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CLAIMS 

hat is claimed is: 

5 
1. A biodegradable drug delivery composition comprising(a) a biodegradable 

triblock copolymer having the formula: 

ArBw-Ax  

wherein A is . polyester and B is polyethylene glycol and v, w and x are the number 

10 of repeat units r- ging from 4 to 1090 or 6 to 1090 and v=x or vOx; (b) 	 a 

biodegradable diblt k copolymer having the formula: 

Cy-Az 

wherein A is a polyeste t nd C is an end-capped polyethylene glycol and y and z are 

the number of repeat units - nging from 7 to 371 or 3 to 237, wherein the ratio of the 

15 biodegradable triblock copol , er of (a) and the biodegradable CA diblock copolymer 

of (b) is 1:3 to 1:8 or 1: 1 to 1: 9 or 3:2 to 1:19 or 2:3 or 4:1 or 2.3 to 4.1 in said 

biodegradable drug composition; . id (c) at least one pharmaceutically hydrophobic 

active principle. 

20 2. The biodegradable drug de 	ery composition according to Claim 1, 

wherein the at least one pharmace 	ically hydrophobic active principle one 

of which is medroxyprogesterone at -tate, levonorgestrel, cyclosporine, 

progesterone or bupivacaine base. 

25 3. A biodegradable drug delivery composition c• 	prising(a) a biodegradable 

triblock copolymer having the formula: 

ArBw-Ax 

wherein A is a polyester and B is polyethylene glycol and v, w a ,d x are the number 

of repeat units ranging from 6 to 1090 or 4 to 1090, v and x being -ster repeat units 

30 and w being ethylene oxide repeat units and v=x or vOx; 	(b) 	a 	•iodegradable 

diblock copolymer having the formula: 

Cy-Az  

wherein A is a polyester and C is an end-capped polyethylene glycol and y a tz are 

the number of repeat units ranging from 7 to 371 or 3 to 237, y being the numb r of 

35 ethylene oxide repeat units and z the number of ester repeat units, wherein the ra • 
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of the biodegradable triblock 	copolymer of (a) and the biodegradable CA diblock 

opolymer of (b) is 1: 3 to 1:8 or 1: 1 to 1:19 or 3:2 to 1:19 or 2:3 or 4:1 or 2.3 to 4.1 

in 	.aid biodegradable drug composition; and (c) at least one pharmaceutically 

hydro 'hobic active principle. 

5 

4. ' he biodegradable drug composition according to Claim 3, wherein the at 

lea 	one pharmaceutically hydrophobic active principle one of which is 

medr. $ progesterone acetate, levonorgestrel, cyclosporine, progesterone 

or bupiv- aine. 

10 

5. A biodegrade. e drug delivery composition comprising:(a) a biodegradable 

triblock copolynn having the formula: 

PLA,-P EGw-P LA, 

wherein v, w and x are the nu 	er of repeat units ranging from 4 to 1090 or 6 to 

15 1090 and v=x or v#x; (b) a biodeg •dable diblock copolymer having the formula: 

Gy-PLA, 

wherein y and z are the number of rep ..t units ranging from 7 to 371 or 3 to 237, 

wherein 	the 	ratio 	of the 	biodegradabl, 	triblock 	copolymer 	of 	(a) 	and 	the 

biodegradable diblock copolymer of (b) is 1: 	to 1:8 or 1: 1 to 1:19 or 3:2 to 1:19 or 

20 2:3 or 4:1 or 2.3 to 4.1 in said biodegradable dr ' composition and wherein the PEG 

in the diblock is end-capped; and (c) at least • le pharmaceutically hydrophobic 

active principle. 

25 

6. The 	biodegradable 	drug delivery compositio 	according to 	Claim 	5, 

wherein the at least one pharmaceutically hydrophobic active principle one 

of which is medroxyprogesterone acetate, levonor. -strel, cyclosporine, 

progesterone or bupivacaine. 

7. A biodegradable drug delivery composition comprising:(a) a b 'degradable 

30 triblock copolymer having the formula: 

PLAv-PEGw-PLAx  

wherein v, w and x are the number of repeat units ranging from 6 to 1090 0 	4 to 

1090 v and x being ester repeat units and w being ethylene oxide repeat units a d 

v=x or vOx; (b) a biodegradable diblock copolymer having the formula: 
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PEGy-PLAz  

herein y and z are the number of repeat units ranging from 7 to 371 or 3 to 237, 

wh: ein 	the 	ratio 	of the 	biodegradable triblock 	copolymer 	of 	(a) 	and 	the 

biode radable diblock copolymer of (b) is 1:3 to 1:8 or 1: 1 to 1:19 or 3:2 to 1:19 or 

5 2:3 or 4. 	or 2.3 to 4.1 in said biodegradable drug composition and wherein the PEG 

in the dib . ck is end-capped; and (c) at least one pharmaceutically hydrophobic 

active princip • 

10 

8. The bio egradable drug delivery composition 	according to Vlaim 7, 

wherein th- at least one pharmaceutically hydrophobic active principle one 

of which is 	edroxyprogesterone acetate, levonorgestrel, cyclosporine, 

progesterone or 	upivacaine. 

9. A 	biodegradable 	• ug 	delivery 	composition 	is 	provided, 	which 

15 comprises:(a) a biodegr- 'able 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: 

PLAy-P 	-PLAz  

wherein v, w and x are the number of repe- 	units ranging from 4 to 1090 or 6 to 

20 1090 and v=x or vOx; (b) a biodegradable diblo• 	copolymer present in an amount of 

8,0% to 50% (w%/w%) of the total composition ha 	g the formula: 

PEGy-PLAz  

wherein y and z are the number of repeat units rangi ' from 7 to 371 or 3 to 237, 

wherein 	the 	ratio 	of the 	biodegradable triblock 	c. ,olymer of 	(a) 	and the 

25 biodegradable diblock copolymer of (b) is 1:3 to 1:8 or 1: 1 	. 1:19 or 3:2 to 1:19 or 

2:3 or 4:1 or 2.3 to 4.1 in said biodegradable drug composition - d wherein the PEG 

in the diblock is end capped 	and (c) at least one pharmaceu cally hydrophobic 

active principle is present in an amount of 1% to 20% (w%/w%) or V . to 40% of the 

total composition or the at least one pharmaceutically 	active principl- is present in 

30 an amount of 1 to 200 mg/ml. 

10.The 	biodegradable 	drug 	delivery composition 	according to Cla 	9, 

wherein the at least one pharmaceutically hydrophobic active principle • e 

of which is medroxyprogesterone acetate, levonorgestrel, cyclosporine, 
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progesterone or bupivacaine. 	is present in an amount of 	1% to 40% 

(w%lw%)of the total composition or the at least one pharmaceutically 

active principle is present in an amount of 1 to 200 mg/ml or 0.1 to 200 

mg/ml. 

5 

11. e biodegradable drug delivery compositions according to any one of 

Cl...s 1 to 10, wherein 	a lactic acid to ethylene oxide molar ratio in said 

comp. ition is between 0.5 to 3.5 or between 0.5 to 2.5 or between 0.5 to 

22.3 for 	e triblock copolymer and between 2 to 6 or between 0.8 to 13 or 

10 between 3 • 5 for the diblock copolymer. 

12. The biodegrade le drug delivery compositions according to any one of 

Claims 1 to 11, 	• erein said compositions are an injectable liquid that 

when inserted into t 	body of an animal or plant becomes a hardened 

15 implant. 

13.A method for preparing the b degradable drug delivery composition of the 

invention, said method compris • .1'0 dissolving 	in an organic solvent (a) 

a biodegradable ABA type block c• • olymer having the formula: 

20 

A„-Bw-Az  

wherein A is a polyester and B is polyethylene glyco and v, w and x are the number 

of repeat units ranging from 6 to 1090 or 4 to 1090 whe - in v=x or vOx; and 	(b) 

a biodegradable diblock copolymer having the formula: 

25 Cy Az 

wherein A is a polyester and C is an end-capped polyethylene • ycol and y and z are 

the number of repeat units ranging from 7 to 371 or 3 to 237, in - 	atio of 1: 3 to 1:8 

or 1:1 to 1:19 or 3.2 to 1:19 or 2:3 or 4:1 or 2.3 to 4.1 (a):(b) to 	orm a polymer 

mixture; and 

30 	(ii) adding at least one pharmaceutically hydrophobic active principle to s 	d polymer 

mixture, is yet another aspect of the invention. 

14.The 	method for preparing the biodegradable drug delivery compositi• s 

according to Claim 13, the at least one pharmaceutically hydrophobi. 
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active 	principle 	one 	of 	which 	is 	medroxyprogesterone 	acetate, 

levonorgestrel, cyclosporine, progesterone or bupivacaine to said polymer 

mixture, is yet another aspect of the invention. 

5 	1 	A method for preparing the biodegradable drug delivery composition of the 

. esent invention said method comprising:(i) dissolving in 	an 	organic 

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

Av-Bw-Ax 

wherein A is a pol -ster and B is polyethylene glycol and v, w and x are the number 

10 	of repeat units rangins from 6 to 1090 or 4 to 1060 wherein v=x or v0x; and 	(b) 

a biodegradable diblock opolymer having the formula: 

Cy-Az  

wherein A is a polyester and k is an end-capped polyethylene glycol and y and z are 

the number of repeat units rang 	g from 7 to 371 or 3 to 237, in a ratio of 1: 3 to 1:8 

15 	or 1:1 to 1:19 or 3.2 to 1:19 or 2: 	or 4:1 or 2.3 to 4.1in (a):(b) to form a polymer 

mixture; (ii) adding at least one phar 	-ceutically hydrophobic active principle to said 

polymer mixture; and (iii) evaporating sa 	solvent. 

16.The 	method 	according 	to 	Clay15, 	wherein 	the 	at 	least 	one 

20 pharmaceutically 	hydrophobic 	acti 	principle 	one 	of 	which 	is 

medroxyprogesterone acetate, levonorg- .trel, cyclosporine, progesterone 

or bupivacaine 

17.A method for preparing the biodegradable drug • -livery composition of the 

25 present invention said method comprising:(i) di 	olving in an organic 

solvent (a) a biodegradable ABA type block copolyme 	aving the formula: 

Av-Bw-Ax 

wherein A is a polyester and B is polyethylene glycol and v, w and x 	re the number 

of repeat units ranging from 6 to 1090 or 4 to 1090, v and x being este 	epeat units 

30 	and w being ethylene oxide repeat units wherein v=x or y0x; and 	(b) 	 a 

biodegradable diblock copolymer having the formula: 

Cy-Az  

wherein A is a polyester and C is an end-capped polyethylene glycol and y and z a - 

the number of repeat units ranging from 7 to 371 or 3 to 237, y being the number of 
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5 

10 

ethylene oxide repeat units and z the number of ester repeat units, in a ratio of 1: 3 to 

.8 or 1:1 to 1:19 or 3.2 to 1:19 or 2:3 or 4:1 or 2.3 to 4.1 (a):b) to form a polymer 

mi ure; (ii) adding at least one pharmaceutically hydrophobic active principle to said 

poly -r mixture; and (iii) evaporating said solvent. 

, 
18. e 	method 	according 	to 	Claim 	17, 	wherein 	the 	at 	least 

pha' aceutically 	hydrophobic 	active 	principle 	one 	of 	which 

one 

is 

medro A progesterone acetate, levonorgestrel, cyclosporine, progesterone 

or bupiv. aine.  

19. The method as ording to any one of Claims 13 to 18, the organic solvent is 

be present in a,  amount of 40% to 74% (w%/w°/0) or 30% to 70% 

(w%/w%) or 26% to s0% (w%/w%) of the total composition. 

15 
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CLAIMS 

What is claimed is: 

1. A biodegradable drug delivery composition comprising: 

(a) a biodegradable triblock copolymer having the formula: 

Av-Bw-Az  

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 and v=x or vOx; and 

(b) a biodegradable diblock copolymer having the formula: 

Cy  AZ 

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, 

wherein the ratio of the biodegradable triblock copolymer of (a) and the biodegradable 

CA diblock copolymer of (b) is 	1:3 to 	1:8 or 1:1 	to 	1:19 or 3:2 to 	1:19 in said 

biodegradable drug composition; and (c) at least one pharmaceutically hydrophobic 

active principle. 

2. The biodegradable 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: 

Av-Bw-Ax 

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 and v="x or vOx, v and x being ester repeat units and w being ethylene oxide 

repeat units and v=x or vOx; and 
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(b) a biodegradable diblock copolymer having the formula: 

Cy-A, 

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, 

wherein the ratio of the biodegradable triblock copolymer of (a) and the biodegradable 

CA diblock copolymer of (b) is 	1: 3 to 	1:8 or 1:1 	to 1:19 or 3:2 to 	1:19 in said 

biodegradable drug composition; and (c) at least one pharmaceutically hydrophobic 

active principle. 

4. The biodegradable drug composition according to Claim 3, wherein the at 

least 	one 	pharmaceutically 	hydrophobic 	active 	principle 	one 	of 	which 	is 

risperidone, ivermectin, levonorgestrel, cyclosporine, 	progesterone, 	bupivacaine 

base or medroxyprogesterone acetate. 

5. A biodegradable drug delivery composition comprising: 

(a) a biodegradable triblock copolymer having the formula: 

PLAv-PEGw-PLAx  

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 vt:x or vOx; and 

(b) a biodegradable diblock copolymer having the formula: 

PEGy-PLA, 

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 1:3 to 1:8 or 1:1 to 1:19 or 3:2 to 1:19 	in said 

biodegradable drug composition and wherein the PEG in the diblock is end-capped; and 

(c) at least one pharmaceutically hydrophobic active principle 

6. The biodegradable drug delivery composition according to Claim 5, wherein 

the at least one pharmaceutically hydrophobic active principle one of which is 
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risperidone, 	ivermectin, 	levonorgestrel, 	cyclosporine, 	progesterone, 

bupivacaine or medroxyprogesterone acetate . 

7. A biodegradable drug delivery composition, which comprises: 

(a) a biodegradable triblock copolymer having the formula: 

PLAv-PEG,,-PLAx  

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 vOx; and 

(b) a biodegradable diblock having the formula: 

PEGy-PLA, 

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 1:3 to 1:8 or 1:1 to 1:19 or 3:2 to 1:19 	in said 

biodegradable drug composition and wherein the PEG in the diblock is end capped and 

(c) at least one pharmaceutically hydrophobic active principle. 

8. 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. 

9. 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: 

PLArPEGw-PLAx  

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: 

PEGy-PLA, 
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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 1:3 to 1:8 or 1:1 to 1:19 or 3:2 to 1:19 	in said 

biodegradable drug composition and wherein the PEG in the diblock is end capped and 

(c) at least one pharmaceutically hydrophobic active principle is present in an amount of 

1% to 20% (w%/w%) or 1% to 40% (w%/w%) of the total composition. 

10. The biodegradable drug delivery composition according to Claim 9, wherein 

the at least one pharmaceutically hydrophobic active principle one of which is 

risperidone, 	ivermectin, 	levonorgestrel, 	cyclosporine, 	progesterone, 

bupivacaine or medroxyprogesterone acetate. 

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

1 to 10, 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 3 to 5 

for the diblock copolymer. 

12. The biodegradable drug delivery compositions according to any one of Claims 

1 to 11, wherein said compositions are an injectable liquid that when inserted 

into the body of an animal or plant becomes a hardened 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 ABA type block 

copolymer having the formula: 

Av-13„„-Ax  

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

formula: 

Cy-A, 

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 1: 3 to 1:8 or 1:1 to 1:19 or 3.2 to 1:19 to forma polymer mixture; and 

(ii) adding at least one pharmaceutically hydrophobic active principle to said polymer 

mixture. 

14.The 	method for preparing the biodegradable drug delivery compositions 

according to Claim 13, 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. 

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: 

Av-Bw-Az  

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: 

Cy-Az  

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 1: 3 to 1:8 or 1:1 to 1:19 or 3.2 to 1:19 	to form a polymer mixture; (ii) adding at 

least one pharmaceutically hydrophobic active principle to said polymer mixture; 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, 	cyclosporine, 	progesterone, 	bupivacaine 	or 

medroxyprogesterone acetate. 

17.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: 

Ay-13,,-A, 

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 vOx; and 	(b) a biodegradable diblock copolymer having the formula: 

Cy-A, 

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 1: 3 to 1:8 or 1:1 to 1:19 or 3.2 to 1:19 to form a polymer mixture; (ii) adding 

at least one pharmaceutically hydrophobic active principle to said polymer mixture; and 

(iii) evaporating said solvent. 

18. The method according to Claim 17, wherein the at 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 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. 
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