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(54} Title: COMPOSITIONS AND METHODS FOR TREATING LYMPHOMA
(57) Abstract
This invention provides methods for treating neoplasias in a mammal. In particular, the invention provides methods for treating

various types of lymphomas, including relapsed forms of non—Hodgkin's Lymphoma. These methods involve the administration of
liposome~encapsulated vinca atkaloids, e.g., vincristing, to a mammal with a lymphoma.




BACKGROUND OF THE | NVENTI ON 10 Despite years of research into the

devel opnent of new nethods of treatnent, cancers of the |ynphatic system
or |ynphomas, renmain quite common. For exanple, nore 60,00 ople in
the United States are diagnosed with | ynphoma each yeap,%lelcﬁmbﬁﬁg%%emre

t han 55, 000 cases of non-Hodgkin's Lynphoma (NHL), and these nunbers are
constantly i | I ddjtio t he prognosis for those affected by 15
t hese di seasgétﬁgﬁ%)é%gglﬁgggfﬁgb BEETJEQHFS/EE)RaTBEATINGWMW&m s
remain low. Cearly, new nethods for treating these di seases are needed.
VWiile traditional treatnments for |ynphoma typically depend on the type of

| ynphorma as wel |- as t he CREOSSEREFERENCEYT®@RELATHEIAAPRDIGA Ficst - | i ne
treatment for many Iyﬂgho St rE)Fié(;all . i ncludes chenot herapy. Such

chenot herapy wi | |~ of t erf SRS RPRIHa0o® Claims niiosity @tV SnProwvisionat Batkatai | " of
conpounds, eAblicaliBENGE ML ALIH ¥ 16HEBH1 hiogh a!ng gbﬂg‘?i% QH‘[S% ?&%O‘f R? de,
doxor ubi cin, vincristine, and predni Sone. [I'n addition; certali i - line
cancer treatAeheSwhichds inerporgteddryireferdnoe irsitsofntiayicer t her apy, such as

radi ation therapy. In many cases, patients respond initially to such
first-line treatnments, but 25 subsequently suffer a relapse, i.e., a tunor
'Teappearg or resunes growi ng. F ] apse, patients are
often treated with further chengﬁ%?dggg?ﬁgwlpﬁm or wth other
fornul ations, or, in sOueinveios relatee tpmethodd mdaompbsicaber Weitheat Her

pr ocedur es h..as. baone rrqw transpl antatigon. Again, in nmany cases,

pati ents inint%%@fiflgu? 5%}:?8'%3{35’8 Y| cﬁlgﬂFa?R?ﬁ‘i\?or{‘?ls@gPW- but  subsequently
suffer another relapse. In general, the nore 30 relapses a patient
suffers, the | ess agreement there is in the art concerning optinmal 1 30
Decenber 2003 subsequent tr BAREBSROVNDORIHEREENTEONat i ent fails to
respond jgt all to a trgaLhe EMEL ardh iy I s thus said to have a
refractory cancer. In sugh j(;:Ee{a‘ges asarvdvehlqﬁot?él{lét(?leogﬁlgﬁtrifélﬁgn?ﬁg%a%?é in the
art regar di fiFaepenteances bbbg lpenghatic epstierenir lymiphoatas] @mais@liri@ehrhé Wdrhe
periw nkl e t..(Vincar call 'V n 5 al kal oi ds, " have proven
effective f(%%g#{plres{mﬁ ﬁ'@‘n ? 6’@@ m?esmgge m%ﬂcftﬁtﬁégmdﬁagn?%‘ﬁ%b’mphomkem a,
and ot her caadeyesr, tRds mraﬂﬁﬁas;@bb%h@hefnaﬂ-ﬂs&'ﬁﬂ’ki%m'hé igﬁkﬁ{e in the
common chenof her %{pr%utic For mul ati on CHOP. Vincristine, " Ch €po yfgn%‘siri zes
ni cr ot ubul edNESAFUMPETSAEY constanihy ingreasing.. B wsiditfomy theipsegnosis fathosei affeeteddyi n

i ts freqsf ormRsk Riseases is often poor, as the survival rates for lymphoma patients remain low.

Clearly, new methods for treating these diseases are needed.

While traditional treatments fof lymphoma typically depend on the type of
lymphoma as weli as the medical history of the patient, first-line treatment for many
lymphomas typically includes chemotherapy. Such chemotherapy will often entail the

20  administration of a “cocktail” of compounds, e.g., the formulation CHOP, which includes
cyclophosphamide, doxorubicin, vincristine, and prednisone. In addition, certain first-
line cancer treatiments also include other forms of cancer therapy, such as radiation
therapy.

| ' In many cases, patients respond initially to such first-line treatments, but

25  subsequently suffer a relapse, i.e., a tumor reappears or resumes growing. Following one
such relapse, patients are often treated with further chemotherapy, e.g., with CHOP or
with other formulations, or, in some cases, the patients are treated with other procedures
such as bone marrow transplantation. Again, in many cases, patients initially respond to
such additional treatments, but subsequently suffer another relapse. In general, the more

30 relapses a patient suffers, the less agreement there is in the art conceming optimal
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CHOP. Li posone-encapsul ated vincristine has been reported (see, e.g., U.S.
Patent 10 5,741,516, or U S. Patent No. 5,714,163). In particular, these
pat ents discuss the use of vincristine encapsul ated i

phosphati dyl chol i ne, di stear oyl phosphati dyl chol i ne, or go%?WBS%%qe’l n, in
addi tion toghalest gtHrentS cl.lni <applications of this

t echnol ogy, Sﬁowéver, have ;ig@gfe?fﬁbéﬁgﬁ, Ja%ﬁglflgt\a/%&.gglrﬁ%’ggé?t 0i0Gt TFaTagh et yedal
and practi cahitialiy)eed isthng sadbtorlevaanefricry dahicey Lineelk taboLd Wl NRgar di ng

bi odi stribution, toxi and 15 efficacy., Lipid-encapsul ated drug

. Git
for mul at i on?ﬁ?ﬁ?’e‘b‘r%‘\ﬁ%@yt%l%ﬁigﬁﬁjé%g BWEPEI%P]PS&HW_W 5R#MeBE ug- del i very
met hods. For exanpl e, A3RTBidk id@;ﬂe@ﬁéﬁ%éﬁéﬂhﬂ%&@?gﬂwy}o‘}&g %a‘%i%@% ca
etin nd de 2

hal f-1ives in'vivo, superior tissue tar g, creased’ toxi ci
Nuner ous 2 netaiatdsahayepeeien géiselivefou fifso fint treathmentyoll ataiy typef of lypiphohas.ed

- drug deliver ol ' e~.e. 0., .U S Patent 5 741, 51 -Ng studi es,
however , ha\%ukglg%ﬁ%??%? é%nf: %g‘t 0§’8(§ﬁ°11 Ylﬂ%%@é‘nggwgﬂlé&m\?‘%q’?één Hiekal oi d

for mul at i ongonhicerchamytherpaiic@asuRiien CRICP/ | Pisristine! WERh MBS i§meRseshave

efficacy in the in_vi vg treatment of .cancer in a patient. As such, there

remai ns a ndBgFoRpuiasand fherqoyinkisyts elt proliferation, isradministgred e ite fide Suusies.

Qui te surpricynpl v; ' | Vi t VA
SUMARY OF T T ARG R P RaRea v AR He BE MG AA o U8 Putert

| i posomdfendaffd filas erd)Si Ratentafid &l Hidols3). Bupehtiadarythae patdnitsdiscids the@sPSE! al | y

efficacious in fj.rst |ine tr.eatnent .of neoplasia as. well . for the

t r eat nent ofwl?célis Iﬂ)es%]ﬁal?%ﬁﬁ%d’ IBP%H%DS‘BP&IF%@“.% StB%fPie]i%E?ﬁpg?tl‘%a?hqh?ﬁﬁo mas such
as  non- HodgishingsmyalimphomasionRo eubKaero 6§ RicBssfill REAREICH Blic@foRs BRACdS for
the treatnment of 30 these and other cancers. In one aspect, this invention

provi des a rigshRelesy.drovereahavegiexer keen pehiavede dndasd, majonthearetinsl antl ipeactiesthod
conpri si ng it | t: gg}p! . 003 _phar naceut i cal
conpositi onq%génpr | gelg rlilégrﬁ%n’l lﬁgggﬁﬁemencalggea ?%ﬁzgddﬁgl&%gg%u%%gtp gl.C?tV’angne
enbodi ndat , effieacy.cl apsed cancer is a non-Hodgkin's Lynphoma. |n anot her ‘

aspect, the present invention provides_a nethod of treating a
non- Hodgki n' s Lyrrphorrz‘“?‘ﬁ'eg??é&a%ﬁt., & WE“HEPH’&%’“&%WP’?% %ﬁ‘@g‘gﬂgﬁsrﬁvﬁ% ering to
the 5 pati enditdnphirigraelbuety SRthodNPOSEIGR, SAIPipRIYASPformulations provide
| i posone- encapsul ated vinca al kal oi d, -
longer half-lives in vivo, superior tissue targeting, and decreased toxicity. Numerous
methods have been described for the formulation of lipid-based drug delivery vehicles
20 (see, e.g., U.S. Patent 5,741,516). - No studies, however, have demonstrated that such
liposome-encapsulated vinca alkaloid formulations offer any advantages over previous .
treatments, or have efficacy in the in vivo treatment of cancer in a patient. As such, there
remains a need in the art for new methods for treating these diseases. Quite surprisingly,

the present invention provides such methods.

25 : SUMMARY OF THE INVENTION
It has now been discovered that liposome-encapsulated vinca alkaloids,
such as vincristine, are especially efficacious in first line treatment of neoplasia as well as
for the treatment of relapsed forms of neoplasias, in particular for lymphomas such as
non-Hodgkin’s Lymphomas. Provided herein, therefore, are methods for the treatment of
30 these and other cancers.
In one aspect, this invention provides a method for treating a relapsed

cancer in a mammal, the method comprising administering to the mammal a
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wherein the conposition is free of cardiolipin. In one enbodi nent, the

non- Hodgki n's Lynphoma is a nenber selected fromthe group consisting of
aggressive NHL, transformed NHL, indolent NHL, relapseg EEP ctory
NHL, | ow grade non-Hodgkin's Lynphoma, follicular |ynpho arge 0 cel
Iynphona B-%ell I oma, T-cell |ynphoma, Mantle cell |ynphoma, Burkitt's
| ynphoma, NP&&E qceﬁY FOPROSIHATY SoFreising 2dipopnipeEncapgwlaied vinca atdloat Uinene

| ymphobl st legnbolithEHRONB relarsBd eeeR RO Tiin e Mg, 21 kal of d i's
vincristine, vinblastine, vinorelbin or-vin "'n anot her

embodi nent, the |ipos dﬁ@n@tbﬂtﬁsp@,sthaﬁeebm imventy rookiphairethddIfelehtiey L1

sphi ngo eI| qf her _enbodi men sone, further conprises

| cﬁol egt rer?/ ol n%fl I-ioqjﬁ%?.‘ng P Hﬁdﬂ? Hehipd @ﬁn@%%h@‘gﬁﬁnm?ﬁ 3dinigtesing gythadi ent .
| n anot hér eatiad Ialjihﬂi‘madehﬁcaﬂ) Eb@poditiv doﬂiﬁfs]r.]%ra Iﬁfos&ﬁ@—eﬁéa@ %ﬁ% ded aikgﬂﬁ

thap the pH.at the exterjor. |n another odi nent I's a

| n -anot her é’Yﬂ?B‘?ﬂl omppgitioRds Femelardielipinr evi ous| y undergone at | east one
chenot her apy treat menty, oh0.A89 hem)t her t r eat ment

conpri sed adninistrati on of a (?1?%@ }%Lgr%tg\%n ) a?t( %fnagsme:gﬁé{-se ecte

vi ncri st i ne fron thelgaeup m,sxsungtdéaggmswom-m mmnﬁbhnédaNH]LnnﬂbRﬁf NHEEMROisgent s,

the chenoth y r eat neg ncl u r cycl | ne cont ai n| n

conbi nati on 3%90 O f°§vu%“ﬁ P‘gﬂ'{‘l gmm large

doxor ubii@i n.cefi lyrRShoanQ Bl 19HpRSAENE6I] thﬁ;haﬁtmtt@tanﬁééelﬁt?m S,fch@ [tial
efapse o

or conplete _response_to the chenotherapy prior to ar tancer .
| p” anot her éﬁBBhﬂ%ﬁ‘iKcﬁlhbmrétomélfﬁuse largedécolh iy emicaps end dmteclyoiphetilastic -
enbodi nent , %ﬂ mhposone-encapsul ated vinca al kdaloid is .adm nistered

syst em cal I y ehl ntravenous delivery. I n another enbodi mant the |i posone-
30 encapsul ated vi ncr ils bhaembsdicentg tieiviicataticatsld tmcﬁyﬁboﬂﬂﬂﬁﬂﬁ@m de,

d bi d t hi " CHOP"
o narhr "SR RererRRa5 IRTAE ceBulH. s Booshesommtor 01 s
co- admi risst @igchraiplibsphatl GREbIANE BHMeEIIBM. BHnbthet &HP&dﬁ%ﬁegx g{gﬂi@%é;gg;

enbodi nment, the additlional anti-tunor agént is an anti-tuno

2003  monoc fBitkar campripBAolesigrH bsanoffiso Pyphiriiment, theipoEine comBesecap M | n

g?ogge;nt f"ﬂéﬁﬁ%&fﬁ N{n aﬁdﬁ?er%%bﬁﬁt?éﬁ@lth@ﬂ& ot I TR S9G Hie ilpOS%IrI]leSa ﬂtlovsvgrntﬁan tq'nreUQS
pH at the exterior.

In another embodiment, the mammal is a human. In another embodiment,
20 the mammal has previously undergone at least one chemotherapy treatment. In another
embodiment, the chemotherapy treatment comprised administration of a free-form vinca
alkalofd, such as vincristine, vinblastine, vindesine, or vinorelbine. In other
embodiments, the chemotherapy treatment included an anth:aéycline-t:ontaining
combination therapy. In one such embodiment, the anthracycline was doxorubicin. In
25  another embodiment, the mammal hae exhibited a partial or complete response to the
chemotherapy prior to a relapse of the cancer. In another embodiment, the relapse is a
second relapse. _
In another embodiment, the liposome-encapsulated vinca alkaloid is
.administered systemically by intravenous delivery. In another embodiment, the liposome-
30  encapsulated vincristine is co-administered with cyclophosphamide, doxorubicin, and
prednisone, forming CHOP (or, in this case, “lipo-CHOP”). In another embodiment, the
. liposome-encapsulated vinca alkaloid is co-administered with at least one additional anti-

tumor agent. In another embodiment, the additional anti-tumor agent is an anti-tumor



vacci ne. I n another enbodi nent, the |iposone-encapsul ated vinca alkaloid is
co- adm nistered with a prophylactic or therapeutic treatnment for

neurotoxi city, such as 5 NeurontinTM gabapentin (I\Ieuroéé)Bi‘(r?]l%ﬂ.1 I2¥@ ot her
enbodi ment, the |iposone-encapsul ated vinca al kal oid i S bg" ed to

the mammal QEERIBYEINbER SudP¥Sondifhe RV SF Be guﬂ?%? dtfleranot her
enbodi nent, the |iposone encapsul ated vinca al’kalord is admhnistered at a

dosage f al lembgdinpintthe additiensy entpfuratroagentlis 4n tuttisaimeulogd.of anghtiPumdO The

. present inyent.i on_prowui des, an i nprovenment on conventjon net hods of
reatng cdaedpe hietief FEpPlmeRt i HtaahrensaRodHes SHODALIPULS S et hod 1 or

treating amdnifigteRISVVea pfophPiR&Rsor thér@pshiei¥Rthent A Ob&BloxichY, &RhRactory -

| ynphoma in_a mamal, the inprovenent conprising admnistering a

| i posone- efdenseniindf gebapentnNenkddwind such as  vincristine (or other

| i posone- encapsul ated._ therapeutic agept), to the manpgal . .In 15 addition, the
present invention pr iaﬂ(gtéelge“ilﬁiéosd?@eﬁoﬁw O?W"WQW%%‘F%% oid is
chenot her apyinfiitteredo itie thinhfifat bhdeeveReR: MB&s, Hbfisbily HRIGYI Bays. iy TRRALE-
Kits including the herf_l n- descri bed formul ations, and f'or preparing the
1

her ei n- des CPFU9EENSdy the TRPSOBIFencapsuigted vinen glkaleid itadugnisteradrat aidosage fallingr e
al so i ncl udgg; Jﬁ}fgeg{f%@lﬂﬁﬁﬁva%%{?ﬂr@/ﬁ”) provi des the use of a
al’oi

| i posome- encapsul ated 20 vinca a I'n the preparation of a nedi canent
for thdOtreatnent of Enerpeesphtasventionipnotidel angmpeovehietgia ddonsertivmpNasModd N

certain uses, the neoplasia.s a relapsed, |ndolent, aggressive, or
transf or nec?%ﬁréﬁtﬁfga%négr' 21.1 jartic -ti;-ﬁ)ﬂrﬁ%“ﬁ“g’el’_%ﬂﬂj’ﬁ} es 3 |epd &or tragiipg ant he
medi cament dpSred§ies) raa?@djﬁﬁﬁfodnba,%a&eﬁ& Bieﬂlaﬁaét&ﬁy 1?mgﬁ&ﬂé A ]%a.l‘ﬂh‘ré],% ferred

uses, the vinca alkaloid is vincristine. In other preferred uses, the

vinca al kaliBiperviemept eamisingpdpgnistesingadiposoranencapswatetbvingrealkalonl suchhs about
2.4 to aboyf,3; f LS. gy C ry. 7-21 days, nost
preferably e%ersgﬁ/néig{rggyg B%@bﬁﬁ%@&fﬁg%ﬁ% ag?ﬁygos%ﬁw rein, refers
't o any laberaddittongthe ptdsentfinceakibs pravidesrashasisdbr @rimpioved tombinagon Wart s,
pol yps, n_on?lol id tu S C%ﬁt % and ot her %gﬂ%\é\%h ..A site of 30 neoplasia
can cont ai (FAER9RFETaRY Jorise WL fifsilipg freatment p 0 RLYIPhOMRed, to
- neopl astic cells, vasigihahdRBIR Ratindies@ibel THMNGatRAS AT G FrbSaring as
macr ophages and | eukocytes _e?c: 4 30 Decenmber 2003 ~ &%r 4
herein-described Qrmuiat:ons, as wel! as instructions for their use are also included.
| . The present invention also provides the use of a liposome-encapsulated
20  vinca alkaloid in the preparation pf a medicament for the treatment of a neoplasia,
including non-Hodgkin’s Lymphoma. In certain uses, the neoplasia is a relapsed,
indolent, aggressive, or transformed neoplasia, e.g., non-Hodgkin’s Lymphoma. In other
uses, the medicament is used as a first line treatment for a neoplasia. In preferred uses,
the vinca alkaloid is vincristine. In other preferred uses, the vinca alkaloid is present in

25 the medicament at a dosagé, e.g., of about 2.4 to about 3.4 ing/mz, and is administered
once every 7-21 days, most preferably every 14 days. '

DEFINITIONS
"Neoplasia," as used herein, refers to any aberrant growth of cells, tumors,
malignant effusions, warts, polyps, nonsolid tumors, cysts and other growths. A site of
30 mneoplasia can contain a variety of cell types, including but not limited, to neoplastic cells,

vascular endothelia, or immune system cells, such as macrophages and leukocytes, etc.



A "cancer" in a mammal refers to any of a nunber of conditions caused by

t he abnormal, uncontrolled growh of cells. Cells capable of causing
cancer, called "cancer cells", possess a nunmber of ch | sty
properties such as uncontrolled proliferation, i mmrtg(?lag{:/%ﬂr)ré;rtiggt?'at i C
potential, rapid growmh and proliferation rate, and 5 certain typical

nor phol ogi cal feat ur edh “@meen In & magwnal eefts $o @iyl dof apmniber ofenflaioms ofused bynor ,

but such cel 3| ' e Wi t.hi na |, or. nay be
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a cancer 15 treatnent. may still_ have a cancer, as evidenced a “subsequent

rel apse. " SySTehelegigal mednsy exaginingcedls Withis aumop prfremapotliet bivtogicat seatple eads
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etc.) or by reamiif on8enapecot the asileldeRfic metho®edRE _ﬁotﬁ%@é‘&@ﬁ:’ﬂ? iAdieits fRS €
site. System c delivery of |iposone-encapsul ated vinca alkaloids 1s

pref erabl y cBtdIcheHCaFer, gighanrsHeutsvhaiasievkibijed  copmniete mesponssite asancer a

mal i gnanly gruth. n ' m " Lynphoma"
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and non- Hodgki n' s | ynpRystemidNidlivery, Noms¢dldgéinreferd tprdelioerg that édads o 4 broad
mal i gnant grnewt.h of B or. T cells, in.the | hatic systemthat is not a
rodgii s CyHBHPRERR LR crEPeril wilhin AR prashiog: giysieqye osityenpmeas i 2o

Reed- St er nbarsgful; prdférably thBRpaARS&hOwE ofih eethpouNdis £19A6dd 13 riost yaRIWRs 30
enconpass over, 29 té es_ of Iyrrgiho_ma,_ the distinctions between which are
based on t heé?od¥y b oftaig hped bio-@stributiomgenseailyirequirss 2 souieef intredudtion sudpbats

L 0P Sop B ) NG 0 S B i,
-etc.) or by rapid, nonspecific cell binding) before reaching a disease site. Systemic
, delivery of liposome-encapsulated vinca alkaloids is preferably obtained by intravenous
| delivery.
“Lymphoma” refers to a malignant growth of B or T cells in the lymphatic
25  system. “Lymphoma” includes numerous types of malignant growths, including
Hodgkin’s Lymphoma and non-Hodgkin’s lymphoma (NHL). '
“Non-Hodgkin’s Lymphoma” refers to a malignant growth of B or T cells in the
Iymphatic system that is not a Hodgkin’s Lymphoma (which is characterized, e.g., by the
presence of Reed-Stemberg cells in the cancerous area). Non-Hodgkin’s lymphomas
30  encompass over 29 types of lymphoma, the distinctions between which are based on the
type of cancer cells. The particular classification depends on the particuiar system of
classification used, such as the Working formulation, the Rappaport classification, and the

REAL classification. In preferred embodiments, the REAL classification is used.



REAL classification. In preferred enbodi ments, the REAL classification is
used. 5 30 Decenber 2003 A "rel apsed cancer" or |ynphoma refers to a cancer

or |ynphoma that has recurred follow ng prior conpl et §0®r gaéti 3
renmission in response to a prior treatment. Recurrencg’ t&8°BE®dePned in

any way, including a r R3RDER r - wth.of, a tunor -as detected by
clinical, radiological, or b%%%ﬁlg%ggéﬁﬁn sog%/asr?fe(gsrtobaycagﬁerioﬁm%aW as of
a.5 cancer meeked foRowong frive aompletesorgartial Rehisen inretpoRkSioridr ir¥hingight t O

chenot her apy. radi at i qn dtger gy, and bonpe marrow transpl antation. An
"i ndol ent” oW HEHGIGR oS 4 %ﬁ FHY ey alnglugding; s eanpertsrcs rae-growthinfedumst ow

grow ng for ng defected HYNDMRA], 748N 0SRLO ol d d
some categories of internediat gggré_ e %ﬂfmﬁﬂﬁﬁﬁﬁ?ﬁﬁg"ﬁ%ﬁ%ﬁo 2

| ndol ent SNHLemegranarkers givsr fragimenisican dwpuiesbutard oot dinnitedtd | chembthefapger

t her api es sugh: t her nd radiatjan therapy. A "transfornmed"
non- Hodgki ani @‘?ﬁoﬁ%? r%%ﬁ@?fg%&o]aqtyg{s?%ﬁ{ag%“ nmes enpl oyed to describe

an i ndol ent NHL whi ch Anqmtwleﬁt”amnam"gﬁﬁﬁ%gig?‘}ﬁ?ggﬁtmﬁ@?%ﬁﬁg%%%ﬁ%ncer"

~responsive tg standard chenpt herapies. 15
or "refract 0"3?’” ﬁiﬂ?ﬁ-ﬁ&gﬂmsé‘g&l‘m- WY enerrepdsamhatiare ealiadHpw\gadecand| some

rem ssion o e g4 NS0 b ' ' r :
bat ] ent s whaNEohts of nfmEAME SR IR IR the FOIFTRARS, Betcof i v
subsequelft cioaretiies napyesponFive taconvertiomat tameyr thpapies Bich aAlcBehfB&RpYand have

never achi evgd.cog;%%a%ge rem ssion even at first treatnent. 20 A "stabl e

di sease" is & léP%I{ fein a therapy causes cessation of growh or

preval ence of a tunor ArthisieredasoieRALGAL HntHieh M8 4R lasSitRcs¥ometimes
radi ol ogi cal and biochem cal neans, al though there 1s no regression or

decrease i n edoxsdAe dgreribe &y indofraé NEds whish asquitss apreggientyesaspectend beeomey

that is not gecheashiive & stdndGiddshi ehlsbi%.xtent or severity. 25 "Partial
response” or "partial rem ssion” refer 0 the anelioration of a cancerous

state, a$ neasured by Rafienis withZefpantrp canmritar reffad@y Iyrapedmsa” dré tHods RS €
to a treatnent. .Tﬁgi Cehljlﬂ.é a 'l'dﬁarti.al. resgﬁnsfe' - rreag& that a tunor or
tunor - i ndi ca vk st 30 ACipis RBIPIgiG Femjasion on thyirifistgontse of combiaptiony about 50%
in response dhemattct9 6B patichiewhé haad AR tLRAINE cofpletd GHTRN terfisiss LEd

agai nst cancer, but typically includes _
subsequent chemotherapy. “Primary refractory” patients are those who have never

achieved complete remission even at first treatment.

20 A ‘.‘stab?e disease” is a state wherein a therapy canses cessation of growth
or prevaience of a fumor or tumors as measured by the usnal clinical, radiological and
biochemical means, although there is no regression or decrease in the size or prevalence
of the tumor or tumors, i.e., cancer that is not decreasing or increasing in extent or
severity.

25 “Partial response” or “partial remission” refers to the amelioration of a
cancerous state, as measured by tumor size and/or cancer marker levels, in resporise toa
treatment. Typically, a “partial response’ means that a tumor or tumor-indicating blood
marker has decreased in size or level by about 50% in response to a treatment. The
treatment can be any treatment directed against cancer, but typically includes

30 chemotherapy, radiation therapy, hormone therapy, surgery, cell or bone marrow
transplantation, immunotherapy, and others. The size of a tumor can be detected by
clinical or by radiological means. Tumor-indicating markers can be detected by means

well known to those of skill, e.g., ELISA or other antibody-based tests.
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30 chenot herapy, radiation therapy, hornone therapy, surgery, cell or bone
marrow transplantation, imunotherapy, and others. The size of a tunor can
be detected by clinical or by radiol ogi cal neans mar ker s
can be detected by neans well knomn to those of Skll”%b[kﬁ%h%%{?@%

other anti body based t Decenber onpl ete sponse" or
"conpl ete renission” ar?znql??t S{°B%%¥4n IerCSU’??eQ%FgP%S’O”aSm?Fé‘ﬁ&P?é&awmulsor

exanpl e, t unite, 3k ARaqRe By, fornanhlelRIikR sizk A@bS canb@smalte SRPAS a8 f ol | owi ng
a treatment such as chermt herapy, radiation therapy,. hornone therapy,

surgery, celdisappeaphiolipyingaireatent ﬁP‘&ﬁﬂS&ﬂlP@ﬁthet?Ph fﬁﬁ@H@ﬂl theranyyhormoge
presence 5 gf.

.cal nmeans.
Tunor - i ndi cat ﬁ@t’ g@%ﬁé?@ %?ﬁﬁggﬁgg?&:%@%ﬁﬁ%%éﬁ&“ﬁ%{méﬁ%&ﬁg,pﬁeﬁdlgs of
skill, e5g. ofEIitrSércmnbtetdletected&gtciihmaﬂwrbgsedio]tog&hhmeaﬁns qupréhdicatigponse”
does not necessarily. indi ¢caje that t cancer en cyred, however, as
a conplete Fﬁggﬁﬁlgah%ﬁg%ec#WWde WP%EO?B ’e‘?'r%tn,1%91'°thél}f/ ers to
the adm ni staabbdybLREd f‘c?l‘é‘mAC‘Q:lon% GedfcSpdiiat d&e@no‘t ﬁ&bgbﬁlytlh&cﬁﬁm%e cancer

proliferation and/or survival cancer cells. Such chém cal agents are
of t en di r ecthas bean qured; heweveay) agra q@mé@e#egomeeesbeﬁﬂdowed b&@lrblagseowt h or

Wi ch general |y orow asiiarheRlriota R behipt TRt T n RGN BT ©
depol ynm=ioi zeﬁhlbatmheogruiwtﬂ esolifaatiornt mrusmwml bEcaekl &llkr Buth clefiied apéhts are
mtosis. | n neral , .chepot apy can include_ any chemni cal, agent that

i phi bits, dirgetgd ) PHace ?‘{-‘{5“ B%HF%‘F% “ecéssé“a’nf@éf’éhgm@é‘il Pr iyisipng and arp thasy
ESSE’.GE?P‘ZCE RS oI schBN gt OB FHANEBA AUEL gRl o,
t herapy" r efRor sxamplefanciisting denolviméries thcrpw@ubmdwlmwnhxbltanellseﬁnmal with

cancer. Radi s [ h f ch as
20 cancer ceel%lkérﬁIE nélltjérs erh(P %eﬁe%] ﬁ{ h%tﬁer rag\rl\lrﬁoc@‘é(fe ang' d‘%‘ﬂl Hha‘f:]é‘?q

e.g., carscerordelddsipned tcomﬂubatna amicemhs cdibsi a edilt 1)y tohﬁcameealiceﬁﬁisl Suwh | | be
|ntheformof atu ﬁ@]g resltin fromelf% I,%dn?ﬂhona_% v\,hlchlsrermved
fromthe anlargﬁﬁlsar fiereq =3""e1i’ FILmpgf elyeah ¢AmYIngHqn, g goin the
conpounds t h@tmWati&PORDS! act or |nh| bit hornones, such as estrogen or

androgen, that have a mtogenic effect on cells. Often, these hornones act
to increase the cancerBadiapewnperapydsefems te theedministration of radioactivity to an

animal with cancer. Radiation kills or inhibits the growth of dividing cells, such as

20 cancer cells. _ _ _
“Sﬁrgery” is the direct removal or ablation of cells, e.g., cancer cells, from
an animal. Most often, the cancer cells will be in the form of a turnor (e.g., resulting from
2 lymphoma), which is removed from the animal. |
“Hormone therapy” refers to the administration of compounds that
25  counteract or inhibit hormones, such as estrogen or androgen, that have a mitogenic effect
on cells. Often, these hormones act to increase the cancerous properties of cancer cells in
vivo.
“Immunotherapy” refers to methods of enhancing the ability of an
animal’s immune system to destroy cancer cells within the animal.
30 A “free-form” therapeutic agent, or “free” therapeutic agent, refers to a
therapeutic agent that is not liposome-encapsulated. Usually, a drug is presumed to be
“free, or in a “free-form,” unless specified otherwise. A vinca alkaloid in free form may

still be present in combination with other reagents, however, such as other



vivo. 30 "Inmnunot herapy” refers to nethods of enhancing the abi Iity of an
animal's i mune systemto destroy cancer cells within the aninmal.

"free-form' therapeutic agent, or "free" therapeutic a to a
t herapeutic agent that is not |iposome-encapsul at ed. Ugﬁglef:?/“g%r%ug S

dt fied th
Ui e ol kal oo pRRge POl 4 R p R LR BB B Tb el - ot her

reagents, hosed\herein §wdmrasnlga1spmﬁcml$&xﬂadﬂrﬂ;ﬁd foBitiohestohd eihaPauhiords,
conpounds a pharmaceutical carrier, or conplexing agents, i.e. as used
herein the termonly specifically excl udes | i pid formul ati ons of the vinca

al kal oi ds. BRI EF DESCRI PTIHRYEEDHEIER PRAMINGS Tﬁ(]jflb I‘fﬂ\ﬁ} Qrovides results
net

for a clinical trial using the herein-describ in particular
regardi g the eff.cac?lg@feln@vms rrstllés fon atchinicelrtgat usingt thohereindivseritied

transforrred ost one-.narko S BMT
forms of nonv chﬁl%ﬂ rﬁ%%%r%stﬁéggiﬁ% @ §n}t£‘l§iff’§§’ gb&?‘@ﬁi&fnﬁg) t he
response t otrhns;ﬁnmmﬂaielapsm; and ﬁggﬂésmvla@ostrbdﬁelm&@dtrmgraﬁﬁ(ﬁb){'?) ks of non-
parti cul arlé%mlsre ard to the effect of the prior reginmen  nunber

DETAI LED DE O 3F | NVENTI ON  AND PREFERRED ENMBODI MENTS Th| S

i nvention provides mef Hovh%@?ésh{ﬂ%g{?ﬁ?ﬁk%%h@rés orfse R?ﬂlﬁo%pﬁ'xal Vi Hﬁ-és ine

i nvention is based on the discovery ncaps

al kal oi s aineRelgrogd deeropsize NEs, ipesicinfarlytveitht mgatirmtite edfeciaofithe privryregifnehor ms
of |ynpho ma, o particular, the surprising discovery was made that the
adm ni st rat "OR of | | posome- encapsul ated vinca al kal oids increases the
medi an survival of patients with |ynphoma. In a‘particularly preferred
enbodi nent, vincristine, encapsul ated in a sphingonyelin and chol esterol
based 20 |iposone, is UMTMEDBES(EEPMNQHTHEENNWONS Lyrmphome,
especi ally rel apsed for s OANIDAREFEBRIBD EMBOIPIMBNTENHL) . The invention
al so provides, inter . t hods, of tred%‘{9 g i ndol ent,, . transforned, and

aggressive forms of NH “&YEPEEP PROYides methndsof fréatie neaplasia ing paticab| Hais |
t r ansf orgredinvasbraig Ba@An\Re discovery that liposome-encapsulated vinca alkaloids are

unusually effective in the treatment of a variéty of forms of lymphoma. In particular, the
surprising discovery was made that the administration of liposome-encapsulated vinca
alkaloids increases the median survival of patients with lymphoma. In a particularly
preferred embodiment, vincristine, encapsulated in a sphingomyelin and cholestero! based
20 liposome, is used in the treatment of non-Hodgkin’s Lymphoma, especially relapsed
forms of non-Hodgkin’s Lymphoma (NHL). The invention also provides, inter alia,
methods o_f treating indolent, transformed, and aggressive forms of NHL.
- Often, such treatments of relapsed, indolent, transformed, and aggressive
forms of non-Hodgkin’s Lymphoma are administered following at least one course of a
" 25  primary anti-cancer treatment, such as chemotherapy and/or radiation therapy, followed
by at least one partial or complete response to the at least one treatment. In other
erﬁbodirnents, the liposomal vinca alkaloids are administered as a first line treatment. In
any of these embodiments, the liposome-encapsulated vinca alkaloids can be provided as

a single agent or in a combination therapy.

30 The present invention further provides dosages and dose scheduling of
liposomal vinca alkaloids for treatment of solid and non-solid tumors with reduced
toxicity.
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forns of non- Hod'gki n's Lynphoma are admi nistered follow ng at |east one
course of a 25 primary anti-cancer treatnent, such as chenotherapy and/ or
radi ation therapy, followed by at |east one partial o sponse
to the at Ieast one treatnment. In other enbodinents, %0 Bfggahg%?rzaogw nca

al kal oi ds are nlst st, Line tre In  .any of these
enbodi nent si the Pfﬁ{g té‘ﬁiea'ﬁ’é{] gcﬁqﬁaﬁﬁ‘ﬂaﬁsy‘aﬁﬁ #lkalojds pe provided as
a single agent or ation, t 30 T resent invention
further provides dosaSB nﬂ@gﬁg?ﬁng%ﬁﬁlc%bﬁse 19 BeRt SR FyPgioh eanesr. W&l oi ds

for treatne é e
Decenber gﬁméﬁlarscg{:'ge??ﬂ%d ggﬁﬁ? ?\Ae(g Li Eﬁrﬁbg&%‘a’g’ggﬁggé’@ﬁ@sﬁgg‘%“%a| oi ds

The et hodslwwmlmhﬁ@ﬁ%ﬁmﬁlﬁﬂ,b@dn@e@maa treat any type of cancer. In

particul ar, these net to cancers,of the blood an

Iyrrphatli1 syst ens, ﬂcﬁgff%ﬁ %%ﬁpﬁ‘g?& elpé?fﬁlérﬂlgtﬁo%r?ﬁew It%FFﬁ%tan)o‘nge

preferred emmmsfmmomaeseaﬁemtpnuguathqmguﬁ]eaaﬂdq]ohtmdgmw of the

| ar ge nunber of E Faor exanpl e, both Hodgkin's and_ non-Hodgkin's
L0t sl

Lynphomas c Ao gsingdhs methgds desershedihisesin. nlavparticularly preferred

particul arl AR e r t e
non- Hodgki n¥?9{(§£n1§5%en§e( NHL), i ncl géﬁ %—gﬁngﬁyatg 13 Wﬁa (ﬁgi-hf)i %é]éldmg

accor di ng t emaiype of NEH cas\defined accotding tof anyaif ﬁmrvaslysst dasifeation sstehd sitieas

Wor k | t h t cl ti t he REAL
ol assi P19 ar PPb ob i RRRRP AknfeR S Cbh She S eterBhEIRIEoAY o o1 ade.
i pter medi at e]assm@den Such Bhphogaaiielldy b ardivt likstede, lovdgrdde! RtBné@hie- and

T:cell |ynphonss. cl ug in these categories are the various types of
smal | cell, gfaéﬁ,g@ élés grade n@élﬂsWelllay%rgPeﬂ&WhlendTrﬂellulmplwmanuffuse
Burkitt's, ek &6l e tfd\Buri &%qu 1 h & adul t
| ynmphobl ast i c, gg ene?tcawa%gresm ve, tdr%jzsagéporrre Y ﬁr%%@tag%@a Fﬁ

| ynphonas. T}rmhqreytim&ih@ﬂam Héﬁpﬂ,&tuhttt’s, MMantle icelh, NI gelheCNS cAllFhrelatetd)| t or

chi | dho homas_at a

stage | ?gl bk ! b%?nﬁ’th\ﬁ)gfaﬁé%énq@%sayg Sﬁ‘?}‘ﬁﬁ%’ d\ﬁgli‘qr “ﬂ’r‘?gﬁfn to
t hose Of S k E}lnhphomd. Themddrds bDad pr&eft invd¥ion Eﬁﬁbe“tﬁ@& |f&admuﬁ®ﬂ eRildhogg! ety
(see, e. can er.org 20. The net hods descri bed herein are al so

pref er abI y Q%B?Pé OEH‘ya?T elas ymphemeas At 20y stage) @ $tagsle i IL05dVe bk dhood
forms of theaufhRedRs of E@ﬁplﬁlﬁ?ﬂ%&ewelﬁﬁﬂmﬁﬂbttﬁose of skill, and are described, e.g., by

the American Cancer Society (see, e.g., www3.cancer.org).
20 The methods described herein are also preferably applied to any form of
léukemia, including adult and childhood forms of the disease. For example, any acute,
chronic, myelogenous, and lyrhphocytic form of the disease can be treated using the
methods of the present invention. In preferred embodiments, the methods are used to
treat Acute Lymphocytic Leukemia (ALL). More information about the various types of
25 leukemia can be found, inter alia, from the Leukemia Society of America (.s'ée, eg.
www.leukemia.org).
Additional types of tumors can also be treated using the methods described
herein, such as neuroblastomas, myelomas, prostate cancers, small cell lung cancer, and

others.

30 1L First-Line Treatments

In numerous embodiments of the present invention, liposome-encapsulated

vinca alkaloids WiH be used as a first-line treatment for cancer. In preferred
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chronic, myel ogenous, and | ynphocytic form of the disease can be treated
using the nethods of the present invention. In preferred enbodi nents, the
nmet hods are used to treat Acute Lynphocytic Leukem a &@@L%. Nb@%o

i nformati on about the various types of 25 |eukenia can-bactBUrRl 2OPRt er

alia, from .eukem. oci ety o ric see, e.q,, \ANMN.Ieui(em'a.or )

Addi ti onal %@%8@%&?‘&?3%8?@%%%%%%@%@35 a@i“ﬁgd orfeahdymphemadescr i gZad

herein, sucpartisulady hoh!/RslgRPSLy iy RIBs sud%@é}efi’ﬁ,@ﬁfs%'ﬁﬁ@{réama%ﬁﬁlr{%%egs ), 1ung
|

cancer, and others. 30 |l. First-Line Treatments In nunerous e ment s
of the presBRBAAERNOr # i preseningYeth a¢avger, inl ooatralt kah oilgsetdot | be
used as a fdfidy Bindef €@t ment for cancer. In preferred 9 30 Decenber 2003
enbodi ments, |1 posone-encapsul ated vinca al kal oi ds are used to treat

| ymphome§  parti cul ar lysuvhrenthodighémnts, shd ljposhias@ncapsultise dides bRklbids dah st - | | ne
treatment” refers to a 5eprimatry tgeat.rrent for a patient presenting with a
cancer, in BSHAUEOT, Brefrably.4p cambpation with gfhes Fycraotherapentis agents suth as

enbodi nent s cydifiokpRRSaERRBEBRIY 8l B4 isBES ag& used. al one
or, prefer ab_:ryd,ﬁgli nlbcorrbi nati_on_vyi’th gt hersglglﬁe%g{{ éé}l eﬁfe?%dgsgtgﬁt“g?gfsuch as
cycl ophosphlpewane epespaulattdcyincristing ajong avithsynleph&phanids) doxoyubidiaf dr ed i s

th of 1] ted vincristi i t | ophosphani de,
oxor ubi o nPtedA3HRE RGESABRHIE Bmbl i friosrigaCl 08 Pistnlatonc BEm CRAIL D00
fornmul atéon ("I i po- CHWPhehusddasMsingle 3@ehtas fitkt-3ind HeRnRUE Absaobs ddd &lse | | Ne

treatnment, dgs ‘%1?5 .and deEe scheduling is preferably the Sane as single
agent treatﬁéﬂ‘?a ngr1s PEyfergbly dhe samacss single agent yeriment fopralipsed ¢aoner afheres,

dosages andygq@sg %Bﬁﬁgbﬁ%-rg@y‘ ab& | he preferred
regi nen for the Conmbi nation. I11. ﬁéﬁiﬁ?g’ e%@‘e&@?ﬂ@&gﬁl&%mo %qrpetqﬂ@%
Di seases 15torthe ppafersethregimantforthecambimmtiosed to treat primary, rel apsed,

transforned, or refractory forns of cancer. Often, patients with rel apsed

cancers hav%undﬁ@%‘@d 9Pﬁefr%to?'?@%rﬁlﬁ%ﬁhgz?ﬁ'x s i ncludi ng chenot her apy,

radiation t r apy, one narrow ttansprants, &8 one t her apy, surgery, and
ts'?:b: lak I's gasfa,heapgglr @%Pre?%@%eﬁ%@?% égusse'[ﬂﬁg #eé%%’trgl%ﬁg%m;( o
| evel or refractory forms of cancer. Often, patients with relapsed cancers have undergone one
or more treatments including chemotherapy, radiation therapy, bone marrow transplants,
hormone therapy, surgery, and the like. Of the patients who respond to such treatments,
they may exhibit stable disease, a partial response (i.e., the tumor or a cancer marker level
20  diminishes by at least 50%), or a complete response (i.¢., the tumor as well as markers
become undetectable). In either of these scenarios, the cancer may suﬁscquently
reappear, signifying a relapse of the cancer.
In certain embodiments, the methods provided herein will be used to treat
a patient that has undergone a single course of treatment for a cancer, has partially or
25  completely responded to such treatment, and has subsequently suffered a relapse. In
other embodiments, patients are freated who have undergone more than one course of
treatment, have responded more than once, and have subsequently suffered more than one
relapse. The previous course of treatment can include any anti-cancer treatment,
including chemotherapy, radiation therapy, bone marrow transplant, etc.
30 In certain embodiments of the present invention, liposomal alkaloids are
employed against “resistant™ cancers, i.e., cancers which have previously exhibited a

complete response to a treatment, but which subsequently manifest a resistance to second

or later course of treatment.
10



20 di m nishes by at |east 50%, or a conplete response (i.e., the tunor as
well as markers becone undetectable). In either of these scenarios, the

cancer may subsequently reappear, signifying a rel aps er. In
certain enbodi nents, the nethods provided herein wll %%B%%"{‘erﬂ&?ro%tla?’eat a

pati ent thatIVhas‘Hgg?éﬁgr&h%eég%rﬁ%gﬁcourse of treatnent for a cancer, has

partially or 25 conp elyr to such treatnent, and has
subsequent |y suffered relapse. In other enbodingnts, patients are
treated who have under%r?éesr?&?lgv?nﬁlgﬂ C?)‘h’élcﬁ‘gﬁﬁgélsﬁgfm’tyr@&trmqwﬁwge
responded nuieldifdnclRane, viRadIa®Igs, SLRSATHERL a’erﬁa{i%eéf%aﬁ!&&@ B&%Pﬁ%‘e

rel apse. The_ previous course of treatment can include any anti-canc

treat nent, alkaiddVircaeloigniachids, but aginat limited toeviablpstinspmiacristinepw

transpl agt, : : r Qi | s of the present .invention,

| i posoma alv%g %‘F%tg”}é‘?eé%é{#@%%%gg‘ggﬁ%‘%@im’ Flggrieg’l’%egfm NE Gl et erF‘?’&?‘?es

cancers Wwhi f)d'g.hthqu:clehigbm,sllli}‘ &?immw@ cRitries 983, QBm,mpm%ﬂxﬁm%astine, I

treatnment, but whic ubsequen mani fest a, resistance to secon or later

course of trvé%ﬁ“%%er .wawlgﬁﬂ@cﬁéﬁ%‘é?le% enpuitghle elkalaify imghede; by akeneti ds The

present i nvephitedioGRB po hgqﬁ, 1 N . [ L kal oi d,
0 podép S ﬁlﬂoﬂlﬁ@lo Xirf! %ﬁhvgﬂegﬂnegﬁ?gégagﬁpgﬁﬁl?

i-ncl udi ng vinca al kal 0i ds, or any synthetic Ivative o
occurring ateparige phosphateateriprsifiaieds), theckhmpthdoins (ag.eirimtechi, tbeetbahOere.)

vi nbl astjne, ;. vi ' i,ndol i.ne, ..vi ndesi,n vi nl eur osi ne,

Vi nr osi Pne,théllila%%eéli | ﬁg?mg’r%ggdr% PaREs therg 'e?‘tlg(?? nFs%BYe @%Q“PSWF@"K@( ck
| pdex, 11t h Kadiwhitothose OBl end sreecaddP8vailaBBHom dnEmSRP solrdés, ¥ gﬁh&&&% ne,
vi*ncri stine, and \zén ol |tj;|e%. Exanpl es of other suitable al kal o1 ds 1 nclude,
but are not °TP¥ RIHBEAHR i aa‘ﬂﬁ@a%w i ns, podophyl | ot oxins, and

derivatives thereof (_qng,mfemdﬂﬁents’%é)ﬂﬁéi ﬂﬁl&aq‘%mﬁ%g&gﬁt?‘%@ﬂ%}(anes

etc.), the canptothecins (e.qg., irinotecan, topotecan, et
(taxol, et c.iy Vingiglinge v ipenstive alsodmpwnfas lotkdcrisfine sutfaeh2i-excingaiohdblastie, wel |

known tQcth . SKi . readi| y,.avai l e f COMer ci, sour ces,
by synt Hsi g‘?’%°§%t“ﬁeywéﬁ?$€’iq%'g’{r%dr?g?"r"b%x’r}ﬁ‘faa?f Foeoor YEE, 15| CoMpReE¢ially o d
embodi nent s avhituble/fromaanglof anoinetisfaduricss, k26 ARLASRM & UNEIH, LN, IGT, efc. It
“vincristine., Vincri S{j%;cﬂe’ .al sg kg&yav? as |leurocrjstine sul fate,

22- oxovi ncalRHRTHIURBHLFHES VINAISURS gUtates gignds a\limgBd splutignncr ex, oncovi n,

Solices. £ g pner e SeOp OrR et e AR o R Und T
multiple, co-administered vinca alkaloids. In addition, the one or more vinca alkaloids
20 canbe bo;nbined with other compounds or molecules, such as other anti-neoplastic
' agents. In certain embodiments, such combinations of vinca alkaioids and/or other
compounds can be made prior to liposomal formulation, thereby creating a combination
within a single liposome. In other embodiments, liposome-encapsulated vinca alkaloids
are formulated and 5ubsequent1y combined with the other molecules, which can
| 25  themselves be free-form or liposome-encapsulated,

Any of the therapeutic agents described herein, including liposome-
encapsulated alkaloids, can be subjected to pre-clinical testing in well known models of
human diseases. n vivo models of human lymphoma include mice carrying the non-
Hodgkin's B-cell line DoHH2 (Kiuin-Nelemans HC, et al. (1991) Leukemia 5(3) 221-

30 224), or mice carrying Daudi or Raji cell xenografis (see, for example Hudson, WA et al.

(1998) Leukemia 12(12): 2029-2033). Many other oncological models can also be used
and are known to those skilled in the art. |
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Is often supplied as vincristine sulfate, e.g., as a 1 ng/nL solution. The
present invention can conprise the use of a single vinca alkaloid or

mul tiple, co-admnistered vinca al kaloids. In addition ?eﬁ E:Rfsnore
vinca al kal oids 20 can be conbined with other conpouna n§ ecu such
as ot her anW.-nebjpidsti c agents. In certain enbodi nents, such conbinations
of vinca al kal oi ds and/ or other conpounds can be nmade prior to |iposomal

formul ati on, thereby @mgafangmhemmidsa:taheeuséﬂtbfi)!répaﬁbtﬁb NEbRndsRIY™E- | N
ot her errbodl ment s, gosorre encapsul at ed vinca al kal oi d are formul at ed

and subsequBHefS "&"(‘}HB Winhappaphice pevish. cationie mdml@mt:dmd& Suchensel ves
be free-for ek chd Pé)ﬁé?:ﬁ‘%toﬁe BARSnMisHion” M &h aigaq%élﬂc%itﬁragg s(fn @%ﬂn

descri bed herein, including |iposone- ehcapsul ate
subj ect el t eompencoisisutl s polwenidegligomere (see, l@n@y\h’ Siﬁd&hﬁap@hcatimmlﬁhﬁg@s es.

B ool | 11 neChupRes a e Snnl o S6rig N6, GBH RSB ed hegempey2aon 50

224), or m 32keTe ) ﬁdaegpﬁmmb detergais) li Zﬁsldeﬁ%g%grsg%}% %s) éﬁ@%ogph@& hoexa”p' €

Hudson, 199 Leukem al

oncol ogi cal Pﬁ%@@tgd}fieﬂlﬁngf corangated@ deraomides (seq, IﬁbSeAmﬂldaheml Serialt he
art. 11 30 fecC 0 f be used to
prepar e the%gl ggggﬁgn%@oﬁl é/ﬁrel.l’ér{)lééi celﬁ:znebr%?tIa @%’en?ﬁ&?gb%eﬂ%f Yﬂﬂcﬁ @'ﬁﬁ FHpURation,

neut r al 10 cabf bpnsomeahyiﬂaﬂmstnnnndnepysim Gucdiso b zntlddect;aﬁbht& pefRghigé-one or in
ol yam de.oPlguneendues gkt Lmidsilice NS Rprmchionionhmphober
pol yam de o r : a 10 er

Qi gomers", 0BRIANSEIflled kbbfu 998k 4 iled
Decenber 22 1998) ee tldaéfggz ?eldr)}:Fﬁeﬁ tlﬁrhmtei@%at&%fgel%d?%%rl \E/atlves

such as PEGA@BU%#@H SFBaI NisoA I:Iﬂylogﬂﬂéﬁﬁlhnﬂ ﬂ&/4&51.60$3EG conj ugat ed to
d 08/ 48 l, d
g(raﬂr)g(rﬂ meaflt,(sgfoakl ng agg%%-gﬁ&\%ﬁ H‘%A SN % ﬁ°§%qﬁ$g1%fe5’f1£]$? rre
t he hosi5i rmumbers;fixpm;:emmwhicheximelthmc hudeﬁ;chsng@@ ofifievipal mmeﬁgmcqugg{rer
' tes, _£. 0. . t I t S | Nunb
08 b6 783, PRITUREEDEFh AR abSdtiombelionlsPofty, dEbhaghe s ebustaie,
Pat ent Appbd:rs@ide%plﬁegoh@lehﬁ\l%phﬁ%/ bffiestdt, c&%&%&?eé‘ Qﬁd aﬁéylgglcéx%%r 608). Any

of a nunber of neutra p ds can be included, referring to
pre erred embodiments, the lipid used is sphingomyelin. In partlcularly

preferred embodiments, the lipid comprises sphingomyelin and cholesterol. In such
20  embodiments, the ratio of sphingomyelin to cholesterol is typically between about 75/25
- (mol% sphingomyelin/mol% cholesterol) and about 50/50 (mol% sphingomyelin/moi%
cholesterol), preferably between about 70/30 and 55/45 (mol% sphingomyelin/mol%
cholesterol), and most preferably about 55/45 (mol% sphingomyelin/mol% cholesterol)
Such ratios, may be altered, however, by the addition of other lipids into the present
25  formulations. .

Cationic lipids, which carry a net positive charge at physiological pH, can
readily be incorporated into liposomes for use in the present invention. Such lipids
include, but are not limited to, N,N—dioleyl-N,N—dimethylammonium chloride
(“DODAC"); N-(2,3-dioleyloxy)propyl-N,N-N-triethylammonium chloride (“DOTMA™);

30 N,N-distearyl-N,N-dimethylammonium bromide (“DDAB”); N-(2,3-dioleoyloxy)propyl)-
N.N,N-trimethylammonium chloride (“DOTAP”); 3 B-(N-(N’,N’-dimethylaminoethane)-
carbamoyl)cholesterol (“DC-Chol”), N-(1-(2,3-dioleyloxy)propyl)-N-2-
(sperminecarboxamido)ethyl)-N,N-dimethylammonium triflucracetate (“DOSPA™),
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15 nunber of |ipid species which exist either in an uncharged or neutral
zwitterionic format physiological pH including

di acyl phosphati dyl chol i ne, di acyl phosphati dyl et hanol a e,
sphi ngonyel i n, cephalin, cholesterol, cerebrosides, ggﬁ'g)eg% ﬁﬁfg/ecdeér ols. In

bebeibelbe R AR A O ﬂgﬁéyﬁgﬁeﬂrﬁé‘mﬁaﬁéféé?‘él o

In such 20 HodtBitotamihé & DERE"Y; £d 901D
typically bgﬁfgen about 175;}25 (rrgl %slg-ﬁl n%*ﬁ ﬁ*l:ogﬁrio %c#ﬁsﬁe&{ ero HSNand

about 50/ 501 q’ﬁr@m@ﬂtﬂ%&mbmmld@(‘%mﬁ@geﬁ itwinplly, prefgrea bf yorhetiesn

about 70/ 30 4 l,i n/ nost
preferably & g%grtaﬁgéﬁ%gg?%ﬁ/? %éown%g’l siuﬁf;m%ﬁy @ﬂ%‘fﬁﬁ @f‘%\‘%mgm atios,
rzngyf be alﬁ t ered DOF@E evaliablelfont GéBG@eERLp m,HGCDFE(CIlﬁMItNIED{!cdﬁItphEEhQ Uhéﬁ%? Eﬁif ent

ornul at i n carry a net positive _charge a
physi ol ogi c&%@%“@%fé $@5§IB§%ZBR¥Y£@B EM Cpﬁlﬁgm@(?@&mse in
the present efRi@NrbAPrombsd\Cophi ds i ncl ude, but are not limted to,

NN- di ol eyl - NN-di met hyl ammoni um'chl ori de (" DODAC');
N- (2, 3-di ol eyl oxy) pr oppioniNipNds wtebh)iblammmthﬁmreshhnnvdmm RXTTAdAbRE ar8fot

N, N d t
N- (2, 32 di of )ef%“ﬁ %B?%%‘?ﬁ#ﬁéﬁﬁ? 3 ek, ﬁ%ﬂ%‘?‘ﬁ’{}%ﬂd@ﬂﬁeﬁflﬁde DOTAP );
BKE( (1 N( (2 mg ydiadyhpi}abdpyhtm metmﬂ@am@ﬁrphasmdxaﬁmmﬁlﬁé N-s nﬁhol
i
(sper ni necaPBOSPRAY O‘ﬁ%‘%gﬁ‘ﬁi}i@mﬂbﬁgﬁ‘ﬁwnﬁ?ﬁm}iﬁ%@mﬂ%oracet ate ("ROSPA"),

12 30 DeCe%l&@%a@dﬁ%l&@&@?ﬂ@%%&ﬁ%bg&ﬁ%ﬁﬁ?@ﬁ@ §8thOFto el Tiplias.

-1, 2-di | eoyl -'sh-3- phosphoet hanol am ne
N- (1,2-dinyristyl oxyphb@lrsewllgembddudemtatalrmjhip\dﬂuhyplldsmyﬁbbynbechrTMpMmMc

brom de (" DI}@ I er of. c ci al arat ons of
cationic i drs? %:eg%ﬁggﬁ%élgggiesrxu%?%swﬁbF’&'—tﬁ?ﬁﬁcﬁfmf5? ?FS %‘? and
DOPE, auéi | mlmltmall prentGnRCOARRbY hobld ﬁ%&%tﬁ&j&@ﬁﬁﬁé ﬁdn'ﬁgn e tidq DOPE,
avai | abl-e from G BCQO BRL) ﬁlnd TRANSFECTAM (conpri s , I'n ethanol,

from Pr orregéheciﬂ”5°‘§s Phage: (ﬁ‘l‘F comprungs ineludgpb a#’%fﬁotll’@étq%ﬁoﬂﬂ@SMMI

t I
Ly o, B o gD R RS S e,
N- dodec anoy|ph9w@9tpdml\ohy¢,@hhmuxmmmlm@smwxdﬂseme _
phosphat i dylpﬁgébﬂgf?&ﬁl%ﬁ%l ;m'ogdh'ﬂh&i 1dp cim?to ieo¥71 aﬂzﬁdﬁnﬁom%e

20  lysophosphatidylcholine, lysophosphatidylethanotamine, d1pahnltoylphosphatxdylcholme
dloleoylphosphatldylchohne, distearoylphosphatidylcholine, or

dilinoleoylphosphatidylcholine. Other phpsphorus—laclﬂng compounds, such as

sphingolipids, glycosphingolipid families, diacylglycerols, and B-acyloxyacids, can also

beused. Additionally, such amphipathic lipids can be readily mixed with other lipids,
25  such as triglycerides and sterols.

The liposomes used in the present invention can be multilamellar or
unilamellar, which can be formed using the methods disclosed herein and other methods
known to those of skill in the art.

Also suitable for inclusion in the present invention are programmable

30  fusion lipid formulations. Stch formulations have little tendency to fuse with cell
membranes and deliver their payload until a given signal event occurs. This allows the
lipid formulation to distribute more evenly after injection into an organism or disease site

before 1t starts fusing with cells. The signal event can be, for example, a change in pH,
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| ysyl phosphati dyl gl ycerol, and other anionic nodifying groups joined to
neutral lipids. In nunerous enbodi nents, anphipathic lipids wll be used.

"Anphipathic I|ipids" refer to any suitable material,
hydr ophobi ¢ portion of the lipid 15 material orients i%@%gé'ﬂb%rooﬁobl o

phase, whi ltempthaair&)idniemphiirbena) drithie. %ltwkﬁeﬂ&w&%sxérh@elw&us phase.
Such corrpounds | ngl ude, but are not |imted to, phosphol

ami nol i pi ds clofkings SATMGRFItHIgE as Réﬁr’fgéehrlétcpmég@ihQSPJHBGrlmldlsonjugdta;de.n
sphi ngonyeld Inlﬁgllyl BlpsRRA: gﬁﬂh@ ﬁlgb%d}ﬁc mB Bfaﬂg %ﬁé@%ﬁ ek ﬁ&%ltlgée ¢ formulation is

phosphati dyl's phosphat i I nosito 0
pal m t oyl olsaaiyblypﬂﬁﬂmbmad atyt[hc Iboﬂy,nehasz&t btyﬁi@t&hod@:ﬂaﬁ sgehcmslt@ge fusogenic.

Iysopho yl.et hano | oyl phosphati dyl chol i ne,

di ol eoy ph@]ﬂ) }%‘HL?VSH “%155%@53%%/0 B%Sﬁr?aﬁtlmrf@hﬁlaﬁs&élatedrwm the

di I'i nol eOy|d3§E%§@ﬂ%dr@ﬂg%h@ll‘ §®h agukﬁéas%%&g%ﬂé a 26 % ARHRA such as
sphi ngol i pi ds, glycosphlngoflpld famlie |acylg yce and

(i -acyl oxyacids, can also be used. Additionally, such anphipathic | i pids
can be readYdy riekipgJinesemeer |ipids, 25 such as triglycerides and .
sterols. The liposones used in the present invention can be nmultilanellar
or unilanellar, which V@ﬂ%%ﬂ%ﬁ?ﬂé@waﬂ@ﬂ?Iﬁa‘mmahngtlpohosmhaséctchmmn and

t her met ho .
et on 58t ﬁm%“%*éé‘%#%ﬁ@%n?.ogﬁ Bt SUe7 T D8R B b
f o:m mul doi onda217$314:4h4f2315;ﬁﬂ1a4 n@nsmmsmtsu{‘t 801, 78] @[y, oesvlzt 3557@02;@' L bag ekt Thi e
me ranes Lver unti en St gna even occurs. |1 S
al | ows t he(’jfptlei;rgf1 Hﬁ%h’%%qylgagg&%@ ﬁﬂ‘?@a@a@?ﬂc ina Bienhys. detsst i on
L nal eve iR CI. s (IDIORERIS, beal, F7bO Nl Yol 3L %’f‘é“‘%%g%‘e %ﬁ%s The
t enper at ur eiopenti 4., Hiochimnhicnkys. deta 81’2&55 ph (1918é) IM&}tee,ret chshipckam Bisphys.
del aying or 4., GdsQal kg a%aaowaﬂfmt%% BalRiaft ) éﬁﬁgé%%&ﬂ%ﬁ?m ‘e er

PEG | i pi d conj’ugat'e, can extharnge ou
time. By trtexmpmme, MarcrﬂuDatw,oad iNarceluDékaet, yndjrs&wimﬁ 4983, ITHapRr PO, it

has | ost sufficier t e t e fusogenic ot her _
si gnal event®s Fi%- atg‘fJpg ‘{tbggzﬁggés ﬁ gWMI“QW&?IPP@t%&WbYed with
the di seasefesédcs. gmt&mé #Rthods idcludtlsit a?éndtrlﬁﬁl?e’asts%hﬁﬁl? %h';ﬁs‘i?oﬁhl%% site
of inflammation. VI. Making Li posorres A variety of nmethods are avald abl e

for prepar ,mgssmeﬁmwzggorg anigraflvédization, detergent d1a1y51s, calcmm—mduced fusion of
- small liposome vesicles, and ether-infusion methods, all of which are well known in the
20 art. | | o
One method produces multilameliar vesicles of heterogeneous sizes. In
this method, the vesicle-forming lipids are dissolved in a suitable organic solvent or
solvent system and dried under vacuum 61* an inert gas to form a thin lipid film. If
desired, the film may be redissolved in a suitable solvent, such as tertiary butanol, and
25  then Iyophilized to form a more homogeneous lipid mixture which is in 2 more easily
hydrated powder-like form. This film is covered with an aqueous buffered solution and
allowed to hydrate, typically over a 15-60 minute period with agitation. The size '
distribution of the resulting multilamellar vesicles can be shifted toward smaller sizes by
hydrating the lipids under more vigorous agitation conditions or by adding solubilizing
30  detergents, such as deoxycholate. '

' Unilamellar vesicles can be prepared by sonication or extrusion,
Sonication is generally performed with a tip sonifier, such as a Branson tip sonifier, in an
ice bath, Typically, the suspension is subjected to severed sonication cycles. Extrusion
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e.g., Szoka, et al., Ann. Rev. Biophys. Bioeng., 9:467 (1980), U S. Pat.
Nos. 4,186,183, 10 4,217,344, 4,235,871, 4,261,975, 4,485,054, 4,501, 728,
4,774,085, 4,837,028, 4,946,787, PCT Publication No. é?)D%éér}]Eé%oaDeaner
and Bangham Bi ochim Biophys. Acta, 443:629-634 (197 raley, et .
Proc. Natl. Acad. Sci. USA, 76:3348-3352 (1979); Hope, et al., Biochim

Bi ophys. Actmay Bd@r56d %Wﬁﬁ@ﬁ?mblm@w@mdets sich asBledapﬂmBloaembk‘gtm Extvderm,

858: 161- 168 46
(2988) . 1 ho LemeaRore Frsodiie iR iters gy peeroniipfluc ispoa CYesicfot ' ey

York, 1983, &Ghaptefzed. Tl@dﬂ@bosbi@@ﬁmafhls@be forfeed By eRbtson thidugh aft @5 @HmedR286)

al | of whi ch are incorporated herein reference. Suitabl e nethods
i nc| ude, butcemaraic fdter, suph @%Cer@ﬂowmc&ﬁlteﬁmﬂwr@lw #igilable frem the Norton

pr essure/Hho JEK O

cal cium |5hndtrj§&§%r§§%ﬁgeﬁ smﬁnﬂkﬂ%@?ﬁgeﬁgﬁﬁé‘gﬁ%aﬁﬂﬁer -1 nfusion

met hods, al | plekphdiipids iarthanell dnd Kirovin ectmng the lipid2Gnta mtbuffel) eausiigtthel lipide thuces
mul tilamel |l ar vesi cl es.of heter.pgene t t

Desi 1 o or PR AR R AR el vegaky, Rlsg Rosthuk san Pt g e

sol vent syst gm.aad Qg eﬂbmegexfma@xumgncy doSiakd. IMSwiry the hdBiflod bi the! | Pi d
film If desiréd, e Wédﬁte redi sSolved in a suitable solvent, such

as tertiary @ugamtﬁe Sohmilzzé lip srgens mipelies the detersenh inremnved hy sy efzous

lipid mxture ﬁ@?il 1ol \3&6’5' hi s

filmis ﬁ%ve‘?‘gﬁ ? %ﬁﬂlgnﬁéﬂéggéﬁﬁ egra,l Q%’?%?lhg%hgg F'l &agttggghh rate,

tgpl cally oveafnt:afug&nﬁf)am mlltmﬁlmebnod with agitation. The size distribution
the resulting nultlhgl IIa vesi cl es. can eshlftedt rd s IIer I zes

by hydrating the Iipi G2IQ¥H8E lpwwws? d}PPé‘-'ﬂ"‘i?ﬁ"‘B VENg
addi ng sol ubjlird fa8matdth A8y BE H8EE B .ackideba A6siRARMY GRRE aﬁ@relddwlﬁmoluar

vesi cl es can be prepared by sonication or extrusion. Sonication is
general |y pedlbeTbmlﬁdnﬂf liposameisizes ohisizeanrngesnf @how 0 Amigrons alews thedippsane i n

o0 B ARGl RO by BRRA Buactas gpon ool Lo
extruders, s steﬁhmloh heetho doenx bBicaniadivuaoe a highrthcbegh-pribesisniilie iposnsisdave n
e xSt OB LS SSATZLS pkLarel o | Fposorel vesicles of 1
asymretric ceram c fi Sk@dral tsdkalhudSard aCaildld vsiAp ipbbdh@to a@esiey ieal | ¥
avai |l abl e fromthe Norton_ 5 Conpany, Worcester MA. Unilanellar vesicles can
al so be made Ong smxmpthpd,g; described in U S. Patent No. 4,737,323, mcorporated herein by
20 reference. Sonicating a liposome suspension either by bath or probe sonication produces
a progressive size reduction down to small unilamellar vesicles Jess than about 0.05
" microns in size. Homogenizatiorl is another method that relies on shearing energy to
fragment large liposomes into smaller ones. In a typical homogenization procedure,
multilamellar vesicles are recirculated through a standard emulsion homogenizer until
25  selected liposome sizes, typically between about 0.1 and 0.5 microns, are observed. The
size of the liposomal vesicles may be determined by quasi-electric light scattering
(QELS) as described in Bloomfield, Ann. Rev. Biophys. Bioeng., 10:421-450 (1981),
incorporated herein by reference. Av.erage liposome diameter may be reduced by
sonication of formed liposomes. Intermittent sonication cycles may be alternated with
30 QELS assessment to guide efficient liposome synthesis. -
Extrusion of liposome through a small-pore polycarbonate membrane or
an asymmetric ceramic membrane is also an effective method for reducing liposome sizes

to a relatively well-defined size distribution. Typically, the suspension is cycled through

the membrane one or more times until the desired liposome size distribution is achieved.
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phospholipids in ethanol and then injecting the lipids into a buffer,
causing the lipids to spontaneously formunilanellar vesicles. Al so,
phosphol i pids can be solubilized into a detergent, e. t Triton
% or n-al kyl gl ucosi des. Foll owing the addition of the® Qreg%q‘%‘% Rps

sol ubi | i zedThé Rpsbogk alg®Rtexfaded!thtgh fli8eSRER! GOMer-bSreBIRNGHLY, 2Ny of a
10 nunber of possible nethods including dialysis, gef filtration, affinity
chr omat ogr aptyeve geadnal Tedpefioniin Hposeme sidet Faf i$etindld prasenFiivientiom dipbsqnasone

preparationy,.J ‘| | .not _been sjzed . during format|on may
be sized toh%‘{‘:%ae%/lggg& [e}%%ég@h@% g'.%gr nge" g"n%’orugb'éﬁ RIEfs ﬁ’?&?‘ﬁé"rgg In

di stri but i opartitulhrlypeefereedsntedimetss ligesohRB et Wttwaddbbut Q02204 4bdik §0NS
al l ows the |iposonme 15 suspension to be sterilized by filtration through a
convent i-ona®Pfter. The filter sterilization method can be carried out on

a hi gh through-put bag.jﬁef'e{-reggﬁbgﬂigﬁﬁg,n@ﬁa%lg?%g%ﬁeg%gﬁéﬁ%eggg\{npgto about

0.2-0.4 mcrons. Several techniques are posones to a
desired si zeonvemipnabinetheds kmsvhoid thesedéslitiibént arn U. S. Patent No. 4, 737, 323,

i ncorporated herein by 20 . 1efetence.. .Sonicajing a |ipasone suspensign
either by bath or pro ﬁg%ﬁf %sa‘i’f%]ﬁseﬂr"éﬁ‘fxéé%hp%?%ﬁﬁeﬁt}? itRePrepent pveatien i on
down to smalwill cuthpriveed trmsmenblagt otch@s Swhdtaby ARRUSpIRsRgAk ShANS JiflesS| Z€-
Honogenj zation js another nethod that relies on shearing energy to

fr agmentV | aplfaloids sersefiretively dopdedrinte and sgtained hyfthelipgsoimea In posfeyedhi zat i on
dure, ¥ Ll LGk .ough a st andard
P o on hosbeditbAThE BhiclEA vl BS oftted G bicle B srliig Sy 210

emul si on honobgeni zer sel ecte _ bet ween
about 0.1 amgmbraheninxpatisylady prefiusdembddinidnes, taipeisdbwehat thé PASHFYS the

vesicles may_be det.ermiped by guasi-electric light scattering (QELS) as
descri bed i ﬁPESﬁh%%?’e ﬁ%?{m‘hﬁ%&ﬁ%ﬁm%mé?e&gﬂtﬂ?&f@-@ﬂf-ozmela(%m ,
i ncor por at elipdsemes th fhy preéee @f 6 BufféVeRing Bov PH?@. TBatihg ABfhe B §duced

by son{ cation of forned |liposonmes. Interm ttent sonication cycles may be

al ter natd % ¥poubo.@nf Subssqwadtnnsteming dhatlipasdmes temhighen gt sefptiey.nishesi s.
Extrusion Oérekén%ﬁ%ﬂi’b'%d{rﬁl{nwﬂ{& gﬂ-la %&éeﬁ%@@?%%@%&tgﬁggga e or an

asymetric ceramc rrenbran_é | ‘SO an e ci ng
| i posome si emebodiments, the pHti$ atwiuy 4\wéinly-off e humber 6f tadfetd Ginrtichistd Gitch Iy aarl | Y,
t he suspension is cycé nore tines _until the

d thrqugh. the nbr.ane one or :
desired |iposome size ‘gtisg‘ﬁe’flﬁ-‘(rt € epgﬁﬁgﬁ}%@e epterng) phbeanbroaisedone., thhe
|i posones natoub@ ofRI5[ byl atibition 8ha SMEGRINIFR) ok IRk b&TinRPHBs IR ARES. (O

20 Raising the external pH creates a pH gradient across the liposomal membrane, thereby

promoting efficient drug loading and retention.

Liposomes prepared according to these methods can be stored for
substantial periods of time pribr to drug loading and administration to a patient. For
example, liposomes can be dehydrated, stored, and subsequently rehydrated, loaded with

25  one or more vinca alkaloids, and administered. Dehydration can be accomplished, e. g,
using standard freeze-drying apparatus, i.e., they are dehydrated under low pressure
conditions. Also, the liposomes can be frozen, e.g., in liquid nitrogen, prior to
dehydration. Sugars can be added to the liposomal environment, e.g., to the buffer
containing the liposomes, prior to dehydration, thereby promoting the integrity of the

'30 " liposome during dehydration. See, e.g., U.S. Patent No. 5,077, 056 or 5,736,155.

In numerous embodiments, the empty liposomes are first formulated in
low pH buffer, and then manipulated in one of a variety of ways to obtain liposomes of
the desired size. Methods for _sizing liposomes include sonication, by bath or by probe, or

homogenization. Preferably, following such treatments, the liposomes are between about
16
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| adi ng and retention. Liposonmes prepared according to these net can be
stored for Yhtrlpleifs prepasspricd abaut O lapaiml toy abodt &p weg/mba Prefgrabiyy the vinca
adm ni strat i gp.1hids & Sk abe | posomes can be dehydrat ed,
stored, and subsleaugﬁj?‘lt'sy reﬁ?/djir%gflggf%lt%}ggg%tvmth 25 one or nore vinca

al kal oi ds, and admi ni shenecdncapefistibtmatcimiqueathe dengaridipobdmé estnpéhetits.are US| NY
standard fre =dryi ng apparatus, i.e., jhey are dehydrated under | ow
pressure  conmoicaNs AP eRe sPlyentiin &&Mﬁwéﬁs ¥ mpisciblegnd gogpentrated fq ydavd

ni trogenl5 priilat. Aobuffelebidhatdano (RIGHSIERIndSASREHart fodltd Hakr&%%ﬂ@@ﬂug
environnent, e.g., tQ the buffer containing the |iposones, priof to

dehydr at i on, NFHRPIAISY 9P Sirotesisly Walls. i Atcsmatively, e dragcand® pladed ntoartméfedur i ng
dehydr at i on. e - , 736,.155. .
ehydr at i on. apd&@dedo% driel’fin JFd i d:lﬁ‘lgomgor%z&. tlﬁﬁﬁf &%gl?dgutﬁgm Mi t?ch%epH

nunmer ous enbodi nents, the enpty osones are rs

buf fer, and ensepsulatadiip eaguebtisinterier affthe lipasohet \Thebufferywhich iOidediimthe
| i posones of. the desired size. t hods .far .sizing .|jposones include
S oﬁi cation, %){/m%éq[nhopfgl}e lws%rpgsoc@.nl%glany 1o]og1callsy comp%tt_“e%u?fer solution of, for

20 . example, isotonic saline, phosphate buffered saline, or other low ionic strength buffers.

The resulting liposomes encompassing the vinca alkaloids can then be sized as described - |
above.
Transmembrane potential loading has been described in detail in U.S.

Patent Nos. 4,885,172; 5,059,421; 5,171,578; and 5,837,282 (which teaches ionophore

25 loading), each of which is incorporated herein by reference. Briefly, the transmembrane
potential Joading method can be used with essentially any conventional drug which can
exist in a charged state when dissolved in an appropriate aqueous medium. Preferably,
the drug will be relatively lipophilic so that it will partition into the liposome membranes.
A transmembrane potential is created across the bilayers of the liposomes or protein-

30  liposome complexes and the drug is loaded into the liposome by means of the
transmembrane potential. The_‘transmembrane potential is generated by creating a
concentration gradient for one or more charged species (e.g., Na*, K*, and/or H*) across

the membranes. This concentration gradient is generated by producing liposomes having
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membr anes. A transmenty Gig RekAd btbodimeRl:CRkRk ASA 958 chilfinlh LTS of the
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20  containing components that can be used to formulate the claimed liposome-encapsulated

vincristine, or a kit containing 1 vial containing a stable preparation of liposomes
comprising pre-loaded vincristine. Such stable preparations can be accomplished in any
of a number of ways, including, but not limited to, (1) a hydrated preparation stored at
ambient temperatures or refrigerated and which contains one or more modifications or
25  components to enhance chemical stabilify, e.g., antioxidants; (2) a hydrated preparation
that was frozen and which includes a suitable excipient to protect from freeze/thaw-
induced damage; or (3) a lyophilized prepération. Typically, any of the above-described
kits also contain instructions for use as well as clean-up disposal materials.
To prepare the liposomes, the vincristine sulfate and liposome solutions
30  are each added to a sterile vial and mixed, at an appropriate concentration ratio, e.g.,
0.01/1.0 to 0.2/1.0 (wt. vinca alkaloid/wt. lipid). The mixture is mixed, e.g., by inverting
the vial multiple times, Following the formation of the liposomes in iow pH buffer, and
either before or after the sizing of the liposomes, the liposomes are introduced into buffer

of a higher pH, e.g., a sodium phosphate buffer, thereby creating a pH gradient across the
18 '
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20  or fragments thereof.

Targeting mechanisms geherally require that the targeting agents be
positioned on the surface of the liposome in such a manner that the target moiety is
available for interaction with the target, for example, é cell surface receptor. The
liposome is designed to incorporate a connector portion into the membrane at the time of

25 liposome formation. The connectot portion must have a lipdphilic portion that is firmly
embedded and anchored into the membrane. Tt must also have a hydrophilic portion that
is chemically available on the aqueous surface of the liposome. The hydrophilic portion
is selected so as to be chemically suitable with the targeting agent, such that the portion
and agent form a stable chemical bond. Therefore, the connector portion usually extends

30 out from the liposomal surface and is configured to correctly position the targeting agent,

" Insome cases, it is possible to attach the target agent directly to the connector portion, but
in many instances, it is more suitable to use a third molecule to act as a "molecular
bridge." The bridge links the connector portion and the target agent off of the surface of
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intramuscular, subcutanequs, intraperitoneal, inhalation, or any such method of delivery.

20  Inpreferred embodiments, the pharmaceutical compositions are administered
intravenously by injection. In one embodiment, a patient is given an intravenous infusion
of the liposome-encapsulated vinca alkaloids (single agent) through a running intravenous
line over, e.g., 30 minutes, 60 minutes, 90 ;ninutes, or longer. In preferred embodiments,
a 60 minute infusion is used. Such infusions can be given periodicaliy, e.g., once every 1,

25 3,5,7,10, 14, 21, or 28 days or longer, preferably once every 7-21 days, and most
preferably once every 14 days. As used herein, each administration of a liposomal vinca
alkaloid is considered one “course” of treatment. _

Suitable formulation for use in the present invenﬁén can be found, e.g., in
Remington’s Pharmaceutical Sciences, Mack Publishing Company, Philadelphia, PA,

30 17™Ed. (1985). Often, intravenous compositions will comprise a solution of the
liposomes suspended in an acceptable carrier, such as an aqueous carrier. Anyofa .
variety of aqueous carriers can be used, e.g., water, buffered water, 0.4% saline, 0.9%
isotonic saline, 0.3% glycine, 5% dextrose, and the like, and may include glycoproteins

20
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20 ' alkaloid, e.g. ,vincristine, per m* boldy surface area) or higher concentrations can be

administered. In preferred embodiments, patients are administered a dose of 2.0 mg/m’,
corresponding to a lipid dose of about 40 mg/m? or about 1.1 mg/kg lipid and 0.05 mg/kg
vincristine for an average 70 kg patient, or about 3mgto -ébout 6 mg vincristine per dose.
Patients typically will receive at least 2 courses of such treatxﬁent, and
25  potentially more, depending on the response of the patient to the treatment. In single
agent regimens, total courses of treatment are determined by the patient and physician
based on observed responses and toxicity. Up to 12 courses of treahﬁent, once every 14
days, have demonstrated satisfactory patient responses. Greater numbers may be
warranted in certain cases. Similarly, the number of courses of treatment using lipo-
30 CHOP will be determined by the patient and physician.
Because vincristine dosages are limited by neurotoxicity in humans, it is
sometimes useful to co-administer liposomal vincristine with a treatment for

neurotoxicity. This treatment may be prophylactic or therapeutic. An example is the
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20 In preferred enbodi ments, the pharmaceutical conpositions are
adm ni stered intravenously by injection. In one enbodinent, a :patient is

given an intravenous infusion of the Ii posone-encapsu%attgge%bgg%o%l kal oi ds
(single agent) through a running intravenous |ine over, €.4., m nut es,

60 m nut es, ;@AnArdESE NAIT o} . r 2e i ment s a 60 mnnute
i nfusion is used. Such inf 3it?gn§£bca£%ﬁb‘£@§f@e%§‘§%)r ?%%ﬁléé}?w: fog trgatmepjpfe
every 1, 2&uSipafiic Fainldg., 180200 meMMev2Shtiay & ddbnihioRERN3 tiRESfE uaPloyamonce
every 7-21 éjﬁ/s .and Eost referably once every 14 days. As used herein,
each” adni ni%PHEEIGH- If neronais Balmimpraves: then linosemal Yincrisine frdatments ang
"course" of ghfigdd B, jst i for use in the.pr nt
i nvention (_:can 1b_e foun:jlfégi.sgt.?],!%l ‘?frﬁ rgﬂ@néc%to gﬁl%aplgﬁfé? %?ﬁ?ﬁlégﬁe@%SBWé%, Mack
Publ i shiSng tGatrgiderpffeetniof lipesoptal mincidine 30 islobnsidbrbd segRRBly. frdah BN,
I nt ravenous %gﬁl*g) Sitions W | lqrﬁ]OIg%fri se a solution of the |iposones
suspended i 5 opd ?l'g%lp%seég ®%such as an aqueous carrier. Any of a
variety of aqueous caTkik @venG@lisP8sddSs 8 : . ter, . 0.4%
i n s fart n%he su‘f@llﬁﬁ% dlpégvfe% tﬁﬂt ﬁ%oﬁ{rf?&

saline, 0.9%_ isotonjc saline, 0.3%glycine, 5%dextTose, and
may i ncl uddodiesdorpt vingr alkabpisgipaseneraneapsaios! vinea akdloids eh it alpiihisteyed Such

as al bum n, i ' in, etc. te normal. buf.fered , sal.ine
(135- 150 M%%??E% Ph B GaPBUEE. £ & Samblel S R forhgingoBng isityRigallyy
conventlidonadnstisterdd with b oap d£Z.0 mig) lipssonsaierivapsuldtid viehie cad DE2ERIRASL] | ONS
may contain, pharnmaceutic lllaéf aag’gfa‘%t abl e auxiliary substances as required

t o appr oxi rf’é?éo%St%ﬁfé’F?ﬁe@’i er G giR . Bwenioaa tynicad apticnt phfjomrich to

buf fering amﬁiz%urfﬁwursd,ta_)aogé%m&h@Eoutwﬁ&ouﬁﬁb%%%&%ﬁte%anS‘ d the like,
e.g., sodium acetate, sodiumlactate, sodiumchloride, “potassium chloride,
cal ci um chladppmisteraglor bi t an nonol aurate, triethanol anine ol eate, etc. These
conpositions can be sterilized using the techniques referred to above, or

can be proguced-dinffilatioh e nditions. The concentration of |iposones
in the carrier can varay. 10 eck‘sg%iggally, the concentration will be about

20- 200 &g/ L, however ' ary the concentration,

opti m zlgg t r eat ment W%Eﬁg}%ﬁ‘%reer?toa |461(k)s§ glﬁésoc%eﬁ%%cﬁgﬂ‘@ge(gymf%?&gﬁgﬁt“f‘tgF ar

patients. Rdmiggiaredlin combmatomesdthtonabr noreradditienal bempASAS of tela@B! Fbihe

fluid |oad, ss&ci gieq Wi th ]g&%a ment . The anount of vinca al kal oi ds

adni ni stere’d&%lg » o &ple ¥inga plkalods cpp bp go-adminiplsted, enenear marnyinenalkaloidat i ¢

dose but belafite adiiiitered 9% Conjilkteiof A ﬁ{@éﬁa i ek Ll depend on

a nunber of factors, such asjt_he ﬁehg%lﬁﬁlloafﬁirsto yhg€€t%rﬁ%&%§t?u‘eé4r1] , the -
cyclophosphamide, doxorubicin, prednisone, other alkaloids such as the taxanes,

20 camptothecins, and/or podophyllins, other chemotherapeutic agents such as antiserise

drugs or anti-tumor vaccines. In a preferred embodiment, liposome-encapsulated
vincristine is co-administered with cyclophosphamide, doxorubicin, aﬂd préd.nisone. In
certain embodiments, multiple compounds are loaded into the same liposomes. In other
embodiments, liposome-encapsulated vinca alkaloids are formed individually and
25  subsequently combined with other compounds for a single co-administration. |
Altematively, certain therapies are administered sequentially in a predetermined order,
such as in CHOP or lipo-CHOP. Liposome-encapsulated vincristine can also be
formulated in a CVP combination, or cyclophospharmnide-vincristine-prednisone.
Liposome-encapsulated vinca alkaloids can also b.e combined with anti-

30  tumor agents such as monoclonal antibodies including, but not limited to, Oncolym™
(Techniclone Corp. Tustin, CA) or Rituxan™ (IDEC Pharmaceuticals), Bexxar™ (Coulter
Pharmaceuticals, Palo Alto, CA), or IDEC-Y2B8 (IDEC Pharmaceuticals Corporation).
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use of other therapies, and the nature of the disease. In certain

enbodi nents, an initially |ow dose will be given, which can be increased
based on the response and/or tolerance of the patientsdpetdifodrdighgal dose.
For exanple, 0.5, 1.0, 1.5, 2.0, 2.4 nmg/n2 (i.e., nmg vinca 20 al kal oi d,

e.g. vincristjine, per _n2 body surface area) or higher concentrations can be
admi ni st er ed.y3dditpas Bpqsemesnepanlaed vincaplitalaids dmehisteied plong tvith aheser of

2.0 ng/ n2, [oYala /] |+ DI - /2 or about. 1.1
mal kol ph o anggepe oy al SefnblOuitn e o By, Bon By Yottt
about 3 ng t chainont thgrapy, sirgay, est.i ne per dose. Patients typically will
receive at |east 2 cou:@gas Ott sgch t(ﬁ.eat mi,nt, and 25 potentially nore,
dependi ng on the respo FEeRd emhediment. diposamee encapsuintast vinqaralialdids are agent
regi mens, st ot AmifRIF&ER Rmbid8ieh WRRL - B il

physi ci an based on observed _responsagg%lgn%ﬁ%égf?@%%{é)%sﬁ%%y%gﬁ%% roggds%go
treatnent, orni@ereasgd oy syeZigag snprovesreent entmsr retvuetiors bised bmnicchapispedf /e tibn

responses. G . .be rranted in certain.cases, .Simlarly,
t heIO nunber of ﬁ@éﬁ’% é&é’g Hgﬁ 1ﬁ$ {esg%/cﬁ% At O%Yg?' n R%c&ﬁgoﬁwqua @@J‘H& eanhe, eé by
the patient aduliveieysiith axaReoaitbeptibndly mky figo BO8 BEeHAM SxhddTWEIL BYs

neurotoxicity in humans, i} 1s_ sometinmes useful to co-adm nister |iposonal
vincristine w HW é’g’ccﬁéh‘l"jqqfrdsepWW&F@)W%’PWPIWM@%WQFWG may be
prophy! acfgi ¢ RferdiBNBDTM v cofiboBIATRIVE bl - GERAY i AROS

adm ni stration Cg)f Neuront i n1ii gbapenti nbfnP%r %-?[%%c\%ll ,éi%{gaﬁ%uro onin, for
tfeat ment of Impaumepteiiumopgrowth.eresumablobe2odserbyttiNes irvolved TiMhie Snhibition of

adm ni stered 3.t] o an_adult patji.ent, |f peuragpathic: pain

i nproves, the%lﬁtr‘%’tlgglggﬁgfm\gll%%c'?‘?esﬁflﬂlgn%&e(;taﬁg%c’r%§/ {18%#{ g"g@. "Bel:ﬁ%bse this
type of prophy06acto70. Gfipdsomabfosmtiations Gfahewita hlkalofs QBEHREnE B the pRsdntt I €at
side-effects of 1]j pos_i)rrgl vingristine, it is considered separately fromthe
combi nat i on tWEFHisPIEILAYs sigmbrany dipnishihs myelauh erdreordogia el msgiatedn
the surprissi n&itﬁufecseg@érxiai ftﬁx’iinistrlﬂticﬁp&tﬁé’esfoggtvgiEfaﬁ&lofi&ragﬁg‘féf%nﬁ%hm kal oi ds,

| i posone- encapsul ated vi nca al kal oi ds can m ni st er out a cap on

the total dosage. For eR&wprembintteoncherapicednéwn tn thoseoofiskill inghd st ¢aphieaskly
10 adm ni ster it . f | Lposome- encapsul ated vincristine can
be admi ni st er%gzoﬁu%&é@%‘%ﬁgﬁ;eﬁ?g%g%sa eth%PlPes?ﬂ'ﬂ?gfng By, 2.0 nmg/nR2. Thus, for

a typical patient of from1.5to 3.0 area, a dose of from about
3.0 to about 5.0 ng vincristine can bewm{steered.

The following examples are offered to illustrate, but no to ‘Iimit the

20  claimed invention.

Example 1: Makine Li osome;Enca sulated Vincristine.

Liposome-encapsulated vincristine (Vineristine Sulfate Liposome
Injection) was prepared using a six vial kit. Vials 1 and 2 contained a vincristine sulfate
solution (1 mg/mL Vincasar PFS® SP Pharmaceuticals LLC, Albuqueque, NM) in buffer
25  comprising mannitol and sodium acetate, pH 4.5-4.7, vial 3 contained empty liposomes
(100 mg/ml. Sphingomyelin/Cholesterol liposomes, at a ratio of Eetween about 60/40 to
50/50, or more preferably 55/45 mol%/mol%) in buffer comprising 300 mM citrate at pH
4.0, vials 4 and 5 contained an alkaline phosphate buffer (14.2 mg/mL dibasic sodium
phosphate hepta hydrate), and vial 6 was an empty, sterite vial. The foregoing empty
30  liposomes were prepared using thin film hydration and standard extrusion techniques, as
described in U.S. Patent No. §,741,516. _ :
4 mL of Vir_lcristinc Sulfate was removed from vials 1 and 2 and added to
sterile vial 6. Subsequently, 0.8 mL sphingomyelin/cholestero! liposomes was removed
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X. Conbi nati on Therapies 15 In nunerous enbodi nents, |iposone-encapsul ated
vinca alkaloids wll be admnistered in conbination with one or nore

addi tional compounds or therapies. For exanple, nultighpe¥imsa Rokal oi ds
can be co-adm nistered, or one or nore vinca al kal oids can be adm nistered
I n conj unctlﬁmnmdmaala@ab@ﬁot lga t .

cycl ophosphanj de, doxor ubi ci r?hﬁ(sr gﬁﬁlldsgﬁsgﬁ ot gﬂ’%ﬁ:%ﬁ%%ﬁé the optegals, p@
t axanes, 20 Tehebihstseiimahosahate mluqmﬁmwals $1and Hheaddddaonid el AR Wes

agents such u tunor .vaccin In a preferred
embodi nent , lggg%érrrge% 2@1‘%&6@%% L tsﬁ%]ﬂ% it pach thejaatena ?%\d\ﬁahﬁé‘faéﬂm hgjated

cycl ophosp hamadmterdmﬁm&ﬂﬁ)t-@ﬂ"@ fopfite PERAR] S0P YhidHthe GBI
mul tiple.co oun I oaded into the sane Ii poso?res %Q%éiﬂg{rw‘hg&ﬁ"e

enmbodi ment s é’ff’é gginpater deorfive miantss dad tovertédbfivethotensiings. dual | y

and 25 subsequently Comgh M8 Wy oup_g_; for a s
co-administration. Al ternativ fla C%Q egﬁ)gl%{)rﬂ%/ YE%“%’PE%@%FHF@@&@&@L
sequenti al | 90f|alrﬂlladpredet erm ned order such as in CHOP or |i po- CHOP.

Li posone- encapsul ated vincristine can also be .fornulated in a CVP

combi nati onE heeErtapstilaed VidchBerelh REMpSONRHT. Metho
Li posone- encapsul at edn%) ﬁa al k | oj ds can _al so be Conbrned w anti- 30

t unor agent's such as F‘gﬁ?ﬂ‘ éﬁ]PPﬁéd’Péﬁqdﬂm}ﬁgphmM),lahmwﬂmto

Oncol ymIy (
Phar maceut i aI S exxar Tm@gmpﬂ_bkﬁﬁ A]LL re}"fé;l@ %@?‘%“ég’ﬁgé Ltgéﬁ’ h%‘r%[l&tle@\yas %y
| DEC- Y2B8 ( Yearnekage; didmet IGyedtivar any pthe? gerﬁms Be?eatda%d%ﬁ@ﬁaw}@an

addition, i nca | oi d be adm ni stered aI ong
wi th one or dﬁ%rmﬁér%eratltggngrm Elb:é}f’ t@t?@rﬂ ?5'11 ﬁguaﬁa{luaa‘#\nwtmphﬁyat bone

MAr row tr and@sfsKy mﬁhplaterensramé@t 50%r Bathp aﬁbﬂtgééei/ved‘?%% 12R08esRF ! Pl dz
enbodi nent, .l.i. posone ﬁncatgaaxl ated vinca al kal oi ds ar m ni st'ere
SPUSPPS

conbi nat i on MY daenisipg imiaistared @T@ﬁ&ﬁ@lyvﬂl‘hdahs pFio liptessmes

i ncreases omsew @@ﬂgﬁmﬁ@ﬁﬁy@qﬁg%&gﬂgﬂwr reducti on based on nechani sm
of action and non-overlapping toxicity profi In particular, |iposonal

vinca al kal oi ds ran bgesgigd i vered with a taxane whi ch optionally may al so
be a Iiposomal taxane_ Wirle it is thought that vinca al kal oi ds
depol ymeri ze i crot ubdPef therfd patizuts eerstvahiatddz Tht ety HeldTuhas Bsfpgﬁerhg/\'o

conmpounds h act istically in the _inpairnment of
tumor growt ﬁéﬁ?p? mg%#gg Eé g% gnd g%?ﬁ E’EP@“‘?%‘HF‘\?@@W nl2 ﬂ%ﬂlie @Atiesits hath of
folhcular NHL, 7 had transformed, 11 diffuse large cell, 3 mantle cell, 1 NK cell, and one
20 ALL. Clinical grade was high in 1, aggressive in 17, indolent in 10, and transformed in 7
patients. Serum LDH was high in 16 out of the 35 patients, and B2 microglobulin greater -
than 3.0 mg/L in 19 out of 30 patients, The median number of prior therapeutlc regimens

g

was 3 (range 1-10). 18 of the 35 patients were refractory to the regimen immediately
preceding the liposome-encapsulated vincristine. All 35 had previously received

25  vincristine administration. For the 34 patients with NHL, 14 patients exhibited a
complete or partiai response, for an overall response rate of 46% (95% confidence

interval: 24%-58%). Responses according to clinical grade was as shown in Table 1.

Indolent | Transformed Aggressive Transformed
: or i
# Patients - 10 = - va Aggzl"1 €Ss1ve
# Responders . 1 3 5 s
(complete or partial
response) _
% Complete or 10 TR
partial response ' 47 LY
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m cr ot ubul e dynam cs. See, Dunontet, C. and Sikic, B.l. (1999) J. din Onc.
17(3) 1061-1070. Liposonal formulations of the vinca al kal oi ds accordi ng
to the present invention will thus significantly di m pghsRcéhBeraeioi d and
neurologic toxicity associated 15 with the sequential adm nistration of
free form vi prea—alkaleids—and-t s.— QX her caombination_therapies known to
t hose of sKi 'ﬁ?ﬂﬁir{ﬁﬁ%nc%rt can'te uked PP6conj linct i26%2 wi t h t hé3ét hods of

t he present tavertron—EXAMPEES—Fhe—fob-ew-nglexanples—ate gffered tlo
illustrate, but no to 'ngh}sjﬂge 20 clained invention. Exanple 1: Making
Li posomne- Encapsul at ed I ne. Liposone-encapsul ated vincristine

(Vincristine Sul fate LMgdianmspbmicaiatdtion wad@dSnetR) arRdad $hatba@obine Vi al Kkit.
Vials 1 and 2 contained a vincristine sulfate solution (1. nmg/nL Vincasar

PFS(r)' SP PH e Raes mapnieEn the tsspanee; s at kawt 4imonsh after treatgienbiser i si ng

' _ | __ _ _
(100 o/ e Sk po e o et e et s R Bl B SBbS soblR Bbou

60/ 40 t o5 5asents sthormewopslevenkidaye beinisvenst ¥iey pudrdrogmosibuf f er conpri si ng
300 mMMcitrate at pH 0, Vvials,4,and cont ai.ned an.al kal i ne phgsphate
buffer (14.2 ng/nL di bgl’éﬁ %"’%’%gﬁsﬁﬁ d%‘h‘lﬁ?%ﬁtﬁg‘éﬁ ﬁéﬂ‘?"é%%l—%@?@ AMAISRSFanG was
an enpty, stigygiten ivirélapselNHE oHeQ@odGciBy, )évé%ﬁn'hleﬂﬁﬁ%&&a%rp%gﬁfag&ﬂ ed

S

using thin filmhydrat}j og and standard extrusion technjques, escri bed
in U'S. Patent No. 5, 72pddifign, ipqspmak vineristing demenstraigh significantly lesvmored fr om

vial's | and g.and t&g&iﬁdﬂnft@ﬁ_f:@ YRiktittfheY 'P%Pgern%\?‘ggﬁ’g‘g&%@’[‘%)e le é’an%& ﬁ'%wé and oo

sphi ngonyel i n/ chol esteérol |iposones was er
vial 3 afd adidedinitng toxic @lecipfrecovineristinay Beriphdral hewropathie sfie@s mdwally Begin

terials. 2 \ ' h he Lyt i vials 4 d>5
added to-vi af oGty fho FRE,ERURASTR o8 el osBh oo Vil BHiGeh g o, o
nM x the nat egenalally significaht a6 alchimnlieatest ofi15-20 MALSI0 Q@S‘eﬁ‘oﬁﬁe@@hm;rlh}?r
s. The

five mnutes,, after_which the vial was again inverted five 5 tine

vial was t heHERGSIHIh SuiE arosent sdyea hipinal pasicahigcriHebi-6 aug iope doss dond, mes .

The final produahukRRkAA8G 8 153 A0St - 3240/

total lipid. _Examgll e 2. Liposone-En apsréld%ﬁfﬁ@rnﬁﬁapﬁg?@ﬁo%?ig%‘gga‘%hL

Met hods 15 liposomal vincristine-induced peripheral neurotoxicity. Even higher total doses are likely
to be tolerated. These higher doses are highly desirable for the management of NHL, and

represent a significant and surprising step forward in the treatment of this disease.

Example 3:  Use of Liposomal Vinca Alkaloids as First-line Treatment for Lyx_nghomas

20 This example illustrates the use of liposomal vinca alkaloids as a first-line
treahncnt, in combination with other chemotherapeutics, for treatment of patients
presenting with lymphomas, particularly non-Hodgkin’s lymphoma (loW—grade or
intermediate-grade). Patients presenting with transformed or aggressive NHL may
receive this improved combination treatment as a first-line treatment, or the physician

25  may prefer single agent OncoTCS™ treatment as described in the previous examples.
The combination therapy regimen set out below takes advantage of the surprising result
that much higher doses of vincristine can be administered when delivered in the
liposomes of the present invention, with greatly reduced toxicity.

The preferred combination regimen is an improved CHOP regime (“Lipo-

30 CHOP”) comprising: Cyclophosphamide, Hydroxydaunorubicin (doxorubicin), 7
OncoTCS ™, and Prednisone. One treatment cycle takes about 5 days, and cycles are
repeated about every 21-28 days. An exemplar cycle consists of
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50 patients wth rel apsed non-Hodgkin's Lynmphoma (NHL), and 1 with 10
Adul t Lynphobl astic Lynphoma (ALL), were included in the study. Each
patient was at |east 16 years of age, did not have H %o @ecanpecidosr
serious infection, did not have any di sease of the central nervous system
and had normal renal-function and neutro %I s at least 0.5K and platelets
at | east 50K Each patCFYé}?Ph?%’@@mﬂéWﬁbmg&l V,doges of 2.0 ng/n2 of

i ntravenous |i posomal -yincri.stine_ admi nisteyed once every 14 days. The
| i posones .15 used co ﬁf@‘é’&algﬁﬁizﬁ%z%fﬂpg’@%ﬁdcﬁol esterol. Results 35 of
&6 The, nedi %a of these 35 patients was 62
gr%l)g?gof (Qr%‘élg/ﬁétﬂé%[n]s ) of the patients

the 51 patients were
years (range 19-86),

had follicular NHL, TPrdifatkohé @rmfr@gp@qldxlsld@bffuse |l arge cell, 3 mantle
cell, I NKcell, and one 20 ALL. .dinical 'grade was high in 1, aggressive
in 17, indolent in 10, and transforned in 7 patients. Serum LDH was high in

16 out of the 35 pati gt ' lobul in greater than 3.0 . in
19 out of 30 patients. Taﬁrgeﬁggﬁegﬁnélﬂﬁ%dce{?’h’oﬁgﬁwgru?]?@r’%‘ﬁé"t??ﬁ‘&“ﬁ@@‘i‘%r was
3 (range 1- g@hdard CHOP trhanBht.pati ents were refractory to the reginen

I medi ately precedin he |iposone-encapsul ated vincristine. Al 35 had
previously received 2%%?‘3%@5?%?%&}3%?@&@@?Grﬁ.aﬂrreaF arelggperdedyigtshewt s with
NHL, 14 pat sigiffeagpqRippbieafénfoves 9ARIRE EHUP RAfakiland & i verall
response_rat e of 40%#(?%5% confidence int e@%l: ﬁ%m@&erﬁgé%g}ﬁ%gtgg

accor di Y t 8194 ¢firenmissipnitree Rarslapsesaficn roaimient, Tabinedidn survival times.

I ndol ent Tr ansf or nredAggr essi veTransfornmed or Aggr.essive # Patientsl071724 #
Responders15813 (conpl ete or partial response) % Conpl ete or 10714754

partial res 1e24 BeathecesfiempRans Wileioee e tipesond) viic¥atind - 45
In a further study, 50 human patients presenting with different classes of

lymphoma were treated with single agent liposomal vincristine, as described in Example
15 2. Results were as indicated in the following chart: |

First Relapse| Primary | Post-ABMT | > 2 Relapses | Multicenter Study
from CR | Refractory Population*

Number of 11 o1 10 T 26 36
Patients :
[Evaluable T
# CR o 4 0 0 : 0 -0
# PR . 4 0 2 10 12
Overall 73 0 20 38 33.
IResponse |
Rate( %)
95% 391095 0to 28 1t032 20to 59
Confidence ' '
Intervals (%)

18% grade 3 to 4 neurotoxicity; no toxic deaths.

CR=Complete response

PR=Partial response

20  Primary refractory means that no response to initia) treatment was observed.
ABMT=Autologous bone marrow transplant

Again, these results show that single agent treatment of liposomal

vincristine is an excellent treatment for lymphomas. These results strongly suggeét arole
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29-96 23-72 33-74 Conclusions Median response duration was 4 nonths. The
fact that half of the responding patients maintain the response for at

| east 4 nonths after treatnent is a surprising, unexpggirdembér ®jogsnically
i npressi ve response for a heterogeneous group of 5 patients who previously

ld h T bo lts d trat
hac g BT e 3G QP RST ok e et i deaiapsed ML wi ¢ h

good acti vi tympkasas. i n heavily pretreated popul ations. In addition,

| i posomal vincristine denonstrated significantly |ess non- specific
toxicity than free vincristine. Peripheral neurotoxicity is the nost
frequent angy.dPidnsecddigBnkl fghidoxi ¢ ef fect of free vincristine. Peripheral
neur opat hi c éffects usualTy begin in adults who receive a total dose of 5
to 6 nmg £2-3 doses of Fl“igle'e1chmicssd:suhzej‘oramﬁnﬁzaemag@sih@gmls|h¥re§i 8acfib&pnt
after a cu 5-2 8-10 doe of free vincristine). -
Signi fi can'fnﬁl[ll e%;ﬁé ﬁ‘e"ﬁﬁé" 8%?‘%%@5@‘ (Péeﬁeyfpme pdsyare paiculedy effoetivedn theny i n
one dose al m&tmenaﬁﬂmdulmd elifRnRASRRpad, M 4R o%%ﬁe-ﬂﬁckj} WA dn th
no patient kﬁ&frtl ng SI gnificant 15 11 posorral vincristine-induce

peri pher al Totfesmscofpn-Hagdgkints bymaphomes. al  doses are likely to be

tol erated. These higher doses are highly desirable for the managenent of
NEI L, and represent a significant and surprising step.forward in the

treat medf ofExam Resse etE)lmdr&lC'?nncHSﬁqer hﬂ-@ﬁﬁénﬁﬂ:ﬁlfe@ Al kal oi ds as

First-line Treat rrent r gn;p (ga 0 Thi,s exanp ustrates the use of

| {posomal vinca al kal or&§® 48! F?P fheaving ﬂ’éé‘ﬂlﬁ’éﬂ"fqvﬁluéblmahmts withwi t h

ot her chenptdlgsepabsressve FHL, thé AaLBRY

| ynphormas, pa?ftsl chgIb q‘zé;zenon Hodgkl n's fsﬁéh lﬁﬁ&hﬁqf‘%ﬁ%ﬁgﬁm l:&ﬂpl‘é%e Tesponse

i nt er medi at ST fraigagn (G, thepum ﬁ@é@@ﬂbﬁ@dwp@maﬂ r@peliselonmgmomggt)eﬂﬁl ve NHL
receiv i Jortace! e a.first-lin treatment

or the phys?éﬂ::lltcglfrllt%%é ﬁan{ay prteeggfrﬁw'sr :31 %If‘ gp%lgféh ‘ﬁ‘&%’ fﬁel{cf’é%PF r gach

descri bd8 i perchutapy eatio Uthexdaiphegreseiies forqrutiemns Whorhabd ficaR¥d bEDhiGN Set
out bel ow t%_kes a \f%nt agmrof the surpri S‘ii ? result that much higher doses
of vincrist PRETERH KR OXHrRTr Sealp of thedattey catseemethosg Whe sspendsl t he

- present i nvegiheqreatrvdnt hnﬂléﬁ@t%iy)brfc@@d‘ﬁ;@qm?éhﬁ'tﬁ&ée w-%g%cpﬁ& gipoﬁ&lt&t% | nat i on

- reginen is an jnproved CHOP regine ("Lipo-

Cycl ophos phRFRVERYS TRy daunor ubi ci n ( doxor ub| cin),
This study demonstrates that the present methods are unusually effective
20  for treating each category of patients.

It is understood that the examples aﬁd embodiments described herein are
for illustrative purposes only and that various modifications or changes in light thereof
will be suggested to persons skilled in the art and are to be included within the spirit and

' 25 purview of this application and scope of the appended claims. All publications, patents,

and patent applications cited herein are hereby incorporated by reference in their entirety
for all purposes. ‘

27



OncoTCS TM and Predni sone. One treatnment cycle takes about 5 days, and
cycles are. repeated about every 21-28 days. An exenplar cycle consists of
25 30 Decenber 2003 Cycl ophosphamide (750 ng/n2 |V, d 3§ December 2003

Hydr oxydaunorubicin (50 ng/nm2 1V, d 1) OncoTCSTM (2.0 ng/n2 1V, d 1, (no
cap necessary ) Prednisone (100 ng PO qd x 5 day) 5 Treatnents are
conducted with the sane nursing interventions required for standard CHOP
treatment. Patients receiving the inproved CHOP treatnment are expected to
show significant inprovenent over standard CHOP in partial and conplete
rem ssion rates, 10 period of rem ssion/tinme to relapse after treatnent,
and nmeWitkhl BUELAIMIED [Stes. Exanpl e 4: Treatnment of | ynphomas with single
agent |iposonmal vincristine. In a further study, 50 human patients
presenting with different classes of |ynphona were treated with single
agent |iposomal wincrimgd jQeof @i%oﬂﬁﬁ&éﬂc'ﬁﬁﬁﬂdtéﬂ BramRlife il the mdRapiehls opef e as
indicated in the follow ng chart: 18%grade 3 to 4 neurotoxicity; no toxic
deat hsmediGRxDd n?qm tht greatewpboSe rdbiRpsticaricat inr epgiens wha (bxaPpravmuylyrlade@ono Bty
means that no r onse tp. ipitial treatnment ) s ob rved. . =Aut ol ogous
bone nf cRHetIP SHACHH COIRGIATION (RIS, VRSTRR & tca%‘ieﬁdf‘é‘ ma o
treat ngte@f, | i posomal  vincristine is an excel I ent treatnent for
Iyrrphorras These results strongly suggest a role 26 First

Rel apsePri mar yPost - ABMI> 2 Rel apsesMul ticenter Study from

CRRef r act or yPopuI atiaon* Nunmber o0f1111102636 atients val uabl e CR4. 0000
The use of claim 1, wherein said relapsed cancer is a non-Hodgkin's

H

Lymphoma.

3. The use of claim 2, wherein said non Hodgkin's Lymphoma is a member
selected from the group consisting of low grade non-Hodgkih’s Lymphoma, intermediate grade
non-Hodgkin's Lymphoma, follicular lymphoma, large cell lymphoma, B-cell lymphoma, T-cell
lymphoma, Mantle cell lymphoma, Burkitt's lymphoma, NK cell lymphoma, and acute
lymphoblastic lymphoma.

4. The wuse of claim 1, wherein said liposome comprises

distearoylphosphatidylcholine.

5. The use of claim 4, wherein said liposome further comprises cholesterol.
6. The use of claim 1, wherein said liposome comprises sphingomyelin.
7. The use of claim 6, wherein said liposome further comprises cholesterol.
8. The use of claim I, wherein said liposome comprises a pH gradient.
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PR4021012 Overal | 730203833. esponse ate( %9-- 5%9 to 956 to 281 to 3220 to
59 Confidence Intervals (% 30 Decenber 2003 for |iposonmal vincristine in
Li po- CHOP and for single agent first line treatnment of30Dgoghbere2003Exanpl e
5 Additional studies 5 Figure 1 provides results for a clinical trial using
t he herein-descri bed nethods, which denonstrates that the present nethods
are particularly effective in the treatnent of indolent, transforned,

rel apsed, and aggressive post bone-nmarrow transplant (BMI) forns of

non- Hodgki n' s LygrohonBye 10 oEXRIR B Swherein tRE PP Rertqs SURIRATMR plY i ke b NE
Der prior reginmen nunber Figure 2 provides results show ng the nunber of

eval uahb¢ intgatriof said lipbsdme theh afrbe dxtagor afssiddipodibine. t he nunber of such
patients that exhibited a conplete response or rem ssion (CR), the nunber
that exhibited a partial response or remssion (PR), the percentage that

exhi bited eitherj CRypy %%tmlaﬁﬁ‘q R\ﬁl%re?égﬁi?%flleéé%ﬁé dxﬁlﬁi‘-ﬂffg‘é cditbin@Rf 15

percent age val ue. These a are pfesente or patients wh ave recel ved
one prregime dotrgisadadminisnation ofwfree-fortmovindéa-dlRalokint s, and, of the latter
category, those who responded to the treatnent inmediately prior to the
study and those who did not respond to the previous treatnent. This study

denpbnstrates t ha{{] t herl{ylfsﬁed?tclégﬁ {S'ﬁ-?q’?l}e%iﬁ sh‘iﬁ'(“ﬁéé— o \ﬁ{l{gnglﬁiélél% is ?aomgﬁ% er

treating each cat'égory of pati I's “understood e exanples and

enbodiseroted fbes thel heth dudkigiify of Eincrisbihe,i yihtlsdtina] viNdesRie! aRSERorRIiNE. and t hat
various nodifications or changes in light thereof w Il be suggested to
persons skilled in the art and are to be included within the spirit and 25

DT ot o 520 R TR iRy S0A AOCRR 350 Fialec Muhinsion,
I ncor pegiateadniyist€h@hRNERtI b of ALAhBBclih&l¥ntaining combination regimen.

13.  The use of claim 12, wherein said anthfacycline is doxorubicin.

14.  The use of claim 1, wherein said patient has exhibited a partial response or

a complete response to said multi-agent combination regime prior to the relapse of said cancer.
15.  The use of claim 1, wherein said relapse is a second relapse.

16. The use of claim 1, wherein said liposome-encapsulated vincristine is

administered systemically by intravenous delivery.

17. The use of claim 1, wherein said medicament is used with at least one

additional chemotherapeutic agent.
18.  The use of claim 17, wherein said at least one additional chemotherapeutic

agent is a member selected from the group consisting of cyclophosphamide, doxorubicin,

prednisone, and combinations thereof.
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for all purposes. 27 30 Decenber 2003 WHAT IS CLAIMED I'S: 1. The use of

| i posone-encapsul ated vincristine in the manufacture of a nedi canent for
the treatment of a relapsed cancer in a patient who ha80 Peesinbers?0p3
undergone at | east one multi-agent conbination regine, wherein said

rel apsed cancer is a |lynphoma or |eukema. 2. The use of claiml1, wherein
sai d rel apsed cancer is a non-Hodgkin's Lynphoma. 3. The use of claim 2,
wherein said non Hodgkin's Lynphoma is a nenber selected fromthe group
consi sting of | ow, grapg fRofHASEKINwheleTRAS TRediddiient V@Qéﬁtﬁnﬂra@‘l’e%st one
non- Hodgki n' s Lynphoma, follicular |ynphoma, |arge cel yrrp oma, B-cell

| ynphoaddjtichalcasiti-tumoy agdnbna, Mantl e cel |l | ynphoma, BUI’kI tt's lynphoma, NK
cell lynmphoma, and acute |ynphoblastic |ynphoma. 4. The use of claim1l,
wherein said | i posone conprises di st ear oyl phosphati dyl choline. 5. The use
of claima, whergyn Siculd RESAHE f1Y! Witkeifl ABRI la38fiofdIOBEREEA agenfis W
use of claim1l, wherein said |iposone conprises sphingonyell a;g he use
of cl anondelonahanfiody.sai d | i posome further conprises cholesterol. 8. The
use of claim1l, wherein said |iposonme conprises a pH gradient. 28 30
Decenber 2003 9. The use of claim8, wherein the pH gradient is such that
the pHis |ower t t e | i t of
said |iposone. 1 Thg}%ug% 8‘; Eﬁfrglojr% igﬁeﬁl lgrsg?fl%sggpéﬂaﬁ%l %hlb%?)? 1?& fre hl%r

nul ti -serd fﬁﬁmﬁlen@’bup Ronsi@GigoF manmhmeddladrmm(ﬂi"r) dtyinon, @fd @dfrreelamb*r‘)“n
vinca-al kaloid. 11. The use of claim 10, wherein said free-formvinca

al kal dpsitumomabrenber sel ected fromthe group consi sting of vincristine,

vi nbl astine, vindesine, and vinorel bine. 12. Thé use of claim1, wherein
said at |east one multi-agent conbination reginme conprised adm nistration
of an ant hracyclime- coft aie oN &AM, NAhbRM kAdi ARIMonhB anfiiemys ag&it §lal M

12, wherein said anthracycline is doxor ubi ci n.
antisense drug or an anti-tumor vaccine.

23.  The use of claim 1, wherein said vincristine is administered at a dosage of

between about 1.4 to about 2.4 mg/m?2 to said patient.

24.  The use of claim 1, wherein said vincristine is administered to said patient

once every 7-21 days.

25. The use of claim 24, wherein said vincristine is administered to said

patient once every 14 days. -
26.  The use of claim 1, wherein said relapsed cancer is a lymphoma.
27.  The use of claim 1, wherein said relapsed cancer is a leukemia.

28.  The use of liposome-encapsulated vincristine in the manufacture of a

medicament for the treatment, in combination with Rituximab, of a relapsed cancer in a patient
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14. The use of claim1l, wherein said patient has exhibited a parti al
response or a conplete response to said nulti-agent conbination regine
prior to the relapse of said cancer. 15. The use of cl a0 betembers?d86n sai d
rel apse is a second rel apse. 16. The use of claim1l, wherein said

| i posome- encapsul ated vincristine is admnistered systemcally by

i ntravenous delivery. 17. The use of claim1l, wherein said nedicanent is
used with at | east one additional chenotherapeutic agent. 18. The use of
cl ai Mo heb ghretiBustpivihdédooh® as tle&ﬂ%_n@dxﬁhkil-&%éﬂi cbmeiRtibe ra3gmel ivherdfedid i s a
menber selected fromthe group consisting of cycl ophospham de, doxorubi cin,
pr ednirelapesd caneer doarbimphomamy letkeménf . 29 30 Decenber 2003 19. The use of
claim1l, wherein said nedicament is used with at |east one additional
anti-tunor agent. 20. The use of claim 19, wherein said additional
anti-tunor agentyg, s arhJdRERELRNA28MHhéeRRN I gﬂosofﬁ@%oﬂ%ﬁsé&fs ﬁir%b&‘gél% and
wherei n said nonocl onal antibody is a nenber " sel ecte froﬁlt e group

consi sthokegteodl. Ri t uxi mab, iodine 131 (1131) Lym1, and iodine 13 |(1131)
tosi tunomab. 22. The use of claim 19, wherein said additional anti-tunor
agent is an antisense drug or an anti-tunor vaccine. 23. The use of claim
1, wherein said 4y ncrpst K J R . : ut
I 4"t about 2. 4 ! e koA, SIS g o 81 CRRA R TREREE
sai d \beneednst/2e(mdYashhingostyelinthdl¥ dwladtepd) amhs0/50 (mel%e yshiygomlindaylse 25.
The use of claim 24, wherein said vincristine is admnistered to said
patie Okﬁ@gﬂbvery 14 days. 26. The use of claim1, wherein said rel apsed
cancer is a |ynphoma. 27. The use of claim1l, wherein said rel apsed cancer
is a leukemi a. 28. The use of |iposone-encapsul ated vincristine in the
manuf act ure of a@1vedi Tiwetoffclimt30g whefsd BRYtio iof sEIEARIMATINGD chbleherol is

Ri tuxi mab, of a relapsed cancer in a patient
55/45 (mol% sphingomyelin/mol% cholesterol).

32.  The use of claim 28, wherein said vincristine is administered at a dosage

of between 1.4 - 2.4 mg/m®.

33. The use of claim 28, wherein said lymphoma is non-Hodgkin’s

lymphoma.

34.  The use of liposome-encapsulated vincristine in the manufacture of a
medicament for the treatment, in combination with iodine 131 (I"*!) Lym-1, of a relapsed cancer
in a patient who has previously undergone at least one multi-agent combination regime, wherein

said relapsed cancer is a lymphoma or leukemia.

35.  The use of claim 34, wherein said liposome comprises sphingomyelin and

cholesterol.
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30 30 Decenber 2003 who has previously undergone at |east one multi-agent
conbi nation regi me, wherein said relapsed cancer is a |ynphoma or

| eukemi a. 29. The use of claim 28, wherein said |iposoieDeocepbers2ii3

sphi ngonmyelin and chol esterol. 30. The use of claim?29, wherein the ratio
of sphingonyelin to cholesterol is between 75/25 (nol % sphi ngonyel i n/ nol %
chol esterol) and 50150 (nol % sphi ngonyelin/nol % cholesterol). 31. The use
of- claim 30, wherein the ratio of sphingonyelin to cholesterol is 55/45
(mol % sphi ngony e36. n/ nihsehuflcbaned’ S hersd theTatio WS epldhgdrhdlim t8 &holekterod i
said vincristine is admnistered at a dosa of between 1.4 - 2.4 nyg/nt.
33, TrEtHes BY2X(BelN SingsrknAnalt dholopiepbmd 1SR brolb aginsorey i

34. T ﬁ% cﬁ§ | i posome- encapsul ated vincristine in the manufacture of a
medi cansnt 1 the treatnment, in conmbination with iodine 131 (I1131) Lym1,
of a relapsed cancer in a patient who has previously undergone at | east
one nulti-agent conbination reginme, wherein said relapsed cancer is a

| ynphoma or | euk¥hi a.Ti85 usghel (ainof3de| whereity saishdymphorsai i nopdkuighin’s
corrprl Sesh%ﬁh' ngonyel in and chol esterol. 31 30 Decenber 2003 36. The use of
claim3 &rein the ratio of sphingonmyelin to cholesterol is between

75/ 25 (ol % sphi ngonyel i n/ nol % chol esterol) and 50/ 50 (nol %

sphi ngonyelin/nol % cholesterol). 37. The use of claim34, wherein said

| ynphora i's non- 380dnghc' usd ypfiposranc-@®apitaed sencuisting poshnmaaufaamseuloﬁtaed

t t manuf act.ure of a nedi.c f the treat rrent
Voot riatBmd for o denthens i1 Ermemeion SHAINIRE DS 6 hiostrangal oLasiared n a

pat i efdanidiqn Qg%n%te\%h&ﬁéé yrewag% 900G B At%?s& ﬁ%ldw' gér}t EnaﬁBH?ég?ﬁxE' on

regime, wherein said relapse ancef |'s a oma 0
wherein said relapsed cancer is a lymphoma or leukemia.

39. The use of claim 38, wherein said lipoéome comprises sphingomyelin and

cholesterol.

40.  The use of claim 39, wherein the ratio of sphingomyelin to cholesterol is
between 75/25 (mol% sphingomyelin/mol% cholesterol) and 50/50 (mol% sphingomyelin/mol%

cholesterol).

41.  The use of claim 38, wherein said lymphoma is non-Hodgkin’s

lymphoma.

42. A kit for use in the treatment of a neoplasia in a mammal, said kit
comprising components useful in the preparation of a liposome-encapsulated vinca alkaloid,
instructions for preparing the liposome encapsulated vinca alkaloids, and instructions for the use

of the liposome-encapsulated vinca alkaloids in the treatment of said neoplasia.

43.  The kit of claim 42, wherein said kit comprises at least three vials,

wherein one of the vials contains vincristine sulfate, a mannitol buffer, and sodium acetate,
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39. The use of claim38, wherein said |iposonme conprises sphingonyelin and
chol esterol. 40. The use of claim 39, wherein the ratio of sphingonyelin to
chol esterol is between 75/25 (nol % sphi ngonyel i n/ nol %8¢ RPerersberddl0p and
50150 (ol % sphi ngonyel i n/ nmol % chol esterol). 41. The use of cl aim 38,
wherein said | ynphoma i s non-Hodgkin's |ynphoma. 42. A kit for use in the
treatnent of a neoplasia in a manmal, said kit conprising conponents
useful in the preparation of a |iposone-encapsul ated vinca al kal oi d,

i NSt r URlidreiAS oh® rofPERP &ald Gohtahs! liF@Ei)ﬁféE SREFHREY %Fﬁﬁlguzhyam ahl atiléiseropnd
instructions for the use of the [iposone-encapsulated vinca al kaloids in
t he t rsugparded ingF ciyatiebuifen ghd sihareimene dfithe kials containisanmikatine phespbata budfed ki t
conprises at least three vials, wherein one of the vials contains
vincristine sulfate, a mannitol buffer, and sodium acetate, 32 30 Decenber
2003 wherein oneiof tAeVifGH GseCRNHRI BdathicRO PR AedP UMY i laNGladR NGRS | N
and chol esterol suspended in a citrate buffer, and wherein one of the

vi al s coomprigingsa stablgl feahilatorp hb Sposatre-dnghpsaiatedd tinca alkatoidsoandumstriciionk dor
treatnent .of .a neoplasia.in a mamm], said kit conprising a stable

f or mul 8¢ PEFPedPoReT -swa@la?fe%wa%{?ldﬁlmﬂ TaaeRiod said AaoR1A4 1 uct i ons for
use of the |iposone-encapsulated vinca alkaloids in the treatnent of said

neopl asi a. 442341 1. DOC 33
442341_1.DOC
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