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WHAT IS CLAIMED IS: 

1. A method of inducing an immune response against a viral antigen in a m. 	ma! 

comprising administering to the mammal a ligand-targeted cationic 1 .osome 

complex, wherein the cationic liposome complex comprises: 

(a) a cationic liposome; 

(b) a ligand directly complexed with, but not chemically conjugated to, the 

cationic liposome; 

(c) one or more nucleic acid molecules encoding • e or more viral proteins 

associated with the cationic liposome; and 

(d) one or more nucleic acid molecules encoding one or more interleukins 

associated with the cationic liposome. 

2. The method of claim 1, wherein said vir.  . antigen is from a virus selected from the 

group consisting of influenza virus, 	virus, SARS virus, bird flu virus, Ebola 

virus, Hepatitis B virus and small p ,x virus. 

3. The method of claim 1, wher in said one or more viral proteins are selected from 

the group consisting of 	viral proteins, Ebola viral proteins, influenza viral 

proteins, SARS viral pr 	eMs, bird flu viral proteins, Hepatitis B viral proteins and 

small pox viral protet s.  

4. The method of 	aim 1, wherein said one or more interleukins are selected from the 

group consis ng of IL-1, IL-2, IL-3, IL-4, IL-5, IL-6, IL-7, IL-8, IL-9, IL-10, 

IL-12, IL- 	, IL-15, IL-17, IL-18 and IL-23. 

5. 

/ 

The 	ethod of claim 1, wherein said complex is administered as a bolus or as an 

sion via route selected from the group consisting of intravenous administration, 

oral 	administration intramuscular administration, 	intralesional administration, 

intradermal administration, transdermal administration, intraocular administration, 
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intraperitoneal administration, percutaneous administration, aerosol administratio 

intranasal administration, intraorgan administration, intracereberal administr 	ion, 

topical administration, subcutaneous administration, endoscopic admini ration, 

slow release implant and administration via an osmotic or mechanical p 	p.  

6.  The method of claim 1, wherein said ligand is selected from the gr 	p consisting of 

transferrin, galactose, L-37pA, an antibody and an antibody fra 	ent. 

7.  The method of claim 1, wherein said ligand is a single ch 'n Fv antibody fragment. 

8.  The method of claim 7, wherein said single chai 	Fv antibody fragment is an 

anti-transferrin receptor single chain Fv (TillscF 	. 

9.  The method of claim 1, wherein said lig 	d-targeted cationic liposome further 

comprises a peptide comprising a K.[K(H 	j5-K(H)KKC (HoKC) (SEQ ID NO: 

1) peptide associated with said cation' 	liposome. 

10.  A method of inducing an imm 	e response against a viral antigen in a mammal 

comprising administering to the mammal a ligand-targeted cationic liposome 

complex, wherein the cati • is liposome complex comprises: 

(a) a cationic lipo 	me; 

(b) a ligand c -mically conjugated to the cationic liposome; 

(c) one o more nucleic acid molecules encoding one or more viral proteins 

ass• iated with the cationic liposome; and 

(d) one or more nucleic acid molecules encoding one or more interleukins 

associated with the cationic liposome. 
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11.  The method of claim 10, wherein said viral antigen is from a virus selected from th 

group consisting of influenza virus, HIV virus, SARS virus, bird flu virus, E ola 

virus, Hepatitis B virus and small pox virus. 

12.  The method of claim 10, wherein said one or more viral proteins are/elected from 

the group consisting of HIV viral proteins, Ebola viral protein 	influenza viral 

proteins, SARS viral proteins, bird flu viral proteins, Hepatitis 	viral proteins and 

small pox viral proteins. 

13.  The method of claim 10, wherein said one or more erleukins are selected from 

the group consisting of IL-1, IL-2, IL-3, IL-4, IL- 	IL-6, IL-7, IL-8, IL-9, IL-10, 

IL-12, IL-13, IL-15, IL-17, IL-18 and IL-23. 

14.  The method of claim 10, wherein said co 	plex is administered as a bolus or as an 

infusion via route selected from the gr. p consisting of intravenous administration, 

oral 	administration 	intramuscular administration, 	intralesional 	administration, 

intradermal administration, tran 	ermal administration, intraocular administration, 

intraperitoneal administratio 	percutaneous administration, aerosol administration 

intranasal administration, 	traorgan administration, intracereberal administration, 

topical administration, subcutaneous administration, endoscopic administration, 

slow release implan 	nd administration via an osmotic or mechanical pump. 

15.  The method o claim 10, wherein said ligand is selected from the group consisting 

of transfe 	, galactose, L-37pA, an antibody and an antibody fragment. 

16.  The 	ethod of claim 10, wherein said ligand is a single chain Fv antibody fragment. 

17.  The method of claim 16, wherein said single chain Fv antibody fragment is an 

anti-transferrin receptor single chain Fv (TfRscFv). 
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18. The method of claim 10, wherein said ligand-targeted cationic liposome fu 	er 

comprises a peptide comprising a K[K(H)KKK]5-K(H)KKC (HoKC) (SEQ I ►  NO: 

1) peptide associated with said cationic liposome. 

19. A method of treating or preventing a viral disease in a mam 	al comprising 

administering to the mammal a cationic liposome complex, w -rein the cationic 

liposome complex comprises: 

(a) a cationic liposome; 

(b) a ligand directly complexed with, but not 	emically conjugated to, the 

cationic liposome; 

(c) one or more nucleic acid molecules 	ncoding one or more viral proteins 

associated with the cationic liposo 	e; and 

(d) one or more nucleic acid m• ecules encoding one or more interleukins 

associated with the cationic iposome. 

20. The method of claim 19, w erein said viral disease is selected from the group 

consisting of influenza, H 	, SARS, bird flu, Ebola, Hepatitis B and small pox. 

21. The method of clai 	19, wherein said one or more viral proteins are selected from 

the group consi 	ing of HIV viral proteins, Ebola viral proteins, influenza viral 

proteins, S 	viral proteins, bird flu viral proteins, Hepatitis B viral proteins and 

small pox vial proteins. 

22. The R ethod of claim 19, wherein said one or more interleukins are selected from 

th 	group consisting of IL-1, IL-2, IL-3, IL-4, IL-5, IL-6, IL-7, IL-8, IL-9, IL-10, 

L-12, IL-13, IL-15, IL-17, IL-18 and IL-23. 

The method of claim 19, wherein said complex is administered as a bolus or as an 

infusion via route selected from the group consisting of intravenous administration, 
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oral 	administration 	intramuscular 	administration, 	intralesional 	administration, 

intradermal administration, transdermal administration, intraocular administration, 

intraperitoneal administration, percutaneous administration, aerosol administration 

intranasal administration, intraorgan administration, intracereberal administration, 

topical administration, subcutaneous administration, endoscopic administration, 

slow release implant and administration via an osmotic or mechanical pump. 

24. The method of claim 19, wherein said ligand is selected from the group consisting 

of transferrin, galactose, L-37pA, an antibody and an antibody fragment. 

25. The method of claim 19, wherein said ligand is a single chain Fv antibody fragment. 

/ 

26. The method of claim 25, wherein said single chain Fv antibody fragment is an 

anti-transferrin receptor single chain Fv (TfRscFv). 

27. The method of claim 19, wherein said ligand-targeted cationic liposome further 

comprises a peptide comprising/a K[K(H)KKK]5-K(H)KKC (HoKC) (SEQ ID 

NO: 1) peptide associated with/Said cationic liposome. 

28. A method of treating or preventing a viral disease in a mammal comprising 

administering to the Mammal a cationic liposome complex, wherein the cationic , 
liposome complex/comprises: 

(a) a cationic liposome; 
/,/ 

(b) a ligand chemically conjugated to the cationic liposome; 

(c) one or more nucleic acid molecules encoding one or more viral proteins 

associated with the cationic liposome; and 

(d) one or more nucleic acid molecules encoding one or more interleukins 

associated with the cationic liposome. 
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29.  The method of claim 28, wherein said viral disease is selected from the gr6up 

consisting of influenza, HIV, SARS, bird flu, Ebola, Hepatitis B and small p6x. 

fi 
30.  The method of claim 28, wherein said one or more viral proteins are selected from 

the group consisting of HIV viral proteins, Ebola viral proteins,,imfluenza viral 
7 

proteins, SARS viral proteins, bird flu viral proteins, Hepatitis Wviral proteins and 

small pox viral proteins. 

31.  The method of claim 28, wherein said one or more interleukins are selected from 

the group consisting of IL-1, IL-2, IL-3, IL-4, IL-54  IL-6, IL-7, IL-8, IL-9, IL-10, 

IL-12, IL-13, IL-15, IL-17, IL-18 and IL-23. 

32.  The method of claim 28, wherein said codex is administered as a bolus or as an 

infusion via route selected from the gro 	consisting of intravenous administration, 

oral administration intramuscular 	dministration, 	intralesional 	administration, 

intradermal administration, transd 	al administration, intraocular administration, 

intraperitoneal administration, . -rcutaneous administration, aerosol administration 

intranasal administration, in aorgan administration, intracereberal administration, 

topical administration, 	cutaneous administration, endoscopic administration, 

slow release implant a t administration via an osmotic or mechanical pump. 

33.  The method of c im 28, wherein said ligand is selected from the group consisting 

of transferrin, 	alactose, L-37pA, an antibody and an antibody fragment. 

34.  The me od of claim 28, wherein said ligand is a single chain Fv antibody fragment. 

35.  T e method of claim 35, wherein said single chain Fv antibody fragment is an 

anti-transferrin receptor single chain Fv (TfRscFv). 
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36.  The method of claim 28, wherein said ligand-targeted cationic liposome fuptier 

comprises a peptide comprising a K[K(H)KKK15-K(H)KKC (HoKC) (SEQ 	NO: 

1) peptide associated with said cationic liposome. 

37.  A method of delivering one or more active agents to antigen ptesenting cells 

(APCs) of a mammal comprising administering to the mammalian anti-transferrin 
/ receptor single chain Fv (TfRscFv)-targeted cationic imm 	oliposome complex 

comprising a cationic liposome, a TfRscFv, and one or mot active agents, wherein 

the TfRscFv is directly complexed with, but is not chethically conjugated to, the 

cationic liposome. 

38.  The method of claim 37, wherein said APCs ar professional APCs. 

39.  The method of claim 37, wherein said AP s are non-professional APCs. 

40.  The method of claim 37, wherein s d active agents comprise one or more nucleic 

acid molecules. 

41.  The method of claim 40, 	erein said nucleic acid molecules encode one or more 

viral proteins. 

42.  The method of cl 	40, wherein said nucleic acid molecules encode one or more 

interleukins. 

43.  The met •d of claim 40, wherein said nucleic acid molecules encode both one or 

more v al proteins and one or more interleukins. 

44.  e method of claim 41 or claim 43, wherein said one or more viral proteins are 

selected from the group consisting of HIV viral proteins, Ebola viral proteins, 

influenza viral proteins, SARS viral proteins, bird flu viral proteins, Hepatitis B 

viral proteins and small pox viral proteins. 
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45.  The method of claim 42 or claim 43, wherein said one or more interleukins are 

selected from the group consisting of IL-1, IL-2, IL-3, IL-4, IL-5, IL-6, IL-7, IL-,8/, 

IL-9, IL-10, IL-12, IL-13, IL-15, IL-17, IL-18 and IL-23. 

46.  The method of claim 37, wherein said complex is administered as a bohis or as an 

infusion via route selected from the group consisting of intravenous administration, 

oral 	administration intramuscular administration, intralesional/ administration, 

intradermal administration, transdermal administration, intraocular administration, 

intraperitoneal administration, percutaneous administration/aerosol administration 

intranasal administration, intraorgan administration, intracereberal administration, 

topical administration, subcutaneous administration, endoscopic administration, 

slow release implant and administration via an osmotic or mechanical pump. 

47.  The method of claim 37, wherein said APC'are located in the liver, spleen, lymph 

nodes, gut and/or respiratory tract. 

48.  A method of delivering one or More active agents to antigen presenting cells 

(APCs) of a mammal comprising administering to the mammal an anti-transferrin 

receptor single chain Fv (TfRscFv)-targeted cationic immunoliposome complex 

comprising a cationic lipp,sOme, a TfRscFv, and one or more active agents, wherein 

the TfRscFv is chemically conjugated to the cationic liposome. 

49.  The method of claim 48, wherein said APCs are professional APCs. 

50.  The meth of claim 48, wherein said APCs are non-professional APCs. 

51.  The/method of claim 48, wherein said active agents comprise one or more nucleic 
/ 
id molecules. 

5 	. The method of claim 51, wherein nucleic acid molecules encode one or more viral 

proteins. 
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53.  The method of claim 51, wherein said nucleic acid molecules encode one or mor 

interleukins. 

54.  The method of claim 51, wherein said nucleic acid molecules encode b. 	one or 

more viral proteins and one or more interleukins. 

55.  The method of claim 52 or claim 54, wherein said one or more viral proteins are 

selected from the group consisting of HIV viral proteins, bola viral proteins, 

influenza viral proteins, SARS viral proteins, bird flu viral proteins, Hepatitis B 
i 

viral proteins and small pox viral proteins. 

56.  The method of claim 53 or claim 54, wherein said one or more interleukins are 

selected from the group consisting of IL-1, IL-271f,-3, 1L-4, IL-5, IL-6, IL-7, IL-8, 

IL-9, IL-10, IL-12, IL-13, IL-15, IL-17, IL-18/6nd IL-23. 

57.  The method of claim 48, wherein said coMplex is administered as a bolus or as an 

infusion via route selected from the gc4 consisting of intravenous administration, 

oral administration intramuscular/administration, intralesional administration, 
/ 

intradermal administration, trans ermal administration, intraocular administration, 

intraperitoneal administration, 	ercutaneous administration, aerosol administration 

intranasal administration, intraorgan administration, intracereberal administration, 

topical administration, 	cutaneous administration, endoscopic administration, 

slow release implant a 	administration via an osmotic or mechanical pump. 

58.  The method of cl im 48, wherein said APCs are located in the liver, spleen, lymph 

nodes, gut and/ .r respiratory tract. 

59.  A metho 	of inducing an immune response against a viral antigen in a mammal 

comp 	ing administering to the mammal a ligand-targeted cationic liposome 

co 	lex prepared by the process of: 

(a) 	preparing a ligand; 
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(b) mixing the ligand with a cationic liposome to form a ligand-targe • d 

cationic liposome, wherein the ligand is directly complexed with, but • 	not 

chemically conjugated to, the cationic liposome; and 

(c) mixing the ligand-targeted cationic liposome with: 

one or more nucleic acid molecules encoding on 	or more viral 

proteins; and 

one or more nucleic acid molecules e 	oding one or more 

interleukins, to form the ligand-targeted cationic li osome complex. 

60. The method of claim 59, wherein said ligand is sel cted from the group consisting 

of transferrin, galactose, L-37pA, an antibody 	an antibody fragment. 

61. The method of claim 60, wherein said lig 	d is a single chain Fv fragment. 

62. The method of claim 61, wherein 	id single chain Fv antibody fragment is an 

anti-transferrin receptor single ch. n Fv (TfRscFv). 

63.  The method of claim 60, 	erein said antibody fragment comprises a cysteine 

moiety at a carboxy term 	us. 

64.  The method of clai 	59, said ligand-targeted cationic liposome further comprises a 

peptide compris.  g a K[K(H)KK.K]s-K(H)KKC (HoKC) (SEQ ID NO: 1) peptide 

associated wi 	said cationic liposome. 

65.  The me 	od of claim 59, wherein said cationic liposome comprises a mixture of one 

or m,,re cationic lipids and one or more neutral or helper lipids 

66.  he method of claim 59, wherein said ligand and said cationic liposome are mixed 

at a ratio in the range of about 1:1 to about 1:100 (w:w). 
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67.  The method of claim 66, wherein said ligand and said cationic liposome are m ed 

at a ratio in the range of about 1:10 to about 1:50 (w:w). 

68.  The method of claim 67, wherein said ligand and said cationic liposo ee are mixed 

at a ratio in the range of about 1:20 to about 1:40 (w:w). 

69.  The method of claim 59, wherein said cationic liposome comprises a mixture of 

dioleoyltrimethylammonium phosphate with dioleoylphdphatidylethanolamine 

and/or cholesterol; or a mixture of dimethyldioctadecyla/mmonium bromide with 

dioleoylphosphatidylethanolamine and/or cholesterol. 

70.  The method of claim 59, wherein said nucleic ac 	molecules are present at a molar 

ratio of about 0.1 mole of one or more nucleic a'Cid molecules encoding one or more 

viral proteins, to about 10 mole of one or m9 e nucleic acid molecules encoding one 

or more interleukins; to 10 mole of one 	r more nucleic acid molecules encoding 

one or more viral proteins, to about 0. 	ole of one or more nucleic acid molecules 

encoding one or more interleukins. 

71.  The method of claim 60, whe 	in said nucleic acids are present at a molar ratio of 

about 1 mole of one or m 	e nucleic acid molecules encoding one or more viral 

proteins, to about I mol 	of one or more nucleic acid molecules encoding one or 

more interleukins. 

72.  The method of c = im 59, wherein said one or more nucleic acid molecules encoding 

one or more v al proteins, said one or more nucleic acid molecules encoding one or 

more interl ukins, and said cationic liposome are present at a weight ratio of 

between bout 0.5:1 to about 1:40 (lig total nucleic acid:ug liposome). 

73.  Th; method of claim 72, wherein said one or more nucleic acid molecules encoding 

e or more viral proteins, said one or more nucleic acid molecules encoding one or 
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more interleukins, and said cationic liposome are present at a weight ratio of 

between about 1:5 to about 1:20 (rig total nucleic acid:lig liposome). 

74.  The method of claim 73, wherein said one or more nucleic acid molecu s encoding 
/ 

one or more viral proteins, said one or more nucleic acid molecules encoding one or 

more interleukins, and said cationic liposome are present at a wez=g ht ratio is about 

1:10 (jig total nucleic acid:n liposome). 

75.  The method of claim 59, wherein said one or more viral ioteins are selected from 

the group consisting of HIV viral proteins, Ebola viral proteins, influenza viral 
/ 

proteins, SARS viral proteins, bird flu viral protein , Hepatitis B viral proteins and 

small pox viral proteins. 

76.  The method of claim 59, wherein said one/ or more interleukins are selected from 

the group consisting of IL-1, IL-2, IL-3 4  L-4, IL-5, IL-6, IL-7, 1L-8, IL-9, IL-10, 

IL-12, IL-13, IL-15, IL-17, IL-18 and/L-23. 

77.  A method of treating or prey 	ting a viral disease in a mammal comprising 

administering to the mammal 	ligand-targeted cationic liposome complex prepared 

by the process of: 

(a) prepari 	a ligand; 

(b) mixi g the ligand with a cationic liposome to form a ligand-targeted 

cationic lip some, wherein the ligand is directly complexed with, but is not 

chemica y conjugated to, the cationic liposome; and 

(c) mixing the ligand-targeted cationic liposome with: 

one or more nucleic acid molecules encoding one or more viral 

roteins; and 

one or more nucleic acid molecules encoding one or more 

interleukins, to form the ligand-targeted cationic liposome complex. 
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78.  The method of claim 77, wherein said ligand is selected from the group consisting 

of transferrin, galactose, L-37pA, an antibody and an antibody fragment. 

79.  The method of claim 77, wherein said ligand is a single chain Fv fragment. 

80.  The method of claim 79, wherein said single chain Fv /fragment is an 

anti-transferrin receptor single chain Fv (TfRscFv). 

81.  The method of claim 78, wherein said antibody fragment comprises a cysteine 

moiety at a carboxy terminus. 

82.  The method of claim 77, wherein said ligand-targeted cationic liposome further 
F 

comprises a peptide comprising a K[K(H)KKI45-K(H)KKC (HoKC) (SEQ ID NO: 

1) peptide associated with said cationic liposome. 

83.  The method of claim 77, wherein said cationic liposome comprises a mixture of one 

or more cationic lipids and one or mire neutral or helper lipids 

84.  The method of claim 77, wherein said ligand and said cationic liposome are present 

at a ratio in the range of ab 	t 1:1 to about 1:100 (w:w). 

85.  The method of claim 4, wherein said ligand and said cationic liposome are present 

at a ratio in the ran e of about 1:10 to about 1:50 (w:w). 

86.  The method o claim 85, wherein said ligand and said cationic liposome are present 

at a ratio i 	he range of about 1:20 to about 1:40 (w:w). 

87.  The 	ethod of claim 77, wherein said cationic liposome comprises a mixture of 

di eoyltrimethylammonium phosphate with dioleoylphosphatidylethanolamine 

d/or cholesterol; or a mixture of dimethyldioctadecylammonium bromide with 

dioleoylphosphatidylethanolamine and/or cholesterol. 
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88. The method of claim 77, wherein said nucleic acid molecules are present at a molar 

ratio of about 0.1 mole of one or more nucleic acid molecules encoding one or more 

viral proteins, to about 10 mole of one or more nucleic acid molecules encoding one 

or more interleukins; to 10 mole of one or more nucleic acid molecules encoding 

one or more viral proteins, to about 0.1 mole of one or more nucleic acid molecules 

encoding one or more interleukins. 

89. The method of claim 88, wherein said nucleic acids are present at a molar ratio of 

about 1 mole of one or more nucleic acid molecules encoding one or more viral 

proteins, to about 1 mole of one or more nucleic acid molecules encoding one or 

more interleukins. 

90. The method of claim 77, wherein said one or more nucleic acid molecules encoding 
i 

one or more viral proteins, said one or more nucleic acid molecules encoding one or 

more interleukins, and said cationic Liposome are present at a weight ratio of 

between about 0.5:1 to about 1:40 (.Lg total nucleic acid: 1.tg liposome). 

91. The method of claim 90, wherein said one or more nucleic acid molecules encoding 

one or more viral proteins, said one or more nucleic acid molecules encoding one or 

more interleukins, and said cationic liposome are present at a weight ratio of 

between about 1:5 to about 1:20 (lig total nucleic acid:pg liposome). 

92. The method of claim 91, wherein said one or more nucleic acid molecules encoding 

one or more viral proteins, said one or more nucleic acid molecules encoding one or 

more interlenkins, and said cationic liposome are present at a weight ratio of about 

1:10 (Rgiotal nucleic acid:t.ig liposome). 

93. T 	method of claim 77, wherein said one or more viral proteins are selected from 

t e group consisting of HIV viral proteins, Ebola viral proteins, influenza viral 

/ proteins, SARS viral proteins, bird flu viral proteins, Hepatitis B viral proteins and 

small pox viral proteins. 
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94. The method of claim 77, wherein said one or more interleukins are selected froin 

the group consisting of IL-1, IL-2, IL-3, IL-4, IL-5, IL-6, IL-7, IL-8, IL-9, IL-10, 

IL-12, IL-13, IL-15, IL-17, IL-18 and IL-23. 

95. A method of inducing an immune response against a viral antigen in a mammal 

comprising administering to the mammal a ligand-targeted cationic liposome 

complex prepared by the process of: 

(a) preparing a ligand; 

• (b) chemically conjugating the ligand to a cationic liposome to form a 

ligand-targeted cationic liposome; and 

(c) 	mixing the ligand-targeted cationic liposome with: 

one or more nucleic acid moleCules encoding one or more viral 

proteins; and 

one or more nucleic acid molecules encoding one or more 

interleukins, to form the ligand-,targeted cationic liposome complex. 

96. The method of claim 95, wherein said ligand is selected from the group consisting 
/ 

of transferrin, galactose, L-37pA, an antibody and an antibody fragment. 

97. The method of claim 95, wherein said ligand is a single chain Fv fragment. 

98. The method of /claim 	97, 	wherein 	said 	single chain Fv fragment is 	an 

ceptor single chain Fv (TfRscFv). anti-transferrin xe
/  

99. The metho'd of claim 96, wherein said antibody fragment comprises a cysteine 

moietrat a carboxy terminus. 

100. Tlie method of claim 95, wherein said ligand-targeted cationic liposome further 
/ 

a peptide comprising a K[K(H)KKK]5-K(H)KKC (HoKC) (SEQ ID NO: / comprises 

1) peptide associated with said cationic liposome. 
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101.  The method of claim 95, wherein said ligand is chemically conjugated to,aid 

cationic liposome via a sulfur atom which was part of a sulfhydryl group at a 
i 

carboxy terminus on said ligand prior to said chemical conjugation. 

102.  The method of claim 95, wherein said cationic liposome comprises a`mixture of one 

or more cationic lipids and one or more neutral or helper lipids./  

103.  The method of claim 95, wherein said ligand and said cationic liposome are present 

at a ratio in the range of about 1:1 to about 1:100 (w:w / 

104.  The method of claim 103, wherein said ligancyand said cationic liposome are 

present at a ratio in the range of about 1:10 to about 1:50 (w:w). 

105.  The method of claim 104, wherein sai 	ligand and said cationic liposome are 

present at a ratio in the range of about 	:20 to about 1:40 (w:w). 

106.  of/  The method of claim 95, whey n said cationic liposome comprises a mixture of 

dioleoyltrimethylammonium, phosphate with dioleoylphosphatidylethanolamine 

and/or cholesterol; or a 	xture of dimethyldioctadecylammonium bromide with 

dioleoylphosphatidylet 	nolamine and/or cholesterol. 

107.  The method of cl • 	95, wherein said nucleic acid molecules are present at a molar 

ratio of about 0 	mole of one or more nucleic acid molecules encoding one or more 

viral protein-, to about 10 mole of one or more nucleic acid molecules encoding one 

or more 	erleukins; to 10 mole of one or more nucleic acid molecules encoding 

one or 	ore viral proteins, to about 0.1 mole of one or more nucleic acid molecules 

enc. :mg one or more interleukins. 

108.  The method of claim 107, wherein said nucleic acids are present at a molar ratio of 

about 1 mole of one or more nucleic acid molecules encoding one or more viral 
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proteins, to about 1 mole of one or more nucleic acid molecules encoding one or 

more interleukins. 

109.  The method of claim 108, wherein said one or more nucleic acid molecules 

encoding one or more viral proteins, said one or more nucleic acid molecules 

encoding one or more interleukins, and said ligand-targeted cationic liposome are 

present at a weight ratio of between about 0.5:1 to about 1:40 (.ig total nucleic 

acid: [is liposome). 

110.  The method of claim 109, wherein said one or more nucleic acid molecules 

encoding one or more viral proteins, said one or more nucleic acid molecules 

encoding one or more interleukins, and said ligand-targeted cationic liposome are 

present at a weight ratio of between about 1:5 to about 1:20 (jig total nucleic 

acid:pg liposome). 

111.  The method of claim 110, wherein said one or more nucleic acid molecules 
i 

encoding one or more viral proteins, said one or more nucleic acid molecules 

encoding one or more interleukins, and said ligand-targeted cationic liposome are 

present at a weight ratio,of about 1:10 (i.is total nucleic acid:ps liposome). 
i 

112.  ./ 
The method of claim 95, wherein said one or more viral proteins are selected from 

the group consisting of HIV viral proteins, Ebola viral proteins, influenza viral 

proteins, SARS viral proteins, bird flu viral proteins, Hepatitis B viral proteins and 

small pox/viral proteins. 

113.  

/ 

Tl 	method of claim 95, wherein said one or more interleukins are selected from 

he group consisting of IL-1, IL-2, IL-3, IL-4, IL-5, IL-6, IL-7, IL-8, IL-9, IL-10, 

IL-12, IL-13, IL-15, IL-17, IL-18 and IL-23. 
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114. A method of treating or preventing a viral disease in a mammal comprising 

administering to the mammal a ligand-targeted cationic liposome complex prepared 

by the process of: 

(a) preparing a ligand; 

(b) chemically conjugating the ligand to a cationic liposome to form a 

ligand-targeted cationic liposome; and 

(c) mixing the ligand-targeted cationic liposome with: 

one or more nucleic acid molecules encoding one or more viral 

proteins; and 

one or more nucleic acid molecules encoding one or more 

interleukins, to form the ligand-targeted. cationic liposome complex. 

115. The method of claim 114, wherein said ligand is selected from the group consisting 

of transferrin, galactose, L-37pA, an antibody and an antibody fragment. 

116. 
/. 

The method of claim 114, wherein said ligand is a single chain Fv fragment. 

117. The method of claim /114, wherein said single chain Fv fragment is an 

anti-transferrin receptor single chain Fv (TfRscFv). 

118. The method of, laim 115, wherein said antibody fragment comprises a cysteine 

moiety at a cat/boxy terminus. 

119. The m hod of claim 114, wherein said ligand-targeted cationic liposome further 

co 	• rises a peptide comprising a K[K(H)ICKKis-K(H)KKC (HoKC) (SEQ ID NO: 

1 peptide associated with said cationic liposome. 

12 	. The method of claim 114, wherein said ligand is chemically conjugated to the 

cationic liposome via a sulfur atom which was part of a sulfhydryl group at a 

carboxy terminus on the ligand prior to said chemical conjugation. 
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121. The method of claim 114, wherein said cationic liposome comprises a mixture of  

one or more cationic lipids and one or more neutral or helper lipids. 

122. The method of claim 114, wherein said ligand and said cationic liposome are 

present at a ratio in the range of about 1:1 to about 1:100 (w:w). 

123. The method of claim 122, wherein said ligand and said cationic liposome are 

present at a ratio in the range of about 1:10 to about 1:50 (w:w). 

124. The method of claim 123, wherein said ligand and said cationic liposome are 

present at a ratio in the range of about 1:20 to about 1:40 (w:w). 

125. The method of claim 114, wherein said cationic liposome comprises a mixture of 

dioleoyltrimethylammonium phosphate with dioleoylphosphatidylethanolamine 

and/or cholesterol; or a mixture of dimethyldioctadecylammonium bromide with 

dioleoylphosphatidylethanolamine and/or cholesterol. 

126. The method of claim 114, wherein said nucleic acid molecules are present at a 

molar ratio of about 0.1 mole of one or more nucleic acid molecules encoding one 

or more viral proteins, to about 10 mole of one or more nucleic acid molecules 
E
. 

encoding one or more interleukins; to 10 mole of one or more nucleic acid 

molecules encoding-One or more viral proteins, to about 0.1 mole of one or more 

nucleic acid molecules encoding one or more interleukins. 
7 

127. The method
/  

'of claim 126, wherein said nucleic acids are present at a molar ratio of 

about 1 mole of one or more nucleic acid molecules encoding one or more viral 

proteins, to 
i , 

about 1 mole of one or more nucleic acid molecules encoding one or 

mofe interleukins. 

128 	The method of claim 114, wherein said one or more nucleic acid molecules 

encoding one or more viral proteins, said one or more nucleic acid molecules 
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encoding one or more interleukins, and said ligand-targeted cationic liposome are :. 

present at a weight ratio of between about 0.5:1 to about 1:40 (pg total nucleic 

acid:µg liposome). 

129.  The method of claim 128, wherein said one or more nucleic acid molecules 

encoding one or more viral proteins, said one or more nucleic acid molecules 

encoding one or more interleukins, and said ligand-targeted cationic liposome are 

present at a weight ratio of between about 1:5 to about 1:20 (ps total nucleic 

acid: µg liposome). 
/ 

130.  The method of claim 129, wherein said one or more nucleic acid molecules 

encoding one or more viral proteins, said one or more nucleic acid molecules 

encoding one or more interleukins, and said ligand-targeted cationic liposome are 

present at a weight ratio of about 1:10 (µg total nucleic acid:pg liposome). 

/ 

131.  The method of claim 114, wherein said one or more viral proteins are selected from 

the group consisting of HIV viral proteins, Ebola viral proteins, influenza viral 

proteins, SARS viral proteins, bird,flu viral proteins, Hepatitis B viral proteins and 

small pox viral proteins. 

132.  The method of claim 114, ,Wherein said one or more interleukins are selected from 

the group consisting of ,IL-1, IL-2, IL-3, IL-4, IL-5, IL-6, IL-7, IL-8, IL-9, IL-10, 

IL-12, IL-13, IL-15,1L-17, IL-18 and IL-23. 
/ 

133.  A method of /Preparing a ligand-targeted cationic immunoliposome complex 

comprising: 

( 	preparing a ligand; 

b) 	mixing the ligand with a cationic liposome to form a ligand-targeted 

/ cationic liposome, wherein the ligand is directly complexed with, but not 

chemically conjugated to, the cationic liposome; and 

(c) 	mixing the ligand-targeted cationic liposome with: 
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one or more nucleic acid molecules encoding one or more vial 

proteins; and 

one or more nucleic acid molecules encoding one or more 

interleukins, 

to form the ligand-targeted-cationic liposome complex. 

134. The method of claim 133, wherein said ligand is selected from the group consisting 

of transferrin, galactose, L-37pA, an antibody and an antibody fragment. 

135. The method of claim 134, wherein said ligand is 	single chain Fv fragment. 

i 
136. The method of claim 	135, wherein said single chain Fv fragment is an 

anti-transferrin receptor single chain Fv, TfRscFv). 

137. The method of claim 134, wherein
i 
 said antibody fragment comprises a cysteine 

moiety at a carboxy terminus. 

138. The method of claim 	43, further comprising mixing a peptide comprising a 

K[K(H)KKK]5-K(H)KKC (HoKC) (SEQ ID NO: 1) peptide associated with said 

cationic liposome. 

139. The method 	f claim 133, wherein said cationic liposome comprises a mixture of 

one or m 	e cationic lipids and one or more neutral or helper lipids. 

140. Th 	method of claim 133, wherein said ligand and said cationic liposome are 

p esent at a ratio in the range of about 1:1 to about 1:100 (w:w). 

1 4 	The method of claim 140, wherein said ligand and said cationic liposome are 

present at a ratio in the range of about 1:10 to about 1:50 (w:w). 
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142. The method of claim 141, wherein said ligand and said cationic liposome are 

present at a ratio in the range of about 1:20 to about 1:40 (w:w). 	 , 

143. The method of claim 133, wherein said cationic liposome comprises a mixture of 

dioleoyltrimethylammonium phosphate with dioleoylphosphatidylethanolamine 

and/or cholesterol; or a mixture of dimethyldioctadecylammonitun bromide with 

dioleoylphosphatidylethanolamine and/or cholesterol. 

144. The method of claim 133, wherein said nucleic acid molecules are present at a 

molar ratio of about 0.1 mole of one or more nucleic acid molecules encoding one 

or more viral proteins, to about 10 mole of one or more nucleic acid molecules 

encoding one or more interleukins; 	to 	10 mole of one or more nucleic acid 

molecules encoding one or more viral proteins, to about 0.1 mole of one or more 

nucleic acid molecules encoding one or more interleukins. 

, / 
145. The method of claim 144, wherein said nucleic acids are present at a molar ratio of 

about 1 mole of one or more nucleic acid molecules encoding one or more viral 

proteins, to about 1 mole of one or more nucleic acid molecules encoding one or 

more interleukins. 

146. The method of claim 133, wherein said the one or more nucleic acid molecules 
/ 

encoding one or/more viral proteins, said one or more nucleic acid molecules 

encoding one,er more interleukins, and said ligand-targeted cationic liposome are 

present at
/ 
	weight ratio of between about 0.5:1 to about 1:40 (lig total nucleic 

acid:p. 	iposome). 

147. e method of claim 146, wherein said the one or more nucleic acid molecules 

encoding one or more viral proteins, said one or more nucleic acid molecules 

encoding one or more interleukins, and said ligand-targeted cationic liposome are 

present at a weight ratio of between about 1:5 to about 1:20 (lig total nucleic 

acid:j.ig liposome). 
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148. 	The method of claim 147, wherein said the one or more nucleic acid molecules 

encoding one or more viral proteins, said one or more nucleic acid molecules 

encoding one or more interleukins, and said ligand-targeted cationic liposome are 

present at a weight ratio of about 1:10 (1.1g total nucleic acid:µg liposome). 

149. 	The method of claim 133, wherein said one or more viral proteins are selected from 

the group consisting of HIV viral proteins, Ebola viral proteins, influenza viral 

proteins, SARS viral proteins, bird flu viral proteins, Hepatitis B viral proteins and 

small pox viral proteins. 

150. 	The method of claim 133, wherein said one or more interleukins are selected from 

the group consisting of IL-1, IL-2, IL-3, IL-4„-1L-5, IL-6, IL-7, IL-8, 1L-9, 1L-10, 

IL-12, IL-13, IL-15, IL-17, IL-18 and IL-23. 

151. 	A method 

comprising: 

of preparing ligand-targeted cationic immunoliposome complex 

(a) preparing a ligand; 

/ 
(b) chemically conjugating the ligand to a cationic liposome to form a 

ligand-targeted cationic liposome; and 

(c) mixing the ligand-targeted cationic liposome with: 

/ 
one 

and 

/ 

or pore nucleic acid molecules encoding one or more viral proteins; 

one or more nucleic acid molecules encoding one or more interleukins, to 

form the ligand-targeted cationic liposome complex. 

152. 	he method of claim 151, wherein said ligand is selected from the group consisting 

of transferrin, galactose, L-37pA, an antibody and an antibody fragment. 

153. 	The method of claim 151, wherein said ligand is a single chain Fv fragment. 



-106- 

154. The method of claim 	153, wherein 	said 	single chain Fv 	fragment 	is ;an 

anti-transferrin receptor single chain Fv (TfRscFv). 

155. The method of claim 152, wherein said antibody fragment comprises a cysteine 

moiety at a carboxy terminus. 

156. The method of claim 151, further comprising mixing a peptide comprising a 

K[K(H)KKK]5-K(H)KKC (HoKC) (SEQ ID NO: 1) peptide associated with said 

cationic liposome.  

157. The method of claim 151, wherein said ligand is chemically conjugated to the 

cationic liposome via a sulfur atom which was part of a sulfhydryl group at a 

carboxy terminus on the ligand prior to the`direct conjugation. 

158. The method of claim 151, wherein said cationic liposome comprises a mixture of 

one or more cationic lipids and one or more neutral or helper lipids. 

/ 
/ 

159. The method of claim 151', wherein said ligand and said cationic liposome are 

present at a ratio in the,tange of about 1:1 to about 1:100 (w:w). 

160. The method of Claim 159, wherein said ligand and said cationic liposome are 

present at a ratio in the range of about 1:10 to about 1:50 (w:w). 
/ 

161. The method of claim 160, wherein said ligand and said cationic liposome are 

prese it at a ratio in the range of about 1:20 to about 1:40 (w:w). 

162. The method of claim 151, wherein said cationic liposome comprises a mixture of 

dioleoyltrimethylammonium phosphate with dioleoylphosphatidylethanolamine 

and/or cholesterol; or a mixture of dimethyldioctadecylammonium bromide with 

dioleoylphosphatidylethanolamine and/or cholesterol. 
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163.  The method of claim 151, wherein said nucleic acid molecules are present at a' 

molar ratio of about 0.1 mole of one or more nucleic acid molecules encoding one 

or more viral proteins, to about 10 mole of one or more nucleic acid molecules 

encoding one or more interleukins; 	to 	10 mole of one or more nucleic acid 

molecules encoding one or more viral proteins, to about 0.1 mole of one or more 

nucleic acid molecules encoding one or more interleukins. 

164.  The method of claim 163, wherein said nucleic acids are present at a molar ratio of 

about 1 mole of one or more nucleic acid molecules encoding one or more viral 

proteins, to about 1 mole of one or more nucleic acid rnolecules encoding one or 

more interleukins. 

165.  The method of claim 151, wherein said one or more nucleic acid molecules that 

encode one or more viral proteins, said oneor more nucleic acid molecules that one 

or more interleukins, and said cationic- liposome are present at a weight ratio of 

between about 0.5:1 to about 1:40 (pg total nucleic acid:pg liposome). 

166.  The method of claim 165, wherein said one or more nucleic acid molecules that 

encode one or more viral proteins, said one or more nucleic acid molecules that one 

or more interleukins, and said cationic liposome are present at a weight ratio of 

between about 1:5 to-about 1:20 (pg total nucleic acid:pg liposome). 

167.  The method of
, 
 claim 166 wherein said one or more nucleic acid molecules that 

encode one4r more viral proteins, said one or more nucleic acid molecules that one 

or more-interleukins, and said cationic liposome are present at a weight ratio of 

about-4:10 (ug total nucleic acid:µg liposome). 

168.  he method of claim 151, wherein said one or more viral proteins are selected from 

the group consisting of HIV viral proteins, Ebola viral proteins, influenza viral 

proteins, SARS viral proteins, bird flu viral proteins, Hepatitis 13 viral proteins and 

small pox viral proteins. 
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169. The method of claim 151, wherein said one or more interleukins are selected from 

the group consisting of IL-1, IL-2, IL-3, IL-4, IL-5, IL-6, IL-7, IL-8, IL-9,-IL-10, 

IL-12, IL-13, IL -15, IL-17, IL-18 and IL-23. 

170. A ligand-targeted cationic liposome complex prepared by the method of claim 129 

or claim 151. 

171. A ligand-targeted cationic liposorne complex comprising a cationic liposome, a 

ligand, one or more nucleic acid molecules encoding one or more viral proteins, and 

one or more nucleic acid molecules encoding one or more interleukins, wherein 

said ligand is directly complexed with, but not chemically conjugated to, said 

cationic liposome. 

172. An ligand-targeted cationic liposome complex comprising a cationic liposome, a 

ligand, one or more nucleic acid molecules encoding one or more viral proteins, and 

one or more nucleic acid molecules encoding one or more interleukins, wherein 

said ligand is chemically conjugated to said cationic liposorne. 

173. The ligand-targeted cationic liposome complex of claim 171 or claim 172, wherein 

said ligand is selected,from the group consisting of transferrin, galactose, L-37pA, 
/ 

an antibody and an antibody fragment. 

174. The ligand-targeted cationic liposome complex of claim 171 or claim 172, wherein 

said nucleit acid molecules are encapsulated within said cationic liposome. 

1 	(75. 	The 1 gand-targeted cationic liposome complex of claim 171 or claim 172, wherein 
/ 

said nucleic acid molecules are associated with an inner or outer monolayer of said 

cationic liposome. 

76. 	The ligand-targeted cationic liposome complex of claim 171 or claim 172, wherein 

said ligand is a single chain Fv fragment. 
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177. The ligand-targeted cationic liposome complex of claim 176, wherein said antibody 

fragment is an anti-transferrin receptor single chain Fv (TfRscFv). 

178. The ligand-targeted cationic liposome complex of claim 171 or claim 172, wherein 

said cationic liposome comprises a mixture of one or more cationic lfpids and one 

or more neutral or helper lipids. 

179. The ligand-targeted cationic liposome complex of claim 171 or claim 172, wherein 

said antibody or antibody fragment and said cationic liposorne are present at a ratio 

in the range of about 1:1 to about 1:100 (w:w). 	c  

180. The ligand-targeted cationic liposome complex of claim 179, wherein said antibody 

or antibody fragment and said cationic liposome are present at a ratio in the range of 

about 1:10 to about 1:50 (w:w). 

181. The ligand-targeted cationic liposome complex of claim 180, wherein said antibody 

or antibody fragment and said cationic liposome are present at a ratio in the range of 

about 1:20 to about 1:40 (w:w). 

182. The ligand-targeted cationic liposome complex of claim 171 or claim 172, wherein 

said 	cationic liposome comprises a mixture of dioleoyltrimethylammonium 

phosphate with dioleoylphosphatidylethanolamine and/or cholesterol; or a mixture 

of diniethyldioctadecylammonium 	bromide 	with 

dioleoylphospliatidylethanolamine and/or cholesterol. 

183. The ligand-targeted cationic liposome complex of claim 171 or claim 172, wherein 

said nucleic acid molecules are present at a molar ratio of about 0.1 mole of one or 

mnre / nucleic acid molecules encoding one or more viral proteins, to about 10 mole 

f one or more nucleic acid molecules encoding one or more interleukins; to 10 

mole of one or more nucleic acid molecules encoding one or more viral proteins, to 

about 0.1 mole of one or more nucleic acid molecules encoding one or more 

interleukins. 
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184. The ligand-targeted cationic liposome complex of claim 183, wherein said nucleic 

acids are present at a molar ratio of about 1 mole of one or more nucleic acid 

molecules encoding one or more viral proteins, to about 1 mole of one or more 

nucleic acid molecules encoding one or more interleukins. 

185. The ligand-targeted cationic liposome complex of claim 171 or claim 172, wherein 

said one or more nucleic acid molecules encoding one or more viral proteins, said 

one or more nucleic acid molecules encoding one or more interleukins, and said 

cationic liposome are present at a weight ratio of between about 0.5:1 to about 1:40 

(11g total nucleic acid:pg liposome). 

186. The ligand-targeted cationic liposome complex of claim 185, wherein said one or 

more nucleic acid molecules encoding one or more viral proteins, said one or more 

nucleic acid molecules encoding one or more interleukins, and said cationic 

liposome are present at a weight ratio of between about 1:5 to about 1:20 (pig total 

nucleic acid:pg liposome). 	/ r 

/ 

187. The ligand-targeted cationic liposome complex of claim 186, wherein said one or 

more nucleic acid molecules encoding one or more viral proteins, said one or more 
° 

nucleic acid moletules encoding one or more interleukins, and said cationic 

liposome are 

liposome 

present at a weight ratio of about 1:10 (rig total nucleic acid:lig 

188. The ligind-targeted cationic liposome complex of claim 171 or claim 172, wherein 
/ sai5I one or more viral proteins are selected from the group consisting of HIV viral 

proteins, influenza viral proteins, SARS viral proteins, bird flu viral proteins, Ebola 

viral proteins, Hepatitis B viral proteins and small pox viral proteins. 

189. The ligand-targeted cationic liposome complex of claim 171 or claim 172, wherein 

said one or more interleukins are selected from the group consisting of IL-1, IL-2, 



IL-3, IL-4, IL-5, 1L-6, IL-7, IL-8, IL-9, IL-10, IL-12, IL-13, 1L-15, IL-17, IL-

and IL-23. 

190.  The ligand-targeted cationic liposome complex of claim 171 or claim 02, further 

comprising a peptide comprising a K[K(H)KKK]5-K(H)KKC (Ho/C) (SEQ ID 

NO: 1) peptide associated with said complex. 

191.  A pharmaceutical composition comprising the ligand-targeied cationic liposome 

complex of claim 171 or claim 172. 	 /// 

192.  The pharmaceutical composition of claim 191, further comprising one or more 
/ 

excipients selected from the group consisting ofione or more antibacterials, one or 

more preservatives, one or more buffers and one or more surfactants. 

193.  A pharmaceutical composition comprising: 

/ 
a first ligand-targeted cationic liposome complex comprising a 

cationic liposome, a ligand and one or more nucleic acid molecules / 
encoding one or more viral proteins, wherein said ligand is directly 

complexed 	withybut is not chemically conjugated to, 	said cationic 

liposome; and 
/ 

a second ligand-targeted cationic liposome complex comprising a 

cationic liposome, a ligand and one or more nucleic acid molecules 

encodi xg one or more interleukins, wherein said ligand is directly 

co 	a lexed with, but is not chemically conjugated to, said cationic 

li, osome. 

194.  A p 	rmaceutical composition comprising: 

a first ligand-targeted cationic liposome complex comprising a 

cationic liposome, ligand and one or more nucleic acid molecules encoding 

one or more viral proteins, wherein said ligand is chemically conjugated to 

said cationic liposome; and 
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a second ligand-targeted cationic liposome complex comprisj g a 

cationic liposome, a ligand and one or more nucleic acid mcfecules 

encoding one or more interleukins, wherein said ligand is chemically 

conjugated to said cationic liposome. 	 //  

195. The pharmaceutical composition of claim 194 or claim 195, Wherein said nucleic 

acid molecules are encapsulated within said cationic liposomes. 

196. The pharmaceutical composition of claim 194 or clafin 195, wherein said nucleic 

acid molecules are associated with an inner or outer monolayer of said cationic 

liposomes. 
/ 

/ / 
197. The pharmaceutical composition of claim/94 or claim 195, wherein said ligand is 

selected from the group consisting of transferrin, galactose, L-37pA, an antibody 

and an antibody fragment. 	/ 

198. The pharmaceutical compositioh of claim 194 or claim 195, wherein said ligand is a 

single chain Fv fragment. 

199. The pharmaceutical composition of claim 198, wherein said antibody fragment is 

an anti-transferrin reeeptor single chain Fv (TfRscFv). 

200. The pharmacefutical composition of claim 194 or claim 195, wherein said first and 

second cationic liposomes comprise a mixture of one or more cationic lipids and 

one or 	ore neutral or helper lipids. 

201. T e pharmaceutical composition of claim 194 or claim 195, wherein said antibody 

or antibody fragments of each of said cationic liposomes are present at a ratio in the 

range of about 1:1 to about 1:100 (w:w). 



-113- 

202.  The pharmaceutical composition of claim 201, wherein said antibody or antibody 

fragments of each of said cationic liposomes are present at a ratio in the r / ge of 

about 1:10 to about 1:50 (w:w). 

203.  The pharmaceutical composition of claim 202, wherein said antib dy or antibody 

fragments of each of said cationic liposomes are present at a ratio in the range of 
/ 

about 1:20 to about 1:40 (w:w). 

204.  The pharmaceutical composition of claim 194 or clairryll 95, wherein said first and 

second cationic liposomes comprise a mixture of dioleoyltrimethylammonium 

phosphate with dioleoylphosphatidylethanolamine and/or cholesterol; or a mixture 
/ 

of 	dimethyldioctadecylammonium 	bromide 	with 

dioleoylphosphatidylethanolamine and/or chOlesterol. 

205.  The pharmaceutical composition of 	aim 194 or claim 195, wherein said nucleic 

acid molecules are present at a molar ratio of about 0.1 mole of one or more nucleic 

acid molecules encoding one or' more viral proteins, to about 10 mole of one or 

more nucleic acid molecules ncoding one or more interleukins; to 10 mole of one 

or more nucleic acid mol 	ules encoding one or more viral proteins, to about 0.1 

mole of one or more nu' eic acid molecules encoding one or more interleukins. 

206.  The pharmaceutVal composition of claim 205, wherein said nucleic acids are 

present at a 	lar ratio of about 1 mole of one or more nucleic acid molecules 

encoding o 	or more viral proteins, to about 1 mole of one or more nucleic acid 

molecul 	encoding one or more interleukins. 

207.  T 	pharmaceutical composition of claim 194 or claim 195, wherein said one or 

ore nucleic acid molecules encoding one or more viral proteins, said one or more 

nucleic acid molecules encoding one or more interleukins, and said cationic 

liposome are present in said first and second cationic liposomes, respectively, at a 

weight ratio of between about 0.5:1 to about 1:40 (j.tg total nucleic acidw 

liposome). 



- 114 - 

208.  The pharmaceutical composition of claim 207, wherein said one or morefricleic 

acid molecules encoding one or more viral proteins, said one or more n cleic acid 

molecules encoding one or more interleukins, and said cationic
/ 

 liPosome are 

present in said first and second cationic liposomes, respectively, at 	weight ratio of 

between about 1:5 to about 1:20 (.1g total nucleic acid:ug lipos*e). 

/ 

209.  The pharmaceutical composition of claim 208, wherein/ aid one or more nucleic 
:' 

acid molecules encoding one or more viral proteins, said one or more nucleic acid 

molecules encoding one or more interleukins, 	d said cationic liposome are 

present at a weight ratio of about 1:10 (pg totalyiUcleic acid:Lig liposome). 

/ 
210.  The pharmaceutical composition of claim/  194 or claim 195, wherein said one or 

more viral proteins are selected from „the group consisting of HIV viral proteins, 
/ 

influenza viral proteins, SARS vir 	proteins, bird flu viral proteins, Hepatitis B 

viral proteins and small pox vira proteins. 

211.  The pharmaceutical compdisition of claim 194 or claim 195, wherein said one or 

more interleukins are s; ected from the group consisting of IL-1, IL-2, IL-3, IL-4, 

IL-5, IL-6, IL-7, IL-', IL-9, IL-10, IL-12, IL-13, IL-15, IL-17, IL-18 and IL-23. 

212.  The pharmac- tical composition of claim 194 or claim 195, further comprising a 

peptide co prising a K[K(H)KKK]5-K(H)1(KC (HoKC) (SEQ ID NO: 1) peptide 

associat d with each of said complexes. 

213.  T e pharmaceutical composition of claim 194 or claim 195, further comprising one 

or more excipients selected from the group consisting of one or more antibacterials, 

one or more preservatives, one or more buffers and one or more surfactants. 
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CLAIMS: 

1.  An antigen presenting cell-targeted delivery medicament for treating a mammal 

having a viral disease, having a ligand-targeted cationic liposome complex comprising 

a cationic liposome, a ligand which is an anti-transferrin receptor single chain Fv 

(TfRscFv), one or more nucleic acid molecules encoding one or more viral proteins, 

and one or more nucleic acid molecules encoding one or more interleukins, wherein 

said anti-transferrin receptor single chain Fv (TfRscFv) is directly complexed with, 

but not chemically conjugated to, said cationic liposome. 

2.  The medicament according to Claim 1, wherein said one or more interleukins are 

selected from the group consisting of IL-I, IL-2, IL-3, IL-4, IL-5, IL-6, IL-7, IL-8, IL- 

9, IL-10, IL-12, IL-13, IL-15, IL-17, IL-18 and IL-23, and/or wherein said one or 

more viral proteins are selected from the group consisting of HIV viral proteins, 

influenza viral proteins, SARS viral proteins, bird flu viral proteins, Ebola viral 

proteins, Hepatitis B viral proteins and small pox viral protein. 

3.  The medicament according to Claim 1 or 2, wherein said nucleic acid molecules are 

encapsulated within said cationic liposome. 

4.  The medicament according to Claim 1 or 2, wherein the ligand targeted cationic 

liposome further comprises a peptide comprising a K[K(H)KKK]5-K(H)KKC (HoKC) 

(SEQ ID NO: 1) peptide associated with said complex. 

5.  The medicament according Claim 1 or 2, wherein said nucleic acid molecules are 

associated with an inner or outer monolayer of said cationic liposome. 

6.  The medicament according to Claim 5, wherein said cationic liposome comprises a 

mixture of one or more cationic lipids and one or more neutral or helper lipids. 

7.  The medicament according to Claim 6, wherein said cationic liposome comprises a 

mixture 	of 	di ol eoyltrimethylammonium 	phosphate 	with 
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dioleoylphosphatidylethanolamine 	and 	cholesterol, 	a 	mixture 	of 

dioleoyltrimethylammonium 	phosphate 	with 	cholesterol, 	a 	mixture 	of 

dimethyldioctadecylammonium bromide with dioleoylphosphatidylethanolamine and 

cholesterol, 	a 	mixture 	of 	dimethyldioctadecylammonium 	bromide 	with 

dioleoylphosphatidylethanolamine, 	a 	mixture 	of dimethyldioctadecylammonium 

bromide with cholesterol, or a mixture of dioleoyltrimethylammonium phosphate with 

dioleoylphosphatidylethanolamine. 

8.  The medicament according to Claim 1, wherein said anti-transferrin receptor single 

chain Fv (TfR scFv) and said cationic liposome are present at a ratio in the range of 

1:10 to 1:50 (w:w). 

9.  The medicament according to Claim 1 or 2, wherein said nucleic acid molecules are 

present at a molar ratio of 0.1 mole of one or more nucleic acid molecules encoding 

one or more viral proteins, to 10 mole of one or more nucleic acid molecules encoding 

one or more interleukins; to 10 mole of one or more nucleic acid molecules encoding 

one or more viral proteins, to 0.1 mole of one or more nucleic acid molecules 

encoding one or more interleukins. 

10.  The medicament according to Claim 9, wherein said nucleic acids are present at a 

molar ratio of 1 mole of one or more nucleic acid molecules encoding one or more 

viral proteins, to 1 mole of one or more nucleic acid molecules encoding one or more 

interleukins. 

11.  The medicament according to Claim 1 or 2, wherein said one or more nucleic acid 

molecules encoding one or more viral proteins, said one or more nucleic acid 

molecules encoding one or more interleukins, and said cationic liposome are present 

at a weight ratio of between 1:5 to 1:20 (mg total nucleic acid:mg liposome). 

12.  A ligand-targeted delivery medicament for inducing an immune response against a 

viral antigen in a mammal and/or for treating or preventing a viral disease in a 

mammal, having a ligand-targeted cationic liposome complex comprising a cationic 
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liposome, a ligand which is an anti-transferrin receptor single chain Fv (TfRscFv), one 

or more nucleic acid molecules encoding one or more viral proteins, and one or more 

nucleic acid molecules encoding one or more interleukins, wherein said anti-

transferrin receptor single chain Fv (TfRscFv) is directly complexed with, but not 

chemically conjugated to, said cationic liposome. 

13.  The medicament according to Claim 12, wherein said viral antigen is from a virus 

selected from the group consisting of influenza virus, HIV virus, SARS virus, bird flu 

virus, Ebola virus, Hepatitis B virus and small pox virus. 

14.  The medicament according to any of Claims 1, 12 and 13, wherein said medicament is 

formulated for administration as a bolus or as an infusion via a route selected from the 

group consisting of intravenous administration, oral administration, intramuscular 

administration, intralesional administration, intradermal administration, transdermal 

administration, 	intraocular 	administration, 	intraperitoneal 	administration, 

percutaneous 	administration, 	aerosol 	administration, 	intranasal 	administration, 

intraorgan 	administration, 	intracereberal 	administration, 	topical 	administration, 

subcutaneous administration, endoscopic administration, slow release implant and 

administration via an osmotic or mechanical pump. 

15.  A medicament for an anti-transferrin receptor single chain Fv (TfRscFv)-targeted 

delivery of nucleic acid molecules to professional or non-professional antigen 

presenting 	cells 	(APCs) 	of 	a 	mammal, 	having 	TfRscFv-targeted 	cationic 

immunoliposome complex, comprising a cationic liposome, a TfRscFv, and nucleic 

acid molecules, wherein the TfRscFv is directly complexed with, but not chemically 

conjugated to, the cationic liposome, wherein said medicament is formulated for 

administration as a bolus or as an infusion via a route selected from the group 

consisting 	of 	intravenous 	administration, 	oral 	administration, 	intramuscular 

administration, intralesional administration, intradermal administration, transdermal 

administration, 	intraocular 	administration, 	intraperitoneal 	administration, 

percutaneous 	administration, 	aerosol 	administration, 	intranasal 	administration, 

intraorgan 	administration, 	intracereberal 	administration, 	topical 	administration, 
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subcutaneous administration, endoscopic administration, slow release implant and 

administration via an osmotic or mechanical pump, wherein said nucleic acid 

molecules encode, one or more viral proteins selected from the group consisting of 

HIV viral proteins, Ebola viral proteins, influenza viral proteins, SARS viral proteins, 

bird flu viral proteins, Hepatitis B viral proteins and small pox viral proteins, and 

wherein said nucleic acid molecules also encode one or more interleukins selected 

from the group consisting of IL-1, IL-2, IL-3, IL-4, IL-5, IL-6, IL-7, IL-8, IL-9, IL-I0, 

IL-12, IL-13, IL-15, IL-17, IL-18 and IL-23. 

16.  The medicament according to Claim 15, wherein the APCs are located in the liver, 

spleen, lymph nodes, gut and/or respiratory tract. 

17.  The medicament according to Claim 12, wherein said one or more interleukins are 

selected from the group consisting of IL-1, IL-2, IL-3, IL-4, IL-5, IL-6, IL-7, IL-8, IL- 

9, IL-10, IL-12, IL-13, IL-15, IL-17, IL-18 and IL-23, and/or wherein said one or 

more viral proteins are selected from the group consisting of HIV viral proteins, 

influenza viral proteins, SARS viral proteins, bird flu viral proteins, Ebola viral 

proteins, Hepatitis B viral proteins and small pox viral protein. 

18.  The medicament according to Claim 12 or 17, wherein said nucleic acid molecules are 

encapsulated within said cationic liposome. 

19.  The medicament according to Claim 12 or 17, wherein the ligand targeted cationic 

liposome further comprises a peptide comprising a K[K(H)KKK]s-K(H)KKC (HoKC) 

(SEQ ID NO: 1) peptide associated with said complex. 

20.  The medicament according to Claim 12 or 17, wherein said nucleic acid molecules are 

associated with an inner or outer monolayer of said cationic liposome. 

21.  The medicament according to Claim 20, wherein said cationic liposome comprises a 

mixture of one or more cationic lipids and one or more neutral or helper lipids. 
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22.  The medicament according to Claim 20, wherein said cationic liposome comprises a 

mixture 	of 	dioleoyltrimethylammonium 	phosphate 	with 

dioleoylphosphatidylethanolamine 	and 	cholesterol, 	a 	mixture 	of 

dioleoyltrimethylammonium 	phosphate 	with 	cholesterol, 	a 	mixture 	of 

dimethyldioctadecylammonium bromide with dioleoylphosphatidylethanolamine and 

cholesterol, 	a 	mixture 	of 	dimethyldioctadecylammonium 	bromide 	with 

dioleoylphosphatidylethanolamine, 	a 	mixture 	of dimethyldioctadecylammonium 

bromide with cholesterol, or a mixture of dioleoyltrimethylammonium phosphate with 

dioleoylphosphatidylethanolamine. 

23.  The medicament according to Claim 22, wherein said anti-transferrin receptor single 

chain Fv (TfRscFv) and said cationic liposome are present at a ratio in the range of 

1:10 to 1:50 (w:w). 

24.  The medicament according to Claim 12 or 17, wherein said nucleic acid molecules are 

present at a molar ratio of 0.1 mole of one or more nucleic acid molecules encoding 

one or more viral proteins, to 10 mole of one or more nucleic acid molecules encoding 

one or more interleukins; to 10 mole of one or more nucleic acid molecules encoding 

one or more viral proteins, to 0.1 mole of one or more nucleic acid molecules 

encoding one or more interleukins. 

25.  The medicament according to Claim 24, wherein said nucleic acids are present at a 

molar ratio of 1 mole of one or more nucleic acid molecules encoding one or more 

viral proteins, to 1 mole of one or more nucleic acid molecules encoding one or more 

interleukins. 

26.  The medicament according to Claim 12 or 17, wherein said one or more nucleic acid 

molecules encoding one or more viral proteins, said one or more nucleic acid 

molecules encoding one or more interleukins, and said cationic liposome are present 

at a weight ratio of between 1:1 to 1:40 (mg total nucleic acid:mg liposome). 

27.  The medicament according to Claim 26, wherein said one or more nucleic acid 
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molecules encoding one or more viral proteins, said one or more nucleic acid 

molecules encoding one or more interleukins, and said cationic liposome are present 

at a weight ratio of between 1:5 to 1:20 (mg total nucleic acid:mg liposome). 

28.  The medicament according to Claim 1, wherein said anti-transferrin receptor single 

chain Fv (TfRscFv) and said cationic liposome are present at a ratio in the range of 

1:20 to 1:40 (w:w). 

29.  The medicament according to Claim 1 or 2, wherein said one or more nucleic acid 

molecules encoding one or more viral proteins, said one or more nucleic acid 

molecules encoding one or more interleukins, and said cationic liposome are present 

at a weight ratio of 1:10 (mg total nucleic acid: mg liposome). 

30.  The medicament according to Claim 22, wherein said anti-transferrin receptor single 

chain Fv (TfRscFv) and said cationic liposome are present at a ratio in the range of 

1:20 to 1:40 (w:w). 

31.  The medicament according to Claim 26, wherein said one or more nucleic acid 

molecules encoding one or more viral proteins, said one or more nucleic acid 

molecules encoding one or more interleukins, and said cationic liposome are present 

at a weight ratio of 1:10 (mg total nucleic acid: mg liposome). 


