WHAT IS CLAIMED IS

1. A nucleic acid-lipid particle, said nucleic acid-lipid particle compfisi
an interfering RNA;
a cationic lipid;
a non-cationic lipid; and
a conjugated lipid that inhibits aggregation of particliy/

2. The nucleic acid-lipid particle of claim 1, whereiryéd interfering RNA
comprises about 15 to about 60 nucleotides. : /{
/

Vi
£

3. The nucleic acid-lipid particle of claim 1, ﬁhaein said interfering RNA

comprises about 15 to about 30 nucleotides. /
4. The nucleic acid-lipid particie of claf{m 1, wherein said interfering RNA
is chemically synthesized.

5. The nucleic acid-lipid parﬁgf; of claim 1, wherein said interfering RNA
is transcribed from a plasmid encapsula}éé in said particle.

6. The nucleic acid- h;};d/mmcle of claim 1, wherein said interfering RNA

silences the expression of a gencf’assomated with a metabolic disease or disorder.

7. The nucleicfa/éi/d-lipid particle of claim 6, wherein said interfering RNA

silences Apolipoprotein IBg(ApoB) expression.

ff

/

8. The ;a{:cleic acid-lipid particle of claim 6, wherein said metabolic disease

or disorder is dy§}1pidemia.

The nucleic acid-lipid particle of claim 1, wherein said interfering RNA

silences the expression of a gene associated with tumorigenesis or cell transformation.

86



is fully encapsulated in said particle. /

7

11.  The nucleic acid-lipid particle of claim 1, wherein said interferigé RNA

is resistant in aqueous solution to degradation by a nuclease. /

12.  The nucleic acid-lipid particle of claim 1, wherein said pénicie has a

¢

median diameter of less than about 150 nm.

13.  The nucleic acid-lipid particle of claim 1, wherg;i‘ii said particle has a

median diameter of less than about 100 nm.

14.  The nucleic acid-lipid particle of claimnkl“"':wherein said cationic lipid is a
member selected from the group consisting of N,N—di&eyl-N,N«dimethylammonium
chloride (DODAC), N,N-distearyl—N,N-dimethyl_aiﬁmonium bromide (DDAB), N-(1-
(2,3-dioleoyloxy)propyl)—N,N,N—trirnethylamlpﬁnium chloride (DOTAP), N-(1-(2,3-
dioleyloxy)propyl)—N,N,N-trimethylammor}iiiin chloride (DOTMA), N,N-dimethyl-2,3-
dioleyloxypropylamine (DODMA), and (_c;'oj;nbinations thereof.

15.  The nucleic acid-]ipjdfparﬁcle of claim 1, wherein said non-cationic lipid
is a member selected from the gwup consisting of dioleoylphosphatidylethanolamine
(DOPE), palmitoyloleoylphogﬁi;atidylcholine (POPC), egg phosphatidylcholine (EPC),
dipalmitoyiphosphatidylchgfine (DPPC), distearoylphosphatidylcholine (DSPC),
cholesterol, and combin}gfims thereof.

16. Thgfiilcieic acid-lipid particle of claim 1, wherein the conjugated lipid
that inhibits aggpééation of particles is a member selected from the group consisting of a
poiyethylen?gfijcol (PEG)-lipid conjugate, a polyamide (ATTA)-lipid conjugate, and

combinatiofis thereof.

/

'17. The nucleic acid-lipid particle of claim 1, wherein the conjugated lipid

that inhibits aggregation of particles comprises a polyethyleneglycol-lipid and the PEG-
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10. The nucleic acid-lipid particle of claim 1, wherein said interfering RNAY-"!



/

lipid is member selected from the group consisting of a PEG-diacylglycerol (DAG), a
PEG dialkyloxypropyl, a PEG-phospholipid, a PEG-ceramide, and combinatio

théreof.

18.  The nucleic acid-lipid particle of claim 17, wherein the génjugated lipid
that inhibits aggregation of particles comprises a polyethyleneglycol /féEG)—
dialkyloxypropyl conjugate. -

19. The nuclelo acid-lipid particle of claim 18, wherem the PEG-
dialkyloxypropy! conjugatc is a member selected from the group consisting of a PEG-
dilauryloxypropyl (CI2) conjugate, a PEG- dunynstyloxﬁlopyl (Cl4) conjugate, a PEG-
dlpahmtyloxypmpyl (C16) conjugate, a PEG- dxstcarxfgxypropyi (C18) conjugate, and
combinations thereof. i }f / ‘

f

20.  The nucleic acid-lipid parncie 6f claim 1, wherein said cationic lipid
comprises from about 2% to about 60% of the total lipid present in said particle.

7/
- 21.  Thenucleic acid—lipidg;f/article of claim 1, wherein said cationic lipid
comprises from about 5% to aboui/;ﬁA/S% of the total lipid present in said particle.
f[j{

22. The nucielc acﬁi-hp!d particle of claim 1, wherein said cationic lipid

comprises from about 5% ;d about 15% of the total lipid present in said particle.

,f

23. The lltge{eic acid-lipid particle of claim 1, wherein said cationic lipid
/
comprises from at;yﬁt 40% to about 50% of the total lipid present in said particle.
/
24, he nucleic acid-lipid particle of claim 1, wherein said non-cationic lipid
comprises ffom about 5% to about 90% of the total lipid present in said particle.

25.  The nucleic acid-lipid particle of claim 1, wherein said non-cationic lipid
rises from about 20% to about 85% of the total lipid present in said particle.
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26.  The nucleic acid-lipid particle of claim 1, wherein said conjugated lipj

that inhibits aggregation of particles comprises from about 0.5% to about 50% of the
total lipid present in said particle. /

7

/
27.  The nucleic acid-lipid particle of claim 1, wherein said coqjif\/gated lipid

that inhibits aggregation of particles comprises from about 0.5% to abq},x‘tff 25% of the

total lipid present in said particle. /
/’f
I

28.  The nucleic acid-lipid particle of claim 1, wherqi»r{ said conjugated lipid
that inhibits aggregation of particles comprises from about I% to about 20% of the total

lipid present in said particle.

29.  The nucleic acid-lipid particle of claim’;‘l, wherein said conjugated lipid
that inhibits aggregation of particles comprises from about 3% to about 15% of the total

lipid present in said particle.

30.  The nucleic acid-lipid parti_c’ie of claim 1, wherein said conjugated lipid
that inhibits aggregation of particles coyninprises from about 4% to about 10% of the total
lipid present in said particle. /'

31.  The nucleic aci@%&pid particle of claim 1, wherein said nucleic acid-lipid
particle further comprises cl}o’iesterol.

32.  The nugléc acid-lipid particle of claim 31, wherein the cholesterol
comprises from aboyt’?IO% to about 60% of the total lipid present in said particle.

/

4

&
&

33. /T he nucleic acid-lipid particle of claim 31, wherein the cholesterol

compﬁses/frp/m about 20% to about 45% of the total lipid present in said particle.

A. The nucleic acid-lipid particle of claim 1, wherein said non-cationic lipid

comprises a phospholipid and cholesterol, and wherein said conjugated lipid that

ibits aggregation of particles comprises a PEG-lipid conjugate.
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35.  The nucleic acid-lipid particle of claim 1, wherein said particle has an

interfering RNA:lipid ratio (mg:mg) of from about 0.01 to about 0.08. /
E/f
;/
36.  The nucleic acid-lipid particle of claim 1, wherein said particlé has an

interfering RNA:lipid ratio (mg:mg) of about 0.04. y

/

37.  The use of a nucleic acid-lipid particle to formulate yéomposiﬁon for

/
introducing an interfering RNA into a cell, wherein said nucleic acid-lipid particle

comprises: ff'
an interféring RNA; | /
a cationic lipid; /

a non-cafionic lipid; and /

a conjugated lipid that inhibits aggregaﬁor;,gf particles.

38.  Theuse of claim 37, whereix&,iﬂe/éresence of said nucleic acid-lipid
particle in target cells is detectable at least’48 hours after administration of said particle.

39.  The use of claim 37,wherein the presence of said nucleic acid-lipid

/ . . .
particle is detectable at least 24 hours after administration of said particle.

40. The use of féén 37, wherein said cell is in a mammal,
I

i

41. Thcf)XC of claim 37, wherein said cell is a hepatocyte.

he use of claim 37, wherein said cell is a neoplastic cell.

The use of claim 40, wherein more than 10% of said particles are present

in the glasma of said mammal 24 hours after administration.
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44, The use of claim 40, wherein the presence of said interfering RNA at a /_,»"/

site distal to the site of administration is detectable for at least 48 hours after /,f

administration of said particle. /
:‘/7‘
jf
45.  The use of claim 40, wherein the presence of said interferingg,&iNA ata
site distal to the site of administration is detectable for at least 24 hours gﬁér

administration of said particle.
46.  The use of claim 40, wherein the mammal is a huﬁqan,

47.  The use of claim 37, wherein said particleghés the features of any of

claims 2-36.
7

o F

48. The use of a nucleic acid-lipid pa;:t"i’“;:le to formulate a medicament for
silencing the expression of a target sequence ma mammal, wherein said nucleic acid-
lipid particle comprises:

an interfering RNA,;

a cationic lipid; _ f

a non-cationic lipid; and !,ff

a conjugated lipid thate}fi‘iﬁbits aggregation of particles.

7
rd

4

7

49.  Theuse of claim 48, wherein said nucleic acid-lipid particle is

7
formulated for intravenous administration.
7
/
/
50.  The use of claim 48, wherein said mammal is a human.

/

/
5;{/ The use of claim 50, wherein said human has a disease or disorder

associated with expression of a gene comprising a target sequence for said interfering

RN

52. The use of claim 51, wherein said disease or disorder is associated with

overexpression of said gene. 91

/



53.  The use of claim 51, wherein said disease or disorder is dyslipidw/A.
/

54, The use of claim 51, wherein said disease or disorder is cangér.
Vd

55.  The use of claim 48, wherein said particle has the feaE}trcs of any of
claims 2-36. /
/

/
56.  The use of a nucleic acid-lipid particle to fo late a medicament for the

in vivo delivery of an interfering RNA, wherein said nuclej¢ acid-lipid particle

comprises: ;ff ’
an interfering RNA;
a cationic lipid; / /
a non-cationic lipid; and f/

a conjugated lipid that inhibits aggeggﬁon of particles.
57.  The use of claim 56, w}}é;ein said nucleic acid-lipid particle is

formulated for intravenous administration.
/ d

58. The use of clai[m‘! 56, wherein said mammal is a human.
/ k
59. The use C}f claim 58, wherein said human has a disease or disorder
associated with exprgs%?on of a gene comprising a target sequence for said interfering

RNA. /

£
&

/
60. /{1{ he use of claim 59, wherein said disease or disorder is associated with

overexpregéfon of said gene.

/

/
/ 61.  The use of claim 59, wherein said disease or disorder is dyslipidemia.
/ 62.  The use of claim 59, wherein said disease or disorder is cancer.
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63.  The use of claim 56, wherein said particle has the features of any of -

claims 2-36. y

,
A 4

64.  The use of a nucleic acid-lipid particle to formulate a medican;eﬁt for the
in vivo delivery of an interfering RNA to a liver cell, wherein said nucleiq;aéid-lipid
particle comprises:

an interfering RNA;

a cationic lipid;

a non-cationic lipid; and

a conjugated lipid that inhibits aggregation of particles.

65.  The use of claim 64, wherein said nugl’éic acid-lipid particle is

formulated for intravenous administration.
66.  The use of claim 64, wherein*ﬁéaid mammal is a human.

67. The use of claim 66, wherein said human has a disease or disorder
associated with expression of a gene comprising a target sequence for said interfering

RNA.

68. The use qf’?:laim 67, wherein said disease or disorder is associated with

overexpression of sai?d""'gene.

/
69.  The use of claim 67, wherein said disease or disorder is dyslipidemia.
/
/
ff}
70. The use of claim 67, wherein said disease or disorder is cancer.

/

71.  The use of claim 64, wherein said particle has the features of any of

Llaims 2-36.

/
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/
72.  The use of a nucleic acid-lipid particle to formulate a medicam t for

treating a disease or disorder in a mammal, wherein said nucleic acid—lipi/c}pﬁrlicle

comprises: /
an interfering RNA; p /
a cationic lipid,; ;"’f
a non-cationic lipid; and f,f

p
a conjugated lipid that inhibits aggregation of parﬁglég, wherein said disease or
disorder is associated with expression of a gene compﬁgaﬁg a target sequence for said

interfering RNA. | L S

73.  The use of claim 72, wherein saif“f medicament is adapted for intravenous
administration. /

£
v
£

/

74. The use of claim 72, }pﬁerein said mammal is a human.

Vi .
75.  The use of claim’72, wherein said disease or disorder is associated with
'

£
overexpression of said gene:

Vi
£

#

&
76.  The u;é of claim 72, wherein said disease or disorder is dyslipidemia.
77.  /The use of claim 72, wherein said disease or disorder is cancer.
f*j

s

7

e

78 The use of claim 72, wherein said particle has the features of any of
£
claims 2-36.

/
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CLAIMS

1. A nucleic acid-lipid particle, said nucleic acid-lipid particle comprising:
an mRNA;
a cationic lipid,
a non-cationic lipid; and
a pblyéthyleneglycol (PEG)-lipid conjugate,
wherein the PEG-lipid conjugate comprises a polyethyleneglycol-dialkyloxypropyl (PEG-DAA)
conjugate having the following structure:

CH,O-R!
CHO-R?
CH,-L-PEG

2 D

wherein R! and R? are independently selected from the group consisting of alkyl groups having -
from 10 to 22 carbon atoms, and
wherein L is a linker moiety selected from the group consisting of amido, amino, carbonyl,

carbonate, carbamate, urea, succinyl, ether, and disulphide,

wherein said mRNA is fully encapsulated in said nucleic acid-lipid particle.

2. The nucleic acid-lipid particle of claim 1, wherein said mRNA is resistant in aqueous

solution to degradation by a nuclease.

3. The nucleic acid-lipid particle of claim 1 or 2, wherein said particle has a median diameter

of less than 150 nm.

4, The nucleic acid-lipid particle of claim 3, wherein said particle has a median diameter of

less than 100 nm.

5. The nucleic acid-lipid particle of any one of claims 1 to 4, wherein said cationic lipid is a

member selected from the group consisting of N,N-dioleyl-N,N-dimethylammonium chloride

(DODAC), N,N-distearyl-N,N-dimethylammonium bromide (DDAB),
N-(1-(2,3-dioleoyloxy)propyl)-N,N,N-trimethylammonium chloride (DOTAP),
N-(1-(2,3-dioleyloxy)propyl)-N,N,N-trimethylammonium chloride (DOTMA),
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N,N-dimethyl-2,3-dioleyloxypropylamine (DODMA), and combinations thereof.

6. The nucleic acid-lipid particle of any one of claims 1 to 5, wherein said non-cationic lipid is
a member selected from the group consisting of dipalmitoylphosphatidylcholine (DPPC),
dioleoylphosphatidylethanolamine (DOPE), palmitoyloleoylphosphatidylcholine (POPC), egg
phosphatidylcholine (EPC), distearoylphosphatidylcholine (DSPC), cholesterol, and combinations
thereof.

7. The nucleic acid-lipid particle of any one of claims 1 to 6, wherein said PEG-DAA
conjugate is a PEG-dilauryloxypropyl (C12), a PEG- dimyristyloxypropyl (Cl14), a
PEG-dipalmityloxypropyl (C16), a PEG-distearyloxypropyl (C18), or a combination thereof.

8. The nucleic acid-lipid particle of any one of claims 1 to 7, wherein said cationic lipid
comprises from 2% to 60%, from 5% to 45%, from 5% to 15%, or from 40% to 50% of the total

lipid present in said particle.

9. The nucleic acid-lipid particle of any one of claims 1 to 8, wherein said non-cationic lipid

comprises from 5% to 90% or from 20% to 85% of the total lipid present in said particle.

10. The nucleic acid-lipid particle of any one of claims 1 to 9, wherein said PEG-lipid conjugate
comprises from 0.5% to 50%, from 0.5% to 25%, from 1% to 20%, from 3% to 15%, or from 4% to
10% of the total lipid present in said particle.

11. The nucleic acid-lipid particle of any one of claims 1 to 10, wherein said non-cationic lipid

comprises a phospholipid and cholesterol.

12. The nucleic acid-lipid particle of claim 11, wherein the cholesterol comprises from 10% to

60% or from 20% to 45% of the total lipid present in said particle.

13. The nucleic acid-lipid particle of any one of claims 1 to 12, wherein said mRNA is
chemically synthesized.
14. The nucleic acid-lipid particle of any one of claims 1 to 13, wherein said particle has an

mRNA:lipid ratio (mass/mass) of from 0.01 to 0.08 or 0.04.
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15. A composition for introducing an mRNA into a cell comprising a nucleic acid-lipid particle,
wherein said nucleic acid-lipid particle comprises:

an mRNA,;

a cationic lipid,;

a non-cationic lipid; and

a polyethyleneglycol (PEG)-lipid conjugate

wherein the PEG-lipid conjugate comprises a polyethyleneglycol-dialkyloxypropyl (PEG-DAA)

conjugate having the following structure:

CH,O-R!
CHO-R?
CHyL-PEG 1)
wherein R! and R® are independently selected from the group consisting of alkyl groups having
from 10 to 22 carbon atoms, and
wherein L is a linker moiety selected from the group consisting of amido, amino, carbonyl,

carbonate, carbamate, urea, succinyl, ether, and disulphide,

wherein said mRNA is fully encapsulated in said nucleic acid-lipid particle.

16. The composition of claim 15, wherein the presence of said nucleic acid-lipid particle in

target cells is detectable at least 48 hours or at least 24 hours after administration of said particle.
17. The composition of claim 15 or 16, wherein said cell is in a mammal.

18. The composition of claim 17, wherein more than 10% of said particles are present in plasma
of said mammal 24 hours after administration.

19. The composition of claim 17 or 18, wherein the presence of said mRNA at a site distal to
the site of administration is detectable for at least 48 hours or at least 24 hours after administration of
said particle.

20. The composition of any one of claims 17 to 19, wherein said mammal is a human.
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21. A medicament for in vivo delivery of mRNA in a mammal comprising a nucleic acid-lipid
particle, wherein said nucleic acid-lipid particle comprises:
an mRNA;
a cationic lipid;
a non-cationic lipid; and
a polyethyleneglycol (PEG)-lipid conjugate.
wherein the PEG-lipid conjugate comprises a polyethyleneglycol-dialkyloxypropyl (PEG-DAA)

conjugate having the following structure:
CH,O-R!
CHO-R?

CHp-L-PEG
2 D

wherein R' and R? are independently selected from the group consisting of alkyl groups having
from 10 to 22 carbon atoms, and
wherein L is a linker moiety selected from the group consisting of amido, amino, carbonyl,

carbonate, carbamate, urea, succinyl, ether, and disulphide,

wherein said mRNA is fully encapsulated in said nucleic acid-lipid particle.

22. The medicament of claim 21, wherein said nucleic acid-lipid particle is formulated for

intravenous administration.
23. The medicament of claim 21 or 22, wherein said mammal is a human.

24. A medicament for in vivo delivery of mRNA to a liver cell of a mammal comprising a
nucleic acid-lipid particle, wherein said nucleic acid-lipid particle comprises:
an mRNA;
a cationic lipid;
a non-cationic lipid; and
a polyethyleneglycol (PEG)-lipid conjugate.
wherein the PEG-lipid conjugate comprises a polyethyleneglycol-dialkyloxypropyl (PEG-DAA)

conjugate having the following structure:
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CH,0O-R'
CHO-R?
CHyL-PEG 1)
wherein R' and R? are independently selected from the group consisting of alkyl groups having
from 10 to 22 carbon atoms, and
wherein L is a linker moiety selected from the group consisting of amido, amino, carbonyl,

carbonate, carbamate, urea, succinyl, ether, and disulphide,

wherein said mRNA is fully encapsulated in said nucleic acid-lipid particle.

25. The medicament of claim 24, wherein said mammal is a human.

26. The medicament of claim 24 or 25, wherein said medicament is for intravenous
administration.

27. A medicament for treating a disease in a mammalian subject comprising a nucleic acid-lipid

particle, wherein said nucleic acid-lipid particle comprises:

anmRNA;

a cationic lipid;

a non-cationic lipid; and

a polyethyleneglycol (PEG)-lipid conjugate,
wherein the PEG-lipid conjugate comprises a polyethyleneglycol-dialkyloxypropyl (PEG-DAA)
conjugate having the following structure:

CH,O-R!
CHO-R?
wherein R' and R? are independently selected from the group consisting of alkyl groups having

from 10 to 22 carbon atoms, and
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wherein L is a linker moiety selected from the group consisting of amido, amino, carbonyl,

carbonate, carbamate, urea, succinyl, ether, and disulphide,

wherein said mRNA is fully encapsulated in said nucleic acid-lipid particle.

28. The medicament of claim 27, wherein said mammal is a human.

29. The medicament of claim 27 or 28, wherein said medicament is for intravenous
administration.

30. The composition of claim 15, wherein said particle is the nucleic acid-lipid particle of any

one of claims 1 to 14.

31. The medicament of claim 21, wherein said particle is the nucleic acid-lipid particle of any

one of claims 1 to 14.

32. The medicament of claim 24, wherein said particle is the nucleic acid-lipid particle of any

one of claims 1 to 14.

33. The medicament of claim 27, wherein said particle is the nucleic acid-lipid particle of any

one of claims 1 to 14.
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