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What is claimed is: 

A population of microparticles comprising a Class B corticosteroid or a 

p 	maceutically acceptable salt thereof incorporated in a lactic acid-glycolic acid 

copo 	mer matrix, wherein the Class B corticosteroid comprises between 22% to 28% of 

the mic ',articles. 

2. A con.lied or sustained release preparation of a Class B corticosteroid comprising 

a lactic acid-glyc 	is acid copolymer microparticle containing the Class B corticosteroid, 

wherein the Class I; 	orticosteroid comprises between 22% to 28% of the lactic acid-

glycolic acid copolym• microparticle matrix. 

3. A formulation comp 	ing (a) controlled- or sustained- release microparticles 

comprising a Class B corticos e ,id and a lactic acid-glycolic acid copolymer matrix, 

wherein the Class B corticosteroid omprises between 22% to 28% of the microparticles 

and wherein the lactic acid-glycolic a.'d copolymer has one of more of the following 

characteristics: (i) a molecular weight in 	e range of about 40 to 70 kDa; (ii) an inherent 

viscosity in the range of 0.3 to 0.5 dL/g; or "i) a lactide:glycolide molar ratio of 80:20 to 

60:40. 

4. The population of claim 1, preparation of cla , 2 or formulation of claim 3, wherein 

the copolymer is biodegradable. 

5. The population of claim 1, preparation of claim 2 or . mulation of claim 3, wherein 

the lactic acid-glycolic acid copolymer is a poly(lactic-co-glyco 	acid copolymer 

(PLGA). 

6. The population of claim 1, preparation of claim 2 or formulation I claim 3, wherein 

the Class B corticosteroid is triamcinolone acetonide or a commercially aval 	ble chemical 

analogue or a pharmaceutically-acceptable salt thereof. 

7. The population of claim 1, preparation of claim 2 or formulation of claim 3, 	-rein 

the microparticles have a mean diameter of between 10 pm to 100 pm. 
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8. The population of claim 1, preparation of claim 2 or formulation of claim 3, wherein 

e lactic acid-glycolic acid copolymer has a molar ratio of lactic acid: glycolic acid from 

the 1  ige of about 80:20 to 60:40. 

9. T 	population of claim 1, preparation of claim 2 or formulation of claim 3, wherein 

the lactic ac 	-glycolic acid copolymer has a molar ratio of lactic acid: glycolic acid of 

75:25. 

10. The populatio 	of claim 1, preparation of claim 2 or formulation of claim 3, wherein 

the microparticles furthe comprise a polyethylene glycol (PEG) moiety, wherein the PEG 

moiety comprises between - % to 0% weight percent of the microparticle. 

11. The population of claim 1, i eparation of claim 2 or formulation of claim 3, wherein 

the Class B corticosteroid is releases 	or between 14 days and 90 days. 

12. A population of microparticles co 	.rising a Class A corticosteroid or a 

pharmaceutically acceptable salt thereof into ,orated in a lactic acid-glycolic acid 

copolymer matrix, wherein the Class A corticost 	oid comprises between 15% to 30% of 

the microparticles. 

13. A controlled or sustained release preparation of a , lass A corticosteroid comprising 

a lactic acid-glycolic acid copolymer microparticle containin 	the Class A corticosteroid, 

wherein the Class A corticosteroid comprises between 15% to 	1% of the lactic acid-

glycolic acid copolymer microparticle matrix. 

14. A formulation comprising (a) controlled- or sustained- release mi 	oparticles 

comprising a Class A corticosteroid and a lactic acid-glycolic acid copolym 	matrix, 

wherein the Class A corticosteroid comprises between 15% to 30% of the mic . .articles 

and wherein the lactic acid-glycolic acid copolymer has one of more of the follow 

characteristics: 	

,.. 

characteristics: (i) a molecular weight in the range of about 40 to 70 kDa; (ii) an inhe • nt 

viscosity in the range of 0.35 to 0.5 dug; or (iii) a lactide:glycolide molar ratio of 60:40 • 

45:55. 
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15. The population of claim 12, preparation of claim 13 or formulation of claim 14, 

herein the copolymer is biodegradable. 

16. The population of claim 12, preparation of claim 13 or formulation of claim 14, 

wherein 	e lactic acid-glycolic acid copolymer is a poly(lactic-co-glycolic) acid copolymer 

(PLGA). 

17. The popu . 	on of claim 12, preparation of claim 13 or formulation of claim 14, 

wherein the Class A 	•rticosteroid is prednisolone or a commercially available chemical 

analogue or a pharmace tically-acceptable salt thereof. 

18. The population of cla 	12, preparation of claim 13 or formulation of claim 14, 

wherein the microparticles have 	mean diameter of between 10 pm to 100 pm. 

19. The population of claim 12, pro • aration of claim 13 or formulation of claim 14, 

wherein the lactic acid-glycolic acid cop• 	mer has a molar ratio of lactic acid: glycolic 

acid from the range of about 60:40 to 45:55. 

20. The population of claim 12, preparation o 	laim 13 or formulation of claim 14, 

wherein the lactic acid-glycolic acid copolymer has a • olar ratio of lactic acid: glycolic 

acid of 50:50. 

21. The population of claim 12, preparation of claim 13 o 	ormulation of claim 14, 

wherein the microparticles further comprise a polyethylene glyc I (PEG) moiety, wherein 

the PEG moiety comprises between 25% to 0% weight percent of th 	microparticle. 

22. The population of claim 12, preparation of claim 13 or formulatio 	of claim 14, 

wherein the Class A corticosteroid is released for between 14 days and 90 da 

23. A population of microparticles comprising a Class C corticosteroid or a 

pharmaceutically acceptable salt thereof incorporated in a lactic acid-glycolic acid 
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copolymer matrix, wherein the Class C corticosteroid comprises between 15% to 30% of 

the microparticles. 

24. A controlled or sustained release preparation of a Class C corticosteroid comprising 

a lact • . id-glycolic acid copolymer microparticle containing the Class C corticosteroid, 

wherein 	Class C corticosteroid comprises between 15% to 30% of the lactic acid- 

glycolic aci I 	opolymer microparticle matrix. 

25. A formula in comprising (a) controlled- or sustained- release microparticles 

comprising a Class 	orticosteroid and a lactic acid-glycolic acid copolymer matrix, 

wherein the Class C co 	osteroid comprises between 15% to 30% of the microparticles 

and wherein the lactic acid-:lycolic acid copolymer has one of more of the following 

characteristics: (i) a molecula 	eight in the range of about 40 to 70 kDa; (ii) an inherent 

viscosity in the range of 0.35 to I 	dug; or (iii) a lactide:glycolide molar ratio of 60:40 	to 

45:55. 

26. The population of claim 23, prepa 	on of claim 24 or formulation of claim 25, 

wherein the copolymer is biodegradable. 

27. The population of claim 23, preparation of • aim 24 or formulation of claim 25, 

wherein the lactic acid-glycolic acid copolymer is a p • 	(lactic-co-glycolic) acid copolymer 

(PLGA). 

28. The population of claim 23, preparation of claim 24 or 'rmulation of claim 25, 

wherein the Class C corticosteroid is betamethasone or a comme • .11y available chemical 

analogue or a pharmaceutically-acceptable salt thereof. 

29. The population of claim 23, preparation of claim 24 or formulation 	claim 25, 

wherein the microparticles have a mean diameter of between 10 pm to 100 µ 

30. The population of claim 23, preparation of claim 24 or formulation of claim 

wherein the lactic acid-glycolic acid copolymer has a molar ratio of lactic acid: glycoli• 

acid from the range of about 60:40 to 45:55. 
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31. The population of claim 23, preparation of claim 24 or formulation of claim 25, 

lerein the lactic acid-glycolic acid copolymer has a molar ratio of lactic acid: glycolic 

aci. of 50:50. 

32. T 	population of claim 23, preparation of claim 24 or formulation of claim 25, 

wherein the . icroparticles further comprise a polyethylene glycol (PEG) moiety, wherein 

the PEG moie 	omprises between 25% to 0% weight percent of the microparticle. 

33. The populatio 	of claim 23, preparation of claim 24 or formulation of claim 25, 

wherein the Class C co 	osteroid is released for between 14 days and 90 days. 

34. A population of micro.. rticles comprising a Class D corticosteroid or a 

pharmaceutically acceptable salt • ereof incorporated in a lactic acid-glycolic acid 

copolymer matrix, wherein the Clas 	P corticosteroid comprises between 8% to 20% of the 

microparticles. 

35. A controlled or sustained release prep. ation of a Class D corticosteroid comprising 

a lactic acid-glycolic acid copolymer microparti. e containing the Class D corticosteroid, 

wherein the Class D corticosteroid comprises betw:- n 8% to 20% of the lactic acid-glycolic 

acid copolymer microparticle matrix. 

36. A formulation comprising (a) controlled- or sustaine. 	release microparticles 

comprising a Class D corticosteroid and a lactic acid-glycolic a. 'd copolymer matrix, 

wherein the Class D corticosteroid comprises between 8% to 20 	• f the microparticles and 

wherein the lactic acid-glycolic acid copolymer has one of more oft 	following 

characteristics: (i) a molecular weight in the range of about 40 to 70 kD. 	(ii) an inherent 

viscosity in the range of 0.35 to 0.5 dUg; or (iii) a lactide:glycolide molar 	o of 60:40 to 

45:55. 

37. The population of claim 34, preparation of claim 35 or formulation of claim 

wherein the copolymer is biodegradable. 
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38. 	The population of claim 34, preparation of claim 35 or formulation of claim 36, 

wherein the lactic acid-glycolic acid copolymer is a poly(lactic-co-glycolic) acid copolymer 

• LGA). 

39. The population of claim 34, preparation of claim 35 or formulation of claim 36, 

wherein le Class D corticosteroid is fluticasone propionate, fluticasone, or a commercially 

available c -mical analogue or a pharmaceutically-acceptable salt thereof. 

40. The popu 	tion of claim 34, preparation of claim 35 or formulation of claim 36, 

wherein the micro's. 	isles have a mean diameter of between 10 !AM to 100 Inn. 

41. The population o 	aim 34, preparation of claim 35 or formulation of claim 36, 

wherein the lactic acid-glyc • c acid copolymer has a molar ratio of lactic acid: glycolic 

acid from the range of about 6 1. 4  0 to 45:55. 

42. The population of claim 34, p - aration of claim 35 or formulation of claim 36, 

wherein the lactic acid-glycolic acid co. 'lymer has a molar ratio of lactic acid: glycolic 

acid of 50:50. 

43. The population of claim 34, preparation . claim 35 or formulation of claim 36, 

wherein the microparticles further comprise a polye 	lene glycol (PEG) moiety, wherein 

the PEG moiety comprises between 25% to 0% weigh • rcent of the microparticle. 

44. The population of claim 34, preparation of claim 35 • formulation of claim 36, 

wherein the Class D corticosteroid is released for between 14 d•. s and 90 days. 

45. The population of naieroparticles of claims 1, 12, 23 or 	' the controlled 
or sustained release preparation of claims 2, 13, 24 or 35, or the . 	ulation of 
claims 3, 14, 25 or 36, for use in the treatment of pain or inflammat .n in a 
patient. 
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46. 	The population of microparticles of claims 1, 12, 23 or 34, the controlled 
or sustained release preparation of claims 2, 13, 24 or 35, or the formulation of 
• aims 3, 14, 25 or 36, for use in the treatment of pain or inflammation in a 
pa -nt, wherein the population of microparticles, the controlled or sustained 
relea 	preparation or the formulation releases the corticosteroid for at least 14 
days at 	rate that does not adversely suppress the hypothalamic-pituitary-adrenal 
axis (HP & axis). 

47. The popu Ition of microparticles of claims 1, 12, 23 or 34, the controlled 
or sustained release .reparation of claims 2, 13, 24 or 35, or the formulation of 
claims 3, 14, 25 or 3 . 	or use in slowing, arresting or reversing progressive 
structural tissue damag- associated with chronic inflammatory disease in a 
patient. 

48. The population of microp•, ides of claims 1, 12, 23 or 34, the controlled 
or sustained release preparation of c • ims 2, 13, 24 or 35, or the formulation of 
claims 3, 14, 25 or 36, for use in slow 	arresting or reversing progressive 
structural tissue damage associated with < ironic inflammatory disease in a 
patient, wherein the population of micropa 	des, the controlled or sustained 
release preparation or the formulation release the corticosteroid for at least 14 
days at a rate that does not adversely suppress t • hypothalamic-pituitary-adrenal 
axis (HPA axis). 

49. The population, the preparation or the fonnulatio 	of any one of claims 
45-48, wherein the population, the preparation or the fonnu tion is administrable 
as one or more injections. 

50. The population, the preparation or the formulation of any one . 	claims 
45-48, wherein the patient has osteoarthritis, acute gouty arthritis, and s - ovitis. 

51. Use of the population of microparticles of claims 1, 12, 23 or 34, the 
controlled or sustained release preparation of claims 2, 13, 24 or 35, or the 
formulation of claims 3, 14, 25 or 36 in the manufacture of a medicament for the 
treatment of pain or inflammation in a patient. 
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52. Use of the population of microparticles of claims 1, 12, 23 or 34, the 
controlled or sustained release preparation of claims 2, 13, 24 or 35, or the 
ormulation of claims 3, 14, 25 or 36 in the manufacture of a medicament for the 

.tment of pain or inflammation in a patient, wherein the population of 
mic 'particles, the controlled or sustained release preparation or the formulation 
releas. the corticosteroid for at least 14 days at a rate that does not adversely 
suppres 	e hypothalamic-pituitary-adrenal axis (HPA axis). 

53. Use oft 	population of microparticles of claims 1, 12, 23 or 34, the 
controlled or sustained release preparation of claims 2, 13, 24 or 35, or the 
formulation of clai 	3, 14, 25 or 36 in the manufacture of a medicament for 
slowing, arresting or r• versing progressive structural tissue damage associated 
with chronic inflammat• 8 disease in a patient. 

54. Use of the population o 	icroparticles of claims 1, 12, 23 or 34, the 
controlled or sustained release pr 'oration of claims 2, 13, 24 or 35, or the 
formulation of claims 3, 14, 25 or 3. in the manufacture of a medicament for 
slowing, arresting or reversing progre 	ive structural tissue damage associated 
with chronic inflammatory disease in a . • lent, wherein the population of 
microparticles, the controlled or sustained 	- lease preparation or the formulation 
releases the corticosteroid for at least 14 day,  .t a rate that does not adversely 
suppress the hypothalamic-pituitary-adrenal ax 	(HPA axis). 

55. The use of any one of claims 51 to 54, wherein he medicament is 
administrable as one or more injections. 

56. The use of any one of claims 51 to 54, wherein the patie 	has 

osteoarthritis, acute gouty arthritis, and synovitis. 

57. A method of manufacturing the population of microparticles of claim 1 	re 

controlled or sustained release preparation of claim 2 or the formulation of claim 	wher 

the microparticles are manufactured using a solvent evaporation process wherein the 	a! 

B corticosteroid is dispersed in a lactic acid-glycolic acid copolymer organic solution an 

the mixture is treated to remove the solvent from the mixture, thereby producing 

microparticles. 

in 
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5' 	The method of manufacture of claim 57, wherein the solvent evaporation process 

utilize a spray drying or fluid bed apparatus to remove the solvent and produce 

micropa 	cles. 

59. 	The m 	od of manufacture of claim 57, wherein the solvent evaporation process 

utilizes a sputum • . isk. 

4. 	A method of ma ufacturing the population of microparticles of claim 12, the 

controlled or sustained rel 	se preparation of claim 13 or the fonnulation of claim 14, 

wherein the microparticles ar= ianufactured using a solid in oil in water emulsion process 

wherein the Class A corticostero • is dispersed in a lactic acid-glycolic acid copolymer 

organic solution and added to an aqi -ous solvent to produce microparticles. 

6/. 	A method of manufacturing the p. ulation of microparticles of claim 23, the 

controlled or sustained release preparation o 	laim 24 or the fommlation of claim 35, 

wherein the microparticles are manufactured us 	g a solid in oil in water emulsion process 

wherein the Class C corticosteroid is dispersed in . 	actic acid-glycolic acid copolymer 

organic solution and added to an aqueous solvent to p *duce microparticles. 

ic2 . 	A method of manufacturing the population of micro 	rticles of claim 34, the 

controlled or sustained release preparation of claim 35 or the . 	ulation of claim 36, 

wherein the microparticles are manufactured using a solid in oil i 	water emulsion process 

wherein the Class D corticosteroid is dispersed in a lactic acid-glyco 	acid copolymer 

organic solution and added to an aqueous solvent produce microparticle 
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What is claimed is: 

1. A 	formulation 	comprising 	(a) 	controlled- 	or 	sustained-release 	microparticles 

comprising triamcinolone acetonide (TCA) or a pharmaceutically-acceptable salt thereof and 

a poly(lactic-co-glycolic) acid 	copolymer (PLGA) matrix, wherein the TCA comprises 

between 22% to 28% of the microparticles and wherein the PLGA has the following 

characteristics: (i) a molecular weight in the range of 40 to 70 kDa and (ii) a lactide:glycolide 

molar ratio of 80:20 to 60:40. 

2. The formulation of claim 1, wherein the copolymer is biodegradable 

3. The formulation of claim 1, wherein the microparticles have a mean diameter of 

between 10µm to 100 /Am. 

4. The formulation of claim I, wherein the PLGA has a lactide:glycolide molar ratio of 

75:25. 

5. The 	fonnulation 	of claim 	1, 	wherein 	the 	microparticles 	further 	comprise 	a 

polyethylene glycol (PEG) moiety, wherein the PEG moiety comprises between 25% to 0% 

weight percent of the microparticle. 

6. The formulation of claim 1, wherein the TCA is released for at least between 14 days 

and 90 days upon administration to a joint. 

7. The formulation of claim 1, wherein the PLGA has an inherent viscosity in the range 

of 0.3 to 0.5 dL/g. 

8. The formulation of claim 1, wherein the 22% to 28% of TCA in the microparticles 

comprises a total TCA load dose between 10 to 50 mg. 

9. An 	injectable 	formulation 	comprising 	(a) 	controlled- 	or 	sustained-release 

microparticles comprising triamcinolone acetonide (TCA) or a pharmaceutically-acceptable 

salt thereof and a poly(lactic-co-glycolic) acid copolymer (PLGA) matrix, wherein the TCA 
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comprises between 22% to 28% of the microparticles, wherein the microparticles have a 

diameter 	between 10 	100 mean 	of 	 Am to 	Am, and wherein the PLGA has the following 

characteristics: 	(i) 	a molecular weight in the range of 40 	to 	70 	kDa; 	and 	(ii) 	a 

lactide:glycolide molar ratio of 80:20 to 60:40, wherein the TCA is released for between at 

least 14 days and 90 days upon administration to a joint. 

10. The formulation of claim 9, wherein the PLGA has a lactide:glycolide molar ratio of 

75:25. 

11. The formulation of claim 9, wherein the microparticles further comprise a PEG 

moiety, wherein the PEG moiety comprises between 25% to 0% weight percent of the 

microparticle. 

12. The formulation of claim 9, wherein the 22% to 28% of TCA in the microparticles 

TCA load dose between 10 	50 comprises a total 	 to 	mg. 

13. The formulation of claim 9, wherein the PLGA has an inherent viscosity in the range 

of 0.3 to 0.5 dL/g. 

14. The fonnulation of claim 1 or 9 for use in the treatment of pain or inflammation in a 
patient. 

15. The formulation of claim 1 or 9 for use in the treatment of pain or inflammation in a 

patient, wherein the fon-nulation releases the TCA for at least 14 days at a rate that does not 

adversely suppress the hypothalamic-pituitary-adrenal axis (HPA axis). 

16. The formulation of claim 1 or 9 for use in slowing, arresting or reversing progressive 

structural tissue damage associated with chronic inflammatory disease in a patient. 

17. The formulation of claim 1 or 9 for use in slowing, arresting or reversing progressive 

structural tissue damage associated with chronic inflammatory disease in a patient, wherein 

the fon-nulation releases the TCA for at least 14 days at a rate that does not adversely 

suppress the hypothalamic-pituitary-adrenal axis (HPA axis). 
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18. The formulation of any one of claims 14-17, wherein the formulation is 

as one or more injections. 

administrable 

19. The formulation of any one 

acute gouty arthritis, or synovitis. 

of claims 14-17, wherein the patient has osteoarthritis, 
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