as
described herein may also be administered to individuals in need thereof of the course of
hours, days, weegcs, or months. For example, but not Himited to, daily, every other day,
every 10 days, weekly, monthly, twice weekly, three times 2 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.
Xits

(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 composition(s) may be
administered 104 WO 2006/099169 PCT1US20061008650
therapeutically to achieve therapeutic benefit. By therapeutic benefit is
W%&%ﬁgglr%?dlcatlon or amelioration of the underlying dlSOI‘dgFEeI%g({ AT
and/or eradication or amelioration of one or more of the symptoms
associated with the underlying disorder such that the patient reports an
improveaszent in fsat&agammm&tmtmtmmmag iﬁ@kﬂaﬁtdhesp@&ianbuma(y. g,
sti ffllcted ith the. herapeutic_benefit also

di
as usec!lg ef]agmmmg;a osxs ﬁelegg lsq f%r o(ﬁﬁim 1§ CONT 051%1011

ng or progres &on eas regard?ess of
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suffl lent to reduce tumor growth (e.g., as measured bﬁy rate of increase
= S &xiri e AR IO LiRTA S ROFBAIaTS 8 RBRTREREHET) foREeag thereof, such

as SIPRRAIML M cHestive Aeunl IRaNBRBUcEYe eekRase skill in
mean tumor volume (e.g., where mean tumor volume after treatment is

®@&Huced compared to mean tumor volume prior to treatment). [0425] The
amount of compositions administered in order to administer an effective

amounifésEncapbukaed enbgdieagnioikalipfatinywitciulsendosrasmaamieng. 2
usegffot:atﬁr\l@%'y' Bf I&Q@Q}Sf@&%@ nﬂ&@dﬁ?& t Weﬁﬁggéﬂﬁeap?dﬂgﬂé@ﬁt@ﬁrereof

the mode of administration, the severity of the condition being treated and
s dglanse heigiveloit BRI haT ePRAE S iPAR ABHE P ErE UBRipdRIRtRRS for
uséb?@&&&fﬁﬁsﬁﬁ@ﬁt%@@aﬁla@@@m;iﬁ& ndbddualbamng:tieatethrate.

Determination of an effectjve dosage.is w inthe ¢ atbllmes of - other
R od T ETE VBT BPIRE TEEn e At ATk Heoey o
devdettai ﬂ@mtbedlme@ts amkiécnimsa oftemeapiskidted thealiplatitdiadmlhiste redain
em%g}:g% d& H‘l@ { I” b Igritled? %? %M%?%éd&%%@%ﬂégg

or ex:

(_e hthe range fr out | to about
commﬁmczm@ Ipﬁ@labtﬁiﬁd%@ thg Atpldbosprecabout 250 mg/m2/day, 1 to
about 200 mg/m2/day, | to about 150 mg/m2/day, | to about 100

mg/m2{deg3ifrom abeiibadoyabeui-Rlgimnaitday.Hpoeiaboul pitonakeutical

70 mg/m /da from about 5 to,abgout 60 m mab utsto .,
forgyuay nﬂ%fa Sem% egu ofga ou%/g[‘](% % A rggfc’lf%a ?(1)%9 5
Wmmﬂommm/mafmb@ﬁ fmm%cvﬁgﬂﬁzddwﬁmmrep are a
cox%BQs%ng 49 QEE}B%;@&W”’%{Q %Xmggé&&? B.Jrgy]‘(g)e in a dry or lyophilized form, or in

a solution, particularly a sterile solution. When the composition is in a dry form, the
reagent may comprise a pharmaceutically acceptable diluent for preparing a liquid
formulation. Such diluents include those known to those of skill in the art, for example,
sugar solutions, e.g., dextrose, sucrose, eic. 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 {(optionaily

containing drug or labeled compound).
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to about 60 mg/m2/day, from about 10 to about 50 mg/m2/day, from about
10 to about 40 mg/m22/day, from about 10 to about 20 mg/m2/day, from
about 20 to about 40 mg/m2/day, from about 20 to about 50 mg/m2/day,
wirone@Eieute20 to about 90 mg/m2/day, from about 30 to abeatr8:z006/608650
mg/m2/day, from about 40 to about 90 mg/m2/day, from about 40 to about
100 105 WO 2006/099169 PCTIUS2006/008650 mg/1-n‘/day, from about

80 to alyp4s4150 mgkma/day; rem ahout S919.-2084L AR Mein/day,, from
about 8§1to about.135m /Ut%l/dag from about 80 to about 130

disp g S PRReSIoN B0 M St 120 AN M IS e BB RS ST device
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admintestered at a particular time point may also be about 130
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coffigiaiidalaythabe utBbmel nida-aneriS0 AN /a6 aRAN H{Dtherapeutic

mgslm2/ ay, a out 60 m /mZ%ly, about 50 mg/m2/day, about 40
SRR3Ry, S50 G 2IIRY 8550 DOIGIRREIR! B form, or

miprey/ w2y compbouts kT thgimaisainJO4ia] prbeidasemad ministeseek Mareduce
i t lose,ranges._described.herein, dependin
m@&@%&ﬂ%ﬁ&% Mﬁﬁ%'% Qfﬁt on%L t%e%%%ﬁﬁtﬁ%ﬂ c% 2 coxfiop? Iptio’nﬁ..a gd

i
upon, among other factors, the bioav he “comp stson e

forpraadivgs dbeRban divieinadnilavierde sitoeffoosnthhedddtmaf agents for
adARRHRISHAUEY. and vasiaus faclars discssed.apoNe. Resage, AMoUNiAnd.

interval may be adjusted individually to provide plasma levels of the
A I8 B th AP Are RGBS MRS IhaPseLARSBFe®E- hccording to

the judgment of the prescribing physician. Skilled artisans will be able to

optimizétéMective Tocalidosdigesiwithgutemiiue iexpectinentatiorefaratiowof
e ARG RIOUARONEISN - BA0 DRPRACS MRV ARG AHMAIEL rolevant
. using in vivo animal models, as will be appreuat%dglby?ﬁose &l n'the
informpsieno Tha inG NS doem e ke e entisuidtsofoiisjnstuie edmpuditionisd to,
pridedipsesbetingrein mayalsobeadministeres tangividuals in need -

thereof of the course of hours, days, weeks, or months. For example, but

not limi , daily, every other every 10 days, weekly, monthly, .

twice theg l%ltﬁ th re%eI nf%%%as eeén'g? v%}fgén%%}ﬁiﬁ?y%srg%r FRiage gKidual who
suffge fine ounaeingptine irtiescandivintls, deverp atheranonthprevitydthisehprising a

firbP O R R R R E W ount of a lipid-containing composition or

formulations thereof as disclosed herein, and instructions for use. The container may be

any of those known in the art and appropriate for storage and delivery of intravenous
formulations. In certain embodiments the kit further comprises a second container
comprising & 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

kd

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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Kits 104301 Also provided are kits for administration of the compositions
described herein, including pharmaceutical formulations comprising the
compositions. 106 WO 2006/099169 PCTIUS2006/008650 104311 In
weettaitperstbodiments the kits may include a dosage amount{&/§32846/008650
used for therapy or diagnosis) of at least one lipid-containing composition,
or pharmaceutical formulation thereof, as disclosed herein. Kits may
sutficlHiter SompYise sWtaliRPAckaQing-and/es i sbsitopsianasesehthe
composition. Kits may also comprise a means for the delivery for the
comp BSR4 S harmaceutical formulation thereof, such as a syringe for
injection or other device as described herein and known to those of skill in
the at4f0132) Hlsmsetambicdimenisathekiasdrap lineivae lgosdde herein
ace nPORLE B Bn RGO LINGLARY i lacpats) of a blank liposome, or
pharmaceutical formulation thereof, as disclosed herein. Kits may further
comprise suitable packaging_and/or instructions for use of the
composition. Kits may also c6tph ieans for the delivery for the
composition, or pharmaceutical formulation thereof, such as a syringe for
injectipnior othahodavieatds dasctiedareidearribkhonh tefthmse of tbkill in

the art. Additignally, in certain _embodiments, the kit.m j

ol BRSNS TR Pl b e bresent

inveni@orporated into the blank liposome. [04331 Additionally, the
lipid-containing composition, or pharmaceutical formulation thereof may
be assembledgnsthgformn ofjistokhackitpeovigas ienligda- containing

composition, or pharmaceutical formulation thereof and reagents to

e TR AT RR, Thn oS ey e

ion, particularly a sterile solution.

oxalipigiarinreSbomposiierion Gempteidistid Yeige At ARapBRRigecs 8 mg/ml
The RPAIRAGRMHICR I EcGERIabIe dilugntfoLBranasing Aok eronylatian kit
Such diluénts include those known to those of skill in the art, for example,
(WSTrighit- SBitoREe& g ordestradusiserdde; &482M certain embodiments the
kits may includes sugar solutions of about 1% to about 20%, about 1% to
about8rd, abobitR® teeboptdBdes abhsut Hitoteubdananondhseushdienter
[0) 0, 0, 0 04 -
: 6dQ.ahout 601 ARALAYeraRRUL 230, ARAULAIDARONT
for Aﬁ%éé%%?g?f%ﬁﬁ 6%, a%g;ut 7%, aboﬁgyg%, abgut g@ﬁﬁabout 10%,
1640 medium supplemented with 10% FCS (fetal calf serum; SIGMA, USA) were treated

with concentrations of I-OHP solutions {200 x (1/2)%% mM] at 37°C in 5% CO, for 48

hours. Then, the medium was removed and 2 substrate (WST-1, Cell Counting Kit,
Dojindo Laboratories, Japan) was added to the cells which were incubated at 37°C in 5%
CO, for 2 bours to develop the colored product. The developed color was measured at an

absorbance of 450 nm (reference wavelength: 620 nm) on an Immuno Minmi NJ-2300
{Cosmo Bio Co., Ltd., Japan).

[0444] The results are shown in Fig. 6. The cytotoxicity of -OHP was
found to be LDg > 8 ug/ml.

Example 2: Determination of the Number of Transferrin Recentors 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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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 o
Wﬁpzlﬂd)ﬁé%gr?tlé?ning composition maybe, for example, a targeteoP qi%gétz)?né ?08650
blank liposome, lipid mixture, or liposome-containing composition
(optionally containing drug or Jabeled compaqund). 107 WO 2
K562 A FHAS DO (et Gsstr ook SHPTING wma%% %%Sgn’fajf.‘nzgs ‘é%\ﬁ%%?fg{r%%%&“’

Agin _%mifgﬁ@ﬁmeaﬁ@mﬁma@inwmmm@fﬁbm Hﬁ%ﬁmﬁ |

~ Iimited to syringe, pipette, or ( e dhase enin
Um"%{%éﬁl‘ﬁﬁﬁ?ﬂﬁﬁ@&?ﬁ sifi6A may Oéi%%?}g% i%?a{%&ampouleeor other sterile
BionsAalaReatiRdhsimdiND ProsBRHONINE PetSTHSBE SRIIF-tHE EFFS

0435] The kits may include other therapeutic compounds for use in

Jap onjunction with the compounds described herein. In one embodiment,
the therapeutic agents are gther anticancer agents. These S NaY e,
provid4f a sep BIRHeL o 5%%??&%‘%%%%68&%&%?%% present
was RYSHIgE PIRdsled-stiehaybi T slopsHiotnedu Fvthel effethvehedsdf! 949),

_ either the additjonal therapeutigsagent of OMPOSILQNSAAL: Japan Co.,
usmm?éﬁgr%‘ff&cgbseg u%é%e?ﬁ S?r%ﬁ)g%%t e kits mag?inplude addit?onal

Lid. Aggnts dod rtiTedvaIRIGHA. FEs Akaieislermeins 1 1iRice e Wiverse
(Biogge—engj[ %PJ tkbes%lélg @dgmﬁn}iiﬁﬁ,u%ﬁ%e@%%W%ﬂ@ﬁ@@@ﬁ@gﬁﬁﬁeﬂ culture at

Immuno-enhancing agents, etc.). [0436 'glg)e kits will include a prop

iat
iftinstructioms A6p prepaUSENA ATk A BN S O DS Sl Fo

s
effects of the compositions, and any other relevant information. The

instrugliggs Mmaybg-isoasynsuitahler o atdied Tings Beteroidish e@reiein

printed matter, videotape, co rreadable diskgor-onti 186119437 kn
quanR ARG SSEpBE LT iﬁg""ﬁ"(\/‘é’%#? i€ zﬁ?‘r ?E%aéi% ?r%%i\%zgg%%h? )
radisEfens;fom arissus ceplitletoutvecoontiti bhutd S¥eR bR Sirs e ARC-300,

rqvided,,comprising.a.fir IRINSLLAMNISIRG & dosags amotnt el and
Ao Bi 9C’§‘ﬁ%rr?i?$§rgzr%§3fib%§%%{fiormuIations thggof as‘discg?g%céherein

the arltinstucionsvshebuitie isramed Ry 80ang GFHbk ok n e

wadi 20d appropriate for-gtoyage Ao detivanyahhticidnaysvitbramlationsuntor
In"certain embodiments the kit further §§m gse a Sefgggucot?etr%'}%% s was
to debampViSiF SPRERRTIODRIcHIYRReL PSS AT HEr iluert. adjuvant. etc.

detiBhERFtioniAtyiheicempasitern, eshe aniinisteradtio die. ideidhar:., 193,
265-270 (1951)).

{0448} For each data point, the concentration of unbound Tf was determined
by subtracting the concentration of bound Tf from the known concentration of Tf added.
The Scatchard plot was drawn by plotting the concentration of bound Tf on the horizontal
axis and the ratio of the concentration of bound Tf to the concentration of uzbound Tfon
the vertical axis. The number of the bound Tf (i.¢., 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. [JSA4, 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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[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
WA/ MWeks, 3, weeks, 4 weeks, 6 weeks, 8 weeks, 3 montHss#?6/008650

months, 5 months, 6 months, 7 months, 8 months, 9 months or more.
[0439] Kits may also include multiple doses of the lipid-containing
composison or Themutations’ irereobamdlinsthectidns férce sethadifackaget

e OURRIIER H108 WO, 2006000408 PETSR0001003650, STFEIeRGlors
storage and Use in pharmacies, tor exampfé, ospital pharmacies and

on theephipwofidinef Prrssrhdtiesd§onad froxt baresntsnpigomtdppheatinsigndicantly

highdPwRlications [efeHed jo fgLein are hereby incorporated hereinby
reference in their entirety. EXAMPLES [04411 The present invention is
further described with refere following E. ATRIES: however,
these Example%%‘ﬂ% iimring e LR Be oFthe present-invention.
Example 1: Cvtotoxicity Test for Oxaliplatin [04421 An oxaliplatin (I-OHP)
solutisi¥iPhs prepamasa M2 eisaslving Colaiprafitirmd Sobasbdpiise 1861ution) (

Cat. ’1aRse/disilied waten)alaancenialio Bl &imadbky dheicell ahildiask
was determined using a commercially available cytotoxicit ssa¥ kit

wes SRS RS BB EHO IO T aUS IS L SabaH) AT RER ALY

acetatells: (prayidedidbyrhte Clpnelundansge DiRaspatcivisenter dod swirled to

. Advanced Sci Te ogy,.t niversity of Tokyo, Japan)
R %?’%I??fﬁgz r%né%%% Sugp11 %{?ncecr)}tled.1 Wi r?%is(?‘%e CS (fetal calf
serum; SIGMA, USA) were treated with concentrations of I-OHP solutions
[200 X80 ) ARtjosring Eifipbordess F6PuRaERT 20fpend e fiad or uwp

(bali¥@SHRMQvadaReansestate, WSiloda (el cauntingtie Boinde flask and
Laboratories, Japan) was gddgd to, the cells which wgtgg#:cu.batedtatbwc d
sealef BHE B35 P BP Ro n BT H VS B I RSB I B A ro e (T h 8 A e d” 27
stir pdaler Waseneasined at ealedbddrbanbe. TG miciiefes gaciowadealengbient
620 n n ne Mjni NJ-2300 (Cosmo.Bio Co., Ltd,.Japan).
oG e Zastits LT LA OB e ColctaReRs of PR kel of
Lipid + NHS reaction mixture was set aside for use as a TLC control.

[0452] In & separate flask, a solution of DCC (99%, Aldrich, USA, MW:
206.33g/mol} was prepared by dissclving 70 mg of DCC in 5 mL ethyl acetate. The 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/NEHS reaction mixture over 10 -

15 minute period. The reaction mixture became more cloudy upon addition of DCC.

[6453] TL.C was performed on the control {lipid/NHS) and on an aliquot of
lipid/NHS/DCC at time 0 for reference, as follows. Sampie was spotted 50 pg (2.5 pL of
20 mg/mL) on TLC plate {aluminum sheet — silica gel 60F,s4 from EM Science
{Gibbstown, NI, USA) Cat No. SPO5554M), dried and then placed in the developmg
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 ammoninm

molybdate (5% ammomum molybdate in 10% H,S0,) and dehydrated with dryer.

[0454) The Hipid/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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found to be LDsp > 8 .tg/ml. Example 2: Determination of the Number of
Transferrin Receptors on the Cell Surface [04451 Human normal
leukocytes and human malignant tumor-derived cell lines (K562, MKN45P
W8P were used in the experiment and obtained as foR&W&:SAGYEEEH
2006/099169 PCTIUS2006/008650 K562:TKG0210 (Cell Resource
Center for Biomedical Research, Institute of Department, Aging and
Canceffdzijoku WikrerSitypdapany=Mikh4bRHRDMNISIOHD wtn K Qiyg1ete

lversi f iCi ; HL60;TKGO0345 (Cell Resour.

oo e P k7 Bt R R A (47 e
m IgahedyTasitsie) Uaivarsied. Bapeiin [0446)sTioe nasiyeinceTedtbarBi€HinY =
20 heceptors on the cell surface of each was determined by Scatchard

analysis (Comp. Biochem. Physiol., 116B, 137-160 (1949), using

Micros@&%cel).ﬁsolution of 1251-labeled Tf (Na-125] (PerkinElmer

Japan Co7 Ltd., JApERT SR HETHEF 1S, RERSHIAC (TSIRY WETKSRS middent
tempyrigdegeriinéthgen (BlochemtiBinp(psikes Gonimgty)., IR 32 materials

rm&ig%%g% %%%ga&ooggqh cell cultur_e at different concentrations ranging
from [300 X ( - 3 nMj at 4C and incubated for 1 hour. [04471 The

concentration of 1251-labeled Tf was determined by protein quantification

assay By tHe Lowriiisaiint (T hidrachemnixones)ss: shidled gearfjoarrntse for
~ B?MMXE?ZWQ?&%%@M&Q}I lpk’iﬂ%x@ J@@MMB@M ) &&EA@@; WelldeaPanel and

stem -300, . Alo o., Ltd., Japan}. Briefly, the solution was -
mﬁ%ér?tsn udg%%esp}xgé%gt}ég?ﬁé%k%,fgﬁg tﬁ}g eéfgﬁ&&f%%%?ﬁ%%ed
andgrifgebyooted BBH (80 ¢ (gravity)idpulawins witidhedvferepapiedidn. The
p%{%,m%ggﬁ&g&mgg%ﬁ?@f&q& égﬁgadioactivity with a gamma counter
I T

to determine the concentration o ouﬁlg'to the cell surface. The number
of cells determined by protein quantification assay, using the Lowry
methoég(v‘% iol. éH&%ﬁ?héé?%%Wﬁ%ﬁﬁ@%&%ﬁﬁ%? é"ééﬁ’@ﬁ?éeg using
siligoihbOthetorcenthatinnedfinpbiownt i Wascdstesnineds byauwhtracting the x 28
centration of bqund Tf from the known ¢cqncentration of Tf added, The
o B e ST BUA T (e

catchard plot'was drawn r%g
colign Zastafivaliisatmtiviie chtioodbihe gomosmtrakied).of bound Tf to the
concentration of unbound Tf on

[6456} Sample was loaded onto the equilibrated (but not dried) silica gel
column. Added 10 mL chioroform to column (5 x 2 mL). Collected 5 % 2 mL fractions.

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 collecied and designated fractions 6 —
i0.

{0461] Afier 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 coliected and designated fractions 11 — 15.

0462} Fractions 6-15 were assayed (5 L aliquot) by TLC as described
above.
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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. USA, 80 2263-2266 (1983); J. Cell Physiol., 132,

wot9Rs3199162987); Proc. Natl. Acad. Sci. USA, 92 3318-3322(h99&)0d1008650
Phann. Sci., 84, 216-220 (1995); Eur. J. Biochenz., 186, 367-373 (1989);
J. Biol., Chem., 258, 4715-4724 (1983), which are hereby incorporated by
fefefe{fﬁ% ip theig aptiget s 10D 20091 60.RH 52006

0449 e number of 1251-Tf bound to the cell surface in the |fferent

ot 2y s Tidre URETAIFSEIAOR H s Hhdimlrsacyr e TsbEr Bfeporation
wast{ansie (@ﬁ%@eﬁ@ﬁ%@@&nﬁ&éﬁ%@%@ surfase.afsthe-calblingsdervedfpoaduct

human malignant tumors w. an th t|n

and ORI IeR ek THRIS A ﬁgﬁ%&?ﬁ@?{%@%@s&eﬁo e
200 mg of NG-DOPE (Avanti Polar LIpIdS Inc USA) Cat No 870242,
MW 880.13)) wssyaighéd iacaaiss RSt 2 IMHRE
was added 39.2 mg NHS (Sigma, USA, MW 115 09) Next, 5 mL of
chlorofoumdEthylpacetaaréd: adu/wnnmememem@r@mmmam

and |rled to beg olvin the N
japW%Q%@gﬁ% Ssv‘é::“{r:\ll%1 %5 ?%]nﬁ@llowﬁ%gvl l?mm %%%%ggrabsaIPL
conwmma@mhem@smwn@emwmed it wn*dgentge@rt@élewr bar

nit ag Gf0 f the flask and sealed with rubber
W ac{@e%% tirring unlémr ni &Qn%

stopper. en was accomplished using a stir bar and stir

plate. The second leg was sealed Wlth e. There W,
perfortiég3t ambidh %aﬁéfrﬁ“ﬁéf % ”fé) Var‘i%‘%“%%@‘%a‘éﬂs iTRE g &
flobdaminyiesp il fid- sam)leTvk ﬂqsidmN‘rﬁ&xrbamtundmwgewam&a
asldeb use as a TLC control. [0452] In a separate flask, a solution of
@%b% "Aldrich, USA, MW: 206.33g/mot) was prepared by dissolving
70 mg of DCC in 5 mL ethyl acetate. The DCC dissolved qwckly in tL
solven{(i@éﬁbld afEaPERTssRiTHE e s iho s Brepansd dry
chiéABraximatel bk Mashen sdded srepwisede tadipiadikiSweaetitmmed at
mixture over 10 - 15 minute The reaction xture bec mor
armpy Sﬁ&%%ﬁhér&fﬂfo”r?%rf’ﬁ@é?i gﬁmﬁ_ﬁ wass‘ﬁfg}f fmed on r% I
stal(dupgdtmtdﬁalanA an ah stiopiotod LN DECsait afirde D fossefdhentelas

Con I ws. ; Omgl aesrgéjgttgd 50 .tg (2.5 1sL of

[0467} A solution of 61 mg of DCC (1,3-dicyclohexylcarbodiimide)
dissolved in 2.5 mL dry chloroform (clear, dissolved quickly) was prepared then prepared.
The DCC 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, 2 TLC (70% chioroform, 30% methanol, 5% water) on
lipid/NHS and lipid/NHS/DCC was performed to monitor the reaction by spotting 50 mg of
chioroform on the TLC plate, allowing to dry, which was then placed in the reaction

chamber (70% chloroform, 30% methanol, 5% water) to migrate.

§04691 The reaction mixture continued with stirring under nitrogen flow and

the formation of product (Rf (.3 - 0.4} was monitored over time.

{0470} The reaction was allowed to proceed over a time period of 2-3 days

at ambient texperature with nitrogen flow and stiring,
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20 mg/mL) on TLC plate (aluminum sheet - silica gel 60F254 from EM
Science (Gibbstown, NJ, USA) Cat No. SP05554M), dried and than
laced in the developing chamber where solvent (70% chlci{g,%org]b&?%)%sg
w @ﬁ?g}r‘ﬁ%}f’%% water) was allowed to migrate. The solvent FFGI WAS
marked and then the TLC plate was dipped in ammonium molybdate (5%
ammoriéu H’noly ate in 10% H2S04) and dehydrated with dryer. [04541
The lip S/IDCETELCHEH Histtireadenrfdipiga dernricoBrichow el
andtivefostietion m@mammmﬁ@te@tﬂ&ﬁe g&&)ﬁvgggimgegtgémﬁed
69,.PCTIUS2006/Q08650 [0455] After 18 hours, conversion to
by ?No?ﬂgg/lglg(?%g%ogw‘ég ot complats ﬁ\()gé‘i}i’)ﬁdafter 18 hours, and more
NHS (26 mg in 2 mL ethyl acetate) and DCC (47 mg in 1 mL ethyl
acetaté?‘%éie add88 SR PpTSgrassohsmerdad i tedted-IofTteat Tand

therr fiRQrbd. Q40 Ty 9&@@@%@5@@%@%@{%9%&\@?}}3%&/ Kend e
theatr a u?'%nt tgmsper t%{e Wl_th nltror%_in flow and stirring (pro ected from
FORD S8 He sstlélzfﬁ“g Hertats HerRaPBRor to purification. [0457]
Purification: The reaction mixtures was chilled reaction on ice for - 30
minutel47Rk chifedwaaciion siknrenesibbyfitérad ditiongh A BuekAefvhich
waduniehands dien washes 3Amas it A5 b shiorolorm. Al of the liguid
obtained was collected and dried by rotary evaporatlorﬁ A SEmi-sond
colymaipet deob e d4tmr S08SBRaHE T RIubiete Wasth o rudospdadeity
packe® .- 3 mL chloroform. [04581 Silica gel for purification of the suspended

paste was prepared using silica (400 mesh) 4 g - hydrated in chloroform.
?ln&l n.with stopcock. The

The siliga-gel wag packed, ont m X 28 c |
approxﬁlmaté3 size é}g%ﬁ]e be W%.;ﬁ%%?ﬁﬁ)(% ﬁu(l:%r a1{) er(gélcglﬂ?nrd]n fgssiica ge

colunt|ibhste & ai epordianh (alevfyrpdcked)nio 450 & Smoipleavaslbatierinl 00
mLanieithe equdibsatoatdhulnataried) silica.ge). ¢elumn,, Aglded 10 mL

chloroform to column (5 x 2 mL), Collected 5 x 2 mL fractions. Flow rate

was a fypetion ofgravity, but 5, x L fractions collected in 10 - 20 min
and dis%%iated %?5‘(%%8%& 1%‘%%]1%@%8 t?%%f?ﬁﬁ‘%‘ﬂ?&%%%%?ﬁﬂ&ﬁé%ol} to

colymp/1 Golletied|) Wasladdetors tBrapolom) (5 x 10 mL). And 5 x 10 mL
fractions were collected and designated fractions 6 -

16476} Added 200 mL chioroform/methanol (50/10, vol/vol) to column (20
x 10 mL). Collected 20 x 10 mL fractions. (Fraction 3 — 23.)

(0477} Fractions 1 to 23 were assayed using 5 mL aliquots via TLC,

16478} 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 (NG-DOPE; TI-NG-DOPE:DMPC:CH)

[3479] 583mg of DMPC (NOF corporation, Japan), 299mg of cholesterol
(Wako Pure Chemical Industries, Itd., Japan) and 75.7mg of NG-DOPE (NOF corporation,
Japan) were mixed and dissolved in +-BuOH (10 v/w vs. fipids (10mL}) at 45-50 °C.

[04380; The resulting solution was poured into a vial and frozen for about 8

hours on a shelf at 40 °C. ¥ was depressurized to about 0. immHg and kept at reduced
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10. [04611 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

WO ZRUARE - 15. [0462] Fractions 6-15 were assayed (5 L affglaproteest
as described above. 112 WO 2006/099169 PCTIUSZOO6/OO8650 [04631
Following TLC of fractions 6-15, fractions 7-11 were pooled and dried to

PresiIFe A ASHY YolaFF By AR IBF e FiRBl pRdhctobiatneRiar from which

pro@NSR BRI WesH1SImente 594 Welgtheas determined by by TLC against
the unpurified reaction product and comparison with a standard product

NHS- bt f I ' f
oSS bR e M Sl defpnions
mi}:(ﬁtd@tﬁwm@ratlwéqrﬁﬁfﬁﬁﬁwg (» m@s&%&e&m?ﬁﬁ&@d Ssngy) A

hore{r,%t%y&ﬁg%%an&t Rlageshinfe S lmeoninalflask with ZopeningssOnes

opening was sealed with a rubber stopper and a stir bar was added
DNRiGHerP RS E R RN OPEmng §b465] The flask was then placed under

vacuum and filled with nitrogen gas flowmg gently (repeat at three times).
The flaskwwvagpthén Reptagptien ol foige “ rigendaniie

After placing under nitrogen, to the Iask was added 25 mL dry
chlorofgrggzvas them stiradddsing-thesiichacandistitpiaterdvieveactiopes

was performed at ambient temperature for approximately 30 minutes and
Wlﬂ%\ﬂﬁﬁlﬁ‘ﬁltﬁ%%?eﬁ 58N e starting materials. A 20 gL sample of
Lipid + NHS was set aside for use in the TLC control/monitoring of the
readtiany [04BVPA/Shhifleh -GN R T4me/16.1mg)
(1,3xticyclobesycarbadilmine)PRISSGhred’ih £l Iderg chloroform (clear,
dissehedawskb)/ vas/prepReREhERpREpared. The DCC solution was
Dcadtad dropwise io) helipidAdke) mixture over a 15 minute period. The
solutigp turnedstoudynporrsisitiarohRE.C. [0468] Attime 0, a TLC
Ddﬁg%@ﬁ%%tﬂgﬁgo thaneh 5% water) on lipid/NIIS and
PRy S ae RS N e T
Entry 6 :DMPC/Chol/NG DOPE/Tf NG-DOPE(148mg/76.0mg/15 4mg/4.8mg)

[0483] Entries 1, 3 and 5 were each hydrated and stirred with 300 mM of
aqueous sucrose solution (20 v/w vs. lipids (SmL) (SmL 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 sokution of -GHP (8 mg /-OHP/mL, 20 viw vs.
lipids (SmL) in 2 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 2 mean

diameter of 500-2,000 nm and have a broad distribution of sizes around 100-1¢,000nm.

Example 7: Preparation of Oxaliplatin-Containing Liposome

(NG-DOPE:TENG-DOPE:DMPC:CH)

[0485] The composition of the liposome was as follows:
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chloroform on the TLC plate, allowing to dry, which was then placed in the
reaction chamber (70% chloroform, 30% methanol, 5% water) to migrate.

W %gf?flf{;gpeé 9reaction mixture continued with stirring under nltg%g%g@glgﬁgg 0
R 1

10n of product (Rf 0.3 - 0.4) was monitored over time.
The reaction was allowed to proceed over a time period of 2-3 days at

ambient temperature with nitrogen flow and stirring. 113 WO 2006/099169
Dirm@m&@mai‘@@éﬁébomf1921%’@?@%?8@{6?{%%%“@/’&’%“%@??%%%8: DMPC)
audhredghaRrighpsanfunnel and washed twice with 2 x 5 mL chloroform.

The entire solution was collected and dried b r%& ry-evaporation. A
ChelspfrebifdthdSans l@ﬁfﬁ?ﬁ%‘&?ﬁﬁﬁ%]&ﬁg@gﬁﬁ- aid paste was
N-gRsuspanded inx8:mdy Coloradtminafd-ghea filtafedicindthied) Fis-3-

process was repeated three ti Eipal er.three times_the.
PR DR R T OX L BTl T ot e ol e o

was
NCpreprea dymixipgrsilica fiapeiloroform which was then packed ona 1 cm

o3 A i Unmnts s oo

| gravit
dighacked) g[047a b Sdnpies rerelivHbe ke cgliibatte thit %r&&?-és&
hex%#%&%p@%mg& thhenwas assied) 1BMEshiRkairMaf:c0lumn and
aliquots were collected inlOO_mL fractions. T gow rate was a function
DMPGiaAt) (R SEHoR S sy ?PE%%t?&h‘lii‘Wd@é/gn 00 mL chioroforr
/methanol (90/10, vol/vol) to column. Collected 100 mL fractions.
(Fractign4Bp[04764s Aldderh 260 phhschioraformipethieob (36710, (omgiyion 2

~~folumn (20 x 1I ml). Collegted 20 x 10 mL fractions. (Fraction 3 - 23.)
HONVW :
JG?O\E&% ractions | t ZBSwere assayed using 5 mL aliquots via TLC.

[04781 Fractions 9 through 22 were pooled n&/}gr_ied t tyﬁ% ' )

rotary-e¥4B Bration*die WSHIZ XS, qlﬁ’el\%ﬁ;[? Fg?ﬁdo%ﬁé{ NG- (%Jg% the
mdlorithesaoizactions was:drig 427v00esyetd) lipamypiets pPreparatianol/t-
T DG BT S5
Gontaining about Smg/m) -OHP at about 45°C, so that the concentration of the solvent

became about 14 % v/iv.

10488} The suspension was passed through an Extruder that was lapped over
five pieces of 100nm filters (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 2 reaction mixture which

contained 4 mg/m! 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 imvestigated by SDS-PAGE (Sodium Dodecyl Sulfate polyacrylamide gel
electrophoresis). The analysis of NG-DOPE was performed by high-performance liquid
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(Waico Pure Chemical Industries, Ltd., Japan) and 75.7mg ofNG-DOPE
(NOF corporation, Japan) were mixed and dissolved in t-BuOH (10 v/w
vs. lipids (I OmL)) 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
chroméepieshynzed.( abhousdomimidy gnddeptabregduerd (ELSNYO00, Alitech,
169. / a ith xisi
e e S LR
lyophilized lipid mixture was obtained. [04811 A powder of the Lyophilized
lipid mixtieapeitahephahoveovis atifkec Wit @611y of powalery
Tf-NG-DOPE (as pr@@ggg@@@@mjggﬁﬁm@ d. A homogeneous
powder of lipid mixture was thus obtained, with a lipid ratio of 50:45:5
(DMPC:Chol:NG-DOPE+Tf-NG-DOPE). Example 6: Preparation of
L{pd88me-Continienr@ontipositiohs [048om¢ iid mikiliresswere prepared
according to the previous examples with the components as detailed

. below; Entry.l.:DMPC/Chol/NG-DOPE(1 179.4mg/16 E :
Disteg BRI SE (15NGH AT £y e e  DOFE)
Cholesypp ¢YEHol/NG-DOPEINHS-NG DOPE (152mg/77.9mg/ | 5.8mg/4.3 8mg)
N—gluﬁﬂﬁ%ﬂﬁtd&fﬂﬁ@l@b@iﬂﬁ@y@ﬁﬁdﬁdﬁrﬁ@=@@Bﬁl}i@awiﬁﬂmglglycercﬁ-
phosp%gﬁm%ﬁa'l%i%@g%mqys%‘a %ﬁ%ﬂgﬁﬁﬁ%m R ENGR RPResented by NG-

8mg/76.0mg/15.4mg
DSPEpMPC/Chol/NG-DOPE/TH-NG-DOPE (148mg176.0mg/15.4mg/4.Smg)
DSPCI048310GEnH™S=12 3 add(Bwérbach hydrated and stirred with 300 mM of
agueous sucrose solution (20 v/w vs. lipids (5mL) (Snit. of sucrose

solutiqn (20 viw) was added tq the dry lipid mixture and.stirced) for 30

T 05 AT ML AT HEASCEAh HYGTATLRt o GG in
9% sugrpsmpEouengotationedt s GasePh@lmgtx@pReiL, 20 viw vs. lipids (5mL)

in a 300mM sucrose solution) for 30 min. at 40-45 C. A

li e-contajning , mixtur ined. [0484] Lipesom
L o R e I AR, e RResms oag 03005,
Wal<0ﬂ%€|i§b@@#ﬁ@s%¢é§’ék¢ﬁrﬁffgJ%@%%@b&ﬁﬁrﬁg%xl@@éﬂ@d\ﬂ@@%@ﬁn

Teikyo University, Faculty of Pharmaceutical Scierces, Japan) at the ratio of 2:1:0.2 (m/m)

was dissolved in chloroform and isopropyl ether.

[0495] To the resultant solution, a solution of I-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.

10496] 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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diameter of 500-2,000 nm and have a broad distribution of sizes around
100-10,000nm. Example 7: Preparation of Oxallplatin-Containing

Llffosome (NO-DOPE:T--NG-DOPE:DMPC:CPT} [0485[ The comfosition
we ?ﬂ@oﬁ’ﬁb@ome was as follows: 115 W(r) 2006/099169 PCT/US2006/608650

PCT/US2006/008650 Dimyristoyl phosphatidylcholine
(1,2-dimyristoyl-s7a-glycero-3-phosphocholine : DMP%@E}NOF
Corpgoation, Jafee@holbsttrol{OEH-tSoivay PehRaERRERS By CH
§) osNetehx%rlacri] dﬂs\) NQ&%@!%&'@%%@SW@H@ &ﬁ@@ﬂ@lﬁ@&' NEHP-encapsulated
P a{ﬁglu%ryﬁ 3 loleoyl-siz-glycero-3- phosphoethanolaming, sodium salt :
NG~D@mEi1®®mg@;ﬂ—z}éﬂeﬁé@%@%@%@&@%@ﬁ?@&%‘%él’g‘é OF
(eDEQRORLANIRBAPERYGE N dialeoyiphasp batidyethef Didairdative
(N-(succinimidyl-glutaryl)-1,2- - miride (S-NHS: 038-0432, Wako Pure
to thgipright-ahilisy e 28¢ m%’@t’ﬁ%%ﬁﬁ?ﬁiﬁ@%}oaibm i ESO%%C@ -
Che%%?ﬁd&@e@@tﬂ., heseihgiienreprese Rt By NHEVNG-DOPEZING S lipid)
orporation, Japan) DMPC:CH:NG-DOPE. = 50:45:4:1
wers AR [%“lﬂééi‘ﬂ&%‘ 3‘3’3%%&% %“ée%é‘ eé%%%c%&g gg%%%gf 1-01-IP (8
mg/ml, in a 300 mlvi sucrose solution) was used. [04871 A mixture of

DMPJ0434] NG IePk Srarie epieop st Thioke PR gount of 20%
rela2045 Hel) was: disseiverd k(v totakliginiwelght) of warkied thahwlired at
buta ol/water solvent. The lipid s Iﬁti%%i)\ggls '%nj &?‘“d in&?ﬂO mMsycrase
ro0RRIHBHECBR RN S0t B/ 1- Sfabott 45T, 56 that the
tranSRRACENTHYEN &f theanlwenphechhe abtt tavby/, {84881 rPagion mixture)
su ipn was nassed through : MMEreaction
e L BT THOR LTS (LAt 2100, ot e
mixpredsene beabollin2 60800 sl # oI STPAREHS0SE MBWas thus
obtained, having an average diameter in the vicinity of 100 nm. Liposome

diametﬁgygqs detesmings UshngRELD- 0489 6 L1o6GEhSRBHatesuffel8diC eq.
saline (p|

H 7.9), 6 L, of transferrin (Ca . 4455 _Selorogicais. GA,
= G W AR T BB 2 he e et e B e
wastiteed gt 30 GdoniBOMhinitinFhis resultsthire teadion baureswhfgresultant
soit?ggg%rgg%léarﬁﬁ{%é gst E%%%Le”ﬂﬂg ﬁ%&&@a@%@lt%ﬂ E’é‘g§5pendeé in a 9% sucrose

solution, whereby a holo-form of TENG-DSPE liposome was obtained. The solution was

ultrafiltrated (200,000 x g, 60 min, about 4 °C) and then the precipitate was resuspended in

a 9% sucross solution.

[6500] 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}).

{6501} 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 Hquid chromatography
(HPLC) with evaporative light scattering detector (ELSD2000, Alitech, MD, USA) usinga
Silicagel column (YMC PV A Silica Column, 4.6 x 250 mm, Sum).
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[0490] The quantitative analysis of transferrin was performed by the
bicinchoninic acid (BCA) assays according to instructions provided by the
vendor. 104911 The increase of molecular weight after incorporation of
waraesftindwas investigated by SDS-PAGE (Sodium Dode&f BftHis/008650
polyacrylanide gel electrophoresis). The analysis of NG-DOPE was
performed by high-performance liquid 116 chromatography (HPLC) with

evEporative lightepatteiing ated ol SR Qm%llt@&naiMQ Piadddiziod
a Silicagel column (YMC PVA Silica Column, mum, 5m).

ExamplesgzPreparation of: @ Iatln ntai Llposom
NG-DSPE:T-NG- DSP% DSP f] FRe e omipos Fi"on of the

DSThdieisia s %ﬁ&%ﬁ@@éé?@ﬁﬁﬁdé@ﬁé}léﬁtmﬁﬁ liposomes (T{-PEG-
I;pc(sb;ﬁdﬁ}si%% @)‘b}ﬁﬂ@ﬁ'yﬁ?fﬁbﬁa RhoshhechRIng Q‘%’S&&o%&%%&? 1l £
DSI%\&I\}%%? I d| § aghos}ghatldyl ethanolamine
e S PE-BROYBHSeHENoRmite ;S 68AT salt
: DSPE- (CH2)3 -COOH; hereinafter represented by NG- DSPE)
DSPCIEHNG-DERElPBWMS, pofrtairier 61Ys [HABB] A B RLUROLE PHABE mole
I %
of FETRQLeRNS SRIulRNetIQHR §ﬁ‘ﬂeg4{§bi!%mlx 5%%%@?@%‘}0”) was

used, as described in Example 1. [0 tur C8080,

NOT, ), cholester %)3 -03005, Wako Pure Chemical Industries,
~ Ltd., Japan) and ggﬁ > SRS R 65ER1S 8 TRy DD RN PSRE
ilpomthT@ﬁﬁaﬁﬁaE@E&hp&omﬁsES Japan) at the ratio of 2:1:0.2 (m/m)

was dissolved in chloroform and isopropyl ether. [0495] To the resultant

soluthmsaﬁ}olutl%tﬁéde@b?&%k@tﬁé%&&%@%%nﬁ%%%Mé‘%seigﬂgd and
DSIEEe L eest%e?&ggﬁmlxture was sonicated for about 15-30 minutes. The

solu 1O Wy NGy N SR ap Gratibhe- 8D C to remove the

solvent and the freeze/thawing was repeated five times. The suspension

was friffeeiby bémglipmeersedderishayited mbtBRE bath YantrthavweatbYo the
lipoBsHnaielta standand ipHnessgd.in, water). This was repeated fiye

times. [04%B Then, the resultant?orog! ?/3%}1Isnssizgea !ts%% smcefbyt%

metpage BASPSIRRE WiterS: @ikchoat B0 mmsa%fwﬁv@aﬁ%?tmgwmmm the
disclbipex DEEIUEe hMadehMesotated in their entirety,

Example 10: Preparation of Blank Liposome

[0567] A mixture of DMPC, Chol (Walko Pure Chemical Industries, Lid.,
Japan), NG-DOPE (NOF Corporation, Japan) and NHS-NG-DOPE (NOF Corporation,
Japanj (at the mole ratio of 50:45:4:1; 410g of DMPC, 211g of Chol, 43g of NG-DOPE and
12g of NHS-NG-DOPE, respectively) was dissolved in 4 v/w (vs. total Lipid weight) of
warm ethanol/t-butanol/water solvent. The resulting suspension with a volume of 20L was
mcubated at 45 °C with stirring and passed through an Extruder (Stevested Machinery &
Engineering Ltd., Canada) that was lapped with five stacking of poiycarbonate 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 QBLS.

{0508} The lipesome 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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001, Northern Lipids Inc., Canada) and ultracentrifuged (200,000 x g, 60
min, about 4C). The precipitate was resuspended in a 9% sucrose
solution or MES buffer (pH 5.5) (MES buffer. Cat. No. 345-01625, Dojindo
W@ oS, Japan) to obtain I-OHP-encapsulated NG-DSREUSBREICHE50
liposome. 117 WO 2006/099169 PCTIUS2006/008650 [0497]
Subsequently, the 1-OHP-encapsulated NG-DSPE:DSPC:CH liposome
3:1 W@Waﬁﬂ’x@ﬂﬁﬁ%ﬁvfﬁi tasfelin £H). °r0 e hiseRsdvlank liposome was
h Cg{ gﬁ{]capsulated NG-DSPE liposome,

A -(3 dimethylaminopropyl)carbodiimide hydrochloride (EDC; Cat.
No. 922980, Pierce Biotechnology, Inc., USA) (in an amount of 2.7%
relativd®$§the weaitghiebbhé 3ipid) dﬁ@ma@y@mmmnmﬁim a vial and

frodesr B S AP 832 o \VAHR IPLY 4&*@%&5@%&@& ‘L@B% ('ﬁrﬂpig and

amount of 7.3% relative to the We%?} ht of the lipid) were added, and th

kephinthFd SHHCCRRSE VSO frte e aith & frelommaRes f@d@Sﬁﬁ@ﬁot%?t‘Ffé
step@aid o spdution yemﬁe rsined Dotiip ik @maunl ol e dRlative §0,teophilized

ight of the lip . J4132, SIGMA, USA) was added and stlrred
e e o e T sﬁaeiw S NSRS el
sallne) solution of transferrln (Tf) ((|n an amount of 20% relatrve to the
me@% HEsERsHMbenmbE ralinkén Vi aiyred IRl dad

amount of 20% relatlve to the volume of the total reactlon mlxture) and
the resi@ising solutian@tised atuaemaniperaRiresfanl Aaurof04a9kdadhe

t bt Tf- 10-40
50} ?;rlsg?err?hnd%%ﬁtgr? Cltrg‘?(ggogNl}, mp%n% % %%Dlo eUIC‘)e eml 3%?%5 ljiS?Hégglmng
for @tbounsaga%@ °(abstrd doditethipsusps A<iiiPames stiprediat fommiree /-OHP by
ﬁaéﬁaaasaatugﬁiiogeﬁﬁaayg Hess gﬁexr%&ﬁa "f%ég}ge ?%%%ﬁ&fﬁ%%@! BRrp were

above. The precipitate was then resuspended-in a % sucrose solution,
mORHErERY & h%ﬁ?—@éw PANGODS pesiRséssHhie was obtained. The solution
was ultrafiltrated (200,000 x g, 60 min, about 4 C) and then the precipitate
was re@&@l@ndedm mﬁ%;&mmﬁﬂmmlé%ﬁﬂ]xﬂaemumﬁﬁatm I-OHP
e R 8 e e e B hoR e A B e
assays, per ormed 1N accordance with the Vendors metractior
origggxrhoBEinobroteimitasay il IPidre viBld eChbIB gyad noeaduSA L {0668 prison

of hOE @}@fe@o?ﬁéﬂﬂﬁlﬁ%ﬁ%{)&SHE‘%@Q%%{HQ%&PC%%&HB& oFyestigated by
SDS-PAGE (Sodium Dodecyl Sulfate polyacrylamide gel electrophoresis).

[0512] Total l-OHP concentration for the case of condensing the liposome
fraction to the original cholesterol concentration was 210ug/mL. And the visld of FOHP
was 2.6%.

[0513] This indicates 210 pg/mL of I-OHP was encapsulated into the
Iyophilized blank liposome.

Example 12: Comparison of Liposome Levels in Blood and Organs

10514} A comparative study was cairied out to evaluate the biood 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 Schoof of

Pharmacentical Sciences, Japan.

120



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

wnleans14¢6 x 250 mm, 5m). 118 WO 2006/099169 PCT/US20@8200385650
Example 9: Preparation of PEGvlated Oxaliplatin-Containing Liposomes
[0502] Following the experimental protocol in Example 8,

DSPCigap tef%@é?i% ERC2ENSH PEuPtEG 3R OORH
Ilposomes f-PEG- liposomes) were pre ared }fﬁese Ilposomes the
su Fg{@wgﬁ%g}@ﬁqg Wgsﬂgsqwq;g{,\yggmn of the mice. A mouse bearing a twmor

wit SBnhIesteliRSP ﬁ}'ﬁ)ﬁﬁﬁ%%@ - M(?cQ?sP Wz&f@a Ol Tsed as the
2:1:0.16:0.03. [0503] This |§osome contained 6% by mole of PEG-lipid

colog TSP I%‘f%%e’* PRIRSiG2nef ﬁqéiawmﬁarﬁ%gbﬁﬁmpies 5

andtbraUigh HTEG €2 Hn [0804):.Al50 RadaRyWae irethad of amples were
e D R R o e Pely DR LIRS
the Eismrmadréét@emwmme(m Witerhite BSPEREE- NG IS0 D Ep[R6A6]

KD ith PEG he If w S ound 1o he
« I-|5po§s EPHC%% ougah%? g\ﬁg?%ﬂpfﬁ)és%fnﬁ dﬁ’ d f]mc?gcl)n?es Can a0 be
produced by the methods described in U.S. Pat. App. Pub. Nos.
2003/0@52@37 artioPGoRITTEL S0 e AiskIBRtychcaTWHREAaF S HRPE Hysues

weit collporal i Iheisentively iExampleidkRrepaiatian of Blank 440080me curs
O&O A mixture of PC Chol (Wakao Pureh ISmlcal Industrles Ltd.

apan BEBE (N E%’FSB R 54B%RICoRa R SRR %ﬁ@?ﬂ%’fl&%s
wel€ dppormaiied udapan{at themoda(mio, ohdid3:0HP 4b0ce0t-BMP @ 2dlcglated

OG0 43, 0ENG OB R and. 1 fgzg@n@a%o%? JERRECL) “Ve&x W Fig

dissolved in 4 viw ( vs total lipid weight warm ethanol anol/wate
9. solvent. The resultlng suspension with a volume of 20L was incubated at
45 C with stirring and passed through an Extruder (Stevested Machinery &

Enging@dnt Ltd. m@%aﬁmﬁﬂmﬂeﬂlﬁﬂbﬂmﬁéﬂ@%@s%e blood
T 00 B DU At B0t T Co T RN GOE s gge e
THEBtaNedDRE figemrave ié@eedmémra idbes VIHNG-6fS KREDEpostipostarned
sonSiYBBIEFMNAS ACIRIIRRI Y QB Rire quickly from the blood compared with the
PEG liposomes. The concentrations in the tamor tissnes are shown in Fig. 10. TENG-
DSPE Iiposome showed substantially the same accumulation to tumeor tissues as TE-PEG-
DSPE liposome and THPEG-DSPE liposome, despite being retained at a lower

conceniration 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 fumor 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 Linosome and Accumulation of 1 in Tumor

Tissue
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[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 119 WO 2006/099169 PCTIUS2006/008650 3:1:1 (v/v), then
W3 aAeP181515-60 min. at 30 C. Approximately 6L blank lipos8RieHsaYo{§igeso
obtained. (0509) 20g (about 19mL) of liposome solution was poured into a
vial and frozen for about 8 hours on a shelf at-40 C. It was depressurized

to aboypRybmmHg; ga%me@e B IGAUCRIHIESTUIE N 2 Ay SMBHISING ith
temperature frpzrs'n 0 C to 25 C stepwise over the 2-day 1ferlod At the

thegrerpiatio e this Procedsd ptinlB P et yepHinze seBrsRk HipbEoame was
D}\HP@E@QI&m?@Bmm@OMMO @%]Pspbgﬁﬂﬁlﬁntmlﬁmtﬁ&@hés@e&mmtesm)d
ncapsulation xa tin in Pre-Prep some
L R B PBFIHE (8 ML SO RM SO oLg S8ition)
forwmabacded:de plepated, ﬁgﬂmfﬁy@pmgjmtalamkﬂmbmnﬂmdlmd@mg
i r2ho rng, i S arated
T L e S MR e
liposome I-OBP and free 1-OHP were _monitored by VIS 600nm and UV

Tarpeifthi v AT A ANGHAC R E OB chidlek f’étét%{@})
N%J&&ﬁﬁ%@’éﬁﬁﬂ% emahon wWhS Catlifdd tot the cAS Bt
(:onden%g0 he lipgsome fracélcgn to the %YE &?al cholesterol (ign@e tration

finally, Id of I- WA measure ycomp 4rigon of the I-OHP

(Patidtinteafigmof kpdseim tapnd mtbemlmgm@mmmra(ﬁﬁn KfAOMRuf@bE2 ) elkyo
Total [-QHP co ration far case 0 ensm the osom
Rioh LB 3 g A EAHEGTE| S Ot AR R e
(Bwelltdmf BihiR. Ress 265132, mgsizfdma@s Zﬂcﬁargmte@tbjz -OiEmam iis

S‘m? r?gr %ﬂx E‘%m}t%"“%ﬁt? %anké omfnle Enﬂtrg%ii% /PBS{*} solution
arlso osome Levels in B and Organs [05141 A
at é@mamaﬁwseé @9%& m/ﬂédvm;ttt@wmme!@t@ b0 rdtpptioRe ahépscribed
in @GeHAlation in organs of I-OHP-encapsulated Tf-modified liposome
compositions in tumor-bearing mice. Male BALB/c mice aged 5 weeks
were uged g2 the animal models, and colon 26 cslle (derved Siam maves
vein of murine colon cancer-bearing mice described in Example 12. Tumor tissue and tail

were collected from 5 mice at each fime point for sach group at 1, 6, 24 and 48 hours afer
the administration. The weight of the fumor tissue was measured and the radioactivity
(unit: cpm) in the tumor tissue and the tail was measured using 2 gamma counter (Aloka
Auto Gamma Systermn ARC-300, Japan). Results were evaluated as the distribution
amount in the fumor tissue (% of dose/g-tumor) = [(caunt value in the tumor tissue) —
{value of b.g.}] x 100 / [{count vaine of Std.) — (count value in the tail)] / (weight of tumor
tissue (g)). The half-life radioactive of I is approximately 60 days.

10522] 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 fromn Fig.
11 Tfmodified liposome shows high accumulation fo 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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cells were obtained from Laboratory of Biopharmaceutics, Teikyo
University School of Pharmaceutical Sciences, Japan. 120 WO
2006/099169 PCT/US2006/008650 [0515] Colon 26 cells (2 x 106 cells)
waaisitaréed in vitro were subcutaneously implanted into the® &S840
of the mice. A mouse bearing a tumor with a diameter of about 8 to 10
mm (after 8 to 10 days growth on average) was used as the colon
cancersheapng 1o Semp Aol sheachof tRebpostniesspregared in
Examples 5 and 6 or I-OFIP (8 mglml in a 9% sucrose solution) was

injectgehifto the (ail vein, The, soneantration of exaliplaln was:adiisied at

5 mg 1-OFIP/ Icg body weight in"each case. As the liposomes,
effecty PN DSPEAe M (ME B s &0 ) - PP Ee e BSP Efipeddie ((
xiposﬁlﬁ&e%gmwfﬁﬁ%&&% lipgsome{ @ddsample Rouese Biseg.

0516] Blood, plasma, liver, spleen, kidney, heart, lun tumor tissues
DSP E CHEERHROT B TS G I S G S PRI e

in Ex48mead; Dhieus caftegrihg pamifustrattosy (hhéiRiscorcemiatsitivi theviich

transiglo;%qé ea h or ?6{1_ g.rfi.déurrllor Iisgauc?ls were determined using atomic
agsorpﬁoﬁ?%&?, A he 818 Eohcentition was calculated and
reported as the ratio (%) to the dose. The concentrations in the blood are

showdiAtig. 9ROBIFrTHENGDSPEYHESORRASAONEE SUBSTERMRIRAHHE
Exanﬁﬁé_l_f PI ’% g@g@gg_ﬁ@@@ étﬁlﬁ't%ﬁl?ﬁéﬁéﬂé@ﬁ‘gﬁ%ﬂﬂﬂt)sp Ekh'lfﬂi?%ﬁ@&@@l B&@fﬁdl}l\?bﬁi
- - ipasome and. -NG- ipgsome. However, after -
wsed. ¢ i e TR LB T SIS0 o e AR S R oo
date, disbmnpéardd/+OHe wuickdynfrasethib b lbedscaMipagac withth& e E@&e of the
liposomes. The.concentrati in. the tumor. tissyes S in Fig..10.:
o e e A CHAN I i b ine
size. thhsorzisslias BsT-PECGIDIRE fipdsyihelahd THRES-DSPEAIgddemd, ine
survif83Rile RelDg.relained at a lower concentration in the blood over time.
[0518] From the above results, it was found that about 6 hours of retention
time %gl{] bload after Etdminiggration E.Qi%essary and sufficient deliver a
sufficiétit” toncéntration of & a‘a%ntu ortissue at a significant level or
higher in mice. Itis considered that a retention time in the blood longer

than (A2 fhay idsicasdeePcaditit? obTHsmEPasTRETSe B Y HRt
transRRAM R HSSICxhibited an inhibitory effect on tumor growth. On the other hand, the

liposorne compositions to which transferrin is not bound had a weaker inhibitory sffect on

tumor growth compared with that of the liposome compositions to which transferrin 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 fissue.

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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Example 13: Preparation of Diagnostic Liposome and Accumulation of

1251 in Tumor Tissue 121 WO 2006/099169 PCT/US2006/008650

[0519] Liposomes were prepared in the same manner as in Example 7
woithpstbr wxception that 11251]-Tyraminyl inulin (in PBS soluonIsepteoestse

1-OHP and DMPC/CH/NG-DOPE/Tf-NG-DOPE/[125I]-Tyraminyl inulin

liposomes were obtained. Lipid components were obtained also as
buideseibackitnExamle foidivea ippsnme,SforoudatiaRsweare Rrenaresindithounts
Off\tﬂ&_ﬁ%}g@onents as shown below. The liposome lacking Tf-NG-DOPE

served as a control for non-targeted distribution of the liposome. Targeted

Liposome: DMPC/CH/NG-DOPE/Tf-NG-DOPE (63.3/31.7/4/1 (m/m))

Non-TdR§éfdd Lipbwoteie! (werratpoDm PUHE iNGIDORE(GS S LoASituting a

LipéBRD)s K204 1298005 bunch IR ytarmioy. ingtia %Xe%ﬁ}m?érﬁg 9. N3e Rt by

mOﬁ;erkinElmer Japan Co., Ltd., Japan) and tyraminyl inulin (Dr. Kazuo

ARy AMESTEIY B eire it cPRBORGST FRcaddiieuicip SereAcestaiapar)
by usibgotfteredesie virhod riBiache M B0 ye . 1RESE CAMMOYRndkAdant lipid was

319-325 (1 .Jncorporated by reference in its entirety). 1251-Tyraminy|
RIS &%’?Wf’aﬁﬁ%&li%ﬁ%ﬁﬁﬁimﬁlﬁiﬁ PPBST) SO iBf g AR cimide-
phenrdbenteatiOr pootit bmigintowas therteacspsiitaied in0ithe iROspIG, Tf
10 @S fpsgribes in s fod?03at1d 00, 6f each oL Ihg posping, sqlyfjons

was injected Into the tail” vein of marine cofon cancer-béaririg mlee

(879R8¢fised Ve AR Lipidummor US40 dinerdtadl innbleiollbotahiomeiposome
by Blis8 AR £ACHEIRE PRIBHINLAEHEHRRL I %ﬁ@%é&ﬁ%‘&ﬁ%ﬁ%@&% lipid,

(?ﬁministration. The weight of the tumor tissue was measured and the
ang Dipging i 1P esRmciH RS tissue and the tail was measured

using a gamma counter (Aloka Auto Gamma System ARC-300, Japan).
Resultd448%e evalndtedgsthectlistib utioa (Eifonmtdna e titeneraiiss (EofSew

19708 = tvalue. issue) - vglgreﬁﬁ .0.)1 X o
La%lg%% (count \%)lzje}%fg gﬁ)y%cglﬁ%ﬁ\?ﬁ l%%%tr%é %ﬂ)‘%lf ((t\fvéght o]fb‘fvl%r%]?)?undt
LY HESHE- BT e dpanlifes drifstedvia BraeBle i3 ppiokimitelin 60idaysat 2
cox[@éﬁ?ahlsh%ﬂ@gﬂi@@ﬂﬁ&&%&@%@éﬁ&ﬁ@@ﬂﬂﬁﬁﬁ%&&%@”ﬂ?é%ﬁ%{%fthe
td%sewgs defined as 100% and the count value of an empty test tube was
COl RSl RS el SRR SR b SETEa RS e TRSCHACARE WO RePI) of

thefigodilndndskappasentdiomi bigng a gamma counter (Aloka Auto Gamma System
ARC-300, Japan). In addition, the radioactivity of each administered solution (100 ) to
the tail vein was measured. The radicactivity of 100 ul of the administered solution
(standard: Std.) was defined as 100%, and the value (% of dose) for each organ was
expressed as a percentage. The tota] blood amount was estimated to be 7.3% of the body
weight, and the iposome 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.

185301 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))].

[6531] 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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I i T--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
wasEkidorsthe detection of tumor tissue. 122 WO 2006/099 1B /US2806/008650
PCTIU32006/005650 Example 14: Comparison of Antitumor Effects of
Liposomes [05231 A comparative study was carried out to evaluate the
conentiis BRI RO R gAON LaRGaRCRIAG A PRRIIIGBIGEIY 6%), the blood
reteniOHP- eTcapsuIated Tf-modified liposome compositions
?FTDBEE;S Iposomes prepared in Example 9, Tf-NG-DSPE:NG-
DSPE:DSPC:CH Ilposomes prepared |n Example 8 Tf1IPEG-NG-DSPE
liposdFfasple péirdelins! | DigarioeifieAchign Bhdahi domeaoh of
the liposome composmons to WhICh transferrln is not bound ((-)TF; 6 mice
in eachogeaup). [%a@ememagabea{mmeeomc@p%%@& inibe.same.
hpog%&?%u%%m E am Ie As the 1% &) asolutlon of 1-OHP (8 mg/ml in

suCrose sor was & KSR BRSSOk Wiyl succinyl,
etc. hdhﬁnhigﬁérmﬂeahd@sés ot fagikgovad dpfinedes thiedtas @latenmﬁm was

not gﬁé’a?sdfa@éd%ﬂ%‘?{ﬁgméﬂ'g%& 1920 2 UG A I B e as

the tumor on day O was de asl, an ?he 78 Was dh OWn ast
desgthedd |5t|ng size. The size of the tumor was measured on day
0, 2, 5, 7, 10, 13, 15, 18 and 21, and the survival days were surveyed.

[0525][TF#asTesults E;ﬁesslﬁmfmﬂmrillﬁigg kgar{@?@i@i@ﬂb@@w%e@ﬁ%aimdﬁ&d%s
osItions to wnich transterrin IS bound exhibited an
uHaq.il)Hanhl itory & 5‘%%189&@ P 8,01& Was r% W?h .

ect on tumor g ’n the other hand, the liposome
composmons to which transferrln is not bound had a weaker inhibitory

effect Bir3ftimor rowthicoMspLRrEa) With Przrcsres fidaumdchmputivods

mu@wm&mmeMEMUdNﬁi@%%Srﬁ%ﬁt%% Glad dpshigures:d
de:h;? at%c?bPﬁ af four}dlmaxtngbgﬁt 6 hours of retentlon time in the blood after
MiniStration 18 nece<iaR Bifd QumeshPRir s libbdorhd f9yAlept amounts of
tﬂetﬁmhsfem@% 1986A8 1 HavBuan Glhhihit@hhﬁﬁ@ﬁﬁ@pﬂ.tﬁﬂ@ﬁ;ﬁﬁ@%@r@@@d@ and a
deh { I‘U t
© ?%%cgﬁfiﬁ%ﬁ?%s%%% A R e e S hetica

Indygrgntmatitisioires b‘lkféﬂﬁi]’érfgei @hmmsmﬁyhﬂemeohhnqmﬁﬂiﬁmyvm

addé‘ﬁé&%ﬁ?&@é‘ ?ﬁ%ﬁ%ﬁﬁ&%ﬂﬂ aAr}%ErES’xJntﬁéﬁ'on, EXample Lo, QRimization af-
for 2 hours while stirring.

{0535) ‘Then, the reaction solution was washed 3 times with an acetate
buifer (pI 4.5), and the organic layer was dehydrated with magnesium sulfate and filtrated
by suction filtration with a water flow aspirator. Then, the filtrate was 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 orystal 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 m Fig. 14. The fiposome to which transferrin
is bound through dicarboxylic acid (NG-DSPE: N-glutaryl-distearoyl phosphatidyl
ethanolamine, NS-DSPE: N-succinyl-distearoy! phosphatidy] ethanolamine) shows high

blood retention. However, in the case of the liposome to which transferrin is bound
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[0527] In order to determine the optimal blending ratio of NG-DSPE in a
liposome, the blood retention ofNG-DSPE in which an anticancer agent
was not encapsulated was investigated in normal mice. Liposome
WRAMPBYNBhs in which an anticancer agent was not encapstitatedifyaissss
prepared in the same manner as in Example 8, 123 WO 2006/099169
PCT/US2006/008650 but using water instead of a solution of 1-OHP as
threrghea e SUR phasenidm Ui ENIBAMEUITS OfNGIRSRES [0528LT g ioiRtn.

santBGgirRmenntafthe ol lipjd components constituting a liposome is
defined as 100% and the contents of NG-DSPE are shown as the ratio (%

by mole) ofNG-DSPE to
liposome cortAiit 6% FAERBIBNNORANR AiminiTh BPBINGE
(PDP-DSPE) as the constituent lipid was also prepared. MPB liposome is
obtaind@ByIformitgcadiposopie diehihding mateimide:r ghembityiate.
lipdMRB) 10 the:aming greup.ef.the ethanolamine of the lipid, and binding Tf
l os_omgi]téhrou h MPB g%sdg%?félo ,lﬁgsac’ﬁﬁeﬂc%?f&dﬁﬁ& §d)prd denatured

at 95”5&2%5@@ @f@%éf(gfef& AQBHINPE 3 Lipid ST McandSA) tippsoereiSosthanol.

By obitginbduy forminae; ioseme. Ry bingding, 2:pyridyihio propignate (PDP)
oup of ethanolamine o thg%i%%g,g %?ﬁ %%%(E%% %r?ﬁzgé“ gel

fo.t .
S TV PIOB TOSPSHaetcveotas o (1GF-m

undereebsstagej (el okaboratons Anigpal Science Co., Ltd., Japan) were
used. As the tracer, 1251 was bound to tyraminyl-inulin, (prepared as

descri i Example, 3 this inulin solution at.a concentration of
_about, ??;gs}?ml was er%a%ls%u a?grg%lﬁsomfﬁ%el r%%ﬁs“éﬁ%é%?ﬁ‘ﬁémwméﬂver

SteUSRetd A BisobMan Hhsginak shstish, GibenRisinieasLES0VaRd, t(hgan). The
resulacheagikivity {8 P AR of, i : ker,w. easured ysing a
Gist9mMa, co n?_g E%\I ka Au%hglgr%grﬁg%%tgg{ﬁ%%@% ?%Sa%%jr%%ﬁ#ﬂtaryi“
aé%}(ﬁgn?%ﬁ%a C{l‘l ‘ﬁgﬁ%&?w@a@%ﬁﬁﬁﬁéﬁéh@améaqmmm the tail
RNt powag R (o R L s et
5 ; .) was ined as %, an e value (% of dose) for eac
D a0 oot Rgls WRBACR MGG a0 28) b

N was expresse

0
apogg%ﬁgb@ga t0bb-Padbidptheghodypavéight, and the liposome amount in the
blood was expressed as the amount in the total blood. The count value of

an empaest ubemasdefingd @:ﬁx{{;‘ﬁﬂé{?‘lg%%g?%b?ﬁgg@ﬁ&gh%géome}

. hich subtracted from the count value for each sample
Sﬂmgvpé?ye’ég%%neg Yool nas some molecular weight distribution, a gompﬁcated

eiectrophoresis image with several bands appeared. In the case of TE-NG-DSPE liposome,
a single band appeared, which is much more casily 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 2 PRG-derivatized

liposome composition.

Example 18: Effect of Free PE on Liposome Compaositions

10540} In order to investigate the effects of the presence of free
phosphatidyl ethanolamine (non-NG-PE} in 2 liposome, the binding ability of Tf was
measured for TE-NG-DSPE liposome and a liposome prepared by adding distearoyl
phosphatidyl ethanolamine (DSPE) (no NG present). Tf-NG-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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[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

WaAMHINA%N Fig. 13. With regard to the concentration in theCBIESE 4HEEE0

hours, NG-DSPE liposome shows high blood retention when the lipid 124

WO 2006/099169 PCPIUS2006/008650 content is 3% by mole or higher.
liposodA® fesdbepande ifriceDRRIS §6Aa ¢ BOBD0} 2 therioloDd: - ERtidrpartes fov.

mple, 16;,Effect of Tf and Diabhhoxylic,Acid on Blood Retention [0532)

DSPE::Ir’]i(grpdie%lr%&t}%%%gﬁggtg%élé%g#eﬁ?ﬁ%épﬁsence or absence of the

liposome-bound transferrin and the types of dicarboxylic acids, (

glutd®F48lccinyrbsssthe bistis potsisht S 2 ran: L PEQ G aivelent

amouHRATONES B IRCDanARtisATREAgentwas: fofteatapsitatedhwaiposome
examined in normal micg.

The experimental method t
samnplgs QL DGR AR TE ORISR TS Eotaring B prosphe e s
the bantohestl ecimiti i d waly b etaindhin stebdofbghitaficcaniands prepared.
[05341 NG-DSPE (glutaric) was prepared as follows. In the dark under a
nitrogeskgps strear. LSRR ME-B08G: NOE Garrortienmlapanhyase of
suségr)]ended in. dehydrated chloroform of 10 tri%%g %he \%%{grge of DSPE.
NG-Diffdn+ P8Ry tireaene Ssiis 8 e mgia %’ BB WS Bire
amou@hgmicakindusfiestbitbwlapanywereiadded! Al BSHE hiydrated that
chloroform ' f glutaric acid anhydrous (GQO71. .T Ical
conta e A O O s B e CH e S L et e
aminagDSREDHEE auedccimbwiber at tbonsachoperhaued IAfterathipbisarboxyl

groug@?ﬁggggpﬁfyas reacted at 30C for 2 hours while stirring. [0535) Then,
the reaction solution was washed 3 times with an acetate buffer (pH 4.5),

and the or%anic_la_ magnesiym €§I%t , aglngiltrated
by sEEASTP it atiof WRARS0EE: B ftorHier the Titrate-wa
concentrated under reduced pressure at 30C. When it became oily (about
2 imé&SHR volursénsfipgPmycomdmanbrivastadastrt idhniergsiais and

popinen fitersdpt wassdissplvedhitchigreform-raoain, maddhisspppgagdudienas

repeated twice, Then, the crystal was dried under reduced
Example 7) and TEPRG-DSPE ﬁposgmes (prepared as Ql Exampﬂe in blood and twmor

were compared. The results for the amount of liposome retained in blood are depicted n

Fig. 17 and the amount of liposome detected in tumors is shown in Fig. 18.

[0544] The results in Figs. 17 and 18 show that while the TH-NG-
DOPE:NG-DOPE liposomes show a lower accumulation in the blood (Fig. 17} than the Tf-
PEG-DSPE liposomes, they were able to deliver a greater amount of oxalipiatin 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: Comparisop of Liposome Antitumor Bffects in Colon 26 Tumor-

Bearing Mice

[0545] Using the protocols described in Example 14, the effect of WG-
DOPE:TENG-DOPE:DMPC:CH liposomes (prepared as in Exanmple 7) and TEPEG-DSPE

jiposomes {prepared as in Example 9) on colon 26 tumors in mice were compared. The

results are depicted 1 Fig. 19.
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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. [05361 The results are shown in Fig. 14. The liposome to
WOMH S ferrin is bound through dicarboxylic acid (NG-DEPHS2606/008650
N-glutaryl-distearoyl phosphatidyl ethanolamine, NS-DSPE:
N-succinyl-distearoyl phosphatidyl ethanolamine) shows high blood
retentjossdiowevarcin thewase Bighi lipotolirotomehigivt 4R SreHip of
bound 125 WO 6 9 P 8 Paathie-S hapd
g O B o e
acculigalnti; trafistereibibw NS HOORE: EMPROTE: RMEopRoR o KHalsE 3|
iikei%'ﬁ%%ﬂ%%? t[{%@%%d%én%%%m eopfaRalyicak metheusliab whom they are
Characterizing the liposomes, an example of electrophoresis is shown.
adminid&6he was dissolved and denatured at 95C for 5 min in sample buffer
containing 2.5% of SDS and 5% of 2-mercaptoethanol. By using about
mm‘@ A0% fhobg chenare] fE{aatdon i eBaziah A - BB A 0E o] WINRoT
Japan), 5 | of each sample was app

A

\ pn he, d Ierors
was carried out under a constant curréent of 20 mA for 1 to 2 hours.
[05381 After the electrophoresis, the gel w ilver stal Wi Si )
stainin@?ﬁtﬁWak@@ﬁf@@ﬁ@ﬁﬁéﬁ%ggfﬂ%ﬁgbg}? t?%%%%ﬁ@ﬁgc CH
lipodaRan)pperaesuitsmreshoMnuinckigimmicetheé folivaing liosernes. ankented
transferrin-N-glutaryl- distearoyl-pho Idy| ethanolamingqipQsome ¢
HC?F&-@%%Q&%S{%#EWI@%@% ) (ﬁgng?%%? p)%?g%ethyle% (g?%f/!g(f)lII@%stearoﬁl
Insiplosptatids AéthanslaativelipdSome PR E ABSPE TR oSG e)yiakencer
Res?eé‘ég:\%{g kss b Ancantain b-ape; Ti424Q0N @ apa-if 120 wg. dxanps in

. , and h-apo-Tf (30 ng), respectively. [05391 In the t

sohedrmparative EsEarIpTE, CPRPRRID hﬁ:ﬂﬁﬁ&&*&ﬁ%&c%wéfeowfé%%%%ﬁ§ﬁ%|

pdiasseive - molgshlaneeiohi-aistripuion Fescomplicated electrophoresis
image with several bands appeared. In the case of Tf-NG-DSPE

| | e . .
IposOmg S'ngE%%Wgﬁ%%%@@&@?ﬂﬁ%%ﬁ%'We@@@lﬁfﬁﬁﬁ%ter a

and enhances the the liposome. These results indicate

intthagdosiha ip esoméso e StdRuadandingEitAs fresdiemvéntdhdal
mgﬁ\@%ia%%ﬂsmaﬂ%qm% simpletthan dhatdenmPRExeativatizec: of 15
ipos

me compaositon. . .
mg/kg/injection. Vehicle (about 10.3% sucrose) and blank Hiposome control groups were

injected on the same schedule.

[0549] Mean tumor volume for the HCT-116 colon tumor model, following
treatment with NG-DOPE:TENG-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 mgfkg every four

days (4x) yielded 39.3% of the control tumeor volume.
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Example 18: Effect of Free PE on Liposome Compositions [05401 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
Wehes(#patrfor T-NG-DSPE liposome and a liposome prepafSi i aeliegeso

distearoyl phosphatidyl ethanolamine (DSPE) (no NG present).

Tf-NG-DSPE liposome was prepared from DSPC (64 parts), CFl (32

Epaiipleand NGrioRE A4 ikt Btk NOCxlombEat BSPD E20Wehmor Model
2006/099169 PCT1US2006/008650 liposome was prepared from DS
(64 par H (3 -DSP _ rts)in.t
same ﬁéélsn r aszilrﬁ%é%g%ﬁp erSQ. 5%%%@%%%%%&%%%@08%

LiprrormpS PRIy sdsiade i agledlenheambuntsiof dHSiantsBC DA @uahdimplanted

o i .o B e 9 4

Copdritls {iate Vidtmmretf Hidniat SBLifiny andeisaisdedin Frampre-1impan; 50
mitRp42 ﬁEQd@ﬁwﬁr@T@rﬁHMd fﬂnl:fi’r%. r?@;()%:\ﬂfﬁ&@%@ %%E@g&etﬁ&xﬁﬁ%%;%d NG-
3-DSPE + DSPE lipos to which 10% by male of DSPE was added,
Dk @ﬁ%@*%#ﬁ%@@%@pﬁwéﬁffﬁwéér%ph%?a Witfafkg BF vehicle
coM@LDBREdposome dWatn€ohtaind thentedrpiErOSR Eidisisdiketydhat this 4 and
[ i Tf and the _amino,gro f DSPE compete
wé&%ﬁﬁgﬁ% the ré{aggt%%ﬂ\ﬁr?éfarseﬂpf s (%ﬁlnda o &(gagar%gxyl group of
NG-DSPE. Example 19: Comparison of Liposome Levels in Blood and

Organsi 984 3] UiRy BT BIsES R e et RTEXAATE TomeRaRsirdis of
foll@H3 QRERERNGIDORBONPG- 8- (TINGROPINGHIRRE) iResemes.s
repared as in .Example 7) and Tf-PEG-DSPE liposomes (prepared as |
o R R A P o ST ARl A TGS REET os volime
forgimolUnnef Hipesoméprethined?ifiiblood are depicted in Fig. 17 and the
amount of liposome detected in tumors is shown in Fig. 18. [6544] The

esaiipin Hios b %&%’e%ﬁ;ﬁ@@ﬂo@‘ﬂ%ﬁ@@@%ﬂ“ﬁéﬁfégﬁiﬁ%ﬂﬁ@g@é@%g umer
liposomes show a IoWer accumulation in the biood (Fig. an the T1-
PEG-DSPE liposomes, they were 41888 deliver a greater amount of

oxaliplatin to the tumor (Fig. 18). Lower accumulation of liposomes in the
blood id4#&Y to rétueetthemadibraeysySehio@He s Wit eap@iplaio. CH

liposomes (prepared as in Example 7) when administered against subcutaneousty implanted

MEKNA45 human gastric tumor xenografis. The test was performed at Panapharm
Laboratories Ce., Ltd., Japan in male athymic BALB/cA Jci-nu mice (CLEA Japan, Inc,

Japaxn; 50 mice) was studied and is summarized Fig, 22.

[6553] Groups of 4 mice were administered NG-DOPE. TE-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
MEKN4: gastric tumor model following treatment with NG-DOPE:T-NG-
DOPE:DMPC:CH liposomes was 65.4% of the control tumor volume for the 6.7 mg/ke
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).
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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
W%Z%%beg 7) and Tf-PEG-DSPE liposomes (prepared as g Fé%%ﬁso

on colon 26 tumors in mice were compared. The results are depicted in

Fig. 19. 127 WO 2006/099169 PCT/US2006/008650 105461 As can be

izfﬁél. LipasameAnfitumor Bffects gn Yanagraft.C.OF O 205 Colon Tumor
compared to oxaliplatin solution, hgugugr, as noted in Example 19, the
accumulation of less of the NG-DOPE:Tf-NG-DOPE:DMPC:CH in blood

(plasmgnwil] likehy, mean hat these IReSRMeTpie-PeNer itasaled Athe

individuals to whom they are administered. Example 21: Liposome

LpoRATEMTCEEE &5 oh BReABYr it MCT AiTe CoRRAAGRIBY: SRisHenqosdy jmplanted
collematibmer &ffispey et e Nl ORELNGasRORERME Sdatlern Research

liposomes (prepared as in Example 7) when administered against
m&%ﬁ%ﬁ&éﬁ’%@l?ﬁﬁiﬁﬁ@&“ﬁ A8 HIFREH o tLiior %égﬂwg@av&?rﬁ%éemh
and@stwwheperfdieed S0 UibsiwResedikel) WinstibubdinAtindSAlunamaled as a
mfatglr}émic%g%r-ngarlqi %%OZIAIOSIEJ.?];IQ I_:2 derick Cancer Research and

B enter, ) %ZX 50 mice) was studied, with oxaliplatin in

evelo
solution used as a reference compound. The antitumor activi% of

NG-DOPETH-NGISOPEs/INe PR fo b5 eDIimiB et Hprigmsp were
adxiﬁﬁéﬁéréﬁ@;ﬁiﬁ)ﬁﬁj;ia‘ﬁuﬁe&@%f ; 'Mdfﬁe;&m&qggmm@mméa&é@@ffm
infravenausly (i.v.) every four days, far four injections (g4d x 0ses o
e G RO ST b 0o RS BARyon 1 the
sargehetidldat Thdossol fhumgdghihertiom Melkicte abelitid 0/846suetasaye

| I injected on th hedule.
S A B S B o, e

Mean tumor 1 on tumor model, following
treatment with NG-DOPE:Tf-NG-DOPE:DMPC:CH liposomes every 4

days wHE 98906 St Contt NP VoITRE fol- R A PRy grotiramiaiered

v SHeoiihecansokjutmonyvalumees 601 Hend O med@egigepiothBIRvEdHOr
trea; Ctléﬂ e\cf)ézNy%iEe?g%i-ging _igjgc?igﬁsD 3'1\{' (Fi)ocs'ecs: g‘f 4 and 2 mg/kg/injection,
respectively. Oxaliplatin was administered on the same schedule at doses of 10 and 2

mg/lg/injection. The confrol group was treated on the same schedule.

{85571 The mean tumor volume for the COLO 205 colon tumor 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:TENG-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 < (.05 or 0.01).

Example 25: Encapsulation of Oxalipiatin in Targeted Liposomes

[6558] In order to measure the proportion of oxaliplatin encapsulated in
NG-DOPE:T{-NG-DOPE:DMPC:CH (TENG-DOPE:NG-DOPE) liposomes prepared as in

Exaraple 7, the following procedure was used.



liposomes was also compared to non-liposomal oxaliplatin in the HCT-116
model, where NG-DOPE:TI' NG-DOPE:DMPC:CH liposomes showed
greater efficacy in terms of relative tumor volume, when administered at
W 30A4(RY628.9% of the control tumor volume) every four dB§E{4§06/038656
Non-liposomal oxaliplatin delivered at 15 mg/kg every four days (4x)
yielded 39.3% of the control tumor volume. 128 WO 2006/099169
PCT/lﬁ@Z’@%/OO%@it@tamepieaagﬂhimmﬁeﬂﬂm&fhﬁf@@‘éﬁ@En aliquot of
the %8R0 e The ntltum r effi M
NG- DO%T{KE!BI'%?N%O@D%@F&;% &M % I|p £I_)og)r%gts'o(f y 3}8 as nf%% BYé:O
celivlosmdirftliwnmsmraaragal H@ﬁ’s@@é@b@n o4l Miplante CoT,- 8 hjandn

meoloRstuaBsMenegralis-Fie tashwassery .
ace%&‘to atori s Co Ltd., Japan in female athﬂgn%%)BALE CE\%%E%{G ?%lggn of 1%

0% 255 Wﬁt?é)sah’@‘fﬁél?gs%ﬁé are summarized in

Fig. 21. Groups of 4 mice were administered NG-
DOPEHMFNG- Ddihziwm@o@uiﬁbﬁmmsiakdﬁm @aﬁlﬁa&aﬂg}mxﬂ,@aﬂe

Al 6%}% and 10 ted
groéfgglgvée%g%?gﬁg g%qgé{%%l 1% anc Fu 3%@% %gb 3%&% The

trapBg FRERIRE Q] bridsyPrDtnd wn[ﬁsﬁnwwm@mmmxmm@ee

Tablerithe HT-29 colon tumor model, following treatment with
NG-DOPE:Tf-NG-DOPE:DMPC:CH liposomes was 66.3% of the control
tumor /kg grqup and,39.5% of the control tumor
Vo|umﬂg??bﬁgﬁa“\nogﬁll?%ﬁ\c\lln Ll Q (g’ﬁ{? %%%B ﬁé@gﬂﬁoosome
Antiturhot EffaaIfg on-Xend a[aﬁ' l\/”ENA:) G stric T‘{imor MOdeIHO55¢p] The
antitu m@sﬁﬁnﬁgﬁmﬁmxnom: BENG-DOPE:DRREC:CH lipo$dines
(prepared as in Example 7) when administered against subcutaneously
implanted MKN45 human gastric tumor xenografts. The test was

performed at Pandixzampic RabosB oS @ttt indapansin male athymic
BALE/cA Jcl-nu mice (CLEA Japan Inc., Japan; 50 mice) was studied

and isjggmmarizegRig. 2 §§8H1B§ ggn%m eere f?g steﬁg1
I OSI\(I)G ?Ogﬁ,-” NG- DOPE:D I| osomes at 0Ses 0
PORRGIGS ol é%’éféﬂ%mr@astﬂ?é %ﬁ?ﬁ@%%@%ﬁ@@%ﬁ@%ﬁxﬁeﬁe@eter as

desqgyitoaaidszivere injected on days 7, 12 and 24 and the 15 mg/Icg treated
group was injected on days 7 and 24. The mean tumor volume for the

[0562] The pH of NG-DOPE: TE-NG-DOPE:DMPC:CH liposomes
(prepared as in Example 7) was dstermined 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 lipesomes at varying piis 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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MKN4.> 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 :5 0.05), 49.6% of the control tumor volume
W%?Gﬂ?@i%g%g/kg group (p value < 0.01), and 48.5% of the S5O AHEEes
volume for the 15 mg/Icg group (p value < 0.01; delivered every 17 days).

129 WO 2006/099169 PCTIUS2006/008650 Example:24. Liposome
Antitumor EfBied GRBEARRA Ol MMSTPS AL YA
[ ThemantituneasseffietionofNG-DOPE:Tf-NG-DOPE:DMPC:GH-fipese

(prepared &SqﬂiExmm&fﬁvHMmdimlmstered against subct .mnné.dé
impkanted C@b_@@%m "h.J.. P RO ....‘..-- 19 "_‘3-, L0 Pk
é’f&jmed ‘IA‘ .—J -‘-‘;:l“--’ ] ii-tl-."

t ) ‘ e
N@Sﬂu mlc@(’@ﬁgﬁw éfll%a? % ggslelgxrlch and Development
L1u1 Ve Pt YatBi hhes 2iLe) %khlﬂ lﬂl&hmahmﬁedzastabut 15

refeﬁénce CQITIAAY . edite BigroRB, [0555] Inta 40
3-DOP I‘f‘ O v RO HE0 SOPEY A EE 1W

|njgct on € énymddawﬁbﬁytiﬁé@ﬁﬂﬁ&i@ﬁ%“@ﬁ YR GHEEE Y 16" And

> MA/kglinje e "“ PR " was administored et S UASE Bl n fuge fube is
‘ f
mgikmunjet%?iyo Riro S SRS LT e 506! graepvassinjected on

Ethute Advanced-stage- Tumors were retreated beginning on
day 47 for all groups. [0556] NG-DOPE:Tf-NG-DOPE:DMPC:CH
liposomes were admlnlstered eV

. Svery giher Jay 19, W IeEHONERIARESS: of
Expupiasd: 1 bosuilealion o e0ieite ."‘ skl BTy Gther day for six
injections at doses of dafsid:2 im iukDirgetsdohirasamestively. Oxaliplatin

was administered on the same schedule at doses of 10 and 2

[“9’ k% 5% gtion. The GanY Qlag@émm&itf@mﬂﬂ thassarhe scheghties to NG-
0557]'T

e mean tumor volume for th 205 colon t Q&ln le 7.
ORI e RABR R BB PR E D, B R i nple
WhedPipisterads wﬁﬁgﬁ@a @@mmaﬁﬂ Bomglky sheitrs sUBebefUEAtecular

treatment of advanced stage iously.treated tumor with
Wm%tﬁ"’élﬁ@"'ﬁf’ﬂﬁﬁg éﬂﬁgﬁﬁ‘g ﬁlfpoéé%(rﬁgs at doses of 15 and 10

mg/kg, followed by NG-DOPE:Tf-NG-DOPE: DMPC.C omes.a

doses gf5@and img?k@’*%@iﬁ@@é?%’(&dﬁ%% }}%fg(g%végs l(lelt\I/flle&"eaxnnL ple
buée% @oé?téx%g 9.5 Hdhe and 5% of 2-mercaptoethanol. The samples were then

applied to 5-10% gradient polyacryiamide gel and then they were electrophoresed in the

presence of SDS. Migrated protein bands were visualized by using a brilliant blue G-
colloidal (B2023, SIGMA, USA).

10566} 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 fres

transfermin.

10567} The ratio of free transferrin to transferrin conjugated to NG-DOFE
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:TENG-DOPE:DMPC:CH liposome was approximately 4.7%.
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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 _
WRRUHBBE-Tf-NG-DOPE:DMPC:CH (Tf-NG-DOPE:NG-DOPE F55¥s g
prepared as in Example 7, the following procedure was used. 130 WO
2006/099169 PCT/US2006/008650 [0559] The extent of encapsulation
was determined®E bRy ARSI SPERCEE RSN a 3,000 MWCO
(molecular weight cut-off) spin column (30K MWCO cellulose ultrafilter
memiasass coltine p@attiNpreasns 6f MiflisoreCorRpSiapEdE OBy
oxaliplatin. concentration i [ ith isaGiaticcelution
salts i‘bﬁ? gsc%?%ﬁf%?i g‘?.%“ i u%%ﬁ%%ﬁ%%%@ﬁg%géﬁ%ﬁﬁ( leﬁ @%ﬁ[}?%% _
on th dalcve] dshoixakpiathe Has i She MR Rn IBHRY hecibiate y ostotic

pressH?ér?:gd_ﬂ:é L= analysisiie suaRtHnibe levels of unescapstialeditiempanugs
The trapping efficiencies of 3 batches, prepared as in Example 7,were

osmAGERIEERa T FATAYSRECFLBETIS Table 1 The Ratio of Encapsulation of
Oxaliplatin in Lipsome Lot I Il in of encapsulation 98.8 99.6 991 Example
26: pidssTargetes biposormesIoseiFTReTH Hligetethipdbrmesican

.___be determi ' Re-drventieRsinddist] ater

hposgﬁl(% Srﬁééa{;g%&}%s%t% as ;%zélig%gg{?ngggﬁs described b 'O%Fggzﬁkl he

osmmw&am@ﬁ@wlﬁa@smﬁmmﬁ@:éﬁ%%%@%%‘%&“@ﬁé%&r Ain' 1

osmEXAPRIBLE) WRS dripimines dnipbhmaierAAaiRrbind6D 800D (eth/bp as
Ag/AgCl gel-filled electrode. The pH values for 4 lots of liposome ranged

TGPOFFB%‘H:P?&AF 7.23, as shown in Table 2 below. Table 2 pH of Liposome
Lot1234 pH7.17 7.17 7.23 E7,20 [0563] The appearance of the
liposomes at varying pMatdeet SdsamiarieFrpssure

Lot A % B C
Osmolarity 360 370 368
(mOsm/Kg)

Example 29: Isolation of Tf-NG-DOPE

[0576] 900 mL of BtOH was added to 100 mL of blank liposome
(DMPC/Chol/NG-DOPE/T{-NG-DOPE) (as prepared ic Bxample 10 prior to
tyophilization) and stirred fully. The mixture was then centrifuged (9,000 rpm, 10 min, 20
°C: CF16RX, Hitachi Koki Co., Lid., Japan) and a pellet was obtained.

10571} 100 mL of EtOH was then added to this peliet and stured fully. The
mixture was centrifuged (9,000 rpm, 10 mic, 20 °C; CF1 6RX, 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 3¢ min. The
dried material was then dissolved in 10 mL of distilied water and passed through a sterile
filter (0.22 wm) (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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Table 3. These results indicate that a low pH led to aggregation,
sedimentation, and precipitation, which may be due to protonation of
- and Tf followed by aggregation of the bilayer a ﬁ rati
W‘glr%a%@%%ﬁn. 131 WO 2006/099169 PC [US2006/008650 f]% ’l?é@g&%%%g&“
Condition of Liposome at Various pH Values pH Observations 7.14 Li uid,
translucent, light ink 6.98 Li uid, translucent,.no char e as gorn.aredsto.0Q,,-o
~40 °Qdaiﬁéﬁ?lFFRIFhWE%%@T’?W&%%éﬂfﬁ%&gﬁr%rf}ﬁ nar(glafs6 orn ared to noQr
or 2 AKAOM K inkem@Faiauichramen White prscipitandscufarPaudmcblarene
within aminute to.as compared to no. addition, lightiipksaas iguigswhite
OfoﬁgéBﬁgr%é%ﬁ%tn%d/%e%%{r%g Sgrggrrécv?/% in a minute butgs sli htl more cloud ,
obtaistidhtl white in color 5.07 Li uid, small white precipitates, cloudy, white in
color 4.33 Increased viscosity, significant amount of white precipitates,
very ciaud whit@ﬁﬁ@gwery;\dsgm:sampfmm move when the
micro centrifuge tube is 3.7_ turned, white in color u side down, o a ue,

white in color E le 271 ification 1 " ferhn aRsh
5o BRCH Padilh Bt S e T
eSS e oy R so GG G DOPE T
e NG- Tf-NG- : C:.CH liposomes prepar us sohution
e RS TS T R o DO B S s solut
(0.25hRWS PehioherreeleculBs PWeighi shdR mor b jegtadng ARsferfin i s (-

method. [05651 Li was-dissolyed and denatured at 905G dor@dmin
octyhPs g y@ﬁﬁ%# %5()) té’%fi?gu %%;c%%cé’gs and 5% of 2-%erc%%toethanol.
METhersamplesserethercdpplistresiZor ddrgvaiiént polyacrylamide gel and

then they were electrophoresed in the presence of SDS. Migrated protein

bandsy visuglizask byusingvec tliant bleetS Seplioidal ¢BZ0Bymn (1.5 cm
2o 3P8R5E T0SIADRTRERER HelPGIrys i HelRelarkas.

Sciences Corp., USA) and fractioned to about L mL/tube.

[6576] 5 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-558 columm (1.5 cm x 45 cm, 0.9% NaCl, Tosoh Bioscience LLC,
USA).TENG-DSPE was estimated by mass spectrometry (MALDI-TOF/MS) and SDS-
PAGE with CBB (Coomasie Briiliant Blue, Wako Pure Chemical Industries, Lid., Japan)

staining.
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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. 105671 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.mierosoft.com.DirectX). The ratio of free Tf
in total Tf of NG-DOPE:Tf-NG-D@BERMPC:CH liposome was
approximately 4.7%. 132 WO 2006/099169 PCT/US2006/008650
Example 28: Ana%)gsis of osmotic. Pressure L0568 Thelo§m%tsica§r§§q%l)r_e at
 a given EnfBEFEGE SRSEHEBR A& 3 AR A h AS s dium”
dicaraypHeacairdohaERFARI BRTRIIN GHEE HeP R &rler &7 Bse S B ticon @)
dicarawtigaiciord edyrinednbograaigdsl shprotnoiecuBsSRATRT iieddngian abeled
comphiorinaity osmootity prelsssirencaddisamddguded using an instrument known

as an osmomet hich.measures (€ pressure i it I
e e R
iposomeR BEIRIIEH S AN P BT SR DEEARS A ST N
using an (‘BEMHERTEY VAR R BIZRY SEesPE B SHhraglemine: and
Model5520,Wescor, Inc., USA). The osmolarity values for 3 preparations

of lipoS¥ifiEdranged from 360 -370 mOsm/kg, as reported in Table 4.

Table 4 Osmolarity Pressure Lot A B C Osmolarity 3go 370368 1
(mOsrﬁmb-@éa%ré’@z@d%6?&4r8ﬁf8f@ﬁ*ﬁ%€@b@%§b%lfé- FOfSVEHE 5t EtOH
was ad@egIEgddmiosPBlank liposome
(DMPC/ChoI/NG-PQ_PE/_T&-TNG-DOPE) (as prepared in Example 10 prior

to lyophilization) efh‘d stirred fully. The mixture was then centrifuged

(9,000 rpm RI6®MCR0 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. Trh _r’BR_tLJ[ng_gg&%ggrjf_%gg@ -(%QQQ—%@H 10 min, 20 C;
CF16RX, Hitachi Kold Co, Ltd., H

Formula 1 . and

the second N-{m)-dicarboxylic acid-derivatized phosphatidy! ethanolamine is
represented by Formula 3,
HaC—O—R®
& i
R —O—(!IH
0 i
HyC—~0—P —0——CHyCHy——N~—C —(CHy),—COOH
H
OH
Formula 3 .
wherein R', R*, R and R® are each, independently, an acy! group,
wherein the acyl groups are, independently, derived from saturated or

unsaturated aliphatic carboxylic acids having 18-22 carbon atoms, and

wherein R' and R* are the same, and R and R® are the same; and



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 N2 gas for 30 min. The dried material was then
dissolved in 10 mL of distilled water and passed through a sterile filter
(0.22 m) (Millipore Corp., USA). [0573] The filtrate was poured into a vial
and frozen for about 8 hours on a shelf at 133 WO 2006/099169
PCT/US2008/008630: 148fenhbfisampiayas spressyiizeg to about 0.1

mmHg and kept under reduced préssure for 2 days with rising

teFRRELatYES Rtk rﬁ%é@n%? GrteRWisSrARRIONmately éﬁ&
Tfeh{%% E?%m< %ﬁ%é‘i’é&fé}{?ﬁ errin, %qgg&g%ht?ﬂ bgp %%&Hé?el’%ﬁﬁe

t uso tained. 1s an il %%ﬁon 0 5’74 200 u L of
§kog Ure Enethicat fies Ltd., Japan) aqueous solution (01

m I/L) 0/| Lo %gh eth |- ‘é eth lami rop £ od||n|
g%rochzlgrld %r%? E Oénr%ﬁ:}; \Nn 3Stry }4@?5 4 E%San %q%%égam bipid is
PIeSC8blution (0.25 md/L) and I mL of NG- DSPE solution (2 mmol/L) contalnlng

2% (w/v) fOG alco Pure Ch

st RTESE PTG Th AL NS DURER (b e ATl pid i
Cho}eéﬁ&’éﬂfr%ﬁhf&fésf@ ﬁiﬁﬁ”t‘é%“‘[%%] Surplus reagents were eliminated by

Sephadex G-15 column (1.5 cm x 20 cm, 0.1% (w/v) of OG in 50 mmol/

HEPES DUMAPESIFS6) B Al iRale BIFE SCIHCRS CHHe RSAgiEds is
selectpd dtion deeteralio cen s liRIBEPTOSTELS Hsh AinEypResRBREHR 18fgma, USA)
phosplgtieglssrsol widpivastaddeid ! daplvise to the fractions containing

NG-DSPE and stirred gently for 20 hours at 4 C. ldentification was by MS

deferminatiotargegeithrfesmrionf [0&T7 ] Thberelctiorrpe od netiwabadylipids is a
neutrfiggiiopadiiadabout 1.7 mL/tube by TOYOPEARL HW-55S column (1.5

cm x 45 cm, 0.9% NacCl, Tosoh Bioscience LLC, USA).Tf-NG-DSPE was

estimate T lxytmassdsphectromefiyigMAL D TGFE/MSYanc SDS-PRAGE Nyitts is a
phospHBEd(Gaemasie Brilliant Blue, Wake Pure Chemical Industries, Ltd.,

Japan) staining.

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
cholesteroi 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.



134 Claims 1 A targeted liposome comprising one or more phospholipids,
an N-(c)) dicarboxylic acid-derivatized phosphatidyl ethanolamine, a
targeting factor-modified N-((m)- dicarboxylic acid-derivatized
phosphatidyl ethanolamine, an encapsulated drug or labeled compound
and, optionally, at least one additional lipid, wherein the targeting
factor-modified N-(e))-dicarboxylic acid-derivatized phosphatidyl

et'?é}”o'aﬁ“?ac%%ggrfpggﬁiv taE@%(g%” Hgangd d@lfn ﬁih“? rﬁ‘q\%&%%”c%rh'ﬁ rises DMPC

%thi(}jIC rboxy atize osphatl olamine; a erein
and o ef%) -dicarboxylic acid-derivatized phosphatldyl ethanolamine is

re gasg_ : d_‘%ﬁ%ﬁﬂ)la 1 H2 O R' }F-HEE tare mlbdlﬁand is s&ected

from §%%6H%H‘I?\F?\’R51 iRaHdiaN %%fa @@ﬁmgéa HE%’B%%? F‘éﬂ%ﬁfﬁ‘é‘ﬂﬂrﬁ@q?

fragmaprasemerpP RS- HZC-0-R5 R6-O-CH Il Il HZC-O-i
-O-CHZCHZ-N-C-(CHI)P COON H OH Fommla3 wherein R', R2, R5 and
R6 4re eABR HREAFEHBERYMYE Ahckiy flotiperaindbairissineiegndupseirecd

fromiigepententlysiterivedenmrgatinaedidrhvmyvmorassd angrratizeaehorylic

acids having 18-22 carbon atoms, and wherein R' and R2 are the same,
antPR5 ahtf ReeatedtHeosameaggesding to Claim 14, wherein the targeting ligand is
transferrin.

16.  The targeted liposome according to Claim 15, wherein the transferrin is in a
hole-form but not in an apo-form.

17. The targeted liposome according to claim I, wherein the mean diameter of the
liposome is from about 50 nm to about 250 nm.

18.  The targeted liposome of claim 1, wherein R', R?, R® and R are oleoyl or
stearoyl, and m and p are 3.

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.

23, The targeted liposome of claim 1, wherein RY R*, R°and R® are
independentiy, oleoyl or stearoyi.



135 m and p are, independently, an integer from | to 10; and, wherein the
liposome does not comprise a non-derivatized phosphatidyl
ethanolamine, egg phosphatidylcholine, or a hydrophilic polymer, and
wherein the targeting ligand is not an intact antibody. 2. The targeted
liposome of claim I, wherein the at least one additional lipid is present. 3.
The targeted liposome of claim 2, wherein the at least one additional lipid

is ﬂho|e$§é%%t%&BB&%%ECH&%M@@V%&@T{WQlt@(%ie%tpﬁg(af@%@fsame
claim 1, wherein the one or more phospholipids is selected from the

grosp congistineRlinhesphatihdeheline whesphaticieeasich iicand is transferrin.
phosphatidylserine and phosphatidyl glycerol. 5. The targeted liposome of

claig 1. whetginetbe 1Igne GhaPraMNaspReIRIGS dsealrpe wakahrspholipid.

6. The targeted liposome of claim I, wherein the one or more

phospholipidsissephesphatidylahialine, whdbe targatediipesnpreinf claim

6. wherein the phosphatidylcholine includes a moiety of a saturated fatty

acirk. 8. Thie: targated lipesamerof 4iaipT. 6y wharaimne tha@recae am@idonal lipid is
pres&bg@m@p@tg}gpMPC DSPC, POPC or DPPC. 9. The targeted

hposome of claim 7, wherein the at least one additional lipid is present.

1029 he targeteskiinoserme:ef fabiidc theptdeastase addiignal ilpid dstcancer

agenpholesterol or a cholesterol derivative. 11. The targeted liposome of claim
10, wherein the liposome comprises DMPC and cholesterol, DSPC and

chetesterpl.ROREANHShRICsIeIRE R QWWH%&%%%@%%&H%C

targeted liposome of claim 10, wherein the liposome comprises DMPC
“and cholesterol. 13. The targeted liposome of claim 1, wherein the

ta@?“‘?’ﬁe‘ @%&%&?1@?&&%%&8{9&%&5% consisting.ef #a9stelihdQlifierase

I inh S, hyaluronic acid, a sugar chaii, and a

32. The targeted liposome according to claim 31, wherein the topoisomerase |
inhibitor is topotecan or irinotecan.

33. The targeted hiposome according to claim i, wherein the drug is a vinca alkaloid.

34. The targeted liposome according to claim 33, wherein the vinca alkaloid is
vincristine, vinblastine, vinleurosine, vinrodisine, vinorelbine or vindesine.

-

35, The targeted liposome according to claim 1, wherein the drug is a nucleic acid.

36. The targeted liposome according to claim 35, wherein the nucleic acid is an
antisense oligonucleotide or a ribozyme.



fragment of a monoclonal antibody. 14. The targeted liposome of claim 13,
wherein the targeting ligand is selected from the group consisting of
transferrin, folic acid, hyaluronic acid and a sugar chain. 15. The targeted
liposome according to Claim 14, wherein the targeting ligand is
transferrin. 16. The targeted liposome according to Claim 15, wherein the
transferrin is in a holo-form but not in an apo-form. 17. The targeted
'!p%"me]ﬁ‘é%@é{é% %8&6}% %cc%pcﬁ(%' @otp@im%‘?‘ﬁfﬁéﬂﬂ?ﬁ% @tfug]% a platinum
Complgp%ﬁgme is from gbout 50 nm to about 250 nm. 18. The targeted I'|posome
ot Cfaim 1, wherein R', R', R 5 and R6 are oleoyl or stearoyl, and in and p
ar§83. 19T}]éhgrtar% 2d Iig]osome %f clgim 18, w er%-in the.on QF more

?w crein 1nym.compound
.. phospholipds i % ¢ or DS 8 an Otﬁﬂemg%l ledst one ac]] itional Iinid 15
e R e s Rt o
spiropiaifd pare each, independently, an integer from 2 to 4. 21. The targeted

liposome of claim |. wherein to and p are equal and are an integer from 2
o #H-22. The BeGStbnTSORt A ORERs Sy ARraRCHIRNRE B A pgmpound
is oxgiigledkie 3. 23. The targeted liposome of claim 1, wherein R', R2, R' and

R6 are independently, oleoyl or stearoyl. 137 24. The targeted liposome

of ¥aim L hwHERSIRIRIPORINFRETAHINR &0 18I thé SAHEIIERTHE térgditedt are
oleoyiposeme ofeclalive 18 govnerbgrn astirgetimgnidhndnis aransfe mrivspbelimde is
DMRargetedidiposasnenofadliiinodbd findderairetbe dndgsishplesentl.27. The

targeted liposome of claim 26, wherein the drug is oxaliplatin. 28. The

targeted liposagecdfiglasanR7acadrdregtdhéat |bashone addittopad lpidlisiating
agenpresent and is cholesterol. 29. The targeted liposome according to claim

1, wherein the drug is an anticancer agent. 30. The targeted liposome

acceording to @aidriboswhereiodhgngdrugeisia dytwhexdn draidrug is a taxane.

43, The targeted liposome according to claim |, wherein the drug 1s a metabotic
antagonist.

44, The targeted liposome according to claim 1, wherein the drug is an antitumour
antibiotic.

45. The targeted liposome according to claim 1, wherem the drug 1s a hormone
therapy drug.

46. The targeted liposome according to claim 1, wherein the drug is a molecular
target drug.

47.  The targeted liposome according to claim 39, wherein the oxaliplatin is
dissolved in an agueous solution of a sugar selected from the group consisting of trehalose,
maitose, sucrose, mannose, lactose, mannitol, glycerol and dextrose.

48, The targeted liposome of claim 47, wherein the sugar is at a concentration of
about 300mM sugar.



31. The targeted liposome according to claim 1, wherein the drug is a

topoisomerase | inhibitor. 32. The targeted liposome according to claim

31, wherein the topoisomerase | inhibitor is topotecan or irinotecan. 33.

The targeted liposome according to claim 1, wherein the drug is a vinca

alkaloid. 34. The targeted liposome according to claim 33, wherein the

vinca alkaloid is vineristine, vinblastine, vinieurosine, vinrodisine,

vingrelbine or vindesine, 35. The targeted.liposome according to glai .
Mt el S U
TOm AR @g? drthenliged 3’&%{% ah ?%?1% se oligonucleotide or a

ribpzyme. 138 37. The targeted.lippsome according to claim I, wherein the

R e

caliogigitR 47, wherein the platinum compound is biplatin, cisplatin,

carboplatin, ormaplatin, oxaliplatin, zeniplatin, enloplatin, lobaplatin or |

 spitbplatin® 35 SR HPGEIBY RS- ARGt RIS 38O WS &itRESe 20

anioflpidm compound is oxaliplatin. 40. The targeted liposome according to

claim 39, wherein R', R2, R5 and Re are oleoyl, m and p are 3, the

targeting ligand is transferrin, the one or more phospholipids is DMPC,

and the at least one additional lipid is present and is cholesterol. 41. The

targeted liposome according to claim 1, wherein the drug is an alkylating

agent. 42. The targeted liposome according to claim 1, wherein the drug is

a taxane. 43. The targeted liposome according to claim 1, wherein the

drug is a metabolic antagonist. 44. The targeted liposome according to

claim 1, wherein the drug is an antitumour antibiotic. 45. The targeted

liposome according to claim 1, wherein the drug is a hormone therapy

drug. 46. The targeted liposome according to claim 1, wherein the drug is

a molecular
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target drug. 47. The targeted liposome according to claim 39, 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. 48. The targeted liposome of claim 47,
wherein the sugar is at a concentration of about 300mM sugar. 139 49.
The targeted liposome of claim 39, wherein the concentration of oxaliplatin
is from about 0.1 mg/ml to about 25 mg/ml within the liposome. 50. The
targeted liposome claim 1, wherein the liposome does not comprise a
cationic lipid. 51. The targeted liposome of claim 1, wherein the liposome

dogs notgm%&%m&m&ﬂ%& é‘ﬁ%@%nﬁ% B'%%g&%ﬁ%%‘i@ﬂ@%‘&%ﬂ'@to |

claim Emrpc{one at%F eE?a 0 OS%rc% va cepta hemar©

S carriers FXL] 1e11S dgLfBI‘l’[S
armaceu ICa ccep ecarrlers excipients, di ts, stabilizers, or

Stabi KR RV AU 53, The targeted liposome of claim 18, wherein the at
least one additional lipid is present and is cholesterol, the drug is present
and is an anticancer agent, and the targeting ligand is transferrin. 54. A
targeted liposome comprising one or more phosphatidylcholines, an
N-((0)- dicarboxylic acid-derivatized phosphatidyl ethanolamine, a
targeting factor-modified N-(co)- dicarboxylic acid-derivatized phosphatidyl
ethanolamine, an encapsulated drug or labeled compound, and at least
one additional lipid, which is cholesterol or a cholesterol derivative,
wherein the targeting factor-modified N-(co)-dicarboxylic acid-derivatized
phosphatidyl ethanolamine comprises a targeting ligand linked to a
second N- (co)-dicarboxylic acid-derivatized phosphatidyl ethanolamine;
and wherein the N-(co)-dicarboxyiic acid-derivatized phosphatidyl
ethanolamine is represented by Formula 1,



H2C-O-R' R2-O-CH 00 H2c-O-P-O-CH2CH2-N-c-(C"2),-COON H
Aommla 1 OH ; and 142 the second N-((0)-dicarboxylic acid-derivatized
phosphatidyl ethanolamine is represented by Formula 3, HZC) -0-R5
R6-O-CH 0 0 H2C-0-P-0-CH2CH2-N-C-(CHI)P COOH H OH Fonnula 3
wherein R', R', Rs and R6 are each an acyl group, wherein the acyl
groups are acyl groups from saturated or unsaturated aliphatic carboxylic
acids having 18-22 carbon atoms, and wherein R™ and R' are the same,

ans’sR aﬁ%&@@é%e@ﬁpﬁ%&% ; andim %‘%R&E?n mgﬁpfeagte&%vad%%ﬁgﬂ%&d is

pr 6361’1 ang 15.C Oi@S W erﬁm t ep Ié)elltoégng 15%% azqgéa%og?" 8.061’1 1 tarcetin
eri (ﬁze osp eﬂfdlyl ethanolamine, egg phosphati &yﬁ{: omeg
ligan 3}8 FEA ﬁﬁmﬁolymer used to enhance the circulatory half-life of Ilposomes
an Whe t|n ligand is.not an intact antibo e targe
Ilpcg)isome op ég’ %?gm ﬂ“sfalgg r|f5’8§% rhgs gf%/ §?Ch rénﬁsa%oﬁ?m)
dicarﬂzcg}tangﬁﬂd}glélgmdhmgﬂmw@bmﬂie&@l@ﬁaﬁgeﬂ&ggh@agddm hpidifRA. N-(w)-
dlC&ITQe %r%e 9 |IP son fdﬁ“mdéld'ét herein.the drug is oxatll tin, R’ E% d
B ST RSy PR s VAR AR S TBAHA T A PR
comjthendnandrahiesst mhosﬁdhmyﬁn:ﬁmihmgcis PMPEsand the: targetedo! derivative,
liposome contains from about 1 g targeting ligand/mg lipid to about 50 pg
targeting Yigyeuseh /g thpgetingfictor-modified N-(w)-dicarboxylic acid-derivatized

phosphatidyl ethanolamine comprises a targeting ligand linked to a second N-

(w}-dicarboxylic acid-derivatized phosphatidy! ethanolamine; and

wherein

the N-{@»)-dicarboxylic acid-derivatized phosphatidy! ethanolamine is

represented by Formula i,

Ho G ——0-R
Rz—o—ch:H
T e&
HaC—0——P~—0~—CH,CH;—N—C-—(CHy)—GOOH
H

OH _
Formula | and



57. The targeted liposome of claim 54, wherein the targeted liposome
contains from about 10g targeting ligand/mg lipid to about 50 g targeting
ligand /mg lipid. 58. The targeted liposome of claim 54, wherein the drug
is oxaliplatin, R', R2, Rs and R6 are oleoyl, m and p are 3, the targeting
ligand is transferrin, the one or more phosphatidylcholines is DMPC and
the targeted liposome contains from about 10 g targeting ligand/mg lipid
10 BbQRAA RY I RtRSLIgARdAnadinigh 22 g RrgeieaipRamS.at
claim 54, wherein the targeted liposome contains from about 10 pg
reprepapéstipng TRfaHYAMg lipid to about 25 g targeting ligand /mg lipid. 60. The
targeted liposome of claim 54, wherein the drug is oxaliplatin. R', R2, R5
and R6 are oleoy,an-amd-prare 3, the targeting ligand is transferrin, the
one or moRrg_ph(E hatidylcholines is DMPC and the targeted liposome
contains ffom about 10 g targeting ligand/mg lipid to about 25 pg
targeting ligand /m%}lipid. 44 61. The targeted liposome of claim 54,
wherein the total mol% of N-(cQ)- dicarboxylic a ig;@ rivati
phosphatidyl ethg%%lar%intla%l an§ ta%%%{?%% or-(érlno % d I@SSH
(co)-dicarboxyF!ic acid-derivatized phosphatidyl ethanolamine is from about
2 to about 6 Mot of total lipid content. 62. The targeted liposome of
claim 54, wherein the drug is oxaliplatin, R, R2, R' and R6 are oleoyl, in
and p are 3, the targelting ligand is transferrin, the one or more
phosphatidylehetiie isFONPPEndRd tecasiarmetyh BPR(co)-dicarboxylic
acid-derivatized phosphatidyl ethanolamine and targeting factor-modified
N-(ca)-dicarboxylieacidheesivatizest pRosphatidypethan elaming is iigturated
about 2 to abgut 6. mol% of jotal lipid contept, 145 63. The targeted
iposome of GITFHECATHERAIR S YR RolbG or RECR)-EREA 0y
acid-derivatized phosphatidyl ethanolamine and targeting factor-modified
N- (co)-dicarbosytiereisidi-cenivatizesd iphesphatidyk ethdifolarnihe ssriomnd
about 2 to about 6 mol% of total lipid content. 64. The targeted liposome
of claim56, whergip 4he tedabmedyeiof N-(ebsdicarhaxyicpagidrderivatized
phosphatidyt ethanolamine and targeting factor-modified N-
(wkgicarb%(eyiliic acid-derivati ed1 1;i)hosphatid | ethanolamine, is fcg)chm about

2 10 ADSUt B FHBIYG BF ISIAT A BOent. o< er 02t Phosphat
ethanolamine, egg phosphatidyicholine, or a hydrophilic polymer used to enhance the

circulatory half-life of liposomes and wherein the targeting ligand is not an intact antibody.

55.  The targeted liposome of claim 54, wherein the targeted liposome containg

from about | pg targeting ligand/mg lipid to about 50 ng targeting ligand /mg lipid.

56.  The targeted liposome of claim 54, wherein the drug is oxaliplatin, R', R* R®
and R® are oleoyl, m and p are 3, the targeting ligand is transferrin, the one or more
phosphatidylcholines is DMPC and the targeted liposome contains from about 1 pg targeting

ligand/mg lipid to about 50 ng targeting ligand /mg lipid.



65. The targeted liposome of claim 54, wherein the total mol% of N-(to)-
dicarboxylic acid-derivatized phosphatidyl ethanolamine and targeting
factor-modified N- (e))-dicarboxylic acid-derivatized phosphatidyl
ethanolamine is from about 2 to about 6 mol% of total lipid content. 146
66. The targeted liposome of claim 60, wherein the total mot% of N-(w)-
dicarboxylic acid-derivatized phosphatidyl ethanolamine and targeting

fastor- m%@i@gd@m@b&ﬂ@ﬁl@@%yﬂ&n@@mﬂﬁéi@ﬁiﬂﬁd&ﬂ@@%hm&ﬁne contains

ethanolamine is from about 2 to about 6 mot% of total lipid content. 67 A
from herird d 1ip BESFHE £ BTG Bitk O F PBre hho SPRatRG IeBIheas SRid

N-((O)- dicarboxylic acid-derivatized phosphatidyl ethanolamine, a

ta@etlng'ifb@t@rgﬁwﬂEi;a&ﬁﬂaé(oﬁckﬁlmaﬂﬁoxwmamd}@émgamm phospitidyl R’
and 1IF19RNG %”1”}{1‘ aﬁ@rgg&aé’%i%@e‘?ﬂ %‘1!%»5&8 e gdd 'é) ln'b‘?éd

which IS choleste erein th e phosp atldylc es IS

phosAouBly hdl iersl % BMEE %ﬁﬁ#@t@ﬁgﬁt@ 35055%3 ‘aiﬁdaliﬁé W@b@ﬁtﬂé testal of
tareetll® 'h'aswa:'mg@ﬁﬂ@%'&oﬂ?%%%f{xﬁg&ﬁq Rhasphatidy)ethanolarnine plus

targefing factor-modified N- ((6)- dlcarboxyllc aci derlvatlzed phosphatidyl
ethanolamine is 2-8%, where ﬁ@ﬁftotal mol% of Il 1 d co ponents is

100%; 1A RGBT HEP PR G PABSH-HBEFR B 1S U3SEREal BOSYTE <o ains

fromagic-derivatizedippdsphaticlylieihanetemine comprises agazﬁgemgnghnd
linked to a second N- (w)-dicarboxylic acid-derivatized phosphatidyl

et%%”o'aﬂ@?a{'%@%d"ﬁ; %Hletl??c'l\&ﬁﬁ’)?zld{%‘ép&?%ﬂ%&%919%5&(@15'1%%9 R RE R

phosphatidyl ethanolamine is represented by Formula™1, H2C
and IR 2w0) a0 O MO 3- @L@Hz@mzima@d(@w)ﬁ&eeow %q:aj’rm@n@ ]

phostHAi@Molines is DMPC and the targeted liposome contains from about 10 ug
targeting ligand/mg lipid to about 25 ug targeting ligand /mg lipid.
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the second N-((o0)-dicarboxylic acid-d.erivatized phosphatidyl
ethanolamine is represented by Formula 3, HZCI -O-R5 R6-O-CH O O
HZC-0O-i-O-CHZCHZ-N-C-(CHI)P COON H OH Formula 3 wherein R’,
R2, R5 and R6 are each an acyl group, wherein the acyl groups are acyl
groups from saturated or unsaturated aliphatic carboxylic acids having
18-22 carbon atoms, and wherein R' and R2 are the same, and R5 and

REare the, Same:aNshdfanchp aien IAeRLRganIY SRINIEES LRI 10;

and, 148 wherein the targeted liposomes contains from about | g targeting

dicarhiganiér #agrdipidadradshe ShY thigekimg lgane g sriEncnereinigiN-

(o)-d1B930W cd_&fr‘é—&‘&k%‘?ﬁb%rﬁ%%H&%ﬂ%@ﬂ%iﬁ%iﬂ@%%ﬂ?Equt 2 to about 6

ethanolamine, egg phosphatidylchdline, or a hydrophilic polymer used to
mol%sAhkred e cefrétlatory half-life of liposomes. 149
62.  The targeted liposome of claim 54, wherein the drug is oxaliplatin, R’ R R
and R® are oleoyl, m and p are 3, the targeting ligand is transferrin, the one or more
phosphatidyicholines is DMPC and the total moi% of N-{@)-dicarboxylic acid-derivatized
phosphatidy! ethanolamine and targeting factor-modified N-{(w}-dicarboxylic acid-

derivatized phosphatidy! ethanolamine is from about 2 to about 6 mol% of total lipid content.



63. The targeted liposome of claim 55, wherein the total mol% of N-(m)- -
dicarboxylic acid-derivatized phosphatidyl ethanolamine and targeting factor-modified N-
(w)-dicarboxylic acid-derivatized phosphatidy! ethanolamine is from about 2 to about 6

mol% of total lipid content.

64. The targeted liposome of claim356, wherein the total mol% of N-(m)-
dicarboxylic acid-derivatized phosphatidyl ethanolamine and targeting factor-modified N-
{m)-dicarboxylic acid-derivatized phosphatidyl ethanolamine is from about 2 to about 6

mol% of total lipid content,

65.  The targeted liposome of claim 59, whereis the total mol% of N-(m)-
dicarboxylic acid-derivatized phosphatidyl ethanolamine and targeting factor-modified N-
(o)-dicarboxylic acid-derivatized phesphatidyl ethanolamine is from about 2 to about 6

mol% of total lipid content,
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66.  The targeted liposome of claim 60, wherein the total mol% of N~(w)-
dicarboxylic acid-derivatized phosphatidyl ethanolamine and targeting factor-modified N-

(o)-dicarboxylic acid-derivatized phosphatidyl ethanolamine is from about 2 to about 6

mo!% of total lipid content.

67. A targeted liposome comprising one or more-phosphatidyicholines, an N-(®)-
dicarboxylic acid-derivatized phosphatidy! ethanolamine, 2 targeting factor-modified N-(e}-

dicarboxylic acid-derivatized phosphatidy! ethanolamine, an encapsulated drug, and at least

one additional lipid, which is cholesterol,

wherein the mol% of the phosphatidylcholines is 40-60 and mol% of the
cholesterol is 35-55%, and the mol% of the total of the N-(o)-dicarboxylic
acid-derivatized phosphatidyl ethanolamine plus targeting factor-modified N-
{w)-dicarboxylic acid-derivatized phosphatidyl ethanolamine is 2-8%, where

the total mol% of all lipid components is 100%:
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wherein the targeting factor-modified N-(®)-dicarboxylic acid-derivatized
phosphatidyl ethanoiamine comprises a targeting ligand linked to a second N-

{(w)-dicarboxylic acid-derivatized phosphatidyl ethanclamine; and

wherein

the N-(m)-dicarboxyvlic acid-derivatized phosphatidyl ethanolamine is

represented by Formula i,

HpC-—0-—R
R%—-0-—CH
¢ o]
Hzc—o-|£>-o——C§-EQCH2———E———g-(CH2)m—COOH
Formule 1 oH- s and

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

represented by Formula 3,

H,C—0—FR®
R®—0—CH
0 o)
I

HyC —0—P—0——CH,CH;—N—C—(CH,),—COOH
H
OH

Formula 3

wherein R, R, R and R® are each an acvl group,

wherein the acyl groups are acyl groups from saturated or unsaturated

aliphatic carboxyhc acids having 18-22 carbon atoms, and
wherein R! and R” are the same, and R® and R? are the same; and

m and p are, independently, an integer from 1 to 10; and,
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wherein the targeted liposomes contains from about 1 g targeting ligand

/mg lipid to about 50 ug targeting ligand /mg lipid; and,

wherein the liposome does not comprise a non-derivatized phosphatidyl
ethanolamine, egg phosphatidylcholine, or 2 hydrophilic polymer used to enhance the

circulatory half-life of liposomes.
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