CLAIMS

What is\¢laimed is:

1. A Dodegradable drug delivery composition comprising:
(a) a Njodegradable triblock copolymer having the formula:
A,-Bu-Ax

wherein A is a polyexXer and B is polyethylene glycol, wherein v and x are the number of
repeat units ranging froxy 24 to 682 and w is the number of repeat units ranging from 4
to 273 and v=x or v#x; an

(b) a biodegradable diNock copolymer having the formula:

Cy-Az

wherein A is a polyester and C if\an end-capped polyethylene glycol wherein y and z
are the number of repeat units y rakging from 3 to 45 and z ranging from 7 to 327,
wherein the ratio of the biodegradable Xjblock copolymer of (a) and the biodegradable
CA diblock copolymer of (b) is 1:3 to ;8 or 1:1 to 1:19 or 3:2 to 1:18 in said
biodegradable drug composition; and (c) teast one- pharmaceutically hydrophobic

active principle.

2. The biodegradable drug delivery composiNpn according to Claim 1, wherein
the at least one pharmaceutically hydrophobi¥, active principle one of which is
risperidone, ivermectin, levonorgestrel, closporine, progesterone,

bupivacaine base or medroxyprogesterone acetate

3. A biodegradable drug delivery composition comprising:

{a) a biodegradable triblock copolymer having the formula;
Av-By-Ayx
wherein A is a polyester and B is polyethylene glycol , wherein v and x areXhe number
of repeat units ranging from 24 to 682 and w is the number of repeat units ranyjng from
4 to 273 and v=x or v#x, v and X being ester repeat units and w being ethylen&\oxide

repeat units and v=x or v#x; and"
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(b) a biodegradable diblock copolymer having the formula:
Cy-Az
wherein X is a polyester and C is an end-capped polyethylene glycol wherein y and z
are the nurkber of repeat units y ranging from 3 to 45 and z ranging from 7 to 327, vy
being the nunRer of ethylene oxide repeat units and z the-number of ester-repeat units,
wherein the ratio\pf the biodegradable triblock copolymer of (a) and the biodegradable
CA diblock copolyiger of {(b) is 1: 3 to 1.8 or 1:1 to 1:18 or 3.2 to 1:19 in said
biodegradable drug cymposition; and (c) at least one pharmaceutically hydrophaobic

active principle.

4. The biodegradableN\drug composition according to Claim 3, wherein the at
least one pharmaceuticay hydrophobic active principle one of which is
risperidone, ivermectin, levorQrgestrel, cyclosporine, progesterone, bupivacaine

base or medroxyprogesterone

5. A biodegradable drug delivery compNgition comprising:

(a) a biodegradable triblock copolymer hyving the formula:
PLA,-PEG,-PLA,
wherein v and x are the number of repeat units rangirlg from 24 to 682 and w is the
number of repeat units ranging from 4 to 273 and v=x or v#; and
(b) a biodegradable diblock copolymer having the form
PEGy-PLA;

wherein y and z are the number of repeat units y ranging from 3No 45 and z ranging
from 7 to 327, wherein the ratio of the biodegradable friblock copolyNer of (a) and the
biodegradable diblock copolymer of (b) is 1:3 to 1:8 or 1:1 to 1:19 or 3:2%0 1:19 in said
biodegradable drug composition and wherein the PEG in the diblock is en

(c) at least one pharmaceutically hydrophobic active principle

6. The biodegradable drug delivery compasition according to Claim 5, whirein
the at least one pharmaceutically hydrophobic active principle one of which\
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risperidone, ivermectin, levonorgestrel, cyclosparine, progesterone,

bupivacaine or medroxyprogesterone acetate .

7. Abiodegradable drug delivery composition, which comprises:

(a) aXiodegradable triblock copolymer having the formula:
PLA-PEGy-PLA
wherein v and x ar&the number of repeat units ranging from 24 to 682 and w is the
number of repeat units gnging from 4 to 273 and v=x or v#x; and
(b) a bicdegradabl® diblock having the formula:
PEG,-PLA;
wherein y and z are the numb¥dy of repeat units y ranging from 3 to 45 and z ranging
from 7 to 327, wherein the ratio & the biodegradable triblock copolymer of (a) and the
biodegradable diblock copolymer of {§) is 1:3 to 1:8 or 1:1 to 1:19 or 3:2 to 1:19 in said
biodegradable drug composition and wNgrein the PEG in the diblock is end capped and

(c) at least one pharmaceutically hydrophoXic active principle.

8. The biodegradable drug delivery corfposition according to Claim 7, wherein
the at least one pharmaceutically hydropaobic active principle one of which is
risperidone, ivermectin, levonorgestr cyclosporine,  progesterone,

bupivacaine or medroxyprogesterone acetate.

9. A biodegradable drug delivery composition, which dpmprises:

(a) a biodegradable triblock copolymer present in an aount of 3.0% to 45%
{(w%/w%) or 2% to 45% (w%/w%)of the total composition Naving the formula:
PLA-PEG,-PLA
wherein v and x are the number of repeat units ranging from 24 to 68Aand w is the
number of repeat units ranging from 4 to 273, and
{b) a biodegradable diblock copolymer present in an amount of 8.0%\to 50%
(W%/w%) of the total compaosition having the formula:
PEG,-PLA,
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whiyein y and z are the number of repeat units y ranging from 3 fo 45 and z ranging

biodegradakle drug compaosition and wherein the PEG in the diblock is end capped and
(c) at least ong, pharmaceutically hydrophobic active principle is present in an amount of
1% to 20% (W%/MW%) or 1% to 40% (w%/w%) of the total composition.

10. The biodeghadable drug delivery compoesition according to Claim 9, wherein
the at least ong pharmaceutically hydrophobic active principle one of which is
risperidone, ivdmectin, levonorgestrel, cyclosporine, progesterone,

bupivacaine or medi\oxyprogesterone acetate.

11.The biodegradable drug dellery compositions according to any one of Claims

1 to 10, wherein a lactic acid ¥§ ethylene oxide molar ratio in said composition
is between 0.5 to 3.5 or betweeR 0.5 to 2.5 or between 0.5 to 22.3 for the
triblock copolymer and between 2 tO\G or between 0.8 to 13 or between 3 to 5

for the diblock copolymer.

s according to any one of Claims
table liquid that when inserted

12. The biodegradable drug delivery compositi
1 to 11, wherein said compositions are an inj
into the body of an animal or plant becomes a haNJened implant.

13.A method for preparing the biodegradable drug delivery composition of the

invention, said method comprising:

(i) dissolving in an organic solvent (a) a biodegradable

copolymer having the formula:

Av-By-Ax
wherein A is a polyester and B is polyethylene glycol wherein v and x are the numier of

repeat units ranging from 24-to 682 and w is the number-of repeat units ranging frory 4

98



toX73 wherein v=x or v#x; and (b) a biodegradable diblock copolymer having the
formi¥a:

Cy-A;
wherein ANg a polyester and C is an end-capped polyethylene glycol wherein y and z
are the numbRr of repeat units y ranging from 3 to 45 and z ranging from 7 to 327, in a
ratio of 1: 3to 1 or 1:1 to 1:19 or 3.2 to 1:19 to form a polymer mixture; and
(i) adding at leas\one pharmaceutically hydrophobic active principle to said polymer

mixture.

14.The method f& preparing the biodegradable drug delivery compositions
according to Claim\13, the at least one pharmaceutically hydrophobic active
principle ocne of whictNs risperidone, ivermectin, levonorgestrel, cyclosporine,
progesterone, bupivacaiNe or medroxyprogesterone acetate to said polymer

mixture.

15.A method for preparing the bidjegradable drug delivery composition of the
present invention said method condrising:(i) dissolving in an organic solvent
(a) a biodegradable ABA type block cOpotymer having the formula:
Ay-Buw-Ax
wherein A is a polyester and B is polyethylene glycol'yherein v and x are the number of
repeat units ranging from 24 to 682 and w is the numbex of repeat units ranging from 4
to 273 wherein v=x or v#x; and (b) a biodegradable dibBlock copolymer having the
formula:
Cy-Ax
wherein A is a polyester and C is an end-capped polyethylene glygo! wherein y and z
are the number of repeat units y ranging from 3 to 45 and z ranging Xom 7 to 327, in a
ratio of 1: 3to 1:8 or 1:1 to 1:19 or 3.2 to 1:19 to form a polymer mixtung; (ii) adding at
least one phamaceutically hydrophobic active principle to said polymer midure; and (iii)

evaporating said solvent.
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16. The method according to Claim 15, wherein the at least one pharmaceutically
hydrophobic active principle one of which is risperidone, ivermectin,
levonorgestrel, cyclosparine, progesterone, bupivacaine or

edroxyprogesterone acetate.

17.A mehod for preparing the biodegradable drug delivery composition of the
present lyvention said method comprising:(i) dissolving in an organic solvent
(a) a biodedgadable ABA type block copolymer having the formula:
Av-BurAx
wherein A is a polyester arN B is polyethylene glycol wherein v and x are the number of
repeat units ranging from 24 ¥ 682 and w is the number of repeat units ranging from 4
to 273 , v and x being ester eat units and w being ethylene oxide repeat units
wherein v=x or v#x; and (b) a bio8egradable diblock copolymer having the formula:
Cy-Az
wherein A is a polyester and C is an en§-capped polyethylene glycol wherein y and z
are the number of repeat units y ranging t\m 3 to 45 and z ranging from 7 to 327, y
being the number of ethylene oxide repeat unXs and z the number of ester repeat units,
in aratioof 1: 3to 1:8 or 1:1 to 1:19 or 3.2 to 1:1] to form a polymer mixture; (ii} adding
at least one pharmaceutically hydrophobic active pNpciple to said polymer mixture; and

(ifi) evaporating said solvent.

18.The method according to Claim 17, wherein the X least one pharmaceutically
hydrophobic active principle one of which is\risperidone, ivermectin,
levonorgestrel, cyclosporine, progesterone, bupivacaine or

medroxyprogesterone acetate.

19. The method according to any one of Claims 13 to 18, the organ¥; solvent is be
present in an amount of 40% to 74% (w%/w%) or 30% to 70% W%/w%) or
26% to 90% (w%/w%) of the total composition.
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CLAIMS

What is claimed is:

1. A biodegradable drug delivery composition comprising:

(a) a biodegradable triblock copolymer having the formiula:

poly (lactic acid) ,-poly(ethylene glycol) w-poly{lactic acid)x

wherein v and x are the number of repeat units ranging from 24 to 682 and w is the
number of repeat units ranging from 4 to 273 and v=x or v#x; and

(b) a biodegradable diblock copolymer having the formula:

methoxy poly (ethylene glycol),~(polylactic acid),

wherein y and z are the number of repeat units y ranging from 3 to 45 and z ranging
from 7 to 327, wherein the ratio of the biodegradable triblock copolymer of (a) and the
biodegradable CA diblock copolymer of (b) is 3:2 to 1:19 in said biodegradable drug
composition; and (c) at least one pharmaceutically hydrophobic active principle, wherein
said at least one pharmaceutically active hydrophobic principle is present in the amount
of 21.1% to 40% (wt%/wit%).

2. The bicdegradable drug delivery composition according to Claim 1, wherein
the at least one pharmaceutically hydrophobic active principle one of which is
risperidone, ivermectin, levonorgestrel, cyclosporine, progesterone,

bupivacaine base or medroxyprogesterone acetate.

3. A biodegradable drug delivery composition comprising:

(a) a biodegradable triblock copolymer having the formula:

poly{lactic acid) ,-poly(ethylene glycol),~-poly(lactic acid)x
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wherein v and x are the number of repeat units ranging from 24 to 682 and w is the
number of repeat units ranging from 4 to 273 and v=x or v#x, v and x being lactyl or
lactoyl repeat units and w being ethylene glycol repeat units and v=x or v#x; and

(b) a biodegradable diblock copolymer having the formula:’

methoxy poly(ethylene glycol)y-(polylactic acid),

wherein y and z are the number of repeat units y ranging from 3 to 45 and z ranging
from 7 to 327, y being the number of ethylene glycol repeat units and z the number of
lactyt or lactoyl repeat units, wherein the ratio of the biodegradable triblock copolymer of
(a) and the biodegradable CA diblock copolymer of (b) is 3:2 to 1:19 in said
biodegradable drug composition; and (c¢) at least one pharmaceutically hydrophobic
active principle, wherein said at least one pharmaceutically active hydrophobic principle
is present in the amount of 21.1% to 40% wt%/wt%.

4. The biodegradable drug composition according to Claim 3, wherein the at
least one pharmaceutically hydrophobic active principle one of which is
risperidone, ivermectin, levonorgesirel, cyclosporine, progesterone, bupivacaine

base or medroxyprogesterone acetate.

5. A biodegradable drug delivery composition is, which comprises:
(a) a biodegradable triblock copolymer having the formula:
poly(lactic acid) ,-poly(ethylene glycal),-poly(lactic acid),
wherein v and x are the number of repeat units ranging from 24 to 682 and w is the

number of repeat units ranging from 4 to 273 and v=x or v#x; and’
{(b) a biodegradable diblock having the formula:
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methoxy poly(ethylene glycol)y-(polylactic acid),

wherein y and z are the number of repeat units y ranging from 3 to 45 and z ranging
from 7 to 327,--wherein the ratio of the biodegradable triblock - copolymer of (a) and the
biodegradable diblock copolymer of (b) is 3:2 to 1:19 in said biodegradable drug
composition and (c) at least one pharmaceutically hydrophobic active principle, wherein

said at least one hydrophobic active principle is a partial suspension.

6. The biodegradable drug delivery composition according to Claim 5, wherein
the at least one pharmaceutically hydrophobic active principle one of which is
risperidone,  ivermectin, levonorgestrel, cyclosporine, progesterone,

bupivacaine or medroxyprogesterone acetate.

7. A biodegradable drug delivery composition, which comprises:

{(a) a biodegradable triblock copolymer present in an amount of-3.0% to 45%

(W%/w%) or 2% to 45% (w%/w%)of the total composition having the formula:

poly(lactic acid) ,-poly(ethylene glycol).-poly(lactic acid),

wherein v and x are the number of repeat units ranging from 24 to 682 and w is the
number of repeat units ranging from 4 to 273; and
(b) a biodegradable diblock copolymer present in an amount of 8.0% to 50%

{(w%/w%) of the total composition having the formula:

methoxy poly(ethylene glycol),~(polylactic acid),
wherein y and z are the number of repeat units y ranging from 3 to 45 and z ranging
from 7 to 327, wherein the ratio of the biodegradable triblock copolymer of (a) and the

biodegradable diblock copolymer of (b) is 3:2 to 1:19 in said biodegradable drug

composition (c) at least one pharmaceutically hydrophobic active principle which is in an
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amount in an amount of 21.1% to 40% (w%/w%) of the total composition and an organic

solvent.

8.

10.

11

The biodegradable-drug delivery composition according to-Claim 7, wherein
the at least one pharmaceutically hydrophobic active principle one of which is
risperidone, ivermectin, levonorgestrel, cyclosporine, progesterone,

bupivacaine or medroxyprogesterone acetate.

The biodegradable drug delivery compositions according to any one of Claims
1 to 7, wherein a lactic acid to ethylene oxide molar ratio in said composition
is between 0.5 to 3.5 or between 0.5 to 2.5 or between 0.5 to 22.3 for the
triblock copolymer and between 2 to 6 or between 0.8 to 13 or between 3to 5

for the diblock copolymer.

The biodegradable drug delivery compositions according to any one of Claims
1 to 8, wherein said compositions are an injectable liquid that when inserted

into the body of an animal or plant becomes a hardened implant.

.A method for preparing the biodegradable drug delivery composition of the

invention, said method comprising:

(i) dissolving in an organic solvent (a) a biodegradable ABA type block

copolymer having the formula:

poly(lactic acid) ,-poly(ethylene glycol),-poly(lactic acid)x

wherein A is a polyester and B is polyethylene glycol wherein v and x are the number of

repeat units ranging from 24 to 682 and w is the number of repeat units ranging from 4

to 273 wherein v=x or v#x; and (b) a  biodegradable diblock copolymer having the

formula:

methoxy poly(ethylene glycol),-(polylactic acid),
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wherein A is a polyester and C is an end-capped polyethylene glycol wherein y and z
are the number of repeat units y ranging from 3 to 45 and z ranging from 7 to 327, in a
ratio of 3.2 to 1:19 to form a polymer mixture; and
(i) adding at least one pharmaceutically hydrophobic active principle to said polymer
mixture, wherein said at least one pharmaceutically active hydrophobic principle is
present in the amount of 21.1% to 40% (wt%/wt%).

12.The method for preparing the biodegradable drug delivery compositions
according to Claim 11, the at least one pharmaceutically hydrophobic active
principle one of which is risperidone, ivermectin, levonorgestrel, cyclosporine,
progesterone, bupivacaine or medroxyprogesterone acetate to said polymer

mixture.

13.A method for preparing the biodegradable drug delivery composition of the
present invention said method comprising:(i) dissolving in an organic solvent

(a) a biodegradable ABA type block copolymer having the formula:
poly(lactic acid) ,-poly(ethylene glycol},~poly(lactic acid)y

wherein A is a polyester and B is polyethylene glycol wherein v and x are the number of
repeat units ranging from 24 to 682 and w is the number of repeat units ranging from 4
to 273 wherein v=x or v¥x; and (b) a biodegradable diblock copolymer having the
formula:

methoxy poly(ethylene glycol)y-(polylactic acid),

wherein A is a polyester and C is an end-capped polyethylene glycol wherein y and z
are the number of repeat units y ranging from 3 to 45 and z ranging from 7 to 327,in a
ratio of 3.2 to 1:19 to form a polymer mixture; (ii) adding at least one pharmaceutically
hydrophobic active principle to said polymer mixture, wherein said at least one
pharmaceutically active hydrophobic principle is present in the amount of 21.1% to 40%
(wit%/wit%).
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; and (iif) evaporating said solvent.

14. The method according to Claim 13, wherein the at least one pharmaceutically
hydrophobic active principle one of which is risperidone, ivermectin,
levonorgestrel, cyclosporine, progesterone, bupivacaine or

medroxyprogesterone acetate.

15.A method for preparing the biodegradable drug delivery composition of the
present invention said method comprising:(i) dissolving in an organic solvent

(a) a biodegradable ABA type block copolymer having the formula:

poly(lactic acid) -poly(ethylene glycol)w-poly(lactic acid)y

wherein A is a polyester and B is polyethylene glycol wherein v and x are the number of
repeat units ranging from 24 to 682 and w is the number of repeat units ranging from 4
to 273 , v and x being ester repeat units and w being ethylene oxide repeat units

wherein v=x or v#¥x; and  (b) a biodegradable diblock copolymer having the formula:

methoxy poly(ethylene glycol),-(polylactic acid),

wherein A is a polyester and C is an end-capped polyethylene glycol wherein y and z
are the number of repeat units y ranging from 3 to 45 and z ranging from 7 to 327, y
being the number of ethylene oxide repeat units and z the number of ester repeat units,
in a ratio of 3.2 to 1:19 to form a polymer mixture; (i) adding at least one
pharmaceutically hydrophobic active principle to said polymer mixture, wherein said at
least one hydrophobic active principle is a partial suspension; and (iii) evaporating said

solvent.

16. The method according to Claim 15, wherein the at least one pharmaceuticaily

hydrophobic active principle one of which is risperidone, ivermectin,
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levonorgestrel, cyclosporine, progesterone, bupivacaine or

medroxyprogesterone acetate.

17.The method according to any one of Claims 10 to 16, the organic solvent is be
present in an amount of 40%.to. 74% (w%/w%) or 30% to 70% (w%/w%) or

26% to 90% (W%/W%) of the total composition.

18. A biodegradable drug delivery composition comprising:

(a) a biodegradable ftriblock copolymer having the formula:
poly(lactic acid)..poly(ethylene glycol)w-poly(lactic acid),

wherein v and x are the number of repeat units ranging from 24 to 682 and w is the
number of repeat units ranging from 410 273 and v=x or v#x; and

(b} a biodegradable diblock copolymer having the formula:

methoxy poly(ethylene glycol),-(polylactic acid),

wherein y and z are the number of repeat units y ranging from 3 to 45 and z ranging
from 7 to 327, wherein the ratio of the biodegradable triblock copolymer of (a) and
the biodegradable CA diblock copolymer of (b) is 2.0 to 4.0 in said biodegradable

drug composition; and (c) at least one pharmaceuticaily hydrophobic active principle.

19. A hiodegradable drug delivery composition comprising:
(a) a biodegradable triblock copolymer having the formula:

poly(iactic acid),.poly(ethylene glycol)w-poly(lactic acid)y

wherein v and x are the number of repeat units ranging from 24 to 682 and w is the
number of repeat units ranging from 4 to 273 and v=x or v#x; and
(b) a biodegradable diblock copolymer having the formula:
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methoxy poly(ethylene glycol),-(polylactic acid),

wherein y and z are the number of repeat units y ranging from 3 o 45 and z ranging
from 7 to 327, wherein said copolymers are present in an amount of 2.5% to 17.5%
{(w%/w%) of the total composition.and (c) at jeast one pharmaceutically hydrophobic

active principle.

20. ~ A bicdegradable drug delivery composition comprising:
(a) a bicdegradable triblock copolymer having the formula:

poly(lactic acid),.poly(ethylene glycol),-poly(lactic acid),

wherein v and x are the number of repeat units ranging from 24 to 682 and w is the
number of repeat units ranging from 4 to 273 and v=x or v#x; and
(b) a biodegradable diblock copolymer having the formula:

methoxy poly(ethylene glycol)y-(polylactic acid),

wherein y and z are the number of repeat units y ranging from 3 to 45 and z ranging
from 7 to 327, wherein said triblock copolymer is present in an amount of 1.2% to
2.9% (W%/w%) of the fotal composition and (c} at least one pharmaceutically

hydrophobic active principle.

21. A biodegradable drug delivery composition comprising:

(a) a biodegradable triblock copolymer having the formula:

poly(tactic acid)..poly({ethylene glycol),-poly(lactic acid)y
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wherein v and x are the number of repeat units ranging from 24 to 682 and w is the
number of repeat units ranging from 4 to 273 and v=x or v#x; and
(b} a biodegradable diblock copolymer having the formula:

methoxy poly(ethylene glycol),-(polylactic acid),

wherein y and z are the number of repeat units y ranging from 3 to 45 and z ranging
from 7 to 327, wherein said diblock copolymer is present in an amount of 1.0% to
7.5% (w%/w%) of the total composition and {c) at least one pharmaceuticaily

hydrophobic active principle.

22. A biodegradable drug delivery composition comprising:
(a) a biodegradable triblock copolymer having the formula:

poly(lactic acid),.poly(ethylene glycol).~-poly{lactic acid),
wherein v and x are the number of repeat units ranging from 24 to 682 and w is the
number of repeat units ranging from 4 to 273 and v=x or v#x; and

(b} a biodegradable diblock copolymer having the formula:

methoxy poly(ethylene glycol),-(polylactic acid),

wherein y and z are the number of repeat units y ranging from 3 to 45 and z ranging
from 7 to 327, further comprising an organic solvent, which is present in the amount
of 75% to 87.5% (w%/w%) of the total composition and (c) at least one

pharmaceutically hydrophobic active principle.
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23. _ A biodegradable drug delivery composition comprising:
(a) a biodegradable triblock copolymer having the formula:

poly(lactic acid),.poly(ethylene giycol),-poly{lactic acid),
wherein v and x are the number of repeat units ranging from 24 to 682 and w is the
number of repeat units ranging from 4 to 273 and v=x or v#x; and
(b) a biodegradable diblock copolymer having the formula:
methoxy poly(ethylene glycol),-(polylactic acid),
wherein y and z are the number of repeat units y ranging from 3 to 45 and z ranging
from 7 to 327, wherein a lactic acid to ethylene oxide molar ratio in said composition

is between 3.5 to 4.0 for the triblock copolymer and between 2.3 to 5.0 for the

diblock copolymer and {c) at least one pharmaceutically hydrophobic active principle..
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