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CLAIMS 
E CLAIM: 

1. 	A pharmaceutical composition, comprising: 

a plurality of microparticles, the microparticle including: 

(1) a crystalline drug core of more than 70% by weight 

of the micro article, the crystalline drug core including one or more crystals of 

fluticasone or 	pharmaceutically acceptable salt or ester thereof; and 

(2) a polymeric shell encapsulating the crystalline drug 

core, the polymer 	hell being in contact but immiscible with the crystalline 

drug core, 

wherein said microparticles when dissolution tested using United 

States Pharmacopoeia T 	e II apparatus exhibit a dissolution half-life of 12-20 

hours, wherein the dissoluti 	conditions are: 3 milligrams of microparticles in 

200 milliliters of dissolution m-'e ium of 70% v/v methanol and 30% v/v of water 

at 25°C. 	 \ 

2. 	The pharmaceuti al composition of claim 1 wherein the 

plurality of microparticles have a mean 	ameter in the range of 80 pm to 150 

pm and a standard deviation of less than 	0% of the mean diameter. 

3. 	The pharmaceutical comp‘6sition of claim 2 wherein the 

plurality of microparticles have a mean diameter:., 75pm and a standard 

deviation of less than 50% of the mean diameter. 

4. 	The pharmaceutical composition of 	aim 2 wherein the 

plurality of microparticles have a mean diameter of 150 p 	-nd a standard 

deviation of less than 50% of the mean diameter. 

5. 	The pharmaceutical composition of claim 1 	•erein more 

than 90% of the microparticles have diameters in the range of 100- 	0 pm. 
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6. The pharmaceutical composition of claim 1 wherein more 

than 90% of the microparticles have diameters in the range of 50-100 pm. 

7. The pharmaceutical composition of any one of claims 1-6 

whe 	in the crystalline drug core comprises fluticasone, fluticasone furoate, or 

fluticas ne propionate, or a combination thereof. 

8. The pharmaceutical composition of claim 7 wherein the 

crystalline dru 	core comprises 100% of fluticasone propionate. 

9. The pharmaceutical composition of any one of claims 1-8 

wherein the polymer! 	shell comprises one or more biodegradable polymers 

selected from the group consisting of polyvinyl alcohol (PVA), ethylene vinyl 

acetate(EVA), poly(p-xyly 	ne) polymers, poly(lactic acid) (PLA), poly(glycolic 

acid) (PGA), poly(lactic-co-g 	colic acid) (PLGA), poly(e-caprolactone) (PCL), 

poly(valerolactone) (PVL), pol 	s-decalactone) (PDL), poly(1,4-dioxane-2,3- 

dione), poly(1,3-dioxane-2-one), 	oly(para-dioxanone) (PDS), 

poly(hydroxybutyric acid) (PHB), pol. (hydroxyvaleric acid) (PHV), and poly(p-

malic acid) (PMLA). 

10. The pharmaceutical c 	position of any one of claims 1-9 

wherein the microparticle comprises 90-98% 	w of crystalline drug core and 2- 

10% w/w of polymeric shell. 

11. The pharmaceutical compositio 	of any one of claims 1-10 

wherein the polymeric shell is heat treated within a to 	•erature range of 210- 

230°C for at least one hour. 

12. The pharmaceutical composition of any . ,e of claims 1-11, 

further comprising a pharmaceutically acceptable vehicle in whiff 	the plurality 

of microparticles is suspended. 
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13. 	A pharmaceutical composition, comprising: 

a plurality of microparticles, the microparticle including: 

(1) a crystalline drug core of more than 70% by weight 

of the 	croparticle, the crystalline drug core including one or more crystals of 

fluticason 	or a pharmaceutically acceptable salt or ester thereof; and 

(2) a polymeric shell encapsulating the crystalline drug 

core, the polym ric shell being in contact but immiscible with the crystalline 

drug core, 

wherei 	the microparticles are heat treated within a temperature 

range of 210-230°C for t least one hour. 

14. 	The pha 	aceutical composition of claim 13 wherein more 

than 90% of the microparticles 	ave diameters in the range of 100-300 pm. 

15. 	The pharmaceu cal composition of claim 13 wherein more 

than 90% of the microparticles have di 	eters in the range of 50-100 pm. 

16. 	The pharmaceutical ci::N osition of any one of claims 13- 

15 wherein the crystalline drug core is fluticaso e, fluticasone furoate, or 

fluticasone propionate. 

17. 	The pharmaceutical composition o claim 16 wherein the 

crystalline drug core comprises 100% of fluticasone propi 	ate. 

18. 	The pharmaceutical composition of any on 	of claims 14- 

17 wherein the polymeric shell comprises one or more biodegrad 	le polymers 

selected from the group consisting of polyvinyl alcohol (PVA), ethyle e vinyl 

acetate (EVA), poly(p-xylylene) polymers, poly(lactic acid) (PLA), poly( 	colic 

acid) (PGA), poly(lactic-co-glycolic acid) (PLGA), poly(s-caprolactone) (P 	), 

poly(valerolactone) (PVL), poly(s-decalactone) (PDL), poly(1,4-dioxane-2,3-

dione), poly(1,3-dioxane-2-one), poly(para-dioxanone) (PDS), 
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poly(hydroxybutyric acid) (PHB), poly(hydroxyvaleric acid) (PHV), and polyp 

mal ic acid) (PMLA). 

19. 	The pharmaceutical composition of any one of claims 14- 

18 w 	rein the microparticle comprises 90-98% w/w of crystalline drug core 

and 2-1 % w/w of polymeric shell. 

0. 	A unit dosage form of a corticosteroid for injecting into a 

body compartm nt, comprising: 

a pl 	ality of microparticles, the microparticle including: 

	

) 	a crystalline drug core of more than 70% by weight 

of the microparticle; an 

	

(2) 	a polymeric shell encapsulating the crystalline drug 

core, 

wherein the crys 	'line drug core includes one or more crystals of 

a corticosteroid selected from flu i asone, fluticasone furoate, and fluticasone 

propionate, and the polymeric shell•• 	in contact but immiscible with the 

crystalline drug core, 

wherein the unit dosage for 	is capable of sustained-release of 

the corticosteroid over a period of 2-12 months while maintaining a minimum 

therapeutically effective concentration of the corticosteroid within the body 

compartment. 

21. The unit dosage form of claim 20 	herein the body 

compartment is a joint, an epidural space, intravitreal space, a surgically 

created space, or a space adjacent to an implant. 

22. The unit dosage form of claim 20 or claim 	wherein, 

within the sustained release period of 2-12 months, the corticoste 'id is 

released locally within the body compartment and provides below a • antifiable 

limit of plasma corticosteroid 7 days after injection. 

S 
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23. The unit dosage form of any one of claims 20-22 wherein 

the plurality of microparticles have a mean diameter in the range of 50 pm to 

0 pm and a standard deviation of less than 50% of the mean diameter. 

24. The unit dosage form of any one of claims 20-23 wherein 

the micrs 'article comprises 90-98% w/w of crystalline drug core and 2-10% 

w/w of pol 	i eric shell. 

2 	The unit dosage form of any one of claims 20-24 wherein 

the polymeric shel comprises one or more biodegradable polymers selected 

from the group consi 	ing of polyvinyl alcohol (PVA), ethylene vinyl acetate 

(EVA), poly(p-xylylene) aolymers, poly(lactic acid) (PLA), poly(glycolic acid) 

(PGA), poly(lactic-co-glyco is acid) (PLGA), poly(c-caprolactone) (PCL), 

poly(valerolactone) (PVL), p 	(c-decalactone) (PDL), poly(1,4-dioxane-2,3- 

dione), poly(1,3-dioxane-2-one 	poly(para-dioxanone) (PDS), 

poly(hydroxybutyric acid) (PHB), po
\

ly(hydroxyvaleric acid) (PHV), and poly((- 

malic acid) (PMLA). 

26. The unit dosage for 	of any one of claims 20-25 wherein 

the polymeric shell is heat treated within a t 	perature range of 210-230°C for 

at least one hour. 

27. A method of decreasing inflam 	ation or managing pain in 

a patient in need thereof comprising administering to 	e patient, via injection to 

a body compartment, a therapeutically effective amount 	f a pharmaceutical 

composition for sustained release of a corticosteroid where'c

x 

 the 

pharmaceutical composition comprises a plurality of micropa 'cies and a 

pharmaceutically acceptable vehicle, the microparticle including. 

(1) 	a crystalline drug core of more than 70 	by weight 

of the microparticle; and 
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(2) 	a polymeric shell encapsulating the crystalline drug 

4 0  re, 

and wherein the crystalline drug core includes one or more 

crystals of fluticasone or a pharmaceutically acceptable salt or ester thereof, 

and the solymeric shell is in contact but immiscible with the crystalline drug 

core. 

The method of claim 27 wherein said microparticles have a 

mean diameter 	between 50 pm and 400 pm, or between 50 pm and 250 pm, 

or between 80 pm 	nd 150 pm. 

29. Th 	method of claim 27 or claim 28 wherein more than 

90% of the microparticles 	ave diameters in the range of 100-300 pm, or more 

than 90% of the microparticl s have diameters in the range of 50-100 pm. 

30. The method Qf claim any one of claims 27-29, wherein the 

crystalline drug core comprises flub asone propionate. 

31. The method of clai 	any one of claims 27-30 wherein 

administering the pharmaceutical compositon comprises injecting, intra-

articularly, to an affected joint of said patient', 

32. The method of claim 31 wherOn the inflammation or pain in 

a patient is due to at least one of osteoarthritis, rheu 	atoid arthritis or injury 

induced arthritis. 

33. The method of any one of claims 27-3 m  wherein 

administering pharmaceutical composition comprises injectin 	the 

pharmaceutical composition into an epidural space of said patie t. 
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34. The method of claim 33 wherein the inflammation or pain 

atient is due to at least one of spinal disc protrusion, spinal nerve 

infl 	mation in cervical, thoracic or lumbar, chronic low back pain from nerve 

root co 	pression. 

35. The method of any one of claims 27-30 wherein 

administering 	harmaceutical composition comprises injecting the 

pharmaceutical 	omposition into an vitreous humour of the patient. 

36. he method of claim 35 wherein the inflammation or pain 

a patient is due to diabs is macular edema or uveitis. 

37. The me od of any one of claims 27-30 wherein 

administering pharmaceutical 	imposition comprises injecting the 

pharmaceutical composition into 	space adjacent to an implant having scar 

tissue. 

38. The method of claim 	7 wherein the inflammation or pain 

the patient is due to recurrent capsular con Ttions or keloid scarring. 

39. The method of any one of\ie‘aims 27-38, wherein said 

crystalline drug core of the pharmaceutical compo lion for sustained release 

comprises substantially pure corticosteroid and is at I ast 90% of the 

microparticle by weight. 

• 40. 	The method claim any one of claims 27- 9 wherein the 

polymeric shell comprises at least one of polylactic acid, polyvi yl alcohol, 

ethylene vinyl acetate and parylene. 

41. 	The method of any one of claims 27-40 wherein sa 

microparticles when dissolution tested using United States Pharmacopoe 

in 

in 

in 
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pe II apparatus exhibit a dissolution half-life of 12-20 hours, wherein the 

dis olution conditions are: 3 milligrams of microparticles in 200 milliliters of 

disso tion medium of 70% v/v methanol and 30% v/v of water at 25°C. 

42. The method of any one of claims 27-40 wherein the 

	

microparticl 	are heat-treated at 210-230°C prior to being formulated into the 

pharmaceutics composition. 

43. The method of any one of claims 27-42 wherein the 

h 

 

sustained release of t e corticosteroid lasts for 2-12 months. 

44. The m thod in any one of claims 27-43 where the 

microparticles of the pharma eutical composition are mixed with the vehicle 

immediately prior to injection. 

45. A method for fo 	ing coated microparticles, comprising: 

providing a crystalline dru core including one or more crystals of 

a corticosteroid, 

forming a polymeric shell by coating one or more coats of a 

polymeric solution having a biodegradable poly 	er and a solvent; 

allowing the solvent to dry to provid@ coated microparticles; and 

heating the coated microparticles at 2` 0-230°C for at least one 

hour. 

46. The method of claim 45 wherein heati g the coated 

microparticles does not extend beyond 2 hours. 

47. The method of claim 45 or claim 46 wherein t ,e crystalline 

drug core is substantially pure fluticasone or a pharmaceutically acc 	table 

ester thereof. 
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48. The method of any one of claims 45-47 wherein the one or 

.re biodegradable polymers are polyvinyl alcohol (PVA), ethylene vinyl 

ace•.te, poly(p-xylylene) polymers, poly(lactic acid) (PLA), poly(glycolic acid) 

(PGA \ poly(lactic-co-glycolic acid) (PLGA), poly(s-caprolactone) (PCL), 

poly(valo \olactone) (PVL), poly(a-decalactone) (PDL), poly(1,4-dioxane-2,3- 

dione), po \ 1,3-dioxane-2-one), poly(para-dioxanone) (PDS), 

poly(hydroxy utyric acid) (PHB), poly(hydroxyvaleric acid) (PHV), or poly((3- 

malic acid) (P 	A). 

49. \A method of decreasing inflammation or managing pain in 

a patient in need thereof comprising: 

administen
\ 

 lg to the patient, via a single injection to a body 

compartment, a unit dosage \form for sustained release of a corticosteroid 

wherein the unit dosage form 	omprises a plurality of microparticles and a 

pharmaceutically acceptable veiicle, 

wherein the crystalli g drug core includes one or more crystals of 

a corticosteroid selected from flutica one, fluticasone furoate, and fluticasone 

propionate, and the polymeric shell is 	act but immiscible with the 

crystalline drug core, 

	contact 

and wherein, following the sin g le injection, the corticosteroid is 

released over a period of 2-12 months while i aintaining a minimum 

therapeutically effective concentration of the co 	costeroid within the body 

compartment. 

50. The method of claim 49 wherein th 	body compartment is a 

joint, epidural space, intravitreal space, a surgically creat 	space, or a space 

near an implant having scar tissue. 

51. The method of claims 49 or 50 wherein, with, 	the 

sustained release period of 2-12 months, the corticosteroid is relea ed locally 
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within the body compartment and provides plasma corticosteroid below a 

quantifiable limit 7 days after injection. 

	

52. 	The method of any one of claims 49-51 wherein the 
\ plurali. 	of microparticles have a mean diameter in the range of 50 pm to 150 

pm and :\ standard deviation of less than 50% of the mean diameter. 

	

3. 	The method of any one of claims 49-52 wherein the 
\ 

polymeric shell ,omprises one or more biodegradable polymers selected from 

the group consistiig of polyvinyl alcohol (PVA), ethylene vinyl acetate poly(p- 

xylylene) polymers, 	oly(lactic acid) (PLA), poly(glycolic acid) (PGA), 

poly(lactic-co-glycolic :cid) (PLGA), poly(t-caprolactone) (PCL), 

poly(valerolactone) (PVL \ poly(E-decalactone) (PDL), poly(1,4-dioxane-2,3-

dione), poly(1,3-dioxane-2-o7), poly(para-dioxanone) (PDS), 

poly(hydroxybutyric acid) (P 	it), poly(hydroxyvaleric acid) (PHV), and poly((3- 

malic acid) (PMLA). 	 , 

54. The method of . \y one of claims 49-53 wherein the 

polymeric shell is heat treated within a 	mperature range of 210-230°C for at 

least one hour. 

55. The method of claim 49 	\ erein administering to the 

patient comprising administering the unit dosage orm of any one of claims 20- 

26. 
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CLAIMS 
WE CLAIM: 

1. 	A pharmaceutical composition, comprising: 

a plurality of microparticles, the microparticle including: 

(1) a crystalline drug core of more than 70% by weight 

of the microparticle, the crystalline drug core including one or more crystals of 

fluticasone or a pharmaceutically acceptable salt or ester thereof; and 

(2) a polymeric shell encapsulating the crystalline drug 

core, the polymeric shell being in contact but immiscible with the crystalline 

drug core, 

wherein said microparticles when dissolution tested using United 

States Pharmacopoeia Type II apparatus exhibit a dissolution half-life of 12-20 

hours, wherein the dissolution conditions are: 3 milligrams of microparticles in 

200 milliliters of dissolution medium of 70% v/v methanol and 30% v/v of water 

at 25°C, 

wherein the plurality of microparticles have a mean diameter in 

the range of 80 pm to 150 pm and a standard deviation of less than 50% of the 

mean diameter. 

2. The pharmaceutical composition of claim 1 wherein the 

plurality of microparticles have a mean diameter of 75pm and a standard 

deviation of less than 50% of the mean diameter. 

3. The pharmaceutical composition of claim 1 wherein the 

plurality of microparticles have a mean diameter of 150 pm and a standard 

deviation of less than 50% of the mean diameter. 

4. A pharmaceutical composition, comprising: 

a plurality of microparticles, the microparticle including: 
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(1) a crystalline drug core of more than 70% by weight 

of the microparticle, the crystalline drug core including one or more crystals of 

fluticasone or a pharmaceutically acceptable salt or ester thereof; and 

(2) a polymeric shell encapsulating the crystalline drug 

core, the polymeric shell being in contact but immiscible with the crystalline 

drug core, 

wherein said microparticles when dissolution tested using United 

States Pharmacopoeia Type II apparatus exhibit a dissolution half-life of 12-20 

hours, wherein the dissolution conditions are: 3 milligrams of microparticles in 

200 milliliters of dissolution medium of 70% v/v methanol and 30% v/v of water 

at 25°C, 

wherein more than 90% of the microparticles have diameters in 

the range of 100-300 pm. 

5. 	A pharmaceutical composition, comprising: 

a plurality of microparticles, the microparticle including: 

(1) a crystalline drug core of more than 70% by weight 

of the microparticle, the crystalline drug core including one or more crystals of 

fluticasone or a pharmaceutically acceptable salt or ester thereof; and 

(2) a polymeric shell encapsulating the crystalline drug 

core, the polymeric shell being in contact but immiscible with the crystalline 

drug core, 

wherein said microparticles when dissolution tested using United 

States Pharmacopoeia Type II apparatus exhibit a dissolution half-life of 12-20 

hours, wherein the dissolution conditions are: 3 milligrams of microparticles in 

200 milliliters of dissolution medium of 70% v/v methanol and 30% v/v of water 

at 25°C, 

wherein more than 90% of the microparticles have diameters in 

the range of 50-100 pm. 
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6. The pharmaceutical composition of any one of claims 1-5 

wherein the crystalline drug core comprises fluticasone, fluticasone furoate, or 

fluticasone propionate, or a combination thereof. 

7. The pharmaceutical composition of claim 6 wherein the 

crystalline drug core comprises 100% of fluticasone propionate. 

8. The pharmaceutical composition of any one of claims 1-7 

wherein the polymeric shell comprises one or more biodegradable polymers 

selected from the group consisting of polyvinyl alcohol (PVA), ethylene vinyl 

acetate(EVA), poly(p-xylylene) polymers, poly(lactic acid) (PLA), poly(glycolic 

acid) (PGA), poly(lactic-co-glycolic acid) (PLGA), poly(e-caprolactone) (PCL), 

poly(valerolactone) (PVL), poly(c-decalactone) (PDL), poly(1,4-dioxane-2,3-

dione), poly(1,3-dioxane-2-one), poly(para-dioxanone) (PDS), 

poly(hydroxybutyric acid) (PHB), poly(hydroxyvaleric acid) (PHV), and poly(fl-

malic acid) (PMLA). 

9. The pharmaceutical composition of any one of claims 1-8 

wherein the microparticle comprises 90-98% w/w of crystalline drug core and 2- 

10% w/w of polymeric shell. 

10. The pharmaceutical composition of any one of claims 1-9 

wherein the polymeric shell is heat treated within a temperature range of 210- 

230°C for at least one hour. 

11. The pharmaceutical composition of any one of claims 1-10, 

further comprising a pharmaceutically acceptable vehicle in which the plurality 

of microparticles is suspended. 
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