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SN-38 is approximately 1000 times more potent than irinotecan as an inhibitor
of topoisomerase I purified from human and rodent tumor cell lines. In vitro
25  cylotoxicity assays show that SN-38 is up to 2,000-fold more potent than irinotecan.
Consequently, SN-38 has the potential to be a highly effective antineoplastic agent. In.
addition, SN-38 has an advantage over its camptothecin precursors in that it does not
require activation by the liver. Therefore, an appropriate formulation could be used in
local as well as systemic treatment methods.
30 SN-38 is exceedingly insoluble in aqueous solutions. Despite its lack of
solubility in water, it also has a low affinity for lipid membranes from which it tends to
precipitate into agueous phase. These solubility characteristics interfere with the use
of SN-38 as a therapeutic. Moreover, the effectiveness of SN-38 after repeated
administrations can be limited by the development of multi-drug resistance which not
35  only reduces its effectiveness but also reduces the effectiveness of certain other
antineoplastic therapeutics. The general toxicity of SN-38 also limits its use
therapeutically.
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20 complexes can cairy net negative, or positive charges, or can be neutral. Preferred -
-complcxés also contain a-tocopherol. The SN-38 complexes can be used
advantageously with secondary therapeutic agents other than SN-38, including
antineoplastic, antifungal, antibiotic, or other active agents. Liposome complexes can
be muitilamellar vesicles, unilameliar vesicles, or their mixtures, as desired. The
25  invention also encompasses methods for preparing such SN-38 complexes. The
invention is further directed to methods in which a therapeutically effective amount of
the SN-38 complexes are included in a pharmaceutically acceptable excipient and
administered to 2 mammal, such as a human, to treat proliferative diseases, such as
cancer. )
30 In one particularly preferred method of preparing the SN-38 complexes. SN-38

is dissolved in an alkaline solution and used to hydrate a lipid film to form liposomes.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
The present invention provides compositions and methods for delivering SN-38
35  to a mammalian host. The compositions and methods are characterized by avoidance
of solubility problems of SN-38, high SN-38 and complex stability, ability to
-administer SN-38 as a bolus or short infusion in a high concentration, reduced SN-38
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which can have net positive, negative, or neutral charges or which are devoid of

charge. Suitable complexing agents include compounds, such as phospholipids which
can be synthetic or derived from natural sources, such as egg or soy. Suitable
25  phospholipids include compounds such as phosphatidylcholine (PC),
phosphatidylethanolamine. (PE), phosphatidyiserine (PS}, phosphatidylglycerol (PG),
phosphatidic acid (PA), phosphatidylinositol (PI), sphingomyelin (SPM), and the like,
alone or in combination. The phospholipids dimyristoylphosphatidylcholine (DMPC),
dimyristoylphosphatidylglycerol (DMPQG), dioleoylphosphatidylglycerol (DOPG),
30 distearoylphosphatidyl choline (DSPC), dioleoylphosphatidylcholine (DOPC),
~ dipalmitoylphosphatidylcholine (DPPC), diarachidonoyl phosphandylcholme (DAPC),
Cor hydrogenated soy phosphatidylcholine (HSPC) can be used.
The SN-38 lipid complexes generally include at least one steroid component
such as cholesterol, polyethylene glycol derivatives of cholesterol (PEG-cholesterols),
35  coprostanol, cholestanol, or cholestane, or a-tocopberol. They may also contain sterol
derivatives such as cholesterol hemisuccinate (CHS), cholesterol sulfate, and the like.
-Organic acid derivatives of tocopherols, such as a-tocopherol hemisuccinate (THS),
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cardiolipin can be dissolved in non-polar or slightly polar solvent such as ethanol,
methanol, chloroform, or acetone. SN-38 can be dissolved in a non-polar, a slightly
25  polar, or a polar solvent. Examples of suitable SN-38 solvents include methanol,

chloroform, acetone, or aqueous alkaline solvent.

Generally, the method involves mixing dissolved lipophilic ingredients together
and evaporating or lyophilizing the solvent(s) to form a homogeneous lipid film.
Solvent evaporation can be by any suitable means that preserves the stability of the

30 components. SN-38 can be said to be stable as long as most of the drug retains its
chemical structure or a chemical structure that is in equilibrivm with its chemical
structure. Chemical structures in equilibrium with SN-38 specifically include
structures that impart greater solubility at high pH but which are converted to SN-38
when the pH is lowered.

35 SN-38 complexes, including liposomes or micelles, can then be formed by
adding a suitable solvent to the dry lipid film mixnure. Suitable solvents include

- pharmaceutically acceptable polar solvents. Generally, solvents are aqueous solutions
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In general, any suitable method of forming liposomes can be used so long as it
25  generates liposome entrapped SN-38. Multilamellar vesicles, stable plurilamellar
vesicles, and reverse phase evaporation vesicles can be used. As can be appreciated,

the present invention is intended to cover SN-38-entrapped liposome compositions,

however made. _
Suitable liposomés can be neutral, negatively, or positively charged, the charge

30  being a function of the charge of the liposome components and pH of the liposome
solution. For example, at neutral pH, positively charged liposomes can be formed '
from a mixture of phosphatidy! choline, cholesterol and stearyl amine. Negatively
cha:rged liposomes can be formed, for example, from phosphatidyl choline, cholesterol,
and phosphatidyl serine.

35 Targeting agents can be bound to the SN-38 complexes such that thc complexes
can be targeted to particular tissues or organs. The agents can be bound through
.covalent, electrostatic, or hydrophobic bonds with the complexes. Suitable targeting
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agents lnCI ude “car es an ents as are known to
t ar get resuspending ehposomes 1nclude for example a lactate b red solution havinga -

pH of about 3.5.

| The invention includes pharmaceutical preparations which, in addition to non-
toxic, inert pharmaceutically suitable excipients, contain the SN-38 complex and
.methods for preparing such compositions. By non-toxic, inert pharmaceutically

25  suitable excipients there are to be understood solid, semi-solid or liquid diluents, fillers
and formulation auxiliaries of all kinds.

The invention also includes pharmaceutical preparations in dosage units. This
means that the preparations are in the form of individual parts, for example capsules,
- pills, suppositories and ampoules, of which the content of the SN-38 complex .

30  corresponds to a fraction or a multiple of an individual dose. The dosage units can
contain, for éxample, 1, 2, 3 or 4 individual doses or 1/2, 1/3 or 1/4 of an individual
dose. An individual dose preferably contains the amount of SN-38 which is given in
one administration and which usually corresponds to a whole, a half, a third, or a
quarter of a daily dose. _

35 Tablets, dragees, capsules,- pills, granules, suppositories, solutions, suspensions
and emulsions, pastes, ointments, gels, creams, lotions, powders and sprays can be

-suitable pharmaceutical preparations. . . . ...



desired tissues or organs. For exanple, U.S. Patent 6,056,973, mﬂﬁéWMHEmS
herein incorporated by reference, discloses a nunber of targeting agents
and target weld2mssefSee col. 11, 1. 1-41). Methods of prBEHPMYIRY t abl e
conjugates are also disclosed. (See 5 Col. 11, 155 ~ col. 14,1. 20). SN-3
8 conpl exes can be filtered through suitable filters to *control their
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o a whol o, EpAefEy sl S LAL HE LG Fi 38 s
preferred for use in the’ trcatment o uman patlents pamcul y for cancer and other
'diseases caused by cellular proliferation. The inventive compositions have particular
25  use in treating human lymphoma, ovarian, breast, Jung and colon cancers in addition to

multiple sclerosis.

The active compound or its  pharmaceutical preparations can be administered
orally, parenterally, intraperitoneally, rectally, or by intratumoral inj ection. As SN-38
does not require activation by the liver, it is advantageous to employ the present

30 compositions locally, such as by directed injection into an arm or leg, or in thie case of
a human, a hand. -

In a human of about 70 kg body weight, for example, about 0.1 to 2 mg or
about 0.5 to 1 mg SN-38 can be administered per kg of body weight can be
administered. Preferably, about 0.5 to 2.0 mg of SN-38 per kg of body weight is

35  administered. However, it can be necessary to deviate from the dosages mentioned
and in particular to do so as a function of the nature and body weight of the subject to
‘be treated, the nature and the severity of the illness, the nature of the preparation and if



35 Tabl ets, dragees, capsules, pills, granules, suppositories, <sphMAYQms.
suspensi ons and enul sions, pastes, ointnents, gels, creans, Iotlons
powder s andwspnays2xcan be suitabl e pharmaceutical preparerivsans3zd 6 MAY
2005 WD 02/058622 PCT[0OSQ /43325 7 For the oral node of adm nistration,
the SN-3 8 conplex can be used in the fgyrmof tablets, capsules,

| osenges, powders, syrups, aqueous solutions, suspensions, and the like.
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i nvention afdchs tpteheneewitieinl Thise plenagents sambs éd*fae@sﬁ%!ﬁ  exmioygd with
accor di ngst otmmegeay@emmemmaom&ﬁatmmmm SMtivet eri nary nmedi ci ne for the:

preventon,  aTel | B3y o0, AR Bl oL yRlentibe? SA8EAC: b RAY b BilAD cbaze

di seases caused

mamal , such ea%mﬁewwch ﬁtﬁr@r@wdpﬁ wlelyéy pyrposesof lmmw and. Whl?léafe not
parti cuI ar |y intefiieties betmiwrig. use in the treatnment of human patients,
particularly for cancer and other - di seases caused by cellul ar
proliferation. The inventive conpositions have particular 25 use in
treati ng 2uman | ynmphoma, ovarian, br EZAMMPLEy and col on cancers in
addition to - mul t 8pl38 Sqlmeslegicen beldissohet ity ehlorofipaivottaiiing 3 fmoles

phar maceuti ¢ %erpcﬁﬁﬂf’?‘r%_ f.h%iixﬁﬁg, IQW&' J}ipﬁgﬁﬁngﬁdyl choline dissolved in hexane
and 10 umoles cholesterol in chloroform can be added. The mixture can be stirred
gently and the solvents can be evaporated under vacuum at below 30° C to form a thin
25  dry film of lipid and drug. Liposomes can then be formed by adding 2.5 ml of saline
solution and aggressively mixing the components by vortexing. The flasks can then be
vortexed to provide muitilamellar liposomes and optionally sonicated in a sonicator to
provide small unilamellar liposores. The efficiency of SN-38 encapsulation can be
determined by dialyzing an aliquot of the subject liposomes overnight in a suitable
30 aquedus solvent or centrifuging an aliquot of the subject liposomes at 50,000 x g. for 1
hour. Thereafter the liposome fraction is dissolved in methanol and analyzed by
standard methods using high pressure liquid chromatography (HPLC), such as reverse
phase HPLC. Generally the encapsulation efficiency of SN-38 in liposomes will be
between 80 to 95 % of the initial input dose.
35 '



orally, parenterally, intraperitoneally, rectally, or by intratlﬁrﬁnﬁgﬂ
injection. As SN-38 does not require activation by the liver, Mt 005

advant ageouswwd /ssspd oy the present . 30 conpositions | oc&TASNEEH as by
directed injection into an armor leg, -or in the case of a human, a
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nmg or about 0.5 to | ing SN-38 can be adm ni stered per.kg of body wei ght
can be administered. Preferably, abgyanMPpprto 2.0 ing.of SN-3 8 per kg
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~Lnol es 20

EXAMPLE 4

In this exarmiple, liposomes containing 2 pM SN-38, 2 pM of phosphatidyl
serine, 11 1M phosphatidyl choline, 2 uM cardiolipin, and 7 uM cholesterol prepared
by the method described'in Example 1 is contemplated with greater than 75% SN-38

25  encapsulation efficiency.

EXAMPLE 5

-

In this example liposomes containing over 1 mg/ml SN-38 in solution

. are demonstrated. _

30 A lipid film is prepared by adding about 0.2 g of D-o-tocopherol acid succinate-
to about 1 kg of t-butyl alcohol which is warmed to about 35-40° C. The solution is
mixed for about 5 min until the tocopherol is dissolved. About 6.0 g of tetramyristoyl
cardiolipin is added to the solution and the solution is mixed for about 5 minutes.
About 10 g of cholesterol is added to the solution and the solution is mixed for about 5

35 ‘more minutes then about 30 g of egg phosphatidyl choline is added and mixed for



cardiolipin. To this m xture, 14 Lnoles of phosphatidyl choline %imﬂﬁﬁed
in hexane and 10 ~inoles cholesterol in chloroformcan be addeg.

m xt ure canwiomssezy ed gently and the sol vents can be ePep@S@t4dRSunder
vacuum at below 30" Cto forma thin 25 dry fihn of |ipid and drug.

Li posones can then be forned by adding 2,5 m of saline solution and
aggressively mxing the conponents by vortexing. The flasks can then be

vortexed to &ﬁ@ﬂr@%ﬁwmﬁpkmh& 11l %Tlﬁm@{@s r@ﬂl@n@ﬁbl_rd%@lﬂn:co? 1ssl9aprﬁleéeadol n a
ar IpOSOITES e errici ency of

soni cator to ‘%Ec% '&,ﬂa uni I ame

SN- 38 encaps&fHT1dh g determined by dialyzing an aliquot of the
subj ect i posorres'l‘@pmpme@pbsqrmal aNsif, mdld meAd saytiemukSS-GBuepepayed by
centrifuging %Ebl@‘ih ?Hé % §Mﬂlaﬁ&§méé ﬁiﬂﬁﬁ%n%épﬁ?m@&%&%n% anfqp. |

hour. The ea ter t ction |s nmet. hano
anal yzed by APPHEYyBAL eiyr%étm%dge la§ﬁn3g%w %‘E“%‘gf*’ea’t’lﬁ W@ﬁé‘?@;&%hy
(HPLC), suchTas viabisewided gehag allbWedio h}@eneatabdxm t&rm&rm@a"psm i, eortexed

i ial | nput S 2 i R f°ﬁ8ﬁﬁ§§%§§°@%f@@3% e

EXAMPLE 2  Simensdy. ThepH iohihstippsermwlutionisredusedpeacid pH Aisingthistneigdyi ng
quantities Ofnoklé then eG4 f te SKOIR ieXariplefed WiBLEA I tHelfomms oDlipoSorpdd. SN- 38,
6 Wecardiolipin, 28 W phosphatidyl choline and 20 gM chol esterol can be
used by &V ssol vi themin a 5 suitable solvent, evaporating the solvent,
and di spersing th&a‘dng debcribasi the present frvieptidmiit will be anparspethatenssiilled i thent

such as 5 nl a@fcar Huke ﬁﬂﬁﬂ&ﬁlﬁ é%ﬂﬁ%dﬁiﬂaﬁ&ﬂsQGme%gﬁ@Hés@ﬂbéﬂf embolBndntp0SONMES
can be facilit cati e.mxture. The

ted b
| i posomes cahi’ @ﬂ‘é‘ﬁjeﬁ QPS}%&%”%Q“’&%?R” theaﬁ’{aseghlgv?onehrogent encapsul ati on
of SN-3 8 in Ilposorres measured, as descri bed above. Typically, SN 38
encapsul ggion will be 10 greater than about 75% and nore general ly
bet ween about 85 to 95% or nore as assayed by HPLC. EXAMPLE 3 SN-38 can
be encapsul ated in |iposones by using 3 ~iMof the drug, 15 jiMof 15
di pal m t oyl phosphatidyl choline, I pMcardiolipin, and 9 Wchol esterol
inavolume of 2.5 mM. The drug and lipid m xture can be evaporated under
vacuum and resuspended in an equal volume of saline solution. The
remai nder of the process can



be simlar to that described above. The SN-38 encapsul ation efficjenc
wll generally be higher than 75%in this system 20 EXAVPLE 4 Q&Mﬁ%ﬁﬂﬂﬁ
exanpl e, |iposomes containing 2 pM §y 38, 2 Wof phosphatidyl serine, |
| ~LM phosphatidyl choline, 2 Wcardiolipin, and 7 ~LM chol est erol
prepared by the nethod described in Exanple 1 is contenplated with
greater than 75% SN-38 25 encapsul ation efficiency. EXANTLE 5 In this
exanpl e |i posones containing over | ng/mM SN-38 in solution are
denonstr at ed. Lpd,d fi j S prepared by adding about 0.2 g of
Dot-tocophercﬁ%és%{“ﬂtﬂgs‘to about | kg of t-butyl alcohol which is
war med to about 35-40'" C. The solution is mxed for about 5 min until

t he tocophero] is djssolved. About 6.0 g of tetramyristoyl ~cardiolipin
is added to the solfufPTBRPSHiAD qOMPrisiige ¢oampousd stlxaet from SN br b chimbdI€S .-

About 10 igeqiilibibah o6tel3giahd A0ARL viRdh B0 L’@8’1‘-?8?385}90}}65&1&55%'5?”&9%lgﬁy: s

m xed for_about ‘:‘i 35.H§re mnutes then a )
chol i ne %% Shanthe.pesang the Bpinardogis:reimtheOliio batpRser cardisRiol, 43325
10 another 5 mn. Approximately | | grans of the resulting lipid

solution is lyophi I.‘j zed to, . generate a lipid film To prepare |iposonal
SN-38, a 1.2 gl r nitIESPBPPLTonef cinmsl Whergn treanomployconsirizens Wpsrgmehe drug
in an aqueous al kaline solution having a pH of between 8 and 10. 5

Appr oxi mat el ¥4 15 m lof thiaf SN- 38, solution is added to a vial containing
the lipid fii'tn TAREIRAsAMa) compgsitiongomsrising a campoumdiselevtedyfebma SN-38 orf 00M

t enper at acherhival iRGquilibriuvokhieSNB S Md : j 1L onjcated for
10 min igbﬁfb?%héfttﬁé)@o oni éator at F‘Eﬂg{ ogn%% yﬁoﬁlﬁﬁé%@y‘%qjﬁgﬁﬁﬁnéﬁ?‘he

| i posone sol ufion 1S r’i%‘ﬂ’@ d° t8rapp Wﬁhﬁhq}ﬁ%@nﬁwmdhelmjde t han 90
Wt . % of FeTePIENs 8 didipironpl exed with lipid in the formof |iposones. 10
Havi ng descri bed the present invention it wll be apparent that one
skilled in the art_ can nake many changes and nodifications to the
above- descri fed enbbeirerapasitiongfiany of cldensl-8iwlg réin o8 dohfosibion idinand scope
of the plyephilized for@nt i on.

5. The composition of any of claims 1~4, further comprising a nonreducing
sugar.

6. The composition of any of claims 2-5, wherein at least about 80% of the
compound is entrapped with the liposomes.

7. The composition of any of c)aims 2-5, wherein at Jeast about 85% of the
compound js entrapped with the Jiposomes.

8. The composition of any of claims 2-5, wherein at Jeast about 90% of the
compound is entrapped with the liposomes. '

9. The composition of any of claims 2-5, wherein at least about 95% of the
compound is entrapped with the liposomes.

10. The composition of any of claims 1-9, wherein the compound is SN-38,

11. The composition of any of claims 1-10, wherein the cardiolipin is selected
from a group consisting of natural cardiolipin and synthetic cardiolipin.



15 0 6 MAY 2005 WHAT IS CLAIMED I'S: 7. A conposition conprising a
conpound sel ected from SN-38 or a chemical in equilibriumwth 9% BAB2005
and a lipid, wherein about 70 wt.% ofpnore of the conpound is in a
conplex with a portion of the lipid, and wherein the |lipid conprises
cardiolipin. 2. The conposition of claim1l1l, wherein the conplex conprises
a liposone. 3. A liposonmal conposition conprising a conpound sel ected
fromSN38 or a chemical in equilibriumwith SN-38 and | i posones
conprising a lLipid, wherein at |east about 75% of the conmpound is

ent (rjaploed_ wi t B2t he Thpowopasit e ar:jnefdhﬁ?sl h?],!wliﬂrﬁinémmﬁ;ﬁ?& SBr ]

cardi ol i péd on, of, any.of clainms_1- erein the
conposi ti od?nn}?xikc_f %ﬂgas‘? P%Eﬁlh% ihg{ehd SFIS‘ﬁﬁ’%{ﬁem 2rigeup ghligids eangisting ofiny of

clai ms 1-Phosphatidylsholinayp psphagdylethanizsive, phosphati@ateris®, The conposition

of any ofpiy MA;;)[ in.at | east about .80%of the conpound is
ent rappedp V\Asggﬁ'?ﬁ?%eﬁo’ or?gé}.%n??c theP@%ﬁ?ﬁ%‘@‘t"i‘lﬁﬁ‘@fspmyom#lm, sierad, 2-5,
wher ei n JP°ORPSER), T3y acidsamd mixturhetherofipound is entrapped %Whtb the

| i posornes. 8. The conposition of any of clains 2-5, wherein at |east
about 901/6 o$ the _conpound is entrapped with the I iposones. 9. The
conposi tion of3-any Bit ¢Imnosision.of clavnd? ewherein theeplaispladtidyiglRefél O selcbRd
conpound ﬁc&nerg&dsmsﬂhébfalﬁﬁ-nkiop@ﬁgﬁﬁﬁ%@wyﬁwghcorrpos| tion of any of

clainms 1- erein t conpound e conposition of any of
clains | :z::]EWP%BB@T@?&]H@@&%WQOWWQSp'}‘@tiéldglercarelj froma group

consi st i rdjpaiitogliphisdsha yQdrbR s A i o catdiolipin.. 0 6 MAY 2005
12 12. The,. &rrpgigi tsi{#(})lnﬁ(gj?ggny of cl gﬁj r?tﬁsg)?bﬁ%&’kﬁledsgﬁﬁce ‘f‘legﬁdirﬂ'ixﬂ"ﬁrt her
conprises at Ieast one of the |lipids selected froma group of |ipids
consisting oil pbosphatidyl choline, pbosphatidyl ethanol am ne,

phosphati dyl sgfi ne, Qsphat.i d J ycerol, phosphatidic acid,
phosphat i dyl i ﬁ{jsi tﬁ%ﬂﬁf’ﬂ&%ﬁ?'? 1 15 vehespin thephosnintidytholinats selatddd, and
m xt ur es TEofea @rsfap consisting of dimyristoylphosphatidylcholine, distearoylphosphatidy)

cholipe, dioleoylphosphatidylcholine, dipalmitoylphosphatidylcholine, diarachidonoyl

phosphatidylcholine, egg phosphatidylcholine, soy phosphatidylcholine, hydrogenated
soy phosphatidylcholine, and mixtures thereof.

15. The compesition of claim 12, wherein the sterol is selected from a group
consisting of cholesterol, polyethylene glycol derivatives of chelesterol, coprostanol,

cholestancl, cholestane, cholestero] hemisuccinste, cholestero] sulfate, and mixtures
thereof,

16. The composition of any of claims 1-15, wherein about 80 Wt.% or more of
the compound is in a complex with a portion of the lipid.

17, The composition of any of claims 1-15, wherein about 90 wt.% or more of
the compound is in a complex with a portion of the lipid.

18. The composition of any of claims 1-17, wherein the concentration of the
compound in the composition is about 0.1 or more 1o about 20 mg/ml.

19. The composition of any of claims 1-17, wherein the concentration of the
compound is about 0.0} or more to about 5 mg/ml.



13. The conposition of claim12, wherein the phosphatidyl gl ycerg.‘{?l}'k@f 7005
selected froma group consisting of dinyristoyl phosphaiidyl gly X

di ol eoyl phosphati dyl gl ycerol, disteajjoyl phospbatidyl glycerol.

di pal m t ovi phosphat i dyl gl ycerol, di arachi donoyl phosphati dyl gl ycerol, and
m xtures thereof 14, The conposition of claim 12, wherein the
phosphati dyl choline is selected froma group consisting of

di nyri sl oyl phosphati dyl chol i ne, di stearoyl phospbati dyl cboline,

di ol eoyl phospbati dyl chol i ne, di pal m toyl pho sphatidyl cho |i ne,

di ar achi donoy20. phddpbampokitierbef npef cRegs PhoSRRAL] Line. s

phosphat E%ﬁ%@'iw@ @y}dro engt ed? ?oy pspospha{]]%g}yﬁﬁ%lg%%ﬁ@fa?@ﬁ&’?ﬁ}extures
t her eof . i e c'o% 5 TiTBere ?alfﬂ%-ﬁﬁlﬁ@;- wherein the sterol is selected
froma group consisting of cholesterol, polyethylene glycol derivatives

of chol estergl, co nol ol estanol ; chol est ane, chol esterol

hem succi nat 2,1' Qho?é%?%’ﬁ% SItqR (%hépé f’?ﬁﬁﬂnsrﬂ'i?w}é%emt?h@mtmﬂaﬁon Tfithe

conposi t?%ﬂpwdahbeOdlaxinmeiod&mB\/ﬁfg/ﬁi_n about 80,.vt.%or nore of the
conpound is in a conplex with a portion of the lipid. IT The conposition
of any of clainms 1- 15, wherein about 90 NA4. % or nore of the conpound
is in a conpléx wi The eomprsiticarpfahy bheainsi-o7, Witkreil Big Sl Libsh gﬂmgf any
of cl ai "gorpobAd iYEEYE ti,on of the conpound In the
conpositi (]).l?’lpi édébout ?8@ o&%r@%%b?ﬂ{%%ggﬂﬂt 20 ng/m . 19. The conposition
of any of clainms 1- 17, wherein the concentration of the conpound is

about 0.01 o;z3_rmre]-}t,é)“§,%§h- VAY 2005 13 20. The conposition
of any of clains 1- vvhelrogi n %‘ ef%]%ﬁ](%e]n YA e GoRecntiaBomelithel i s

17,

about O.COFP(?Pnﬁln‘fré"’Pbl Sb®gie @ ahgytli.5 medml. The conposition of any of clains
1-17, wherein the concentration of the conpound is about 0.5 or nore to
about 3 ny/ @4 22..The CO%SiE‘i on of any of clains 1-17. Aberein 'the
concentratiof 'of tHE % A&7 pRy efifdeims@-25. avherin thetliposdyoesthage ay/ m . 23.
The conpbametenef abouthyiabn of kksrs 1- 1 7, wherein the concentration of the
conpound is about | or nore to about 1.5 ng/m . 24. The conposition of
any of claing 2-23, wherein the |iposonmes have a

2 The composition of any of claims 2-23, wherein the liposomes have a

diarneter of about 500 nm or less.

26. The composition of any of claims 2-23, wherein the liposomes have a
diameter of about 200 nm or Jess.

27. The composition of any of claims 2-23, wherein the liposomes have a
diameter of about 100 nm or Jess.

28. The composition of any of claims 1-27, further mcluding a
pharmaceutically acceptably excipient.

29. The composition of any of claims 1-28, further inciuding a targeting agent.
30. The composition of claim 29, wherein the targeting agent is a protein.
3L The composition of claim 30, wherein the protein is selected from a group

of proteins consisting of antibodies, antibody fragments, peptides, peptide hormones,
receptor ligands, and mixtures thereof. |



di anmeter of about micron or less. 25. The conposition of any of clains
2-23, wherein the |iposones have a dianeter of about 500 nm or | g§MAYZE05
+ The conposition of any of clains 2-234 wherein the |iposones have a

di anmeter of about 200 nmor |ess. 27. The conposition of any of clains
2-23, wherein the |iposones have a dianeter of about 100 nmor |ess. 28.
The conposition of any of clainms 1-27, further including a
pharmaceutically acceptably excipient. 29. The conposition of any of
clainms 1-28, fjgrtheﬁ including a targeting agent. 30. The conposition of
claim29, wherdin the TURRREtIOnGT algbn 9] whareinré Bigeting doepnl i, COMPOSI ti on
of clai m@OobxHenein the protein is selected froma %r%up of proteins
consi sting of antibodies, antibody fragnments, peptides, peptide hornones,
receptor Iigag:gls, and m xtures thereof 0 6 MAY 2005 14 32. The
conposi tion of>-cl ai Amshodwfdtining INeid Ahgitiad agent. 1s a carbohydrate.
33. A netthgdsriag grr%lhn m g‘iiﬂd .%o"r?gb%.t. g%ftlggﬁﬁﬂpg?’%ﬂaO@E@Fpldu;nhtcted

sel ected from S\ 38 OF & Ehelibyum Wﬂé(ﬁN-B&bnifulvingvifdrhﬁ@laﬂﬁ;d IHayo! Vi ng
formng &¢ Flm@fﬁhhx@atiwﬁheﬂibmﬂaiwrthmrqi@etohpg%hsthe | i#]gi d p asﬁe with an
aqueous Sﬁ’w‘dﬁﬂn‘a’lﬁii&'%@& t-the .c;ing,ound 0 as 1o Fdp da-‘nBiﬂpﬁ‘aJmpound
conposi tion including tner cONPTiHEcIAs e semmennd aikbwhddeinfthé i olfitﬂéi]g;'d
COMpPoSi tFWHPW%@:II':&TGHlmjngﬂEmmppmﬁg@breﬂﬁceaqg%gg ]tc$ n acidic pH X, The
met hod of claim 33, wherein the |lipid phase is ?Io kgd in an organic

sol vent. 35. 3i'£he nﬁ%hodﬂ%fd %I gi m 33 or 34, wherein the aqueous sol ution
has an al kal¥i'ne pHc BRI oflakimBB halerei 1B Bbi : A The ph of the
aqueous switesiti on is between about 7 and abg}%]?]p?%e I%%%ﬁg]%?rﬁg‘ﬂcof
claim 35, wherein the pH of the aqgueous solution is between about 8 and
about 10. 38. The nethod of any of clains 33-37, wherein the hydration

step i s perBbr medThe mbthét @PERYS 3%%55‘,%herein th

€ ague. i
alkaline pH. queous solution has an

- .
36. The method of claim 35, wherejn the PH of the aqueous solution js
between about 7 and about 11.

37. The method of claim 35, wherein the PH of the aqueous solution js
between about 8 and about 10,

38. The method of any of claims 33-37, wherein the h

. ydration step is
performed with vigorous mixing.

' 38, The method of any of claims 33-38, wherein the Jipid phase comprises
cardiolipin.
40, The method of claim 39, wherein

B the cardiolipin is selected from a group
consisting of natural cardiolipin and synthetic cardiolipin.

41. The ruethod of any of claims 33-38, wherein the lipid phase comprises at

least one.of the lipids selected from a group of lipids consisting of phosphatidylcholine
phosphatfdylfzthanolamine, phosphatidylserine, phosphatidylglycerol, phosphatidic acid
phosphatidylinositol, sphingomyelin, sterol, toco ’

. pherol, fatty acid, cardiolipin, and
mxtures thereof,



3 9. The nmethod of any of clains 33-38, wherein the |ipid phase conprises

cardiolipin. 40. The nethod of claim 39, wherein the cardiolipi nOiESMAY 9005

selected froma group consisting of matural cardiolipin and synthetic

cardiolipin. 41. The nethod of any of clains 33-38, wherein the lipid

phase conprises at |east one of the lipids selected froma group of

| i pi ds consi sting of phosphatidyjcholine, phosphatidylethanol am ne,

pbosphati dyl seri ne, phosphatidyl glycerol, phosphaticlic acid,

- pbosphati dyl i ppsital, sphingonyelin,. sterol, tocopherol, fatty acid.
cardiolipin a% mpﬂﬁd?%godtﬁéﬂ%@f‘%h Ovherehitie pROphatldy|AReerdlie siBhBPd Of

claima4 Ir,orzmgm&s‘pmcbhaiz@hﬁﬁm;lﬁgtg\\dbmqﬁpﬁ{d%n is selected froma group

consi sl i HQ’IQJ"HQ{OQ%‘H t Z"l t%ﬂfllo., ; PhEAIY, - 11 g Ehrol ~

di ol eovl gi)t;)osp_ a hag%i’@ &Pl disicasephesphasidydgipataldy| gl ycer ol

di pal mi t 8\prbbigay) phistidg)elweerdd) diadign | ' hpsphati qyl gl ycerol, and

M Xt ur esthetdpgr eof . 43. The nethod of %gﬁg%fgﬁéﬁgﬁégﬁﬁtﬂﬂ8\{“'“‘”35

phosphatidylcholine is selected from a group consisting of

di myri st oyl phospbati dyl cholint, distearoyl phosphatidy) choline.

di ol eoyl pho5phati d i ~.dipal m toyl pli osphatidylcholi De,
di ar achi donoyi phg‘}slf)ﬁgtﬂlog%gﬁ% ?i‘e@‘%@‘&t phatidylchelire is selected from

hosphat? &YFR ke fing afdemyre led phariy] i ' i xt

e s i e s 1

group cgnsisti nﬁ: of. chol esterol, ¥Bose ﬁﬁ’é‘r"@h%)ﬂéﬁﬂcmwhti ves of

chol est e'?(}‘SFP aligyichekings sge phashbdtidsicholite, SWo@pﬁaﬁHS‘}chﬂlﬁ}@bﬁ%rﬁg&%ﬁgﬁ Hod
748 e net ho

heni succopphesphatioylekdipe AnasHhdhat mxtures “there
of any of clainms 33-44, V\he?gilhn tf%m%?gi d conposition is a |iposonal

formul ati on. 46, The nethod of any of clainms 3' )-45, further involving

filtering th&4.lipiThe roathpdsf dlaigna 1, dherelf e TN QL& ?‘ié'?s;lg%wvm%ei n the
. . e

filtraticensitsd &y, fikter of aboyt 5 m crons of
met hod of ol aigtm 4@?“\?\%@%1’30?'7?%%3%ﬂ?l"‘r"gf]?'b‘f?nl"gs afitholsglerad, doprdseanolf about
| i ci oft"FStRRlscholestane, cholesterol hemisuccinate, cholestero! sulfate and mixtures

thereof. ’

45, The method of any of claims 33-44

‘ » wherein the lipid composition is a
liposomal formulation, |

46, The method of any of claims 33-45, further involving filtering the lipid
composition.

37 The method of ciaim 46, wherein the filtratjon is through a filter of about
5 microns or less.

48. The method of claim 46, wherein the filtration s through a filter of about
] micron or less.

49, The method of claim 46, wherein the filtration is through a filter of about
500 nm or less.

s0. The method of claim 46, wherein the filtration is through a filter of about
200 nm or less.



49. The nethod of claim46, wherein the filtration is through a fil*ve{ﬂ of
about 500 nmor less. 50. The nmethod of claim46, wherein the giﬁltf| a p n
is through a filler of about 200 riggor I ess. 0 b MAY 2005 16 51. The
met hod of claim46, wherein the filtration is through a filter of about

100 nmor less. 52. The nmethod of any of clains 33-5 1, further involving
drying the lipid conposition to forma dried |ipid conposition. 53. The
met hod of claim52, farther involving addi ng a nonreduci ng sugar to the
l'i pid corrpositgillon. _?émThe met hod of any of clains 33-533, wherein the

acidic pHis saffic ethod of clatved s, viterdd I k ui li.briumw th SN- 38
to SN-38.1005%m Jhgsdret hod of claim 54, V\hggﬂeéiiﬂﬁ% Cgplgc g %hﬁ?’s"\?ﬂé%ﬁt 3. 5.
56. A lipid conposition conprising a conpound selected from SN-38 or a

chemcal in equilibriumw th SN-38 prepared in accordance with the nethod

of any of clggpns = The .conposj tion of claimb56, wherein the
conpound i s 8%38. aglg.ﬁéﬁthgg%fo%c?&fai’n%ﬁi%ﬁlscﬂ-‘&h?hiwl\zingﬁmng\ﬂxeni@im t he
lipi d ph&S@PRYHPR fsism acdriedilipid pinposfi®n. The use of a conposition
according to any one of clainms ) -32 or 56-5 8 for the nmanufacturing of
a phar maceuti%al fo]r the treatnment of mammalian di sease. 60. A use
according to Clai b mehrst ofi orimise, Mﬁmdvﬁlgcﬂ@aﬁ%r&no@%eduéng%ﬁ aﬁcordi ng
to clai m}&(]jpid\/eempbgﬁ@,he cancer is |ynphoma, ovarian, reastr, 4 °g

|l iver, or colon cancer. 62. A use according to claim59. wherein the

di sease is multiple sclerosis.

54. The method of any of claims 33-53, wherein the acidic pH
convert structures in equilibrium with SN-38 to SN-38.

is sufficient 1o

55. The method of claim 54, wherein the acidic pH is about 3.5.

56. A lipid composition comprising a compound selected from SN-38 ora

chemical in equilibrium with SN-38 prepared in accordance with the method of any of
claims 33-55. ’

57. The composition of claim 56, wherein the compound is SN-38.

58. The composition of claim 56 or 57, wherein the lipid phase comprises
cardiolipin.

59.

The use of 2 composition according to any one of claims 1-32 or 56-58 for
the manufacturing of 2 pharmaceutical for the treatment of mammalian disease.

60. A use according to claim 59, wherein the disease is cancer.

6l. A use according to claim 60, wherein the cancer is lymphoma, ovarian
) ] E
breast, tung, liver, or colon cancer,

62, A use according to claim 59, wherein the disease is multiple sclerosis.



