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Claims

A composition comprising a liposome in a medium, said liposome having an interior

space separated from the medium by a membrane comprising one or more lipids, wherein

said interior space comprises a-cationic-anti-neoplastic-therapeutic-entity-and-apolyolora

The composition of Claim 1 wherein said liposome comprises a transmembrane gradient

effective for retention of an entity within said liposome, wherein said transmembrane

gradient is an ion gradient, an ammonium ion gradient, a pH gradient, an electrochemical

potential gradient, a solubility gradient, or a eradient of a substituted ammonium ion

comprising at least one C-N bond.

The composition of Claim 1 or Claim 2 wherein said anion comprises

(1) a polyol or sugar moiety selected from the group consisting of a monosaccharide, a

disaccharide, a linear polyhydroxylated compound, a cyclic polyhydroxylated compound,

an aliphatic alcohol having more than one hydroxyl group, an alicyclic alcohol having

more than one hydroxyl group, or a heterocyclic alcohol having more than one hydroxyl

group, and

(i1) linked to said polyol moiety, at least two anionic functional groups.

The composition of Claim 43 wherein at least one of said strengly-anionic functional
groups is a sulfuric acid ester, a phosphoric acid ester, a boric acid ester, a sulfonic acid

group, a phosphonic acid group, a thiocarbonic acid group, or a dithiocarbonic acid

group.
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The composition of Claim +-e+23 wherein said srenesaecharidepolyol or sugar moiety is

selected from the group consisting of arabinose, ribose, xylose, glucose, galactose,

sorbose, and-fructose,;-the-disaccharide-is-selected-from-the group-consisting-of maltose,

sucrose, lactose, and-trehalose,;-and-the-pelyolisselectedfromthe group-consistingof
ethylene _glycol, propylene glycol, glycerol, treitol, erythritol, pentaerythritol, ribitol,

arabitol, sorbitol, mannitol, lactitol, maltitol, fructitol, glucitol, xylitol, andor inositol.

The composition of Claims—- 3 wherein the-pelyanionized-sugarsaid polyanion is
polysulfated sucrose having from 3 to 8 sulfate groups per molecule:and-the

emionized-pelvelis aninositloel hato,

The composition of Claims +-43 wherein said polysulfated sucrose is sucrose octasulfate:

s sositolpelvehosshate ic inositoL hexanhosnhate.

The composition of Claim 3 wherein said polyanion is inositol hexaphosphate.

The composition of Claim 3 wherein the concentration of said anion in said liposome

10.

interior is at least about 0.05, 0.1, 0.2, 0.5, 0.6, 0.7, or 1.0 gram-equivalent/L.

The composition of Claim 3 wherein the concentration of said anion in said liposome

11.

interior is about 0.65 gram-equivalent/L or about 1.0 gram-equivalent/L.

The composition of any one of Claims 1 to 10 wherein the medium is an aqueous

612.

7#13.

medium, said composition further comprising a cationic entity that is a globally cationic

entity, a therapeutic entity, or a detectable marker.

The composition of Claims +-511 wherein said therapeutie-entity is present in said
interior space at a concentration which exceeds the concentration of said therapeutie

entity in said medium.

The composition of Claims +-611 wherein said medium is essentially free from said

therapentic-entity.
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1214. The composition of Claims +-11 wherein the eempeosition-has-an-antineoplastie

15.

therapeutic-entity-to-lipid-molar ratio of said entity to the totality of said lipids is at least
about 0.05, at least about 0.19, at least about 0.2, at least about 0.3, at least about 0.5, at

least about 0.7, or at least about 1.0-whereinsaidliposome-composttion-hasin-vive-ant-

The composition of Claim 11 wherein said therapeutic entity is an antimicrobial

therapeutic, antiviral therapeutic, or an anti-neoplastic therapeutic.
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The composition of Claim 11 wherein said therapeutic entity is an aminoglycoside

17.

antibiotic or a fluoroquinolone derivative.

The composition of Claim 15 wherein said therapeutic entity is selected from a group

18.

consisting of: a topoisomerase inhibitor, a farnesyltransferase inhibitor, a tyrosine kinase

inhibitor, a cyclin-dependent kinase inhibitor, a phosphatase inhibitor, an aurora kinase

inhibitor, a microtubule depolymerizing agent, a microtubule stabilizing agent, an

alkylating agent, an enzyme, an enzyme inhibitor, a histone deacetylase inhibitor, an

antimetabolite, a receptor-binding agent, a hormone, a hormone antagonist, a nucleotide,

and a polynucleotide.

The composition of Claim Error! Reference source not found. wherein said anti-

19.

neoplastic therapeutic is selected from a group consisting of an anthracycline compound,

a camptothecin compound, a vinca alkaloid, an ellipticine compound, a taxane

compound, a wortmannin compound, and a pyrazolopyrimidine compound.

The composition of Claim 11 wherein said therapeutic entity is selected from a group

20.

consisting of: doxorubicin, daunorubicin, mitomycin C, epirubicin, pirarubicin,

rubidomycin, carcinomycin, N-acetyladriamycin, rubidazone, 5-imidodaunomycin, N-

acetyldaunomycin, daunoryline, mitoxanthrone, camptothecin, 9-aminocamptothecin, 7-

ethylcamptothecin, 10-hydroxycamptothecin, 9-nitrocamptothecin, 10,11-

methylenedioxycamptothecin, 9-amino-10,11-methylenedioxycamptothecin, 9-chloro-

10,11-methylenedioxycamptothecin, irinotecan, topotecan, lurtotecan, silatecan, (7-(4-

methylpiperazinomethylene)-10,11-ethylenedioxy-20(S)-camptothecin, 7-(4-

methylpiperazinomethylene)-10,11-methylenedioxy-20(S)-camptothecin, 7-(2-N-

1isopropylamino)ethyl)-(20S)-camptothecin, vincristine, vinblastine, vinorelbine,

vinflunine, vinpocetine, vindesine, ellipticine, 6-3-aminopropyl-ellipticine, 2-

diethylaminoethyl-ellipticinium and salts thereof.

The composition of Claim 11 wherein said therapeutic entity is selected from a group

consisting of: an antihistamine ethylenediamine derivative, an anti-protozoal drug, an
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amidine compound, an antihelmintic compound, an anti-schistosomal drug, an antifungal

triazole, an antimicrobial cephalosporin, an antimicrobial beta-lactam derivative, an

antimicrobial of erythromycine group, a penicillin compound, a tetracycline compound,

an antimycobacterial drug, an antiviral adamantane compound, a quinidine compound, an

antimicrobial quinolone, a sulfonamide; a urinary tract antimicrobial, a nitroimidazole, a

cholinergic quaternary ammonium compound, an anti-Alzheimer aminoacridine, an anti-

Parkinsonal drug, an anti-muscarinic agent, an adrenergic compound, a serotonin

reuptake inhibitor, an ergotamine derivative, a myorelaxant of curare series, a central

action myorelaxant, a nicotine receptor antagonist, a beta-adrenoblocker, a

benzodiazepine compound, an antiarrhythmic drug, a local anesthetic compound, an ACE

inhibitor, an opiate derivative, an antilipidemic, an HMG-coA inhibitor, a hypotensive

drug, a non-coronary vasodilator, an acetylcholine esterase inhibitor, and an alkaloid.

8621. A method of encapsulating a-cationic-anti-neeplastic-therapeutiean entity into a liposome
comprising the-step-of-contacting athe composition eemprising-the liposomeina




134

22.

The method of Claim 21 wherein the entity is a globally cationic entity, a therapeutic

9123.

24.

entity, or a detectable marker.

The method of Claim €621 wherein molar ratio of said entity to the totality of said lipids
is at least about 0.05, about 0.1, about 0.2, or about 0.3.

The method of Claim 21 wherein said therapeutic entity is an antimicrobial therapeutic,

25.

antiviral therapeutic, or an anti-neoplastic therapeutic.

The method of Claim 21 wherein said therapeutic entity is an aminoglycoside antibiotic

26.

or a fluoroquinolone.

The method of Claim 22 wherein said therapeutic entity is selected from a group

27.

consisting of: a topoisomerase inhibitor, a farnesyltransferase inhibitor, a tyrosine kinase

inhibitor, a cyclin-dependent kinase inhibitor, a phosphatase inhibitor, an aurora kinase

inhibitor, a microtubule depolymerizing agent, a microtubule stabilizing agent, an

alkylating agent, an enzyme, an enzyme inhibitor, a histone deacetylase inhibitor, an

antimetabolite, a receptor-binding agent, a hormone, a hormone antagonist, a nucleotide,

and a polynucleotide.

The method of Claim 22 wherein said therapeutic entity is selected from a group

consisting of an anthracycline compound, a camptothecin compound, a vinca alkaloid, an

ellipticine compound, a taxane compound, a wortmannin compound, and a

pyrazolopyrimidine compound.
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The method of Claim 22 wherein said therapeutic entity is selected from a group

29.

consisting of: doxorubicin, daunorubicin, mitomycin C, epirubicin, pirarubicin,

rubidomycin, carcinomycin, N-acetyladriamycin, rubidazone, 5-imidodaunomycin, N-

acetyldaunomycin, daunoryline, mitoxanthrone, camptothecin, 9-aminocamptothecin, 7-

ethylcamptothecin, 10-hydroxycamptothecin, 9-nitrocamptothecin, 10,11-

methylenedioxycamptothecin, 9-amino-10,11-methylenedioxycamptothecin, 9-chloro-

10,11-methylenedioxycamptothecin, irinotecan, topotecan, lurtotecan, silatecan, (7-(4-

methylpiperazinomethylene)-10,11-ethylenedioxy-20(S)-camptothecin, 7-(4-

methylpiperazinomethylene)-10,11-methylenedioxy-20(S)-camptothecin, 7-(2-N-

isopropylamino)ethyl)-(20S)-camptothecin, vincristine, vinblastine, vinorelbine,

vinflunine, vinpocetine, vindesine, ellipticine, 6-3-aminopropyl-ellipticine, 2-

diethylaminoethyl-ellipticinium and salts thereof, datelliptium, retelliptine, paclitaxel,

and docetaxel.

The method of Claim 22 wherein said therapeutic entity is selected from a group

consisting of: an antihistamine ethylenediamine derivative, an anti-protozoal drug, an

amidine compound, an antihelmintic compound, an anti-schistosomal drug, an antifungal

triazole, an antimicrobial cephalosporin, an antimicrobial beta-lactam, an antimicrobial of

erythromycine group, a penicillin compound, a tetracycline compound, an

antimycobacterial drug, an antiviral adamantane compound, a quinidine compound, an

antimicrobial quinolone, a sulfonamide; a urinary tract antimicrobial, a nitroimidazole, a

cholinergic quaternary ammonium compound, an anti-Alzheimer aminoacridine, an anti-

Parkinsonal drug, an anti-muscarinic agent, an adrenergic compound, a serotonin

reuptake inhibitor, an ergotamine derivative, a myorelaxant of curare series, a central

action myorelaxant, a nicotine receptor antagonist, a beta-adrenoblocker, a

benzodiazepine compound, an antiarrhythmic drug, a local anesthetic compound, an ACE

inhibitor, an opiate derivative, an antilipidemic, an HMG-coA inhibitor, a hypotensive

drug, a non-coronary vasodilator, an acetylcholine esterase inhibitor, and an alkaloid.
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The method of any one of Claims €621 to 29 wherein said contacting is in an aqueous

solution.

The method of Claim 9230 wherein said aqueous solution has pH in the range of about 4

to about 7.

32. The method of Claim 9230 wherein said aqueous solution has ionic strength equivalent or

less than that of 50 mM sodium chloride.

33. The method of Claim 9231 wherein thesaid aqueous solution has ionic strength

9634.

equivalent or less than that of 20 mM sodium chloride.

The method of Claim 9530, wherein the pH-efthe-aqueous solution ishas pH between
about 56.0 and about 7.0, and the entity is_a vinca alkaloid-seleeted-from-thegroup

35. The method of Claim 9634 wherein the pH of the aqueous solution is between-about5-0

and-about 6.5, and the entity is Tepeotecan-orlrinotecanvinorelbine.

36. The method of Claim 33 wherein the pH of the aqueous solution is between about 5 and
about 7, and the entity is a camptothecin.
37. The method of Claim 36 wherein the pH of the aqueous solution is between about 5.0 and

about 6.5, and the entity is Topotecan or Irinotecan.
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The method of Claim 9432 or 33, wherein following said contacting, the ionic strength of

said aqueous solution is increased to more than that of 50 mM sodium chloride.

The method of Claim 9838 wherein said ionic strength is increased to at least that of 100

mM sodium chloride.

The method of Claim 9939 wherein said ionic strength is increased to at least that of 150

mM sodium chloride.

A kit for providing a liposomally encapsulated entity, comprising the composition of any

42.

one of Claims 1 to 10, an instruction for using the composition to encapsulate an entity,

and the entity for encapsulation, wherein the entity for encapsulation is optionally

provided in a separate container.

A kit of Claim 41 wherein the entity is a globally cationic substance, a therapeutic entity,

43.

or a detectable marker.

A composition of any one of Claims 1 to 20 wherein the liposome further comprises a

44.

substituted ammonium compound having in a aqueous solution at ambient temperature a

pKa value of at least 8.0, at least 8.5, at least 9.0, at least 9.5, or at least 10.0.

A method of Claim 21 or 22 wherein said liposome further comprises a substituted

45.

ammonium compound having in a aqueous solution at ambient temperature a pKa value

of at least 8.0, at least 8.5, at least 9.0, at least 9.5, or at least 10.0.

A composition of any one of Claims 1 to 7, 9 to 15 and 17 to 19 wherein the anion is

46.

sucrose octasulfate and the cation is an antineoplastic therapeutic.

The composition of Claim 45 wherein the antineoplastic therapeutic is a topoisomerase 1

47.

inhibitor.

The composition of Claim 46 wherein the topoisomerase 1 inhibitor is a camptothecin.
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48. The composition of Claim 47 wherein the camptothecin is irinotecan.

49, The composition of Claim 48 wherein the irinotecan and the sucrose octasulfate are at
stoichiometric equivalency.

50. A liposome containing an entity encapsulated according to the method of any one of
Claims 21 to 24, 26 to 28, and 30 to 40.

51. The liposome of Claim 50 wherein the anion is sucrose octasulfate and the cation is an
antineoplastic therapeutic.

52. The liposome of Claim 51 wherein the antineoplastic therapeutic is a topoisomerase 1
inhibitor.

53. The liposome of Claim 52 wherein the topoisomerase 1 inhibitor is a camptothecin.

54. The liposome of Claim 53 wherein the camptothecin is irinotecan.

55. The composition of Claim 54 wherein the irinotecan and the sucrose octasulfate are at

stoichiometric equivalency.




