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molecules of synthetic or natural origin that comprise spatially separated hydrophlllc and
hydrophobic domains. See Lasic D., 1993, supra. Bilayer membranes of the liposomes
can be also formed by amphiphilic polymers and surfactants (polymerosomes, niosomes).
A liposome typically serves as a carrier of an entity such as, without limitation, a
chemical compound, a combination of compounds, a supramolecular complex of a
synthetic or natural origin, a genetic material, a living organism, a portion thereof, or a
deriv;ative thereof, that is capable of having a useful property or exerting a useful activity.
For this purpose, the liposomes are prepared to contain the desired entity in a liposome-
incorporated form. The process of incorporation of a desired entity into a liposome is
often referred to as "loading". The liposome-incorporated entity may be completely or
partially located in the interior space of the liposome, within the bilayer membrane of the

liposome, or associated with the exterior surface of the liposome membrane. The

incorporation of entities into liposomes is also referred to as encapsulation or entrapment,
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[0012]  In still another embodiment, the present invention provides a method of
encapsulating an entity into a liposome. The method comprises contacting the liposomes
of the present invention with an entity, e.g., therapeutic or detectable entity. Preferably,
the contacting is performed under the conditions when the concentration of substituted
ammonium or a polyanion of the present invention in the medium is lower than that in the
inner space of the liposomes. In one embodiment, the liposome composition is contacted

with an entity in an aqueous medium.

[0013] In still another embodiment, the present invention provides a method of
encapsulating an entity into a liposome. The method comprises contacting the liposome-

containing composition of the present invention with a pre-entity, wherein the pre-entity
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[0018]  Figure 4 shows the dynamics of the animals' body weights during the treatment

of BT-474 tumor-bearing nude mice with free CPT-11 or liposomal CPT-11. "Control"

designates the mice treated with.drug- and liposome-free vehicle only. (See Example 10).

[0019]  Figure 5 shows the dynamics of drug-to-liposome lipid ratio in the blood of a
rat in vivo following i.v. bolus administration of the liposome loaded with CPT-11 using

TEA-SOS method. (See Example 14).

[0020]  Figure 6 shows antitumor efficacy of free and liposomal CPT-11 against HT-29
human colon cancer xenografts in nude mice. The on-panel caption indicates the drug
Joading method and the administered dose per injection. "Saline control" designates the

mice treated with drug- and liposome-free vehicle only. (See Example 15).
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g RRFEBRR Bl E AP PR e S TR o S Pt Bl

pattern. Mst preferred is a crystalline form having

[0BaBPst aRiguad 13B fhove apliassorsicage k’)éifbyotmdnl’fohmﬁstldrisalgam%BT—
of the total peak areg in

the ex nt al |
4W%‘Pr@§t ﬁa%ﬁer éFW%ﬁSdWP%mé‘S&p Saeeg'g%n%eqaﬁ 51?5%3?2 T 6r
11;?(%%%‘ Th QB NEs i I\A%{"ee?c]nl? HRR-AP4(RE rfouxjaﬁ SESEHY %ﬁﬁlrﬁ&}ﬁ
rep ratlon o rystalline forns are known in th
toddrhted Hb&‘sc Eystr hhﬂsnemesfeot mdmj/ddz)&atpme;fah@d{atmy Cantrol"” des1 gnates
varjety ods, .incl udi I
the it bFHEY P ol é‘é’P?R%‘E‘f‘aF P 3ieE AR dRbeBeameiani
solvent, sublimation, growth froma nelt, solid state

[dosapst Pfgi!i?é lmlsﬁdmn@nﬁﬁ&eerfﬁw&%e Toﬁét)é@dnaﬂohhﬂlaﬁd)@mgamst BT-
froma supercritical fluid, and jet sprayin

mshmnarqu@gstfcencec rxy@;:tgaaﬁmz avfomicsr Free 9}%@9@@.@@? i154) 6F
1189%)%? ilop(gt\e/% QN@{ea eméso‘{}gde %'t]t&ne eagfrde@fs}%lﬁl%gmﬁrﬂ tolerated
dbKRBPEHBE VES rﬂfrestehﬁst&ﬂiabtﬁdﬁvndﬁohtdflﬂﬁ: datd.y'sTaltrod a&digngeathe mice
super saturated sol vent m xture of the nolecul e and/or
trated withrdseg-eand diposring-Hee ¥eldlepplyniReuEsmlad Lhddi ti on
of antisolvents (countersolvents) to the sol vent
ur gl mﬁﬁhé t BT-

3? L %l‘%ug %?%gg%%néﬁﬁlﬂgpe f 2%g'r act ggtlez ation of %lsradg Sms
44 yisinah breasteadees ceussgeais in nSdé ndeeﬁtlﬁteTMmagt(FgﬁedTPT) or
Drugs, .S.R By iffer
ey e (R S oo B G TRRTY oot Doles
E?rroY phllirza@hi Qonde8 iSRS fihadat® Mt Shtro$ Ol etBibites tHeanice treated
choi ce of solvent or solvents is typically dependent
withahugreddiposune ficaotloels onbudReaExaoplgil)i ty of the
conpound, crystallization technique, and vapor

sure of % I
[ eﬁz F b%}xéa lll £ Orwsetl)}(laﬁﬁﬁ]amlg)ﬁg < %Lérggec’ %&{%iggl\ét@ ﬁhﬁné@x\é
tx‘é@t'rr&é*ﬁt bf BdelMﬁﬁlﬂoﬁbédrirngtnuaehm&ﬂ\tutlﬁ freaffbpstdcam (FedetHTO oy
foll owed by the addition of an anti sol vent

lippeonaad Tgppieran (Lsf TR Redaumipistrdcet fh?lrtrﬁ@%%@ﬁ%ﬁeia%eﬁ o Control"

SR, D PR A T pen AL URD: (4 Bampe ),

Suitabl e solvents for preparing crystals |nclude.pp!ar
[60B3] nompgiran 5 sdwethe $ytotmmnt}eofrfaeter666 aninppepab ellipticine (Free

t al t | f.at d
A P Samioh S S penp s UGS (°ARY ohef BROTTRrgS
inf &Bll@%n&?(ﬂ?%ﬁﬁ%ﬁr@p}@f ANBhi&nd ISR E P C§a-|H§€B1l"ﬁlf’7mbreast

"slurr as used herei'n, neans a saturated sol ution
cofciratmazetlavi vitloi Std Bxeenmle 39).sal t t hereof, which may
al so contain an addltional amount of atazanavir

L R g et i R S
(BREVETH), Bbosdn@l G%&ahﬁﬂfﬂ?ﬁ(ﬁ@ﬂ}lélﬁf)tl@ﬂdz tIabAPE} @ ESFRstatgeted
this regard include, for exa

ol ar rotic
imorunelipesomeh 6-(Bemironsenl)- @1111?6?19%(&3 5~ BfﬁdAﬁhi&%&aH@%brS?st
two or nore of these as discl osed hereln



Seed crystals may be added to any crystallization
m xture to pronote crystallization. As wll be clear
wo eooshe77ski | | ed artisan, seeding is used as a PEHNS2005/015349
controlling gromh of a par&icular crystalline formor
as a nmeans of controlling the particle size
distribution of the crystalline product. Accordingly,
cal cul ation of the anmbunt of seeds needed depends on
cardirorsd gdlsofitlt leev @4EH-TAwahizhtMD ANBHHR cfetstiay O5EFE regeptor.
SanEaverpgg product particle as described, for exanple,
(SeR EXBPBl§ Qhmed cool i ng of batch crystallizers,” J. W
Mul 1'i n and J . Nyvlt, Chem cal Engineering Science
[oosﬂgl)dﬁg@rea?%haw bldloﬂ ;gleﬁﬁa’ca}(meﬁeﬁdﬁnméshcacnhﬁt lipsomellar e
needed to effective contro wh o I
formulated G @RnopERyLel ﬁptleﬁam@’a ?@ ﬁéﬁa%acaéw ?%%Oé‘ah%k/f’osome
y n ¥ &y@nSics of drug-
T S R A L
toth)dsa{ne tiptdhatio (lﬁ’einlel Byafber i1vi bolomadmimgstafion pf 4PEI posress to a rat.
not_ result in any change in crystalliniry fromthe
@d§§¢@@8‘%}93tal form (i.e. change to anorphous or to
anot her pol ynorph). A cooled m xture may be filtered

[dﬁ@dﬁf FREHUM st3d tId frafhaloRthefi o hitdisuteRyf goradsieedmulated
a suitable solvent, such as co

ol d
intebpysetah [E&H&Bdmrsicﬂnvefrmm amaugeliragomes diS-HosnY RBG déeed

urge .to afford,the de t.al L

pk %ggdl%raetxgﬁ PF @jg IWﬁf/OrBe dg?%%e(i%% tﬁg d e(IPIarg{) {Eg, Athe dynamics
oﬁdﬂagltéipi QPS8 ra P)éhél@l afﬁeﬁﬁhmoﬁwea,drrﬁUi@hat&m SShiRelbine

DSC, PXRD, or the Ii to assure formation of the
lippsefres teairair 9%6@611?‘13% #Brm of the product. The

resultlng crystalllne formis typically produced in an

i dfter i.v. bolus

y| e F%&fﬁgpr efer a{)@b}%@g?&g}( Yrﬁéﬁgﬁbﬂh& \R/e{?)%&? 1%hgai;terl

a&kﬁlrﬁdﬁﬁtlm b@hﬂhomﬂbladé &mdndahp(vsob]es td 4 eatt.e The lippseaies yre loaded using

npl oyed in t sta Ilzat The pr.oduct
PSP DD BB BBl T GOg  os e au BErbulfate
(19§|A°5”91 IRSoRAAYS ate ( SfAPe(;S‘ééﬁﬂﬁMp]e@ﬁySt al line forms
be prepared directly fromthe reaction nedi um of

the final process step for preparing atazanavir
mﬂ3§u| f Higure mslsawmye Benageihs efdug-9- bpowﬁmle ratygyin the blood of a
n i na
f’lﬂl% Lfoqg}wg% Ve (%lus (Jrr%lﬁ] t?c? Oﬁi‘l ﬁsé)grl%lrs %[d dW]:Jth vinorelbine
ugliag pREeFapptBirlctBa@dnmbhiuar mtmmu fute (DSYSEAD, Ialrrnnorﬁmmrrs
may be obtained by distillation or sol vent ad t|on
dexiemailfaie 0S4\ ennmosigm/aiple Bod)- e Epapplss )i nol ude
any of those solvents described herein, including
3‘@1' € R r@'i §19d b&d ﬁlﬁd}ﬁxa@tﬂqﬁéti‘é?gp he: llp@%@ﬁﬁl@ta'ﬁﬁrl v. bolus
ven S su etones. By way of general
agmmdamlen olfhmoreibmtﬂ(nmledihpbmrezs ey rdde The lipesoserstage loaded using
renove an esired inmpurities lts .and
prgnti4PRE tricBy m@anw %F%awffl‘ﬁ%@%c?%g% have the mean size
oS infdafdd di i drpgan%@ fh: (§J&%>{aﬁ§% 44)ng sol ution may be
concentrated ve excess solvent or gaseous
constituents. If distillation is enployed, the
[0040] matféguwerd shoves the |dynamicapédr@e+toél@pwn%vd\r@trfym the blood of 2

r@tég endltn ﬁ%\g{lllgg{ ?ﬁ&uﬁ&d%ﬁsﬁr@%?n Of vmore&gr{l% eO%P cﬁl:;?cgg}n%s The

% s&ﬁ&eir@loagéﬂ GARE Bre-dnli@p ﬁeﬂ&ﬁ%ﬂh@lhnﬁﬂdruﬁmaﬂcmwtam&te (TEA—
Istilled to about {fractlon 1/10)} the orlglna

S e hed e enegp sizerss indieAtescas Migen- pfsne& aantioad (Rig Exaimple 45)-

reacti on may be sanpled and assayed to deternine the

extent of the reaction and the wt % product in

accordance with standard process techniques. |f

desired, additional reaction solvent nay be added



or renoved to optim ze reaction concentration

Preferably, the final concentration is adjusted to
wW@b@atoBm w % at which point a slurry typi cal PGI/US2005/015349

results. It may be preferalle to add solvents directly

to the reaction vessel wthout distilling the reaction

m xture. Preferred solvents for this purpose are those

whi ch may uyltjmat ticipate in L] .
op S oBee Jaishets lodo BbbvscpRRe Gt e By Pl afer .

bR CRRAN AR ratfint d¥QtgtebhR hinahied PRe6 8RbiahdsqsERB V@ ati-HER2
depending on desired purity, recovery and the |ik

e
intrendlipnatimes §RE-&nt-VRE) oningf THA-$Omsdiof. (Seedaremplotd)i s
preferably about 4%to about 7% The reaction m xture
be..stirred follow ng.solvent. addifi i blood of
0 TR TR U et A SR ot BRI o f the blood of a
raf $86$d RNoWingliur. ®oliBYidBgnistkdtiohed vimorelbine dtrniulsiedintavipdsemes

warm ng to about 70C. The reaction_j ref b
(15 VR B} ScrioR ERA dmisRlgosamen (E1-{ikeY REMESP 31@3-5?-(?5 method. (See
Esqﬁgggg the sol vent added or a conbi nation thereof.

AR crbstals may be added to any crystallization

solution to initiate crystallization. The various forns
[00esicr i Pigdret¥srshows theeyinbérdcgtoiongitysif disk eirfordang fsee VRB),
.anot her_ through t se various. anal ytical , . . )
ligoserm Gaes oY BB bk { RS R yRBRiafipofing pipogsipine (FS
ISVR Bgta%QitHF@ IERS. o Bk HidSsin PHAm A Brehf cahdeALéIRMDA-MBHUFH (See
st at ucl ear magnetic reSonance (SSNVR) spectroscopy,

Examplyg 46pwder diffraction (PXRD), differential scanning
calorinmetry (DSC), and/or thernogravinmetric analysis

TGA) . _One ordinary .skill im. rt-wi Ll
5T boF B8 R RSl i Tl S s bine (e YRB),
lipRofaneflomitiRe B STRRBYS @TEER2-ers@ed inatindlpos@pandentlbine (F5-
upon the measurenent conditjons enployed h pa{ticular,
N5iVRR) ageivet AERY-qvaswaresHag Cehydriumangonssmall oglllugg cancer cells.
i ffracti pattern may fluctuate dependi ng upon
6%§§%ﬁPlh%ﬁ§'conditions enpl oyed and t he shape or
mor phol ogy of the crystal. It should be further
[00a6ET S Famek 2 hatowsehati weoicytotngdityi ddresaynatibinefiey VRB),

dependi n on e [ conditions and .

RGBT TN HS ERGLOTdeY: ST ERe dHerey "emsaptpeior

VRS IGKE PF§—msWIQEWW-EPAC&%hﬁ]thmERfE%Ne@XIB@ QR4 breast cancer
error of diffraction angle for a conventional X-ray

ceifSKBehi (Beegatmplars@)s typically about 0.2%or |ess,
preferably about 0.1% (as di scussed hereinafter), and

u degr ee,of, measur enen [
GHED e SR S AR iy G V) o

lighddi A6 oadIbiab gl £ RBYapSagUENLD hinmiah co®ntcandze xenografts in nude
understood that the crystal forns of the inst

[ t .
niipw eiftaliogl designafes theimice &gaied Withalregaad dposqsp e Hgficle only.
rovide X-ra ' ]
HRGR b SafteleBl plld BHAG A BASSOBERRN) L 1 e

in the acconpanyi ng Figures disclosed herein. Any

(00473t alFifioe S slidvas thpdgnardies Xf theayerdgd badycw¢ights gatingihes
substantjally identical to those disclosed. in.th .
R ANY | 78 BTGB RIS R AP TRE SRSBnSH TR RB), liposomal
vilFS6E (LQVR@%J &r\(ehﬁ@oﬁ?'(ﬁlﬁﬁ). U@y fefleBent standard deviation of
substantial i1dentities of X-ray diffraction patterns
thesdati.t (Sen Exhpleurlyi ew of one of ordinary skill in the

art. The term"Fornt as used herein with respect to

A and rmE3 refers t.0 a I
(R B SRR B SO LRI AU v o
1fpeshRAtvidRelbaRle(Es VRB)TRESKh@neicaf-26 ndride@olon carcinoma model.
Characteristic x-ray diffraction pattern.



The term "atazanavir bisulfate" as enpl oyed herein

refers to atazanavir bisulfate as well as atazanavir
waeosaew12 I n carrying out the process of the |PUBENS10051015349

for preparing Form A crystdbs of atazanavir bisulfate

salt, a nodified cubic crystallization technique is

enpl oyed wherein atazanavir free base is dissolved in

an, or i g _solvent .in which t. VAR £ at
Tigaiope PR Gpiak k) TRaSIbR e b AR F agor bars
repteSinX bidh@r@ Heda@drostahaasta N SadinkY Hespytratalthahoie, treated with drug-

et hanol, a m xture of ethanol and acetone and the
anflilipesomerfipe sehiele calysdPek EvMavEhg a concentration of

atazanavir free base within the range from about 6.5

ab [ % i iR @At dubing thed

[Ogﬁgdut q{égﬂr&%y&%f g t@g%%uzogr?gsﬁﬁfmr%gfbgase. %?he g_ )
tr@aheitiod mics batiag apepeheic i(-2@ nvaise chonlveriwehaiimgrs with various

tenperature wi.thin range from ahout 3 :

Ao FgraraEIG e SRR DO oS! FBeanalt Sk i vehicte
i ' G QMGRR dsak @elliiud 41 the oAgiadel caption.

Or?ggs%%xggh}’ﬂ#g@?%?nﬁgggﬁ{g %gl 0 abouts 10001/0 H2SO4) too@Ia o caption
(See@Eictmpletd?).| ess t han about 15% preferably from about

5 to |l ess than about 12% nore preferably from about 8
' about 1Q9 wei ght of I A

b0 % AL el R PRRBHL I 8 orcr
Fhaggupittd, abe-HERZ indhliyolfpRashaidindrtbidegsepar ébly aBBALSOS

15% preferably fromabout 5 to about 12% b i ght
oMot e Tlot MR EAFBArIODY Air 2 BB o E H VEipt By Bdrepared v a

cin h act | ¢ L Y LSino b breast
TR AT el EE T YRR TERSD SREh DK Uy bing buman breas
cﬁ%ﬁbﬁagggg@ﬁﬁ&m@rﬁ&G@nu@ micelr léiBhlyna‘ mtmb’bbgjgnal@f the mice
about ' e reactjon is . allo to continue for a
trppded ‘dﬁhﬁjﬂtﬂna%éiﬂ?sof?'ﬁﬁﬁ whbe og@%ﬁ)@g&%# erably
from about 15 to about 30 m nutes. The reaction

X ur g g L 14habli¥sSd ahs awd Aveaglag amng the
[(Ej:sgtl fg{égﬁee%%%%\% a}lglaariount .o? é%é;egid% teaﬁ% n the
treanget ¢fioive dbaitg IMER2 vocrmbpiessi@Dhrnyn hispgjarcinoma (BT-474)

referably.from ahout t p. abou 9 '
et el Gt Vo St s 5 Pl BB P g AR e
vinBAGHihO Brefhrck Wi R g WI'E £ STE inkahion] 4igi-HER2 ieanhbbposomal

m xture at a tenperature within the [angefromagq%gt_ fih
vB6rdlginapopered30@, T dhapeibpds oF M6 vebisle Oy For Gipgipgtion of the

500C. The reagti N I 0 ' unt i |
S%F@‘gﬁ’aﬁef’ ﬁfactaf) o' @)&dgﬁrgngK%\%Saéﬁ %%&Q@E?? jari c acid is

added in nultiple stages at an increasing rate

[@0529r diFfgiré 84 tievscanbihen@cpifitdcy o f e fieesdnotokbiheEraswireg) or scFv
form atazanavir bisulfate which u gqn dreli gl% ﬁr.oduceg,usamountS
FRgonjugaiedytiaH ER2 Ragp %Qsaknalcﬁéﬁnf’ elfiae BiepaTd jiyfns var

N ' - ; ' 18458 c&8inbmb QBTRO 4Rk énografts

R s S i
imbidhmitet Fhaieresbirherectapgtma deiviesivn ofitheatatn. "Mehickescoptreh
found that a nodified "cubic¢’ crystallizatio
degigpPsille ﬂp%\%ﬁrﬁﬁt%c{a%@ daie- 4T fipesoneck egveﬁ’é@ee‘”g c&igiTgmple 39)-
to a cubic equation) providesrelatively larger, nore

(983 defikhedsah@raatihobifsvidyaifehsfrysiiabelbind @rg NAY))

a narrower particle size ranzge qnd fewer fines, than a
liposrshaninadtine (A V¥ hipd, arRE2aFah 2anivgated Ant-EG ERy

dnitial acid flow.ra n
b RreOsE xRl A AR SO PO SR e Tt
oAOBRsoRRI (BRI PRentictafts PRhbdemizes " 8gline! desigred thehide tecated with

able to accept the increasing acid flow rate w thout
dregtuei Aigosesfigayshicle only. (See Example 55).



nucl eation. The slowinitial addition rate allows tine
for the crystals to grow |l arger, increasing the nean
W@ @e/107Te cubi c crystallization provides a | eBGI/US2005/015349
conpressible filter cake, which aids in effective cake
deliquoring and washing, a s well a s giving a nore
easily dried product with fewer hard |unps than the
st ! L &8 IR 95B46 e 1ipRParfiURE ©
Qo e R e B T
dﬁt@ﬁﬂid’s@f ltieddrapAipbsdnhd Hpitd mn) 1deh¢ bledd bf omt kfiki i ll \n bolus
Crystalllzatlon 3rd Ed 1993, Buttermo
AT Ol s PP TERES RS rret}rer‘?t@momum sulfate
| (dd tdon: [fttiimmee 13 (1) 1 max - (. nmax
Héﬁﬂp’; e%ﬁaﬁﬁﬂ? e t,otal J where Tmax Starting
tenperature for crystalllzatlon T mn = Ending
[0085iper Bigures 7 shows eptualor effwatyef the Hposenrll dpxasbicindsilpx), or

tall t total .= Tot |
SRR i A 0 o
B %5%rfcﬁ§ @mlousits ©P PECOIipig dedindt HEVE2-adetek profingdivenam treast

furic acid, the tenperature variable is replac ed
cammmnaéBa -474) venografisianadd wive( The oprpapeljcapiign ehopgibe amount of

Pﬁgﬁwirakpar%sg%n r?rﬁf‘% V&Tl}pe&t}ragh%% 18, V@%Hﬁ@?d Erroll"cdemgnates the
mi tebatddgieh dhupl REd l@;bc%pﬁled‘rdelwa‘&c&ednljad(%b @xaimpte STt al
vol une of acid representing the 90@6charge time =
El apsed tine in crystallization ti t ot al tal. .
[Q‘)ﬁ?& aF1guseats %W“ﬁbxéé) @&ggaqogﬁte figy0 rﬁg)ols%xp%lrvrrgl%}aatr&e dnarat. (See
E;&Q@ Plc equation.” By controlling the

tallization rate using this expression, nucleation

is controlled within acceptable limts as the system
[00&7ht aF ipsrea3 T enstsaht dyromitsecfghe dtﬁlgélwpéfrl’satlmda@‘il%w the blood of a

st tifie wde
”ﬂ?& Wﬁ%gpﬁﬁ %@PP%Vﬁmgﬁgﬂ8?§§th’ ruc (Egéggﬁéle58)in
Figures 1 and 2, respectively. The Form A crystals of

[rﬂis@Ean Blpufe 0 siihisahe 0¥t RetoRat digrdf feematceisiing (Fase Wé:IRI)
orm E3 prepared as descri bed above are th

lipowrh gmcrlstmes th—‘gﬁg),emd{%taé%etWIay%l pggmaael l}/(‘r’ncnstme (F5-
11\7\%r tgﬁlf%% amerHﬁgfﬂo%r’@;%@gsﬁ@&tﬁﬁn@%& BlrRer (léi‘ls 3xIRIHarce

FOCESsS 0 ention, Pattern C materia
b&nprepared by exposing Form A crystals to water
foIFomed by drying In anot her process in accordance
h the pr sent tion, Pat mat er .
(Pisohect Pl o ey Beameca ek i e FBORTBR PaTLe £ aftr v
bggﬁg‘agﬂnﬁrﬁ st@tiof] ro?@tn%ﬁ stiltaBmrAReel 86 YpRdmerorierablnavémageize

to about 100% RH (wat er vagor) for at
(indicated on the on-panel caption). (See Example 62

[0060] Figure 42 shows the dynamics of the drug/liposome lipid ratio in the blood of
a rat after i.v. bolus administration of vincristine formulated into liposomes of different

average size (indicated on the on-panel caption). (See Example 62).

[0061]  Figure 43 shows antitumor efficacy of the free vincristine (free VCR),
liposomal vincristine prepared by triethylammonium citrate method (Ls-VCR Citrate),
liposomal vincristine prepared by triethylammonium sucrooctasulfate method (Ls-VCR
SOS), or scFv F5-conjugated, anti-HER2 immunoliposomal vincristine prepared by

triethylammonium sucrooctasulfate method (F5 ILs-VCR SOS) against HER2-



| east 24 hours, preferably from about 24 to about 48
hours. In another enbodi ment of the invention, Pattern
w@2ovatierrial i s prepared by wet granul ating at aRErES1005/015349

bi sul fate Form A to producd2granul es of atazanavir
bi sul fate and then drying the granules. In carrying
out the wet granul ation process, the atazanavir
bisulfate will_ be granulated in water ﬁnd dri ed ahfg.
S aline

overspESHERE PEMAR PYAH CRrfanqiam gl -f A OnCRBFAS HgHds "HEGut
: Re) 1008 1ihs LM abaitehdde bily. (S
Coggrgﬁtdeggﬁ%gﬁggx (Cjér/\!ﬁﬁn%&g%tggﬂvﬁﬁ IQF@blfé prefer abel y f:ar ?l i édee
Exiplé 64). at | east about 2 hours, up to about 20 hours
preferably fromabout 8 to about 10 hours. The Pattern
C mater.i al al so be for b I NG
(0565 ariere Brobars B Rarie AT e ey pE AU Mg the
&N A Bab e HBEE B dr6 A reR¥1G HintinthBeast airciaxmaBE;474)
one or nore bulking agents, preferably |actose, gge or
xamogefid vathrresgiamissng (fagecY GB).ipepuBH oIS e PIERHCEPYi ng
a escri.bed.ahove .t Qr. . . Al o
ol SRR S PE e L ST R it FR o P sl prepared by
trf¥RlyBdnhiRbriufmOsuBRoBc@sul o Metidd (Ps-&TGR aOBY, sPht F#icnnjGgated, anti-
material, which is fornulated for admnistration in T
HER@ imnumoliperonst vigrggsaseragtisbdirisihvianmeuam gcrooctasuliate
desarbed L Haf ith Mk ' i E le 64).
e Ly B TER G, bEbn KRR SARAROD $5cc Bxample 64
as shown in Figure 3. The FormE3 is prepared by
[09I68] I Y Fingred shanavintituine effzase of the dteh aireristing @anadrisgne),

the slurry with conce ed sul furi.c ' | oyi

lipesiogal YRR :OfEﬁég%agécgnwg?tﬁdﬁ?zﬁ%gﬁggg Rplidosdmal
ch24 Q. 3hoMh st EdERvIIDGR dxpeesting hush btdimgancer (U87)

V@%ﬁﬂ%?ﬁﬁééégg?o%1a%out 36 to ag%ufl4gc, seedi ng the

xamigutfisan nudd inicet HSaliie" WesigERescthy stied teaddd with daigagn¢ liposome-

sulfate, treati the m xture with heptane (or other

freq VEuRE 08 cﬁgg%gﬁgwgﬁggkr tol uene), filtering, and

drying to yield atazanavir bisulfate Form E3

[ddeii et paned 4sglovatigded hemasesdtiengs of @RT Vil land ermpdyomags of the

anount of seeds to effect formati of . E tals )
persentegaeifTRI-A | piisant 1p &g astiye (13%12%;}% n ‘gF‘ g’[ﬂ%ﬁé’? g rgafer L.v.
seeds: fr.ee . Wt hi ey ut 0.02:1 to

S B B e P B2 ter v ay
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woe@brodanl y, the cells express at |east Fcg RIPCT/ESIH05/015349

carry out ADCC effector fungtion. Exanples of human

| eukocytes whi ch nedi ate ADCC i ncl ude peri pheral bl ood

mononucl ear cells (PBMC), natural killer (NK) cells,

nonocytes, cytotoxic T cells and neugﬁ@gphl l's; i\h v
pe;mawp@c@m Aikiteellylos ah@bady frasateat, sedh 25THE »tfgp felebain Fv,

rec

smquéfonmnh a%tq:togyt ?{ealnﬁggortli?eé ég a/%eé)t?dedc%ﬁu s % aflti g&ﬁ@iﬂﬁﬁ’ﬂ’g sequences

nti
(Ci?/fé?f S anesibedy ﬂn%le@ul@aAllbg@n@mgméttEpdmmnvmm a targetmg moiety

f d FcR
is m:niggd?b;m( gt geaceplie faaman e gs S Ly PEp dogposome.
th . d,
in  REATIGg g R Mol P e e 1EREEIAA0E ., a igand, s

ively spliced
mtEx‘i’lElH’i’edey d ﬂﬁﬁﬁk‘i célecepien Bmthd%@g)blaﬁimqre,caetptggtl 88 meddty e ligand

Fcg RI1TA (an "actjivating receptor
(it el A CroEBopb Lo GBS PHi B P SEPGTR:
tprdl FRBAAPRIrNGERG et Pl 1astil @nother
Wﬁt ée[?goflﬁl| E::t :’VVE;I%I ng recegt or chdpRl | A contains
enfddirneni e e@g@mrmmlywmpemﬁcﬁb/sewm Wil f e thdegter receptor, an

(ITAI\/p|n|tscto mc do e
g fterghecaiqst KR THRDfoTEREs: o7 L) Pas RRIGsEEER Hitmin
rebd thltlon motif (ITIM inits cytoplasnlc donai n,

(%€ Daeron, Annu. Rev. |mmunol. 15:203- 234 (1997))

FcRs are reviewed in Ravetch and Kinet, ﬁgﬁ

£ Hbepemes

[0D9TIUN oA c@rdibg toanatheggmbodicagsep! e Pegsent ‘PYﬁﬂJ‘ﬁB

co%ﬁa%nsqggg t ?p?éé@g)cgr%&qls%hg?%aﬁlg ta ﬂlanﬁn‘?earllﬁxﬁﬁ’e cdrlcbitrati¥B @radient of

I nc ng those to be
a éxﬁiﬁmu'tefd' BenbMufnhddfottpelyanioaro€ tlﬁnﬁmpmermdmyhdﬁ@ablmthﬁ higher
FCR' herein. The termal so i des thelne(gcpﬁa he linosome
ccmecrépl_tlgn 1S mdmmtmréﬁmp@ Space g the liposomgy In addipion, the Lp
CQ“PHﬂi %ff‘lro %%p%%ntz Q/5£}th§1 éa‘ﬁ H&u((e%ﬁé%r 8dre &ans-mbmbrane gradients

Kimet al J. | nmmunol

m%ﬂldgﬂﬁ 16 1RO hdient doemgd bmthatsulm@péedjgnmogmg@md?qlxpm%of the
"CDC' refer to the %b

lity of a e
presang Etvenion: hgorsxagg @eglfp%éml é)ﬁgahr{e% ?he b 08 r['l:‘lg c@m{)osmon of
thf%%trés\éx?tt159&tf&ﬂtcla}4‘@¥d1h§ndlﬂl 15&1@&@&'&@%&5&%1’&% Iggad&fnt titvegradient,

component he conpl enent system (Clq) to a
cleBtk@beingcal potgntia rpratritbrodioy selompitesi@dioff t h a cognat e

antlgen To assess conpl enment activation, a CDC assay,
e . descri bed in.Gazz l; dion. the li me
c ém%g yfb?ﬁ‘oil%fé eP%B@g}%%PE)%g g?etser?t mvention, the liposo

C%F sﬁlr &P@'f thShRMER ihviatibh taT be pranidad ona kit sompesmg] asentainer with
prevent or reduce proliferation of, a

texjprosssED gndi nptaertailgemcangaingiivath the entiyt abi @ft“b‘i“ﬁa

For exa a HGE

pﬁp&ii\llr]e%g(glln?cgﬂl g éerf%:tgig Fonﬁs%# f\i}?%[l})gé'oz%@%?ﬁsgfoéﬁvo e Or more

PP AABR. SuehWhitaktion ahteeprapidpd omiasy nzedeinn s ehaggh pagrer copy,
I nduce programed cell death

ett@tremmrm@wmyorga{cgwg By dzgﬁlgﬁg? 8§W§gsé§§89@m'%@ﬁ mstrugtlon
bi ndi ng of annexin V, fragmentation of DNA, ceI I

[ﬁ@g& nkagg, llp%&ﬁé lr%ﬁb?zﬁneeceg@gélﬁ§ﬂbﬁth%%és@hﬂ idtantiotlchn be made by

ment at IFon, or fornmati on of nenbrane vesicles
anG hik e mﬁﬂpﬁ%DWnb@dr b@) dls?rcbp@rqcblpmnwquldaghe Hbrlgi gﬁmeral a

S i e P SAdeRL a5 A SRECLLECR! b pRRURGSvention.
ITWE dtdogﬂjﬁﬁéﬁt's Gst?aﬂgf'll?é?ﬁ’dcaeﬁut{zﬁe fot Ihisgeoi(1 ) lﬁ‘noalantgleh) tigide)nponents,

romat |éast two intact antibodjes, ];3 )
&} ithodyertl; egmmites disoylBbrgrohgcylfreyy étiaﬁqsm alkHgolyblherag(@
bi ol ogi cal activity. "Antibody fragnents" conprise a
portion of an intact antibody, preferably conprising
the antigen binding region thereof. Exanples of
anti body fragnents include Fab, Fab',



F(ab')2, and Fv fragnents; diabodies; |inear
anti bodi es; single-chain anti body nol ecul es; and
woredosiieperi fi c anti bodi es forned from anti bodyPCT/US2005/015349
fragments. For the purposegherein, an "intact
anti body" is one conprising heavy and |ight variable
domains as well as an Fc region. "Native anti bodi es”
are usually heterotetraneric glycoproteins of about
neut20 pR&Pholapitges,, (hmynd@exdladﬂyllchﬂilﬂeéléﬁbln@amyﬂilﬁh?“ L)

haj two identical h . haj LigRbe

B

diaggliﬁHlésfghgﬁd}@gWeroM\'ﬁiak?lphb‘@hﬂtﬁﬂﬁﬁ@rcax@iol'rﬂ)iirsLallizfciytjndaomhlakézdmsnol,
Vv |

anong”t he heavg}chains of differert hermisuccinat
didcpiglyvonliomibiasinato dipgbel ycEalienHauate ol SRR G nate,

| so has .regul.ar] ed,\ ntrachaj | Fdsd8 o N-Tmethoxy-
e g AR Ry ROREE e A AE Gl N metons

end a varra
(p%%a{ymn@\glg&l)ﬁﬁbm neshhbydaethardeninef padylnthytene gtisabli ns.

' ach Igght chain has a variabLewgﬁggin.at png end K%qﬁmcl-
diaytel eeerdrped sthyles sl yeoRrceranidgs GO GEP IRy Feant @12y
domai n of the | FRP). Stirdbd et flathhRnfunt Biomid
- SiRb g hlBits AT AR) Rirdh JARR LML b Aol Bomide

(DB aN@I Datthl-doghicaro-3-etlyl dhogghoahalnet Adoneaeylapibstituted

- domain of the heavy chain. Particuylar amn [
derimai o 06 theplipjds.ag aﬁé‘"faé‘f’rﬁ‘%}?atf‘é{?%?ﬁ%%se&{%%tg\%‘/ggﬁ“%phoeyed'
i ght chain and heavy chain variable domains. The term
[oi?@r i 3\%&{) 6 o Rehlial BESelédiat toCaIfliRinvdifort st @fe or
a

var e domains differ extensively in sequence .
méaigiraniihasise Sonedmate phewolipidicae bp s sriapgal vesicle-
specificity of eac rticul i NE i i q
fopnG . s e SEA el it B ARG b ne peidity an
de%}’e%é‘i'gg éiFU Slkilaet egiyhiereugingattd lipids var beixed idgrdipasoned]

ant | l1es. It is concentrated in_threeseﬁgfnts g@lledb
fohyipletiviald iabileaser the ligienayftoircpiation ¥ia P N FRASHME (FPAES °Y
.heavy chain vari abl e s M@k tion duri

i AR B Bl SipE SABH P pLIRRSORRE fochls i feqation during
sthia@EBMA Kabk@te @ Sirlulitsgn extdmdingaaifeab IVéhidkommaiusion of PEG-lipids in

ive h d light chains each ice f
MR PN TN i T AT
! Er Y PERY ﬂhia%meeol()&g'&i%ﬁéaﬁowmsééz 18| 08PBat. 5,013,556), we
POGHIFELY ] g, a

I'n some cases formng part of, the
hbreshgeisinly distavered thitdifoypeescithaplcesnt syicoen 16 JB4Elone-
cimiiing v CpadulLebBEAA) B3 RaRLL S nbuL g e
e e
(theqaeedgsdsodanPeose] toshelf deliveniollmgreas elmpgﬂ%t%é entgffef; t0
ool bt FB1 B B TR St e conrocs
o b1t “var ! ous ef fector Tunctions. Such

as participation of the antibody in antibody de dent., .
(@1 ul dm ons/erobaskingnt, ghe(lm)‘le;s qjﬁb%prﬁs%t &V§P¥%lﬂ§$\ge ?emthm,
RN RAFFAEREL AR LARE 1By of i
kA £l s shsbtichiena el
bt 17 diiepi et o BRI LIefeN B SRRy gy inieoly
Al 5 A0 AR dsh oot L
aatphiRedy pbiyagrent bavnpalyetbplenapiysoldipddpriative, €8, polyethylene

antigenrecognition and anti.gen-bindi sjte. | S
¥l ohophHE A Barganaingy R?Ebfe“g?e‘}?r?éy%’l‘ggaﬁyf aCF‘no@rﬁ d one
light chain variable domain in tight, non-coval ent
association. It is in this configuration that the
three hypervari abl e regi ons of each variable domain
interact to define an antigenbinding site on the

Y Y a1



confer antigen-binding specificity to the anti body.

However, even a single variable domain (or half of an
wo-200800012 sSi ng only three hypervariabl e regi onBCT/US2005/015349

specific for an antigen) has the ability to recogni ze

and bind antigen, although at a lower affinity than

the entire binding site. The Fab fragnent al so
pol?ﬁ@&%:nggleléolece%ﬂaé 884vaB o8BI Ker&fhetpady(binglehe glyasli panichn has

constant domain (CH ) of the heavy chﬁa 00
moﬂ-‘aiglarfw@gwéma@ut P& tof abori HuOG: mﬂjh%qw@ogy ff about 500 to

addi t of afe reS| es

oo o by S PSR b Iy RO L B pomcs o
thecprédeat IR entidiOTaboia 3aNby holty Irhyeftgiaomegémbndirﬁarhf, thgldnipgipathic
t'he designation herein for Fab Eg&f %hf cgsteigge

pokyssir m@t(lse)st Bfl meledocdilae larrﬂsoesﬁavw&g InARe PRUCTHR

pregf:r‘ia't inv qltl?)ln %e)%v Bnot éauce indddt, iR gﬁ’xo&ﬁt@ﬁ 'Eﬁ rdtn%hlpathlc polymer is

as pairs of ment s
bet/WHeﬁh) hﬂM&%l axﬁtQErrmye% of ﬂeélpbertmeé(mrtm@hpld@ H@ iposomes of the
chem cal coupllnqs of antlb fra%nents

PresapiiR Y IR@nY Pre&mb “Hh¢ ﬁ@pht@fi qlypsi 18 neut?al po?yrr?e? 1.6. pOSSESSses
unﬁiér”EHH Biét% 18?&111 Jrf%%@ﬁléf |HBE LRRERD B2SRE61 €GnTph) PBG-

to o two clearly distinct types, called

d1d@lgb?ce(r¢{) Pﬁﬁeﬂlhlhydigt}@el(oll ,Jor PBi&s ectamivict Favagningepesierly discovered
ences_of . t

thgﬁpags%]&pﬁlogg:aﬁgh{%rcagnm ﬁié)at@bcolg;ealg !tlpt gen]g(sgl o(? nlgcrl]tt bPfout 5.7

m&%\oft&m 1;5?@ aff@z‘@lt}hngﬂf@fen@yﬁnp&@rrﬁssa@ﬂgdf Q. d/hrfchaﬂﬁhnds such
[‘asses. here are five major classes of

i nt
as azmqreibmeesvhxuegmstegose ofgmionigpdly chargeq §HO- Qﬁﬂ%‘&ﬂ@?‘éﬂf‘g of
ef%&g%‘i%éfgblé Hé&l%%{i Sd ¥ 'Pg%ddé}lnﬁtcggtfp& 128 ?n%fl" % or more (Example
5gA2 The heavy chain constant donalns that correspond
to the different classes of antibodies are called a,

‘ and m respectivel The s unlt tructures
[0&9]%] t hl%éélllcﬁnﬁ@ﬁgera m@rétnthe aolp%sn%tu Ee PIgp ér}.vgmlon contain a

co) ?%té? egc%%\(z{nmg\/é)g' 9 pﬂhbtﬂﬁleﬁh%r%{x s¥OMWNrinotecan and is comprised

sckv" anti bo g fragnents
ofdedin sl tHdeswdrblang., Wta dmnmfmbotdﬁ 2hy m@ymd amanphigathic
these domai ns are

ent
PUWRFH & 8Prab il ARBFYL, Japagty- ‘p‘iBlP ed”ét a&rlt}ﬁgpﬁ‘e%osome'
i 58S a pol ypeptide |inker betmeen the VH and VL
R@QE%hhﬁ&Mhich enabl es the scFv to formthe desired

structure for antigen binding. For a review of (fFv.
[0363] Pl Eipobemes of trheresiva iyaBNTOER bsrmaisycangiagthod that is known

orgﬁﬂ h]eé:gtlfn%\?%m\(rglm tl}]\éléa?’t’ %?%&@%%&eagﬁ 9}@5&(&8@’3)%“0% Liposome

T&MPlogs wpodB st edigb e 1983 ozrslmattionammaoomc Preag Mena Baton, FL.
W th two antlgen blndlng sites, which f
Emn'pheis gémathnéewtabhiphmelﬂflg &BP%"%‘FP&WPSE %r‘r’)?ql:edh AR} iggyention
mﬁque cx Earé? rp%?%;%_?ﬁb@'ﬁggﬁ'oﬂlcgtgﬁ sleeﬁtT{ﬁ : ?ﬂiﬁnol) injection,
mh@roﬂ@n@lz&h@ﬁ tdete@g@lt Hmtysmaemeng]doeom@ed dtehwirattml/rdbﬁhﬁw The
on the same chain, the domain e
sieher Umappmenem o PruaNe ML COnTLi HEPOR o SR PRt for
low\?reg{htr P)?tpuspdn@ di ag ep?ésts&% anPnaRPel 65pa8¢8 vlaS&T inksidrofluidisation

for exanple, EP 404,097; WO 93/1 1161,
oRng, diakd slu[tglde netlalds. Br o erhladimentc the desiged lipaghg are first hydrated by

90: 6444- 6448 The term ' nmpnoc
AR BRI e PP et B B AP e o on Atoush
n&%gl?és'o@ﬁ defin&UR%t sRE; 'rﬁd)slt%oxlﬂﬁfmw 09 Y, BIUSI tb@djr@Sl, pm.

‘e., the individual antibodies conprising the
populatlon are identical and/or bind the sane epitope,
except for possible variants that may arise during
production of the nonoclonal antibody, such variants
general ly being present in mnor anounts. In contrast

to polyclonal antibody preparations which typically
i ncl ude dlfferent antlbodles dlrected agalnst

11" a I . -,



nonocl onal antibody is directed against a single

determ nant on the antigen. In addition to their
wep@siléizei ty, the nonocl onal antibodies are  PCT/US2005/015349

advant ageous in that they &te uncontam nated by ot her

I mmunogl obul i ns. The nodifier "nonoclonal” indicates

the character of the antibodyas being obtained froma

st SHEL catibQuied adrionhes bedor

[OQﬁg |Zﬂ%%?hkﬁoﬁ@aggnstrggﬁﬁgggieqU|rln% productlon of
polyagioant iHequiyscoyinaeytiqrantide i diposase ¢tcdn DF G2 deypy guitable

mahgds: ¢ Bel °”§%9Pm§%§§h grggf%%n L2 gl fgbe&;}g{esa&%mum
an@/éphéﬁmn BBIHAGReskh iSlerBiBa Gl & DRdhbYorkodtiselt. @he albstituted

256:495 (1975), or may be made by reco 6# % h
DB taho/ds p()ls/e@lon nglde ofjttg lippsaet cande rgrmgxi%i @ I;'Jte either

monocl opal anti bo om
ol RO 0] RS Ty s et
AlfiesaiveRedp d)sramia @ﬁkﬁ)@fﬂloﬁhoﬁhmlﬂ‘gahel sehstiBBRt GadosiRE and/or
(1991) and Mar ks et _al, J. Biol, 222:581- 5d7
po(mmn)of th@pre%meétmw@ %WW%'&P exFhangs gicdiodifegiiyor via
ect 1] monium of the present
on ORGP e A R LA oraMRa Bhopium of e
m@é’i{ﬂl/oﬁ le. JTI gl‘btsnmlnail ammeniuciesattiof gblyamt)mzcxi Slfg@n@ﬁ pYuils Sugh
correspondlng sequences in anti odH g fmePeo
linpapmpceAnde nepEalized Usnep BRGE R H FIEViaA F
0 | deBust-DBiré @RBIrnftematbel y fie salt
ot g?%(§¥WQ££§@%%§$%§QQ&?§§mggﬁhonDIogousn?% y
Coﬂﬁﬁrmlshﬂ’ﬂdi ag teecquenciaf désmedn & bl eporseipn gad ciysighization

anot her speci.es. or bel ongin o anot her anti body cl ass
‘bBPW§%BXﬂ5§§u“%%”Vﬁ“ﬂuggmg?%ﬁﬂﬁhts of such antibodi es,

o) Iong as they exhibit the desired biol ogica
[0@95]' Vi lbﬁéfefré{')@ thEBp&RImNOmMphsi8dH o Bthé prédontinsamnioathand ,
roc. ad. Sd. USA, 81:6851-6855 é Hﬂéh/ 1
trmsmmbmeamncmne@ gesflicnhofehe sibsHiited amnARIY or polyanion,
lmatlzed.. an ' QARliAkide the
e e BhearREpRa! LB RuEP AR b BL s BRAIANR 8
lip¥sbRtiShigBerd usx,@llgl aWEbitd 0W/bintes hjghsy ¢lanabe bqb@otmatan@élgg
or cynonol gus nane y). and hungan constan E%l
subsiiubadcassmpnyspng/ RpolyBIIgY N ay e aisile/BYHPYSFEs of
non-human (e.g., murine) antibodies are chineric
BE} bofj &5 dhidiRaRt @k RorbeRirARin TREYIQIBSEuEHAIrdnvBchituaimd/or
non- human i nmmunogl obulin. For the nost part, humanized
p@lmmbm sl eimsiale ehclyromome fmat gl kimlnm(psshlglpeééhlam thp goncentration of

antj body) in which resi ues fr
gyt etk At EocTiFEor i B PRk 38 e fipgsome and
Bt TRABES Maoh 8bi&6© 8F Aouf 0rAM) 80mIVY eIV SRk, S, dbﬁsMrO 7™, or

ant1 body) such as nouse, rat, rabbit or nonhuna
1M, mmeeem alwlmy)’tlhealdé@tﬁﬂi based pa g sUéﬁtftytedaﬂmm?ﬂlw Iy pippther

I n so |ns e
e Eitse i SeRETURART Mg ED Rt SR B pd R st nside
Qo SRE Nkt Méhsh 00D tﬁ‘rﬁﬂl%lﬂ gllifﬁ?o}hdihuﬁs corfeantratemnudities substituted
humani zed anti bodi es may conprise r. S|d¥es tha@gﬁ
amotoniwnaud/onpeltienipr g3l pindikg mg PF’O‘BH%) IROPRS Yy At 2
anti bo [ are nade to further
C?‘écref]ﬁ%tl%’n?f a@%gf;o g@?‘f oraﬁrglm:lcedﬁ] n general, the hunmani zed
anti body will conprise substantially all of at |east

[O1F] ang aldgipos,ahd ipdsame compbaibbro tiberpresent invengian gppady has a pH

or substantially. all ervari ab

0@6?4‘3@% ghip compiiipewih Oéﬁgaﬁt‘]ﬁ&?&%nﬁamﬁ%@a sBRIRy af 3 depired

ﬁ! RERYRR l%gfh'ngl %é’ceég hioRE WithQh&REh A6 Rlird &ﬁ&e@éy, a g., above 90%
nog I n sequence, except for

substltutlon(s) as noted above. The hunanlzed anti body

optionally also wll conprise at | east a portion of an

i mrunogl obul in constant region, typically that of a

human innunoglobulin For further details, see Jones
et al, Nature 321 :522-525 (1986) Rlechnann et a

s PNLNLN ONONSSN NN I A PNCSNCS\ ~ .



an anti body which are responsi ble for antigen-bindi ng.
The hypervari abl e regi on conprises am no acid residues
w0 e@siier7izonpl ementarity determ ni ng regi on" oPCT/CEER05/015349
(e.g. residues 24-34 (LIl), 3%50-56 (L2) and 89-97 (L3)
in the light chain variable domain and 31-35 (H ), 50-
65 (H2) and 95-102 (H3) in the heavy chain variable
domai n; Kabat et al, Sequences of Proteins of
enﬂratpmmml Fegiesahplenplé nrethte rarggetpfBefl, opphI4- -0 e 4 RIAfegEy It e,
onal l.nstitutes
paglbACr e ' L ieesd iV el 1S RE 3 mpMiheclolnd, ..

topdRecn of Bflotiees, i¢Besddcdollplishdlat 5}?6 ;QHLB)" tl'amdlt@ln@lﬁlm irBthe range
in the |ight chain variable domajn and

beB@:BBbEUH0 anabost 'i@11ne$ﬁt;)refefﬁb{>h‘éﬂ}‘f€%‘\/§)’°é‘haﬁns @3?3? BHI %>
donai n; thi. k1

L8] R boT et ao it o SRR b

ac¥@fiplashk@attHrabaut 5eB7 duere(nrhferabtmarpH #houh§gPder vari abl e
region residues as herein defined. A "naked antibody"

[Oi;(lsﬁ]jaﬂggégglai?gg%atgg E{egg%ﬁ%\geaggrfl r d%?ﬁ/@tﬁg Irﬁbé’] l%'éded or entrapped
il’ll%yt}lg Lﬁﬁéofn&%k %éﬁb@ﬁngr @diusdiRb %htltyﬁkﬂlﬁﬂﬂieeﬁ)oﬁm@ﬁﬂtMpiEmt

0 antigen include: "C2B8" which |%
mmwmam hxeaiquelétust mmdmabat a(stuRbIEICANIEFIIIE, ¢ RIS PRI VIGO0 Ve the

co?xg;oggxg s pﬁ%g?sy YP]& Cor 8‘1%1 tg@gpg (.1‘{ gg@ \pl)ﬁle bemg reduced below
th@%vésk%%}{sﬂgnc'tmzﬁﬁire aﬁ%Bﬁ)adlﬂg thel datitt . ummbub'@tmx ¢itr@n$ usually

ALI'N(r) (US Patent No. 5, 736,137, S
basedt on pharratm;@l ofibespmppyen Episdhe tity FﬁJP? %é ?CE’G%%\‘M gposomes,
n%gﬁff mtcgg)aé)é)ﬂ é?lg{)era{u ee“E '?ipgialllyB@'é 1@%?%&%0 dtil/lﬁ%’s?%igl?\rz]v‘éﬁnglg]_tgs to several

hd9$ hik YIDTRRD:. BREXORRG sMntraphiSnRefielatcidoof 15018387, typically
expressly incorporated herein by rsference

mprsnibat %Q{’é[ arglqpl',ng%iy theyqas: usxcqﬂryé)ggqeg tajemoye 888“ mppeé3 entity. If

9(.2 1 el fusth

‘“€¥e(‘3 e%%ﬁé%&%ﬂhaﬂﬁmﬁ% egggﬁt Fééﬁ Eb%%gd/) 002607%

d;ﬁlbtﬂ;glongmy va@ﬂiﬁ?ﬁnéelpcmclt a8 ABDI; sinueichesiaFhremeiography,

chinmeric 2H7 antj bod
Sesiassn tHenr et be REFEny ot et WrkcRs el faund o

d B kncuMRROAH D66/ puch as, in

méﬁglT%gM?ﬁbgﬁgggﬁﬁfﬁggghar qu?on A20 an?;béay
pMéitilan bsambertiesin @amlatlaesorcawwm alléal@nd 4@&%%‘(32 aathAbo {posomes of

ant i body (cA20, .hA2 respecti v
o e
l&ﬁbé{%% reBultd mQﬁgMcﬁal@\@ﬁ&@mygewtmmlmal nfmdma'ap;mda]rug and

Leukocyte Typi ng Workshop (Valentine et

ah

besearkiposcras yiplingageinst (@eeeesprdypiety, thﬁm%h@lo“cb}?%‘}%“ted €8

i KRR B TR P e BAR 5 BB A IR 090 vt ac

o?%@?@fe@ﬂoly Nig¥RRArCthAUdquR @l duesD rmvhNaCb Eallowntgtb@myubatlon a
di rected agai nst the CD20 anti ge and de % h to high

coigzrBated galtys Ry s sq{btlongnqy;@e 1 t(é;absre ég P%"“C strength to higher

RSP F PRSEL B S 0 Wl e v

beRig Hobed Byameﬁ weeliygiothesine thanthe sscreasd io€ amégistrength aids
ot erMAse "humani ze refers to a huna .
Carsor BRIy i ha VY IS TGRS DB G| CIEF JLACRT Ml et

f Ehsbheasat i body is effective to
eacgggggh\%hﬁgﬁglgmce?Fs |R vﬁeo the anti body
conprising in the H chain variable region (V11)
[Otﬁﬂ’] eofln gtndralatte catiGER-1H8d sdguesc drugflogkntip obfatpeupon loading

an_anti 0 _an
plirorala LAEm AT, RonusranerPr oS figmes. te
reS|dues of the human heavy- chain subgroup |11
(V1JI1). In a preferred enbodi nent, this anti body
further conprises the H chain COR H sequence of SEQ
ID NO'lO and CDR HQ sequence. of SEQ ID NO' 11 and

Y T T o o e 1



sequence of SEQ ID NO 4, CDR L2 sequence of SEQ ID

NGO 5, CDR L3 sequence of SEQ ID NO 6 and substantially
wa b@shormen consensus framework (FR) resi dues oPCT/082005/015349

human |ight chain K subgrodgp I (VKI), wherein the

VHregi on may be joined to a human |1gG chain constant

regi on, wherein the region may be, for exanple, 1gd

or 1g&. In a preferred enbodi nent, such anti body
coRnpaticast enheppéd ssledjinead emofone:mamdmmlmqn 6.2 alt, the

phgsgcgzggﬁégagm%ggée% (Ef tE%erlztga?p?p}e%Xm l Soij]@ '19115(% g@gn{ef'% V'amon)
u tiet tihionrd iotheldd iti
o IR 08 Ao sl e wions s Lok

and/09b6Y theﬁneh@isaifltlye mrh@enamvremy thesentity-{onf RiE trat%ﬂ#r Bty

ené%g{p?rg:ﬁxi t he | I ‘N@%?%gr\/ 90 d}; ,:Tﬁ)dq?ﬁ I@I\c;e' e’tga;/n 958‘:/80 of the

en§ﬂzot‘6’[1 il rdﬁo%lcu?atsﬂrtdl tBe bANiobhhe ap)beﬁtejfnmderemjomﬂ trlnerhrposome
I'S where the antibody is 2H7.v3 conpr S|n "tﬂql\kdg
hpamkhemth@ﬂ@admgam%s gbe dmé)éhdéw&e? 8¢ 8ES"F

(q 1t%‘(¥8§/&%§ su%tlo}[l% &%mlﬂtgﬂer AR nl‘s{]wﬁ éﬂ@ rat® 1ﬁrt‘l% l4posa_1|ﬂ€s can be

ur | east one
ch@ﬁbféﬁzé’@indeﬁr&bhﬁﬂwdl gltt irgtiv (weigthembonr efghoentithaer Werphiorasolar

ADCC and/ or CDC activity one. wherein
i GRasame JSDof TSI B0 S ORAF B4 RFIISRAL Oy ar unit of

thg Legs%gn%qlﬁ{?)z géb\ﬂﬁ% E%\é'fggtyt LR8I A Ghak @omrﬂé@ t(ﬁ@tlhér units by

uence 0 as shown in Fi % Any of
a foh@pecanilitiod hesampyifitd .bellosyr Toompgight eatiato |aé&§*t1ty<m ghe liposomes
am no acid substitution t

ofdbe prese gnveg@rhléttym?qll}y at GE?.'St (ZQ%IQM é)ezg ggﬁﬁpﬁ) Pg&nat least 0.65 mg of
thlégxgt;g p%gﬁxé%lf?ﬁ(f ﬁ#khﬁ@omg?ﬁﬁratﬁﬁ%&hﬁﬁlto%m ratio accordmg to the

dusogie etal). A preferred humani zed
presenaimvientiacit aletst fodyatout 8821 I9G&9ui Y, REHERPLYS }ﬁﬁ?ﬁ%] FPgabOUt 2,

ar%ﬂ%w%a“ a0 B PR G AR BB o Rt s angleey the

n&@ﬁ%&%ﬁ%@%@@%&%ﬁsu@&%ﬁfmwM@T&@@ﬁmmﬁ

and the vari abl e heavy chai p sequen
cmmese@aw@:s@mes@msm M@%ﬁ@&%&?%@er one
h bodi t, the entity-to-
el reb RS SRR SEAD A TR RS IR ey

lipld WG ELY TVSS] da SRt 1 Es N 0B) BO(ngreetltyr(e ghuineaiabedpid pra

ant i body is an int act ant i er Eﬁ% f& embodiment, the
dgompie eseotheen mgrf lperams- ‘E’&f n g
ergg%[@%ﬁﬁ%%%{%waﬁ%%v%mmw@% L XARSMeAin

I SRRSGS GO ILELE PLPEDFAT MCHiernre frahor e Rropysiely, the
SVFI FP

irsmEe MEHALVEL e AEIPRERIAVATIIEXGH RISEREL AR S5  vs
ﬁgt%ﬂgﬁa@éﬁ@g . RACEMTH ek RMhK IhNRGH pi{ HiEQ JfldvBK®.8 mmol

avy chain am no aci d sequence:

o EMRLMESGREI \A GRS R SHHASEET H B vNvHIROAPERGL EN/ARYsoPE lipid.
a%wm’at&@#ﬂ wyik R P bater ARt ISR AR sk e
[(Yﬁ@i;r LY Y S SNSRI Rl APS BHS PRI /AL BCOMKIRIGHPEPVPUSHS entity
cGﬁ@WMFWLQ@@@@SLSSWFWPSSQH@fWWHR%WW@E? ome
TRl el L TR A AT b

reciate that the drug content can be equivalently expressed in a manner

NAKTKPREEQYNSTYRWSVL TV NGKEYK! LPAPI
iffdependent of the presglce of phospholTplla s 1i a liposome, e%év é ermore, b



| SKAKGQPREPQVYTLPPSREEMIKNQVSL TCLVKGFYPSDI AVEWESNGQPEN
NYK

W TRBNODBDGSFFL Y SKL TVDKSRWIQGNVFSCSVMHEAL HNHY TEKS L S108#763 5349
K (SEQ ID NO 14) or the héavy chain am no acid
sequence:

EVQLVESGGEEL VQPGGSLRLSCAASGYTFTSYNVHWRQAPGKGLEWGAI YPG

equg/%‘_eév ressed in terms of a molar amount of the drug per unit (mass or molar) of
KGRFTISVDKSKNTLYLQNNSLRAEDTAVYYCARVVYYSNSYVB/
the4ipbAdme 11p1d content For example, a liposome containing 3 molar parts of

dlsw}/lplﬁosp atldy chﬁé\(ﬁgl’é@%ﬁ%&%%@’ﬁk%Vb%\ﬂfé’ %DWB@V\NS
choTé@{W(ﬁPdMu%s%@ﬁlggﬁvwmss&mﬁa@wwy@wm@mm
deWW@ﬁ@PME@WSWﬁPWE P ERTPERECUNBTSHEEERD)-

Wﬁ%ﬁ%@?g% c ar weight 543 5 at the dru /i Ell:(’i/-\rSIt],(Z\Xfwo
m T&%M&BREMé_mw&N@aaﬁ@wq@wmw ’WEVE@IRKBQPE“

mmgmmb@sﬂ@\@ﬂ&wwsmm\wscsw%& HNHYTQKSLSLSP
&K (SEQID NGO 15). In the preferred enbodi nent of the
(a)'(pa\f&nzstk: ﬂ{iéénoltaf'?m?{ e l%bsglﬁqe\héfd &th SorRAS edraliz2tiTo the molar

ver sl on ave the am no aci sequences of vl
uniX¢ pdsoaie rtmepm:dsmﬁBC@md é’rﬁGw@SE& ig tl@la ssamelet %ﬁifgldmg the

whi ch are |nd| cated, i t
meluHeRNi YO armPRpet by etﬁﬁ% @ o an? St F%cg\s}ge %osome
ph|8 Bl {gldghal n as that of vl6. An "isolated" antagoni st

whi ch has been identified and separated and/ or

r ecA¥RH@Y/(3+00 9 <bHPdAent of its natural environnent.

Cont m nant t ts natural environment are
olgs éef%ﬁ@h%%ggfa%’uéﬁi’%?f ere with diagnostic or

ther}f@@ﬁP'ECO upEE+h®1 55 he.mavggoni st, and may include
enzynes, hornones, and ot her protei naceou

(b6 ipnioteshe seevUBOWE P sl hpp?P%? i FPE&SP@HEB‘&t% NPl molar
t het §€l orrﬁ;%tspk %/gholl R&nB W Jo'n?é)n(‘:ﬁ& 1ﬁ&e<ﬁ1‘l£a\t&ght§ han

goni st as determ ned by the Lowy
met hmial 1@1@1 MPsIm@ rphf)ﬂﬂlabblyl TP RSA2EP0 YA S ght |
é to a degree sufficient to obtain at |east 15
86%@@1‘1 4%rninal or internal amino acid sequence
atio6 £ tofl 1ipR) byt dividing the drug
(cﬁégﬁgggﬁ%ﬁ? %a%p&%%srﬁ%/&?%%upﬁgg%%edum ngi o? no%w eduégl
cohednd bipr@ﬂﬁd isinag Wit perssdler bhitief prosptlenépyHienunmer Q%tlamed n
stain. Isolated antagoni st includes the antagonist in
stet ¢0): wi t hi n reconbi nant cells since at |east one
COW@HQ&%% LemaRsRARA St1'56/1086 UBa 0. eem\BSr onment wil |
not resent.” Ordinarily, however
(damaagmne gte malhi arheung péq@ard@@g w ugtt m%@ﬁ@? ﬂélpld by dividing the

ificatian st
n§tbrabfanedin iR one e gy B Bl BifbET RS
doeSDBse&ms?eme mrﬁa@omaﬁpwuom/m 5ol 080 =00. Mne
di sease. A "synpton' of a disease s an

() et the mlald@q@mﬁmhp@mhéhiﬁﬂ%ﬁ‘eﬂﬁ}oﬁ%fpx lﬁlds‘P?tBét ure,
func lan /(€44] ﬁ@ltes ansunt of
i Eairoele FEETLC o i BRI SR RS MG o

hﬁk'j?)£@3+0Mﬂl<5)/l(§+24@t01r59310'60‘l@r experiencing one or nor e

ynpt oms of an aut oi nmune di sease, i who has a

(fhl gh&rloukgmthe araten ralio REFIHREGICIGHO &E%eliﬂ‘ nci ng the one
or nore synpton{(s) conpared to individuals with
sim | ar denographic characteristics. The at risk
subj ect may, for exanple, have an about 80-100%
probability of experiencing synpton(s) of the
aut oi nmune di sease in 0-10 years. An "autoanti body"

herein is an anti body produced by a subject that binds
to a selfantigen



al so produced by the subject. By "abnornmal"

aut oanti body |l evels is intended a concentration of
wa@iosaem7ibody t hat exceeds the concentrati on 0OPCT/US2005/015349

aut oanti body present in a #8drnmal subject who is not at

ri sk for experiencing the autoi nmune di sease of

interest. The expression "effective anobunt" refers to

(0134} 2MBURrubikin, RR1/AM 8HRRI $pidih (Rifospisolpid motar pertfxgPoxorubicin, -
preventing the disease in question. agg}é ar. 5)5 5= 0166
g/nidlephasplel ppddsixomibigie motecyler wswhtia? 8P S 4drindd

therapy refers to substances that act to suppress or
k the |y _tgt@iglml dRRiig8-pR&Phelbid ratio
[OIHZfei EHHS’FFl S fv%gﬁ %§é§%{}vg{§’e&x§§bst ncéls théalt gu%@r ess
expr¥dsekinneripu dnicd is ondild evmlslesed. at sused hergpppedigid” includes,

sel f-antigen expression, .or mask the . '
witgggtﬁjjpiézgiogf aryu@gmg]@@ﬁ QUMIpG F%%oneng of %1&@5%@%&%6, such

- am 6+ - Ds lhatted pyrimdines (see U S
as,%grthaﬁ}g)_le, Hgéé{fr%%@w&?ﬁe %hitnscl osure of which is

i ncorporated herein by reference); nonsteroidal. luti
[0E3] i i Mhe dposnor entepprgssubNBRlee MM Ep ﬁp@{ﬁf p(P]lé(?mon salt solution

cycl ophospham de; . bromocr ypt i ng: a1 APS BB helps to k
of fecens BLA e uH PR AR SRRt g e B fblalAPa R helps to keep

théjlﬁq%%gmgéegalﬁle akhisst oB@btic Mamagh, (32611164 Ad/onbrrit) indihotypicaficing
ant1 bodies for MAC anti gens and MHC fra\?negﬁ;. liposome
thelpediog papacitpaol Srediposaraess le Anagmppdipsab s Seudityehde p
e.g..,. predni sone,. nmethyl ' 1 t&0% mol/kg or, preferably,
copliel PEEERER T REL PLL AP R, B0% (G2 mollke or preferebly
0. WA O XEAEr Drpiisiaglyswt fasaltaz ilipesonhasfof drropreskaf invention are
cytoki ne or cytokine receptor an{a oni sts itﬁCInlfgei:crﬁ% loading
st 4gainst edvessesitegt of high ingplinogomat HUWICSE A - T UnoP ‘
crosi s fach Qb hiBRdL 8921 hidfikbk X P@ReRlolerated, resulting in
Inﬁ%ﬂ?‘ﬁs%ngrlacbsﬂotl%ﬁ{ [ Pgﬁl{:’lnggn%%ﬁZahesi ng( et angr cept), . i
pr@dﬁchl‘lj{ yamititanee lesling dfactrog up tathe ithaogétieg] maximum of stoichiometric
anti-interleukin-2 antibodi es .and anti -1 L- Gept .
exghtrigs odindelipasanial E‘F%!'&“t%iﬁ%ﬁ“‘ﬁa‘a‘i“&‘f’“? ks |‘%°3F°ﬁ”é&% Hig (in the
ca‘glg%f i 'ggelcﬂx %Eg dﬂ%trhél%gp@rrﬂn!e Reeltidged amidonhdd #bn), even though
2hti bodi es; heterol ogous anti-Iynphocyte gl obulin; |
thpasmdlasnt ¢ fubebxislippsaaia patsiops metiuwting thg Ge1neBalepifhe
ant i badi es; sol ubl i de cant ai ni 3Rhsdiong
T s S N S SR SR e
(E}%‘ I, 748t rept odornase; RNA or DNA from the host;
K586; S-61443; deoxyspergual in; rapanycin; T-cell
receptor (Cohen et al., US. Pat., No. 5 1 14 47215)' te stable
(0Tl | I gsoepsl.dhe Fposgmeso@pperiphet the prospit TREGNLQR L qute s
. 430- 432 (1991) ntao@BEVRAYappBREMIS reld4kdd outside of
dyrge (?Lrﬁg‘@)e:(g"aa%cfa M? g%e]lpg?g‘fentaggg T cerl rec‘gpr)tor ‘
(HRMpoRAAERS sl FfhadBintd &sidswt theliposd0B9afterhecertaintime period from
"cytotoxic agent" as use ereinr rs to,a e
theriaitial londipg pg th@renﬂ%%a? g‘eﬂwes%‘??cﬁt hPTSFENE éﬂvfeggga‘% ybgr
cau : Ld 108 §F Ih8 prebBgt ihedioh $s dtblended fopat least 6
S RETnE PRSP RoRiof § Epesp "Te.g. At211, 1131, 1125,
¥36hs, Re]86s thAe 188 ofSmiraghed RIS redemed Adnqmak aftes thajgitial
i sotopes of.  Lu), chenother ut.i c_agent.s, . i
o SR o b SRS R b RS Ros AR PRt
i 810191 QlabRARUE 18 ot 16D ars, PloaNss OhandI %l cardpgidntity is
or fragnments thereof. A "chenotherapeutic agent" is a
relbend 2 akars afipothndnitisldbading of thhentityeat nent of cancer.
Exanpl es of chenot herapeutic agents include al kyl ating
a ts. such as thiote C : i lated in
(B8 oc gt nriiadsah o ROpOOreRPER! iy o empin coppinteted
oA K AR MBdiphidaasiehdian theastibof it eendsdabtiers ¢.g, in the case of a
enzodopa, carboquone, neturedopa, and uredopa;
et hyl eni m nes and net hyl anel am nes i ncl udi ng
altretam ne, triethyl enenel am ne,

trietyl enephosphoram de, triethiyl enethi ophosphoram de
and trinet hyl ol onel am ne;



acetogenins (especially bullatacin and bul |l ataci none);
a canptothecin (including the synthetic anal ogue
W opoteran) ; bryostatin; callystatin; CC 1 065PCT/US2005/015349
(including its adozel esin, 3¢arzel esin and bizel esin
synt heti c anal ogues); cryptophycins (particularly
cryptophycin 1 and cryptophycin 8); dolastatin;
lipGUBLR MU finfbr QhidClduthRBrdd i@ apatheh kanan@hefpesmes of the
2189 and CBI-TM); el eutherobin; pancr tlstg%#nﬁ a
presat goehtery showed surpgisgigatabality ﬁgmﬁaghweﬂﬁ%? ??d‘ég Gs
entGappPA LY LS 1 PG AR i B e g gk The exposure
il RBAC B bewirsleasexif de: dnydppatdmity, ¢, drmay, foad tha Jiposomes (half-
novenbi chi n, phenesterine, predninustjne

releasofion) amthgdloodiohairat inisparah merethBst kLS dypprtigylar, liposomes
2% MUEL NG anGiliQuARSLOL! Pinbla0 [iBhe, hRMViSbicAnc, showed
AT S AR UL, PauISARIVELAR barupbter, e
rerBAREH1Y BRI adairat oy 1éakaggin vieal withka friat¢ase timepd et lepsty4
l'ich i Ci |1 and i . Ci I P
howrager NAGEVE! CERAN ET N, P T 1450088 (regRgs n vive
at XOGBLG b0, bFYRE gf@-&ﬂniméﬂ%ﬁbrﬂ/anu@} THiisNRaPhSNAe8e time over
such as clodronate; an esperamcin; as well as - )
33NRasa I itrastant of aleaomwbgsébensitaranaieing eeerpeHpABH EotEhprs In
enedi yne anti obi ot hr onophor es acl aci VS .
theylopd, Hhyjee At le%@ﬁ)ﬁ%@%, NES 83%1e§\éerd|? %%c’l € qnéf@%@?%%%a@é time over
46°rﬁ>(c‘1¥§. B GIRunCATeRBI R AtedEAFi Y TG hBursdR izl Biaghinlvivy at least
chrofonyci ni's, dactinomycin, "daunorubi cin,
abdet 1% thiepre-Sdingstrotion wadae, IWassPMERA nomesnrgs Ayl sl gase
. doxor ubi ci n .(ingl udi r phol.i nQ- i Gl
T T A S ek N
hoRRd THE ARy areabatel Giith cangRothedih deiiyatesgrsudii & tnpotecan and
i darubicin, marcell dnycin, mtaomycins suchas n;gggyc%ﬁ]
iriGytepars olsh ot ddcexaentibnahis gay asl Y, n 4 Rigpd, Y1 79-8>70 of the
epl i n ot f.i ' ' i e li £
o A o AR PP PR A D R M pesomes o
thé B&@ém%venﬁbm@ﬁti&t}iamngaoc}uhﬁminmivcadltuig-rﬁle@@b@qeim the o

as nethotrexate and 5-fluorouracil. (5-FU);. falic [
cimq&tiggmé@wg@ sypsatigdp db\foeq,th’lmwea}cﬂgxft){ 8")‘(%)%%1,% Yt S A fije drug
G L rgg&gkhqsa%&hg&hrexate; puri ne anal ogs such as
"FI%tdar abi ne, - mer ¢apt opuri ne, thiamprine,
p

t hi oguani ne; pyrimdine anal ogs such as ancitabine,
[0azelci t ThE MmsoBeaattbe pisens inveafiap pravidedyngrpgsiedeombination of
di deoxyuri di doxi fl yridin e [ tahi . | th
A e S b CRege ERRCIHARMGcity. In generl the
aé@{vﬂy‘a% FNPAROEC BIAPIIPHn yeBbApsoRtednetordmpno thastne,
testolactone; anti- adrenals such as | o Lis at
inammtivog k.gt, éheranti-mreplagtic ativite of e cpmpothesi deriypiiye 19 gammal, 1s
repl eni sher such as fralini Lk A &han the activity of
e GBS e odr e usiserd g Rek oy ARE ARk the ity o
tHRThdrhp i lenti§ TR e ddhdishest inabeiginke arbogantarignentine non-liposome
edatraxat e; defofam ne; denmecol ci ne;. di é%ggon%; tion. while
fogriubationt hg-nwithetusipeiths ipasarEcar@osiipn gE FSGHgnvention,
etogl Hel by gabl] | tedBAAEPIOEY hEPex k&GS Akt twice, at
“F&ﬂ%&ﬁYﬂ?W%%pﬁ%y gkg#%%ﬁggkguch)gs naytgﬁsiﬁe and .
ARSI RSN\ at Battdguatiaeelowst thax almt 06 the; samp phaiapaiie entity
nitraerine; pentostatin; phenanet; pirarubicin,
afpyvsterqd #rbﬁhé;sarp%é%ﬁﬁwﬁlsf:‘?ﬁ%eﬁfgw&?é ee. ORI fgrm. For
[9Garbazl e Wi tHRPlYsB e atdagfi fRMRIfaxti (cdidlr camptothecin
eﬁ%ﬁ@?ﬁF%é?gﬁﬁg gﬁ‘EUhené? oR); rggoxane; rhi zoxi n;.
dsiizaves By theppbligge nuatimids wf othersrgsdisiie thednereased toxicity (lower
triaziquone; 2,2',2"-trichlorotriethylam ne;
trichot hecenes (especially T-2 toxin, verracurin A,
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pi pobroman; gacytosi ne; arabinoside ("Ara-C');
cycl ophosphani de; thiotepa; taxoids, e.g., TAXOL(r)
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chl oranbuci | ; GEMZAR(r) gentitabi ne; 6-thi oguani ne;

nmer capt opuri ne; nethotrexate; platinum anal ogs such as
wee@phet7in and carbopl atin; vinblastine; platiPCHUS2005/015349

et oposi de (VP- 16); ifosfasvde; m toxantrone;

vincristine; NAVELBINE(r) vinorel bine; novantrone;

t eni posi de; edatrexate; daunonycin; am nopterin;

xel oda; i bandronate; CPT-11; topoisonerase inhibito

maRRSIn2 000ntedidobe dxrvmré@%W@}IFM dasEheoImAvEDP: uneRaPRARE drug.
Seepﬁg g{}?%gﬁ% @ Sacceg’t4§ l@g§ 'Sécﬁgérﬂe%t g{f“@luucal Cancer Res. 1998,

ds or
V. Apl%r BYALBYES Tafdi ¥l @hn&éﬁ?@b@@@) vJ 6@,|;sb389ﬁ1ﬂ9@d5dler8ﬁn et al.

this definition are anti- n nts tha
Clintsgl avasr e R0 6 n@?%%%l B e per oG e o thecin
pro?r@%ng gﬁg; & géﬁ%&d(dﬁl ? ‘I{Fchq§5 MBS ol B &L RAt®INic camptothecm
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prd- ar@gldédmg/ewﬁ@«maany argimcr,fe@q)at leﬁsil4d)4n¢Seﬁl@j even 10 tlmes
hi g%ég;@ft%%gp aeq_lwty I%s;sggr?g 31/& %hng);\lfl{/(g F._h %%er%ﬁ_g in the absence
of k %ggmnﬁaef ri}&*mﬂt%aé %hﬁi 4 BB Robludios) fdi’rﬁnt Thﬁh$ bidn thére remarkable

ne ar onmat ase, h regul ates estrogen production
sinkc@ a&lﬁﬁi‘a;&dne nalhpghﬂndg,, aseamhtogecit pro- c@g&ﬁﬁcﬂ@res enzymatic

é@g})@ -§It (;n&;:l ag g@tes x %n ?%%ﬁ%%o%% ?ﬂsxrlnsgc:ec’lﬁé\/&gﬁggﬁgs}erase but accordmg
r diBatedRbubs@EREIN Vcbrnahehﬁend%témﬁn(ﬂtbe
fo thté}g%gﬁ%&“d‘nqgé&ﬂa DE%EG(: r%{ esmast r%\zvol e; tg
hpasmhe ahdth@g)énzs hangs Burgg sihEhyt gmt@;@mthp qﬁr%mfp gcm prodrug such as
upr e I
ot o i redermg S Gl Bt PRREDEE Y A ¥2 06 Bmore)
acBRRH A ih Akl RS entRin wariet 2 aticdeser ﬁanmqscmdaqvley over 4 times

whi ch hi bi t
lopat hacihen b st ensnrarougied) BRI o1 bi VEGraer g clonsed
drg%l&eg?%ggroghtgﬁ%ﬁ@f ﬁpeos ﬁ‘es ?rl Qb@wa@%&ﬁle@éﬁld withRa&e than 50%, and

rapy vaccines, for exanple,

evBh H{YERRRhNOP) (MM)W&“ thd EipECTIN ¢ ()MQT&@UH nemaiging in the
e e L e e
in é:xge ??Wﬂb&r@l &y 1c§l‘?}p§1@x@@s%’f 28 hbers. ed ﬁ@)ld?xrged remanence of the

ves of “any the above. The term "cyt oki ne"
dﬂ@x@ﬂ@ﬂﬁﬁ&hﬁehﬁ%ﬂ@ﬁmsaﬁDO@@ﬂWGﬂﬂ@B@§§@HuWV”@ dc%WP“““QYa
po ulation th ct. on a er G h
bstione e i asege D g Bpref piidhet BRAER M Srved .
{vln%%&ﬁ AddESahidniedd sagard derivatbve (sudrose, octasulfate
,“@B%wﬁ'ﬁamlﬂﬁ ?ﬂ )#sa)én 7 e T e T
raihermamazpolymexicsanm tmﬂmhomted@éam@etlé} such as TNF-a
or TNF- ; and ot her pol ypeptide factors including LIF
ki t ERIM metipkide
() GadscTBear bR BELE Reock DRV ERI, IR IR
cbREQTR T \Githe pR5ént Glllehtisiecartt frovikded ascaplhayxmgttutmél composition
equi val ents of the native_sequence cgto [ g er, e.
cmmmmummghswwmaﬁwn Bf B rEEEn SREFItoRANg @ frier. €&
ntit ' ' RAt&iidAry MREPYES carries are
PAHEasEt F§ﬁ¥ﬁ%%8%$ iﬁe tg?ﬁbgﬁﬁﬁﬁgﬁt relerg}to b
nB@hal REM, dhetdnix dexnese, 1smtnm¢1$L&r<ESeg%mg¢IaSI jojutivac st lenksysolution.
glandular or gans Mﬁtg duct s clud

Aq@rffﬁ;ﬁglg,stzgwé cag pg adde ﬁcbprémc& p]tnﬂgldf%%o Ia u%{%&h ty. For example,

pEH) el SMLN6 BARAARS 7Y, Hﬁ)tr@b&%fhblb%ﬂﬁébogf 4 3 optimal for the
rnone, and bovi ne growt h hornone] parathyroid.

shefny BEprdsb;tfeom:ml&rane husdfli iand ppyvgqiqsggt[ ¢xgellend pefgatipn of the

pror el axi.n; or nones.
ST e e T T A
(TSH), and | uteinizing hornone (LH); prolactin,
pl acental | actogen, nouse gonadotr opi n-associ at ed
peptide, inhibin; activin; mullerian-inhibiting
substance; and thronbopoietin. As used herein, the
tern1hornDne |ncludes protelns fron1natura| sources or

o Y

.



acceptabl e derivatives and salts thereof. The term

"grow h factor" refers to proteins that pronote
w@e@atibr7iand i ncl ude, for exanple, hepatic gromTUS2005/015349

factor; fibroblast growth B&ctor; vascul ar endotheli al

grom h factor; nerve growmh factors such as NG+ b;

pl atel et-derived gromh factor; transform ng growth

GBI 15501550, A i gl koo

coRSheRidid uetdxemplaag boffa; subsirees. eOdrs switrbke Geriers include, e.g.,
interferon-a, -b

and -g ;. and col ony stimulati )
waﬁqcbqffeged( TYEQYS Sé)ﬂ,\g}pnagA?{qug?glp Hé@{g g]@gée( Wc@%ﬁ(e.wmem,
ranul ocyt s hat dded, e.g., gelatin,
co B B B R PG I ORGP e - et
altgiat dextrag oo polynilyligemlidowt. 8he gorficitshefrihe apraposiianiy @ade

or from recaondpi na cel u re.and .hi oJoll .
adstn o s DEIcBIRL IR 810 Rty 7 RRqHAROGR Ry ploreiner
CO];sn%a%Pﬁ?(! such 6 V44elsB %us¥RE hedingal, by detealUDREe compositions may be

mol ecul e entities and pharnmaceutically .
st@ilizepbabdreedioiaarélomvarsicrsation teabpignes, e ghbyfiirgon. The

"integrin" refers to.a receptor protegj " diti
reuiErERs PHBTAE §EAAE D, RaeRb Rl Ged ffter BigfRonditions
anﬂﬁf{;ﬁx‘?@eh}"th@ [yopRilize& pﬁaﬁﬁiraﬁﬁn b cyablined wathvastérdt yqurous

cel lF'ul'ar functions such as wound heal ing, cell
meldiffbgmrentd atmiostratehi ng of tunor cells and apoptosis.

They are part of a large famly of cell adhesion

eptprs that are i | e AIERE&thiH loa
[ORER) | X ThgRaEs ﬁegéﬁl h?é@ﬁi@ﬂ%ﬁgﬁhl&:ﬁncti onal 1i _r?t ggr;ri ns
e nd ot o, That ate concoval ant y. hou:

cal |l ed al pha_ and bet a, at .are nonszcoval en ng. ..
piilegipshaonstitnsi tushap PHsyasEng aﬂfgg?fé?fﬁlgoag%'ﬁ“?o%aggﬁ Afusting
aZh 8l 1351180+ rféﬁaxﬂgﬁ?so%w Rkdiste, sbARInG BRAIRS, @6diuml ahiayRle,
£o0nta i one’ a pha Cthain and one beta chain. Exanples
potaiung ehlddidd) abletuad chidtifh aBbetdditionallphtz bepsame Juspension may
_etc. As used herein, the term.integrin dnc -
inghige aprepp esH enargopo g g FERT SRR g
pGHL & Btk o aelaea! LipopRilic YReqadicMajuentitrtudhhs alpha-

native sequence integrin, including syntheti cal.l% tabl
topopieuciend smadriso bl esicen-epesific ahelatora sy clh AalcRRETI NG 419 §itadle.
accept abl e derivatives and salts thereof. For the

oses herein. . "t : | i dhen (T NERId
[qﬂg?gr s%ﬁ%c%cﬁﬁtﬁwnfﬁgggh ggﬁl?ib@gg‘g%gtﬁg the amino
pRShcafRNEDARusofieaa Mabedidely, Penfromdesstthar gboNd.p%, usually or

312: 721 (1984) or Aggarwal etal., JBC 260: 234 S
a( le@g Bhout A- FOPABas RRGHIS By to S o e t%ﬁ‘?z %{8% Se?ﬁi%éetd primarily by
Lohi bits, f X Bnk WiQ tHeGRktidutatGhd b faliministration
ﬂ?@‘éo, ulaggné”rsgﬁstts&teﬁr%&g%cg ndi ng to © NFz; and )
stlesitd aFdrzixagplel heaohtanimiion Mepbpimscastd tNPwentieivibload
specifically contenpl ated her.ei.n are.Etanerce .
agERBREL(H featmgt i THTRAY pRENH EHAR P?S)‘ragﬁed“&g@g‘ﬁ%ar}%‘%?

1 . i R AR s R headifS RAS 6r fEicfHyipBdension. Alternatively,
a&ﬁ%‘?ﬁ%&%%?cé%(?ugsﬁ or "e%)I\/A Ds" include . :
lipysoxpleinananyticalepmposifiassadompioned ofiettabrg Brids gay be diluted to
| ef | unom de, etaner.cept i.nfliximab {plus and
layjsengeairars t%iff?ﬁ“d?ﬁ%?%ﬁ r,latatg% lel%fén né‘,sggt?dn‘
D-penicillanmne, Gold (oral), Gold (intranuscular),

(130 CY CtHeRouaY St 1GRBGRME Eﬁamﬁtanhyll @ogusilonpdotisbtered will depend
I mmunoadsorption etc. The term " prodr uq as us&g & tate
uphi sheapptiquattheaapauis enttyrestrappse dbiid s B THPsPRTS; qdisyese sta
form of a phar eut | v @ eht thﬁé clirfician.
qeg%tr@iﬁdowgﬂ%e% olptol%énrtﬁfr§g %%?%%g’oﬁn%zyegﬂ ?g] t he parent

drug and is capable of being enzymatically activated

or converted into the nore active parent form See,

e.g., WIlman, "Prodrugs in Cancer Chenotherapy"

Bi ochem cal Society Transactions, 14, pp. 375-382,

615th Meeting Bel fast (1986) and Stella et al,
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limted to, phosphate-containing prodrugs,

t hi ophosphat e- cont ai ni ng prodrugs, sulfatecontaining
w@e@dnoergs2 peptide-contai ning prodrugs, D am nPCT/US2005/015349

aci d-nodi fied prodrugs, glygosyl ated prodrugs,

b- 1 act am contai ni ng prodrugs, optionally substituted

phenoxyacet am de- cont ai ni ng prodrugs or optionally
Ge@é}?ﬁ {He%ﬁﬁmpmws&ﬁ%ﬁmﬁee&@at @mipdsglomraddﬁmg&red will be

uorocytosi ne and ot her 5-fluorouridine prodru

suffibieohtockelivire: themperticaldy efiecsive Hesersithe Brtiryar ‘é‘ﬁ%?‘g}& ctity.

free drug. Exanples of CytOtOXIC drugs that can be

zed 4 ng to deliver a
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thd ng%tlcﬁlh scﬁ’ﬁe EnYpdshl RtoTehd praRine H‘ﬁ'enﬁﬁﬂ propides at least the

cen nervous system ( CNS) ngﬁona

sapesdr-2- foﬁmstpﬂokhbr I §-figlH dypghst fi‘ftéfrlté(tthaﬁethg Ia?ztb‘f‘ epbtaiped by
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présem llnechttoo ramgg\/beg/y@@@bp@tw} and aept 5q0ép&6gg')& tgqrapeutlc entity

ract ory NHL ont e dﬁ#mdz§kggngh [V
‘”ﬁﬁlog@ﬁ”ﬁ%?ﬂéygﬁé{ngfgﬁghpgﬁﬁig n'phocytllcb
thé niddhiityV e srowadivaightgr ade/ fol |i cul ar NHL
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homa, aggressive NHL (incl.udin gress nt
[0|] ﬁg l\'ﬂ:llpl%ﬂg[g%@ @P@%‘F%@aﬁ(&*%g‘éﬁ Rﬂ%ﬁg RPHE 8|péese‘?t invention 1s
pr?{r)argcf ad to Fcfaf @Icatnq (ﬁ@leaéﬁh(& QP Hﬁmﬁts@mﬁﬁh lor suspension. However

anspl an atlon grade i nmunoblastic NHL, high

sofid &chend suiplbie tﬁbmtutwn Nlox shspghsxgm méqgﬁmehlcﬁ@ RIF g)a\pgﬁtlon can
cel | NHL,

bul k I sease N
o S o RGP o A (rafiaed B50 BEEAGT Sy pbtet o
od1 RE RIERENirg Ty RAbIA Methdi8 iSHRjaeCt sel ected for
BSreatment herein is generally an individual froma
hi gh risk cohort of asynptomatic |nd|V|duaIs

{0123k f Bhe kﬂwemgﬁpmgoq&m@{ep%Wg PESSCiriRVERigR §apD§ ﬁc?rglmsgered in any
def i nabl e ti

ra bei
VRSO SR QBy ) P985y LG PRt gk b
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ingioswar, FOCURASNEBEAYAOTS SHIBSHY: PIrGBTLPT ‘H‘é@f‘%cu‘ar
xiagl?léura?%tra%eq,ja? or%ﬂ%rmyw%ﬁ ak vk enagﬁn%ﬂtﬁalﬁ'ftﬂ/r&ftal vaginal,

om’c sl gnatures to select a ri sk i ndi vi dual .
to@xdae roR@invdlayy, eQf, b@rddheﬂatmma%xythe dnh‘&mlf of hpasamally dfugse

maybe obt ai ned by FACs. ana 0 c bsel Siehl
fwﬂaéecbqqg@%img&o§%wv%m% oot}éSI % %ffr{h gﬁﬁak H%l\'l/gésosy%te ,3Wow,
swzh%h Mpgcergrggﬁﬁﬁ@fb% &Tthé'fl‘?;g(%o@eﬁgﬂ?&‘@ﬁyl1ﬁt/0ﬂﬁ@ﬁﬂﬂﬁft(lacbonvectlon-

sess the Ii1kelihood the subject has of
eﬁil@\ﬂeécqulwgryanr @Emnsmﬁmemchmas edvantagPhBeassalioh & dfaf-apeer Research,
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serum One may eval uate pol ynucl eotide(s), including

ol i gonucl eoti de sequences, genon c DNA and
weewpherment ary RNA and DNA nol ecul es. The PCT/US2005/015349

pol ynucl eoti des may be used0to detect and quantitate

gene expression in biopsied tissues in which nutations

or abnormal expression of gene(s) nmay be correl ated

with risk of devel oping. dis

deprdee alEs P 0D ORGP ALY B OTREM RO gl e release
adgﬁ‘ hibSationys Ms8 Spdcf RS Ay HERRAtn e hi&itiBh 028, by bshufieans as depot
I Opsy, surglcal speC|nen or aut opsy naterlal The
injebtforspyr dyvedibomataats. and used directly for detection of
a specific sequence or may be anplified by the

pol ynerase chain reaction ( r to anal ysis.
Sim'larly RNA or cDNArrayggRM}gLe%sed wth or

anplification,
[0\}% | elul(tﬁ afCF gl&fﬁérﬁe S arg 1@&8? (ﬂ d %st{a?e d@Rs éq{? elﬁgﬁ théa invention
infafRY Glaffer! S §er'f9r§1@%§h8quﬁaﬁy%%phﬁﬂ9r Mdhlkahe}&ﬁe typical of

using specific oligonucl eotides, restriction enzy

tholsegbgtm@hﬁbfrﬂwﬁé,l ailer PPeRdHEEBINAGOdFREIES Op Fe@f‘%‘@t‘?%‘ﬂ‘owé‘rfa those
s e enpl oyed. A i gonucl eoti des

s&&%@dp E”i Waﬁggqn% e%rtgnsaéésqgences can be chenically

syntheS|zed and | abel ed radi oactively or non-

r adi DRAMPEEY . RaepaArytion df dadsoluridng dif vulokihtedamphesium salts.

i mmobi i zed on nmenbranes or other solid-supports or in

(0% @$]Ut | DialkyIBANhEHE AEEdia Ky E@naenion saxfaes;slmpx essildor loading
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drags it a§qm reuBpRP, llmswaﬁ%wgwrafep%? ol mestHyrc foid with
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smamtadtmtmmauﬂTsaPCstmwnewas RnpEmiised etiegia few ppibeymometer.

| s of a.normal artlcu
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of expression of the gene. Standard val ues obtaln? iq )
The H- s@eésaénamoegd l%émewwﬁh%r@dnmktyﬁ%%%@ sulfate solutions

tat-ned—from SAITpres 1T OIT
éynptonatlc for a dlsorderb%%g g%lon ?< n1stand%rd

E%gﬁnh&nHﬁﬁguﬁﬁeeStabl'Sh suscegz Jbility to thegs
di'sease i n
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D@:ﬁ&t&bleif&h@l@nﬁﬁtﬂulﬁnkmﬁm ment proto60? is initiateéd?
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conpare the-nuclerlc aci d of the subject to

jrol [ RBAYE Ind NS@tbthoxy-
D
pEX@dTRY1ene gl@eolﬁﬁhﬁjaﬂaoeyl)ailsted?bﬂﬁadzi‘ﬁhatﬁﬁdﬂ%ﬂ)ﬂaimﬂﬁ (REG-DSPE)
(1996) Hel l er et al, PNAS USA 94:2150-2155 (1997);
and Heller, M Annual Revi ew of Bi onedi cal Engi neering

4:129-53 (2002)). For exanple, mcroarrays containing
mul ti pl e genes generated by printing PCR



products derived from cDNA clones (Invitrogen,

California and Genentech, Inc.) on glass slides
W@piosaerEhl y coated with 3-ammopropyl tri et hoxysPCHIE2005/015349

(Aldrich, MIwaukee W) andll, 4-

phenyl enedi i sot hi ocyanate (Al drich, MIwaukee W)

using a robotic arrayer (Norgren Systens, Muntain

Vi ew,. Califarnia). i LRI HIR 0D E warcagibiobteddn
(prepireege” %%%%g%%%%é&#%@&?ﬁ%ﬁﬁg Cu%or eﬁt Pr ot O%)I% i och
chiohDbRAM @inoBirohiogyt Js:bz40.915and theg-hjorolpg)wasprgye 1igr- y

array analysjs may. . enerat e v feach
S B AT P e

) ubl e- : @b edeksaphetiat &0 °BNor 30 min. The lipt
ainfag FrlLARAa LR IGRaES "

may be anpljfied usi a
susinBigh evas @Mmdde(alfurdempxdjssﬁjmgt(ljrq%x ViV steC %(iairlb%agegcrack—etched

protocol (NMEGASCript T7 0 [: ieN, THEK i
merhtgang SfteigVi) the BPISE .‘Zel\%ftq'{ “ﬁc@?‘“@%‘ﬁuﬁ‘é"%&’%; 16631067
det{ 19901y qubbielasES HhtitisBateeinblinamyd s appeckimately tk‘hb?oa‘%@

g geneyr%te a sense DNAr(gr obe usin ragsdom %ﬁg@eﬁq‘rom the
Unétihapgldvdd tviatked anpmdnipeve @kf{lﬁ‘é‘ﬁ@é‘i“?{'ﬂﬁ e (FAVI'T rogen,

Car | sbad, ... Prop iKY DEodd-ARickdt dex aan gals
extmlélrrﬁF‘gH“t“ qgﬁp‘%bB%SP r%grg?qggeﬁl? g@)@{%&%t 37 CV?%d\ngség%gs

(s ARy efsRaR XBSEnadla Rt SBEology) eohran BYALey, PES-
(Se%.n%%%q?égs’ %}?ﬁfas e esa'may be col |l ected . .using. ction of
& 91H VBf1-&lume fra
bufBERM salimer pH B é4d; ¢ PHQOW&W?R@%F@ %ys?jems, "

Mount ain Vi ew. Gl £ o6 AALSPqHopRREcdbsRde Kemoring § gisight
h n ocIo .

B e e S gin
pa ’ A . '

Cenentech Inc) and intensjtie I. °C fi
of 1S i etk i TOF PP RO PR Gt B R bl Te i EARAAN 3 °C for

a extraction scc)lfbt Walrt@lt ;
| Ge Ghd Bibinkdpsantal dvag bab r¢mdned by gel filtration

45!&‘)&‘?%&?&?“ %g? {)Iﬁ@n%\/xgssachl?seqst sI) pl alf}ql%%]f@gﬂl‘% oar La¥e ol
chRIOAGEEpIBsusTEea StaddeSets dbimn AlUISITHS © P

Bohen et al. | n another. ect ., - 46k faslower
7.%u£1@€eme$@|°%0f%§e‘i KOG ‘élgzczrpﬁraéctt?n&tgﬁf% V?ll%é _ usriaﬁ(g:;;e ?ana- S.O
eS8 g{e tQi éﬂrg& B&id) ik Qadahil Poagdeasrabdal c%w%d@@xﬁ@b’éw‘l%ded

?‘ﬁe éib(i e below, hi the preferred enbodi megtIi to Examples 70 and
li b e Ratylypedin ohpwoholirid 48d deuHPIGHHCYSHIA/8IY! Bnd

pr ef er apl uantitati v vahe TRt eantd 1@ding efficiencies are
71a¢§??%‘@6ﬁ%‘émgglcb@etg%)l’ ﬂeab%%wé—@hg% ally vag?gd %\/I th the

13Uk AYRe . di sease to be prevented. Exenplary
aut o- ant1 bodi es associ ated with sel ected autoi nmune

di seases are reflected in the taple L 65 dialkyl- and
Tdlile POSOMESE DEEPINIFER DRORS BEE “%%WOF A

PRICRI TY 1000 i dSab1 A rioal Sosudgmet.i t of
trﬁﬁyﬁpwn{[{i‘p %a%llé ! ?@ﬁg{] as?es Igr (l:)\li sional—Pat er\ﬁ :
AR kGakleAfiapyed sB0/ 567, 921 f Drugiplspiviipidrativoo 4" HRMEH

is incorporated herein by reference in, . nt i Eglcy %,
for all purposes. FIELD OF TFE‘HWE#M%@OZ] ThieanY( )
-Avention—relates general [y el d of |iposgres?
afdinasidasmepivm ?}’éﬁalt‘i/ to li p?)g%tr]r%%clgh%osi tions useful

fir. %ﬂxﬂ')@g}fsuﬁ@p@r apeutic gp3.diagosltic entiti@s2=11.6
BACK THE | NVENTI ON 50003] i posones, ok 4 j pi-ge

bipiayighmmesiicheslfathave been 4884081 Sptbposed for tse
in a variety of applic ons i ch, industoy4+11.6
arbimsi e PR LTI ' 4P ORe Gice as carriers of
diragnostic or therapeutic conmpounds in vivo. See, for
exanpl e: Lasic, D. Liposones:fromphysics to
applications. Elsevier, Ansterdam 1993. Lasic, D, and
Papahadj opoul os, D., eds. Medical Applications of

Li posonmes. El sevier, Amsterdam 1998. Liposones are

usual ly characterized by having an interior space
sequestered from




an outer nmedium by a nenbrane of one or nore bilayers

formng a mcroscopi c sack, or vesicle. Bilayer
woresebnentes of | i posones are typically formed bRCT/Ufi0d5015349

i . e. anphophilic nol ecul es4®df synthetic or natural

origin that conprise spatially separated hydrophilic

and hydr ophobi ¢ domains. See Lasic D., 1993, supra.

Bi | %{ﬁ?f B85 Alioh BPIbbRARAEBAtGAng beriabs diaigdmidallyl-

by @% T11.C fafh@hls and loading o

( paPg et g@ﬁ;bg-s ﬁsthglggrdea Qb nSHh sal

)S AR Sle A 1 posone typically serves
as dexexphicip n(@rthese IBSPYNS-sych as, without Iimtation,

a chem cal conpound,.a ¢ ' i an- i1 as @ E 1
o ok G S T L A0S vsepoyids o
1 us%('{)%, &'nﬂnelt%ﬁﬂ?'&@&iia%wﬁkﬁtéu@bmuadj hydrongyabrylanbssiffteiand

I on

P ereof, or a derivative thereof, i dofth
het@aprlit emafeshhviosgmas weestfarmes} g8 I’Etx)?m(gfe féxeélr:{b?%}balt ngtea otthe

~useful activity, For, fhi h&hdnopeproeamateky 100 pl
hméﬁ%ﬁéW@ﬁmP%S@Bﬁ?%?ﬁﬂgﬁ%Sﬁggg?ggﬁgﬁ%?ky in g@p‘ .
or L BRPRTEL B SOREAAL OGO TN prosdsSILre T
[ . 3 %0
ookl @i 6@6raHsa Bageeyen i Ipgoof SnidRARRTE {Gvol%%
I'Rosone-incorporated entity may be conpletely or
ethﬁ‘?ﬂtially | ocated in the interior space of the
| i posome, within the bilayer menbrane 05 th -'hﬁ%ﬁ&ﬁ%xz
[0125) a3 %s‘eb@b%%h Waﬂilngfl\_fe aescreplisbed Byipddee %OT& g se’ 1
I posone_nenbr ane. . [ r par, f 553 1@g/Umo
il iopOROREES PaEed G eridd Ped & Bedg et a?é‘g oo
. entra these 58 b der 4emirsingr ot yaggy bath. 1he
lmﬂ%?%?@Qgﬁ%%ﬁgﬁgﬁgﬁﬁgﬁiia?th the sanme neaning, ;The .- a.nd
redulRNipossmedheerkispuswrmfopruwystifua! UBRBPS U ¢ Aerqryoirs
often to protect th ntit t Sl 446 Eowdn in Table 3.
anglyged OR ABMGAD ‘ipf%coﬁ‘?%@ia%}nn%xaﬁfg@ébgﬁggni ty for the
encapsul ated entity to exert its activity nostly at
the site or in the environnent where such activity is
advant ageous but |less so in other sites where such
activity may be usel ess or undesirable. This
phenonenon is referred to as delivery. For exanple, a
drug substance within the |iposone can be protected
fromthe destruction by enzynmes in the body, but
becone rel eased fromthe |iposone and provide
treatnment at the site of disease. [0005] Ildeally, such
| i posomes can be prepared to include the desired
conpound (i) with high |loading efficiency, that is,
hi gh percent of encapsul ated entity relative to the
amount taken into the encapsul ation process; (ii) high
anmount of encapsul ated entity per unit of |iposone
bilayer material; (iii) at a high concentration of
encapsul ated entity, and (iv) in a stable form i.e.,
with little rel ease (|l eakage) of an encapsul at ed
entity upon storage or generally before the |Iiposone
appears at the site or in the environnent where the
| i posonme-entrapped entity is expected to exert its
i ntended activity. [0006] Therefore, there is a need
in the art to provide various |iposone conpositions
that are useful for delivery of a variety of
conmpounds, especially therapeutic, diagnostic, or
i magi ng entities. SUMVARY OF THE | NVENTI ON [ 0007] The
present invention is based on the discovery that
substi tuted amoni um and pol yani on are useful for
| oading and retaining entities inside |iposones.
Accordingly the present invention provides nethods and
| i posome conpositions .useful for delivery of a
variety of entities, especially therapeutic entities,
that is, entities useful in the diagnosis, prognosis,
testing, screening, treatnment, or prevention of an
undesirable condition, e.g., a disease, in living



[0008] In one enbodi nent, the present invention

provi des a conposition conprising a |iposone in a
wore@sai7iznherein the inside of the |iposonme coPCHUSROH015349

substituted ammoni um ( Dwhed&in each of R, R2, R

arid Ris independently a hydrogen or an organic group

having, inclusively, in totality up to 18 carbon

t , erein at. l.east one of. Ri . . '
o i
subsRelRRendeniiakyk | iAieACaidIRfergE RUP ahmvdnign wplts whg8ions.

carbon atons, "and is an alkyl —alkylidene

Arhiet esacygiréparatubylitutedy ¢l oRsmplalitar yrugdeidegmmg}  Loading
anﬁoé}ljlgl%:s[a(ﬁnyl group or a hyglrrr%%cn'gSUbSt |k lifRr i vati ¥ficiency, %

, optionally including thin i'ts hydrocarbon

ch .3, O or N atons, foygd ng an ethenqs gster, 964+ 49
1*@%%%@? g§, am ne, or am de bond, wherein at |east

Trefiyeenigt R, R2, R3, and R4 5% organi ¢49pcufp8, or th&6-5+4.3
substituted ammoniumis a sterjcally hi re
Digietfotetbanolanien as, for exanpﬁg% wher e é?gﬁéﬁg? one of 10>3*%3

Di},{g&{ﬁgﬁﬂgi C groups has a secgpdary or yegbkizary carboni02.3+4.9
ato dlrectly linked to the annoniun1nitrogen atom
DiPhgfaeriabl y, the substituted athoni um cbifpbdiid-0 101.1£8.5

encapsul ated into |iposones 5 a negati | ogarithm 2441
[hﬁppﬁﬁ@ﬂﬁﬁpﬁic (depr ot onati on ggissociaﬂk%gigggstant 103. )

Trfsglﬁé‘ﬁroﬁfm@ﬁyl eastmahaet 8i O 423 |east atpoud 1835, at 1161+ 115
ast dbout” 9.0, at least 9.5, or at least 10.0, as
1-Bpesdmeetbeshaln an aqueous sol 88% on at arBPent’-1 99.0+ 4.5
ratyre. [0009] In anoth enbodi 44§18 presentgg 3+ 62
4$ﬁ£@ﬁ?? 0Ep%vides a conposi§§%n conp?ﬁg?hg % | i posone
Pib@idndedi um wherein the inneryspace olsihe IRiosome 102.3+38.2
contains a pol yani on and wherei n the polyani is a
1-pEitydpyrohdined pol yol or a poﬁ%%nionize&ségﬁégg'The 99.1+78

| one preferably contains t ransnenigeanes gr adi ent 101.9+43
DH@%@@P@eggngffecting t he Ioag?%q of an entity into the

['1posone. In one enbodi nent, the transnmenbrane

gradient is a gradient of an ammonium a quarternar )
AmORNANPLE & Biepatrtipn fdEisptizmmogium gofypiogphate (YEA-Pn)
substdlatiered ammoni um conpound having in a diluted

aqueous solution at anbient tenperature a negative I
[012%kr i Linerosodivnepely{rhioephais brons hat iBaRpsrIaLIBRE RET wRlecule

onstant. (p (I Oltt, 8. I issolved
R0 eI (R bR AHE Ol A g i
inkRatBr to B@nkéRRSOMST shrtuk 03aVilphogdatei Tie satutiontwaappwdd through a
entity, for exanple, a therapeutic, ﬁ_qgaectable I i
cotamigackegrvigh bl(b@&qf;sulé%qtmq!y%yrggﬁ vinpphsugefecopolymer cation
00F0k.cih Y &L L . ) Ehi@Bgen form.
e e B A R o B P s Bomor | oe
TREtbhneneaRslwtiedtddnvitthaglebpos e BeEMOICT teebrmggberssin into

invention. Preferably, the entity is enc at ed )
hydrepehformeandywashed Wé%\élebyfmqeﬁ évqt?x)ég gglhtéa_q pgfgflﬂé?(e%‘ %f’ the sodium

6nd lohRBS QTBmbh Uhtl BRKecCONPEEISRiSc@A,O. The

péh??@ﬁgggF§@?§§“?E%@£%QS??E gﬂgmmhereiﬁethe tc;xic?ty2
chlenel elodnt the moaitped usingra doodwectiitljdetsttor.sT hetcoluss putflow

equal to or |ess, thanthe toxici | evel . of . i
camtPoRUoBImE e B iy BeRs i Wk fi hiifipine to pH 5.5-6.0.
Tﬁﬁgbl‘gﬁgn Wal ROl 16 e amRASbEeTbY pASHm Y walg Advditiesensitive

enbodi ment, the conposition provided by the present .
glasy elattraie dnd fer plioppistmeontantpeIsE an @wrgmph@pﬁaje gssay asn

canpt ot heci n. conpound. _The.conposi tj 0 diluted t
ESAPploh b SuTTpay Ry 4L SO hleEo RS B | rewas dilued o2
ten tinmes higher than the canptothecin conpound

simlarly adm nistered in the absence of the

conposition, while the toxicity of the conposition

does not exceed, is at least two tines, or at | east
four tines



| ower than the toxicity of the canptothecin conpound

simlarly adm nistered in the absence of the
w@o9poesi7ii on. In a one enbodi ment, the canpt ot PEDUS2005/015349

conmpound is a pro drug, and4is contained in the

| i posonme of at least 0.1 ng, at least 0.2 ng, at |east

0.3 ng, at least 0.5 ng, or at |east 1ng per 1lny of

the |i posone menbrane naterials,.e.g., gigids ghe frati
firphphstsphiie eprreaoapoud-1sMp T be spluien VBifallp 83 4l B Gopcentration

t ' St | .t HAAt | space of
AT SRt ST SR

compound is irinotecan (CPT-1 |). [0011] In yet ]
. anotiieAMPDEG. Rentoyak éfaincanpepid ipolypbosphiageshltsyrem diposome

presmipatdtioast i on is a |iposome conposition of a vinca

al kal ord or a derivative thereof. The conposition has
(0158 24-ibesdmddn U fiatiebize)owithehtipped Aeolesqras matkend er

24 "hours exposure in the blood of a ganmal i .vgo of
hyafroNygsEsne GusH opate MEESRTCBTSH 2GHOTHAS [RBEPOIH S %faﬁa?fiwmls"y

)L gl d ; 5 ' Mihé @ik MBe was
e T e
losaEdSErAdiEd @lclusiont dohinmstdoetaiming crospiokedafextraebeadp (Saphedex G-

One exanple of the mu | is a rat. Ex I i nc
751 R4I8Se BSRS GRHNORET OBy 81 §forkeioSE s (ocphatoSeB-CL), al
fl’gllnnz&)\JaQI%flél’H 9haxﬁr§‘a(1ia\,/ LPsIelcRivie: MESOD trdsB batfed (pHaNSY. Mire

enbodi nent, the

present invention provides a method of
efflnesp siutadssmgddor grospltaye ¢antent asing peeshesphathessespe Hgartlett (1959),

conprises contacting the |Jposones of, the.. €
s igB i BRAnE RO SR Pt o LBETRelsh of s 1 £ <Rtomarography

ARLESE ARG 8N b BYproRE&f &maklkit sepdricmaiTiiRe pdlpghdsphate from the

performed under the conditions when the concentration
lipfsosugb st tht werepleaatvoni kas wiurae poioyddidon of the present
invention in the mediumis lower than that in the

i nne he |.i el n sTapeTele My =T}
Iipo§§§§2§§g§%§%FP%ﬁnggaggﬁi35#@39gﬁgﬁ angenti¥§m§ﬂﬁgﬂﬁ“e
aque i m [0013] In still another enbodi nent,

t he present invention ovi de net : .
Udnps St myie arord 519 Eaa e TBEINEKintos sodiug sott of
SGQIRI desi 2t vOR AR EH A0hdiex l igPagRhaesahad nilfigic acid esters. Sucrose

conposition of the present 1nvention w

th a .

optagH fatt (SGB) sefiemesial was@uphesedrrom yiosonia Batspeshdfheguraly Toronto,

conyver .entity L . - . |
e ey Ry
oEQAYEEEd Ratct RECIPE 8 fidft dohyerit@tibh of etk Y5 N nSihdeulfite groups.. The

| i posome. In one case, the entity is ?n orﬁan
selotipowag treatpdiby e gyckangges iy Example fadhe souhPR ot i ve

t hereof . 001 SLj ' t s then ti d
ADSESoy R 0P MR RS PSR et Vs e
WS ORRIBMGARS th pl 6 @etirlizeton fhiet)kand thempt aslasmplality of the

container with a |iposone of the sent jnvention .

e s TS e A S bar B RS ot
id ' r itg of 550 RAMVMREUITAE Bredéhce of

R G RRR o R R koo%s] presehee

rEdi@uat sodiumhveassinbktoctablp baprgotinaiey (less thin @.-h%) i posone

lipid (circles) and the drug (triangles) after i.v.

bol us. adm ni strati on of. CRPT-1 .I-J] oaded | j . .

2ot RN P S i R BT TRRAuiuca

Examnamgnium saliss prepayatien and i pororqrug yoleasg ipdhg presence

dr ug-itteed plasmdne |ipid ratio in the blood of a rat in

vivo followng i.v. bolus admnistration of fhe )
[P13%3s orfe this s¥auplai uHatepqitrate; pyrephrsphata tpRhGsahaefnd dagar

o B aRc 3l R0 wllé:regsglg(gﬁcg?ss%g% e 1gdRBne BhfrhgiRg Yubstituted




agai nst BT-474 human breast cancer xenografts in nude

mce. "Control" designates the mce treated with drug-
wapashopesone-free vehicle only. (See Exanpl e RO)/US2005/015349

[0018] Figure 4 shows the dynam cs of the animals’

body wei ghts during the treatnent of BT-474

t unor - bearlng nude mce wth free CPT-1 1 or |i posonal

0' FHiosén beécaadeas their

am%ﬁﬁ&%r%%léso I |Pp})18§sj&%{e f?}tengér\slgﬁfecl e onl (See
blcﬁegxmrﬂh‘tehw&)md b[e&ﬁJJsepoEpga)ﬂpbafEs sldownd nﬂ@iraiih Hhihe selyg as opposed

|.i poso mell rgtio.in 0 |
to GibgeieiR Rg i s b el A s dfteingnd fte)! Also, the
vid gﬁ 1du@ﬁ§|§1dlow ﬂhble@ﬁ{r WeikhtUsol o?;ﬂﬂte%@&snewmaan that of
(C Exanpl e 14). [0020] Figure 6 shows antitunor
otled bolyawys, makfnmlmsllhq%gmfﬁlpf@ﬂﬂ friepd 1a}’gal nst HT-29
human col on cancer xenografts in nude m ce. The

[0?#4 P aglﬁ]. I{C i ng anaégrgalé: %EI%%JSEJ‘ ﬁ)r?ﬁ%ﬂﬁltﬁﬂq}f Q9 Sorhdad. and

0se per 1njec Saline control”
designates the mce treated with drug- and

I | ppsome-Jodaen ysellypms@ham NaO{[B@gNeHxahphel&w qumj@g_qd from
gure 7 shows th

Slg@ga glﬁpgu(aqu ﬁg85tlﬁe I%}pégb &{ as%fPr@epcg]gd}{%ﬁo ralsgg(g%wH as sodium
heg%%ﬁgiko%ﬁhé&% b [HeSrAd ddnROSRMBloN)or mul ati ons  of CPT 1

ror bars represent standard deviation of the
dat 2. Sa?dnmsodmmttnpblypu(whgndﬂ@&@hequplaeéed frem Fgma (Product

ST ARTENRR AT THEN MV DN
E\ﬁggﬁﬁ Kigighh esrogfictithe PLoe@zome |ipid after i.v.

a m nrstration of Topotecan-| oaded |j posones

a rat. THenenrclpageresowmavors IV 4 e srostrbinkrd gy iony

t%g%raegg‘) &F%g%% ?g{rfsﬁggeggr rh'% V%Lé ﬁggﬁgﬁ E}r(r)l ggﬁg 200) or

DQ\EVH;QHUR wgaexs/pe%sé iinked subfbhded polyhrgreht oaih 511-1@0 math)lpnrchased
vivo foll ow ng@d . bolus adm ni strati

froinSogoatrotiedded HSBH Tp ms@clawrem@geﬁ?% et regigpp/pigvashed by

d 1
de'é:?mt'fiﬁ@& fsﬂr}% 203%%*@?@39‘*@5% gm@k)d%m%%egiwﬂglgﬁ ggmgﬁnw HCl

(3xhQ8&ss oher tharasir byovayinel, mh«ectlmys vithfwatey, tWIp@wstbriél Na@H, three
HER2-t ar get ed i nmunol j po ot.ecan
et ot el et s Bl G e e (gthe
h it-gy#he 10 shows the in vitro
SEIRITLE B Aok

| 1 posomal , or HER2-targeted
i mmsnol i p@sma&iylaﬁmpe(wm 4qﬁ@ussm§1tmt4@8ﬂ)fr0@géﬂdﬂcﬁl Chemical

SKBr br ea ma_cel (See

CsBeaeRksor 988 B e i PG AR gy e gen o e
abaReseaan (TPT) formul ations agai nst BT 474 human

rbreast cancer xenografts in nude mce. "Sali

contérol " desthyhaties(Ths), ﬁ?%eHﬂé?a@@éevﬁTQrﬁ E éﬁhﬁ (,Prgc}p&t No.
free vehi.cl e ( ngl e 29) [ 0027]
Oﬁé’%ﬁ“r ‘i?o%cﬁ’ib\ﬂ%“(\nhbé’ ac‘f“gptﬁgnon V§ese6 e an| mal s' body
[M%upht Wﬂéﬂx&i&%&ﬂ&d&lﬁr@@ﬁlﬂ&ﬂbrs@bsﬁ&mﬂ?&a :Lohengeh et onggnic
ude mce with free Topot ecan (TPT | i posomal

a’mp@tm:@hm(vagrgamfre%r alr&MQhEqu anol i posomal
Topotecan (F5 ILs-TPT). "Control" designates the mce

(BT D S8 g RETETE Rt gt st
vekd prepayd b 1&o¢3mhamnnétbmdnﬂcdumms>f ag@umsiolﬁu‘hosmw (3gin 25
human breast cancer xeno r a{jgg i n nude mce.

“ﬁe%wéénpmwphw i el TS B0 Rk B peip 30 mL of
M?Jr were O%He%to%rtggcﬁhmﬂ%nﬁhﬂﬁ’é RohLt(B&d Volume) of the ion exchange

rated doses. Error bars represent standard
deV| ation of the data. "Control" designates



the mce treated with drug- and |iposone-free vehicle

only. (See Exanple 31). [0029] Figure 13B shows
waeaostienmor ef fi cacy of Topotecan fornul ati ons BOHUSEDS/015349

BT- 474 human breast canced6xenografts in nude m ce.

Free Topotecan (Free TPT) or |iposomal Topotecan

(Ls-TPT) were adm nistered at one-fourth of their
resiTBprkpAEd hoARK AL THe B616@%. wisrehaed béthsvatgpreblmtioss watarodected.

devi at i f the data. "Control" i gpat - m
o o e ool Qe LA B
X ihi . i i th er an
the&*q%?ed@éa{jcﬁg# gci.xgt%%l%né[tgg E?%)slpﬁbtlg UER weEdRiewsyifTio thlMiter and

cac can nmul ati ons agai nst BT- 474 ,
tirBtedaitthe. ¢aEN N0 e theend goat b pHri. nodd Fisheranapitiga solution) to

Topotecan (Free TPT) or liposomal Topotecan..(ls-TR
detgapinc aamit Biepoltd BHEoRRPRerdn ?’hcg‘ug?gen%%ﬂ%#%‘%dx“a
tri Q’Jhsfaﬁ{iﬁg(tg g6 triptiRflaiRloRivh RN BP@IPH SUanslander titration, the

evration of the data. "Control " designates the mce

solutiend werewliluteddifngeessary, thioptrsmadinglreaceramtien af on| vy,

(See, Examl e 31). 1] Figure 13D shows antitunor
rige 'E§8955W“f‘ﬁ%€%@3 formul ati ons agai nst BT- 474

human breast cancer xenografts in nude mce. Free

[0T3910t eGflethfih@thohRh) a6d trleiiposnimehiviopdfaes aver¢ pepaed py
were adm nistered at their naxinunwéol

mum.t ol erated doses.. . .
dilEiting i Bk of epicesiened GiT Pl Rt A PR S0k NG ey firating

. trol" . design ' ' &l8ndea ek control
e ed S EE G b Qe G L SR Tt e indeSRE,
offl EHLE Rtk 4o BQIVEEtda@ott piISCISS 6). Thevaver age adioaipd to 100 mL

wei ghts during the treatnment of BT-474 tunor-bearing
witudéteri ce with free Topotecan (Free TPT) or |iposoma

Topotecan (Ls-TPT) adm nistered at their maxi num

[Oé\ﬁlﬁr a’fﬁﬂetﬂg%gﬁrlm{i&g REER4 Sol66SH SRAp@FartMBy Hiscdvingaaiiad of

drug- | posone-free vehicle only. (See
cittcanl @osdhydrdt©A 8] fréeh Gugraa Bodurd WS- ﬂh}e‘90§g,trb%(bgaﬂg(9ftvs§;\ter, and
.of free 6-(3-am nopropyl)-ellipticine (. '
tltrqtﬁlgég?@ﬂ ut&;_n(\ggléﬁgﬂt%(gﬁg %Bgﬁt&_d%lln e pt? itlgel %cégtzﬁgﬁgﬂe?ceé ;Fhe
whﬁfi% WaahgRkied «d Mokt esenal _
6- (3-am nopropyl )-ellipticine (F5 ILs-AE) ) agai nst
BT-474 breast carcinoma cells in vitro SSee Egaﬁgle.
[0333] [ Bosslutingsreee TBersA Heugha 02 icEYORABIREY T 518
of .free 6-(3-amn Lok 6 B
PSSR oCOp SoRIRRErAL YT (e RioE: Af LBk BRI a ipor
priasuk bsbh@adtethnidranssehiopes elealrode pH-meter, respectively. The normality
6- (3-am nopropyl)-ellipticin C225-| Ls; AP al hst
obthe asroaan HieibREPIaka 08RG B/ap g@&(e?mﬁ@ ‘?y Bife Pﬁ?)iﬁw%%mo%date
5% i i £8P h9drolysiSES nfiN argol €, 3N
“%%%5“#%§g§fcgégz?§§fgﬂs Jﬁgggﬁggd phgﬁﬁgéoﬁinetic
Has )i buti@sn@matihetobk pus ecmiuhiorflp thadcadiedinctional groups that are

6- ( 3-.am nopropyl )el)ipticine PE) : 00 .
S‘ﬁﬁ’é?rnﬁa]é)b’f@inﬂég iag&e‘ KRR ‘}%@é@é’ ‘)ﬁsﬁ‘#%g"“(lg‘aeﬁ 8P the basis g the
a@derd%%% rand i Wesd RaBSbtathed fsbiutiesk lddrté estjowimnpropheies

ynam cs of drugto- liposone lipid ratio (Panel B)
(Bdle4):i . v. bolus admi nistration of APE |iposones to a
rat. (See Exanple 37). [0036] Figure 18 shows bl ood
phar macoki netic attributes of vinorel bine formnul at ed
into |iposonmes (Ls-VRB), and anti-HER2 i nmunol i posones

(F5-1Ls-VRB): bl ood pharnacokinetics of the |iposone

lipid (Panel A), the drug (Panel B), and the dynanics

of drug-to-liposone lipid ratio (Panel C) after i.v.

bol us adm ni stration of vinorelbine |iposones to a

rat. (See Exanple 43). [0037] Figure 19 shows bl ood

phar macoki netics of the |iposone lipid after i.v.
bol us



adm ni stration of vinorel bi ne-1oaded |iposones to a
rat. The |iposones are | oaded using pre-entrapped

wWa eoosttbizizanmoni um dextransul fate (DS- TEA), ammeeii/ug2005/015349
dextransulfate (DS-A), or dfmoniumsulfate (S-A). (See
Exanpl e 44). [0038] Figure 20 shows the dynam cs of
drug-to-liposone lipid ratio in the blood of a rat in
vivo following i.v. bolus admnistratign of ..

Tablé poBmpesies o setintedenynpoipsl %itﬁélli&‘@%&r&%&'LEFOPQ‘BE%M

. triethyl ammoni um dextransul fate (DS-TEA), ammoni um

lipo§@es-ansul fate (DS-A), or amoniumsulfate (S-A). (See
Exanple 44). [0039] Figure 2 1 shows blood

Sapnar macoKi net i ¢s cgon Avembliifyos oasoh nginthlay t epHi . v, Osmolality
bol us adm ni stration of vinorel bine-loaded |iposo

to a rat. The |iposones are | oaded using pre-ent r@g%%lékg)

t

H harl H i
et hytammoniumsuct octasul fat 'EA- SOS) jand havegy
TMMeltigi€an si ze 'as | ndﬁ%gt ed at the%oéo- panel caption.

anpl e 45). [00 Fi gure 22 gypws t hesdynam cs 625
Tl\é)?g@rfal%-to-l I posone ||6%|bd ratio in the blood of a rat
TMA pyiophodpdhleowi ng i . v0.48ol us adni ni&t ati on of4 651

vi nor el bi ne-1 oaded i B%Zomes. The |j posomes arge | oadedggs
TMA R osPRAent r apped t Piét hyl ammoni um Sucr ooct asul f at e 136
have thegmean size as (.g8li cated Sai the
Tl\é)% _%‘gg&ﬁe%sp?ﬁ@*

caption. (See Exanple 45).[0041] Figure 23
TEghawatdl ood phar nacokiét i cs of the(g-ﬁ@ posomsgi%’ispi din’l?

——a rat-alter—i——v—boetus—admnistratTon of vinor el bi ne
formul ated into |iposonmes (Ls-VRB) or anti-HER2
[oi(jggun%oﬁ)&&?a%d([f@d Wre\idhauial iigm PEAnSESardtipids) Alabaster,
e

NS Stk MG R e
T Rl ST 10
L gt o e A
stabalizedtwith apyleraa 6y t‘}g/fél of Enes%q,ilrﬁlsrs WEPRE B¢ ?‘rsgee“sfflggﬁ?? Pyrex
tu#%ﬁ%ﬁg{%ﬂl%ofv b§p¢ %&)?'nﬁg e;fetﬁjb\{%(ﬁ%é g]_oQ»:'l?/ ElRrdias getdded pressure

osomal “vi nor I ne s- VRB) agai nst ,
us tRY evapopdtesaicndChiieripbt Bhst wergricied uadgrvacuum (100 micron

A- MB- 453. ¥See a%l e 48). £004(134a]turl§i gure 26 shows
melsarY, Ail PR ‘tryztooé a;%f (SR EOT FEPA NS el bi ne (free
VRB), |iposomal vinorel bine (Ls-VRB), or HER2-target ed1
L BN O POSATRs WeROh R REd By EBfte dHakivBR) theghbnsiqueous salt
[Oﬁ%@- o@g‘r)gépr esgi r?g‘c}gjliu- 3 %%mﬂn non-smal |l cell .l ung
sotaiument 6@PC dor (Saemindesp| hedpjds popesy MEky SPFPCBFOL hows

( t E}ai,rr?q“?%%ﬁégg eyt 3%‘%%‘@%%%6%@&6{9&%@@%?4 EBA%?% %}{C‘ﬁ%%f freezing

i Hﬁg}?ﬂih%eg@ftcw MR R prapa86INE80 Y4 rBomitubkishend fBwirlgsn a water bath
RBI SOS- TEA) ™ agai nst HER2- over expr essi n gjgr?.n brgah%tle_

atoEnefor SehingteSKBhes thy lgud SEPSH%P%W%)"’.““?C{? TS T

28 shows antit [4 Shidd ¢ Fifi6rs\(NQOIES)dRE,Whatman,
St(‘ﬁiﬁé)et%ww\gf) Srﬁgg%dsf%’%%‘}a@%ﬁ??é rb?x%g (lLs S{(/RB) %ai nst o
pbfE-s22 (IL{TR) usk @Al gopareted gecirbeating ertidéerthents Polar Lipids)
"Saline" designates the mce treated with drug- and
heatgbaichite™-ree vehicle only. Error bars represent

standard devi ation of the data. (See Exanple 51).

7] +Fi . Yhe idynargoes fof fithaianerageuenched in

[@gﬁi meﬁﬁ%# Lrg%%ial‘pﬁ’g&?ﬁse trea?ment of HT-29

ideunmEr (DeaPCnfyr fivd evimitee Thenhthedipesamesor & BErEAEE frem the
g\r/aeilige):dt—florggi(r)lg gerﬁta Isolution into the loading buffer MES-Dextrose (50 g/L of Dextrose

ACS, 0.975 g/L of 2-(N-morpholino)-ethanesulfonic acid (MES), and sufficient amount




vi norel bine (Ls VRB), or vehicle only (saline). Error
bars represent standard deviation of the data. (See
we@spdE151) . [0048] Figure 30 shows antit unorP€f/Usman§15349
of the free vinorel bine (fH&e VRB) or |iposoma
vinorel bine (Ls VRB) in a syngeneic C 26 nurine col on
carci noma nodel . The dose of the drug per injection was
of 81 A1 68 bRAL 8 Fie ©n) Page!cheapitbgaphyEst BephbdaxsG-75.
represent standard deviation of the dg%g3(ngllneY d
Lijesingnaripesr ke woid ohumesal as@oni TR g e’ % 96 Sisie e
vehicle only. (See Exanple 52). [0049] Figure 3 1
voly t he dynamics of the average body wei ghts during
the treatnment of mce bearing syngeneic C 26 nurine
[0 62} ON CPAr-Ti (IBfdtetntpydsoahidrivey prepaatonowwdsini 0t §6ams of the

CP\\!}Rg)Pgaeslé E)ie‘_tl]v?e fr§gf ‘gfgﬁ? %{rFl{El) \éﬁiﬁ: (i)gsgi\’%gﬁllﬁ 8) b?@&g&lﬁégngakékss%%lé solution
of gégﬁlgﬁﬁ‘ dgglé—qqtﬂa‘é’@ TSR iodnVPHsGRx eS8 worh thBp@dmeanEMES-

e Exanmple 52). [0050] Figure 32 shows
Debrobd buffr tehdticadhe oitiotdid 56 pgd Rii-hbpel bitme! ¢fHROsOHE U Q)

or scFv Fb-conjugated, anti-H I olel [ :

phosthoHBIds; %Be BRSBTS B g@é‘ﬁé@% ”rlregtéﬂagéd Ugﬁ% Wi ocagipnal
S : LintdeiRg el elniipesone} 3V narted, Heneuickly chilled in

ge%‘?ﬁ%@?@% (ﬁgﬁ;%f’EA- Ph nef hod ( F5- o VRB TEA. ), B0RLDBY
icHERRr (véPEX Pibediposuynésuviern senasad fremrthe HoTREaRSE 1%7%)% y gel-

xenografts i ude pige, " hd r.Ql.y FINGSsulated
cryBR i aen bR e O artgE M DR g Ry FE S lted
dr@R s d€1S88inEX BYRIsPecdrdphotbMOBiL]asfaygiixempie 78 hawd theghospholipids

dynam cs of the average body mekghts during the
determatadersingoh exteeliteasbPHEXHERE- er expr essi ng human

breast carcinoma (BT-474) xenografts with free

. hor el bi.n ), Weated.crant | -1ddeE®liposomes in the

wyﬁﬂundkfﬁ%sg%%ﬁ%%ﬁﬁg?gﬁg?ﬁg prepared usin I% TEA- SCS
prEBbO6E 5E@H humAEREsames shidpoissfallows. ierzeh Bumen gpeiaiasaa was

by a TEA-Pn net hod, or _wt hi.cl e only., For 3
e et T orpentirused 2 Asths For dh s sl trough 2 0.45-um
ce?’l%{osg §§e@at@|s$1?n é@(ﬁ[&)] ¢18 BposohRGR&]ardtiony ethIdaded @11 were

an i

I'funor e cacy of the free vinorel bine (Free dsu%%
sterilizd By paSsage Hirogzit @& nmasirfaciErRires aeHeRciaseR G Haf CA) stefile
vi nor_el bi epared using vari. : e 1.5-
e 6T b Sk R engees ey LIRSy AT BIRE oPplasma n serle
G bR E{pﬁ&rd%?ﬂﬂlbé%ﬁj BaWdahidintubantiten aiccking Pifoemrapd7 °C for
S

ars are standard deviation of the data. "Vehicl I
26 bowrs oBfanisamgircsoeainald) nindeottsieais MINPeHreRe e g liposomes.

i posone-free. vehi,c i A
T s o Rl Rl 9L
adrHQr 24 ts'egﬁaxb&é ee-M\Pharhdcixgd 0 mel bed nanmkbusieg [ANayM NaCl, 5

i p), or FC225Fab'-caonju ateg,, X A volume
i RSN b e st HBE 01 r0F BPeiomes cepac kP 19

agal nsh . EGER: R ' ifQh 1. Th
e e i A
lityb St cefida dfoh b wareLg sayad dodl CRHS ded phesphelahils laad 1§l v,

See Exanpl e 55).[0054]. Fi gure 36. sho | 0o
dﬂlﬁ?m@iﬁ%ﬁf@trp@)@ ((%l[tputtﬁ. iq) i“g’é ggtﬁgnmeg.i gse%cﬁlagstcﬁ Lhe blank samples
I} S0 S pengay e ptic ko
Paeear ofhe dngfromainirat iodhé pasomepafteesingahatign was determined by

triethyl [ | f at t hod, . . . .
OB PUEGURE B ShD Be e LK BRE g B B Atio priorto
ihdBASARth ?%Mam?h%ima& rdQ¥easeiatBaE vuibmasion] ingabled;.
ant| - HER2 i mmunol i posomal doxorubi cin (F5 | Ls-Dox)

prepared using various amounts of PEG i pid against
HER2- over expr essi ng human br east



carci noma (BT-474) xenografts in nude mce. The

on- panel caption shows the anount of PEG i pid
wezpsaeserd in nol. % of |iposome phospholi pi ds. PCBEE1008015349

control" designates the mad2 treated with drug- and

| i posone-free vehicle only. (See Exanple 57). [0056]

Fi gure 38 shows bl ood pharnmacoki netics of |iposonal

i nb | B r:at 8ar9kyl @b hinHalib aed in

Ta%ﬁgsﬁg\%\%hg Egt%ﬂgﬁ?@sh%o &?ﬁg%gggé /1 ?posyoma lipid ratio
vitlohtelehe dfltieodtugfn derpatseade afthuman plasolaus adni ni strati on

Entrappgd galyepleins tBﬁrgrf: IiflC\l,lPiitF%l \&}}f 81:3%;8? CE i ﬁt §yzr’ oi g&g ﬁegeﬁ with plasma

vincristine (Fre Bamid |1 PAse [iaMbmcCrdrap/lipal drug remaining
(Ls-VCR), or HERgfI% ar glet ed i mri{%ol [ g{osorral vincristine o
(F5- |Ls-VCR) agaititst HER?2- cafieienqyr@@si ohunman br gxapsulated (%)

cancer cells SKIJBr-3 {

S SKJIBY . Cce ':\Iﬂv\lfv\I 64\ - Aol F] g
TMA 15u8R6ws bl ood dﬁgpfﬁ‘bégki Nt es ot tlﬁwel%zlk')g%?b()ne I ?%%s%i 10.0
™A I@mrp%sp%fa{eef i 146 obobus adyj pistoati opMF+£50  97.1+10.1
Vi ner

Fstine formulated into |iposones of different
TMAerplgeplsitee (i ndi3é&t ed on t on- panel 1&4pti on). ?@ée

Exanple 62). [00 Figure 42, sh t he am £s ofigp44+ 124
™AL Y ug/ | i posong%iélpil g'lér at i %’?ﬁ%f e bl (1)%%5‘01[‘7.61 r at
TE?\I glﬁfalté .V. bolus @adminkstratgnntefs vi nci2se ke 955+ 8.6
or

nulated into liposames of different average-size

(indicated on the on-panel caption). (See Exanple 62).

[0061] Figure 43 shows antitunor efficacy of the free,

Vi n@XAMBEE 8f hewvi/grbility op thedinsisomentoaed with QP Ed usips

by tpyreplusphanptriphasphateapalyphespbate; tisraycrod; sutfatee) |

| i pas@Bianiidaiidshie prepared by triethyl ammoni um

sucrooctasul fate nethod (Ls-VCR SOS), or scFv _
[0FBr] CONVHAAL At toMBLih-1ifERAn ésTamndiohpaseptaile divydelsige freblood

prepared by triethyl ammoni um sucrooct asul f at e net hod
PI4SER inlvgro/ @@synaezdaamgl@rerwlbv'et}qéﬁB%Oa%icﬁé“%%vﬁ‘°-

breast car ci (,B; XENe ' MArG€stability in the
TR SR PP Galiofant CYRIRAIRS Las b et R b
b6 ErcuBitidnlik pos asBg frseelo e pbmt esshy in h®e¢e Exanpl e

64). [0062] Figure 44 shows the dynam cs of the

average body wei ghts duri the, t.reat t.,of .m . .
bl | ngpe kB B e h e SRLGET 4 ap BBt in Example
6,(“%?3{1' %Z%alfaﬁﬁﬂgg{oﬁfﬁc_%ﬁwﬁst hnftE&EoMisHErFEGIDBPH froraSheGRhter

I posomal vincristine prepared by triethyl anpmoni um
Paliineat e meddookil ol REGTPSRE troat Ayanti Rohsdepis- ¥9 aHPIGt i ne
prepar ed triethyl.a ni.um . od
o PodhtRntle eyt LBTLRAITh T SR A s, Wl
eﬁcﬂgﬁ%}%lie RRESIEN e WHLRE [Tt CingegpdroPiaxedeclether (["H]-CHE;
tri et hyl ammoni um sucrooct asul fate nmeth &15(11:5 I.Ls- VCR f
(/B68hamrUSIA) Havesiied e tshiproLERpEUEB AL Hspids8die amount o
anpl e 64 0063] . Fi gure. 4 i '
038 RLFPL WA bl A e RE PURIR A FATRES i Piraibes o
1Y kG AT B AYRIbE MM pid filias weRABrmiralbdy ey egaptoedtion/vacuum drying.
ant1 - EGFR i mmunol i posonal _ vi ncrj st j ne.(CZ%S-.vcr) . It
Lipgfiles weetmdrated it mlprfds gﬁﬂleﬁbm“&%ﬁ At ggymonium sa
U87). xenaqr A i "Gal i na i tesortdi
sipptat, e B e e
sd1BaeasRermplrRd 65)radip 8064} sEingUstenisustingsT sl pyerprations without
phar macoki netics of CPT-1 1 and the nam cs .of ,t
chieoeh Dhare - ORGP S o0 proE e HERTRoan Pkt Uiagee
e%tggrﬁrt‘rilﬁih g§ B&%x‘i%@@%)ﬁn A H @t arRf U8 ad 1Mid rRBbatsivity standards. Portions

ration somal CPT-1 1. (See Exarng e 69).
of the liposome-drug mixtures prepared for the loading were saved and assayed to



[ 0065] Figure 47 shows bl ood pharnmacokinetics of CPT-1
1 and the dynam cs of the percentage of CPT-1 1present

wo pooshe77axt i ve (|l actone) formin the bl ood of BCT/ES2005/015349
after i.v. bolus adm nistr&dion of CPT-1 1 solution

(free CPT-1 1). (See Exanple 69). DESCRI PTION OF THE
PREFERRED EMBODI MENTS [ 0066] The present invention

conft : g#g{ggi{)fql &qggggét?({lpft tﬁs QE%%'(?}%T ?g% h\;g rp%?({ﬂ?e 11}?1d prior to loading
tirdt 25, VERRRCARIdJEd QK ARe viah&4d A6 aﬂum‘:l@ﬁ the hﬁ@entesslze
is the discovery of the present invention th

dlsmmmonmaredetammrd laasdel@@twlaght sertigras (QEFD) USFI&} Gaussian
re t jegnpound,
quﬁEqJ&’S%F %ée r?k?' OSO fL glﬁr{rﬁe Zﬁ?é‘ggﬁ? i nventi on
provi des Ilposone conp03|t|ons and kits containing

Tabls t Ol @eHAam®of GRTaANndbading Ohtpd i pEHEAbeted hpapemess for in

maki ng these |iposone conpositions.[0067] According to
viverigabileasthdy of the present invention, it provides a

En ré' 'ged’sa TR ATESIN H@ﬁ@ﬁ%t%ongﬁg%raﬁl 48 NMPadidg | nnerllposome size,

one or nore titute bni um conpounds of
formul a wherei n bafoke lohdiRg, Rter Ryadu@nd igigney (%) (meaniSD) nm

|ndpnpndpnflv a hudrnnnn or—an—oer

\wa | u.lll L, I Uu

TMAighte at Ieast 16912 +0f.5R |, R!256 T83.Gand P& St4d 12212253
organlc group, an § |ky|| 8.4
TMétwi8teyclic al k gg %%?oal r%llajr:?r al g@?y t38,  1222% 8
Tﬁﬁ\gﬂﬁ@}%ﬂ%@ e OF OYB4 62 Hydr OXyBgS LIt ed abeT £ 6dl i ve 121.1+19.9
reo

ptlonally including within its hydraqcarbon 4+12.9
TMairiphaspBateO, or 183 &tohE, e. gl30-985M ng ab-2tRer 122.4 £ 12.

(i.nclu an ac I ket al t S ' .
TR ge Gl hyate' o e (i X e loo £y, sWdides 1230127

TER%Glf&t@ree of RI 1SR % 383, and] 49 arey or garlid) gscups, 121 1+ 18.0
according to the invention —at}east—en

ohRe; allu

preferably two, of the organic groups has a secondary

ol &l &O&uﬁﬂ%ﬂg tions of
[08?6]3 Cg %:ek 2? gemalgmg n(ll:e héaélt‘%?vg%%égl vl i nJ%c ions o
thleéeﬁhﬁﬂoﬁn@l Chﬁ-lalfﬂiﬁxﬁulatmrﬁl dtrtlﬁ)@dm;: off 18 mg/khe. ?SmBﬁHTt-ilt/gd)use) in

anmoniumis a sterically hinder ium GCene
dupthigater Eaeh beuisflater, fhfaw% BRIl B g A Hhiolieh open

unsubs il BRI 500
hecfﬁtop‘glgél ugr%?blgwg'gé %ﬂ gllﬁt%lgﬁ% Eal%na{%ﬁ@rf)sr}{lwﬁ%nésl (2?152 F;lljn t he
UlANgepadin @{SP) ahd trhxgsfér]lcr@ham?mgﬁecg ﬂubemcmwllﬂh% Drhviehefi the

i's known to provide for enhance sul at i
plamphatpiifTPed aweslosicel SR ARG J1ER) &ORGER] LA I FRGibeo
BIRil_g,glée:é?oxz %zr SR hes wte wglgﬂ%ﬁmﬂﬂ% \g&gﬁlﬂs gntrdly®samples,

fan, et al. m Bio Acta, 1993,

blod tdbLwere.scgvaied b ,cexNhﬁr@herSfmﬁ @§0g fet 5 ajmuteaa@@ By enatants
Bi ophys. Acta, 1999,

Vv
conmoE oA BB Has¥Ees 1 dr bR A Ohe ThaP L4erTy CPT-1
“%?hggntiﬂ%h% M %rhﬁﬂ§ a§§fa @E‘)@Jlﬁﬂ@h!j G Mﬂﬁiliﬁl@wwmarﬁﬂﬁﬂd by
erw se react em ca wth the osone-entrap
qedtchirigesyreated radieacsf vy ecnamléatmambn@gaf herlpapemagnd IH@SPhohpld-
chem cal inte of the entitites t
rqda,%acpvﬁb §%ﬂ‘iﬁ S%gg%ﬁauretgﬂm %;B t\hjlﬁlptlhg g@é@g s#ﬁ;&l@; leé'rcent of the
d Etaxkgln?ur;eg ren@éﬂ)s@lﬁfeﬂ PR el calbtbyt dﬂ/ladlgahﬂ'@ﬂmIglmdloactwny ratio in
ound to be nore chemcally inert, |acking chem
tfﬁajpsiastmmmnp/lkﬂ ihtha de:g/nadicapietygnatie @5@1@|1194e9t@dd13?qs\9g16§m ﬁ‘[‘? to the
t he | ipaso n th
fash eliminaiign 9 frgcﬁ&??ylel {j?‘l )Ehee@%) ﬁTFs\ée IElelnggggz\Q/%dr tge kn%\g{x stability

JFkiRO3A e HEO @Fﬁﬁétqipﬂﬂ@ccﬁ@l@f it@iang ywirtddimgstwee consivieesd indicative
space a subsfituted tertiary and ‘ﬂuaternar
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secondary amoni um in which the access to an anmoni um
hydrogen atomis sterically hindered by a nei ghbor
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premature rel ease fromthe | |§osong in tf‘\%ﬂdgl w.qg
entsoudythe [0048]on; hlogdeobmsdisinghs %o AHES OB e e d
supst.j t ' c Is KrMmaceutically
hertL oL T e S TR e ce
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147Pon far RS Chd Wi e 7 @ssUMRldn #€r 8hokMen th
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SoNoHS 1 Y Bink¥s tHeRrohnd 8 addipd thardd) wapmied With e lippl obut®n at 60—

carbon atons. These substituting hydr ocaibon roups .
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chai n. Exanples of the organic group of the present
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invention fornms a true solution in the intraliposonal,
e. g. agueous, space, and does not forma significant
wa@ewane77ef a condensed phase such as mcelle, PCT/HY®D;/015349
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i near, branched, or cyclic, carbon backbone. Thus, a
pol yol can be characterized in other terns as a
pol yhydr oxyl at ed conpound. Preferably, a majority of
carbon atons |n a ponoI are hydroxylated Polyols



used. Exenplary polyols of the present invention are,

Wi thout Iimtation: ethyleneglycol; glycerol, treitol,
we@eoshei7inl , pentaerythritol, mannitol, gl ucitPCT/US2005/015349

sorbitol, sorbitan, xylitols§ lactitol, maltitol

fructitol, and inositol. A sugar usually conprises a

cyclic acetal, a cyclic ketal, a ketone, or an

al dehyde group, or an adduct thereof, within a graup, .
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3T014SaRE (I8 R 96); ChblestSrol chdl) @IS el 39H 22ndRr pihiem9.9
in the aqueous nedium or, alternatively, has a lo
el 8 paridaltli( eme g nsthany-popKethylefie glyos!)-orgrbanybf k2-abl y

of 2 or |ess. Polyanianization.of I ar
iRl et B oI OB Pt YRR D Ik Sheu B ot pars
(MBdx. 5BAUB %N HBRCahl PEEODSPRaVERE Burch&86 flo@NAOAnti Polar Lipids,
%%lyols and/or sugars with sulfur trioxide or

Baiminglosy |4l elraines. ehaesterobiighgstrparisr grade)iwasi nupehapesiipms

in.some ar all, hydrox r ) i f 4 i f 1
chline B s TRy BB EE) SR M 2 prositcat glss
cOthiisid Hdadofhisedoaith Sson® dthhnol ExBERARY nitabikffadt thd lipidgdispersion

of the present invention is sulfated sucraose

siepdFlau- riggcawier s high frapsitiemigmpsiatire 86 DRS¢ dhe dissolution

sucrose h €500 - (See
e S R S e o S e
638- 641). Simlarly, reaction wth phosphorus

oxychl oride or diethylchl orophosphate in the presence
of base catal yst results in pol yphosphoryl ated pol yol s
or sugars. Pol yphosphoryl ated pol yols are al so

i solated from natural sources. For exanple, inositol
pol yphosphat es, such as inositol hexaphosphate (phytic
acid) is isolated fromcorn. A variety of sulfated,

e



whi ch are incorporated herein by reference. It was
unexpectedl y di scovered that pol yani oni sed
w@oioghyritoxyl at ed conmpounds with only strong apC™US2005/015349
di ssoci ati on steps, e.g. the groups having pKa of |ess
than about 3.0, preferably | ess than about 2.0, such
as, for exanple, sulfate nonoesters (pKa 1.0 or |ess),
Vi |73t 4 RoResbdnm hosphate
O e Bh P T e oy ot mq oohosp
(n=€1GRYR) umifrolrraslgngx Ghesid caleik] p/n K50 cSadliws eerasq eiasulfate was

puEhed B 19O B A D L T A e AR T s SR blsas
we‘Pé reiohdPORIn ar@((ﬁmlweeﬂﬁ v@?ér@ fdvidestt.z-atEeN sbhutisns. Amon

di scovery. Conpl exati on o)bg yol s and/or sugars g
excimngers Bawes 56 Wigh 2 rdofexodEReWadn &l alogs (pedlgh F?‘ﬁ“h ‘£ma)

ol yani oni ze bor e ct f
weBrraite Saarap¢ SEUR SR R BB " ReLTFRRART R, g resins were
wRh&SSNGRriRE withialdluhese the fdn@wm@g yodutiomnj foldwed by decantmg (1)
(pol ydi t hi ocar bonat ed, pol yxant ho en te}@@erlvat Ve%I2 6

1.0AL BoVypaneconiKd @ taesy &) ﬁtega@ares agyRupe? 1mes,
ated in I e esin

I3 e D11 ol R 2 Wm‘"’”‘*ﬁ%ﬁ%‘ﬁ“ﬁ’?ﬁ@hm S

in MRt wal yaeied ivdaer gavipnilesmirhy stritbledeze crburorpateg@pbbpq,lumn to have

t h bstit ut ed di
ot i foa i QR BB E Sich THaO b Sem S SRRRORS. THY righh was
fuﬁﬁat ff?lg%é’cf %5555%% offofc'aLQﬁn BolakRsbi § uisegl BugJHCL

e pr or a polyanionic salt
foROWES b ﬂh&ldnmmnmfoﬁattx’rm uptibthe nbndWém Df)frlile eluate falls below
Al ternatively

odlun1 ot ass cal c
l%llemn%gﬁé@ uif Q‘SICP DSBS ?rS{?Hg’]é'&e% eInyo ggPP?aA 2M
HEE. ﬂs %%l@ﬁ\% sOVEM ﬁ@lec@uﬁnswmxabgl evaft@r-rmleestgs column
a su stltut moni um salt form b{ any known net hod

vdlaneexanmpuilehe yndigiviexdhngeate fdbds owrhespmdy%ﬂr% wnder 0.2-um
t he present |nvent|on
filigreqd Walst 2 iae™ FHPEANG ﬁ%thr nega |ngﬁ %ﬁgé Sg%%u éﬂmd

oP@E dtHIhdd suSfabe of tREBolaAml@pprakiaintay 1 rnhlrfgr d:atthd mohofiba packed
chain or per nonosaccharide unit in a s

repmlvphmn@mnd eu{mgqb@rﬂqyf ue@ﬁ@grqyxtp;@]t %pat@fo h(@,ltd gglé/mm for the
reﬁv&ﬁgt | an &?g &etgran! yhé@)sfurﬁg vJa@@ ked With Q/fate?V?hJ: ARh®@ was tested

oupspo ‘'yanoni ze nore preferably 100%
fo@fcoxﬂi(@hl/@b ITeye Madti neyritig i @u&ormgtwam)mimnctzedy were collected. If more

C(ggglg;’qunsrqmagﬁgSg%&gé&@é&g%@&?@ dtge F(Q&é; 10[? Sr{eli ato’;O 5(51 mS, but
atctgt%rg ate'n?é Y;"h]tem{ hx%ﬁ&'l&és@ﬁﬁﬁg&&l@nt%hﬁ% rs){lt afflthe case of

entity entrapped insid égosones
p@l@/{)ﬂid@ph@ﬂd @idyfthd dadlectad evldeon mddeporefri gﬁmte(ﬁéhé Jwgl thgamine

ease of the entr p ed ent
&

tialf sy den lpf@aqlsieﬁégm é{%(hE)gtaHléy ?18 ph Fxﬂ%(ﬂea%tarel%fin’d at low pH.
ng Eél%@ted[e g%]wcﬁ‘f@ A5 NH bP1sH BraR DESE@ically et @) ardhe

ree of yani oni zation inside the |iposones can be
C(btﬁﬁdtl‘tuq dsfexpuhtaﬂ@ -209emB e Opéisralbh axeamxm fitsptiqnsstepis gerformed

| t d ki.net t
S hSSETE SR IE SLBF g Bh P S GO EEE e
trPéi’wéﬂln%fw 1 PurATr e Fagﬁsle ;sﬂohglaas\eﬁ u@fﬂi foh@ragmbentid

pol yani oni zed sugar or polyol relatlve to thg tota
s@m‘omstobcbdmeihﬁr@n(l@) erhalilgii {The ressalityrf peat i) was feipmyned by

e.onl | of
pB@pg}%‘rﬂF It1£rg? 101, n0 ke esg\?ot f@ﬂ ggtS% ﬂrl? were taken into 20 ml o

vREd YR MRhie atrhe Bh@@@s’i@ﬂe&ﬁra(ﬁd vtuﬁeO ﬂ)(N Hahstandaré s@utlon to the pH
pol yani oni zed sugar or or a n1é%§ ,}ﬁf&ﬁ to th
endlsoldé(gl%é eleciserd €S- 5f-O1 FE E)fr“%‘élé‘ﬁf‘ np Nag figse to the
enbodi nent, pol yani oni zed sugar or polyol is m xed

with one or nore of other anions and the |ess the

anmount of pol yani oni zed sugar or polyol over the

anmount of other anion(s), the faster the entity is
released fron1the Ilposones [0082] USuaIIy i f an

. e o o o o, I



m xture of pol yani oni zed sugar or polyol wth one or

nor e ot her nonoval ent or pol yval ent anions, e.g.,
wehdosnoiez sul fate, phosphate, etc. Alternati vBCHUSINE015349

can use m xtures of pol yaniddoni zed sugar or polyols

wi th various degrees of pol yanionization. In one

enbodi nent, the degree of pol yanionization inside the
thédrPQ&0TREe 6f 7.1 M. RMeGEHkd vONGIY dfARe palypieispleit @n) %oit or

99% 10%to 90% or 20%to 80% of the total anionﬁs)
subiest detashBirici(POSharid solation wasitraedwitBmeptabiye dndsithe jontrol of
pk& Eéi%%%ﬁlle@tr&fén efh%lrdu gﬁ 'Eﬁnin:%t%fg%@&e‘a”ﬁ? 9%&%9 meoafmikaefitration

prese rnvention €an contaln one or re pol yani ons
endpoinh@appHISRNt.2 Mhenblunie dfradday TEAI wadceurfatt ywecerdgd., The

in the formaof an acid or a salt conprisin
vobang ahiiaaed priuion Was BRasusde anthibg ﬁ?nwtrﬁ%?fy‘gfnf%’h wag cgleulated
orPt@xL:}.[)Qﬂé OPing 8d K vBfunROMiQorfidfyP8Vater was added as necessary to

stoichionetrically equivalent to or different fromthe
adgup tiet T coineentrati anoto reduired e SeOH5AN nef6,5+0.02 N, iap oslinated

0] sition of the present |nventi oqt ai o] or, ..
ool RS B R PR PP ) RE 28 Ytions
wEEddt Qi FQRNGERSE ARy UsAE BBfunfbel &ctivE oBs @ SlleBRédeCRERAE). One

across the l'i posone nenbrane. In another enbodi nent,
mi_hod the spbsomew ottt witlo h9 ofL efheatpr, esd e spéipangdngpntration was

cont.ains.one ornore substijtuted ni I ' >
deg%ﬂrtlge({;tfsueg]t ebr}Cé%rgcmt Ir?eglv)e | qecgdin atgr{@ee %lg%%é?ﬁ%aﬁlﬂlfa%ﬂjrer S
meRRO ATAE Rinourkth rdsidRap MG SP B tiaan @i, thigcalydssnhan 0.5 mM.
i nvention contains the polyanion inside the |iposones
Thhobteineh @EpoPy anTBA-SOS sHefionsdvaimpesed direnghid)-2 e cellulose
| i posones.,is partial.ly or subs i all enpved
aceliFS S THERAD kAR oS TR T b P P ity Bl
" stk dis vRI3 mdaQike8 X AN ARERIE N R QAT eddbiic] rBicZe c@¥Binkisdroall-glass
chromat ogr aphy, dialysis, ultrafiltration, absorption, .
elpetexiedpt pil impasurements,| and yapen pregyuteidaw RotploRFAERtier fppesmolality
| i poso it h tr d [ ol yani oni zed
RS B SRR R R et B e
transmenbrane gradient effective in retaining
(86t apyg eBrepdrinyilipid tiepdriipn siotie. grédianyibesing bufecty mixing of
transmenbrane gradients are pH adi ent ..
ethpredicrsgRtsieRiod e liidsewith the %@Cﬁ%ﬂt%ir%’fl?mgﬂ?ﬁgﬁﬁ' dhe iigis were
L £t - PEBREALERR cHaAdli Biing @Ethod. All st
d%@?%%ﬁpf?iégggﬁﬁgﬁﬁsgigsubsfitufe eaﬁnoﬁiu&F%rad?ent Seps
wesepetfalningd angll-657€s Ehedipids wenatdedolived m 0% ffondUdSP eha

oS OmBE R Bl 51 T SR e B B B sk
oPlubEr 8L ERGichi-amIR A0 RitIGh FUE RS0l BAIIDR) W pré-wahded to

art of |rposonmes. [0084] According to yet another .
66-65tCrrd addetitie theretiwmatic lipideatuition at e, ndis epmponents were

co ition.of the present inventlo '
R BR S b TR DA S S s sou
LOKEBBNFok BMpBiakioNs MHe scatdignixeak 000. Irh@bbghasgholid,ithe/resulting
e.g., therapeutics or detectable entity. For exanple, .
suspenséort Weypleesd el mr@ry svaneeatey FH9dmeCpryaeyngsf with rotation

s resent | nt | n I ' el
oSS EINED bUBIEL SRR SRR B .
tHeashle od0. l0daio! pRsbhylipid oslebs ktianel, wisl reacdmoverd famy the lipid

entity that is detectable by any suitable neans oW ced
dispersiqa ahhis step-gThe regHag [1B1dsuSRsASINE WeTrsPhY & and use
pg%g% b B AGon klegor escent / I umi nescent i magi ng, or

nu ar 1 magl ng techni ques. Conveniently, an entity

contained in or |oadable to the |iposone conposition

of the present invention is a weakly basic and

menbr ane- perneabl e (lipophilic) entity, e.g., an

am ne-containing or nitrogen base entity. (0085] In

one enbodi nent, the entity contained in the |iposone
conposition of the



present invention is a therapeutic agent. [0086] In
anot her enbodi nent, the entity contained in the
w0 2@eR@ITE2 conposition is an anti cancer entity.P@EI/US2005/015349
partial listing of sonme of 38he conmonly known
commercial Iy approved (or in active devel opment)
antlneoplastlc agents by classification is as
follows.[0087] Structur Se
[0%240r By équF’é‘l Hestrigore hefi 6’d déﬁ%%éoy’bl?ﬁ’ W BER K  ur
membr@eRXY S HOTi B b SHiSion WbihmeSup t&apeC wbaisemmanually operated
pyri m di ne Nucle03|des- Deoxycyti di ne
reo@ps:abatmgaxdederfsup;zlmdwmévm Po@;ﬁ@pqd&bTh%extruder 1S charged with 19

bi nosi lock.
o 8 BT BRT BRI A TSFRICSUEA PRk oLt hegns bloc
F oﬁ'tﬂg}%@ﬁrh&%rom@t@dolnb% lnﬁe udetd lddi&‘nrﬁbsﬂaﬂed ,Ran pm:ssltune pperated,
or o Adenosi ne; ati num at i
A HeEPRIE T ePUTRRGCBHEE] it 29
erfT%? Lal raneg:l }}fnlf';hd ‘gu %ﬂs@ms were re eatedly extruded at 60-65°C using

rac nedl ones- xor ubi ci n,

miRdNREY bf é:ﬂgﬂm gEsppﬂ‘esdnref; lamapﬁrd;maudaltkmongh Merinsaf Crsaglsed
Epi podophyl | ot oxi_ns- Et o

potepapropaisaramang flier g el ﬁrs mgpggggﬂuﬁf?})?@ta&g Qsmonics Corp.

LloReshéd of100 hinl 80 nm, or 50 nm. Where the
Wi@tﬁ&ﬁgagé iﬁﬁ%gﬁﬁgggﬁ 3kh 9- ﬁ:tro Canptothe0|n TAS
effldBof 17po(sélmaetzIaWas pf reerastj tho retrURdrewey stopd at 100 nm, 80 nm, or 50

nn%ils-(egf h ng%? %%ﬁﬁ%g‘gf%ﬁ% n%&(r §§] epétéuns_b ngtl%mdlcated below for

ea’;}p s entNL oL ARRA AR QGHes k&t at HY-6S1T Fhr@sbutals, min. and
ano en, Torenefine, Tol nudex, Thym taq, Flutamd

q&m@mmwmmn tFR-HaE e am cte baths tAdiatiabput st BRece bath, the

EXOIOX|fen Ng?rox tero JAcetate, Megestero
hm&@%@%&@ﬁ= NG It lD‘Fes Sl actone and ot hers:

Enzynes, Proteins and Antlbodles- Aspar agi nase,
(0188 LT | SUREASVal bfibardigiosnsal dredipiigbirdiag bE?ﬁ’gwa@péw gaﬁ@ of the
and others; Vinca Al kal oi ds-Vi ncri sti.ne, qb ag as
linpsameeity adrugdoadisibuder TRRArFasansaial thgzi%qéfmt BHE‘é‘tgﬁ A
0088] AensmIn wfRe@sing size
‘“@é ch$ﬁ@kgﬁ% ﬁ%%gé%gﬁgoﬁﬁinnga %%%Io ues, 8
eﬂ!ﬂ@@%rf@ﬁ@lh@t.ogﬁphy(&ﬂ@l ésan@mtmbﬂpwatrenomﬂnph@\m f falysis, of

o&ggggegsgépe%% ursre r llg :ru]&tlﬁ Ifétécrt%)é Ie m i§ga Péf\éa)?a %QL?S'H) %ﬁsure the
Efé% Akl e % exlﬂ‘ah 5%‘1&21%01?&&8& 5y (fchiasest 68the &@dsomes with an

assi cal) Nltr gen ds (Mechl or et ham ne,
aﬁbh&&d’(ﬂhgerdsm (Wl mv@ﬁ] othyypx ZWgtema(gy ammonium cross-linked

pg(é(?tfz}%gggﬁgc{}gr bneslﬁl(qlglfé% ‘ta1%dﬁ 3?1_82 I eésjﬁextrose USP, and

s(éﬁvﬁ @8&1turé\ltérﬁﬁ§@m@s it %r:ua uﬁigmsmi totgpnﬂgtwmeNaOH The buffer
t reptozocin), Thiotepa, Dacarbazine and oth

whnbherehaBbbicl doughd 2 mesrondyrlp PRGN 1 6F E5Eidfddiposomes
listed abov

- h d eluted with
Wit PEPBRCELPIR] AP ASHRIPALH Rephaross Shadl (higmacia) and elu
Rl RPN Gdding tES | 'Iﬁglﬁféb.‘fd)me&/‘abpﬁﬁyddl in thdPVéid anjomienfraction and were
Pentostatln St rept ozocin; top poi soner ase
cbhéxitds, b@gego@ah@@lg@tﬁ é@rbhigty( méb%v@)lme of about 2x of that applied. The

||0t0 tdR@Rgkd Example 70,
o RParE M 2ol R ol cob Rt ARG oftaRRe d Prample
p@ﬂm@ilf@ﬁﬁQEMSS&ﬁi sltareecau%@t ot oxi c
Agent s- Hydroxyurea, Mtotane, Fusion Toxins, PZA,

B ostatin, Retingjds, But and
oo o It o Taesesid U ek B oion s GRISRr (fgnotecan

él‘ﬂﬁll GntWtﬁeh somBy by

l—ﬁ%;h?no?g@?oge%’v\% Qﬁﬁ%gggﬁmﬁggéébﬁhl bi ?%r Vi nlg%ﬁ

al kal oid, e.g., vincristine, V|nblast|ne vi nor el bi ne,

vi nf | uni ne, and Vi npoceti ne, m crotubule

depol yneri zing or destabilizing agent, m crotubule

stab|I|Z|ng agent e.g., taxane an1noa|ky| or

R o Y e 1 - e o



paclitaxel, and 7-L-al anyl paclitaxel, alkylating
agent, receptor-binding agent, tyrosine kinase
WO nivsho17e2z , phosphat ase i nhibitor, cycline depetdEs1005/015349
ki nase inhibitor, enzyme i@ahibitor, aurora kinase
i nhi bitor, nucleotide, polynicleotide, and
farnesyl transferase |nh|b|tor [ 0090] In another
enbodi nent t contalned
i SonguEErshrdR e prd B P i B A RRAREB0 memL. arug
badderte g oL BEIREYE wagl BetG/RBP2.ONEE 500 Ti&rdrugtsolumsn was ﬁltered
canpt ot heci ne conpounds or derivatives, elljptici

thioogp 8 drisragrpodisithayal fope 60 EY) strte éltﬁrdfs&&m“ i© pressure. Aliquots
erlk@lpfslél }éste n thc‘:’\ﬁ’rnq%:;@ %buf{fér?n(gﬂﬁgd)&%h@ﬂg g%ﬁb\)’@'&/éﬁé@ﬁmed at

Opyr I wth t e aurora ki nase
robxﬂhéx’ﬁpérhtﬂg: 3 U0 ﬂﬁ&tddk&nn{;t@%]doldtﬂnyetac}amﬁthe drug/lipid input ratio

Sttt i 15 g e G B P
b | U3 GF the mixt
dmngr} t B{da}gy(% dégﬁldg{a%%bbew%@ér gﬁ ub| CI n, r ubi dorr;cr?lé Hres was
adputedii toGBywitin | Mdmcm yheanhmtmwm glassradds aneubased on the

oo dagtomel, el e e SO O, o
q%ﬁwl@é’%fépﬁﬁh'%@(?b@) and RN 68 08 R A 85 15L6hin. Then the

ydr oxycanpt ot heci n; 9-ni trocanptothecin, 10,1
lipbsomthwkernddived ycaamm op Fewoom, tegl.peraﬁqrﬁ ﬁ:n'ﬂye next step (removal of

11- neth |.enedi t cin
UNZREFRSY la Q&P&%}%ﬁ‘\ﬁ/ﬁ?ﬁg? Hﬁ% p}? st(?rlag %geé)gnﬁu% ;E)) {e]sulted in the
echH;%quin%ﬁ dfficigich dt ffeAdihah 55‘(/041y6>10311y 98-100% in the whole range of
per azi honet hyl ene) -

ﬁame@ﬂhyHEMEWMO&y 20(S) - canpt ot hecin, 7-(4-
net hyl pi per azi nonet hyl ene) -
t | e n /

S N s Py A T T 2 Toe) RSl Lsomes oo the
stBhdgle PhTEA ﬂ&alg‘mmmn d;zd elokagat | OhereapsilaBed drug was removed and the
am nopropyl -ellip o I atosranh
linsgmes Wr@dﬁqnﬁﬁgﬁﬁwm é‘l*q %t?ﬁag%k’# AAFRRAIZE S EILSiPR Spregpatography.

TH%&S! b Bﬁffél% AfiledldoiRii BEPES 003ZhM Na(YleF)HaT@(dﬂlﬁfsted with
dfre Re entity contained in the osone of
NuOE) ezsm'l,tand Iwes Ot - micros V@Upmaﬁm%b@fpmsee fiei-elyromatography.

| u t f the.f
RS FA AT P
d&@ﬁﬁé‘@ﬁ%@% él%BDrh%on‘ @mnh}l%%ﬂl&@uted\ﬁbm e @blﬂﬁm&(lvmd volume

gui nol ones (1 odoqui nol); am di nes (pentan di ne

Gactidrhelem assaed FOpymamehomONFS S CF SOy sarigehotometry, see

u nti fun m
sfrpiesAage 25 ind RhE DR BRACKRIIE Y B O, The drug
cGHehiMtonabisaldjeeahiEnesdsedrl,ns be @ﬁf}awﬂgemf 20ef @nng/ml, The
cefotaxime, ceftazimde, cefuoxine); antim.cr

lipestomes averafitered fhraugh/R3 migrep m@bﬁﬁﬁsug@#‘%@é‘f&?@fs and aseptically

cef oxi tln t | crew-ca
RGNy er R PRty Rl GROTAS Sy BIARncd screw-cap
b@&o@ﬂtira@k@myraug)ass PRI ©iabpionin{tbigTy80denf tielvidl wplume. The vials
phenoxynet hyl penicillin, cloxacillin, thicillin,
weee asepligaly ¢ é‘&(‘ﬂ irh,lakelgdp @l Epref jahy-6° ggt racycl i nes;
ot her antim crobial antibiotics, novobiocin,
SpeCtEj)@m 12. Vﬂﬂ@&rﬁf@rﬂ llﬂm if:ﬂ%@ﬁpﬂl@ %a(ﬂﬁgl @fficiency and
f‘?oﬂ:?lg@w' G C ?et%ﬁh oﬁ‘% Q%Sh&,mﬁg 'ﬁ?}?‘gﬂf

raz nan1de butin npln
azi me; antlv
Ftnt drne oGl r%@‘éée T‘%OS‘???SNS%“E{‘%?*SEEAnE“ PHE.1,
oBiB a0y Sh afmekg, Necre prephid dolieying lt}merO(EE;dum’ﬁf i Eragrpdbhl kI The
gi onol ones: ci profloxacin, enoxacin, |onefloxacin,
nal i di xi ¢ aci d, norfl oxacin, ofloxaC|n sulfonan1des;
urinary tract anti m crobi al s: nethenanine,

nitrofurantoin, trimetoprin nitroimdazoles:
netronldazole chollnerglc quaternary annonlum

.



Al zhei mer am noacri di nes (tacrine); anti-Parkinsona
drugs (benztropi ne, biperiden, procyclidine,

wa eiokesyiheni dyl ) ; anti-mnuscarini c agents (atrpQi/ns2005/015349
hyoscyam ne, scopol anmi ne, pg#opant heline); adrenergic
dopam nes (al buterol, dobutam ne, ephedrine,
epi nephrine, norepinephrine, isoproterenol,

hplg% @Qfs%%@i@dtmd&ﬂﬂeﬁ%ﬂe@ khrobi@ et ahdkreé )l DO en‘gmra Bz e
rrvati ves; nyore axants or curane S%rle g% QE/lnd
polgetrb@ntarioere! laresots: lipxhaiasphape Melpded bR z@ﬁ? mivm

PSP oGS SERY GRS LAY RAE O L7 S o oo i o

We@Bé&Brd?Yﬁlﬁﬁﬂ(ﬁugit’d-lﬁl&)sf)lﬁblipfﬁ@ﬁiﬁbanfﬁ@} 3éa,ewodam5e50q g &PT-11/
anesthetic series- procal ne, procaln

mnidl@basphotipld, TheidargandehoatlipHHBT WG ‘é‘qﬁ‘é BB‘ESSH}CF |Werd
enela |Iat r f.rAnAbiylphospholipid

oc SRt ol RSOERY Sl AL e TRty il

exﬂrmbbidﬁg:assor( Pru@\pastpabino)ybdig petagred ﬂi\xeméwés respectively
cl oni di ne, guanabenz prazoci n, guanet hi di ne,

dril d | d ; .
[Ol(%r’lsgﬁ'l{géﬁﬁéhué [rn?maz m%@g’c}g& %&%gg{eﬁr&%r&f E\@ﬁx@f@ g @hOfPlowed.
This rl‘lég%trﬁé%rlverg lﬂﬁe&&f bik Yai R #Hid 8 AvdeR-d1d €erhdl® SSJMBN ebster mice

0

osition he present i nvention can also
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the | oading of the nodified conmpound into the

| i posones according to the present invention. Typica
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in a target cells or in a tissue conprising the target
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canptot hecin derivative, e.g., a canptothecin prodrug
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the liposone is at |east 100 tines higher than the

concentration of the substituted ammoni um and/ or
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is at a concentration of aldut 0.65M or about LOM
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nore preferably at pH about 6.5. [0108] According to

the present invention, a desired entity can be | gaded
[0882]ent 4)appavals.nFenala & wissplsbiieranisy, G- aieskoldh g erhiom Harlan,
Uggslred entity with the |iposones of the present

ention in an aqueous nediumat a suitable

tenperature, e.g., a tenperature above the conponent
[01B®) dsMATAS&eintiamsirt gedBralle nfmamtduhe prbtisdoh gddpoetibynde United

whi | e bei ng reduced bel ow t he se transition
SetapiranHLanas BHGAR Rl E LA T Epe PhEr S 5 BRoco

.on the nature of the conponent
n%hﬁ@dh% %9@ %m?$§?g ‘be |l oaded into the |iposones,

and the incubation tenperature. Typically, the
[018¢pba8tepn )tRanes- seékmgwmwutbttkeesdqse es@asionl fadioupis! -&r Ehe groups

f|C|ent Beca ntra nt _effici
Soarnan vsssgriego ol 6 iR Mo SR Re fheor
lqlg&%ﬁﬁl irhotsHA! degidgh g \WRE tHeQioE@GlDMEm@ﬂ(%n&rfcﬁmmdum@twlﬂlythe dose
here is such a need, however, the unentrap

e
esenlatioy fastom o d.S; envhasttermotalith er CERPELEMmETHBHH(VI 53? rbday post

|
B dGrerpy o R T T R ety e o,
mftaRfyAeinPhhlahb®idity doseasretsrgxect edl y found t hat

mai ntai ning of the |owionic strength durlng the

i ncubation of an entity, such_ as, in parti
[Q-,l§ﬁbt obked)n Raegs- §eg§qr\gestqprw%lh theqose %ﬁcEl& fioR ctor 'or135. The

@. | Vﬁmin\é‘qs Gk !]ﬁ did ﬂﬁ)otﬂ@ $ailfeit MEnRAGERMe doses of the free or

e Increase in ionic strength
lxp@sohhidé hemﬂecaﬁ ttdgmmmg;whhttheaiv,se ressudetigit BiepHi, givbeontinuing with the

l O?Fglcan I%tf)lf gE f){ﬁ @%&rt%{ngggll\{%tcg f unaﬁgtit_lc{rg%?ty(zwuhm >1 day
pé‘sg 98GR %bs&oeu W&A%f th&'gniinaky hakldege bife KEUIGW eieh

e.g., In"an aqueous solution, at the ionic strength of
nloetektytteeminahaorbedit dask éntecordedsa tanpiveedMTDdr ror e
preferably, |less than that equivalent to 30 nM NaC .

e =l DGt -@%@R%&' T %@%’bﬁfﬁé{‘a&@ﬁ%lﬁﬁ’s Plcled i% Bail vein) with

izt bR NPSIInTaP [ PERR at RamVOBI T Hetofnindd NaSEkp 20 ffhm‘ammals are
preferably, higher than that of 100 mM NaCl. Wtho

f@éqwagi oot Aaysoiheeanmaldiogly Waight jiserrded vuce Waekly pad Sompared with

tkllenrRCrE: %?%?no%fw% %Hf Gkl Rghf cﬁ*tﬁéarﬁtn%[%qg bBd- (Aerth&8, grooming,

posonme nenbr ane eavi ng

feadisy, aikirétal dikyn, &, aﬁdh tivcyusanemaané adrekitiost iimhultaﬂn@l, breathing,

| i posonal interior space. [0109] In general, the

entity-to-lipid ratio, e.g., drug load rati o obtained

upon |l oading an entity depends on the anount of the

entity entrapped inside the |iposones,

t heconcentrati on of entrapped substituted anmoni um

and/or polyanlon e.g., salt t he phyS|cochenlca

o g, Y " e o Y



and/ or by the nethods of the present invention, the
entity-to-lipid ratio for the entity entrapped in the

wo epeswimes i s over 80% over 90% and typi cal | pCDSM05/015349
than 95% of the entity-to-l6bpid ratio cal cul ated on
the basis of the anmount of the entity and the Iiposone
lipid taken into the | oading process (the "input”

ratio I ndeed, practically 100% itati
poent%plftﬂu&pgéw BB ReoR B 1o 8‘ gl B i Sliye morbidity, or
Weq%% 1dds é}%@&sof(:l%@ﬁ Q?th%?ﬁ% -86d&ioh 268y WRighg thedat iswingitred to

wel ght anount o he entity Eer wei ght or _nol ar
be wahdlatm‘ ast dvetd singhs opection ;MH@ &f anyoifahese stfegsS ()ﬁcﬁqr,etge g¥periment

_th ht t of the |
IStePgttaéq?tthg’ﬁa‘?‘?g S‘%Rgl‘;‘é?ﬁ §-$'-2'.|i8id r:tilopgz(r)tnge

converted to other units by a routine cal cul ation, as

[0 £858 P Td dresin Redigvhal Theiste fohtalidatibostop, thebadit Wt:lght] dynamics of
the |iposones of the present jnvention is §¥g|cal

at
surviwiog amngds was fplloged forgipdg 11 stags pest Ij§Ctiog, 6"%“5"%“6 than
f hi | dolk &8 MR stdFWedduse of the
322 Eg OFﬂe he%?&%ﬁ I{Tgot?éa& \gzg)srla |O%) according to the
coﬂt&@ﬁxenbn hi@fdction volenatlitheashs f Plemeaibio ute @egatedtip Table 10.
about 5, preferably at least 0.1 to about 2, and nore

preferably, from abo .15 to ,about. 1. 5 nDIes of the
TR et DT al L bIdREMRBTH ™ PiCne

enbodi ment, the entity-to- |kﬂhg3gatlo e.g., drug |oad

rati o of canptothecin derivatives is at least 0.1 ,

€. Gy, 1 Qe BRI 18 Qb G@RPt ot heci n_derivative per one nole

of Ilposone M pid, and preferabhynavhheas#dﬂw@“mhﬂ=

anot hey enhodisent:, It hementit yatol i pid fatfo, ®e. g.,”

dr ug Ioadm,ﬁeamhhﬁastthautwsaa_ﬂgweﬁpgﬂyiie Eyiea
al ketaid or* a derivatiVe tHerebf ) % Y, § h?pq% g
form ng LLpLdf_Ln_ye ane%hee;e 'ﬂﬁﬁb 01 104 100
entity-to-1¥pid'tatioe. g., gﬁxqu Lat cheast 22
about 500wﬁ3~eﬁtt%y~(ﬁg : qanp hvatk vies o5

1% } b
canprot heci'n prodrug) per my oguhbp0§OWErﬁ@rnnmgnﬁ 21.7
lipid Surprisiaghy,” hhé Tnvents on: aif oxded: stabhe and
close to quantitative I|posnnat&emcam5uhhtWhnnmfﬂA nd
canpiofhecion ders vative drug, 2&6go vtfﬁbteé’"’ 3 the
drug-to-lipid.ratio.of. over: ﬂ‘%’-~ gt T e Py
1 g of |ipoé¥onme ¥ipid!*over! 1 ‘é Wﬁﬁr"%ﬁf'ﬁffﬁy per 1 g
of Ilposone lipid, and ever at,, “hﬁ“””i‘t mol entity

Y SRR
per gtgblﬁsétma rf*‘ne.d with ' r}m abl‘«uul‘l't &thanl T»ustrnfe

mﬁ‘m#l% wh VLQhéﬁpﬁminj,rpjlldr ) [ t IS convenient to

expﬁé%mm?W' content in the units of weight
(mass) anmount of the drug per nolar unit of the

li pagong..phesphalipids e.9., nmg drug / mmol of
phosphol i pi d. However, a pers@nmSkwtﬂeﬂAWﬁP?h@“aP
mouldu@pph@omaM&eﬁhaMVNhe wrug tont ent tan be

equi.val entthykeeiprEssedlin af marter ¥ kmk%#ﬁﬁgﬁﬁ—%ﬁ t he
pr eserié® ! of ¥9phosphol i pi'ds ih a‘Tlpjg’ and, .
furthernore, can beeqU|vaIehtIy0§xpiﬁss‘p hm}tegys of
a nol ar ann@nt of the drug per . un|L,(nBS§ ar, makar) of
t he Ilposong l'i pi.,d congent. AFondexanple@[albtposmne
cont ai ni ng nDIar parts of x e 208 21 0T 234

di st ear oyl phosphat i dyliehol i ne (DSRE} -1 @eirairr wei ght
790), 2 nolar parts of chol ®st ek-bld¢ hortedtiarwei ght
387), and 0.015 nol ar_art s'of 2pblyf ELHABAE S veol ) -
deri vati zed di st ear oyl phosphati dyl et hanol am ne

(PEG DSPE, nol ecul ar wei ght 2750), and containing a
drug doxorubicin (nolecul ar weight 543.5) at the
drug/lipid ratio of 150 ng/ nmol phospholipid, the sane
drug content can be equivalently expressed in terns of
mg drug/ng total lipid as follows: (a) Calculate the
nol ar anounts of |iposonme |ipid conmponents nornalized
to the nolar unit of |iposone phospholipids (DSPC and
PEG-DSPE |n th|s exanple) by d|V|d|ng the nDIar

. o N T 1 " I




phosphol i pi ds: DSPC 3/ (3+0.01 5) = 0.99502 Chol estero
2/ (3+0.015) = 0.66335 PG DSPE 0.0 15/(3+0.0 15) =
w@2@84881% b) Cal cul ate the nass anmpunt of t ot aPCT/US2005/015349
| i posonme |ipid correspondi®g to a unit nolar anmount of
| i posome phospholipid and the conponents nol ecul ar
wei ghts: Total |ipid, ng/ mmol phospholipid =
05:99502%#90 + 0.66335x387 + 0.00498x2750--1056-48 (cC)
Calculate the mass anmount oﬁMGH@@QbﬁW“‘§”“H”“f of
totals | e By: cdicViidilvg "tie dPug cénten expgessed in
ss_unuﬂsﬁpetﬁﬁblaﬁNUnlbwe# Sﬂfgllphy byt he
nérts&F ! obtlai ned i n Sfep (b): xongb|0hnq ngiEy tota
lipid = 150/ 1056. 48 = 1919&n (d)me€al cukat erthe nol ar
anount of the drug per unht mass ohatotak |iptd by
di vi di ng the nunber obtained itn step (oby Hhe drug
NOt-EEHk ar ;e gk (1 misd hi S6 casef 54@95) m]Doxﬁrub|C|n
mol /g total [ipid 0.141 98/ 548 .5%41008%= 0 26 1. (e)
Cal culate the nolar part bf pﬁosph8P|p|d§ |nwghe
| i posonme |ipid matri x: Ph&sphﬁllpla Igr parft, =
(total rml es of . pb,gsphglwﬁls%#({e%ﬂl notes—anmount  of
['ipids) (3+0. 015)/ (3+2+0. 015) 0.6012. (f)
Calculate the nolar ratio of doxorubicin to total

' 0111] Do b fmol_of i o dem
T P
&l gt mi iAtsyered d 32
e e S ety
et VBienefdra) Gipbonte qicepsahtion nhGPTol Itsesing toghgpiesn givention

expressed in VarJOUﬁ tht%,(F readi |y established. As
ha%%@ﬂ“ﬁéh%ﬂﬂ@t3“¢VYﬁﬁ8“3|ncPudes wi thout limitation,

any menbrane-form ng conponents of the |iposone

e PISIU ¢ . Si%raéeralﬁKWCGPT-ﬂOHVMTEW@S liposomes

det% gﬁ@{gr%é he |i posone entrapped substituted
mmofi um and? or polyanlon salt solution of the present

ent b $aROPISIOK G pRéaedigising ths MElAaS OB y)ethod
IOQ%M Iié$b%§¥% tgégﬁtﬁe |IpOSOﬁE§§§?ab|e r%gqulmd The

(ER&fpieilad), daaﬁmghfug/hmﬂllhwtﬁgatm\@fliﬂ‘) Bregmpl

sacrificing the Ioadln b
lipg BB C SIS BERY E%?@%‘%“ i .F’IO’O’QQ‘%%S meibrane
w&f@f(gﬂﬁﬂ 41190 naf p&re 8izB) rz%Sﬁcﬂtatémitﬁhb itabie beiown Thh&ppeomeps were 0.2-

ik Butomi o 2 Bk el fpoghgonn
Hg“;lgﬁ ﬂ}h P}:{aél ? ﬁsg%rg rf?erﬁtg?{? ge%?rg\?tnegfﬂﬁ 12%%?62 @tgﬁigfge@ﬁ?ﬁe e

leéll%Qirﬁ‘gwlaé: IF(latnlicﬁ\/letl B?%@FFiromﬁmf@thné@pkﬁdeaQ - ghing he storage
were well tolerate sul t
byffeaos eluant ylngudawg aqda{ho‘s@qlwggq%eng Qna}nugg 1180§0m6f8 before and

heoretical I 6 aRgBodind acid
f%ﬁ@?%ﬁFB@%éﬁﬁTﬁggﬁﬁg ﬂﬁﬁgkg%ﬁ§ﬁ$5%?|%hs or ol ecul es
dlgéstfohq)mur lblg)s()hdm@lbbadammet}mﬂ fespestivelyaas, desrtbed imy fxamples 70 and
nol ecul e per one substi

te nmoni u Th
7L KBTigh! oS RSOt T ayreBt g0 SR T ar piua SHESenseble: The
QipoBsHRANIRB stfragd@agiessrhanslstdver 6 months
kgﬁﬁgqgkgﬁrgggo&ngg F% he phyglolgzlcal val ue of
(RidOL0)0. 3 nol / kg (Exanple 74). [0114] In general, the
| i posone conposition of the present invention is quite
stabl e




during storage, e.g., as neasured by the percentage of
entrapped entity rel eased outside of the |iposones or
wa@rioshormet nt ai ned i nside of the |iposonmes aftePCHUS2005/015349
certain tinme period fromtié® initial |oading of the
entity inside the |iposonmes of the present invention.
For exanple, the |iposome conposition of the present
invention is stable at 40C for at gs,
Talded ), Encapsuletinm stabdgoef %%Twrlé&l;ﬁéwe’rﬂcfwg Sgor?g&( Y48 6
ﬁ%%gs after the initial [oading of the entity. In one
mea iment, the |iposonme conposition of the present
invention is stable at 40C for at least 2 years,_ e g

LipoR6Set haEx2Q%foal enCPappednentiatiyn,i sStoelge dised %yiwrgmammg

after the initial loading of the entit [ 0115]
Lot#lvant agé’@[F's“?%Pma 8 Qome ent r appe'd éWFl ty toengz} shﬁted

1 cnbdﬁbuitted i? [h$3h%£8§§?E gngll t@e Ilposom@902iﬁ77
reaches e site of its Tntended action, e.g I'n

ot ent, 2 Lomor . The'l hesones of e present kT

i nvent i onl08howed suﬂéﬂ#@pﬁg stabilit§ against t3e84.69

rel ease (kﬁakage) of _?Etrzfpeg egtlty under9g1Qi436

vi vo con i ons N e bl ood of a mamal

exposure gg ne needed4ﬁg£05996releasegof t he entﬂﬁﬁﬁé&Z

W W N

entity, e.g drug, fromthe |iposomes {halfrelease

vvvvvv CTTUAO

tinme) in the blood of a rat in vivo was nore than 24

hours. In particular, |iposonmes |oaded with vinca

al kL XAMBRILEJS, L@ogomewluonéuhmthﬁ@powqaen stine, and

vi nor el bi ne, showed remarkabl e stabilit agalnst drug
[01%mk agﬁ'pd)sm)mdswdth mtmappwaTEAfP@l sohyiontan &6 sphiiep Weie

hour s, a ntlt ul at ed
prainetissn ol T TheCin Ry T pEIBhDEpoEREARR | B 20,
((ﬁé)iotSPrﬁthlﬁxeaﬁm DEAY kat b@agaﬂéahmmedfﬁy@y beaforeymixtieg with the
f-release tine over 33 hours ,. or the

unt of .
lipencapshy én_sngQgtﬂopytegzéﬂﬁyq{pﬁéO@(}fclgﬁ%gaqt ég%fr{l%{m?,zc@untmg on
RS L IS PPy ARBEoap g0, e The
solidnSyasailtdrEEthas a2 mﬁcrempapsthhrau@dlee(ﬁﬁsb yteal‘qfé‘rer ggng

hours in the blood_ in viv about .70% of th )
pqgitéfsamﬁsmesf\tlawté Af (sl @é* T%Z\ngr@ﬁ “O83ipips HeSopam the drug

10% m% gﬁﬁlere\gg‘r% hixB®af BBmatQmﬁ&ﬁt%Pethﬁtt}?edstmljo%cbﬂ €ICI solution to
n vivo was over hours, and even over 120
adhgave she diing/lipidpmponmtib ﬂaﬂhe dange ol Odérﬁgff@gmmpf liposome

plgqig{)étaptxéx}g%&r{s%ﬁg 16a §Vﬁ§ @Bg ga[{ésgﬁefqri/ﬁtﬂg tr?ncl% oﬁ (}j)%gome

f W BE nV1ds9 e Hrithinfs Wekré Qﬁdbit@d@h ﬂtel”t@ermostatted water
pM%égﬁzﬁ ate g {efn%% hours. Remarkably, the |iposones

baih at FE6PI@sahtsidwegntion fior 360 lelrh guickly cogted dowim ip ee-water bath
vivo drug release rate in_the b %ﬁ% circul ati

(%W@)@@dé@fbgttémt?laperﬁwr%f%é i G RSteReET e {’w ftic encapsulation

ceed Holr ey E as a
feﬂf;Y 8E?9 bp 1(}%}\ #Egrﬁd{e%gsor?zgl O(Q))( frhe pr esée!jﬁ(tﬁ o
Uneﬂcﬁpéulﬁted pbp&ﬂeewdww\empem and deritporamévwmerofiransferred gtltp the
efficiency of the entrap ed t hera eut%c nt W the
storpee butfpr Ugipg ﬂé‘?]@if%‘t‘s“mt una'& P‘i‘f@trtag)gbtp d ?%g‘%f Sﬁ%‘ﬂtw 1of
cc?lﬂt | t the 16&9*39%@;0111 ¥t ﬁx@%@@%@ﬂr@ﬁar@ﬁ&p@% inBrehgdtbyanixing with 1/20
., the anti-neoplastic activity

v@FoﬁzGammh@mmecsmhdmnhkmﬂavemiﬁwantWﬂﬁmSHvﬁb%@dﬁ%a@rﬁ15
equal to, at

h
npp ,-}é{§ uﬁp)@}e@ted[ anl H@t %lcblﬁ % ectr s‘ﬁren;tgtﬁ eo';f él%)e:lﬂi%goémg Hedium

ik Yow fvaluk dhﬁngﬂm 18&&&@#@;91@1@ dfuevaetine REOMAG 20 i NaCl) to
s routine non-Tiposonme fornulation, e.g., wthout

u3|ng the |iposone conposition of t he present
invention, while the toxicity of the |iposomally
encapsul ated entity does not exceed, is at |east
twice, at least three tines, or at |least four tines
Iomer t han that of the ‘sane therapeutlc entlty

- . o o o



exanple, it is generally known that |iposomal
encapsul ati on of anti-cancer canptothecin derivatives
whyooshe77publ i shed net hods of others results i nP€TES2005/015349
increased toxicity (|owernm&ki nrumtol erated dose, |ower
50% |l ethality dose) conpared to unencapsul ated drug.
See U.S. Pat. 6,355,268; U S Pat. 6,465, 008; Col bern,
et gl . glin'cal Cancer. Res. 1998, v. 4, p. 3077-3082;
thf‘éi*@iefv pe gf aborsg e MRIaCl, arplygferaply 0°0 BMaRgG1 asirbove,
s g o P e e s e B Topotecan
lopded pasgsies agratst aggregdtivos pussibly GPReilitaling thvhieotpviakofanembrane-
wat.er - sol ubl-e, cationjc canptothecin pro-drug . .
bofi (ARPISsaT o6 20RO B ha ey e ThaippsOtie ipigtigy. The rest
of thBBocedhtd fOVEIEdlk A JTB$ 1, sRipIN @6, ARLTEfUEDEe 266IMD ¥ ow.
assessed in an in vivo tunor nodel than the drug in
t he absence of a |iposomal fornmulation, e.g., in a
EXAMPLEGI Y Pireparation of ariiBERZ-impumobippsomalfariulstions of
T%i9§§19 therapeutic conpound, e.g., a canptothecin
pPo-d?ug, requires enzymatic activation, e.g., by the
action of endogenous non-specific carboxyl esterase,
[d191] acTopaledag itnenunbBp@oase Bpecifivalnintemali abnpagsodrakls
substantially within the interior space of the ]
OYSIHHEEIES *&ﬁ% He EsbIBay SHAag recentop £Ye§ag kipase gigoprotein were

el . .  PTol. 1o i
e T e
agibpdy fidg@elt, 65 melareddjonatdeqhdgndisplay tiherpfasshigh internalization

.in i on was aver i mes, .0 times ngd even

g R rEe e tare B Rl 90 fevipRater BlGlogy! 7501, .1 145-

1 {amerearsyl b GrotBin Ah & hits &5 Extdact HulMISRME bf HER? receptor with
rol onged drug release fromthe CPT-1 1 |iposones in

ahfinitg ohvalsoud d AP alyk dausiig tapidoneahiza i B0Mevarad ak A0 | nBroghys.

h 0% (.79- 869 f pginal. d i1l
Bl e RobdTd 4 RO HRERILATn, Bldmébod of

UaslrAaniNeg. 62t 0007 lahd 6f Nhseh| @ad 209 Bioalieh. Widphys. Acta, v. 1591,
hal f-rel ease tinmes in excess of 24 hours, typically in
PdQ2dd8, were ggnagllir Hllowisd Hhyiionkde lipeprlwagteongigaiael F5 was first

i i in.yi i ] -
o4 € L ST R MR8 R SR08 BN yn
gioiup OF SE). ThHerE(Basenandt tvheexprgbabin Medli dndnieslai@a tfiowi thy .
ﬁvibserved in the |iposonmes coniaining | ow npl ecul ar

wa
basderiph hisalkiby ddoEiya co e ShapnaseRlY: Faeisine chier fragtions were
ot ) g . ‘
o4 BJeRlop MBA-GkoRAIALTRIA fo RHIeRP pLRBHRIRTRIDRA, b RERLPwih o
thpolesdrring ageritbilibagatd the thiolbgreopref the nposind cpsteios. Theaeduced

esent.i nvention can be provided as phar utica
FoGHpBe R BT i oy S1HHanSS GERBHEE2BRpERne P cBtat RS
FRIEEERErshanY PRARAB aR NEh@p & ddi R6teirfw sk conjugated to a thiol-reactive
pharmmaceutically acceptable carrier. Exanples of

lipidepoly(ctdutene glykyl) dokep NaBH@-maletmalo)aopyonglamado)sal i ne,
i,.Ssotonic, dextras [ oni c sucrose, . Ringer's .

PSR PBR NG Bl P o Ry RS by M bePmine Mt EC-

DBeERGARA VAR SUFPHEI®itRkhQPWvERB] 2,000 (R34 96 209, ®hdhértially produced
For exanple, pH between about 6.0 and about 7.5, nore

by Axprit Boley LipiisabsutAlabama, iUsS Ao pthienpiptefroand; the liskeghydre ingubated

. Of ] or Lipids, d, provi des faqr ...

st R IR B3 o 60 12 BB i b tiker vas

qidnshéddvie | nyidbyoneinet Muripisples @adtivey; efhidabeystadmas&F5Cys is
(HEPES) , nor phol i po- et hyl sul f onate (MES), succinate

cqvaiantlyplachsd éo Eiafeilaid@,gr@tgpp@féhi figkest The rpepliyng FS-PEG-DSPE

\7 ' i i
oGSO B LR L Lk S Ry AR
aqueous solution, 0.4% NaC, 0.3%glycine, and the
i ke. Protein, carbohydrate, or polyneric stabilizers

and tonicity adjusters can be added, e.g., gelatin,
al bum n, dextran, or polyvinylpyrrolidone. The

.. - - Y " o " o M



sterilized by conventional, well known sterilization
techniques, e.g., by filtration. The resulting aqueous

waelatoons nmay be packaged for use or filteredPCtig2005/015349
aseptic conditions and |yoghilized, the |Iyophilized
preparation being conmbined with a sterile aqueous
medi um prior to admnistration. [0118] The

JEUmSCe el | posore corposit. ons £an. ol ag Goni .
ex2isiofi %H}ornﬁg% %JQ%@{) Wh%&%hgﬁﬁ}ééﬁrpiﬂ% i fi &DddehifgaRNBas

such as p ing a ring agents, tonicity
deeghinitsdibygU Egpatt® photdmitrg at 280eqm{ ord thx amphet, of ghsdinker was
acetate, sodiumlactate, sodium.chloride t um .
asERFOIPIRE 2 SEEOP ?FP@ﬁWr‘P_B‘E?g &#&F*Cﬁ,&a‘a{h??%gﬁg??fﬁ%?%@%‘d
quahPOSRITR (SUFBGRBIOTD) Y puRifikd €6 PEQDIPRIddhRQhieWeas stable in
agents which protect Iipids against free-radical and .
watepifdheinoridatictive, dadage stable agriostdraaturationend igss of reactivity for
free-radi Jauenchers, such - phat ocopherol and
m%%?%}L@%VE%%éF?FHHE¥ﬁ%%FPP@S@ﬁ§Tg%ors, such as
ferrioxam ne, are suitable. [0119] The concentrati on
[0992]t heTd pRp&RMME-HER 1 htmph&§REsmAIM@tdcon Tapotehs-fdadéd
pharmaceutical fornul ations can varé midﬁ{y, i.e.,. buffer at
lifosomres eEExapln | st moced oA S RECyDERE dt thegqueous si{pe bulter a
2 AQ%4Q as ' Hpitd (aboR@5 F5 copi
oGRS BRI FugC s ERIERAIESBb, B0ty s FS copis
petliposorhé). AR AIGARE Tasninchbatdiefopad tioult @0 Grodidledfon ice, and
adm ni stration selected, For e ,_the o
cheomeestaphed oma falmpeVillnesRIZEsE st Ses e g s bgeds
A %?s%%}ngftfagm%ig)no_ érﬁ@\téﬁ%ﬁhualmbgla'f“%%njﬁgat@,afrkbﬁiulgfﬁéd protein, and
esirable in patients having ) _ )
ardt theten s £ &araipbonas dog thitedayclmvgdsei weeanesaduringgh¢ incebagion. The

_severe hypertension. Alte ' li po . )
AR R RO GhE CbypDSEh WP EPIR g s HEPES
144 PIVISERBuBE fH T Ut &fiebRd iPWeGORT edltinabl erscoluni, 8&siénfiltered

Inflammation at the site of adm nistration. [0120] The

arahaispansed for istooamsite-6Rar Theceaunt af lipesapedneqraated FS was
adm.ni_st.ered, wi depend .u t [ : h
SPHEVE5a0r & pradey ERE R AR R AR o e
1ifbpaRs il @lagtiReitivg of trat@thastibatdiygdeF dbard ipodawrenetry. Drug
ei ng used, and the judgnent of the . ) .
and lipidcongentahensan e RN RIAm OpTepaTaEdts pEere determined similarly
har maceut i ¢ Lt] N r Whbd arErs-
tsﬂﬁW|%§i§ﬁh?%gﬁggﬁ@g?hgmﬁﬁéﬁgggﬁgﬁ%gﬂﬁ&seffé%tive dose
irfffuhbipRaiks (AxaaipldsHEr ) et summartdetiyn TEige22] The
quantity of |iposone pharnaceutical conposition

necessary to deliy a therapeutically effective dose
Tabi 1o REEIERHEP P PPER HETPHEY PRt BRI TR 1o

Lhods, Cor in th e} ug testimg. See,Lip&ome size,
ngéhgﬁe, D.gﬁég%“an, %&a&%gﬁvéﬁ?, E.K.Roagnsky B
efi@afipedr s) . attimhdieook gfmdmthosznderd Dr ggcapewlaliap meleantSD, nm
LWV 2003. Therapeutically effective dosages for

syhiri ous therapeutic entities are well known to those

of skill in the ar t 1 Rd acqehighing to t he present
invention a therapeutic entity delivered via the

Tehapgaceut hgal | i poggn® comsosistd on gF.4434%pr eset4=38.7
i nvention provides at |east the same, or 2-fold

TEX-Bhd, or YES-fol d Hi’gier B&d%idy tHaI#e act i3 8
ﬁgé_gi ed by, adm ni stgring §@§§iﬁw %@%‘:{H.z%f t heyg 14326

eut i (%ntity im'its T i ne non-T1 posone

formul ation. Typically the dosages for the |iposone
pharmaceuti cal conposition of the present invention
range between about 0.005 and about 500 ng of the
therapeutic entity per kilogram of body wei ght, nost
of ten, between about 0.1 and about 100 ng therapeutic
entity/ kg of body weight. [0122] Typically, the

| i posonme pharmaceuti cal conposition of the present



prepared as a topical or an injectable, either as a

l'iquid solution or suspension. However, solid forns
wa@iosawi7e2 f or sol ution in, or suspension in, |PQUUS2005015349

vehicles prior to injectiornlcan also be prepared. The

conposition can also be fornulated into an

enteric-coated tablet or gel capsule according to

k n0 mqg% I]{}ﬁé& S Bhli [&&&% H)Iirgﬁd IdHl’Q’ﬁBm?ratlo on the

1 on I nventi on can

adm r?ngeé?‘é&ﬂﬁdh“gaw &B@/ \'/\Ibl th i s nedicall y accept abl e

OSSR RGBS Bened 0

N TBASEL bPNs 2, Shddaligal Smdholkglves meshedassing the ethanol injection
|ntranuscular subcut aneous, i ntravenous,

matlmdr @anmphd k), extmdediperuzhdweaiackedelicarpirat fiters with 100 nm
YL At Frbr @85 5 mM MES,
potsr i< S Rirgah wish L PEE S 1P TR DR CIoadRg BBty s 5 ot
50RMI MRABDY, adjuged tdyarionhpHair hn rarfgers.a-he. dﬁieulnpesqmmlze was

I lly d f | at ed
731 ahGinomb QLU Tt SPBOTER oS P BaS TopeEER ok
soﬁm q'; Hl%};l{ﬁt) ?.hthé‘h @s%ﬁﬁ:? iRthe 1oy BTttt fh'é@nﬂdt ﬂﬂj:gOtﬂSEs

nor a convecti onenhanced
phdgiho‘{ﬂpfdyr,atlo bf CEDngimsmol, inzabdting thaumixiteai tage. fosgemin,

qugglgtm?g %H‘ﬁg r rgg}ngn%rrgrﬁggﬁgEli?egﬁrﬁ\{?g%ﬂsgétedpdrué g; %gég&adex G-

7531:0%]- gf% fodwilln 80 RANTRASIHY, @B‘§1ﬂm3\1a@l%ﬂ{b6 digpeaithryand
to tissue surfaces. Sustained rel ease

pmkmm@rmme quehigfasiehy spectophetomapedFrimpiepdhippdi Dof he results
enV|ronne di_at

(1SR A Seb o LB PR FRBR g 1 therpige of o

55@y§nt|on e g., by such neans as depot |nJect|ons or
erodi bl e |nplants EXAMPLES [ 0124] The foll ow ng
exanpl es are intended to ill ustrgie but not t

limt
Tabthe | 3.rifEast pHleading hniferrnth A fhe “eipf Japoigrary %Fﬁ*?sugﬁ“f’ﬂ gjto the
licitly Cbtly. Wiile they are typical of
h?ﬁgggsﬁﬁhfn%ﬂﬁkgﬁg%\Eéed ot her procedures
met hodpbghebuff@pit echni ques %kamapsulatidgrhose skilled in
the art nmay alternatively be-used—EXAMPLE T—
Pr epar &0i on of the sol utions 58fl&@Ubstituted ammoni um
salts. [0125] Tri al kyl anmoni di al kyl ammoni um
sulfatégsolutions usef ul for%ﬁgggﬂng drugs (e.qg.,
doxor upigci n) into |iposonmes vgsg+psepared by dil uting
sulfuric acid with water to a concentration of 0.25 M
and theés titrating the sulfuﬂﬁélé§ﬂd solution with one
of a varety—ef—amnes—The—substitutedanmnes UsSed in
this exanple were triethylam ne, trinethylam ne,

(TPt hgb@@ffé‘ﬁ of@ih%ttbyllpmane(o 05-0disah fanndlghonholipid) en the
the addition of the amnes, the resulting s |Ut|on«%?§ITEA

lcdingtedficitncyawds aisd st@cbm: éfrhlprllmoemﬁsowtfoeréraiw

titu ni I
DBy BETROIELE Rkl ar PURL AL 25 i Behson s
wWaS S drh & ahedRA b 'dttaeldzdaj (B&/ Larpobyvathonstel flere Thaldading was at pH

solutions are shown in the Table 1

bel ow.
6I§r apeilpowqﬁlzevws BubEdpdi Ky rfRBh? ﬁ%rﬁa‘l“ﬁl}a&e]”) showed that
trial qﬁé = Ul £3s8, 5Ol hd @Héle%ﬁ% o%ﬂgg/ﬁ;hﬁtréfuos studied.
t ylmwmnuﬂns fate
Di wethylethanolannonlun1su|fate 509 5.72
Di et hyl ammoni um sul fate 519 5. 85 Tri nmet hyl anmoni um
sul fate 497 5.81 Triethylammoni um sul fate 559 5. 33




EXAMPLE 2. Preparation of |iposonmes with entrapped

di al kyl ammoni um and tri al kyl ammoni um salts, and
wo o@ditemy1nf a substance into these |iposones. POWRSI005/015349

Di st ear oyl phosphat i dyl chol i7ae (DSPC), chol esterol

(Choi ), and N-(methoxypoly( ethylene

gl ycol ) - oxycar bonyl ) - di st ear oyl phosphati dyl et hanol am n
Tasle(ﬁ.E@ff,%%%hﬁ%lgna&% §f BEeRAbY(1agdheftierac @by Taiokecsh o the

nol. wei ght 2,7000) were co-dissolved in chloroformin
lipasomdsaontaating®TBA-31.2: 0. 015, and t he chl or of or m was

\ a s \/ eyvapo t | 11 11 IT] ! 4-
i pi of WPPICHIRAR } 8" a' sol ut i/{bﬁncép&cl)%gdngﬂjean SE)
ege (L@ KT - or duid @il (aABMBAGHE) sul fates listed in
Exqgagrlrjrtalge 1 at 60 Dgl%or 30( m_n Thge‘)JJ_pi_d_suspensi on

was gxpruded under pregsweeitihrough two stacke®.2+6.6

pol ycarbonat e track-etched nenbrane filters w é%é}(}e

por 24fze of 0.1 mm (CoRRHAGONUC] epore). The | e

Si z term ned by quasd ic light scatteripga7.g

nmet ﬁ%ggwas appr oxi mat :%%3@%?3%120 ran. Unencapsul at ed

tri ghdyl anmoni um or dizRRkdHI&MNONI um sal ts wer e8%.&hbVed
fromthe external mediumof the |iposones by gg% L9
fi18Pabi on using a cr oXd-FPhed dextran gel (SEphaddx

G7 r sham Phar mac{ hgtsechnol ogy) col umgghug ed

W t%Z}?—IéEESbuffer ed saljlgﬁé%@ pH 7.2-7.4, and the

[ 1 posonmes were collected in a void-volune fraction of

the col umm. Doxor ubicin hydrochl orjde USP.(I yophilize
powdeXAMPLE 24 dppetesan lppsqme Tt§86'rty f"aé’?(%é t%‘égrefe‘bcéar({q

of d@avmabi cin) was added to the |iposones at a

concentration of 150 drug/ nmol of |iposonme. .
[0pHBIs p Hlaiippssinat:s (TPﬁBCr‘ﬁbaqE‘rE@-WgEEi W@h’éé@té’dﬁ%@@é) Wéhyegfrapped 0.5

in, il ed j '
NEEP R P ansaRly GRrhBOEL s Spr RRre PO s RRa bt hple 15
L8 bdigesavidembaernf 86 45+ eol3unm wetaytreduasid tbly extrusion ten times through
HEPES- b_uffer ed saline, pH 7. 4f TheF pr esetncte of tflrﬁeosome lipid
tviostekadil 09 Am(Romariae PelyFy BN e Tp SUAFUAIR Yfthe P
HRUTLLTEN 18 ARl Sy asionas, o atiigol orsrc.
ThpResaves lveke aapla oyl 68 °Cdor ghospral drpg/ghespdiolipid ratio of 150

doxor ubi ci n_according.to EX I 7 nd..7
megpeet: rﬂlﬂ% ‘EJ‘FP’P;\‘fyr‘?It O‘f%é'% oy "ngé; S %Eelc(f%@% } .Op‘%lﬁ%fm/” mol
ol ug d agdi ng efficiencies are shown in Table
p‘i‘gﬁtﬁ‘gﬁ#‘e@ﬁ Loadioﬁg of doxorubicin in |iposonmes wth
entrapped solutions of dialkyl- and tri al kyl,arrrmni.ureq1

(546} s. Theppesodes gsfemmlswﬂmd it 50 Gt hugnanguasy fgnultiv
oA TR AL B AP0 St 90) e

da'ﬁdrf&{r']shw IR dABysHE Eqisd vakihe b4 HERES3bufBded salBie 720 mM

Tri et hyl ammoni um sul fate 163.81 16.41 1Q9.2 1.6,.
HBPESH Y B anmdb ANl 8 éf.%tcgntfggr}gl%mOiog;pgwlq@?sgqlandf}xgrged into the

D et hyl et 0 . ul &pakh3d From the
lol“ie.ré%g)?%vl\(?ﬁ%q@? h%wgg‘%gﬂ’ @h Tf)h? t\ﬁl%ggg ﬁlé) \ggﬁtsa;l) ni ng
rak8RoRUs ) daybonatd méablayt with@fchm pore size, to afford free passage of

het er ocycl i c- substi t ut ed ammﬂgglm sul fat_ﬁ?é alts ande e mixed
plasmdiprrjcios aprbsBlliBIoiSCHIes RENA ISP SPIBES ot "PPETE Y] e
W eca?clt!lpa?jéd zfrH&ﬁl‘{JsEX@{f ?l?ﬁx‘r’lé"&ﬂdslll‘]!ﬂﬁ@g—%uﬁf@ﬂeﬂ sSiltbiaomsy v e

prepared as 1 n nple 1 using commercially avail abl e
cahdeyitratsorbsita. 5 oihé gphodppdhipidyrad kY vokWbodtplasotae d hgrslgvice was

het erocyclic am nes. Li onmes were for.ne i n
"E')k‘ﬁﬁtﬁﬂ é?/ %Z“Ce?’tfg%te C?Wg?ts :?)g&e SSSETHT VRS SP{TB‘? 81%%5”i‘ .mAfter 8 hours of
inﬁ%ﬁﬁﬁ@&i, 9{8: SheRts ke RSRL rdsbRbR Sy Eigandb s S fieshl 50% plasma. At the
e

ano approximately 100 mi of ethanol for every 50
mmol of phospholipid) and m xed with the substituted
amoni um




salt solution at 60-650C so that the resulting lipid

di spersi on contai ned about 10 vol. % of ethanol. [0128]
w®eoosnebiizi n | oadi ng was acconpl i shed by addi nBCT/US2005/015349

doxorubicin solution (2 ng/d in HEPES-buffered saline

pH 6.5) to the |liposones at a ratio of 155 ng

drug/ mol |iposone phospholipid (PL) and heating at 58

OC for 45 mn in a hot water bath. The resulting
givleh piosoprests (e beloep abatlediduotrmvemyithdsvaygpm the wells, and

unencapsul at ed doxorubi ci.n. a alyz I, n
ChAOFEE G GRNE @ M ESET B E2-2- T So s Doyt S EpB uen
HEPESIBRH &S e BsalRBkS scharabORE I PO TR blisima iphdteink bpbiendsig.

with entrapped sterically hindered substituted alkyl,.
Thelilipbsorhes, were ielldeted-in dredvché veluggyfeactiensantRpeiGsaR §/26 filantified by

sol utions. Anmine u to pr [ [ Tiati fth
MRy FigE ST Baas i MaRsfol S mbA solubilization o the
pl ¥R shk Pl R RO SPhak e iwhtdahelrey N BCTrandehd\pidwasquagified by
149.4 7.9 96.4. 4.9 Tri ethyl am ne 5%9 &49. 6 9 ..
sciogllgionscaantingek Nl-6F Hatayragh recastsstedyaThe egghirgeto-lipd
ity QYT Tt weP LGP pdge o siip it VeyByuich 8 obtain the % of
Tdph ie&ﬂﬂﬂﬁp&h&iﬂeﬁ&nE@ﬁﬁlh@ﬂ.a@ cadh. tﬁné_ﬁ(ﬁnQIAﬂeﬂB hours of incubation, the
ri s(hydroxymnet hyl )-m nomet hane, 42 79..9. 15,3.11
amoun5ofdrpg p%mlammzhedweﬁorswais@%% (G igggnitat dpigs (rabie 15).
4-Methylno f holine 465 152.4 9.8 98.3 6.2
PRSI E3selotBropotetsh BorhQRe Bposdnzes loaded by TEA-Pn gradient in
Taﬁfﬁﬁ??’é’%@leﬁ%i 1 Fopaictn Rodlis ipgdins loaded by
500% Hﬁhhxyb]ablp&aaﬂ%e 378 158.0 6.5 101.9 4.3 EXAWPLE 4

. Pr ew@m@%mﬁﬂﬁm&hesphﬁ—e——
(TEA-Pn) dBrubaliohtimech®ny Li ne4r 8o 12 encapsulated

pol y( phosphate) ttaving 13-18 pnospnate9 Ujlllst4$ per

nol ecul e (Phospha]te gl ass; CALGON(r), gbt ai ned from

Si gma Chem cal Cogrpany) was di ssol ved 7grgamcg er to a

concentration of about 1.3 M phosphate. The sol ution

was passed through a col um packed wi tR-%30 nL of

sul f onat ed pol yséér ene- di vi nyl benzenesg%% mer cation

exchange resin bédds (Dowex 50Wk8- 200, Dow Chemi cal

Co.) inthe hydrogen form The colum was

pre-equilibrated with aqueous 3 - 3.6 MHC to brin

t he EXaiMPLEt23. RpHotsermnlipesomesavith oifsmerpdal E\-Pn gradient at

dei onirded dvdipid cathmuin ebo gHig Fitentiemand cigeulatign longevity in

sodi mieepol yphosphat e sol uti on was applied on the

colum and eluted with deionized H O The col um o
[(ﬂEm]e nt lTbs\@spdgeﬁi;celg gbmt:mbngmamsm at:i:inrfI.Ql)i rdglaemtior containing
The columm outfl ow corresponding tq t uctivity ..
CPa4RTRas0 o G ireel REPH) RERRTEHEREl ek Togggedt sofution (0.5

NorPA D0 pn B2 oS Qb Sﬂ‘l MaRoBRS V&8 rdfafed 83h BN ahpRAGI UiMg
by p R%I y u

otentiorretr ing a sodiumsensitive gl ass
ethetdn Bogmendirdugh tywh sepieait W0owm perstsizggiotsadenpisdt genilhe

hosphat i | Th | ut i '
O E SO o b St DOPHLSs $he Hieoftss e M HYG® og et
pRkirsal Fﬁ%@fﬁgﬁtlﬁixg@%ﬁ%é ﬁ({de@ﬁ‘s_ Qbcl0s0bRidM of TP o REALI0GR/m) at
y

typica as a TEA concentration of 0.52-0.55 M pH
dofg/[BoSpielipid mtics inghotaake t30-H0 usbuadofotawed ky lm%n&the

rq?;%?é%%qlc f%I 4§J pn?rgtprlaacﬁ)rpgegn e lfgrp l@%%ha%}derel%gl/}ﬂ%f fuflé)r{'{:]apsulated
drug by Sephadex G-75 chromatography. Twelve-week old female FvB mice were

injected with the liposomes via the tail vein at a dose of 5 mg Topotecan per kg body

weight (approx. 0.2 mg Topotecan/animal) in triplicate. At indicated times, typically 8



preparations. [0130] Liposones (120 nmin size) with
entrapped fluorescent nmarker 8- hydroxypyrene

wa eoosnbfrenat e were prepared according to Kir porCTPSHD5/015349
al ., Biochem s y 36:66-75, 74997, and mi xed with the
sol ution of sodi um pol yphosphate. The m xture was
| oaded on size exclusion colums containing

rosss; )i nked dextran beads (Sep hadﬁé(} 75% 6%

e A, e e SRR Dbt At he

b16&epdh§n@§we&%s£§g&d fetlthe Mg%d\ﬂﬁnﬁmmnem [RGh Exa@BR 8. The
el ut with MES-Dextrose buffer Hb5.5 The

regiflfs| aje mww@b&kﬁayﬁ@r 26 howhoéq@haéé%fmﬁ témmuaﬁudm\gg lone

y Bartl e ( and for
reﬁ“@gggﬁréapéo nf?nt}P%'%Fr %aéiét &g}el ggr?et /O 8gpht°1’8‘d%a“’5““ed
mgsxlxgeszldh!gmfeﬁgmaphy carries, Sepharose CL-6B provided

conpl ete separation of the pol yphosphate fromthe
Iipo ones at the sanpl e/ colum bed volune ratig of 13.

L Vo dR @ FAeTHRg ag%rcwwl%twrblpngwétq{m{ﬁ%m\%Famtecan
"@é?@gﬁﬁ‘%at Eihe S8 I ppashhpnbd [ dreRA WD BHE TR

Esabtulakd sucr odepid edfmmatng\m ciroulafibric % al Topuyetaoxsthaining encapsulated,
r s, have forned sulfuric acid esters. Sucrose
d‘%&tg’gg hf’gf”é %te‘éa‘éﬁeum salt was purchaddpipkigad
ra{l{gr,gg;ngnaesear ch Chem cals, Toronto, Canada, p/n
S699020. Six grans of sodium sucrose octasul fate was

di ssol ved in Y6153 holwrsof ddieod#t bedrswat sftet hgirve a After 24 hours

I%Yrb#ﬁ@s‘? The %IIQ-‘QIOOH was 18Fedtled by idh7€kthange a6.72+2.5
Ie4 olutio Croseo uric acj
?iﬁé;g as an iexchangegg'iéi%grm effﬁugﬂ?tu é/vas the&"gﬁ'5

301! Hzatfd Wi th 3&&1&3 striethgloamiing to pH®H4.2 25.6+4.4
éneutral i zation point), and the pH and osnolality of

34%E-39dt uti on Webe2det er mi ﬁé@i"f?ﬁe result-phgOsol uti oh2-3+9.8

0.643 M pH 5.7, and the osnol aI|ty of 530 mml/kg

The resi uaI s0dj s t abl
po e m{'&go rgfeqlign s R 1k e;ﬁzsﬁgopoteca"
| oad B"S\Rn“ieﬁ '@51"’1‘ rfp ﬁ'@"‘é%‘é?‘lat

ammﬂi' lagymapium salfs, atl on and in vit ro dr ug reI ease

resence of bl ood %I asma. [0132]

lﬂé%lnpl Ehe Yppspree corppased € DSBYy %Jrﬂ%%%egﬁla@@d Petbere (3:1:0.1 by
h I I

S0 g B 0 e POSRI O F Lo

Esanysit il 8 ibxedanthanhaertsaion ssplintludets1 0 Pseaeh dtreugml staeked 200-

wer e hose because of  thei rada it
NRPOHU lé"'r&oll E%%gf%hérséacﬁ%@bjﬁggﬁ RfFGH tﬁrs %“dtaf}bepassages
th?(ﬁ)%h% sté’&e@ Bo< %%ﬁﬁor& @ilt@ntsh%e ﬁ%fc%ﬁm%% 'c&nt%'eé( EFPerﬂoHo@Hl'g%Bﬁ
yacryl ate, dextran sulfa and the like).

sothlltemm scosity of solutions of |ow nolecul ar wei ght
pol yphosphat es vvas | ower than that of other polyners,

TR £ o0 PR REORBP S S i B SORES AP PPkt ShTp sodium
de&@lah sﬁlﬁté(MQﬁSSOO@) poRHhN RPh BRHES @H@b&we“@@xﬂt&’@nmomum salt
Na] n-Na, n-13-18, purchased from Sigma (Product

bbahssqmexchmmh%ﬂdere@nad@r tophaiof Examplerhdaesolutign 96dextran

AP S LRI MF ot AR BB B Sotion

ha3wi h.as esknfol vy SO&mﬂnc(lRI’goduct No. T-5883) :
Tet rasodi um pyrophosphat e decahydr at e, Na4P207 | OH20,



pur chased from Si gnma (Product No. P-9146). 4. lon
exchange resins Dowex 50Wk4 (4% cross-1inked
w@iosneEted pol ystyrene resin, 100-200 nesh) peeTOs®es015349
from Sigma (Product No. 50X8-200) or Dowex HCR-W2 (8%
cross-1linked sul fonated pol ystyrene resin 50-100 nesh)
purchased from Si gna (Product No. 1-8880) were used
[ozb@t erg ?Wbﬂiumﬂ%rds@ﬁ&tﬁﬁﬂﬁ&f(@x -pash eds b;epdedannmrlt@n
ollow ng order: three tinmes wt i‘% 6.27,
Examﬂeﬁ bat\mmveonmmIhdeXl@W%Swe(é%é‘éré‘“% AR PHy

(ﬁlumi% thrletlmes with water, tw ce V\/lthINNaC]—I
osMARIHY ?l‘ﬂggo %h water, three times with IN HQ, and
three tines with water. After the decantation, the

[020€F1 NS.AWRI €ridtliylihmbaium SLﬁ:rosErocwemlfQN: (%@S’(}M)prepared as in
aqueous sol ution 400% from Al ghz gim cal .

Exgipploduche s@utiopshasphl é)osmﬂ@‘tﬁ BHPY'A% on vvas
established by acid titration to be around 5.9 N. 6.

“’%H et '?X AL 'ﬂ%(ﬁga’%i)ed 199 %e IRIs6mME BB afjicons Emahm of 10 mM

04884). The concentration by aci 62°C
Mﬁs-Nraam gfﬂL dmswﬁ: 9H76 3, by infubnBug thedtresoreswpl .ther%@ at 61-

anci %V&ug}{pﬁo@}éﬁfg@ég@? af;?m&:? %‘?m%{"o?%l%i 30 w n@ﬁ@@@& 6 mcubatmg

qual i

on%&lf%ﬁ ﬁ‘ﬁh’ eﬂn‘éshp%%rﬂédi was pafifiey frophaspbaiselated drug by
rpnosp

ate, and pol yphosphate salts were pre
chﬂoﬂfﬁt@t@‘r@ﬂgﬁ%ﬁfhﬁdﬂxﬁ -2Sptluent m%u@fusgd&%ﬁ]‘%‘é%?p E‘g{‘ﬁ’g/&%m pH
é\é_?(él n 25 nmL of water), pyrophosphate (4g in 27 nL of
6. , or polyphosphate (6.7g in 30 nL of water) were
Ioaded on the colum containing 100 nL (bed vol une) of
(0303 | Wevaxehangeeassld fandpswess Wsbabovee Wﬁn@mfzzﬂtqsirma the tail
was eluted wwth water, and fractions vvere
veifh ‘eltlﬁ theeee lipersmah dopaigcaadprarlatpgs (ab&lf m|§ qu %%gan per kg
0 PRh ) &f triphieateolfed 8fhoastdrar hours
bo—é h(f\?ar?é’?? fgzqﬁgvﬁghgt@éd aci g§1\)\eredm?l uted with 20 m_I
po\éﬁhﬁefctléhﬂdletblctdda\vﬂbdmetthd ondL o0 yeNATH anotecar arh BPsE Mgt ipid as
of pH 4.5-5.0 (Fisher analytical solution) to
indee@pli He normality. The pooled fractions after ion
exchange were titrated with trinmethylam ne (to obtain
[0&64]mt"ﬂ§’el @mrh'réjﬂ?e%t&ﬁh TtaBlepi teldhw SWhile Afl tleee liposome

trtration, the solutions were diluted, 'if necessary
fotmulaboss femrirsad veoirGA ipaIaCBEI 0N fRRSRY e R Rt 23-

Q unexpecte c
2% PRy AR APt ag R0 DV RRETBRCHTRARE, prespeedty

uting
drﬁ%$§emonQB TENS OISt Iksedley did. i AVBOSUIfoseines wes detiar thangpA-DS

water, and titrating the dilufed sol uti
lipasereh bt et REREHS (Frauar ety O and
stgt?s:rilicélo%%mgﬂqncg @'t;]m%h@gl ﬁ%@lfﬁﬂ}l&é’ﬁl%%@orﬁﬂeﬂée Jepdt by 2-tailed non-

usted to 100 nmL with
pAEddES tuddn®d. Bkt P00 haykl @ﬁﬂl@ﬁ%ﬁnr@ﬂp’eﬁa\teéy gofl by Nanngdd-test the

d by dissol 572 g of cit
drfbrmhp n pa; gsraasénﬁl(g%rsl’g Widn Y noggogq]la ?ﬁ%dgtgeﬁcl)rr\%x "F%Q %fontamxéxé
TPP‘?tﬁ@P tog%%sa\g?s tgelt [ akh ﬂgAtSf(?S §9rkth'1tn§rf§‘1“ WokdtarfigeRutes.

e poi nt equi val'ence. The vol une
was adjusted to 25 nmL with water. [0138] The sol utions

were filtered through a 0.2-nmm cel |l ul ose acetate
filter using positive pressure. Gsnolality and pH of
the sol utions was nmeasured using a vapor pressure
osnmoneter and gl ass-cal onel el ectrode pH neter,
respectively. The normality



of the anion in the phosphate sol utions was determ ned
by bl ue phosphonol ybdat e spectrophotonetric assay (see
wEx@spbdBE170) after acid hydrolysis (5 min. 100POZUSBDE/015349
H2SO ). Anion normality to@k into account only the
acidic functional groups that are substantially
ionized at pH 5.5. Cation norrmlity was determ ned on
of the added trial kyl ammoni um

Tta'ﬁ‘?égn@' ‘7‘%%5 IRl mmdiasulatpn BHF R G Ap Sn%reégn ?‘WS

pﬂebaﬂéabﬂsﬁg%pf’sme%mu% S&IhG 5ok edd @mmm&mdéﬁkz{n sulfate (A-
sol utions for T-1 1 loading into’l'i posones. Sal

D&at i on norrrallty ani on norrrallty pH Osm)l allty

p&/ro 'ﬁ’ospﬁatei 0. r?ﬂa“t}“%ﬁ 5. OPgﬁgjﬂn remaining
TMA tri bmé@fmat e Offigncy, 6851@;1411695Cmtlm%yphosphaﬂ)@ulated % of initial
0.49 0. 5ufob 336JEA sul fate 0.54ifhcBOd&e 35 7190d

[0139] Chol esterol and DSPC were plggefhased—ugmﬂé,vanti
Pol ar Lipids, Al abaster, A abama, USK® PEGBSPE (BES — Afer24

rml wei ght 2 000) was from Shear wabtver Pohgursers hours hours

45 gl:% BAae 0 ¥ 9*:%2Zm)é7ilr2a 7:t15 Bl5s 187415
A0S oxi Bript2el 43 3: 2:100.83) wep®7:dB.8SoKVRA 2 n2EHl20r of M8 31.3+3.2
ré,Els@Eerb4oC§@t4ﬁa g@de,, stabd l.hzed whih anyl @ne) #0.8Q 33116,

ng/m of DSPC__The solution was dispensed into Pyrex
tubes at 30 nmg of DSPC (0.5 nL) per tube and sl ovvly
evaporated at reduced pressure using rotary evaporator

at 6GXPMPTHe24.| Prug 41d lipidywagna phacmacukéneticaofi lipp(obdd

m cr diepoecauinyratoi | punp) for 30-60 m nutes at room
tenperature. [0140] Dry lipid filnms were hydrated by

[@@m | e Tabak¢utgidniohgewitalaod Fopojuemus]cas ﬂarzﬁﬂétehtsixms agkssed in

C.for 2 The ids fornmed_a mlky
r% ﬁ@P%“?SﬁQ%FE(‘gIP%F%t%fPV%%185%%)“0 lappato 321084 5) Were prepared
b§ eﬁﬁﬁ&%&nlgy@(%m%%wcﬁﬂantdqo&deu %m@@&ﬁ u&hgermnﬁn loPhdient

he mxture of dry ice and isopropan
onT hat$syosandtati fam @Aﬁ@ﬁ)m@nt laatlhscabecBm K3 afrgple 88 and loaded

SRS oo e ) e B B 5 20

qRaltieaid0 ﬂr’éﬂ%oﬁ@ﬁ@ [1§ﬂ%ofnta|1r§e@r[§HF Npp aap & maRDSPC.
pore size usi ng a manual |l y operated

Femalegporsae |Dag/1@xrtarsd§e8r weedwdt hodporeightlabputd)P dievtheddaelling
c?ngl;a?%/erlo%% ‘c"a LetTrQeweeré( ! rélcctiee 1 A - g%}?enc?a%het%gyvétﬁqﬁ%Tﬂpoéscapglposomes

rve mnu

aff thi dogd df@—%mgfﬁgm bo&ﬁ e/el ghp O thee as Slagtasdatigdsalinem
t he (gradl ent-formng salt solution into the |oading

sehetekiimpEapte 4 haws Pesionigrlionthgaleed saerlagd.2-6. 3917%) weie drawn

Bl A B EL BB L 0 A A g
sadile-vaithr @OsRh BRI B hloahcedis preael sopatatetbby ¢dnprifagarivs, appbar
in the void Vi)l ure fraction (apC{l)rom mat ejé%IQBO% of the

SYSTHAR L& Svdf Wierey aSpOIAZ P agspyedy tof lipid iy bt-E&lradioactivity
f
SR GEiE L PR i GISATY 1008 (330 76, e

aBa POkl tHEkretcorraatke fax pﬁatsmldllslubm,tqamulated from the weight of obtained
blood sample and assuming a hematocryt of 40%. The total blood dose of the drug and
lipid was estimated from the blood volume calculated as 6.5% of the body weight. The
percent of Topotecan retained in the liposomes was calculated by comparing the
drug/lipid ratio at a given time point to the drug/lipid ratio of the injected liposomes.

Table 18 below summarizes blood half-lives of the lipid, the drug, and the half-lives for



of 16.5 ng/nL CPT-1 1 base. This solution was nm xed
with the |iposones in MESDextrose buffer to achieve

wao b@sner7id of 150 ng CPT-1 1 per 1 nmol of | i ppGDO#2005/015349
phosphol i pi ds. The m xture7has i ncubated at 55 0C in a
wat er bath, w th occasional gentle shaking
(approximately every five mnutes) for 30 m nutes,

nﬂg}@ﬁa&u helebiy aShibk! 5dp érﬂed &ﬁhmb@gon(e@ PhadBhcokTitegic (PK) curves
i posones were sep arate from the unencapsul at ed gll gPK

ar ewoqelomﬁlmx &‘gl(laguh}/armir&%ébhg[bg;d rgiq)s, In UMy, the

se a The 7l .
L e C S
theld 90- 80Wnh e RO Imaw aﬁiﬁoxﬂebﬁPEGylatéduajimg).hmol.%), the

extraction assay anple 70), [0143] [

sy é@ﬁgr §80f the lipid
hppmr@@wemﬁ'@tﬂdmﬁh@wégﬁ@ﬂcwtpnllo{lgfa‘(% GPIPTPY yeygf the lip
COl%’lgglil i (\?vsere]eﬂ_l%“atheo Iangg ((? l’]lu 'P@Ho&’xjs)asﬁ'i@ sWRR sBllelbdb Sk "Bspotecan (half-

rozen man donor Pplasma was thawed as 37
tin22. ¢ Beirs) Wagadedtd Mth':'tﬁ)@pcﬁsomeimoadﬁdl usieg theaHgA -SOS method.
flltered through a 0.45-nm cel I ul ose acetate syringe

Ta@@r ]t@e fggr@\meip& g%]? B%ﬂ@ azg gggglrdta %Hiv%tlgtxrlng ?%e&?'ugf’ Tea%e %rom the
prau%nqeg&fgglﬁ%s&ggg ul gse acet at e (SFCA) sterile

ter 5-nmL of the |iposones were m xed

Enwapbdi @1, 5 rriTopdtecpl loasim Ippsaipeer i |1@eoted5-tiy al eopol yypefdmue  No-of
anﬁ&ﬂ&ﬂﬁa%rf tn@%ol seal eghe, and i nesehat ewbiOn d@ug; oc kelﬂage animals

platformat 37 C for 24 s. Bl.ank sanpl ont ed .
0.5 mL of ShEPhPRd\ES. (%Q?F@se e eaﬁc‘ e %u%osg?}ﬁég per grotp

TERG, J INPOSOMESHWeIee; | Solcakegh oy gel - chnsmat ograaphy % a 3
beaded cross-I|inked 2% e geJ (Sepharo CL- 2

TERERGREi a; 165" %gd ?gﬁé%)?um ng 1453EE I\é\% 29897

THAERESS).0Maly pH479211b91ffen08(84iBS45) SThe 1!PBosomiss > 2

aNnnoae

appeared—at—thevoidvotunme fraction, while plasm

proteins and rel eased drug (if any) were retarded by

t he grhAMFOE 250 rsereatiligcidaons lasbnge desiayethrage ofCPgparecan

Rbrsphol i pids, and the drug/phospholipids ratio

(output ratio) was determ ned. Readi ngs of the blank
[0§@€'ip| epnd Qalnﬂﬁé'g%f QQ\LG\‘QI PA&HE/pS UbiniAgied pheparadtfbethe above-

readi ngs of the |iposone-containing sanpl es. Percent
d&sﬁnbdulestldhcﬁg wreeermnqd AP fmevarlpb%%@ﬁ%@ agpese theyshage Stabil ity of

tha Ieagamglﬁlﬁog ]Arl(\)%f) egangeie;gram%p (%% kg%é/ frgf/‘nlr}ge ﬂg&é&ﬂes. The liposome

salnflf1 6404 ér Plashed a{rb@g}psdpaaddxocwrsmnanmso eluwdtmmplz@sﬂsampﬁs 135
The | oading and rel ease data are supmari z

mb] RablLer5o. 5L@a[§l|“ﬁtje oftrabipgsomal dryg, gnd pRA¥EsRARr ‘?ﬁ“@ ﬁomem by
k Tt ab enfaelits (Table

SW?& (%%n%r %ﬁﬁﬂpﬁgd% é§ﬁikﬁﬂgggﬁ&Qn§g%%9mgn%rapped (
19ahdicaelgabd %ﬂerﬁi@ﬁ@lf FoparecHnahitionlipaspmep Hagmepstafager

i ncubation with plasnma drug/lipid encapsul ation
drug/lipid drug remaining ratio efficiency (% ratio
encapsul ated (% TMA sulfate 127.2 5.6 84.8 3.8

132.1 6.9 103.8 10.0 TMA pyrophosphate 136.2 9.0
90.8 6.0 132.3 5.0 97.1 10.1 TMA triphosphate 132.9
88.6 129.2 97.3 TMA-Pn 134.4 9.3 89.6 6.2 135.0 7.4
100.4 12.4 TEA sulfate 131.1 6.5 87.4 4.4 125.2

5.0 95.5 8.6 EXAMPLE 8. In vivo stability of the

| i posonmes | oaded with CPT-11 using pyrophosphate,

tri phosphate, polyphosphate, citrate, and sulfate

trial kyl am”moni um salts. [0144] \Wile canptothecin

I i posones may show acceptabl e drug | eakage in bl ood



plasma in vitro, the drug may | eak nore quickly in the
bl ood circulation in vivo. Therefore, a panel of CPT-1
wadosposare fornul ati ons was screened for drugPCT/US2005/015349
stability in the blood cir@8lation in vivo using a
single time point assay in mce. [0145] The |iposones
mere prepared and | oaded with CPT-1 1 as described in
le 6, with the follow ng nodifications. |Instead

Tfaarle iilye PRED R prr@t@mpsﬁéa@t\ﬁmnebp%mﬁ%?@g fwegsed

©93d. "8to®MdeOT Drug load
uan | icatlon (0] t |posorfe Ipl h%ﬂ?r?x Igl’? %1 rug foa after

sdl ood/ ti ssue sanpl emea@:-SIpnexchapgeadhenaladi tmet i ve storage as % of
| abel , [3H]-Chol esteryl hexadecyl ([3
(Anersham USA) was added to th@“&ﬂ@ﬂﬂ%ﬁ F%@PH?loﬁm“d

Tgﬁd@bﬁ3b¢gh§i62The §?3¥g¥golutlgﬁggﬁgﬁ%lgrgbénsed i n0d-6%5-3

TE’MWGBQ‘@@?}@% 212 myoph+ BSPC t ubgy oAb | i pi def il ms 94 66.2
were for by rotary evaporation/vacuum drying. Lipid

TEAHRs0.000 B 1ty @2at ed 10h7@19.InL o201 Welgf adi enb- f or mi g 3.9£9-4

TR SRR s DT ee WERE Fapped 112.929.3
TRROSOHBLIR3ICOPHS. A NYoSalIx4 Was gedpersfed by?2 97 849 4

radioactivity scintillation counting The preparations-

wi t hout entrapped phosphat e- contalnlng salts were al so
assayed for phospholipids w thout extraction as
des cEXBMPLE B dnpite mgakentilipesethaigndiipinginoliposomal Topotecan
r adi badtER2-byerskpredsingsandéorctilons of the |i posone-drug
m xtures prepared for the | oading were saved and
[(Hsspy eﬁfhige&mlnyfaﬂdmiehehqaa:@ahqa@r Ttg)oteaamdnadﬁd e Haikded
CPT-1.1 to the |liposo lipi |or to n "1 nput
P RPSOUE! RIFRATSY BHCAERE o B iR HOOIes BfF fcally
i HERO -4 POSPLEing ic2ifs iflicell Chipktt] DI NBFRnERTBEITh &G Yrepared
1 guasi - +as§§% cht §catt§r|ng Cé%ﬁ Ss?%ﬁ Gaussfa)r?rep '
amrbkbedied Witie Tpp«ztp@ntuse@ TﬁA-tPheB@hd)d pﬁ)@mmge 4P HER-2 overexpressing

ed Ln Table Characteri
G BRSO N S L T EC) 2584 B pocaiidyEroy §
m\éﬂl\ﬁ% ,ﬁmuk e fsg;%rexﬁéﬂté@@nﬁdo%aﬁ&ax aah@mﬂn 50 ug/mL
rug/ ipid ratio drug/lipid ratio |oading |iposone

stsepﬁ@nycbefsuilffée hih 50 Hgnhlﬁétneqllllln(ﬁléhongﬂ@ﬁ Erovth mgdu(l% in T-75 flasks

ot 50195 G0 s g S8 g PR egogby Py iediy inoculaced
1&9 Q4-Qve11?beﬁ cllgare%)latgsgat‘l 5060 RYIPRAPEPNEIE. dBthe Bomple growth

.3 952 6.0 121.1 19.9 TMA tri phosphate
rrzeesme ans auow%tomcctsm@te%emgfe Bherpediym wgs rgplyggd with 0.5 mL of

ho 170.5,..8. 016
oGPPI P i e ng TiRiedhngSrfuigRys o ety |
cdifeeRir bR theSakgneko phd hRnEHoepKdpid. mrqﬁxcét@%*&ﬂlls @&re used for
Ri ver) received tail vein injections of thes

epahrosditian. Ctrol wells Wfﬁﬂlné'ﬂbaé‘?‘ﬁsmé'ﬁe ARenGsdres andfprifpogeynes (to
ﬁtg{nzba@%rgm-d re]a&{n %}gpﬂl& LRs \&E‘f@fﬁkumw \§1th dlow
he mce re a t ze and exsangul nat e
agibitiou@h3 708 5%0€ak forpiud hdbwrs eTheThedibheodhspasted oinkieled exdlls were
I nto heparinized syring 0.n of

Tt meUSBh 4Rl PeFigNs PEraedlanfy bakgas g FoRgegontaining Ca and
@&t]@' 'ﬁnfp&llg w%re;'%ql%hiéa%y%%@@f G0 fo8F8fon X-100 in water, and

physi ol ogi cal I ne sol ution (PBS) containing 0.04%
tHeERFounGb bdrog BRINE, cek dysates wak deterritimed bu lesronestey (Bahmhled 1). The

to determ ne i.ght.s of the Ie bl oqd cell s
sigiasd cuya s QARG HterfF‘F%Fg%‘? 1'?90 s o Tt 1§ second
omep BbERom toSHARHD ﬁir@@ltf%u%m i 41 'h@leP BSpdohttn@dtion) after

| asma, were saved for drug and |iposone |ipid assays.

CPT 11



was quantified by fiuoronetric assay (Exanmple 71).
Li posone |ipid was quantified by quenching-corrected
WO awsoerti vity scintillation counting. The |i ppGDDB208510i5349
phosphol i pi dradi oactivity gfandards were counted in
parallel with the plasma sanples. Percent of the drug
t hat remai ned encapsul at ed was cal cul at ed by di vi di ng
sutff2il 4O/CERABAGLEYIchYe bRLEBuhD When phAcplatafigencioy wes
the ug/ radioactivity ratro of the injected . |
usdd, pedotee seledhon was 40RE Ofrais for @k ¢ifAtiqaL 7 oRmipamispqn.Both

fromthe. bl god (see anmpl e, 6 e known
Cu%ﬁtﬁﬁb?’i“ﬂ?‘ﬂf’r?ﬁa? ﬁﬁ’of%'?-ﬁ%ré%%’eata a ?gr}ng?;l:]q}ﬂgq d exchange, the

assays' readings were considered indicative of the
[02U8pOd TheRésans oPfwd dxpesmrmds ateRTimindrizad Talge @0 bPlemc dhere was
of injected lipid dose (%D.,). remaini ng,_j he .
- h Qg sh-apb fhes higher than of
prasninerf] ctlplenupialee HEREdargeied g%ﬁ?f]}?ib 5398 PO fies higher
i nj ected iGhI Clipiatd Hfreebl REtcHD WiEERI
nOE}gl{gﬁté:a Zl.p g&?%#ioﬁ@%ﬁ%nﬁ?lgﬁ%%ggél&é%m’ aﬁed h%tcocr It g?

i hStbaniT{ Bovice Shuntof HHEIR2-superal inpeanalipoRail d opoteTarb Thisamay be
In vivo stability. of. CPT-1 1-enc ulatio n .
explapned LAt AR3M DY GRGE quhwa%ﬁmﬁ#ﬁ@&&gﬁl& O?Hgl’ggtﬁﬁ%“ mglecule in

. g . (8 0P QiR ) cdesskink Meesibdxlate form of the
th%&%@m aliﬂﬁ]! lgéit%;%t%%jegsea;du E}gjs?)ms- elffr appiied} gal t the
drb¥ wiichinpdychavaiovesr c¥8l pkrogabdgy OWST AytOREI YN e BB Y>

b st il e GnideAld ifufolifodbuk8 ddcliver
abgity oTRAl-LEF Sy MteTHIYZA0; gg. “EYE pyrophosphat e
TEbtedan HtdcdRiAly WaslcohMhntda.i phosphate 70.6 6.0 24.9

.2 TMA pol yphdsphate 107.5 8.9 24.3 3.4 TEA sulfate

76.6 é13. 1 Z’ﬁg O.é [%éﬂ Al lH (g;oeej&searag iﬁgﬁﬁﬁ_&g\/\ed
Tabihe20. dw eltroofelldian gpie ke &p SHORPH AP 1 t he
. blood in vivo at .7 % of .t ~IREEEHF RFodoBéharacteristi
IRRTIO p???énﬁsicﬁrétsaglﬁréé)‘r Egrﬁna{pﬁié}bgdg{gﬁ?gﬁggghatgbmre the T

sedOsblesbabl e (drug encapsul ati on remai ns at about
100% . EXAMPLE 9. Bl ood pharacokinetes-af =CPT-1
|Lingesssmes| pPEBHEPR ed | FRRYC r | g’%o}tﬁchu ok By pi-Br-3 cells, lg/100,000 cells
RodYPBOSP hahentrdiod 4 &ne, Faws fior nul ati on of |i posomal
CPT-1 1 usi r)lthri et hyl ammomippRliyphpsphatre sal' T [ Wasdrug
plépar ed n8%0ut | i ned in Exanpl e % The |ipids - DSPC,
ahobettidr pl , and N (et hoXyPosPBiy (et hyl LE‘@“"@W"@%I )
((M w.—2000) 5 gxycar QonyT ) - D3Rk {4886 DSPEy3<{5ay | f r ommd
Avanti Polar Lipids, Inc.) |- were conbined as dry
poowers i hithe nol 4rd rati o |¢%185:9:08. 01503/&-0di ssol ¥éd

-n_100%-et-hanel—{USP-grade;—ppprong—O0ripo i te0—m

@33 i pi dsP-lat 62- |65 C. Forf%grr cokiJkﬁge' ﬁ#Zt udi 8?610.91
3HFchotesteryl hexadecyl ether (3H CHE, obtained from
Anmer sham Pharmaci a) was added to the lipids in the

anDURX AN PO.ES2 Ly tenwdicigf ofd fospinal 2y emygokiposomal Topotecan
non- gxsaNgERR!@vdradpesding Cantéarpldls labdélro. The aqueous
solutron of TEA-Pn (0.5 Mtriethylamoni um pH

(2081 6. Dhc¥Bs RpRPFTEdn@SIERD Fxanghe iMmulighpdenmse fartintegellular
(10 times the volume of added eth nol$ V\%z g]g(@% Wi I>hZ6) i
drugalelivpriydntedi ER7-6Herg PIeingainest SRk Was ¢YRYSHC fRpgPe ~5)
termner al i e ik ek oS HSRRE BieQutu@in its acti
PRI ORRRRES ol o a0RE LG O s i
6t MedRd e, it ivimesctibiorisih othstfeee Kegotsotyd &, Jonaicean formulated

t K- hed fil Cor nj With
ag [a g&uggrtx)(ibge’?,ﬁmn{gg%l"%ﬁgéa&ép%ﬁ&%ﬁ%%ﬁﬁ{uﬁé%s%w* Eg&&g&ﬁ was
sFRlUIEFRE ﬂ}?&%}naﬁ"o&géc%ﬁ fSom B4 fhnt @ prepared, and SKBr-3 cells were

grown and harvested as described in Example 26. The cells were inoculated into 96-well




uni lamel lar |iposones were quickly chilled in ice and

then et attain anbi ent tenperature. Ethanol and
wapiosaar’pdr at ed pol yphosphate salt were renpoveRChyYSHes015349

chr omat ogr aphy on Sephar os&0CL-4B col unm eluted with

VES- Dextrose buffer (5 mM MES, 50 g/L dextrose, pH

adjusted to 6.5 with NaOH). [0149] A stock solution of

CPT-1 1 (Irinotecan hydrochl oride) containing, 20 r i
cellrcuhmeexhaéw as90icallsiat & F miaef the gedplels grawth i ‘é}%’wé%t 1cate,
oo FRe R B TR T g BRI P G et empty
Sté@l’eb@éﬁa@ﬁhoﬁ@bf P&pot&Qn MpbsbnRs, ARG HAsdc@esT efree drug (freshly

i ncubati on m xture was qui ckly caooled do
PrERREesbiY é‘thF’@rTOPGteﬁ?fh%Q @e/la{u Styclscptl Prgt HHe %@Eg‘ fneto2

m%ﬁk@ éPer@Hﬁﬁtgﬁ]\Nn& méld%rﬂ thacﬁlg\?e éb‘ﬁl:éiﬁi%tl@ﬁs #a®8g from

was add ysi ol ogi cal ionic
905 B0 estgioh gt ammsér@al@/ dthed@;wm/ml themedmnbbathe-fhoomaf 3. The
CPT-1 1 (as opposed to the drug encapsul ated .w t hi

media i1 qhﬁdge@)lﬁ@/ereﬁeg}ap@} yv1 th Qremb 41 siweik oaltelﬁlglu%%s ang incubated

R R A R N S S S

witR dAY Zed fledidm thyeexy Ehhly-ltr)eat[éd [O@ﬂitﬁ:ill ’ﬂl&) drephyhiainiipmedia were
acid (HEPES), 144 mM Nad h@ sone fract.ions
aspirated dromnthe meellg.chelcells| wisre r\ﬂé«‘rdeW% m% P daiecheq s igmpgnd 0.2
m?,ho% ﬁiesl%: e, rrf]ée r\&/ge(ﬂﬁelln egraglggde t?)lt aglg\ggésatq‘lé Bﬁteg et HeBbMe®for 4
d#R rae:wcr 3% Q0. W[tli@xt@@élﬁlﬁﬁtchﬁtgep@()?) afidofxhe ancg/mlssoilﬁlon ofa
as in Exanple 7. The |iposonmes had the average %lze
tea®livm drvcl ToToly! Blusoh o StemeGemise) Gy Brseapriee 1nedlum was
C@?gl?%gecﬁwg%rlo p‘a?egos rle]%! Iuﬁétg for[ag&l?gllalahfhégtﬁggqb\;/ibx(y 5% COa,.

osone
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assum ng the bl ood volune in m as 6.5% of the body
wei ght in granms, and the hematocrit of 40% The total
anmount of the lipid and the drug in the bl ood was
expressed as % of injected dose (% LD., % D) and

pl otted agai nst post-injection tine. The percent of
drug remaining in the |iposones was cal cul ated by
dividing the drug/lipid ratio in the bl ood sanpl es by
the drug/lipid ratio of the injected |iposones (taken
as 100% . Because the plots generally showed good
agreenent wth nonoexponential kinetics (linearity in
sem -l ogarithm c scale), blood half-lives of the



drug, the lipid, and of the drug release fromthe

i posones, were calculated fromthe best fit of the
wa@l2a108/1010n0exponent i al decay equati on usi ng PCEHUITRENDS349

option of the Mcrosoft EXBEL conputer program

(Mcrosoft Corp., USA). The results are shown on

Figure 1. Fromthe best fit paraneters t he bl ood
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p B@H@M$ture Col l ection (Rockville, MD). A BT-474
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(021 9M aThaghdPranpdrred (gglﬁa’iﬁlly iinxan@tit e Thaigsegs aénine male
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post tunor inocul ation. The drug-containing
formul ati ons were given at the dose of 50 ng CPT-I
WO 2d0g/1wE2 i nj ection, which is the average of tPET/UMNET015349
reported in the literature8tor the CPT-1 1 studies in
rodent tunor nodels. [0155] To assess
treatnent-related toxicity, the aninmals were al so
i . It e niB R ITB§i@tecan found
an R B e S e A B B
in @stblcgen ad vpp wipsretreentspipbbabaliysmcepsitaiest Bepotetger age
tunor vol unmes across the groups were plotted together
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- T | Vi | i posomal CPT-1 1, by about 3.3% on the day
mggﬁ‘%u\ééqqg]set treatment. This weight | oss was reversed,
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statistjcally significant by Student's -t HRRAL ed
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us, the liposome formulation of CPT-1 1 obtajned
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activity imnm the stu [ Jgqror nodek 4vkt hout an 06.14+7.32
appr e“‘é‘ﬂfl e incr easgb‘?%t%xi city. EXAMPLE 11.

Conmpay girye assessnepB7ef 84PT-11 BoddessTi posones96.31£11.92
prepared using pre-entrapped triethyl ammoni um sal t.s:
ef f et hofrsl i posome &Yk 1@dug/ | i pild-3PE208, and t he-36+8.03

—hature-of pre—entrappet—anton— 0158} Two prototype

formul ations ofLif#Rbmhl Tepmededuidoppeetves(Tappd-s):
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' s

manuf &BWFi ng st eps: 1) Combining the i pi y

co-di ing in etharalsgdhe |ipid 4sablgi4x conposigszpt7.03
consizz'tsng) ysof 1, 2-Di st ear oyl - SN- phosphati dyl choline

~(DSPC) (Mol. wt. 790) 3 nolar parts (59.8 nol.%;
Chol esterol (Choi) (Mol. weight 387) 2 nolar parts
(39. EXRMPLE 20n8n fitusragtieasytdidipps poaly(ndearti HEHR -
9l YCQlnm@oIRsRARYT dpdiecn il BX-224 Ryl qunaf phatel.dy |
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purchased from Cal bi ochem Dry |ipids were wei ghed
with the accuracy of +0.1 ng in a borosilicate gl ass
cont ai ner and conbi ned with absol ute ethanol at the
ratio suitable for the lipid dispersion



step bel ow. Because of the high transition tenperature

of DSPC (55C) the dissolution was typically perforned
W@20055306COC until clear solution was obtai ned. PO/683002015349

Preparing the TEA-Pn and TBA- SOS sol utions. Sodi um

pol yphosphate (n=13-18) was from Si gma Chem cal Co.,

p/n P 8510. Sodi um sucrose octasul fate was purchased

from Toront o Research Chemi cals, Toronto, Canada, p/n
préaRARAerallh ol ating theanethows fifedmpbasr 1and 18i 4 warx n
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84 was used to titrate the acid
cSﬁyhgitb Oﬁ&: cnbgm fipid rhtiodedreased iy hé gtollowee thisradditiongl igpubation.
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adj ust the TEA concentration to required 0.550.05 N or

0.650.03 N, as indicated bel ow The anpbunt of residua
wa@easam7in t he obtai ned TEA-Pn or TEA- SOS sol up¢DOS20058615349

determ ned by potentionetryp4usi ng sodi um sel ective

gl ass electrode (Corning). One nL of the solution was

diluted with 19 nL of water, and the sodlum
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[0163] 5). Renoval of extraliposomal gradient-form ng
buffer and transfer of the |iposones into a
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salt was renoved, and the Bfposones were transferred
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hol | offal
Eg\fm\dscgﬁg l\ﬁj‘a% lﬁ? tﬁ%ra%d@&se%ﬁ@fﬁﬂ)ﬁr@é £k hipés

use tid yant ageous to

enshPROEHE ¥y ‘1% We“r‘é‘rmvg‘f %1! tlﬁi&extral i posonal

[0222% gﬁ (? gi gﬁsrg)%eeofopolge%olln 'f&-ﬂ%?ﬂ%ﬁ lg\gév‘%pedad% in to Example

29 0&%&& r t‘ﬂ@ Eﬂetﬁmmdﬂmrﬁ polyphdsphitedolpdby sy rephecheailis) .
| oadi ng” buffer contained 50 g

tndﬂeydmnm@eluvswcr@wd)%ismt? palutien ]&)’I“igf#ég S/gi/‘?‘?tkfﬁzﬁﬂmpﬁﬂﬁém 6.2,
and St BEPUEP ARy oltot BUCRDIEre B gt oosm.
vdha w@%’l&ed 1ngoe1>asrmd1erénhmp¢bg massmbisec b phtoaeitesige aptiead in

C

on a colum with Se harose Phar
Ga@smre@pmmmatlﬁ@(fa% @mm ?Ver#gw)dﬁ%@%‘d ratio was
36?&??@% e%m%&lrsﬁﬂ pq’l'o \ﬁoﬁlléf@%le %K 418 PerAd18 SWedsEW ebster mice (18-

e eluate turbidity, in the
2049l gpbupahditt o Zeceo/fed thra¢ i. arﬁpﬁxh i) imjeetiassgf &ge or liposomal

I'T posonmes were assaye for phol I
T@@%@@@%@Oﬂ%@&%ﬁg Sgﬁ%b‘sgb% arige %8&:’2}/ @é%ii%éfﬁ; ba;e
LS d dt eo
peﬂ]z&g‘gn%d é}cocﬁm[sgol ution %éfq mél ri not eﬁgn . bod
37wf|1%o?,ﬂlxm:mdm)pmmaygfcm@m?Masm@tdn@}p ¢dinghis sy i iy body
Wi e lipo ssal v %
W‘F@}éfraéélﬂ%‘?r?@é FtHe t"}é/ o%agél iy gﬁ/rgé%gﬁgegﬁt %gtt llocsnsncfomore jhan 20%

Eﬂ{u%l d@ﬁl‘l‘lglt Qﬁﬁi_ﬁmefﬂ @nPbt @9fo dniaals ot wiiowp deaisg Hapmed] of ten days
. . drug sol ution was flltiéﬁd thr& g di
snﬁheZthﬂbcglmnng of yeatimentswtre 6pRsidpendicelys PldF {4 EfOSs Hg e

tod?%@“tl]ln\égﬁgﬁ t%/%? A%ht(a gtl\ﬁTBfwats tdrinRRAQG B! Wihih & range of

uced at the step 5 above were
| 1 %@6hdk e FRATeclRIpRaLat, un@ 2)0-3.6 nidiles ﬁxrdmpksqrmal EROBE S 2)

solution to achi eve the drug/li |d |n r.at t i
Tmmﬁg@nolm the gesopd §t51d§ the mécredgcqa of tll‘;jl %eeo rrgosohn%l or F5

hos 3 I &lah 0 hY Bxampl
iR %C%@qi‘ﬁgeﬁp@%‘ﬁ?ﬁ'?’i&“?ﬁ?ﬁbﬁ o Che o mpe as

dé¥ebad 1@@%@1@2@)%1&8%61&10%5 femi Omg/ke Ka@somahigmunoliposomal
m xtures in glas

bat
TopraRBLOBI Y BN TORT AR 8 TGIC i LhRh Sy SgITAFogR Y e
fa(:g)r g(i) lgﬁmgl e d3WE Rl Yo HRRUpBE HMM LI tHe bstablishddavI TEinterval was

ft at this tenperature for 15 mn. Then fih
actrh@em Ploslagbest deseshat didueidesudt inaeath @ tgrainah garbidity in any of the

erature for t ext, st r 4 3.0
H‘gﬁ%\gﬁ%qﬂnalfig@d&fm[@"rﬁr%d wagﬁgtfnélrtg:ﬂgxg tlﬂé/kg for free Topotecan
@‘\{% ft’)“l os-BhAaﬁ Tob6RcAEand §.6Gngd/Re fdtemﬁnmahﬁmdoatai Enpotecan Thus,
C|e cy of nore t han 95% t% pically 98-100%in the
f

lipbewineal Tapefecant shotvad igeadted EQFif Iatheaffqe&@g [0165] 7).
Renoval of unencapsul ated CPT-11, transfer of the

i po it 1&1‘19 cAN o fipofd Al Tdp dedcdaitlih BT-474
d d dth
?PpOéSﬂ% %’\gdfﬁx‘ ?req‘nlgg gﬂ% -qt(wﬁst ermve e

orage buffer

[g}S}Ifor}] gr STI@EE\‘ e)éﬁ?lg%ns %%m%{é% %%R%%@?&Pﬁ%le 30 were used

it Bk é’[ﬁ(ﬁdeW 1470 she&inebis X\@fogfaﬁsa\mﬂe wadesed On ﬁudﬂ raicoms in Example
vacuum |Itered bef ore use. chr onmat ogr a ) og bi
29ephdaieks iﬁ%ur@meqllsxnawmw@rthﬁemgma ‘6&‘%&1*?)“%&‘205‘34 cubic mm,
performed essentially as descri bed under Step 2

above.- CPT-1 1liposones eluted fromthe colum (void *
volunme fraction) were assayed for |iposone

phosphol i pid and CPT-1 1 (by spectrophotonetry, see
Exanples 70 and 71), and vol une-wei ghted nmean particle
size by QELS. The drug



concentration was adjusted, if necessary, to be in the
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angg)%gt 1?\&9& e%tlh(?ipug AEL QledRifn fr 8- da? ThEr QMRS aRfshbWA on Figure 15.
S were injected into the vein with
ThenlCxefs ifreg APESie §.26f g ABEfmle &ordis- Mpﬁ%wm 04786 nagtAdddml, and for

begi nn th t dos f.6
PR BT LS A Ee e Uad e Ph B o 6 ToRE P actviey
biREdrAhideded Ahd hBAHIRRI 1TFRERhA & XPEWNUftafinga obaeridstargeted
injection) is observed in any of the animals. The dose
dediverystffept. bel ow t he nortality/ternmi nal norbidity dose
Is recorded. [0185J Step 2) Range-seeking step with

the nggg%e\g{igajﬁaktﬁ{hf rCte 2 1ﬁhml}'t}0}é)os rngl fg[‘&“ﬁﬁl(ﬂl s of YOAPE and

ani vei n
.ncrgagpﬁgﬂaaggﬁl§fmvﬁ5c§§éévgf Ilposonal Irlnotecan

he d ded
1083Fk | ARG s s BB EaRa4r] G FARLr BRATPlp4 EGFR-

taklgytédl infiftHo® pHRI @ Y pRpare@ biiaRadhniBat 6f BGFR-dpetitibiFab>antibody
day post Injection) is observed in any o

of the
fragrherds$ ss follhes.dds & @rie-specelc 16l M\&bt @%25 (Cetuxlmab ERBITUXTM
I i dit
In’[xgﬂ?eg%ys\)%n o ?d?%itgg%l%[ pe:gs%)t(g pvafl 3 g{: a%eﬁrﬁiggnéﬁsr Purified

(FA6OY Fra@fneRtsartir8BddSicédShy Mé@GEadvith V0-20 tahl2- meﬂcl})towhy]’amme for
free or |iposomal Irinotecan at tentative
| getientd néd aad Fay ér@gwentsweerwmds%&eé g iogwstaeSsphadex G-25.

t he.an
Tg% éreéea\ 653 fIc ctn@et tﬁ%‘? %yougg pg%tll gg&&e@ﬁﬁw gégu'%éﬁ)g%‘b%tem
- meRulg@dntifide using Millntanh's rﬂigst VEXR 5F alb'esrdrme@gl]ently conjugated to
grooni ng, feeding, excreta . fur,. and rmicous )
aemB AN CdoNeh YROREC- Sk Ao O\braE R ng) gty otution a
hfé ?%%‘ 44 ptr&@molmf }ﬁ%ﬁdr%tl@ eF i adof ﬁar}%ufssat I9(‘5bm temperature, or
ality, progressive norbidity, or weight loss in
oeem%:hsmolf 6°T5% mfodudraecb?rs&ab rﬁFe@tD&ﬂE mu;gamwghthe stigld 30-50 % of
be.val i dat ed

dose is onSI cute s
t}]erﬂrg@tq a‘ﬁls ?q gmgllﬁg SYIYER %asesFPaga eg i, 881(:rdorn ret%%!eg protein by
31?é @%lhﬁ@rpéolhﬁn rcﬁﬂ)%*?ét @y 3y, @ga%sé OB IpotiRss/1dNida beaded gel
actor 1.15. [0187] obtaln addi tional statistics

(TbrogebhcAldt, |obta1®[defp)m Sr@nag@hwm\ml,(éqﬁ chyerhyyitl §lBy-6.5 buffer. The

survivi ng ani na 0

C?THJU%?E? iwag recoyere Bysvm%]yol?ilb ra(cﬁons glaﬁﬁn&?&ojsgmg%%mgs formed

Z i RASAHFRY thbdel m&&ﬁ@mwms:zwp@@’spmmsaﬁ admdm§toeded liposomes at
ecause of the concentration and injection volu

th atio af BOme, C2R5eprelesvinmol Hpesopicadieptholividorat) a0 §60°C,

qﬁ?rgcgleng%éﬁﬁwgoéd§éﬁ %gié@jrgg%[gglae 1%11-‘[ n]To ogo‘?ﬁvﬁ;gu eE«%lﬁ:gﬁ)'\x}'llrﬁography

ofifa SepBo§FTLUB &bﬂﬁmﬁ@]sﬁ@ld(@i with & BEFR5 dluffer (1bsbpetomes appear in
CPT-1 1, surprisingly, was not achi eved even at the
ohnegidke vaid P gﬁ“&%@é )-of 324 nmy/kg. Therefore,

| i posone encapsulatlon of CPT-1 1 according to the

entyihRv HBreh ﬁéetr)é [& and MCF-7
e R A SR 8, o

hGREn Ibreas! @adedelEAtBOSY EGFRsorpesssagdARSC, dﬁOQ Vlllé,dﬂé)gevere

cultured in their supplier-recommended growth media, and the cytotoxicity of free,

liposomal, and anti-EGFR-immunoliposomal 6-APE against these cells was studied



[0189] Five batches of |iposomal CPT-1 1 were prepared
usi ng the TEA- SOS net hod (Exanple 11), at the

wa@leagndizpt d i nput ratio of 500-550 ng/ mol PCT/US2005/015349
phosphol i pid. The |i posonegiwere prepared using
menbr ane extrusion through pol ycarbonate nmenbrane with
80 ran or 100 nm pore size, as indicated in the table

bel.ow.. The |j r L2 i- i hize ..
D R e
m&NBLC or umyIfSIFRES-UNe daks postSinstacivagethbuidgefipe matdium. The
4-8C. After the indicated storage tine

, ~th
regil iy gD IRHE hY- Igé\ﬂpé\h MEBae @qllé‘pwo 8% t%e%%gégj)’ﬁ was about
7 ' : s
o SHRRRATHT B SP2oTL Ay 50, 6 Vg R s .

for N edet @A PEalasGBO@TRS ﬁgmg hkd WRTE223SIS BYERE bisgund4 pg/ml. ICs of
spectrophotonetry method and aci d di gestion-bl ue

LpASESh bt et dmeewaet Hodg/m eBpesc EGFRH-prgetes) @dSEropdd i n

. Exanples 70 and 7 1. CPT- 11 |iposomes pr.epar,

impeo oy ek e oA RO er U G R.

ovERE& pr&8Ha9eDAIMEPT6S Vrdash baBet B8 EhltinpOROMIES - Tbifehfi@ancer cell
storage was | ess than 5% over 6 nonths (Table

tha0Ja fattpiverexpressEFGBRs it MG celisbid treggtegfandpyntprgpted 6-APE

l.IiBosomes duangts%orage (data are neanSE). Li posone
IRRIPIGE VSEE @Y X V&0ncent rati on, Storage tine, % drug

remai ning Lot # pore size, nmng/mM nonths

encapXWMPEY 7. PAasndedkingGics oD ApOdBnal 6-RAPBAn 7a880. 19 6
102. 384, 78 3 100 4. 570. 6. 384. 6 0,4.62-fcO. |
[0238] 95Lippaomes ‘5‘%@?&%%‘%?&2‘9 %301639“4(%53?’]@%&&& tejgoups, 500
min ﬁ%%ogﬁg 51508964 a1, 4R TAROMES ARd lib%%@]pobiti@ﬁ%@ MEPWekdlesterol,
e

entrap TEA-Pn sol ution and TEA- 'solution were '
arpl Rp@rIP Bénolar mxafpl:@013). wste prdpardlagin Brampledmoo e Fthanolic

d ide (d axoSnithKlj USA
RS eI Eub S RRRL O M PRl ot afpenenes.en
s&htf&g LM BErRR HBGASs tibHizh Ghb ofatidel S0nMM@beY siat poleatidnate

nmg/ M, counting on the actual Topotecan HC content.
mEmbraids whlscrmpusated TES - waniempvedupoe 2 SeRBarge fgl-4B column

sol,uti.,o filtere h.Q i Cr.o ) )
el BT Ppolet TS NG Pyl 3, B fpepgme sie
Wik 933U £3.3 Al IUQEES OfA iidneexTiarglnbloradldmdti SOBpiddatich] H]FGHE was

“l'iposones in the drugl oading buffer were m xed at roo
inchidsd imtherlwidunetix htegéﬂﬁ@lémm BhesphAl b TRHRASPRS e 10aded

| ~ tpi-diLRput ratio in the range of
“%%%%ggﬁi%Gg$%%g?ﬁ%¢ﬂ*ﬂ%%g%ne phosphol i pid. Preferred
ratio was 0..35 g of Topotecan HCO for mmol of |iposone

[(@3d} phdhi phatmatbieneriostudyeollpwedythagsotoor todifremplefe Female Sim

i ncubated on the thernostatied t.er h a =62
AT TSP Gl 8515t A0 Bl FDIISGEb0 - OIS EGTEREaBiged ves
d#agxéd ég%'i%@f&]ﬁfqd tl?r%] Boi&%‘a%@)th@ﬂgsxﬁﬁgvbs @fal 3t Fort ©APEBL liRometry.

I's step resulted in the encapsul ation
Pfsfiacilignaty (005-82-190) et T mixdnvigr hdirehtof 90 agpreausasppropanol-0.1

-S ient). Un lated T -
N Bhbvan A e duantBRERP b R Pec SRR EREAM A Th, dipid was
qEARIRAD T8 f-EHEUSHBECt i & it Thtis @anGog.um

chr omat ogr aphy. Before application on the colum, the

ionic strength of the |iposone preparatijon was
(0238 eadde rwltwr)@i Sh@WW“t Rigyyed@. The blood half-life (t;,2 ) of the drug was

13.7 hours and of the liposome lipid 16.6 hours (panel A). The half-life of the drug
release from liposomes was 77.9 hours, demonstrating remarkable encapsulation stability

(panel B).



vol . of 2.88 M aqueous sodi um chloride, and the
m xture was incubated for about 15 mn. W
wap@speriedl y found that adjusting the ionic SPCENNNS/015349
of the |iposone nedium frof2the | ow value during the
| oading (typically equivalent to I ess than 20 nmM Nad )
t ot he hi gher value of above 20 mM Nad , and preferably
to 50 mM NaCl and above, inproved the r ra£
une BRI 3% Sy ﬁmdulwgagbﬁ‘qanéuléf% 5@
TopdiathnmiaaethyDieipsisiniumAgR HE)- aggr egat i on,
possibly by facilitating the renoval of
[02B6bot 8e@r(N, I&sh@bﬂ@@erd))«ttgyltqileptmimgme%%w%edﬂ“%@b%ggl ijgn anti-
terior. . The r f C YRYN N-
caneeBREPBSIns Jo e wnields bhrel by BRI GER Wik e
dxe@@l%no bridin rﬁ’étﬁ@ﬁﬂ at the I’pr@f&nce of tnethylamme (see Werbel,

| | f
Lﬁézﬁg?g:ga@?éggm ARARETD gi’%ﬁ“éﬁ%égﬁw Lo ?9;{;13?2 2
: | i mple -
an%oa,eggorgé%ﬁll% %ﬁe%nﬁ?/{ PhehlR RYSLEXR 38HRd ple 37.

recept or tyr osl ne ki nase o
DABOP Q&a@hﬂibu‘hﬁtfeé withehaTEA - By liposojnegan b mgM FOHRIEERENS %

I
b1y TR A S W P

t [ AERsEERZy over expressi ng
IOJ& %Bgé 2, {g;ﬁ‘ﬁ?ﬁh{%g%(@fﬂcie I\gl ecul 21r Bi ol ogy, V.

301 . P 1149- 1161). F5 is a 27-KDa protein that binds
to eE(XAM:ELEWaPhMOthlcmqseﬂé’Md?AW'{’ Walffinity

[02%7 Il E%@gamgc%k% TS %gll @sﬁh&l Qgﬁﬁﬁ QE!(&F}?T@E 'BQPWQ&M@led in rats

aspn g;ghglzegy e, ) d)ﬂapsemwamm fiyand ofithetiipesorat hpld rmtnx 182h
S. Pat. No. 6,210,707 and of Ni el segpgblet al . 0972/)11 (B).
(ABI Jhihedf-1e opthpsirugnestease ffom Jpggomes infhgblpod gas \‘N@r

Tlggh %regé 1|1%OSO€1| ]L:%\Q'Fedextlpbrlamiﬁﬂpﬂhﬂlb %éélhﬂ%’@é MHRAge in the

|rst pr epar e C-tepni nus of F5
b]@ﬂdsﬁh@aﬁm d chain had an added term nal term nal

cysteine group (F5Cys). The F5Cys construct was
d | at ed
e R R L B

el ut Ehe eHaettaf L wer e adsor bed on an| on exchange resin
to renpve pyrogens and ho at ed .wi

((2ASbI 7 Belliengager PeeF] b P PRESTgD 5 o Bxample 1
theTg; Pl go%t]&é/@#@esq}m THE 5.69NEERbsFRERY $roMps, fiue iherd

i on exc e chromat ogr aphy using SP
omaam‘se 1ﬁasl/kg:laﬂ&vhpwlrm5®hann lemaumi jimes Hsoyshy two; seagked

r %ﬁ%g@g ygg{% %%?%Egrfetm ranets thge résift ﬁltglhxf)%sclmg L ge R/% ¥(§8.3 *

117\|'1 %l gildeﬁh €T AObRIINRE) N 8% 8k of stock solution of vinorelbine
pol'y yl ene) - oxycar bonyl ) -1, 2-di st ear og/l phosphat i o
bda/dtraet mangAnanurs@ wavrlded t@@ﬁ)srva)somsmmﬁavs -Na, 5%

dﬁ*tg&ei&é 6l§y atk%ht |t6'|98P5£§1Ff|_1?‘§ T 1o 0 Z)S?O ;ch) %ﬁ[}%@ﬂlj{ Yvas adjusted to
tlbélfefsﬂé@%ﬁh@uﬁﬂg 1ishe Nﬁmk edndwaé ﬁuktﬂﬁdJ\ba?d iadutanedaay a@@mgc for 30

er solution at the nolar ratio of 1:4, an ? %Pg
min- Teactistrd wakiben dkiedipieivs o] Wi andineirapiaies drug was
Durl reac f
r%Q/\éﬁ tEF hg(f a([éﬁg &e ﬁﬁra Q?ﬁo@%ﬁﬁ%ﬁg thlf%iwtﬁll-ln@%? 5 buffer

dhaM @ﬁg#gs Rg, 5 rﬁ’fEﬁdElSPEHcﬁom wgametms,pwnaﬁe@rhp@@qmm were then
|n the formof micelles havi n

soiubdizad & i isepropany Ags enakywes 1o eawaove@ \é%%ﬁ spesteRholppety at
ted fitleQBsay of Bartlett

2?[1}‘%3{%095? ae %%F{Pheslg%n%gr@ﬁ%y%s?degﬁﬁe?ﬁ%pﬁe purlyfl ed

(@@Sﬂ)ﬁﬁ@iﬁeﬂ@ﬁold&nﬂc&bf@nﬂ@dtrb@tlm spect rophot onetry at

280 nm and the anmount of the |inker was assayed using

a spectrophotonetry nethod identical to that used for

phosphol i pi d quantification (see Exanple 70) The

purified F5-PEG DSPE conjugate was stable in water,

fully | nmunor eact | ve, and was st abl e agal nst

I T o o e



at least 1 hour at 650C and at |east 3 nonths at 370C.
[0192] To prepare anti-HER2 i munol i posomal Topot ecan,
wdopsetievan- | oaded |i posones of Exanpl e 18 wer eP@i/KemH05/015349
with F5- PEG DSPE in the ag@&ous saline buffer at the
ratio of 15 m crogram of protein per 1m cronole of
phosphol i pid (about 45 F5 copi es per |iposone). The
ur g at ed for
[69.%? g%ﬁlrcglﬁgﬁ% ga% lepdd el 105, a(lgtg{ loaam%%)%e ﬁ:ﬁun 19 1381e 24.
WihorélBu(edmeﬁg Waﬁlﬁﬂaim@a%vagzaé’ @Sﬁtlbﬂ@dﬂ)OWSﬁﬂﬁpendent of pH in
Pha%ﬂa(ﬁl a) to renove residual mcellar conjugate,
fUGAE®d protein, and any traces of extraliposonal
drug that may have been rel eased during the
Tabie Qhavlirﬁ)@elbl-ﬁg %o zld'ir%qﬁﬁ) sWnE?wm?l R Aied 'T@QPH Qf %rﬁﬂls pH
F5-P E were el'uted wth 5 mM HEPES- 144
Vblu%@ﬁrexmmé?l bzuffecol I ect ed in the voi d voI ume. of the

anl

ARSI S A R as R oin ey (P AR VR 3 o7

4lypi cal Tys pBA%)0fg The added conj ugat €. 1§34 Wass.2
determ ned by SDS-PAGE of the |iposonmes with

Squanti fi ¢4t.6on638p t he Coonmssi e- st ai ned9.B5:bdnd by

nsito ug and |ipid concentratjops, g the
5?ﬁn‘unol Fg%é%ﬁé%r epar ati ons were deter ﬁr@ﬁgdh é?m larly
6o non-t gypeted 4 i posones. The propert ij@s7af ¢ Fopot ecan
| i posonmes and F5- i munol i posones (Exanpl es 18-19) are

7é)urrmar| zéﬂﬁ’rﬁrﬁt?}%\%e 12 Tabl e 12. Charé %rﬂrgﬁl cs of

scFv Drug/l [ p| d ratl 0, % Liposone size, “ent rapped

atta hos hol i dencas | at

nm s 5%54@#&@ Ror ke TRl bER PG §§>d4%}
96. 438riousrdiighipigaatios; engapsydation effi '9’8"%3'@)‘3/6’%“"23‘3 gity in
TEA- 885e-No 347. 2 340.814.7 98.24.2% 99. 132. 6EXAMPLE

20. Effect of |oading buffer pH and drug/lipid ratio
(@401 he Lrssomet with coenped TiEA-Bn splpg e see prpmarge]lccordmg to

PRI cLBSE T PR Do o B By P 5504 o

phmphblégd EXWhe elpwo%wn&dwwaagzgts?ﬁs @h fbﬁr@ﬂiLS.nj’tTeeEbgmmes were
e rude r wo stacke

%S @5?86\9? mf"nblt%f)éf?%e ﬁﬁl%@%ﬁﬁ%&@%.ﬂ% BERE NG, 5%

demiosw g.ffﬂ 6%%@15@ mg% ﬁtbe hdiGhill RS0t 15064 ddoQﬂ iy g/ i egnd

trose, adjusted to various pHs
mqubathfé ar %i@é’C'iof)s@nﬂn NicheH Iadplesm wsb pededdlor8ngd the2ddBion of

LS. The | |
RO oL e B DR S BR R BRoRD6 (g7 VY s AHEN b ubred for the
dmgatnhephbgﬂmlggjzkgtsiﬁﬁ%m@mbhe i nput drug-tophospholipid

ratio of 100 ng/ mmol, incubating the mxture at 60 C
for 45 mn, quenchl ng on ice for 15 mn and renovi ng

[Q’Hél uné?n@absfmeailewedf old Sygbnyy chstsepiegdierlan Brgessaichjmm the
gyg ggthreetwe 1rlgﬁ l?r%\%n 1§l w”M h@@' B- ?n a?a aose of 5 mg VRB/kg.

ecan an re gquan

meegtddmb @a@éneddwrd( amﬂ&i (ﬂié‘grgefbfaﬁéﬂlﬂ )md Jdﬁﬂ)erc%ﬁd#ﬂnir&d from the
(Ta le 13) indicated that Topotecan | oadi n was hearly

el uited/drugrioini reliergeA ot s gr B4 Bows p T Rlecticg, the ahimals
vﬁ:g ?rfetsth |dg%g%%o&?{éé Ghd Bl 190bd \Qgs c@l]%t:tea_ ORUSEER Wei ghed tubes

encapsu
containing known amounts of PBS with 0.04% EDTA . The blood cells were separated by

centrifugation, and the supematants were analyzed for liposome lipid by [*’H]-CHE.
radioactivity scintillation counting and for vinorelbine using HPLC as follows. The

samples were spiked with vinblastine (internal standard), extracted with diethyl ether,



| i posomes with entrapped TEA-Pn. Loading buffer pH %

encapsul ation 5.0 50.12.1 5.5 97.28.1 6.0 115.51 5.0
WG2®51021218. 1 [ 0194] The effect of drug to |i pPdI/Us1009015349

(0.15-0.45 ng/ mmol phosphob#pi d) on the | oading

efficiency was al so studied. The |iposones wth

entrapped TEA-Pn (0.5 M TEA, pH 5.8, osnDIallty 480

SVARYrate8) anRh EreRldG RAY &4 d@s%o@@@?rﬁthe%(%qlg&%ﬁs - con 1@®L%ofi)a§ueous 50

extrusion step was ten tines
li tﬁ@ihy@a‘rrb@nmnelcétaﬂet(pl‘lé 5)Tdnd alcétadntlﬁll@ (S&mg2 ay vph:lrrfe) The samples
si ze 93.1 15.1
L 8 PR L6y Bhnaiee nabin GgPRbR T U oy x 4 mm
1 \¥8DaRiel! siBOIP P
1st E)SI ed. S'Il'abl e '31(15:5 pltEep ?dgytwoai‘?cdﬂ[@% fﬁéal‘gﬁ#gﬁe‘o&gﬁné ﬁ}ag Hited
isngeedigslly withdire above ciobile phake aTa p]oma&mf' 110G ml/ofie. VRB was detected

|l Qsopes, cont.ai ni n opot ecan/ phosphol i )
RSl R A0 1M HYGHOE) Y AgOL VREL Pl vinblasine

(Qtﬁr@éltstaﬁqﬁhldpw@?éfg enih 2AEY RGinl A8 &u%@l? 91 1.1 99.26.6

224. 4 232.547.6 103.721.2 280’ 3 253.519.8 90.4 7.0

336.4 298.318.0 88.75.3 392.5 361.236.8 92.09.4 448.5
(4512] 92 J hs reglte areghexaiPLable 25. mba@ognfﬂdimgmreased with the

400 o IS RO P BUASTR 8Bk
v/ tnimorit vap peted habthl alBifoRdf viHdréibifie bRshmtedt 'tl‘ié&aﬁ@@of over 250

nmol / kK re prepared_as described in Exanple 18
nig Ea%ﬁ?é%e BT eHnelbosphodipisk caggedssubsigniial ﬁﬁ!\dv@raémp pbida dipdsome

tac k
RSB 1 2001 88, KDL MBS AR Ay AR i
corntpﬂsl@nng ttiepirgg ]dadl}nga&rmvas[eBH})hﬂdE &S aldahtd @€ dpbddrid@atrix
of DSPC. Topotecan was

I
tlsgtagalstg{:%bq%glﬁg} 8 gQSrQQ\f%&/a %e Fange &f 364 £ 6.6 % of injected dose
(%[d) @eé gg‘I@ﬁhof‘@ I%l@'\@th'b@tt ép‘i}al%fnt f@agxoqgé '?HOE?A&)E%@L an%L{nt GF& j€c¥ed lipid.
A@ﬁb% hors phneaie (vegst(ll fr@mgs %/QID[teJlg_@] "/&I@a)ﬂth@bpldn‘ﬁﬂrmﬂél%ctable in

I
thr%rl)g(?(gagffg mo d) \?i etgﬁ q,e epgq,psMa@Hgaﬁtegﬁ \ngérls varied from 37%

td@%ﬁ%we@@%@@ﬂmm%@mjé&wme@ fev@lls"ilhS eBelow detection
diluted by the equal volune of S-buffered saline

lipipt it eppiesed agbtign metapd., pH 6 5 cont ai ni ng 0. 02%
sodi um azi de and charged |nto the | ower reservoir of

ThlE 29 E“ at&)?’x%hfqg‘rgncg alﬂﬁ in vzvg )gin.(ag eaﬁ%épﬁﬁ%%o@al vinorelbine

separat romt e reservolr
pmtpmbd andi fleienhd:3@/1ipid pObeusihg FEALPn afctiidd whihest IBAEBEGfrer pH

oteins, and snmall nol ecul es but not the
CFP%E@B&Q@‘ pA%H%rqt?‘}S‘Ggéﬁ@sarWé“ mSNH h cal cul at ed

?gunt S of/er'ré}@]q@/thgl'r_ﬁlE?at?u' fFered—sat Y drug reme'llﬂiinﬁl‘écencapsulated at

8 hours post injection

Input, mg/mmol, Output, mg/mmol, Encapsulation

calculated measured efficiency, %

150 156 104.0 36.6+4.2
250 238 95.2 56.3+1.3
350 260 74.3 65.9+2.3

450 299 66.4 63.0+4.1




concentration of 2.5 nM phospholipid and 50 vol . % of

pl asma. The device was incubated at 370C, and the
w@oovsaen’s2 of the reservoir were stirred sl ow yPCHUS®05/B15349

hours of incubation, the céhtents of the |ower

reservoir were changed for fresh 50% plasma. At

thegi ven time points (see bel ow) 50-nl aliquots were

t hof t h hed
ok b U 5416 BB B 5 e
eI ue% ﬁlﬁ% Q&Perﬁ "8l ine to separ ate the |i posones

roteins free drug. The posanes were
oﬁp ec “?sd‘{rgQ%tlfPé’S?}BFsd%\r/gﬂt&%ﬁﬁ@%&ﬂ%ﬁ{gpar%ﬁw&eﬁﬂ%@o except
tintand TEAESOD Yo hlidHOWARBLESM '
and eni ssion Oat ] 524 ran af ??rmg)gfﬁ%l éﬁdé?l?g%bé%?ﬂe@ was used
iptepsra TdetmBn é@lutlnn,@o%lmju@@ww weme@gadcﬂ th@oughOHIEh pore size

PPt e R PHETR By Rl R B g o T RS, DR wes

addetgtottbe lipgothes af dq@edls 3 Ve H\E@QSCIQW exir8sd PA 6.5, at various
|n|t|g rati o prior to incubation t'o obtain the % of

Ahqlpxd raflewpﬁéhf TBIFEHP @S auleseqmntlera@wbtaied@t 60 °C for 30
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per f ﬂgﬂﬁﬂnﬁ&'lmﬁﬁhbﬁgfuhﬁ E1anplealisl@. vickbe | i posones

had the follow ng characteristics: [0212] Size by

lﬁf Wk 91 Bscﬁl’{e%raﬂg Snchibls &f ﬂi@prédlé‘ﬁml'aﬁ\p&ﬁ(\ﬂxaﬁlpmr%) were used
Drug encapsul ati on: ecan
td stpd))soytet@x(cﬁgmﬁfﬂgs)v1r®5@b1327LS4VR§A mﬁ:FS Ewoy&mn iRy

ot ecan F5scFv-i osone
ASBTBIS It A TS LHAR R e B A -3 higgrican Tvpe
RELEOCHRA IS TRIRVIIY, BD) Fh&@@l@’p&e@e grbwn'ﬁhellgﬂblw}ﬂ) oédium with
nine male Swiss Webst er n1ce%§ 10 week ol d §? h
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tumor size of each mice was measured using a caliper and the tumor volume was



[0216] In this study we used the first prototype
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nM HEPESNa buffer, pH 6.5, as eluent. The |iposone
[R61E Waspoi®Pal83fordlbin dhyg f@h&ormbmelwqﬁepm&d iam irt Exa;nple 48.

buffer were incubated with Topot can hydrochl |de
BALEYc macedPrd Wegks: welspwgild-20e @/e%nﬁﬁxlq{%& gtcgﬁeously with

2PAFSRES6 mﬁﬂh% Qélfﬁ) basRBAl Riid At’%faytlh%oﬁnn?logﬁatlon when the mean
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physi ol ogi cal saline. General health of the animals
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roti s eI SR D S HB B iz & SR Bikagiae these
11@&{6% %\qt V4 PEhrlb@@%@Ugmtmm@wﬁes @&&a&@l 1ﬁ&lxemple 43.
ution aV| ng 0.65 MtTiethyl anmonium pH 6
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K
P §Re 5y P OB Sy AR g SRS LR o
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11.7-21 ng/ kg for free Topotecan, and 2.0-3.6 ng/kg
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generally as described in Exanple 19.

Ant i body-conj ugated |i posones were separated by SEC
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leakpge inghe greulafiog, sing ess}-fl E‘b (gl'fl g0 eertae? H@%ﬁe period.
8.6 324 55 [0225] Cytotoxi C|ty of t hese Topot ecan
f OP”Eb@tMPEE @gmaﬁieub%armgdm K@sbneaaseanadiER2vas
det ef iy 8\Q§ $R€d by TERARIfRteFhetholBprepatatidnsand in vivo
Welr lear;lppu%xror%%ﬁ & Qi n%@HEVi@ bVﬁﬁ'le?ﬂl%%lﬁ’é ham38breast cancer

overni ght,” and T ncubated with
i ncr & ‘é&qgﬁ@fsconcentrau ons (0.004-30 ng/ni) of free,

I
gs8be ol BT HAG LREPATBL ARG GREDhRafifdhl ond
pfRdHRs (1REQ iheRDMBIE RISV Wige pedphredwe rdescmlbled)weﬂxammlg Eow
in the drug-free nediumfor 72 hours. Thegantl % i
Dorabbeihias @érH\EWlmmoaé?SéWﬁSﬁ@ae wrEPHgd FRIRdBIOpoICn
l 1 c
logpgcgé%?sio)qeg E% u'b%r?g%ﬁ@ép?@ftl@%%@%%@ﬁ)%@éo it

eat ed e results are
(Hpesend @@mepo%b@u} & de@cnﬁléﬂpoﬁaampla IR mp(os mr?aﬁsbe\mnethe

t ot | G50 0.15-0. th
sq%&ng%%o u%(abgg%a,%gm(qr@g@ogr@f? ﬁlgtp R%i Wﬁreargxﬁ ftrreg 89 ‘(J'ln groups of
EF%%}%%@%} \(ulfﬂ?]fgos%n%i dr 5?9{ HERZ%WBE;)@&%maI BoAdrificin at a dose of 5

stabi potecan |1 posones of different size.
n{glzgaﬂcexmkly foos mmlsafchmt aaenksncgucwm tpmomrreeclwd aparedse size of

nple 22 th
A S e R R T
dll:gclgp{glegrﬁlslﬁ Lgh. }ﬁgnﬂmtﬁ%&%d §b%(ﬁu91@lnyl@;ﬁfs&ﬂ6&hﬁlulatlons thellpld

ranes opotecan was added at a ratio of 1
chmpbsitiohs EhaEphehd PEG- DSI?EeO b oxed i GEGRS BB g3 18tmaed- "4t Ee-

Cfor hot ter t 0
DSBSl Dy PRI g i o
8- PEEPdPEQRd PO L pﬁ@dDBPEa&eérﬁuavas (Hezﬁuﬁ@;uaﬂxay 24 PEG-

nmg TPT/ nmrnol PL (84.5 12.8 9% and 148.48 10

DISP isrepiessed ag gg)l(f/o of ligosgme p@p@&mlq)e’ﬂy: 1e§1élg§5£fégu§,\}§§" able
ﬁﬁ?%ﬁg@%@%@m all oxgx%léf)corf &?Zﬁlfne{ltlg rv@e?eo (\ré\ﬁrr%ﬁ%gtb Fﬂoﬁg&rgng the tumor
de§wthPOnahe @as%ﬂﬁf&umf)r Széxnt TRTH K gost Tiveuhitior, thedidferences in tumor

sacrificed after 6 h and the bl ood was col | ect ed.
Pl asma was anal yzed for TPT and |iposone |lipid as



described in Exanple 22. The results are presented in

Table 23. Table 23. In vivo stability of Ls-TPT of
waledosaommt si zes | oaded using TEA-Pn ent r apmeneCTEs19081015349

Li posone size, nmDrug in pléasma, % Li posone lipid in

Drug/lipid ratio, %of preof injected dose plasma, %

of injection value injected dose 74.2 21.6 32.93

1.97 45.7 2.2 72.06 5.51 96.4 29.3 33.26, 3.56 37.6. .
gr&yh igBibitibn apBngelIEMANPLE @ geted)ineInag FOWTH{ PRJeBRP statistical
. encapsu j of (3, am bt {oni
sfRiapes A3 o5 BT ORRER b i IRRER was significandly
méreepadaeibub fRmnehltingtted lipesdnmi dokovabstre@NRY hgd-Sbad 8d"), the

on the procedure by Werbel et _al, J. ..o .
" 10%?@,6-9%5?@& ioqr@izazl.o%@@mgzmwg epfcag|qu ﬁiailxi ﬂﬁﬁ&%—‘@f}’%@mdezt s
t—té%,p Pa%o%ﬁf gr[ gxgﬁlgg)%p ?PS%S)—IL\@%oﬁ, e t@fhovd reBressed to 1 mm” or

um hydride (Sigma; washed
lesal i 167 Bindfy eltionaks, patle ol 'OUIPREGEPSPENF S 1ind grofp arly in 9%. In the

di met hyl f or.mam de at room eratur.e_for . 0
copfl Erogp (1EC P61 o g OB ol gp e e of 15%
bk RYQ Qi;@%y{p,gp_m.al imde (Aldrich) in 2 nL of dry DW

s added dropw se. The purple-col ored reaction

m xture was stirred under argon overnight, treated

Takil¢ Bl . Tribosofnahdemrubigind: pvaredtumer sgpcysugy: IQEURE The

m xture was extracted twice with 25 nL of nethyl ene
Chéfﬁcber”isa‘és;a%ﬁea@?n&%ttw%\% dri ed over anhydrous sodi um

Ligﬂi IRt fositRiad passed thr ouglsé@né ay erdrog/phepholalid - Average tumor size
'um na. The alum na |ayer was rinsed twice with 18@@'8 3

of methylene chloride andz¢H& cprrbirﬁ%%#mg/m“?‘ﬁte ghtpy >0, mm
rinses were brought to d{rﬁ&gggﬁjl)y V(MH@SIJ)he pr egldst + SEM)

was stirred overni ght w of  absol ut’e et hanaol

Dapd/ChoriPEei-DaRRYdr ous hy@s.azi I3 at  r3woh: banper at uf) = 74
The obtained slurry was filtered under vacuum a
(By&PI%dW filtrate was diluted with 50 mL of 0.2 N NaOH

DEPF TG} od Wit wo PEp TR, (751915 A% SU M) 597 » 61

The chl orof ormextract was dried over

DNRZRG.APERDSPEND. 7600 dy y8e$s: 247 vacldim +@ude pr odet 60

(vield 408 nm) waschronmatographed-on-silica=6

DSPGYGlplIPRESEPSPECal |y wi t ﬁog‘ﬁF%PEﬁdoFm%%i%gorumpgg E?qg 39
(#%:.Q-%}lSZJ”\ﬁ%lS%g‘?}FC?ﬁgPEat ed with dry trinethylam ne.
U

ctirons e ed I'n a second vel |l ow col ored _band

DSPId/ MG ITEGIDSPEAR7eZI08) | inpt incasnesd Wede9 sRdwn to  15.5+7.6
contain the desired conpound in approxi mately 30%
Hhsecly-PRseDSPEUct ure was confirmed by 1HNVR TLC Rf

029031 (SrtiTta 60, CHC 3-VeEOH 7.3 by VOl UNE,
saturated with trinmethylamne). Ellipticine, R 0.8

1-0. Wg&eﬁi @e%genngpﬂg&goms VEIYEhE S aibis
Prepar ;
ot D RBATEACRIRGTiEs of BRogi B R el o o dry

i sopropanol . The, orange .cryst als. ,of ~6- APE
(RGP SapREneG P RBE TR SaN T AP R B an 6,65 M TRAs gt 64
L bR d&theiod 8¢ 09Mm fheldnd S5 by QELS d
oﬁ@xﬁ%&%%%@ggg%&%@f%w] _Ther?ib{posorres }\;\gre ) were prepare
by tepmecend of ERgdplatlil owingfextriigion @4tmasithioggh fwastagkeh8Egim
ol esterol, ,and PEG M w. 0] - DSP, e,
pgglc'ﬂ%’)n?tﬁ rrhen%béfiqj:ts an egfnr{x?slztﬂa%% ItV%S stl;clgeé rgzﬂipngp%l m}b%ﬁate

anmoni

RAhYRIGS Bhab18stnENMXBEY In e On® oMihbAstinpHulfat, USR weOllded at a
foll owed by six cycles of rapid freezi n% (-780C

d
drirgatoi-plepspBEIRE) ratigred 1 8Q medramon therpH phigg %l&@ﬁ%ﬁ\%ﬂxmre was
a%h%%@i% é%@?x@df)@m@@f@é@% ¥SALRADA &ibldghililySincubated at 60 °C for

30 min. The reaction was then cooled on ice for 15 min and unencapsulated drug



renmoved using a Sepharose CL-4B colum eluted with

HEPES- Dextrose (5 raM HEPES, 5 % Dextrose, pH 5.5).
wab@siivpesone size was 85.7 32.1 nm | 0229] PCT/US2005/015349

Concentrated 6- APE sol uti o07(10 ng/ M) was added to

the TMA-Pn-containing |iposones at a

drug-to-phospholipid ratio of 100 ng APE/ mmmol
pho hol i the mi xture was i ncubat t .58 for
reppred %nhe@qx_yﬁaécaeieﬁlt@am SR G SRS N STMEPES-

Y 6O, Ueh VRS i an Y& LYy G€ thef Rh@ITRSOBE BALY
]q%2§g%@gpha G 75 col um n uted with HEPESq%ixtrose
spbcufdphbto(rﬁetmcatwa HEPES- ;Nawf@h%ddexlﬁardsfé megadgsgy Examples 70 and

7lsb§§8€lgg eméﬁxfg{ijcl&?g ué@ %ﬂ@g%e% a%uﬁg E)f { gt eélp/)rglélo rrBhosphohpld

TF@]%@&QL\I‘ RhslaMas Hdet 7 mned) gl \V‘BLMﬁoﬁjﬁo@p‘ifdhlpm’l(qa&ﬁaMwe
Exanpl e 70. The drug encapsul ati on was practically
mmmanMMDatlve EXAMPLE 35. Preparation of HER2-targeted
i mmunol i posomal 6- APE and cytotoxicity of 6-APE

[02 Z(ﬁgg lr B é)lgﬁ Eﬁar%%%blﬂ étlcs %%g&%@%ﬁglr\ﬁﬁlﬁ hilfhe %TECL}IYAE RiBRStats (8-9

sTinvi | posonmes Wwit
w&dkE dRE 2R ar HdARLT 6 lnSg KBE)(kgIWﬁﬁtﬁxhe@asr dxbealsedi in Example 9.
Exanple 34 above. Anti-HER2 i no

Viohlaspegivat g lighin *elFr@d plagmapmplges eﬁ?@gﬁ 18#"?‘?‘8\%41 (using
vmgre@ Fe % m{epr?al gt%h«?é?%x m@é@tﬁm:ll okImefhoNER 2888 Bt fldn

y assay o anpl e 27 s used to determ ne
Johfeigybhb@x haiftlife ofthemmodrmanvmlezos 29.04 lworu(Figwe 38) and very

Ls- APE, F5- | Ls- AP )
SRR B ¢ TR BTENT A SE R o1 b G BT 70 % of the
in tﬁ\g vAhTJf?)sth 84 Qﬁhélﬁm‘é'%ﬁgap‘é‘\?ﬂﬁféﬁ Qftet 2 B Eign e arHe p@gt injection

hours, and post-incubated in drug-fr
timre db anhlé\@netéa@a))f§0‘VT®1’féth¢ esuapsulatad drughvasrionrd o t{flﬁoé 4 8.2 hours.
The 1C50 for free APE is 0.26 ng APE/m, for

F5 It%@gl@?ig 756 'r/:r\;s:)(l):{nm loaggdngt?lrw %ﬁlfeg.ﬁg\%drEA -SOS
d| U1 1 BRgHEAnd, (ﬁf anfhe "3{‘8}?\3@?‘8‘3“J§

B e goggpgs;gg% e gl g BebRt T SERRR o of

DSPEUER) /RS ORI &Qﬁémb@? R af2: @Oﬁf’&@adrawwmveom THA-SOS
agal nst cancer cells in vitro. [0231] 6-APE-| oaded

solupas@EnEsMAEE S, il égﬂapgdolabtycﬁégg @mmb]él@g)wﬁsrgggmﬁqeg by ghe method of

et ed
ERRORE R TR L 11 Po oD g L R 0,08 s pgre size
pf)l%l::!trgﬁﬁate MRndeERs SPigetidtine (VOR) MAb a@élﬁo(tki@h[bbebfmbm 5 mM

ERBI TUX(tm), I ntlone stens) was digested sin
R Fr Hele deregse papeoag hifiers p M’.aﬁwwrlewuw.@te at a drug-to-

ra nts_wer edu
pg ngf" 18{%& ﬁS‘b e ? i@?n%?hn@%ﬁh%@ﬁ ghthggHZ\Qas%usted to the
ifdi @EcEnats uwape P WaoH, eh?b ik tge wak iihdubatieil an6WE fog 30 min, chilled
Sephadex G 25. The presence of reacfive thiol Q4PS
owaes foy bp ern §chibe HPOBIIESIHI® FengrabthlEOPepaBEE WiiRe R sing

S, e‘é“'c,e7§l\gé’1afﬂ{rbtﬁé b’rﬁbtﬁgraﬁ]y AR MeSHKIEABS08 3 (20 mM HEPES 135

re cova tgated to an anphi phi
mNMN&ET], pl6: ﬂECBhB@E?Eﬁédﬁhmsbmereafrthtm maﬂg&ed/ﬂm) vmq:nstme by

aqueous solution at pH 6. 2- tein-linke
SpSRPhotaRIeBY §Fing 2ASqregncy ak@ﬁ%dﬂ? §ﬁ8&5%5“8“é%5{‘8%%?c‘5tfP%“’Pa“O‘

9
o e P e o B o e e, i

m cell e-form ng conjugate was separated from
mmq r e qeacsulis otesthnwbybelkivzia Eabla 17 1HA deed leading was in excess of

BT %&g%ﬁﬁ %2%0 Ay ?Qg’t?cagyé(y%rgglxt%’ L%gaﬂ“b 98 AtpH 3.5,

Chem cal .), eluted with HBS-6.5 buffer. The



conj ugate was recovered in void volune fractions.
| mmunol i posonmal 6- APE was fornmed by incubating these
wo epesoimes Wi th C225 Fab' - PEG DSPE wi t h dr ug- | PE®es2005/015349
| i posonmes at the ratio of 88 ng C225 protei n/ mo
| i posome phospholipid for 30 mn at 600C, quenchi ng on
ice for 15 mn, and purifying the inmunoli posones by
gel.chronatography on.a Sepharose CL_§5§00| aIsE .
wajchiisthewtt pbsepsd g thedipopaipe mirare afiss adiibn aﬁ E 48 Ruipyithout
viQi I . ). [0232] NDA- MB-468
p%%ﬁk?%@%?ﬂﬁ%ggégﬁﬁggﬁﬁﬁggggwggégggancer cells and
MCF-7 human breast cancer cells with | ow EGFR
TebipB2s pHeDefeATSCe oRvolemstinedpadvim inte Hiposouies widdentmapped TEA-
eir supplier-recommended growt h nedia, and the
S totoxicity of free, |iposonmal, and

ol i PEEDRAPAS Ben b RThoa of - EXBare 3T Ay (4

C S were incuba 4 Hh drug- cont ai ni ng nmegyi af 6
hgﬁgs, fol | owed b%ggjﬁ%gs post -i ncubati on inﬁkﬁé(ﬁg
drag-free medi um32The: 26ults are shown in Filghte.416.
In MDA- MB-468 cells I C50 for the free 6-APE ﬁ?ﬁ aFﬂut
0.30mg/ m , and foto%»53:8 Ls- APE about 0.9 ngPrl* 1

7 cells 1C50 ' t 0.1 for the free gs: ynas
gggat 0.5 nmg/ m ;wggégggg C225- 1 Ls- APE abou#ggﬁaﬁaln1.
| @20 of Ls-APE i 34BGth2@¢l 1 |ines was >30 nf?%hd = 5Thus,
EGFR-targeted 6-APE-| O d i mmunol i posones
defrnst r at ed antﬁégﬁﬁégggific cytotoxic acti%%%?f%%
EG-Rover expr essi ng7NDAMB- 468 breast cancer 10elglisg.gbut
not in MCF-7 breast cancer cell that do not
ovébexpress EGFR37TIAMEEI7 cells, the targetl®f-lando

C 1l i meccAmnmem o vaaage 11 H
rontargeted—6—-APE++poseres—wereequattyactive:

EXAMPLE 37. Pharmacoki netics of |iposomal 6-APE in

Egg?%ﬁﬁ)] hén %g%agypggﬁ%gw ewgitTﬁlA_ I?nti‘“l:’lgluls'litnigolin-SOS
osnomagthed: eftegt ahibe/dryg/lipidiratioeythedppdiag effiiensy- pspc,

chol esterol, and PEG DSPE (nolar rati 3:2é0'0 5% mgif d
(7 Bar SOGEEAEmKHE BPAPTB PSS PEPHAR A1 ERRIE POAT b oade

he . } . v :
b B B P o O g BstfnRmol
phbsphobpidtaspHst A edcedliBg tondre parcediwe p€ Epahyle dPbbhatigosomes purified

fgg%ﬁéggggh@E%F ng%U| gggﬁggghgﬁEﬂﬁﬁégﬁ%géﬁg@§§ﬁ%§ﬁ§xfmrﬂw
1@5&%@%@?@%‘?&6%@% RH YR PBartl @ 959)P O3 R MR Sicainv@sficiency

A"non- exchangeabl e radi oactive
wispi dxdeabeld 9% by erGHEWhals studeddurdege ¢frdrugfépidi rpiies, aed Wik

at 0.5 nCi /.mmol , phosphol i pid. The |.i posones Le.
sl e apBvReh dawery BT ai iR PR Gissgabie 33
The pharmacokinetic study foll owed the protocol of
Exanple 9. Fenmale Sim Al bino rats (9 weeks, 200 Q)
were injected i.v. at a dose of 10 ng 6- APE/ kg. Bl ood
was drawn at prescribed tinme points and the plasna was
anal yzed for 6-APE by fluoronmetry. Plasma aliquots
(0.05-0.2 M) were mxed with 1-2 nL of 90% aqueous

i sopropanol -0. I N HO, and the 6-APE was quantified
by fluorescence as in Exanple 71. The lipid was
quantified by [3H]-CHE radi oactivity scintillation
counting. [0235] The results are shown in Figurel 7.
The bl ood half-life (ti/2 ) of the drug was 13.7 hours
and of the liposone lipid 16.6 hours (panel A). The
half-1ife of the drug release fromliposonmes was 77.9
hours, denonstrating remarkabl e encapsul ati on
stability



(panel B).EXAMPLE 38. Synthesis and |i posonal
encapsul ati on of 2-(2-(N, Ndi et hyl am no)

weedwghd)Bhl i pticinium (2-DAE). [0236] PCT/US2005/015349
2-(2-(N, N-di et hyl am no) et hy19-el |'i pti ci ni um chl ori de
(NSC 359449) is an anti cancer ellipticine derivative
which is prepared by al kylation of ellipticine with

(N 5Ndi et hyl a chloride.i t ol it
T%W%é%ngg‘cﬁﬁt"%/ lpgcllﬂgr%ﬂjlﬂéoegeééowwﬂtan?@%ﬁg at;f}%gfgﬁela%q‘?mg"o-
h&@wa y, DM, and Wrth, D.F. J Med. Chem 1986,

29: 1321 1322) Li posones contai ni hg entrapped TEA-Pn

Immﬂdnn;EﬂﬂmemmawuﬂescrEmedmﬂmaEﬂamﬁbe 37. LpadipaEfpymey (%)
[ bat dwth the T i s in 5 mV
HEPESBNngE‘»/bDextroseph?ﬁ%ﬁ d(%gﬁ A

Z2-DAE-1 noshol i pid rati ng/nnol Th
of | oad agdrug was 88. 2 q6§ 8% PL (efflcﬁggggyﬂ%

88.2 9 ,5HXAVPLE 39, Phar glwqjlcs of |iposeusl+es
2- DAE |n rats. [0237] Blood pharnacoklnetlcs of

| i posomgk2- DAE ( Exanpl e 38)7wam studied in raps4asson
Exanpl e 37. The tU2 of 2-DAE was 17.8 h and of the

| i posomashipid matrix, 18422.b+®)8 The hal f-1if08.40f 4.2
the drug release fromliposones in the blood was tt/2
= 677 h568). Thus, these I52posedes were 94.8+4.3

bl oodst ream EXANPLE 40. Loading of vinorelbine into

| po lJID fmﬁlnﬁghp&hﬁlaﬁ/i‘n‘%ﬁ%tlﬂé aﬁ’dl"citotoxicity of
[ 023 ?osoi il al abﬁ(?lz\ @nﬂr\ﬁﬁ@r afrﬁ?c:ﬁic@?@ &ls in vitro.
|njec Ion 1 u5|ng

[@c}il‘” Iaggooggma 60c8r{sMn%§% VQRS?\’ P%Q%GQ@H@ %%Q&'H?Exa‘i’xﬂ)le 59

snol |p| suspensi on

u§ix EHesdregpHdapholips rztth)rdfﬂﬁgb nﬁg/)(mnﬁi | 2 EIBRA -2 6i fiarASpiameunoliposomal
si ze pol¥cargonate nenbranFs. The resultin li%%sone bati
vigicrgling§51bg VE R) tvaspreppres reits Uposgmal hinfesipgre)coripeutation
& FXakpld (AL
W R Bt LR SR AR IR PRl o2 e
vﬁMMEEES’-CNH sobf¥nd evats posparedpist Glusion af viacristine sulfate USP in water,

S RER G8 o B T  Po
HES -Jetd V’%%uhﬁﬁ %%E%rcﬁﬁox§§ el B3 @QTG‘CB‘ wad Bétermined by

m Xt ure en chil on ice for 15 m n,

MiREbegedzel! a(teédltld AsAgY \ua@g ﬂmve@ubglofslé@ﬁa%%@!%e!g éhe cells

f i | Inh?;lllp;%&) Chrﬁémei%gr ?f@]ﬂm el gtl_?n g()%%etlls/)&?éﬁsa&th%apéfﬁfct\%hlght

apd! Tdcﬁbﬁ@d Mtﬁ@l&%@é—cﬂﬁtﬁﬁuﬁé’h@@dﬁ @J)Mhd;driﬁfdll(bwﬂe(ﬂw pbst-incubation in
I sopropanol and anal yzed for vinorel bine usin

asipeiofieopidiuonr ylaxs. DFOTCAHHS arF PRSETR E)‘I%Eep‘wlo Thei Groyas 75
80 e P I Ap G PERTEI R 318 hialthl BRILNAR The targeted

lipBsorea lveiekiati@chrefatgt dotdipd @ thativestiaf ¢es 6.8 anadas mgprevectéve than
as shown in Table 24. Vinorel bine | oad

tepufiet drugtand@ 7p tinges npﬁra@wwhmnqro@d/get%l&qsméb%ﬂaeﬁl?f)wmg
f . . | i ivery.
BRSSP0 TERLS SRR g v
various pH val ues of external buffer pH
Dr ug-EXAMRISD 62 Bil@idphamaokimgtionof D.s-VéRlimxats.
efficiency (%9 5.0 347.6 6.35 99.3 1.8 5.75 355.2
(02752 1QAp&omds Jith entrapped SOS-TEA solution (0.65 M TEA, pH 5.8,

osmolality 530 mmol/kg), and lipid composition of DSPC/Chol/PEG-DSPE (molar ratio
3:2:0.015), also containing ["’H]-CHE at 1.5 mCi/mmol phospholipid, were prepared by



6.25 377.0 21.5 107.7 6.6 7.0 374.3 29.58 106.9 9.0

EXAMPLE 4 1 Liposonal vinorel bine prepared by TEA-Pn
woredohoar7az various drug/lipid ratios: encapsul BET/O82005/015349

efficiency and in vivo stabiolity in mce. [0240]

Li posonmes with entrapped TEA-Pn sol ution were prepared

according to Exanple 40 except that [3H]-CHE was

i ncl ude n id matrix at 1.5 nCi/ I
o RSN e bR S o o Bies Topeh i shggked
onhREmbhBRSSIREh VR R rOLi%edf 80 AR o¢i100hel. bFH&Glposomes were
bltartrate USP i n aqueous buffer of 5 nM HEPES-Na, 5%

loddodt witls & CRo# ;67 5. 5admg4}?é3mhabpltddam o5 pHbnprgels a3 descpped in
150-.4 2
E nﬁple%g 'E?_e gg? lg]é@rgg A{posorglesn\%%e%%i% @tEreg% ocfe g[da efﬂ%no rats

(186-200 ) df 418ose UTS v vwwkgalanefﬁamd@ajpmams@mlcs bftheRB)g and
were isolated and anal yzed for_the dru

thehipsgtet lipiddvastidiedme dpsirded o Exappiep- %bweurfw (& ip the

blpﬁg sanq%lgs Sl ﬁt?atnx? bs B E-IP@CC% (fée:s;?g %?rrl] ?kg@g%gﬂg @mea} hat the

vdlﬁmVE@toD@f zalhe@)sdﬁsﬁykahrrﬁ)mign V%AHQQpH'Bfo anil [acedontimie in the mobile
varied according to the degr

f
Pt Benfnde AU BY C8ITEL SRetoH fgr RoLlS BT are shown
in F1 Fﬁx%%l £ B 8ot rgp DM Fral @8 lendiDé @i%dle@ﬂm l&liﬁwty (blood

Bl s were anesthet) Zed exsangui nat ed,
hiif-tioes ol - Eohdiecit ewomlnalczmqrmtlme wes @Irredketbdﬂoesble agamst drug
cont ai |ng known a of .PBS w 0. 04%.EDT The
lopReksan SR R R s G teteate Bipeouth MR LBRTAR < he
supernatants were anal yzed for |iposome |ipid by
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limt of the enployed anal ytical nethod. Table 25.
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TaU%eTEAChaﬂﬂc&némcsaffmpbaimd:SyOfEEd withotinkgstine asing déA- ﬁ@{séia'%ihod at
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550 g VRB/ mol phOSph0|IpId Tabl e 26. Dependence of
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|
r at | BXWMBLE 6. Re¢pivotipmof HFRE-taxgeted lipgs s |V'11%!p Hinggnd
ef f i shtmeyor(ficatyteinoRrergesed anbHERA tareeted dipaeamalviseristine
159. foaidst. BEROGvOrexPrdssglhudstn brebgt cantepxenogkafts ipgpice.
381.8 16.3 109.1 5.1 450 456.1 29.5 101.4 6.6 550
(0296} 2 VafrietiSS8loAdedllifbsEXAVRLSEY @B-S P8 eyl ESrS@F method were
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VE}%%R%Q}SZV{@ e%net}q ﬁF%ES%&%ﬁ# oclé)lg uga%%%?al%feel 9) as described in
Example 43. Vincristine-loaded liposomes using TEA-citrate (Ls-VCR-Cit) were
prepared similarly to Ls-VCR-SOS liposomes, except that triethylammonium citrate
solution (prepared by titrating aqueous citric acid with neat triethylamine to pH 5.1 and
adjusting the concentration to 0.65 M triethylamine) was substituted for TEA-SOS
solution. The treatment study design followed the method of Example 10. Subcutaneous
xenograft tumors of BT-474 human breast carcinoma were raised in nude mice, and when
the tumors reached the size of 250 mm’ (range144-309 mm?®) the mice in the groups of
eight to nine, were treated with free VCR, Ls-VCR, or F5-ILs-VCR at a weekly i.v. dose
of 2 mg VCR/kg for a total of three weeks, starting at day 19 post tumor inoculation. The

tumor sizes and animal body weights were monitored as described in Example 10. For the
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results . are shown in Figures 21, 22, and in the Tabl
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%%ﬁpé@ﬂgﬁgﬁ&ﬂgg@ Characterization of vinorelbine
| i posones. Liposone size, Drug |oad, Loading Bl ood
hal f ENAMPOE G7.dwatlngsgodrogs urteéupos@memvgvtmtrapped TEA-THP
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chromatographed on a Sephadex G-25 gel filtration column, eluted with 5 mM HEPES-
Na, 145 mM NaCl, pH 6.5. Aliquots of the purified liposomes were solubilized in

acidified methanol and analyzed by spectrophotometry (Example 71). Phospholipid was
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e oL S APl B TR LS R EPEPL] BB A008 o
(%}g% AR Datepes3 aliRsEPtQ 1? hat | 106 i eSNiReR Theuesu(td (Dable 37)

and substantially | ower than that of
insbentedathgfeviate freqoR bridaind £PT- higyelgased fremdhe Bppsewmesn padegwent
37-fol d.enhance i Vi a result of cancer
R IupAE e sl B R e ar ag. ExanpLe
49. Cytotoxicity of free, HER2-targeted, and
TabRrR-7acgetedoh bpisoanl lipdsamnleCBI1é iag N3 8 ahtarbBxylate forms in
cells in vitro. [0256] The |iposonmes and net hods of
mayse plgvr §u¥78xanpl e (Exanpl e 48) were used to study

SRRl OXT CT AL IERE UPTOTElpI e, TS- VRB. afidss

s-VRB in over exgressi ng_human non-snal |
cell lung carcinonma céddiemeCalu- 3carboretitean lagtpee carboxylate
Culture Collection —RockvitH e, M) —Fhe—eceHs—were

7

FgecoWPT-iln RPWI - 1460 mdcddufani th 1D%flefal chdf Gerum 584= 2.1
in the presence of 5% . The r ts,are in

Figure 26. TRe | C50 (ST ce VREE e 595 mf/ﬂ%?%o 78.6% 1.3
mg/ M for F5yl Ls-VRB, «@nd 50 ng/ ap.1f or nont argeiemk 77.54+ 98
Ls-VRB. This represents a 5-fold enhancenent in

si@@pome- enqapsul at ed ogrugoact i vkdby as a fungti®on of  <0.1
targeted delivery to the cells. EXAMPLE 50.
(Gyepiudatedi t pdof free, HERROtar get®d, and noh?tdhheted <01

naaceared

H-posorat—vinoretbime—agair nst—SKBr=3 s ViITO.

sgPB L The 112posones &9 :Fré@-ﬁodSZ%pigznpl egﬁgda{{]d t he?-> 3.0
sed tg,study cytQtoxiGity free vingsaldine, 12+17

({é‘i@% and%lé-"s-l Ls- VR iBg EIE7R2 O\q;Ié'Pexpr essi ng _human

breast carcinoma cells SKBr-3 (Anerican Type Cul ture
Col l ection, Rockville, MD), except that the cells were
grown in the nodified McCoy 5A nmediumw th 10% f et al



calf serumin the presence of 5 CO, plated at a
density of 5,000 cells/well , and the drug was

w0 pehert7erd with the cells for 6 h. [0258] The PEBUK1085/015349
are shown in Figure 27. Theel C50 for free VRB was 0. 28
nmg/m, 0.17 ng/m for F5-1Ls-VRB, and 0.8 ng/m for
nontargeted Ls-VRB. This represents a 4.7-fold

ZQP?@L@?M@&@%’%U‘%‘? cﬁﬁl v %}at‘%w%tqﬁga | n Ogélélé?gg%t—fapin rats.

bor aressSi hf b gty h“%ﬁwgnfﬁ%” i Gl tamymonium
shérsgb%@ﬁ@@fe&@ﬁa@ng @%ﬂwmbyp}%usanmn@)lmtt? 531 efdnéln@mhe

dlstearoylphosghatldylchollne chol estero

lipp@nDSPE /83 28.0 2045 apl and %Tﬂé)enb%pswya@rawa@ﬁlq F &rhoed mg CPT-
GRS AR G bR AP ARyl Mk Bhousy

at ﬂie%EB’bmﬂmgﬁklgﬁhtoﬁHn5le713i16m3)ratsf( pdd-oaieg) iyh frelmﬁtr@d:entral

extrusion through polycarbonate menbranes (100 nm

vgn%)catheé%@aqi thsrblend semnlgsoseratlithABT Pt AT @ls APt ¢ e gieiod of 48
d t 0

hloag 951804 i IBOL eI AR Bin'iE pelina gsg%og; i ?g 049 EDTA and

qnaﬂd}Oce(nfnﬁig&i togeMBREB¢ bisod cﬁil‘m&ﬂlhod)tls pf the saperﬁﬂalﬁl(ﬂlad;s were

d bed EX 60] Fenal Blc .
RO PSS -t B iintaiber Gy Sy o e o
b ECHEG AHRGH SRR e AdVhd A malkaampiricl APt Cwas

man col on cafci noma cells (Anerican Type
c(aaketdureey EpldlgdteirgyndRecteblel dfer 30M)in, tht Apesomgl GPTH 1dags

FPAETLR BS R ] SE ML EAAG g U Bel REGod ot 24 b
ahﬁ %Fﬁrogﬁﬁ%{a 100, SF theatih ST8EIBinQRE Bira@didn’ 8t 88 hWrhbrefw 8o
osomal vinorel bine at a dose of 5 ngﬂgg t hr ough

dteh:etabh:l donyeinn ef dreylipokemel fday of £81-H tosither PF-3Beuthe carboxylate
fl%ﬂ% ﬁ%gh?nlau a%‘:ree g{Pﬂ-en%lc g]gt éﬂo 1P%éered$%sea %O?lﬁlo\{’\le{:lg%‘tg(ﬁ g%tme&ile

ciicGRtiYR§uifeRSUhEE s bMNdodt Camipeindheretwis apprieiablealori@sion to
wascal cul at ed using the formula: (tunmor |ength)x(tunor

thg errbgrpyigie form %féb%gglgt reatnentrelated toxicity, the

animals were al so wei ghed tw ce weekly. Liposonal

vi nongk Rvi 496, QUANERLQiADITRORPESLR N NosPRESa,

ef fi caci ous I n suppressing the g

(bRl T8 POk RO on C@H%»&ﬁk&npﬁ)ﬁd&&ne&m&pms method is
ree rug nhors al ways

vrﬁ@hﬁemm Ragtlgr Q@59 ga20en28ijuotiloé hposmsas latet plhe@dahariget-

| d d ot t
RSN A A A AT G e R SR
ltlbaltzol@ Hﬂ@@fmé@w Agm idH Qfﬂb%x oY, %%x%g&hg 184148, and heated for

toxicity (Figure 29 EXAVPLE 52 Tn”vivo antitunor
adfiftionalc30 wfn. biplawdryelo genmperoidsi indetagiad hy tin Gxdi@gor paper Stnp. The

|
R ar Pl DR TP ABPE SRS bR ALP e BT
mhﬁ fASlydtR¢, eniBA-Bith 01 &€ of %%q\ﬁ&ﬁﬁ%ecdﬁ&bgmdn%d incubated on

209) mere |noculated subcut aneously with 2x1 of
aCDOZBngmanenbatb dorold max: Theobwriace of reAucedal,hO&phomolybdate complex

oSt - | tion,, when t unDr di anet
BRRSHRE 0B e (et S et Tl B Eh o P AR tsine
1661@HHS pRbsphhié&tadBhidBbEAGHOUP. The tumor bearing mce
were |nJected through the tail-vein with free
vinorel bine at 6

th
lp?-%i:ls ordpdifiecherid Idtﬁeﬁféo’ht blne ﬁ@qﬂeéwgélvéd%gﬁ%gwd\lé rjpis method isa
f(r‘atfjo%y ? gfleol%et%oé r%fsorf @%%4} gjﬁ %{ {;1190%?' of leoorsox]tnhsehavu?g 1-10

Twer&>fniedt’e
nornal sallne Tunor sizes and ani nmal s body



wei ghts were followed as in Exanple 51. Liposonal

vi norel bi ne even at 4 ng/ kg, was consi derably nore
wetdosaermious in reducing the tunmor growt h t hanP€T/E82005/015349

drug at 12 ng/ kg (Figure 30)7, The ani mal body wei ghts

in the course of treatnent showed little change (<10%

decrease) indicating that the toxicity of |iposonal

VI nor el bi ne was not increased conpared to that of fr

mM plosphplipid @reamined witGNELE csscqnﬁavd\sblfwm 2qi¢, At 10 ul of30%

flcac of, HER2-t ar d li Vi nor °
st ARl B AR TIT RS R pg0-07C for
105%;@ dlﬁfté@@tth@h Lmeﬁﬁnz%@%@rr mi QA wikiD 26 2] ofVRB4 h@&@&dsodlum

| i posomes 99. .2 nmin size were prepared by the

suTﬁwr mubraécch@:da bfnhEg amtﬂréaam for madn;TEA B ddspde aafblent

ctivel exce
TR VA e T A RSl g RO SROIT B | B feous
a&t)rt§<,5901ﬂrgx[er%'aled A fiees staﬁffpg&ta?glrlchm&!)&@!a b¥iliRe ekdibagh for 10 min.
was forned by incubating these |iposomes wth

SEbpREGDBRE! ¢ diifl edymt aanl(i s derEpentpre an@)he@@s@éwwé aefluced

BT-474 .H
Ee PR R faP e PO 280 St Y e The
afib&® APhbSphEKFARS GetdiPhind fréAfhe HaRRsd cﬁr&’%btaﬁ%ﬁhn the same run
i nocul ati on, whenthe tunors reached about 200 nmB in

using eta(mlamgelummsmglgu%) 6, & laed P sMiperassipgfHayArogs® phosphate.
into four groups of eight animls/group, and treated

Loy, W 5.mg/ k 86, YRB
e P T3 e LY G VB VBP0 s i
280 nPp&ASEs Of maniIlel10AeBEh Ynik Qe @ :1 BY abluffe). t"Ihi’eQﬁgamc phases are
I nj ect| ons. The control group received equal vol une of

cmbmadi usahea&eems?rhé glagsrbibs, anddhepelmets br@dymmdglntvgcmm elhe

B NN e e DT T

NPk inseRd Vaygmee ef ficacious in reducing tunmor growth
than the same targeted construct | oaded using

gg’i(phosphat e), and both i nmunaol i posomal prepar %I ons

[ c binbesa erdadsted otberaisss theaaalyierl delae pregented as the mean &
ninistered at a dose of 5 ny VRB/ kg

St(aﬁglara%hgggfmmgﬂegﬂ‘ug treated mce denonstrated little

change in weight indicating that the treatnent was

wel | oA errdiedl (Quantificatidh of HxXiddyRhEhS lipodomesi vo

antitunor efficacy of HER2-targeted |iposonal

(02889 elspedrvpRerinsic Plandifibaliinaniqhse astipesanee(10- 50 ul) are mixed

xenograft tunors in mce: effect of PE [ ation.

withel ML IO erapsPeisertPand|cesirarag 0045 U rﬁfF‘ imd Tk

t r r
I o e e
daﬁ&ugﬁﬁj 48t aar QPITyl Iymlr topotetanh3 PEGnnelliptivieesyA06 @m0 0Gidorelbine,
(768-20 NOF Corp., Japan) at a nol ar ra%lo 3: 5:0.01(15
200 o5 oiETsyneAndisblastige( CPOYPEE9AMAUR! Bt fraR & fgemined by
i et hyl ammoni um
C891 %%Ogggﬁgﬂ%énﬂy%oﬁ O\A/epdtj&brgé menbr ane extrusion
accor ding to Exanple 48. VRB was | oaded into the
[0289@50@301@171@0 equdntigé qtvos phighdtpptlipesping-cohtadBag samples (e.g.,

TSR g R P SR S B BR GHE P o 0%
1&0%%@5’5%160 H93 NascHesarhbaduon: B0asRberofdnol UKK mn@ [ mL). If

BT-474 xenografts were raised and treated i
mtt:tm p‘r@cegtayRB ocPs,|the sanyres arg . I99gbReEd ongiee 1-2 hours and clarified by

cgp]t&%galtlﬂn EO élg}g(é Eg 1 O@X'gs%i{ﬁ/ %}%&%ﬁc% ﬁf tﬁx gﬂ%‘%ﬁ%&ﬁs easured at

the od@th Whidlerdt@ OPTOINI, exdfafoh BP0 8m, emission 423-425 nm;



derivative PEG DSG was noticeably nore efficacious in

reduci ng tunor growth than F5- ILs-VRB with | ower
wa@ewane77ef PEG DSG whil e both preparati ons wePEI/Ds2005/015349

active than the free drug. 1IBXAMPLE 55 In vivo

antitunor efficacy of EGFR-targeted |iposonal

vi nor el bi ne agai nst U87 human brain cancer xenograft

tunmors in mice. [0264] The |iposones (8ﬁ.6..12.9 ran o6
Tdpatesiny, @x B{rtOBEI3EP- 375 M. Exelien 1P abad d Bmg § 1 UFIELS.SGg tation

sol uti.on e I ' Vi R Gtandard
wf ST A5 PAERE G fibe Pafiahath i CRcaceRt
cub@R 2 EadibtrhtisonViBhe Biask fluepsteace.by i ncubati on of VRB

| i posonmes with the PEG DSPE conjugate of an anti-EGR

anti body Fab'_fragnents as described in. Ex - .

0o ARPEE e ARl Rropatv i § ot ooz fPiiesiéy igoretbine

g) viefelipesoBtesed subcutaneously in the flank area with

1x1 07 of U87 human gliobl astoma cells g,ﬁTCC?I 3 mol "
[02983p e HdpasantestorEPgpasht fHP HRed 2 Ohmofar Ragts chpleyisial fa3 gyolar parts,

o0 i 1485 EZeDgPE 2890 mol
arplogo e pl i SRR i STRAE AR Y] i8S PCEDIPELRT0 molar
pakd) d2PRGIDSE $20 Hotar pats),ané centhinées edapiuidicd G62 & WESKHYS

i.v. injections of "free" VRB, noptargeted Ls-.VRB, or._.
80@2'2%1%% proparegrasceling tg géeemggo@ Oﬁgxﬂ}ﬁ%ﬁ}a usiig 80 nm'pore size

m&2BkLe lforgé'x%giog%&ﬁi Y& ligd'%oﬁlgy@!ere\/l%déalﬁwiﬂ{ vizieldiige atkhe
{ a 0

unor sizes an I ma dy weights were nonitored as
diiup/phxsiplipiditio G228 RghmmolLand WRB find Sromoeneneasiiataduinag

efficacious in s r essi h rowt h of ..
e e RIRSA HG R BPaT RO ARG areTs By drug and lipid
SR LS ddRABe®int eI @y gaihgdod thptipestrhe Midoy QEDSNBIng

or

ree vinorel bine at an equal dose,ﬁ(Fi gure 35). .
vEANRIELIE6] GRnsspar b ammalieh. pharesulibkiakis 3Ddngsated that while

doxor ubj ci n enc i i Si 0

PR SHGHT G SUT A bt NOGulq B RRT R SB o of e,

li?&%h&%okﬁk@liﬁid‘(@t?h&lemmpﬂ&itbﬂabnpiﬁﬁﬁaﬂmdfgam/b@(ﬂfebtmntthedrug
abl e below) were formed as _described in I%xgggl e 2ff t th

lond Aguefaeigncypbrmeparllepgpme. RRS-PPEOnsuspaninglypyf gpt attect the
Li,pi ds,. AL A, od Lk dy:Ei ) f total

B L S LA 4t S e R ot et

11Efd§ce vol atil es were renoved under vacuum (90 mm Hg, 2
ours), the lipid filmwas hydrated in a

triethyl Dni um fat TEA- SO | Ut :
Toblay S Bt BV EBR: ByrSPBe: BEPp oy 1t BBes pgjol at varous
b3S O@FQG@% in4dadakRsough two stacked 0.1 nm pore

si ze polycarbonate filters ten times and through two

PE(aLjdd 0. OBEGnhpdr e si zbiposinyesizhonat Breg logér s t enloading
times. For lipid matrix quantifigation in t bl ood : 0
sanpl es, [ 3MPOBRETRGS ABRJESE 5P he H%‘PH‘%ﬁat rix Spiciency, %

0.5-1 .5 nCyfpmmhipphosphol i pid. The |i paspheispidi t h encapsulation
entrapped TEA- SO 4 sol ution were | oaded with

piexpikpli cin accopdi ng togxanpl e 2. Thes9.5pokbdres i h02.7+5.2
HEPES- buf fered saline (20 nM HEPES- Na, 1?2 rr%%;\lad , B'@'i41
PECEPSREr e i ncubal-ed wi t hlHb%dBubi cin hyfe-8dnibride 27041
P&ﬁb%/ %hosphol [ pi§ ratiogopf 3340-170 nghsyol )48t 60900 + 3.8
D#EEin fol | owdd by quencﬁl ng on ice and renoval of
PREDSepsul at ed dpgor ubi coaxdp gel chroda®8graphy. 74.2+2.0
Doxor ubi ci n was assayed by spectrophot try. (Exanpl
PEG-DSEEd phosphof-Opi d Waé&é§§§yed by ngg'ﬁéﬂ'gnet hoéﬁ'd‘iog
(i e 70) . Thesproperhes39f resul tighe 4 posones 17.5+0.3
are summari zed in Tabl e 31’0 bel ow. Tabl e 30. Properties
FEGIDS®somal  dox6rubi ci n94t: 3ari ous |i Bivd.7 + 14.2 103.6 + 4.2

conpositions.— Lipid-conpesitien—{rol o)t

O (1o af i’at U LCT PUSUIIE
si ze, nm drug/ phospholipid



(mean SD by QELS) (nmg/mmol) DSPC/ Chol / PEG DSPE

(3:2:0.015) 81.8 27.3 163.6 4.4 DSPC/ Chol (3:2) 79.1
WQ@700914B872 0 17.5 DSPC Chol / A u- DSPE (2. 85: 2: OpABYSBB5/6G15349

27.2 141 .7 10.4 DSPC/ CholWPEG DSPE (2.7:2:0.3) 83.7

23.1 175.0 6.8 [0267] Bl ood pharnmacokinetics of

t hese doxor ubi cin-containing |iposones having lipid
~conmposi tion of DSPC/ Chol / PEG DSPE 2. 7:2: 0.3 was

st udi%4MRLE 38 sEffectaf intrigfiRospmyl dgigsapping aggnt on the blood

doxqr ubi ¢i n e | bed in Exanple 9. The

lip gwﬁywé?%ﬁlngn %ﬁ‘?‘?‘:m ating (half-1ife of about 28

hours) (Figure 36). The stable

doxaor ubi ci n-t ophosphol ipid rati o ipndi cated that
(02 hibamsh Wi anesab § ShisRse LT, g o

i lof ' If Hdsith1QR fe (INRNpIARIcY%C
R AT Wbt an s gyt o
suboxebtthiutiate-woa gegpatddpns deassd and GE-11 BEFEO g/mol phospholipid

i nrmunol i posones, prepared .b -sul f met :
fola?\éagrggfl?raﬁpraﬁ%?“??]o FXASRIR g?fﬁﬁ&}"s%?‘?% @g%%d&é%ﬁtﬁgﬁd
ianx%g?M [EARIESPENer hvBRM thE 8astofcang OPTXEMogbadit seight.

xor ubi ci n-1 oaded | i posonmes havi ng vari ous
Tweémi dow dwpodater, Sresminedvase apsihetisl, pnd etsargyipated,Biappn eart
bel o e prepar.e s _descr I
PGB B 1 R B SR P ERG! ol e e logd plasma by
HPI eRaegdibe® R Baxgieds, ahdireadgtarhopnsasespieysed as % of injected
co-incubation with anti-HER2 scFv FS-%G_DSPE o the blood
dasemgrogang i dsgrend (Y80)s EEQA- TEHO WSS elseciys H g Vipg the bloo
Exanpl e .19 ' eanihkg Wagd )

SR R TR e S S T T g
treated (in groups of 10-12 animals) with |iposomal or
T&Nt 39 HERR 11l memaehipmsberhlood 84 doutsifellowiag irirayeseusgfdngnistration
na/ kq once weekly for a total of three weeks once the

ok GRbrld lIesRREdNaHCGver age size of 200 mB, and the

Ir;:trllémﬁ%soﬂ{a?gfugg‘tgdg)gghrg?z%gn@n' mal Doy r4eigik Sn WRMtBood

ored a din Exanple 29. For non-targeted
0 icin |liposone formulati +ofde lipid
ng%ﬁgglipti ons contai ni ng no PEC?@PI% 0.5 nol . %
TEEGHBSPE, or 10 nol . % PECDSPE, 5.8€4€.%) udi ed; for

F5-1 mrunol i posonmal doxor ubi cin théfor mul ati ons with
TBOR-HBS. % PEG DSPE and 10 nol . Y9PEGBSPE were st udi ed

Tg;&c%gst he quantity of PEGDSPE |giyexprgssed as nmol. %
i'posone phospholipid). The results (Figure 37,

Table 3 1) denonstrated that all doxorubicin
treatments were effective in retarding the tunor

gromh. On the bhasis of tunor,. sizes at day 5 t

o XAVIRLE Thdoraigip Shiui e e Sehro g BANE TARRG! ¢ i on
anongiethylapmadumgmer ese gstasuifpteposone groups di d not

raise to statistical significance (ANOVA p=0.081
[0293] iAvaveons] Sopion vs | (SN AEH IR QRIS MSTUGHRISE Petamq%/g (RIA509) pH

fficaci. t han - L X LG &l f

RSB QR s 8 PO EERlar BN fithod o
ERempo: 6@5!‘11@%@%1; H;%&@ilﬁhli&ﬁ (WA"@&WE@DS InSeEatiSo{ig erlargarts
t-test, p=0.027). In the"10%E PE" - u
DYRE, undespartsdrholestsioly B S Boiar pags PECAMEGRPE, Ras formulated
-ani.mal s e 0. he2Y 32 &8 RN @UTYDER-SOS
e s E g e
sekciesdad R | hoaeptadbd & the Hpodones s wiriok P kasbyid e Fatios using
t%mg%ﬁg? Eggmpggs;ﬁgg—ﬁégﬁp%{ﬂgga gmal wgsor)églrollegé i; gell-alrgﬁlXt%graphy,

and the amount of encapsulated drug per unit lipid (drug/lipid output ratio) was



characteristics and treatnent outcomes. Lipid

conposi tion Liposone drug/ phospholipid Average tunor
wWG@Lrwe/168i7re, ran rati o, ng/ nmmol at day 58, nmB PCEES2005/015349

SD) (nean SD) (nean SEM 1DSPC/ Chol / PEG DSPE 83. 4

23.3 136.7 6.7 490 74 (3:2:0.015) DSPC/ Chol (3:2)

80.5 26.6 151.2 1.9 587 6 1 DSPC Chol / PEG DSPE

A Rl Mt o o o
€13t 0. 10 ratio. Hhe seshits REGhDSRmM DAREACHDhd @Eﬁ}n@SHEeved it's t
(2.7:2:0. t 132.9 2 15.5 7.6
wuwée;f%)@ﬁgg@sﬁgsur@gugvp%rp'awa@oawiw iq ﬁlp%bﬁ%rnol drug/g total
1pid)Phazhii O god a@&ﬁ@nmﬁﬁ ARGk REHT $Sm®! diel) L8R ABium/mol

vinblastine Tn rats. [0269] Li posomes wth entrapped
pathsldTE@seS@)B todigthy omm(oDi 165 coNtaiEAS theHif®sdmes, assuming

IaI y and e, 99.5

85y Peeie et O bpiod Bhesiinn) TS o R i GO rolecules
aH8 k:&Gnﬁé& il iPBsotnal eR®SHpbd kolaTR JrWPpDkaR4ES 107 BmBTbhospholipid.
pol ycar bonat e nenbranes and ten tlnes t hrough two
stacked 0. 08 nm pol ycarbonat e nmenbranes. Vinblastine
( VBL)Tale? 4% éoﬁ@ﬁ&p’é%l’% Hond3YE GiEhePE GRS RISkregames geegining
qF G -phosphollpid ratio of 150 ng/mmol. The pH

the rug Ilposone m xture mas adjusted to 6.5 using

beRert i A5h it irne HEg R AL S b oo EatFIBH g efficiency, %

for 15 mn and unencapsul ated drugrenoved u3| ng
ISephadex G 75 gel fil tirdipM08hr omat ogr aphy 2981%3-Png
Wd¢h 5 mM HEPESNa, 13§ % pH 6.5. The gykif4 ed
| I posones were then ana yzed Tor VBL o
Isifect r ophot onetri cal | y 6£6|9)dt®043 phosphol i pi d9by’+24

tlett t hod [ 70 d 7 1.
S i(reml uggd ion ?f}el Pdr %Sg‘h at ag ratl 0 %1‘;3'7%']1“E

2y / rmol  phosphol i pi d.; 7pae: h pppsonel vi nbl asyisne, had
152.4 12.0 ng VBL/ muvol phospholipid (quantitative
2c=34’52capsul at i on) [0270] ®50io@1@har rracokl netl 68. 6oif4Bhe

ol d; 200 g) at a dose of 5 ng VBL/ kg was studi ed as
described in Exanpl e 9. Vinblastine was quantified in

[02930d plidsssEndiaAtEd etheind se eiscanabeidal dhtdxappdsentdd &s the mean +
(using vingrel bine as internal standard). Vinblastine

siangRrdsies o Holsere gesa Tbe Fat @iaamﬁ@hamwgbwwd% preigmean =

I I d conmponent 12.8 0.04 hours)
%Pérgréﬁogg?ga& gt\’/eerplgg good stability agai nst drug

| eakage fromthe |iposonmes with greater than 70 % of
[026&]i niAltledughittrebiheattiondiab bewh deseritiediwith eficeapsud dtegaesently

24 h. (Fi The - t to
Fihi e e tnsat foiodgbis sP I RBOR Hisk Ssc et il i be made
\xfllﬁféﬂgdé FArtEs A0 Ghe ik S1AHE ﬁwer@@%’vﬁleg)rﬁ%g_lj'ﬁ%cb of tﬁg anventlon

| i posonmes |'oaded w'th vincristine using
shoudd bheleetrhmet voth ofdrame thehelappetidad ckifiths,cilagoyith [l@;fali]swpe of
Li posones wi.th the size of
e BRRR i o5 St FieCrefiet ThediisReMe Rl fipgrgtiples and
réfefdn@eQincBidnPpfdm appiatiBhs ARNRMBIBAURR Use THebrpoeied herein by

reference for all purposes.




solution (0.65 MTEA, pH 5.4, osnolality 52 1mmol/kg)

were prepared by the nethod of Exanple 11 using
weasagizon step of 15 passages through two st aPRBEUSDID®IS349

nra pore size pol ycarbonat lnenbranes. Vincristine

(VCR) was added to the |iposones in 5 nmM HEPES-Na, 5%

dextrose aqueous buffer, pH 6.5, as vincristine

f .a drug-tophospholipid ratio of 350 ng

W\?’%{%‘g??%ﬁ@%ﬁ nmol phospholipid, the pH was adjusted to

the indicated ratio using 1N NaCH, the m xture was

i ncubated at 60 OC for 30 min, chilled o(§ ice .g?r 15 havi

min, land DHROMACHHSB FREPHEPES 2 JBpSHAt Bt PPGHm. Said liposome having

unencapsulatedi fts Q:e%%ba‘?&_e@%mg XnddiviR bg@lmérhbrafi@tdptising

chromat ography, etuting with HBS-6.5 (20 nmM HEPES, 135 .

mvl NaCl , pi¢ & 15)re lifids, pheiein bd intepospaesoigarddindsame contains a

anal yzed for .vincristine by.spegctrophotonetry using

absor banct?:‘l%e?f‘t ‘Wﬁwo‘éll”l“eqa%&%p %%)lrrlnluglati on in acid

I sopropanol, and for the phospholipid content using

the phosphate assay of Bartlett (1959). [0272] The

resul ts aRe(BhPWwi-Te¢Rew i n Table 32. The drug | oadi ng

was in excess of 90%in the range of pH 4.5-7.5, and

practically quantitative at pH 5.0-7.5. At pH

3. 5, whi chwherdih¥ ipkh ebgenued nitfogkh etohi, pacomER R Ry, 84 15

after addition of the drug, but w thout pH aﬂj ust ment ,

the | oadi Hylengislepdra hu&PES) oMK orgalps grogp having each

pH Depend ' | St i Wt 9.4

N thont r Reps UL RE b i ¢ PREOTS AR b ROSATIS: more than
mg/ Mol Lo&dhmbgn afdnischensiye,(Wher8n 5t Bstone 4f 81,1R;, B3, K12 an
4.5 327.2 20,6 93.5 5.4 5.0 360.6 5.8 103.0d = 1.7

5.5 371.20T30'1°9XT9¢¥5. 1 9.1 6.0 347.7 20.4 99.3 5.8

6.5 347.7 20.9 99.4 5.9 7.0 377.3 22.2 107.8 6.8

7.5 371.5 24.9 106.1 7.6 EXAMPLE 60. Preparin )
| i posones wheede thewirgdnivgmoop iissm'dmnd@ithgalmllsﬂ@?ene, heterocyclic

met hod: effect of the drug/lipid . ratio.on th h D

ef fici encﬁ{kyﬁd’lg@fﬁ%gﬂybé%e@é’ Etcgflﬁ ?lkﬁmf L %roas%’?r%éx%a%rb étgmted
prepared @srildliveXadmdeomfnangidcariea B OhoVN A@mMsSfoimg an
sul fate at a drug-to-phospholipid ratio of 150-550 ng

vi ncri st i sder.avst, thivebphemins, ar amidsipogdmndccor di ng to

the procedure of Exanple 59. The |iposones purified

from unencapsul ated drug were then anal yzed for VCR by
spect r opheiieigh ayleadithrtosf R HR,] RO anethp hogipitogriopps or at least

using the assay of Bartlett (1959)., The drug | oadin .
effici enc@“mgher?rm&@um ha GOt RATY P CUIREY EArRen P meflirectly

noynAas fereReess bt XD
quanti ¢ at o8 e nPREh T ot SOTPIET, o7 o

phosphol i pid (Table 33). Table 33. Vincristine |oading
into |iposaonmes containing TEA-SOS at different
drug-tol i ﬁY}Hfr‘?"é\ts‘i“gé{‘terﬂ?fpiﬁ’taceoql%‘?qr‘&f?rﬁ‘?%@‘bﬂ‘i‘)‘PPpi d
Encapsul ated drug-to- Loading efficiency (% (ng/mol)
phosphol i pid (nmg/mmol) 150 163.6 6.6 109.0 4.8 250
251.1 17.0 100.5 6.8 350 347.7 20.9 99.4 5.9

2. The composition of Claim | wherein the organic groups independently

each have not more than 6 carbon atoms.

3. The composition of Claim 1 wherein the organic groups have in totality

not more than 16 carbon atoms.



450 452.0 18.8 100.4 4.2 550 52 1.6 24.9 94.8 4.3

EXAMPLE 61. Preparing imunoliposomal vincristine and
we@yiostawizi ty of |iposomal and i mmunol i posomal PCT/US2005/015349

vincristine agai nst cancer1ells in vitro. (0274)

Li posomal vincristine (Ls-VCR) was prepared as

descri bed in Exanple 59 using the drug/phospholipid

rati g of 35 / mmol... HER2- speci.fic ES-| i onal -
vineri ot i ne TPRE PR Gt § ik % o BIE fighBORAEh otatiy
| i posomal vhschbtth&iel Dyarbér atgggbat i on wi t'h anti - HER2

scFv F5- PEG DSPE conj ugate as described in Exanple 19.
"Free" vincristine (VCR) solution was prepared by

di | utd on of wyij [, Sd:4: I [

by steril o FFEyRpREAPoLHShEs Sulkhin sl (fioied Gt foms
and F5-1Ls- Y@GReaglatinsin WER2- over expressi ng hunman

breast carcinoma cells SKBr-3 (ATCC) was determn ned by
MIT- based cell viability assay using the procedure of
Exanpl € 27, THBRESPSsifiliEofClalrs | WalcPeih @%%ﬂn@taﬁ?afl B4i@ substituted
96-well mcrotiter plates at 5,000 cells/well,

accl i mat ed emeramiwhts coatrinddneitibatsaid imfetibr $paee of the liposome.
drug-contai ning nedia for 4 hours, followed by
post-incubation in a drug-free nediumfor 3 days. The
results areTabBeyAp&dtisi SUCRIA P -whthEn k&2 QuiRButé® aRg{oftum is
for free VCR, 11 ng/m for F5-1Ls-VCR, and 3 ng/m for

Ls- VCR. Thephamgeewttally pstomal vi ncri stine prepared
according to the invention was 6.8 tinmes nore active

than the free drug, and 273 tines nore active than

non- tear get edhk icp@pediBbn 6f OGim $ RewWrdig ssdRebamitt@hmmonium is
enhancenent in anticancér activity as a function of

cel | - speci f sglegiedionnethe gerup copsEvRLH igPr@helylammonium,

phar macoki neg | - tnr .| . DOSQITes

with entr apg%)g&%é%{' ?@asgﬁﬁkﬁgnﬁ%@rgégﬁ%—f&%rﬁﬁég 8,

osnol al i ty 53Qlemyhmkghiungiicyichghestymatpasuin] swrpiolinium,
DSPC/ Chol / PEG-DSPE (nol ar ratio 3;2:0.015), also

cont ai ni ng PERfINEYE PRerIEURCPYTHRISINI R BIFSEZIHIE, fier e
prepar ed by%ngylmamm%-am&%ﬁwgr REhaRsE- T UShAMonio-2-
step of 10 passages through two stac gd pol ycar bonat e
menbr anes wintathtlpeopad®!-g i3z g1sefhy8@xnethph)-atr0Bomomethee, N,N'-

| i posones re loaded with.V .+hH 6.5, .
i Gl phosphI A G TRRP B aan BN - (g dipeyehylgmonium,
in Exanpl e 58.N-BheoMERrd ethly R@SAGREMMETBethylammonium,
admi ni stered i . v. (to fen@?gﬁg)l bino rats { 180- 220 g)

at a dose ofrighylgmyORiueg,diethdmeHylammouium,

phar macoki ngt.i cs of tfmhle drug and.the | E%ﬁsorre I'Hpi d
was st udi ed SHECRIIDF M HAT R AREPRO8Y S FHROUNBUN of

VCR in the bleaodmdamelisRmias2ayarddytihgDpip¥ritinhen as

descri bed in Exanple 41, except that the volune ratio

of aqueous frdthestpyrralidinHing fn héacitdpipprzmivy, and
acetonitrile,j ' 35, T .
typical ret geﬁ{af%oetrtlmglugrrgl% %lr?r”{?}é%%@gs ?(g'%lrﬁ%h _and]_{%grabuty lammonium
results are shown in Figure 4 1 and Table 34. Both

preparati ons_had extensive circul ation |ongevity .

(bl ood hal f_ﬂhp\gg@pgqlthlzoﬁ(ila%drvgl)e_rexmﬂwﬁg}tratlon of the substituted
vincristine KTapcls : §e ue:

in both pr er%ﬁ@gotnlrlons ?ﬁg{l%{j?}eﬂggi%ﬂg ??}@é%)\%ﬁ%%q@@&%ﬁ%]e

hour s) ( Fi guoecedjtionlaithe suibdtitu@hlaamanbd@nnsinitbsligdsome-containing

| i posonmes | oaded with vincristine at 350 ng/ nmol

phosphol i pi 54&Tg TEA- SOS net hod. Extrusion Li posone

Drug load, t i/2b lipid, ti/2bVCR, t,/2 VCR pore size,

nm si ze, nm ng/ mol hours hours rel ease, hours (nean

SD) phosphol i pi d



80 101.2 20.2 347.7 20.93 17.5 1.5 16.0 2.0 >120

100 125.6 32.0 366.8 18.1 1 12.1 0.7 12.0 0.8 Not
waledosaoanl e EXAMPLE 63. Bl ood phar macoki net i cSP@F/US2005/015349

Ls-VCR in rats at various tug/lipid ratios. [0276]

Li posones with entrapped SOS-TEA solution (0.65 M TEA,

pH 6.4, osnolality 485 mol /kg), and lipid corrpositi on

of DSPC/ Chol / PEG DSPE (nol ar ratio 3:2:0.015)

cont &Pni ng aHemgsttion of Baip] phasin ‘ﬁﬁ&g‘b‘l’?&}?r?‘ﬁ?rﬂoﬁ(l)&@? gubstituted

prepared by,hhe, ikt itﬂqg ﬂfterﬁ?f‘%e\%e% gdjieéé% bt @6bh&SitAflon of 0.05

step of 10 passages throug st acked pol ycarbonat e

nmenbr anes WMt B. 1tMe0pdvg0.§iM).6M,50 OMor 80 nm  The

| i posonmes were | oaded wth VCR at pH 6.5 as descri bed

in Exanpl e 59 by adding a stock 20 ng/nlL aqueous VCR

sul faje sol "P'ltlé ﬁlttﬁ%f@blﬁw athertiflihe @ohdeptraidbf tAS substituted

of 100, 200, ng/ mol phosphol i pi d. The

efficiency @Jflmdnuugl inghdineiwasacsve ab@B Fo5dYl- al |

preparations. The VCR-1oaded |iposones were

admnistered i.v. to female albino rats (8-9 week ol d,

190- 220 0) @he corfiRsRiRfofTIAEh VERekeh thandiohhea@habslt anion, a

phar macoki neti cs of thedrug and the |iposone |ipid was

studi ed as Weglent duen,iarpolaigst anign, a PRAEMERS PR, agrobyanionized

shown in Ta 3 L ristine had good

circul ation + %lggrvéll élg%rbﬁooécfl #ﬁ?l ife of the drug

about 20-30 hours) and was exceptionally stable at all

studi ed sizes and drugto- lipid ratios (half-Iif

drug 'Pel easé GURPSIHIN RRWPEINS ?éllﬁp%)r%ﬁsm aCfﬂ‘é‘il“d’é‘t %‘??QP‘PWC

of |iposone

o hoh s G el PO B 4T PRt

Li posone VCRmpaimgmie drlm&elllppjsdwhtnein?samlﬁtertor ki2acdcaigprises an

pore size, si.ze, osphol i pid hours hours rel ease,
nm (nean sﬁ)loaafa%ecgﬂe@agw BAORRIING %@ Pplyagionszzd polyol or

100 96.1 Bpr%oﬁzedzsu%axs(Qn@whéreQn 28 1ip&Bn 8 mbeRes

3.9 20.8 2.2°18.4 244 1303503952 10.0 24.8
0.9 19.6 Otrgnsg8nibrar@, gra@entidftecve @5 rgerk®d of @4 eBtityvithin said
33.0 7.6 26.8 4.8 153 10 EXAMPLE 64. Preparation of
HER2- t ar get BPMSosomal vi ncristine and antit unor

efficacy of non-targeted and HER2-targeted |iposonal
vincristine agai nst HER2- over expressing human breast
cancéf- xeno’thgf:mpqsﬁlqn ccfeCIamizmhemrhwd gansmemsanfegradient is
| i posonmes (Ls- ho

pr epar ed actor |%§ad§ %m-EEQf f%% tt :%%{nd?%

[ 3H] - CHE comaaf’@jhtemldas pdstgntw g 00, raesomwletyrgeard@éram a gradient of
extrusion and drug | oading at drug/phospholipid rati

of 100 ny/ nﬁﬁwbsnrrged Wﬁmurrp@%ﬁmpﬂ@mﬁéf feagtiong C-N bond.
(F5-1Ls-VCR) was forned by incubating Ls- VCR-SOS with
anti-HER2 scFv F5- PEG DSPE conjugate (Exanple 19) as
describbed i Th&Exanpdsitich3of aviyd thestlames | tddedherdiposdme®n
using TEA-citrate (Ls-VCR-Cit) were prepared simlarly

to Ls- VCR- SEB'PIY®sones, except that triethyl anmoni um
citrate solution (prepared by titrating aqueous citric
acid with neat triethylamne to pH 5.1 and adj usti ng

t he concent tiat pokyot mo&lﬁs‘slwtctdﬁr@nhly& goip e?namislg ofa

substituted for ion. The tr t.ud

design foll H%ﬂsafﬂ% ﬁ@ laa %‘arﬁi}aﬂ‘gpgarf@?y%ge g Sﬁl}?ound’ a
cyclic polyhydroxylated compound, an aliphatic alcohol having more
than one hydroxyl group, an alicyclic alcohol having more than one
hydroxyl group, or a heterocyclic alcohol having more than one

hydroxyl group, and



xenograft tunors of BT-474 human breast carci noma were
rai sed in nude mce, and when the tunors reached the
waeewe/ 171250 B (rangel 44- 309 nmmB) the nmice iPCT/H82005/015349
groups of eight to nine, wede treated with free VCR
Ls-VCR, or F5-1Ls-VCR at a weekly i.v. dose of 2 ng
VCR kg for a total of three weeks, starting at day 19
post tunor inocul ation. The tunor sizes and ani mal
body ME|gRts%m$re moni tored as described in Exanpl e
10. " For t heLlbHteASe syd solyol mpiesy. weleastitve strerglyiepienigfunctional
equal vol ypg,Qf saline. The differences in tunor sizes
bet ween t he treatnent groups were statistically
assessed at day 63 post tunor inoculation using
Mann itney test. The dynam cs of average tunpr. size
in t ﬁg\hgr ou?ﬁE FAMRRHIRR qdf gy ln &ga@m gtdeqst quafiRaid strongly
denonst r at eghisg¥ ifRdELEL T oRAL
Ls-VCR or free VCR ﬁgaegs%rﬁgggst X@gﬁl&B co %e% %@Bﬁ&%amd
regreSS|onse$ﬁ3eb&ﬂ®M$deﬁﬂeagmwbmmamdgnn@75@©oqmomcamdgmmp,
Ls-VCR-Ci t 1o%i§9 eff ctive, au3|g co lete t )
regressi ons® st 71 0z %? B @QVO%ﬁ gHﬁW’% envative
ni ne ani mal gefcd2%) an BENBY Bleredft Was Iess ef fective
- than F5-1Ls-VCR (p<0.005). Ls-VCR-SCS and free VCR
were equally effective (p>0.2) and | ess effective than
ei they F5-1 S Thus Fur risi.ngl.
with ceI | t a?]g%%/gg)og[t1q%vogr%5jﬁmq$ WBere 2%] moicty if selected
encapsul at effomshéigroap pohsystiak @it argilheye, ﬁBosfehﬁrl@sree gleBdse,
i nvention proved nore efficacious than the
| i posomal | ygaé"i’f‘é‘%ﬁﬁsﬁﬂrtéﬁsédﬁ%t‘agenﬁﬁﬁw‘?dW?goséinia@ﬁf?se Mishatase,
body wei ght S t
prepar at i on%tg%l\eﬁgél ‘gos}s}!;}i8 &ﬁ?‘ce 41 aéflifcelr&\%é&) F%l
| ess body wsdingderythides ribicol, mgabitbeabnhsant rr(a?xhgd)ll( ec%) maltitol,
EXAMPLE 65.fPre aratlﬁ qf EGFR- targeted | i posona
vi ncri st i ne™Sritolaguritelnbyitels o5 WQsielof non-t ar get ed and
EGFR-targeted | i posomal vincristine against
EGFR- over expressing human brain cancer xenografts in
m cel8] 0278Thekamepoisision wé Olomdiédwhérpinsseites] ydnsenMERY 1 ysul fated

wer e prepared us T Ie 64.
EGFR—target%ﬁ“”ﬁhﬁﬁ%@FAgggﬁg?%bEﬁigpg?ﬁﬂ%' I’ﬁf’repared
by co-incubation of the |iposones with antl-HER2 Fab'
C225Fab- PEG DSPE conj ugate as described in Exanple 36.
[02783 Mal eTtNCRmnesitign off €&aiyn5LS6wbasei seiddpol ysnifaighisngose is
17-20 g) we subcut aneously in the flank
area with dg§gm§#ag%ﬁ§ﬁe cell growth medi um cont ai ni ng
I x 107 U7 human gli obl astoma cells stably expressing
epldernal rowth factor receptor (HER ) nutant

%E eof&ylpfim@h@ﬁ Gava Ivesbereinsad poil yeaianda stesidol
300 400 nnqrm é ge were randonmy divided into four
groups of i |nals/group Treatnments with free
VCR (vincristine sulfate 1ng/nL in saline), Ls-VCR, or
C225Fab-1Ls-VCR at i.v. dos 5 ng/ kg wer
adnini-stere edW“HQ§§°iffce®“1&ﬁ@“29“2%%@”¥9ﬁﬁ¥mnOf&“damonln
i nocul at i ong;dVifBohP ﬂtg‘r?or%)gttlé@s# ag&ﬂlé MBS 5'5,@5'()’7 orl.0
injected with an equal vol une norna “sal i
tunor si zegraneqnvaket/body wei ghts were nDnltored as
in Exanple 10. The results are shown in Figure45. Al
animals treated with VCR formnul ati ons showed
ret agxat i onrHfcohdpdBIifio b LM Aim A8 PR EH tﬁ@c&@&tfaﬂbn of said anion in
animals. There was no significant difference
bet weent he sgrddinysome sutredt inklicwt P166 erarGRqaiveleh®L WCRout 1.0
EGFR—targeted C225F Ls-VCR was nore efficacious
than free o ﬁuvgfa% ed |iposomal VCR EXAMPLE 66.
Preparation of | i posonmes with entrapped
triethylamoni uminositol hexaphosphate (TEA-IHP)
sol ution.



[ 0280] A pol yani oni zed pol yol, inositol hexaphosphate
(I HP) dodecasodi um salt, was obtained from Sigm
w@ Sshetris, MO . Aqueous sol ution contai ni ng OP@GBUS005/015349
triethyl amoni um and 0. 68112%1 of phosphat e groups, pH
6.5, and osnolality of 718 nmol/kg, was prepared by
i on- exchange on the Dowex 50W8-200 cross-I|inked
sul fonat ed pol ystyrene resin followed by titration
with neat TEA and dilution with water according to the

proogdure 9fe EXapRiorflof ahf@fiiRsCidiad 1 s 02ifurthec oohprding an
was | ess than 1% of the sum of cations. Dry l.ipids

(150 nmol BSREothenthanseid scheituted apmapRyN apePdBEP wer e

di ssolved in 0.5 m of 100% et hanol USP at 60 OC and
mxed with 4.5 m of triethylamoniuminositol o
hexamhosphate cs@budiiiOnoPCiairh @atedrdin thetmtisaiva globally cationic
tenperature. The ethanol was parti alﬁ%}/ renmoved by

rotary evagei? Birapeutpeniy-mnaldsieshdicsnaXe - oc unt i |

the m xture showed no bubbling. The Iipid suspension

was then extruded at 60-65 0C 15 tines through two

st acked 0. Thewompositish 28CHRah 28 avtzoriasad enivbriapeesent Theaid

resulting |l iposones were 104.3 39.0 nm.i | ze - .
QELS. The UHERREHSEH %&%‘iﬂ’nﬁ"r‘ﬁtré‘{‘ﬂ’;‘/W%%ﬁ%a%cﬁ?ﬁglt‘iﬁ"&ég‘%m“o“ of said
renoved by ggly iaREaMBIGGhaphy on a Sepharose 4B

col um, el ut éd With 5 mM HEPES- Na, 5% dextrose, pH 6.5
buffer, and the |iposones were quantified by

phosphol i pi.d concent.rat i .usi,ng Bartl etfs: et ' .
ext r%bt i on ﬂ@&?%"ﬂ&of’(}%%’ﬂ‘g% §1né§%§%€déﬁﬂ‘é_}§95q@ﬁ%a§19 free
Loadi ng of glNgsidiefti@. ! i posones with entrapped TEA-IHP
solution. [0281 j The liposones of Exanple 67 were

| oaded with CPTI 1lor vinorel bine Vinorel bi ne was

| oad at dr ug-t o-.pha e [ : :

g/ m)f,' and Oglpoglthog o???a?% %’f‘gl}%g&olﬁdg%%&é? rfng)%ld gél'tﬁg to the
drugs wvere @agedottid hgdd isporastaboitrd.0hat MEREStex 0.1 ogideast

buffer (Exanple 67) at the input drug/phospholi pid

ratios, indibedt@ad, Belcasy qbeuel- vaaéll%"‘ségﬁog‘t 6%?%%’@@@8?39'7’ orat
the pH was ' 0 6.5-6.8 using 1IN NaCH The

m xt ures melr%gétgﬁ(}:‘ﬁgaqed at 60 0OC for 30 mn, cooled

down on ice for 15 mn, and chromatographed on a

Sephadex G 25 gel filtratjan |l um, elyuted w.th ]
HEPE3R, 14@%%*{0%9%‘%?@ f“ZWHﬁ'ﬁ%’tS?‘déﬁ&‘e‘taﬁ%”tbcuer“?‘fwén
|i posones weriesQlupildAR i AngGiralidhdrgsbubiel drancintiardplastic
anal yzed by spectrophotonetry (Exanple 71).

Phosphol i pi thewasafuant i fi ed by the method of Bartlett
(1959) with extraction (Exanple 70). Both drugs | oaded
quantitatively (i.e., practically 100% into the

| i posgnes, e sEAYALIRE] EW hith Talheredbsaid tlotapedte entity is an
Properties of drugs |oaded into |iposomes W th .

ent r apped | mogioghicosidx apivoepshatadluopqynelapg dernvative.
drug/lipid ratio, Encapsulated drug/lipid ratio,

Loadi ng efficiency, % g/ nol phospholipid g/nol

phospfol i pi ¢h¥bmg@dimmdlz&1 19 ShdreiBsdd fHeapRutidlerBity is selected
Vi norel bine 350 352.3 11.8 100.6 . 3.3 CPT-I .| 250

265.1 11. 2frp06a groug cynsgpingiof a igppisememseinhibilog a1 g3 7

> 8 MPLE 08 ﬁh . AR 4 f¥oe HRAR iRibitor, a cyclin-

| i posonal C&E?sy ra%ngqfef Eﬁé "ﬁﬁtﬂp}r’ tty Y .
dependent kinase inhibitor, a phosphatase inhibitor, an aurora kinase
inhibitor, a microtubule depolymerizing agent, a microtubule stabilizing
agent, an alkylating agent, an enzyme, an enzyme inhibitor, a histone

deacetylase inhibitor, an antimetabolite, a receptor-binding agent, a



presence of nouse plasma in vitro. [0282] In the body,
CPT-1 1, which is a pro-drug, undergoes chem cal

W e@sgbéizat i on to forman active drug net abol PEEURIVOSINS349
as SN-38. Both SN-38 and CEp-1 1 are al so converted
fromtheir active lactone fornms into an inactive
products known as a SN-38 or CPT-1 1 carboxylates. In

this Exanple the effect of, |ipas ' [ -

i n accor dan¥& it h ?rﬂ’émﬁrag@%%[ﬁsi’%\ggénl%%g%’ %Eoghgggég%% 14

1 cheni cal J&QnYiQE ST MY dMhOfIrbgses, prppcidaigofi amytoli¢he foregoing,
presence of blood plasm was studied. Liposones wth

ent rapped &nd at tnplegeiany @ithafereesBiset asul fate (0.65 M

TEA, pH 6.4, osnolality 485 mmwol /kg) and |ipid

conposi tion of DSPC, Cholesterol, and PEG DSPE in a .
nol a1 r at i ghetoBpesiforDAECakn 8 prheprdn edd antcorailargictiioerapeutic is

Exanpl e 11, using extrusion ten ti.nes k%oqﬁ]h t WO d a

st acked 0. ogleFifd PemycEPEB AL & nhicEclGssiinoud
were 87. 4 | QrsHofifd, Wil abkal GaTarl elfipi@ife baiagathd, a
at appr oxi r?aaj?g\%flﬂé?&&ﬁgjogﬁ CPVTl 11 abase/ rr?mf) [i pos_op_rr(g_ﬁil
phosphol i pitakaby compaiings 2 eortimneim aqnpevd apyragolopyrimidine

HEPES- Na, 5% dextyose, pH 6..5 at.6Q C f.or 30 njn
fol I owed b;?o(fj’@@\ﬁf&{a?ﬁ‘tjﬂiszﬁwie@é a%P*ﬁ‘ég?ﬁeﬁ‘?mﬁﬁha tpiflg of any of the
1-1oaded | if@x%g&ﬂg,san‘ﬁ@aheanhllag%fﬁw bf the dorepoiag Sephadex

e

G 75 col umm uted with HEPES buffered saline (5 nV
HEPES, 145 nM Nad, pH 6.5). The resulting CPT-1 1

| i posones d 536.5. 20 T-1 .1/ : PR
phgs%ol i pi "¢ RPRESERY 9?&%@g%ﬁ‘}'}?egﬂ%vs\merrg%eg%gn%tﬁl is selected
freshly di sagh¥ighdpl dohsighiecemdélaisicinl enindeubidshk mtorhycin C,
mg/mM in 144 nMaqueous NaCl, acidifiedto pH 3 with

di | ut ed HCepirTeigingpiraiubigine febidgmyGBeEaEi M ydRdiral
CPT-1 1 or free CPT-1 1 ] - W f

hepari n- st %Fﬁyfaggam%laS%J\éﬁag%drgég—(q&éaﬁdgﬁn%?}éﬁ’cﬂuct S,

USA) and i ngeiyataasomycid daGnoryline, shisdkdantrowe esmipathacinAR-

a given time point |iposaone sanples, | | icat

, In fri e .
were chr ona%%g@%@ﬁh%%h%“geﬁh&l%@éto&_@%1é‘lhi'gmé‘%‘&qrﬂg?tgﬁcm’ 9-
col ums (2.mropa%?pt8tﬂleémﬁ)0,ﬁl—ﬁ%§l 1 diBx fBRrRotReci@Marhit®-10,11-
drug-containing fractions were detected by
f | uor escencacthyleedioxghmptovhating Stalured-18nd - second

(trailing) drug-coptainin eaks.were coll ecte n
consi der ed ®&thylkeae 1?’&(?@’6‘19&1“? e AU %ﬁpatpgﬁte%anndgur%te%an’ :
rel eased dr LAY i ORSeth TS eSAMBe M RER | @X 1 fedtl@@dioxy-
thaco m ABehRgh @R TiBeRa: oy oLt oxi NG for 10 s
fol | owed by2@8ptarnptogatinoir(amethylpipergnpwethgloneh! 0.1

super nat ants e anal for T-1 ¢l | : )
conver si on ‘fﬁ're@gf[ﬁ?f’ °W¥é§ﬁ'ﬁarﬂl§}°§gec%&%? ?ﬁc]gioﬁ%o}ygﬁmlg())ethyl)
net hod by VBOREEaAmdtHBEnk gincdstial] ARBlagigie, vinSeibin® vinflunine,
Bi onmed. ScL Appl. 1997, vol. 691, p.16 1-71. The . .

nobi | e phaseinporesinetverticsine 39biptiqing, Kyd-aRneRTM-&LBHSNS 2-

pH 5.5 (sol ytjon A C i fri j :

el i ver ed_atetSGipdfl- ARkl S Sl R,
vol %B t o 50r@lipth, patlidkelyidocetdied aadeviveriveps iy of Shaleragoing, a
detected by fluorescence with an excitation %37f5hn¥n .
and eni ssi oAroadrus@bamnet te ©regring Rnd AN £31RE ChpeC ighgioregoing..
mn (CPT-1 1 carboxylate), 6.8 mn (SN 38

carboxylate), 9.3 mn (CPT-1 1) and 11.0 min (SN-38).

The mgsul t sTHT akrhposaion éfiihicaledheteat savhibemputéeentiorisiselected
1 and CPT-1 1 released fromthe |i.posones gln%er%ent e derivative
conver si on, oAt # FIOPP GANUINS EPTEN APRFFETY (T BEYSTEBIE!" ’

Tabl e 37. ngbzﬁr%h gng,]fe, (ﬁigﬁ%@mrﬂih@@ﬁQH@Jpr&Eﬂ_Galdx_llg, quinolone,
into SN-38 and carboxylate fofms in nouse plasma in =
vitro. Sanpl@lofiimel, ahemidinORpgound, genginigiie, 93 laphdmentic

car boxyl ate | actone carboxyl ate



Free CPT- 11 2 1.9 0.4 35.2 1.9 4.4 0.158.42.112

<0. 111.50.99.9 0.878.6 1.3 24 <0.1 <0.1 22.5
W@2@5/i77752 9.8 Ls-CPT-1 | 12 97.7 0.1 <0.1 2.BCT/0SI05/015349

<0.1 (encapsulated) 24 97.27 0.1 <0.1 2.3 0.1 <0.1

Ls-CPT-1 | 12 60.5 10.4 25.0 7.1 5.0 0.3 9.5 3.0

(released) 24 78.3 6.7 14.0 5.2 6.5 0.5 1.2

1. 7TEXAMPLE 69. | ndvi VO cperri cal stabili :% of free or

| i posomal CEYPRYUNdnPYTARIEL ap gpigsphiptpprsaa) fhye. eEAmIPIqUIgE an

prepared as ahfifufXA iRd-8 18R rNaiNY idon§idN, i RRImRL Mk etoconazole,

sucroseoctasul fate having 0.65 M TEA, pH 6.4, and
osnol al i ty Bocomndk/dugntiTherobiapospbatesgirme colfazol ggcgonicid,

18.4 ran, an T-1 1.encapsulati.on was 510.1. .16,

- 137 ni mor o ERERRRR MR e R Siehia ot
CPT-1 1 was dafvatite,dzet&shn, REMASDSEBHx Aln, b entHARBLA] of
25 ng/ kg into female Albino rats (180-220 g) wth )

i ndwel | i ng EBRTPEIYCRE SELY, erxthiemyeis, azaheprpYran slasdlromycin,
sanpl es wer | - b . i od of

48 hours. T(r?])lee (?Jéx%;f@\é‘%%fxg?ﬂ&éééﬁﬁg{d@é?%yﬁ}ﬁ}c@@ﬁ,cold

PBS cont ai niphenoly®étypemailindiepscitkh ymarieillin foagelint oxacillin,
renmove bl ood gel_l, . Aliquots of the supernatant fluids,
wer e assayedPgpicigpy afetjacydppeaymponpd.eEphiogiar SRR SN,
fornms by HP I, vV e
shown 1 Fi orer sl Sha R Pi Fr SN B

was cl ear ed cwgeymyanpiahanbutd] sgniazidepyeatiadhide af fautind @ fampin,
mn, the |ippsomal CPT-1 1lwas persistent in the

circul ati onC%?aZ}IEme.”Zarﬁ‘HU\gﬁﬁd apjang $omEpeRrsh ampriadipg,g

in the bl oodiydhidtheha qﬁﬂfiiir?@&fn%uﬂ&}tﬁh%né%%a@ﬁné,Qﬁloroquine,
drug still in the circulation after 48 h. There was no

det ect abl e bpdresydilanqufie,tpmendgupesanediaqunenafilogmne lan

to either SN-t38. orb.t he c?r box,\B/I z%l;?e formof .CPT-1.1. .

Free CPT-1 frtricEobig] granplaisFiRtptiodacin il ome ke iy
fromthe ci hekdiriciael, AdtioRadiRdflokh@hfa dulfofaidea @Mfiart Gract
mn), and there was appreciable conversion to the o
car boxy! at e apigpierdfialt o fryyoinEXmpgErimpa nitroimidazoles derivative,

tificati f l inid: 4
St ed-acritgiiiatd ahBARATE AARKRNPLLRI R S6Rund,
. This net hedethihinmtidobegniat] shysBaiptdied, tin @929 heimer

10-20 m aliquots of |iposones are placed into ) o

heat r esi st adBuRpREEENE. jHade, 3] YuisPalinggnah date, hgnaiiopipe, biperiden,

0.5 mM of 1 . A i.d: o or (¢ .

m ner al i zedgggy gy&ﬁ%iﬁgﬁexgﬁeg%@%&n g?ﬁgﬁs%ﬁ%é%%ﬂaﬁgg fre,

per oxi de, ahglosegatimd, fcopoladdie! ppahth8themramadremdrgic compound,

hydr ogen per.oxide is detected by an indi cator, .paper X

strip. The &P@%@P@&e@é%ﬁheﬁb%fr%ﬁs&gﬂmeeﬁiﬂ?ﬁa ' °BINgpRine,

diluted wi t BodfineMhrif: %gﬁﬁ%%&gﬂ,%amgéﬂéml@lﬁg@@g frbutaline, a

mxed with 0.1 m of 5% aqueous’ ascorbic acid, and

i ncubat ed oseratoboi tebpigkavahihitobanlergasamb@ deiinativEhemyorelaxant of

absor bance of reduced phosphonol ybdate conpl.ex is

measur ed at *SUTS FHCAAG D URar S D8Rl b AP By r ve

concurrent | ¥yQsau&REe, dshtfdend)Alc@8ME & MERSBR&Btor antagonist, a

standard sol utions. [0285] Mdified acid digestion -

bl ue phosphbsistadisaableclast drsbutil) amipdproneEa hrogodigzepine compound,

nodi fication..of the th b rri.son (1964). 5.m

i quot s of Uttt RaRT R A0 ARG bRl g tocal

m xed with @fkstetiotompnarinbroahiad, Hoddinkiibe diiodaiadldletmide,

m of 30% hydrogen peroxide in heat-resistant glass ] )

tubes. The AhkidReSDAE Hbitos @ptopubepdapdat fsingprol, quinapril,

mn., dilut A -dei opl: .ef ]

wth 10 i SrpahndplseBay e OMAE thafifhe, MR
morphine, an antilipidemic, fluvastatin, gemfibrosil, an HMG-coA



sulfite, incubated on a boiling water bath for 5 mn,

and chilled down to anbient tenperature. 200 m of 2%
wa@euwsonous1anmoni um nol ybdate and 10 ml of 10% apCEUSR05/015349

ascorbic acid are added, am$ the sanpl es are incubated

on a boiling water bath for 10 mn. Sanples are

quickly chilled to anbient tenperature, and the

absor bance g saqpe | : '

det er m ned g’%l%gg%gﬁwggtggﬁ?’ns tgﬁlg%g?gh%’ gg)%ng%g{'ll'%gbenz’

amount of ppeseinlgupndhidmedgteadril flgdrdlaone, tahenstoasday d

curve obtained.,in the same run using standard . . .

Sol utions. hACPAler dipyidamele, aiareuicialp Sraesy igibitor

di hydrogen piQSRiRL &n alkdRAB dhRUsli2GIdeORITRERAR, a dSrivkde of any

m aliquots of I'iposones are extracted 3 tinmes with

200 m por t diths fatgareg, hamoldreghdfoamgfoditim fersgoings aid arparigjog of

vol une). The organi.c phases are conbined in a

heat - r esi st%’?ﬁoﬁﬁ%to eﬁ" and the solvents are

renmoved in vacuum The residues are treated with | ON

sul furic acid and further assayed for phosphorus )

accoPdi ng t dhe F@nmﬂmdaﬂcmno%%whp@mpeqsh @4 f said entity

I ndi cat ed o}e%erir\’g' %Sap Lﬂ?edqpl?llq%lltl 'o%gine%?tgfé ﬁ]ro%tkﬁra?§@%t°%q

as the mean' Standard error. o l%rlpllca e runs.

EXAMPLE 71. Quantification of drugs in the |iposones.

[ 0288J Spectrophotometry quantification. Aliquats of .

| i posénes (The sompasjtiond Gipigedt wihersimleast 8@"8 of sd entity

aqueous i Soprapanal., SNt iRl ShsBFR aReds NeliCli 2 apsc,
t he absor ba%(r:e agalcﬁégﬁt%éﬂé%lﬁ@jsshnﬁﬁg %?lemsasur ed at
the foll owi ng wavel engt hs: doxorubi cin, 485 nm CPT-1

1 and topotecan, 372.nm_ ellipticines, .306. nm :

Vi nosBi bf et ho SmBRI A& Figt Phi R W BHEEE sheapsylgied in the
nm The aﬂvnp&omes%fgkgd bSim H&S I RE Tt RGP APRGIH $8Hb, hAd wherein
a concurrentty run standard curve. [0289] Fl uoronetric
quant i fi cat 2éhourAlfeltpvong adrhinfistyptisn nesad peapesiten into the
sanples (e.g,, .blood plasma), are dj.J uted. with .
acidified i E%’BF%&&%‘?P%(TB?B?%FTS&P{‘ | TegaEp sncapsplatgd in said
70% i sopr opap&ondes QA Dsdo ittty Go-Lipld rab el $the2096nd entity-to-
i sopropanol-0.1 NHO to 1 nL). |IP protein

preci pi t at i bpidoaiduissver HEosuAgsee0%yr @ at fashE e af s firgte

1-2 hours apc S?I arifjed Ry, centrifugation 10 mn at

12, 100xg. The T UoreStente of the supernatants is

nmeasured at the follow ng wavel engths: CPT-1 1,

excitation 370 nm em ssjon 423-425 nm Topot.ecan, .
exci B4t i on 38ocaBrosign f{dpymned whewhpthe spgtyjpp vinca alkaloid, an
el lipticine I.lati ission 520 nm The
anmount of d?l’lﬂagljgg@e{:egﬁggEgtgggatp}?é%&g%ﬁcur rently run

Standard curves after subtraction of the blank

fluorescence, EXAVPLE 7 Ef fect of |ipopol yners on

the Péadi ngT@FF‘PrBP%ﬁ’F&P ‘%?CleﬁlmégthTeHbt ﬁ‘FBt)I/‘F ESB’QEFE@&'

[ 0290] Li posones conposed of DSPC 200 nol ar parts,

chol esterol 133 nolar parts, and pol y(ethyl ene

gl ycaéb) ( nol Thevedrghesitiyrotfi)laidedé waticreshid impindsal PEG-aDSPE
(1-20 nol ar parts) or PEG DSG (20 nol ar parts), and

cont ai ni ng encapsul ated 0.65 M TEA-SCS sol uti on were
prepaped acaofdhiggitiof cbhgrisil Ao mELAIPigngd dne dt5héH8 lipids
80 nm pore size nmenbrane for extrusion step. The

| i posones wendan gxdeebplistit therapsriet Bitie eagapiated therein at an
drug/ phosphal ipid.ratio of .35 / I purified
from unencaﬁ%tbt&%{? é‘a%dPﬁ‘af 24 8?8{1%63%0?@2%ﬁet hod of
Exanpl e 40. The |iposones were assayed for drug and
lipid content as described in Exanples 70, 71, and for
the |iposone size by CQELS using



vol unme-wei ght ed Gaussi an approxi mati on. The results
(Table 38) indicated that while anionic PEG

walesosaen7izve, PEG DSPE, at the anmount of nore tP@mud2005/015349
nole % of the |iposone pho&%holipid (0.3 nole % of the
total lipid), had negative effect on the drug | oading
efficiency, the neutral derivative, PEG DSG
surpri si ngl ' . . i ng,; . .
R g
nol e % of tatledst hif@iretpld higlidr ¢had8he Riitdpesilastis aofivity of the entity in
vi nor el bi ne |.i posones pr? ared by TEA- SOS net hod at
vari ous amd f"gn?)‘?‘ PREMS E(?ra%a%% vatives. PEGIipid
PEG | i pid Li posone size, Drug |oad, Loading anount,
mol . % nm (nean SD) ng/ mol efficiency, % of total
| i pi d phospWwbtrepi e e psefl saidi lgosREScD8PEs oBadifidistdad to a

359.5 17.8 102. 7. 5.2 PEGDSPE . 0.6.H O 18. 346.6 , 14.
99,0 4.1 PECIBb gl dsvs Ty S eiRf iy adgiigistered t

PEG DSPE 2. $hid@ham3al 298 fie ndn-Bipdébndal fémf) PEG DSPE 4.0
100 36 155.4 7.0 44.4 0.9 PEGDSPE 5.7 103 3 1

61.2 5.2 17.5 0.3 PEGDSG 5.7 97 36 362.7 14.2

103. 4.2 73; FEf t yntraliposomal . ...

dr ug-gt1 T app%@%‘g%‘%ﬁboﬁ‘ quchggig} %@ghfrglr{‘gtg\? ??x)}clg‘fa ofgail ljosome
in mce. [O28djoskiogposiaiRisterddiib agnirhappied: Ra&awdl times less or at
solutions of trjethylamonium (TEA) or ] o )
tri et hanol alsABArGRIIPEEAy theg thestogicity wé spid gntity administered to said
hexaphosph QoRer-Yol ucrose

oct asul f at ?&@%ﬂ%%gﬁ?éégggﬁ(ggoﬁﬂgg?eﬂ ‘'with CPT-1 1 at

500 g/ mol phospholipid foll owi ng general procedure of
Exampl.e 66. _The |iosones were adm nistered . o

i nt ?géenousT’gﬁ SR S8 0 45 Vet e oieiupisaiipasome
mg CPT-1 |/ kgnhaton¥eh s tereWE Aifarh QS isROIES (@ tfhes less than
the m ce were anesthetized, and exsangui nated via open
heart punct tbeéoxiTikyeofdagbehtmpadoinistacd edsaidumahysédh 4 ee non-
CPT-1 1 conlthéent i n.the blood plasma by HPLC as

descri bed | (EQEW'E@I%’S and the drug anount was

expressed as % of injected dose remaining in the bl ood
(BD). TEOA-IHP was | ess effective in inproving the

bl 0od34 onge¥he §orpositipa of Glgm HawhaElR theipntitFEOAPSOASE.

and TEA-SCS (Table 39). Table 39. CPT-1 1 renmanence in

the bl ood 24 hours follow ng intravenous

adm ai st r at TncofipdsRbnl L ThipaE @fEsin Aid@Ry is a camptothecin
Intraliposomal drug-t ralp;pi'ng agent %D remaining in

the bl ood TEEASPRprase Finhibgios 4 crppiqthgsin pggrugy apgnalog thereof, or
TEOA- SCS 7.Q§eﬁ\gﬁg,1;thg%fsos 11.32 0.46 EXAMPLE 74.

Drug loading into I posones containing 1.05 N

di et hyl ammorii um sucrose octasul fate [0292] Aqueous

solution of _1.05 N djet r%lgmﬂvgé?elsnuscagdose octthas,ul fate .

( DEAZ 0S) pﬂxe composition o camptothecin prodrug is
irinotecan.
46. The composition of Claim 44 wherein said entity administered into the

bloodstream of a mammal has a half-release time from said liposomes

of at least 10 hours.



6.0, osmolarity 727 mmol / kg, was prepared using

i on-exchange/titration nmethod of Exanple 6 using neat
walr@shyl7aam ne (99.5% purity). The |ipid matri xP@f/US2005/015349

nol ar parts DSPC, 2 nolar p¥rts Chol esterol, and 0.015

nol ar parts PEG2000- DSPE, was fornul ated into

i posones (vol une-wei ghted average size 92.4 nm in

the presen of A- S ol uti o angd_. ~ : o

| oaddd in GHE cwé’%@m@é‘méﬁ%&eﬂa%? 5‘%i aé‘“]ﬁﬁ‘ﬁtﬁ{ed nto the
rati os usi pgodkecaredhodaindExaphaf-telease time from said liposomes
Non- encapsul ated drug was renoved by

gel - chr omabatlaphy4 hawe. t he anount of encapsul at ed

drug per unit lipid (drug/lipid output ratio)

wasdet er mi ned. Encapsul ati on efficiency was cal cul at ed

as %f dr agelcompdsitier plClairadi avhieediataiddippsomapurbprises a
ratio. The results are shown in Tabl.e.40.. The | oadi

achi oved | POLAERPAGHET G081 & BOURSETESIREA] AR AN epear and

nol phosphaql.i.pi d84rd).- 70 nol drug/g total Iipid),
which is i%osgg%n%rge%ent with the anmount (1.78 nol
di et hyl amoni uni nol phosphol i pi d) based on the

di et hyanmoni um cont.ent t he | iposones, assum.n

sti othi orretTrlﬁ_e@‘)@??eﬂg%gpé]fa“Prﬁllgr"éll%rﬁﬂﬁ‘%ofyamon i¥Sucrose
di et hyl ammpiume:ORs ifdRlol Ki&agidighar®l ecul es and
estimated intrali posomal entrapped vol unme of

approximately 1.7 1/nol phospholipid. Table 40.

Loadj hg of T-1 1 .i.n . | /,PEG- DSRE. | | .
cont %(?'ni ng 1%26@1%0?‘5&%1 g?é%%&%g‘ﬁ?%f’% idr'-:hr?lﬁ)tS 8?%? &g?rlses a
mol / g Dr ug/dibdiisfhdastt putyah@dhicpolyiaes. g Encapsul ati on

efficiency, %1.25 1.247 + 0.038 99.8 3.0 1.50 1.534
0.052 102.3 3.5 1.80 1.669 0.043 92.7 2.4 2.06

2 42t cas 15 PeogoRo g g e oo erdiatts fpranioni

ot herw se, anapyypledphstat a are presented as the

mean standard error of triplicate runs. The rat

pl asma pharmacokinetic data are the mean standard

er r 0k Of - dURld Rt e LR wAlLAQUANiJoRGmE B ABHL aN

has been descri wth reference to the presently
preferred eubsitiesammdniurskompdutsthaymer frooth t hat

various nodifications can be nade w thout departing
fromthe spirit of the invention. Accordingly, the

scope of the iRNYRNLRPIRshoul d be determined with

reference to GIRI%\Q a(ﬁpge)nded clainms, along with the full
scope of equivalents to which such clains are

entitled. The.dj.sclosures.of all cjited tiGle dp
refer ence%’,];eﬁeﬁbdlih ARG PRP MG DS SET AR 8%21 ‘gﬁ%f R 0 Rais

publ i cat i ggperdefl} ARRIDOERAEH Jteh @ ghnikygioah Breng eadhor

all purposes. Wat is clainmed is: A conposition

conpri si nipdapéridpatbones maere shangtsarben afamg, ardyp $efakity not more than
havi ng an jnterior . . f I gmiby:

a menbr anégg g%rﬁﬁrrl Ry fnﬁggéﬁsé%% %r?gérlgq} %e%sﬁggg ngﬁ <5_~’rmiﬁe]I 3 ﬁ3 ’trg“yeIS w
interior spask @bupgai d | i posome contains a substituted
amoni um having a fornmula wherein N is an amoni um
nitrogen atom each of Ri, R, R3, Ris independently :
a hydroge or i C59A0 GinGERUBABVIING, 88AMene, heterocyclic
independenwth?{/e%{r?gfg Orrr%r e %r%glgk%nczﬁ%go% ?t o%sgﬁ a%ld einﬁ’ ey
totality iyl meelealkhlanryl, alkenyl, cycloalkenyl, or a hydroxy-substituted

derivative thereof, optionally including a S, O, or N atoms forming an

ether, ester, thioether, amine, or amide bond; and



18 carbon atons inclusive, wherein at | east one of Ri,

R, R3, Ris an organic group; wherein the organic
w@e@apoizs2 i ndependent |y al kyl, al kylidene, hetPCDUyLH/€15349

al kyl, cycloal kyl, aryl, al¥denyl, cycloal kenyl, or a

hydr oxy-substituted derivative thereof, optionally

including a S, O or N atons formng an ether, ester,

t hi oet her whardifa, leAr thadd ¢FR bRE o5, ’ndrevhe bﬁganlcagrodx;%a&t at least

three of R, R2, R3, R4 are the organic groups; or at

| east one©Bt of the orsepisrareuRsrhas p§em§araz @é@@ﬂ@&l’ayb@ratom directly

tertiary C ked to the ammoni um
ni trogen g?%nl andg%hgbgghﬁéﬁ %]ﬂﬂ¥br|or space al so

conprises an anion. 2. The conposition of C aim

1wherein t,ﬁﬁ?rganlc gr qups |nd endent|y each have

not fore thhif WRROSIEH chebyiel the Claims Horwbereingyidgppoisomerase
Caim1l wh [ Vv 0

ot more ¢ hanhg arBuRl b SaRRuARLE d Tk OB 620 mote arug
C ai m 1 whepeeimmliliped.or gani ¢ groups have in totality

not nore than 12 carbon atons. 5. The conposition of

Claim1l wherein said substituted ammonium forns a true

sol usgon i nryadeek os@xonB@@n&Q%@@l&h@WOoﬁ Ghakif shid topoisomerase
wherein substantlally all said substituted annDnlunfls

cont ai ned winhibitar sandapmd@taovncspammrdfetwh@ dbiopo@.édrenole drug

7. The conp05|t 0 rein sai d substituted
anmoni um i sPPRLY %E@gﬁpg%§?3917 Ei’“%pm?ﬂ8k§HW%osition

of aim1l wherein said substituted anmoniumis

selected fromthe group consisting of isopropyl

et hypammoni Tha compepitioppf fddimy Hardforharei said mammal is a mouse.
di i sopropyl anmoni um tertbutyl et hyl anmoni um

di cychohexyl ammoni um nor phol i ni um pyri di ni um

pi pesé.di ni uMhe qyripositiod ol aayTof Pk 0R41AE 1401 35 herein said anti-tumor
tertbutyl anmmoni um 2-anmmoni o-2- et h Igropanol-

2- ammoni o- ACtMgy ﬁyjeterglmgﬁ:gﬁ@ VHlo-in anj}/T 9 tumor model or a BT-474
tris- (hydrqﬁ%g$g%hh-annnnlonethane N, N -

di et hyl - et hanol anmoni um

N N, N'-tris-(2-hydroxyethyl)amoni um N,

I |
t ri I?éfhyl am%;rﬁo tSlB%p)@ hlgh,%( argﬁﬂmﬁerem said mammal is a rat.

di et hyl net hyl ammoni um di i sopropyl et hyl anmoni um
triisopropyl anmmoni um Nmet hyl nor phol i ni um
| - ( 25%hydr ox4 eoinposipdrpler adinmiisieningla vinca alkaloid drug, comprising

met hyl pyrraqlidini um 4-din .h | pi perazi ni um
tetranethyﬂgﬁﬁ%HFUHﬁrP%nge%ﬂi Qﬁﬁﬁﬁgﬁﬁvngﬁa"ﬁm““Spmma“da
t et rabut yl anpmblabéiparating ssianmesst &N seld kdBuM did membrane
wherein the concentration of the substituted amoni um

in the int eiomnsws@@e opfmorhkpids,sesldmesemehéayingrsingmvinca

the concent al (!)18% entt gpﬁesdu Téf’le %gs%%eanggf Eslflg]ﬂiggfplg] ratio,

[ pOSOITE contal ni n
A ai m 1 wheyigiréin R @o 68RO ingladMinistatione fs i sbhdpdtigen into the

bloodstream of a mammal, the vinca alkaloid drug remains entrapped in

aid liposomes at a second drug/lipid ratio which is over about 50% of

said first drug/lipid ratio.

59. The composition of Claim 58 wherein said second drug/lipid ratio is at

least about 60% of said first drug/lipid ratio.



ammoniumin the interior space is at |east about a

concentration of .06 M 0.1 M 0.2 M 0.5M 0.6 M
w@eo08/1777 11. The conposition of Caim1l wherBCTUS1005/015349

concentration of the substi3xuted amoniumin the

interior space is about 0.65 M 12. The conposition of

Cl aim lwherein the anion is a divalent anion, a

trlvalent i on, ol Ien i on

ani 88, a pgﬂ?ﬁﬂPﬁﬁﬂggﬂﬁﬁﬁ 8W@Pegi%%?&mﬁ¥%§ %ﬁ&mhan01sm
sugar. 13. 1eém%9m0ﬁmbp£al@ﬁf§pawlrwdaadou posome in a

medi um said |iposome having an interior space

separated fromthe medi um by a nenbrane conprising one

| wh d i
on sBPE RS AR bR Hishin SPATR SRRl R GHolar

pol yani oni zg@ ipel &t 0ws, aqbaeamlgm adehss0gar, and
wherein said |iposone conprises a transnenbrane

gr adi ent effectlve for retention of an entity within

sal %2' | posopR. s osmaﬁ P eIRAH)t W@rem said m*s'fndfllfg/lm@ﬁﬁ's@ratm is
sai @t r ansnenbrane dient is an gradi ent’,

amoni um | @nle@grtaﬂd)lﬁm];()s Iag@mlngl: atdleamtabouirﬁ) 1 mg/mmol or at least

el ectrochem cal otentlal gradient, a solubility

gradi ent, 8pow Ogt mEmemel of “a substituted anmoni um i on
conprising at |east one C-N bond. 15. The conposition

of any of the Clains 1 to 14 wherein said anion

conmli. ses amkcampomVomoﬁmuaﬂyh@ékmosé&ﬁﬂﬂdeWhémgﬂmeﬁﬁm%

consi sting of a nonos r sacchar

| i near pol FAYAFEXN %@8}5 l‘ﬁﬁgiﬂ’?amelg BEIEE affent fective for
pol yhydr oxylat.af GQAPARRdyitaA tR! lifkahks al cohol having
nore than one hydroxyl ¢group, an alicyclic al coho

havi ng nore than one hydroxyl group, or a heterocyclic

2 Ck%{j t oa\sl[g‘e og{ﬁﬁglgtprrl] a réytcgl tﬂé( ?'l'efi)ﬁ%g S %3%Per%1ﬂ'}gi(iiiﬁtlerior space

lin two s

ani oni ¢ _f unekipeiRed a B¥194tR6n selétedTiiem Conposp bt pcﬁllym‘enc polyanion,
G aim15 mhereln at |l east one of said strongly anionic
functional pgbxaapaided palyolior pplyanigeizgd e4ger | ~a

phosphoric acid ester, a boric acid ester, a sulfonic

acid group, a phosphonic acid group, a thiocarbonic

aci degr oup, Tk dhigakidioa o Qibin 630drc64gvlmnpin saiddeterivaspave
thereof, or an anal og thereof. osition of

dai m 15 WeRBNseSAnERopEmon % |S lﬁ}‘t‘ftgd §‘é‘ HEY'Fr om

t he group consisting of arabinose, ribose, xylose,

gl ucose, gal actose, sorbose, fructose, maltose,

sucrese, | aﬂimmpotsttﬁhwlf 6iBm Gt \hl]d:remethg B‘gk@btmed ammonium ion is

prol yl ene gl ycol, cerol, treitol
pent aer yt hrd PHMary grghoawm ArsaHnagty é'g%’f) é utmola,tgmary ammonium,

manni tol , l@rcat% RlmaryBldndr@dm idd uctitol, glucitol,
xylitol, or sitol? 18. The conp03|t|on of C a|n115

wherei n said pol yanion is pol ysul fated

67. The composition of Claim 63 or 64 wherein said interior space

comprises a substituted ammonium ion having a formula

R1(Ry-)N"(-R3)-Ry

wherein N is an ammonium nitrogen atom, each of Ry, Rz, R3, Ry s
independently a hydrogen atom or an organic group having each

independently not more than 8 carbon atoms, and in totality not more



sucrose having from3 to 8 sul fate groups per

nmol ecul e. 19. The conposition of Caim 15 wherein said
w@eiopaed7iat ed sucrose is sucrose octasul fate. POI/UIINE5/015349

conposition of Cl aim 15 wheBein said polyanion is

i nosi tol hexaphosphate. 21. The conposition of C aim

15 wherein the concentration of said anion in said

| i posone interjor is at |east .about 2, .

0. 50506, ghit IeEfart s RIS Sfrelh lesdore pERE Ra, o Ras

conposi ti onnQfrgddi@pupd wherein the concentration of

said anion in said |iposone interior is about 0.65

gram equi val ent/L or about 1.0 gram equival ent/L.23.

The conpogy L] BhdBitd alkyR ZIEHIRE heterocycli

conpri si nghé\xjﬁ%gﬁ??{%?ﬂ%ét%%é?g {%ﬁré%psadl%ﬁ %l%sytgl t u}?eg > neterocyeiie

ammoni um gk, sgdlehliayli al, aBényl] becleadkgysidriadrydofx yGubstiuted

23 wherein the entity is a globally cationic entity,. a

therapeut?%“@HY?ﬁVF” ﬂm&OH@g@EFQSFéfﬁgﬁkéF?$§§?Bf%%nmga“

conposi ti g0k BfidRd, WKLo hnsak doflahlly is present

in said intefior’ space at a concentration which

exceeds the concentration of said entity in said

nmedi um 26, The co Siti f Cdaim wherein said

medi um | st@@&ﬁﬁ%ﬁ?@fﬁ@% g&yrﬁ%gi‘ dredh PRapICpoupphgr at least
conposi ti gie SfthEbAlaficZ3oWfiala8hRedmlaRy draértifryQdartiodi dom directly
entity to the totality of said lipids is at |east

about 0. Obnkegltto ltramrmahigat nigrogen atpm) eadt about 0.2, at

| east about 0.3, at |east about 0.5,at |east about

0.7, or at least about 1.0. 28. The conposition of

G ai m 24 weleh idmitdhdrRiRPS dognpeRed dryariisn.an

antim crobial therapeutic, antiviral therapeutic, or

an anti-neoplastc therapeutic. 29. The conposition of

c al %.24 Whﬁ( S So%lt%ntol}%ﬁg%e% Mﬁer%fht dafdf dl?arﬁ@n is comprised in
am nogl ycosi de A b0t ¢ or a uorqu|%o one

deri vati ve. saDintcHoe spaenos conwe@ntrafonCfait taaR).0f eragi-aquivalent/L,

said therapeutic entity is selectﬁd froma %roup .
consi sti ng ijlgzasho.g(gﬁ@psegﬁgﬁlggng HAsast Q.grg’rarg quivalent per liter, or

farnesyltra&q&g{??ﬁ%%ggﬁgkggﬁﬁLa tyrosi ne kinase

i nhibitor, a cyc ent kinase inhibitor, a
phosphat ase i nhibitor, an aurora kinase inhibitor, a

m cr gt ubul e_depol yneri zi agent. a mgcrotubule .. . )
st abiPi zi ngT%&WgOSHW%f%gV 8? ﬁﬁ&lﬁ‘ggﬁgggﬁ'ﬂgﬁﬂ%d vigga alkaloid
enzynme i nhi BibQ! yind&idlindt QRE1aSRRC bl ASife, VKRt Kindaélne,
antimetabol it&, a receptor-binding agent, ahornone, a

hor nbne ant wgpmicting, aa analodbtreefeor adgviajinedicedi de, a
derivative of any of the foregoing, a pro-drug of any

of the foregoing, and an anal og of any of the

foregpi ng. BnrdeonltRitfAaFAThiink 69 whkretd &idv&clwii@ighdlipid
said anti-neoplastic therapeutic is selected froma
group consi sunpripepphesphatidhehetipe prhehddegsolnd, a

71. The composition of Claim 70 wherein said phosphatidylcholine is
selected from the group consisting of a natural lecithin, a hydrogenated
natural lecithin, a synthetic lecithin, 1,2-distearoyl-lecithin, 1,2~
dipalmitoyl-lecithin, 1,2-dimyristoyl-lecithin, 1,2-dioleoyl-lecithin, 1-

stearoyl-2-oleoyl-lecithin, and 1-palmitoyl-2-oleoyl lecithin.



canpt ot heci n conpound, a vinca al kal oid, an
el l'ipticine conpound, a taxane conpound, a wortmannin
W@ eupoertdy a pyrazol opyri m di ne conpound, a dePCWHS1008015349
of any of the foregoing, al¥ro-drug of any of the
foregoi ng, and an anal og of any of the foregoing. 32.
The conposition of Caim24 wherein said therapeutic
ent i ?y is spleg (? O(;l'[ onQ)rpC;elmgf{ WQ/h&%ﬂ?éa‘-ﬂ pipRAtidylcholine and said
doxorubi ci n, no r ubi Ci C, epirubicin,
pi rar ubi ci Eholcfstﬂﬂbl@@ﬁy@tame@&rmbho ngtm of about 3:2.
Nacet yl adri anyci n, rubi dazone, 5-i m dodaunonycin,
hbcetyldaunonycin daunoryl i ne, mtoxanthrone,
%Ot hecirhe JnpAHIHAFARD P HRECIalins 58-68 Wherem said lipids
7 et ylcanptot % 10- hydr oxycanpt ot heci n,
ni t r ocanpt od)rhpmsiea,a nt@t;ral PEGrlip} @Y@HY@WWWTB? REGT lipid
9-am no-10, | .1-. nethylenedloxycanptothe0|n
9- chl or o- 16%5V3i¥enet hyl enedi oxycanpt ot heci n,
i rinotecan, topotecan, lurtotecan, silatecan,
ézegﬁiogst h{r{hg IQ;JSeraZI n&%g%%%??here%g salgl- %egttrell’pi’lEG-lipid derivative
7-(4- nethyl er thy e e 1o i id
met hyl enedi 52&{5’"?% ;bofggx lﬂt %t(ﬂg%?u}]?te mat 19 of the totality of sai
7-(2-N-i soppery! am no) et hyl) - (20S) - canpt ot heci n,
vincristine, vinblastine, vinorelbine, vinflunine,
vi npocetine, vindesine, ellipticine,
6- 3- nopr | - PEG lipid derivative
di et Ianlg%%%ﬂnﬁgéhﬁgbf?@@ﬂﬂéawgﬁgnggﬁggu?ﬂereofp
datel |ipti UﬂPEGa‘teeirmi'debr PEG-gacyiglyesrel., docet axel, a
derivative of any of the foregoing, a pro-drug of any
of the foregoing, and an anal og of any of the
for eﬂf' ng. Th%%om-{;gﬁtlﬁﬁ BPO it BNRreidl saidminZshiWPBGElipgid derivative
said Therapeutic entity is selected froma roup
consi st i ng iptontanedaitledsitbarahinodoet1ihe ©id dipt
derivative, bronphenifam ne, diphenhydram ne, an
anti-protozoal drug, quinolone, iodoquinol, an am dine

conpeund, PR AW HEEHSH oﬁGla'iﬁt’l(h\@héfbﬁhtsiamC@imﬁu REG-lipid derivative
pyrantel an anti-schi stosonmal drug, oxam niquine, an

antifungal isN- @’zﬁﬁ)edléi@hphamh@édylﬁ‘lh%@ﬁlﬁm e,

i traconazol e, ketoconazole, m conazole, an

anti m crobi al cephal osporin, cefazolin, cefonicid,

cef oyaxi me, Tigedohapisitiod @f ag e bfixiCaymsais- _Hhthereor @bl mhmmal is a
bet a-l act am deri vative, aztreopam cefnetazol e,

cefoxitin, @h antim crobial of erythronycine group,
erythronycin azi thromycin, clarithronycin,

ol eandomycin, a penicillin conpound, benzyl penicillin,
phenqunethykﬁembgnbﬁﬁnadnhmmamnghwnwamﬁwhnddh&;ﬁmnpnﬂng
nafcillin, oxacillin, rbenigillin, etracycl.in
conpound, anﬁBF@%FH1m§ &% SHEHP 8$H“53&H %&norﬁx&eanda

ant i nyCObacﬁx%fn'bﬁJnqu at1r%'§aﬂpﬁ?éﬂ09%hpsa@9hﬁdlum said membrane
capr eonyci n, I soni azi d, pyrazinam de,

rifabutin, tomﬁmmmmhmd$ofa2|n1ne an antivira

adanant ane conmpound, amant adi ne, rimantadi ne, a

qui ni di ne compound, qui ni ne, quinacrine, chloroquine,

hydr oxychl,af.0q4En8 i %'CH&QH‘S@%{:M&H@GH aBolefierol in the molar ratio of
mef | oqui ne, an ant|n1crob|a gi onol one, ci profl oxacin,
enoxaci n, abowe¥.2;amdci n



nal i di xi ¢ acid, norfloxacin, ofloxacin, a sulfonam de;
a urinary tract antimcrobial, nitrofurantoin,

WO e0058070p2 i M a nitroi m dazol es derivative, PCT/US2005/015349
metroni dazol e, a cholinergi¥ quaternary ammoni um
conpound, anbet hinium neostigm ne, physostigm ne, an
anti- Al zhei mer am noacri di ne, tacrine, an
ant i - Par k| - dr Zit ' ' [ :
procycl i lé\:’v ﬁ%@ﬂ? P }(ﬂ‘ég%i ﬂ%ﬁ?@ﬂr&’é’%ﬂ%gﬁﬂe@ﬁ%Ss%??ﬁypﬁlsocm es at the
agent, atdropilipéd rahy dsay aniun@,1 5Ssegpmadeaigjn to about 0.55 mg/mmol
pr opant he{ i he, an adrenergi c conpound, dopani ne,
ser ot oni n'cWMBAYY ol , dobut ani ne, ephedri ne,
epi nephri ne, norepinephrine, isoproterenol,
met apr operenol, salnetrol, terbutaline, a serotonin
reupt ake whereln saat inteaior epago elsaicartaths raj hiedegyasiablg polyanionic
nmyor el axant, of a curare.series, a central .a tion,and
myor el axaRtyM§adPg 8}?,“1285@P@Bbﬁf@ﬁo‘r&é‘?loﬁzﬁ rofene,
ni cotine, a nicotine receptor antagonist, a
bet a- adr enobl ocker, acebutil, am odarone, a .
benzodi azepkien seehpoymer orgiuesHs epptainad ansaidinierarspace of the

drug, diisopyramde ncai. di est hey i
compouno, TErYRar ALt cpPRR R oy R aARERAIEIAL to sbout
fl ecai nmi deo gathiigdivaRnt/BnariCE i nhi bi tor, captopril,

enel aprilat, fosinoprol, quinapril, rampril; an

opi ate derivative, codeine, neperidine, nethadone,

mor phi ne, id LRES QLG ih&telUine, YRITsHREOSE Vinblastine.
an HVG co)@ Eﬁﬁg%atl%lr”?k%?lg%}glsdt(gljtugx%a&tﬁygg%%ensi ve dr ugl,n asHne
cl oni di ne, guanabenz, prazocin, guanethidine,

granadril, hydral azjne, non- coronary. vasodi.|l at o .

di py#?-danol B’?{e W%éwl%@?%@ WaFread I?Cﬁ}ﬁ‘?%‘?%"rd,r sugar 13

pi | ocar pi neg, AR 3Lialigkd, physostigm ne, neostigmn ne,

a derivative of any of the foregoing, a pro-drug of

any of the foregoing, and an anal og of any of the
foregoing. 34. The conpqQsit.i O f O aim.24_wher ej,n

| et T00% of MecaPRsey e ha e reperarb gRi P b

|'i posore  af § Q0 (ebhyI@RtdhcoBtlipdd dedvdlive iBthe alitRint from about 0.1
conpositi onﬁog(ed ai m%]’ff %e@ei n at | east 80% of said

entity remainab%enehpeuiOaneldoioh thenetd fip¥sone after 2

years at 2 - 8 0C. 36. The conposition of Claim?24

wherein said entity is encapsulated in the |Iiposones

of sgpbd conppsidrsiitain f Flhiks81 ehtieinysaidpdllyiid/leratdlpsol)-lipid
and wherein 24 hours foll ow ng adm nistrati op OLM s?i d
conposi t i ond¢riagve eoby(ebulens Blyspdrdialk Hghyaiol, pokj(ghylene
entity remajns. e i ' & PREGNR S aflid@ wherei
second enti V‘%?‘ZQF“.%@%Q}"?}&’??"& 3 e?tg' r?ht E@ésggcorﬁdl > wheren
entity-tol i piotkcht iveighs oDwey(eBGWneaflydoBgstrti@08f sask pay(ethylene
| east 70% of the first. substance-to-lipid rati 7.

The conposi gYeH)4P1 %Vﬁﬁ‘%‘s&ﬁ?é‘? %l?or\’ttzﬁ@toe?holuf %/8Pg§a

vinca al kal oid, an anal og thereof, or a derivative

thereof. 38. The conposition of Caim36 wherein the

enti 9. i s viThecehposien EF1aifh80 elopposptising ankniChigipeldethylene

wher ei id l.is. a.rat., 40. A it ,
e e o TRl % b S BB o api o sout 09

mol.% of the total lipid.

84. The composition of Claim 83 wherein said anionic poly(ethylene

glycol)-lipid derivative is PEG-phosphatidylethianolamine, wherein



and an anti-neoplastic therapeutic entity encapsul at ed

therein at an entity-to lipid nolar ratio of at | east
W@bwat01012 10, wherein said | i posone conpositi onPCEES1005/015349

vivo anti-neoplastic actividy at |east a four- fold

hi gher than the anti-neoplastic activity of the entity

in a free non-liposomal form and wherein the toxicity

~of said |liposo conposition . admnistered to.a I
"5 squal o TEete RaRtLaidhs B EIM R LER P fh PR
admi ni st er agbl(th§Rhe Ipid fervaflive€s Man-abbiasor@hbout 10,000.
form 4 1.q$ﬁg cgnpo§5?92ﬁ‘3f Cl aim 40 wherein the
toxicity of said |iposonme conposition adm nistered to
a 'Tag%Ta' ' }%tcol %ﬁgtio%\g? a1,11 | OE$ l(ﬁeﬁﬁl 9.t wh&@i‘?ﬁthahﬂrefegse time
ti mes’’l ess an the tOXICI¥y of 2l d entity
admi ni st er ed shid véadachirmsidairugd fro@ shiddéposomned inphs blvatl circulation
form 42. The conposition of C aim40 wherein the
toxicity ofofednmmahisoyreltliisdsi tion adninistered to
a mmual is at least four tinmes less than the toxicity
of said entity admnistered to said manmal in a free
nonl 8{osonmerhef nposudidn of Kkaicdifpwkértindhe ofamGhaiisna 4.
wherein the entity is a pro-drug. 44. The conposition
of G aim40 wherein said entity is a canptothecin
t OPOR$ONEr 88 @othphfifbiPbdiAbrisife & BPRLARGIHE AN iQFdgspadBand
anal og thereof, or a derivative thereof. 45. The '
conposi t i orconfpriSing anadanewoapeind wherdicsump tagatreesnpound is
prodrug is irinotecan.. 46. .The conposition of. Cl ai m 44
Rherei o sai oLy ialth by LE RS Phe wiaiuR T,
of a mammal has a half-release tinme fromsaid
| i posones of at |east 10 hours.47. The_ conposition of
C ai 844 whBreedompogitinefGlaip Sovhereit seideigxangtip iqnigally neutral
bloodstreaqukca manmal has a half-release tinme from
said |iposofes of at least 24 hours. 48. The
conposition of Claimd44 wherein said |iposone
conprises a pol yanion sel ected froma_ group gfnsistingsmd

of a8pol yanlErorneskipgaf QHm $oVYSRINGRE TR HHT yErctugy
The conposi | f ' L sal I i,on is
ucr ose” oot L Ere PR HAgh eR MR E R %S,
The conposition of Caim44 wherein said |iposone

conpri ses a_bi odegr adabl e pol.yani,ani | ynmer. 5 1. .
The ¢dnposi W%??‘?ﬁostﬂoéi%aggot\%‘@?g?w g?}ggﬁi‘%ﬁbeé@ fheiipuat of said
pol yani oni e RQbYMRE] faRaRAk ¥PRAS PIBLRole P mbtEof said lipid.
conposition of Claim44 wherein said |iposone contains

a substituted amoni um conpound having a fornul a

5{ 6( ._eyglg("glsas _mR;)A' Tof Id’iﬁ% $§wggre%t MR %Qapsulated

taxane is at least 0.1 mole per mole of said lipid.

92. The composition of any of the claims 87-92 wherein said interior space
is essentially free from a solubilizing aid selected from a micelle-

forming surfactant compound and a cyclodextrin compound.

93. The composition of any of the Claims 87-92 wherein said taxane is

paclitaxel or docetaxel.



i ndependently a hydrogen atom or an organi c group

havi ng each i ndependently not nore than 8 carbon
w@e@sgg77and in totality not nore than 18 car boPCHUSI085/015349

i nclusive, wherein at |east37one of R, R, R, Ris an

organi c group; wherein the organic group is

i ndependently al kyl, al kylidene, heterocyclic al kyl,

‘cycl oal kyl ,_.aryl, al.kenyl, cyel oal k . s cnid Tie
hydr%ﬁy- s U@Ficg'ﬁl?%l’%’é?%fyt ?Qj}ge Pﬁé?aggg ,Lla‘é‘g{ ‘Ng%rgﬁ Sf/nd lipids

i ncl udi Ng @oPprifd a BpidNedil xEed fvaiktT: Rglraphiit pelymeest er

t hi oet her, am ne, or am de bond; andwherein at | east

three of R, R2, R3, R4 are the organic groups; or at

| east. one th . [ r U .
tortiary. cararapunohoE CRER A Sy S BT Sy mer

ni trogen atdefivatedd liphecaeprizes iip kR0 mbledryofdtic torudity of said lipids.
Cl ai ms 40-52 wherein said topoisonerase inhibitor is
entrapped at a concentration of at |east about 0.30

nmol eq dr ug 4Pl .04k, " iatsniief ndAver-

o t15 Oal e Bimas pRF Gl o R I e

i nhi bi t or ideriemized pipeticanprises bass 8ranrlandleto béthadelglity of said
about 0.40 ol e drug per nole lipid and about 1.7 nole

drug per nﬂﬂ%d%ipid. 55. The conposition of Cains

40- 54 wherein said manmal is a nouse. 56. The

conposi tion of any of the Cains 40-55 wherein said

ant i 9T.unor BEetdowipoyition of Elam4eberein spiddipdispme haplood

tunor nodel .or BT-474. t unor _nodel 7, . .

conposi ti orF“i?fﬂ%P%i-]r(WBgeWéY iy Wﬁg?%a? 8t lsegsl & aﬁgﬁ%glnels Digher than the
rat. 58. A GRURASHIIRBvHPHf adidehticletbngogkdViposane except for the
al kal oid drug, conprising |liposones in a nedium said

| i posomes hebstmrg o Aaifl iydropbrichehurerisavalizadiipidne
separating said interior fromsaid nedium said
menbrane conprising one or nore |lipids, said |iposones
conppgsi Ng Bhe/doagasalokalf dlgndy Ughewrin apbedmimal isherat.

| i posonmes at a first drug/lipid ratio, wherein 24
hours foll ow ng adm nistration of said conposition

| ntoghhe bl podstlsamo fof@?lmkheﬂénlesa‘i/d ReRopikepSlysher-
drug 'remai ns entrapped 1n aid |iposones at a second
drug/ i pi d dedviatzathipgt composesitroat abriut 80%nole % &b abofuit PSrmole %
drug/lipid éﬁgio. 29. Th;.co osition of O aimb58
wher ei n sai of @ ESHEY af YT LPESA ratio is at | east about
60% of said first drug/lipid ratio.60. The conposition
of Claim 58 wherein said second drug/li&id ratio is at

| easti0@bout THOeafosgaindfany of therClginks -20 wheiein sagl hydrophilic
The conpositi,on of i 8- 6 erei n_sai '

drug/ i pid %V@Ffﬁfﬂﬁe‘&g‘.ﬁ g&&ﬁ@t“é‘. ,Vg‘é‘?“ é‘geéf 0.1,

or at least 0.2. 62. The conposition of Cdaimé6 1

wherein said first drug/lipid nmass ratio is at |eas

About] 00. 05 ity emops i Ofasof sl %4y Wheein j0 Bxdrophilic

| gact, 2000t ), BoTHLATRL B R GRREIS O Phe
phospholipid, a poly(ethylene glycol)-derivatized diacylglycerol, a
poly(ethylene glycol)-derivatized dialkylglycerol, a poly(ethylene
glycol)-derivatized ceramide, a poly(ethylene glycol)-derivatized fatty
acid, a poly(ethylene glycol)-derivatized fatty alcohol, or a

poly(ethylene glycol)-derivatized sterol.



conpri se an inside/outside transnenbrane ion gradient
effective for retaining of the drug within the

wo e@esaiTes. 64. The conposition of any of the EIHUS®H05/015349
58-63 wherein said interiot38space conprises a
pol yani on selected fromthe group of polyneric
pol yani on, pol yani oni zed pol yol, or pol yani oni zed

sugar, 65._The conposition aqf i m ' P

saidO?ﬂtergB?cgﬁﬂggl (ﬁéPVggguh ?%ﬁ#?%ﬁﬁg$%2§££hﬂh0phﬂw
. substi tut egolﬁfmépm POy (E@Dlenb lycdh) @aciogpopattithe efhyGnaighycol

65 wherein the substituted anmmoniumion is a primary

ammoni um angecondary anmonium a tertiary anmoni um

or a quaternary amoni umion. 67. The conposition of

Claim63 or 64 wherein said interior space conprises a

subsipt ut edhaepRPbditd GfanyafitigChihop#uDa wRerefiRsaid hydrophilic

2-)N+(-R3)-R4 wherein N is an amonj um nitrogen ttom ¢

each of Ri polmer R polgeihylanggbysahd@iingym eﬂi}?fa?ﬁﬂgﬁ KB Apou

or an organj A ng each independently not nore

than 8 cargggug?%ﬁg}&g%% intotality not norethan 18

carbon atons inclusive, wherein at |east one of Ri, R

, R, Ris _an organic group;.wherein or,gani ¢ .gto .1

i's iHHepenﬂgﬁFPVW9$R9*9{%Dﬁﬁﬁb%§%@Psﬁé9§ﬂév 5??3m9%y&%phﬂw

al kyl', cycl l 1A8lek@iylvei Bt frém about

hydr oxy- su@gﬂlﬁtwé%&gogthiy\l/ég{e?s%wtl)hhea?g{c;)éf , opti onalgl y

i ncl udi ng &08,to @youw5,080at ons formi ng an ether, ester,

t hi oet her, am ne, or am de bond; and wherein at | east

three of R, R2, R, R are the organic groups; or at

| eas{psone oftddgpekidanbead SURE phasdiag SRAANEAEYIaid liposome

tertiary carbon atomdirectly linked to the amoni um

ni t rogen atcompriaerch tabastiag moselyd i nteri or space al so

conprises an anion. 68. The conposition of C aim65

wherein said polyanion is conprised in said interior

spacg@t a pN&aipokitibh 0RCefimaltoselestin @aidFargeting moiety is a

gramequi val ent/L, at |east 0.2 gran}equivahggglL,E@t 1l

[east 0.5 graisirequicntdeenpolysrcchanids a pglyngeleptides patgragsma

gram equi val ent /L. : Iy : erddi€or a

& ai e 55 aBOpAF S eGSR ARG Aot Mlrtd

vi ncri sti nederwhinad thstebNe, vi nor el bi ne, vi nfl uni ne,

vi ndesi ne, vinpocetine, an analog thereof, or a

derivative thereof. 70. The conposition of Caim69

wher gpn sai g vesi T ] 5P BerE@MERId t8@8ting moiety is a

phosg%atidyﬁgwgﬁh%%ﬁgﬁgﬁg%%?%g¥€$%?. 71. T%% s ) 4 .

conposi t i onnaifirally,aiymhZGcalyeomicporsbinantly produced protein comprising

phosphatidyl choline is selected.fromthe group

consi st i ng ¥t igRAPRINE FLALSTER Phan grmhtif’g?"ogenat ed

natural lecithin, a synthetic |ecithin,

1,2-distearoyl-lecithin, 1,2- dipalmtoyl-lecithin, .

1, 2- dD8wyr i sTheytommnsitioniaf Clainpl@fi whereil sajdefgfgerpg mojety 1s an

stearoyl - 2-ol eoyl -1 eci.t hip, .and. | - ] | - 2-9Leny: tei

Iecithin.?2@“$ﬁé*é@ﬁﬁ §?T55ﬁn%ﬁr%?§%h1 égﬁﬁggg?n%gébgn)mn

phosphat i dyl&hedimethaagtigdiinding polypeptide sequences of an antibody, a
single-domain antibody, an analog of any of the foregoing, or a

derivative of any of the foregoing.

109. The composition of Claim 105 wherein said targeting moiety is linked

to said liposome membrane and exposed to said medium.



chol esterol are contained in nolar ratio of about 3:2.

73. The conposition of any of the C ains 58-68 wherein
W@ 2004/1077p2 ds conprises a neutral PEG i pid der PUEHUB2005/015349

or an anionic PEG |ipid det¥vative. 74. The

conposition of Claim73 wherein said neutral PEGIipid

derivative is fromabout 0.1 nol. %to about 10 nol. %

of t totglity of .said.lJpi .- The RRE

Q ai'P75 widrarmogsian peciPa gk s i HARRS e RE ey
PEG cer am dem@¥sREGydiramyligporgethat lifks sdiddiposome membrane to
conposition of Claim73 wherein said anionic PEGIipid
deri vat i ve siid rg@atyai ned at | ess than 1nol % of the

total lipid. 77. The conposition of Claim76 wherein

said anionic PEG lipid derivative is

N- ( PEG) - di ati¢lcopiposifibabt diliratihandleasin sad hy8ropliiie polymer is
conposition of any of the Cainms 58-77 wherein said

mammal i s Qohéﬁhyég?g%@%%nposition for adninistering a
vinca al kal oid drug, conprising |iposones in a medi um
said | i posones having an interior space and a nenbrane
separiat i ng Beiwnipotidon of Claiorhl$ aylerene daid polyéethyene glycol) has
menbrane conpri sing .lipids,, wherein said.l.,Ri ds

conpri se IégﬁFﬂﬁﬁ”gﬁﬁé%%%Pé@Fgﬁgﬁ“?ﬂ“?%gOﬁgﬁar ratio

of about 3:2; andwherein said vinca alkaloid drug is

contained in said |iposones at the drugﬁlipid rati o .
frond dbout Thel®myghioolof kcofthe flaims dBdut 2 ovIsEiReRidisgeting

l ecithin; and wherein said interdor  spac

cont ai ns a‘B?@B@%ﬁ%&dB@EmggFVQﬁﬁS%FéW%%W§%§£sgﬁh

pol yani oni zed pol yol, or a pol yani oni zed sugar; and
wherein said polyner or sugar is contained in said )

i nt etidr spHwecostpostion|of pasoitbs Chaimg 106ridénthestin syd targeting
from about 0.5, gr .equi val .
gran}equivéP%ﬁP%f%%gﬁgykﬁg$§$%4§§$§r i%%%ag?%gf%ﬁ§Wﬂ]ﬁmDr
drug i s vinesghdi Reangidgaid fattonsecemor, vitrinb&sin reept80 a cell
The conposition of Caim79 wherein said pol yani oni zed
sugar i s sudhesien grlecyls piat wiang R T onposi ti on of
Claim80 al so conprising an ionically neutra

pol y(et hyl ene glycol)-1lipid derivative in the anount )
from phout Dhe donmmisithntod Chddout 1 41:0harein sthddfrasine kigisaleceptor is a
lipid. 82. The c osition of Caim8 1 wherein said

pol y( et hyl%rﬁ@/tk@?ag?rg’élr‘jc-eP'iobi d derivative is

pol y(et hyl ene gl ycol)-dial kyl gl ycerol, poly(ethylene

gl ycol ) -di acyl gl ycerol, or poly(ethylene o

gl ycold.- cerBin clenpostiemeaifi€laml bidumderaiesayhtyregine kinase growth

ol yon) 11 prachereaat 08 Tt GhpaR bl Roat R HRRRY), or Erop-

10, 000. = 4 (HER4).

117. The composition of Claim 114 wherein said angiogenic factor receptor

is bFGF receptor, or VEGF receptor.

118. The composition of Claim 114 wherein said cell adhesion molecule is
an integrin.
119. The composition of any of the claims 113-118 wherein said cell is a

malignant cell.



83. The conposition of Claim80 also conprising an

ani oni c poly(ethylene glycol)-lipid derivative in the
w@rmano77iz om about 0.1 nol. % to about 0.9 nol.PeDUSI00H015349

total lipid. 84. The conpo#idti on of C ai m 83 wherein

said anionic poly(ethylene glycol)-lipid derivative is

PEG phosphati dyl et hi anol am ne, wherei nnol ecul ar wei ght

of the poly(ethylene glycol) portion of said

pol y(ethyl ene glycol)-lipid derivative is from about

25014 aboiltnehb OO ®nc8Rulaling as e $itb iadiposdmenympisinhe step

Clainms 79-84 wherein half-release ti .sai d.vin )
al kal oi d _d¥fisgnfocong BicamPPHHSDAEEY] TGl Soq 22 iittne entity

circul atiopn of .a dond W SecofR-enddiRulated into
conpositiJﬁrgFtEngﬁ?ggn%%ég%?%m%ﬁgﬁﬁannal 'S a&?at.

87. A conpasd hipsyeneonpri sing a |iposome having an

interior space and conprising a taxane compound

wherei n said taxane conpound is contai ned essentially

W thhp t heThQ\Sq%{gog_rof TRARE! Pf wiRdbif] ol [AGSQFRLi0BSE saidentity enters
conposition o aim 87 wherein said taxane is

ionically thetippsdmerplteculspace89. The conposition of

Cl aim 88 wherein the nol ecul ar structure of said

t axane does not conprise a hydrophilic polyner noiety.

90. 13he CofREaictoANOE1ARY 20ivhtken & 18istn8%-ERaidivatisi anters the
t he anmount of said encapsul ated taxane is at | east

0. 05 nol e pposomd ietepifor speicel | i pi d. 91. The conposition

of Claim89 wherein the anount of said encapsul at ed

taxane is at least 0.1 nole per nole of said lipid.

92. [The compesidiicroiafiamy2@ihehin tht ataperi®n-@aateatiti that
saiJ Interior space is essentially free from o4, at least 90%
sol ubi | i zi hecamies esepsetagad intodhs Hpesorss Pedtdrast ﬁ% o, at least SU 7%,
surfact ant cop@ggpgyand a cycl odextrin conpound. 93.

The conpostPon of “any of the O ains 87-92 wherein

said taxane is paclitaxel or docetaxel.94. The

conposition of any_ of the eceding cl ai ns rein . -
sai dl24 pi dSheamgihedel Glajm 65@‘” reim e oy ’Wéﬂ"%éﬁy cationic
hydrophi l'i ¢ ARe ediils. GFARASHIIOMatder. O ai m 94
wher ei n safaﬁﬁgggggﬂfiﬁgepo ynerderivatized |ipid
conprises up to 20 nole % of the totality of said

lipids. 96. The co jti of ClaimJ9 [ Al

i b 11 STSaRg/HES Ber a9 el DI E Sl LB YraR © the
than 1 nol etot%}igf oft AR it NlBsiat beagifabs@i (303, iapowt). 1,9BoutTh or about
conposition of "Claim 94 wherein said |iposone has

bl ood circulation | ongevity in a mammal of |ess than

two tines higher than the circulation |Iongevity of an

i dentically conposed |iposone except for the absence

of sgbgl hydrpfkihbg oPCl eI o craiataid eiceripepiid ent®8 is the
conposition of Claim97 wherein said manmal is a.rat.l fe
99. The conpoimiitiobral gierapeniipnanyijH dhespRFulls; Qf an anti-neoplast
hydr ophi i c, pol rderivatized |ipid conprises from

about 0.1 H&F%mégfﬁ about 0.9 nole %

127. The method of Claim 120 wherein said therapeutic entity is an

aminoglycoside antibiotic or a fluoroquinolone derivative.

128. The method of Claim 124 wherein said therapeutic entity is selected
from a group consisting of> a topoisomerase inhibitor, a

farnesyltransferase inhibitor, a tyrosine kinase inhibitor, a cyclin-



of the totality of said lipids. 100. The conposition

of any of the Cains 94-99 wherein said hydrophilic
w@eioptrer71i s pol y(et hyl ene glycol), or a deri var¢wes2005/015349

thereof. 101 . The conposi t4lon of any of the C ains

94-100 wherein said hydrophilic polyner-derivatized

lipidis a poly(ethylene glycol)-derivatized

phosphol i pid, a poly(ethylene glycpl)-der.ivatized .

di acyl gl ycégpinden 1‘;3%459efétl‘PfWe%éh‘ﬁ'P%%ﬂe)‘m&‘hF% 47 AYrgEp kinase

di al kyl gl year, af ky;sl 6hc8L 6 AbdntdL i MBiubaRGtabilizin

ceram de, g%@k‘if(g?ﬁ%"é‘%e egj?é cgl )e- de‘réi \%atl zed fatty s

acid, a polayémidnydleyietigd yzeal, enderymatan gagyrainhypitor, a histone

AR RN IR TR R AT T O
94- 101 wherngiHo5ah ofYeE R doht, RAluyIEBIide, % polynucleotide, a
pol y(ethyl ene glycol) having at |east three ethyl ene

gl ycol uni tderivdtd®.of Bh of thegorseeingna po-diHg obny pfghe foregoing,
G ains 94-101 wherein_.said rophilic polymer is

pol y( et hyl é‘ﬁé aala%l&gffﬂ%?fﬁggg%lagoérﬁ#ar wei ght from

about 200 to about 10,000. 104. The conposition of any

of the Clainms 94-101 wherein said hydrophilic polyne P

i s pt2Yy( et HiHeanethed 9EG1amH a4 mhgravpsad thesperias §'ﬁttyfsr58 cte
about 500 to about 5, 000Q. %QF?HQ%J)H Qhdof caR¥totheci
of the pr ecfg(a’f1 ﬁf%‘fpa?or?gfg&ﬁ%?%nn%?g? [ poslohe 74 célfipothecin
conpri ses achifodsd i ngnemiledlyid, 408lipiitiee conposidt i tran

Cl aim 105 wherein _said targeting noj et is1 agpr?ggein, d
a peptide, GNEON)SACVARMPRHED CAMBRINh PV EGPIORE MR oRpPOUnd,
smal | ol ecu), e i i Wr6s ofany of the foregoing,
conbi nati on’ {I%gﬁgg‘??gp%rgﬁ&; @S?%gtlpg’gi I;fr%er eg()](‘). " 07. The some
conposi t i onar@fanGnaiomot @by vhdkedongsagd targeti ng noi ety

is a naturally, synthetically, or reconbinantly

produced protein conprising an antigen binding

S€q u\?\g&e of TN etk BeeYaimO8. whdh@n GAARRS Aduab efity @ &dldbted
105 erein sard targeting noiety is an anti body, ~an

ant.i gen- bi nftomg gmagn@mtstingef:e:bﬁgmgi@n,,qlgp@.rglpigqnnmitomycin C,

protein conprising the . anti - bi ndi ng . pt,i de
sequences ofP'E! tH”tﬁ‘BﬁS’c,mﬁgﬁﬁbﬁyg-nd?)%%gg%g@f ody, an
anal og of aﬁ%tﬂﬁdﬂaﬂ%cﬁ@ﬁﬁg@éz@ﬁe, PimidodRnbmatinyE- of any

of the foregoing. 109. The conposition of O aim 105.
wher ei n sai aectddampmygindauoyyling, mitaxadhrope. samgtothecin, 9-

| i posone menpbrane and expos % ¢L 2T B@thecin. 9-

conposi t i on®8"°¢f8P r?&fﬁ’é" \aﬁg]sléélaﬁlngh l{lﬁnk@gﬁ%’%rcgle ing

noi ety CONphiySesmBtoteding POl | ingetip@énydir ytdmptothienis9-gaiimp-10,11-

| i posome nenbrane to said noiety, ]11. T f conposi tion

of O ai m 110eftdneiioxyeanptohasBphfPe-Fol hner is pol y(

ethyl ene gl ycq f RIRNSHhbRPaP toptRhM1didtecan,

wher ei n sai ﬁle%&?nfaézﬁgl r%é gﬁy’co?]) has P ’ '
silatecan, (7-(4-methylpiperazinomethylene)-10,1 1-ethylenedioxy-
20(S)-camptothecin, 7-(4-methylpiperazinomethylene)-10,11-
methylenedioxy-20(S)-camptothecin, 7-(2-N-isopropylamino)ethyl)-
(20S)-camptothecin, vincristine, vinblastine, vinorelbine, vinflunine,
vinpocetine, vindesine, ellipticine, 6-3-aminopropyl-ellipticine, 2-
diethylaminoethyl-ellipticinium and salts thereof, datelliptium,
retelliptine, paclitaxel, docetaxel, a derivative of any of the foregoing, a

pro-drug of any of the foregoing,.and an analog of any of the foregoing..



nol ecul ar wei ght from about 250 to about 30, 000. 13.

The conposition of any of the Cains 104-1 12 wherein
w@200d/10A1Det i ng noi ety effects internalizati onPCf/USADE015349

| iposonme in a cell. 14. Th&conposition of any of the

Clainms 104-1 12 wherein said targeting noiety

sel ectively binds to a receptor tyrosine kinase, a

growt h, f act recent -a ngi [ . -

2 Crankt or r rhe pEBEREE DA R RTR HREBRhuC P Rbccred

vi tam n recgpinal grodconbiing offp@sintihvnamihe Ehalienediddine derivative,

wherein said tyrosine kinase receptor is.a row}sh .

factor receptogivhewfanine dphgsbedemeic: 87 YA ‘i%?zf’f drug, quinolone,

wher ei n sai 0l 'dw-%s SBGlifhe! 8 SRR mirs:
an EGFR, Erg)é%&l?ﬂE%?%@l rgoél%&%iEbRS), 1orn e’Er bB- 4 Tme
(HER4) . 17. carthpoundnpasiitl, em and-sclistosoniad drugh exenmi@aiel an
angi ogenic factor receptor. is bEG- receptor, or G-
receptor. 18‘?“@?%‘18&?6%&03?%%%1“‘@%0 °it_ﬁf°\1RWé’|leei\(Et°C°“aZ°1e’
sai d cel | agheshofle Bl £6HiGobial &PhhlBERE| Befadsdin, d¥6nicid,
conposition of any of the clains 113-1 18 wherein said
cel | is a netfogramt, cedzimitz0cefoxmehasdangimicrobial beta-lactam
encapsul ating.an entjty into.a. liposone. conpri.sin

step of 'con?%%‘faitlﬁﬁ’ ?H@X@WS@WZ@%’ S?fggﬁl)?’ 0 arftHTéIC%b%l of
Caims 1 - 2RibifchBerept edhrb@ycihheithiomycsnfcfdrehemycin,
for said substance to becone encapsul ated into said

| i posone. 12tandtmeyais tatpsdicdfin chapeyir bengybneaicHliag

| east a portjon._of sajd ent.it g T
interior spgh%q.oxﬁlﬁ. YLH%’B‘CQL‘ ’h%%f?ag?ﬁ'ﬁ?ﬁré%tﬁﬁ%ﬁ%&\%z%{ﬂgi %xacﬂlm,

at | east 90%®Enisdlifl aeatdchyliendoaippuhdigolblpiosian®ectinomycin,
interior space. 123. The nethod of C aim. 120 ,vvh?r el.
the propor t VafoBTYCHL PR aRifmy¢apactaatl dses gprosalicycle acid,

encapsul at ed_| -he.d j €1S 1809 . :
eact 900 Sy AR B RS A i, rfmpin
120 wher ei nclolfizimite] iryaitsiral glaotatany coapownl, emembding,,

a therapeutic entity, or.a detectahle marker. 125. The .
met hod of CREIANAINT. AARPEIRE CRNRAUNT QY IRNGIULIACHN S FP|oFgAUIne,

to the totalk,i bl iR i, Ahodi8qshe, 3R quihe Ot
about 0.1, g‘k%%ﬁ%@,%lgp ,gﬁ%ﬂ%uo. 3. 3216€1§T?1e met ﬁog of

d ai m 120 whetisionots i gondherea pipurifloxaent ¢noyadis, lametloxacin,

antim crobial . therapeuti antiviral therapeutic, .or

an anti - neoBPlééficé‘cfcﬁé?%ff‘?éﬁ R v v ol ar?]quoRgxphgdagpnary tract

A aim 120 wWhgfigidoial fitloRRERBRUtHRet8pimt ¥ nit®idillazoles derivative,
am nogl ycosi de anti biotic or a fluoroquinol one

deri vati ve. nie2®nidunele rettiobidergic QUatirpary 2BMgHEHB CAMBaRn,

therapeutic agqu])te{.h'ir}/iulkl,sneso%ligq%n%gphysostigmine, an anti-Alzheimer
aminoacridine, tacrine, an anti-Parkinsonal drug, benztropine, biperiden,
procyclidine, trihexylhenidyl, an anti-muscarinic agent, atropine,
hyoscyamine, scopolamine, propantheline, an adrenergic compound,
dopamine, serotonin, albuterol, dobutamine, ephedrine, epinephrine,
norepinephrine, isoproterenol, metaproperenol, salmetrol, terbutaline, a
serotonin reuptake inhibitor, an ergotamine derivative, a myorelaxant of
a curare series, a central action myorelaxant, baclophen,
cyclobenzepine, dentrolene, nicotine, a nicotine receptor antagonist, a

beta-adrenoblocker, acebutil, amiodarone, a benzodiazepine compound,

ditiazem, an antiarrhythmic drug, diisopyramide, encaidine, a local



froma group consisting of: a topoisonerase inhibitor
a farnesyltransferase inhibitor, a tyrosine kinase

w0 nivsho17ez , a cycl i ndependent ki nase i nhi bit orPCHUS2005/015349
phosphat ase i nhibitor, an &drora kinase inhibitor, a
m cr ot ubul e depol yneri zi ng agent, a m crotubule
stabilizing agent, an al kyl ati ng agent, an enzyne, an
enzyme inhibitor,. a histone deacetyl ase .i.nhi pbit.or,.an_.
ot et abol Frsfielic PaBbRih PiseRary dgap o Rep b pide,
hor none ant ggianisd; an A CRIGIHERIOE dRptopriR@h¥apEla Fédisterolaquinapril,
derivative of.anY of the fpregoingt a pro-drug of any
of the forefwiingl; aamiasndeiivalivg cofcipnhyneprrifne, methadore,

foregoi ng. f]h%%ehi-rp %n %E{ilrﬂ 01961 {c u@h&ti’r@, ePP('ﬁ%Fo%h”aéﬁ -COA
t herapeutic e |?y '&gdrected Trom a roup cohsi sting
of an ant hr agysitdrnsaeampaunbypolesvepirog, kéiidine, Qupoibedz,

a vinca alkaloid, an elljpticine_conpound, a taxane
conpound, apwasaozlwnﬁh@wpmaa(?ﬂlah%?lé@ar:oapw-?ﬁram%
conmpound, a ' [ LRg; :
pro-drug of vgajsﬁsh%t?}’tdﬁ@r@%?@% ?ﬁé?&gg%glgﬁ%gﬁga{ggZgnhg%ltoé’ny

of the foregiocagpind,3.alkkhed Etykomf gofindChadsnghde, whierieative of any
sai d therapeg&fc entity is eleﬁteﬂﬂjEOE;a gr ou log of
consi sting 8f hedeseapiigi PR IrHaahyHuD: B }egqy%ﬁﬁg@ﬁaegogo
epi rubi ci n, ,p} pAfERLEERR " Ubi domycin, carcinomycin
Nacet yl adri amyci n, rubl dazone, 5-i m dodaunomyci n,
Nacct yl daunomyci n, daunoryline, mtoxanthrone,

canpt.qt heci 9- .am noca ot heci n, . .
7- et h@?‘c arrp;‘L B¢ msthag ot pgy %h\%@?‘%%*ﬂe‘@ﬁem@?'d contacting 1s in
ni t rocanpt ohhg&hddus dfudonl- Net hyl enedi oxycanpt ot heci n,

9-am no-10,| 1- nethyl enedi oxycanpt ot heci n,

9-chloro-10,1 1- nethyl enedi oxycanpt ot heci n,

irin can, ,{ opot.eca L.ur ecan, Si . .
e, MBS LB A4 GGG oruion has i n e
enedi oxy- 204{ngkof abqitattbabon,7.

7- (4- et hyl pi perazi nonet hyl ene) - 10,1 1-

nmet hyl enedi oxy- 20( S) - canpt ot heci n,

7- ( 2-1Nyl .SOPWQE d”&)éi&i'?ﬁ"liz wﬁgxg@)s'aﬁiaﬁ@.te&% Fltfdn has ionic
vincristine, vinblastine, vinorel bine I nfluni ne,

vi npocet i ne stratigtiteqiindentelr ldsptlianitive of 50 mM sodium chloride.

6- 3- am nopropyl -el lipticine, 2-

di et hyl am noethyl -ellipticiniumand salts thereof,

dat el j3ispt | e LekiR)d dRELRS 1 3 PRREIPARR] aquidSEedomiRInhad ionic
derivative of any of the foregoing, a pro-drug of any

of the foregoéngh equanaewor desallog thdt 0ARY no¥l sphhiem chloride.
foregoi ng.. The net hod of O aim 124 wherein said
therapeutic entity is selected froma group consisting

of : aneanti hinshamhdieo fRtiRyh ENE QRN edRuEMRIsOM ion has pH
bronpheni f am ne, di phenhydram ne, an anti - protozoal '
drug, qui nobetveenabetddd #el abogh’ Bndndi theerfoipouridca alkaloid, an
pent am di ne, %n ntigelni tjgfagﬁgoupd, pyrantel, an

ant i - schi st S80RRM U OXAN A qure, an antif ungal
triazole derivative, fluconazole, itraconazole,

ket oconazol e, mi conazole, an antim crobia

cephal3dspor {Tie nessliagzafl Glaim ¢85 whergindhe pBdithsadpgous solution of
ceftazi m de, GRIUOX} AR, A PRI GLRR al beta-lactam
derivative, “azt rédépam ce azol e, cefoxitin, an
anti m crobi al of
138. The method of Claim 135 wherein the pH of the aqueous solution 1s
between about 5 and about 7, and the substance is a camptothecin

derivative.



erythromyci ne group, erythronycin, azithromycin,

clarithronycin, oleandonycin, a penicillin conpound,
whenwsgbpeni cil lin, phenoxymnet hyl penicillin, PCT/US2005/015349

cloxacillin, methicillin, t#fcillin, oxacillin,

carbenicillin, a tetracycline conpound, novobi ocin,

specti nonyci n, vanconycin; an antimycobacterial drug,
am nosal i cycl ¢ acid, capreonycin, ethanbutol,
i soni azid, pyrazinamde, rifabutin, rifanpin,

cl of azij5 ne, 188 o\l Cﬂlmqg@%ﬂtzﬁm& }ﬁ@ﬁpﬂhbl Béiheous solution is
amant adi ne, ri mant adi ne, ui ni di ne conp

qui ni ne, qU|ﬁﬁbWﬁﬁéUN%ﬁp@P% he? - ﬁVdP%%?@HW@H%E@WW@aHOf
pri maqui ne, QHRQ% gui ne, nefloquine, an antimcrobia

gi onol one, ci profloxacin, enoxacin, |onefloxacin,

nal i di xi ¢ acid, norfloxaC|n of l oxaci n, a sul fonani de;

a uri NRhy tragh m%%odryf%ﬁ ?,QH f(}St &fﬁétb‘iﬁ%&&@qﬂg said contacting, the
trinmetoprim ‘a nitroimdazo fivative,
netronldazolemnamnmgmuﬂemgwqumambmnaﬁymawnmhwumweﬁwnﬂwiof

conpound, t tigm ne, physostigm ne, an
antl-Alzhelgg&‘&hﬂﬂ%&@ﬁﬂgmﬁ tacrine, an

anti - Par ki nsonal drug, benztropine bi peri den,

gggﬁ%lcl g?lr ggl”ﬁtgrrrll e ,le gmnzinl ﬂ)é/lb wélgrgwg?%lh?rgggt%eng{h Vafite is increased
propant hel i nge aBBasR HaLHENY M estiRR URdsiddopani ne,

serotonin, al buterol, dobutam ne, ephedrine,

epi nephrine, norepinephrine, isoproterenol,

et apr QRer eNofye S JIRIFCHim 14¢ W%ﬁﬂ shfdqonid st$&1rgﬂ1t WhieNs increased
reupt ake inhibitor, an ergotam ne derivative, a

myor el axant dbabbamﬂat@ﬂégmﬂ@§mh%né@ﬁﬂ¢%J action
nmyor el axant, bacl ophen, cycl obenzepi ne, dentrol ene,
nicotine, a nicotine receptor antagonist, a

bet a- adr&nobl Aakénd fagetuating 3 liprsbodseoohéingan encapsulated entity,
benzodi azepi ne. co ound n antiarrhythmc

drug, diisopy¥ 5&1 $5 @ gQHEHWSEg ?%calanesthetlc
conmpound, procai ne, procalnan1de | i docai ne,

fl ecai m de, quinidi ne; |tor capt opri |

enel apri | at { gPH%? 5t B mﬁf§CE§$$?Fl rampril: an

opi ate derivative, codeine, meperidine, nethadone,

nor phi ne, an antili pi dem.c, quvasta in i

an HVG- coA K‘ﬁﬁpﬁﬂpﬁ‘ﬂ?‘tmgﬁ?‘é@é%?% Hito 3 ‘ﬂ%@gi’ﬁg% g ]&Fe (g space,
cl Qpi di ne, guanabenz, prazocin, guanethidi ne,

granadril, hydral azi ne, a non-coronary vasodil ator,

di pyri danol e, an acetyl choline esterase inhibitor,

pi | ocar pi ne i falemsa sulated
R

any of the boredo my, saalrmitlamlﬁmailhggxt@foramwe of Sa!‘%‘éposome to
foregoing. 1 nms 120-

13 1 wherei ﬁgégﬁ Sgﬁ ot alg %ﬁ&om%ﬁ%/en% Shﬁ%l?quﬁlé

solution. 133. The nethod of G aim 132 mhereln Sald

aqueous solution h in the ran f about .
agout 7. 13w ere?%gl %glﬁ 2B PTEEE O l%élfg Whargry und c%lmprlsmg a
aqueous SO%B&HQ@U&@&;&Qad&%ﬁﬁ&ﬁ@gﬁhp&ﬁumﬁ%hﬁmt or |less
than that of 50 nmM sodi um chl ori de

144. The method of Claim 143 wherein said encapsulating step comprises

contacting the pre-entity with said liposome having a transmembrane



135. The nethod of O aim 132 wherein said aqueous
sol ution has ionic strength equivalent or |ess than

wa b@t/1ef7120 nmM sodi um chl oride. 136. The net hoPICD1S2005/015349
Cl aim 132, wherein the agqu&Bus sol uti on has pH between
about 6.0 and about 7.0, and the entity is a vinca
al kal oi d, an anal og thereof, or a derivative thereof.
137. The nmeth@tbn®forth@imt 1@ Mok ecdpi@alibh Of said'&erivative into
aqueous sol ution of about 6.5, and thé entity Is
vi nor el bi nesaid 3@osofime net hod of Cl ai m 135 wherein the
pH of the aqueous solution is between about 5 and
about 7, and the substance is a canptothecin
derivasi ve. ¥89 melltR dTRtIQA] 2f whérdinBaiBPanbR i dhet DRI 8 is an
of the aqueous solution is between about 5.0 and about
6.5 , and t ke gadisetapel gradiggput dedrpcbemiqal peferiesd gradient, or a
140. The ne%&ggﬂﬁg %hg%p1134 or 135, wherein follow ng
sai d contacting, He%i0ni ¢ strength of said aqueous
solution is increased to nore than that of 50 ni M
sodi um chloride. 141. The nethod of C aim 140 wherein
sai d I#8ni ¢ dhe Bifghad afdflae |4 vhgrpiesaildon gragient épagradient of an
that of 100, j j The. od .
Q'ai m 141 Wiy SRy b for Ao b EioTEkeP Blinted form of
i ncreased t amatoniwasin d¢ongirisofg at Sstndvies©d bondchl or i de.
143. A nethod for preparing a |iposones containing an
encapsul ated entity, said process conprising the steps
of 1 (1ay Pr ovhelhad ' @aifD 44 ¥hQEinSa 8 RhlilYis a(agmbauy cationic
encapsul ating said pre-entity into a Ilposo%% havi ng
an i nteri or depeatiee ofithet efutdy. pr ovi di ng a condi ti on
inside the |iposonme to convert said encapsul ated
pre-entity into said entity within the interior space
of saud | i praefRtidd Ol SAbEiedtd Ednpdind is a pharmaceutical.
| i posomal | y encapsul ated formwherein said entity is
an organi c conmpound or a conpound conprising a
Coor Rt o TyE BB S0y B bl Ryl LM R o
encapsul at i Bgmpé@ conpri ses contacting the pre-entity
with said Iiposonme having a transnenbranegradi ent for
the time sufficient for encapsul ation of said

deri ive i ' i . t . .
O A D AR AP A8 o VIOl pctic
i on gradi enby decepidelgr adi ent, an el ectrochemni ca

potential gradient, or a solubility gradient. 146. The
nmet hod of C aim 144 wherein said ion gradient is a

gradijgnt of T rde@r[bdﬁﬁ”l(ﬁ%hepﬁ@ ﬁ’&biwkgia‘&{re%ﬁtielf coﬁr%ﬂ?@é% é#;%ster of

ion, and a substituted form of anmoni Um i on conpr i
at | east onée®ydrdxyhdroup4yanyldfeherpdhochsof oV aifthelddane molecule

wherein said pre-entity is a globally cationic
Whgrem sai esté/r comprlsgs a tltratalyle amine.

152. The method of Claim 151 wherein said pre-entity is 2'-( 2-(N,N'-
diethylamino)propionyl)-paclitaxel or 2'-( 2-(N,N'-

diethylamino)propionyl)-docetaxel.

153. The method of Claim 143 wherein said condition is a change in pH.



derivative of the entity. 148. The nethod C ai m 143

wherein said conpound is a pharmaceutical. 149. The
woredosoa77ef Cl ai m 148 wherein said organi ¢ conpPCrUS1085/615349

t axane conpound 150. The n#&thod of C ai m 149 wherein

sai d taxane conpound is paclitaxel or docetaxel. 15 1.

The method of C aim 149 wherein said pre-entity

conprikges amh@&feﬁfod%ff cm% agdyixsh sSHQYRHBN ¥Wh @fzyinhec

positions 2" or he taxane nol ecul e wherein said

ester conprﬂsw@gaOfakbdﬁébWb anmine. 152. The nethod of

Caiml1l5 1 wherein said pre-entity is 2'-( 2-(N,N -

di et hyl am no) propi onyl )-paclitaxel or 2'-( 2-(N/ N -

di et hgbam nphprRMoany Clasiorstvibeetin sdidTonditien iEthb ebceds of

G aim 143 wherein said condition is_a change in

pH. 154. Thehyseheig Rfotatyss. mrdialysignigiadysis, gaimpnobysis radyeiion,

is an enzy f bond. ' 155. The

met hod of éﬁﬁ?ﬁﬁgﬁ%ﬁggggﬁngghgagLﬁd|t|on is the

process of hydrol ysis, photolysis, radiolysis,

thiO|%SIS ammonol ysi s, reduction, substituti.on,

oxi ddppon, rkibfor Rraviding ipasognallx sprapspigted iy gpmgrising the
| i posomal | y, | didms GO LS i RGubRS f th
conposi tion @ﬂsany Sg%ﬁg aims 1 - 22, an or using the
i nstructi oncémpositsinmig ehb@sulatwmnsintim and opemeHpsiolaseparate
an entity, and o tlonalgy in a separate container,

the entity. CABHNCIAthEENtilt O aj m 156 wherein the entity

is a globally cationic substance, a therapeutic

entity, or a detectable marker. 158. A conposition of

any db7t he @ lai ofsClaind li@\wrvh@rreilhﬂ enhily ik p ghabahe cationic substance, a
conprises a substltut und having in a
aqueous sol TWRUEE Y (%ﬁfb‘%ﬁ%LHB? Fe a pKa val ue of

at least 8.0, at least 8.5, at least 9.0, at |east

9.5, or at least 10.0. 159. A nethod of any of the

C ai 88120- mwxmﬁ@n@famoﬁtbpr@@m lohl %t hergiet thellippome
the entity GO [ [

conprises a %nlrﬁe asyé%“gﬁﬁéﬁqﬁﬁﬁﬁﬁﬁgghn ﬁ ﬁlnaamkmus

aqueous sol yblu@on &t andidit edrhpdr&npees ,axtmmuaoﬁmeasameatdéast 8.5,
at least 8.0, at least 8.5, at least 9.0, at |east
9.5, or at Pb'@éftt 9fbableast95 or at least 10.0.

159. A method of any of the Claims 120-142 wherein the composition
contacted with the entity comprises a liposome, said liposome comprises
a substituted ammonium compound having in a aqueous solution at
ambient temperature a pKa value of at least 8.0, at least 8.5, at least 9.0,

at least 9.5, or at least 10.0.



