WO 2012/019009 - PCT/US2011/046601

What is claimed is:

A population of microparticles comprising a Class B corticosteroid or a
piyrmaceutically acceptable salt thereof incorporated in a lactic acid-glycolic acid

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

2. lled or sustained release preparation of a Class B corticosteroid comprising
a lactic acid-glycNic acid copolymer microparticle containing the Class B coiticosteroid,
wherein the Class B\gorticosteroid comprises between 22% to 28% of the lactic acid-

glycolic acid copolymeymicroparticle matrix.

3. A formulation comprNing (a) controlled- or sustained- release microparticles
comprising a Class B corticosteNid and a lactic acid-glycolic acid copolymer matrix,
wherein the Class B corticosteroid Yomprises between 22% to 28% of the microparticles
and wherein the lactic acid-glycolic ad copolymer has one of more of the following
characteristics: (i) a molecular weight in'¥ae 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 clakp 2 or formulation of claim 3, wherein

the copolymer is biodegradable.

5. The population of claim 1, preparation of claim 2 or f&mulation of claim 3, wherein
the lactic acid-glycolic acid copolymer is a poly(lactic-co-glycol) acid copolymer
(PLGA).

6. The population of claim 1, preparation of claim 2 or formulation &claim 3, wherein
the Class B corticosteroid is triamcinolone acetonide or a commercially avaiNble chemical

analogue or a pharmaceutically-acceptable salt thereof.

7. The population of claim 1, preparation of claim 2 or formulation of claim 3,
the microparticles have a mean diameter of between 10 um to 100 pum.
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8. The population of claim 1, preparation of claim 2 or formulation of claim 3, wherein
¢ lactic acid-glycolic acid copolymer has a molar ratio of lactic acid: glycolic acid from

the Yange of about 80:20 to 60:40.

9. TB population of claim 1, preparation of claim 2 or formulation of claim 3, wherein
the lactic aciNglycolic acid copolymer has a molar ratio of lactic acid: glycolic acid of

75:25.

10.  The populatioMof claim 1, preparation of claim 2 or formulation of claim 3, wherein
the microparticles furtheNgomprise a polyethylene glycol (PEG) moiety, wherein the PEG

moiety comprises between A3% to 0% weight percent of the microparticle.

11.  The population of claim I\preparation of claim 2 or formulation of claim 3, wherein

the Class B corticosteroid is released\{or between 14 days and 90 days.

12, A population of microparticles comgrising a Class A corticosteroid or a
pharmaceutically acceptable salt thereof incotRorated in a lactic acid-glycolic acid
copolymer matrix, wherein the Class A corticosté\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 containing the Class A corticosteroid,
wherein the Class A corticosteroid comprises between 15% to 3% of the lactic acid-

glycolic acid copolymer microparticle matrix.

14, A formulation comprising (a) controlled- or sustained- release midégoparticles
comprising a Class A corticosteroid and a lactic acid-glycolic acid copolymdy matrix,
wherein the Class A corticosteroid comprises between 15% to 30% of the micrparticles
and wherein the lactic acid-glycolic acid copolymer has one of more of the follow
characteristics: (i) a molecular weight in the range of about 40 to 70 kDa; (ii) an inheNnt
viscosity in the range of 0.35 to 0.5 dL/g; or (iii) a lactide:glycolide molar ratio of 60:40

45:55.
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15.  The bopulation 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 ¢laim 13 or formulation of claim 14,
wherein Nge lactic acid-glycolic acid copolymer is a poly(lactic-co-glycolic) acid copolymer

(PLGA).

17.  The populNion of claim 12, preparation of claim 13 or formulation of claim 14,
wherein the Class A Worticosteroid is prednisolone or a commercially available chemical

analogue or a pharmace\ically-acceptable salt thereof.

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

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

19.  The population of claim 12, prdgaration of claim 13 or formulation of claim 14,
wherein the lactic acid-glycolic acid copd¥ymer 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 of¥Jaim 13 or formulation of claim 14,
wherein the lactic acid-glycolic acid copolymer has a\polar ratio of lactic acid: glycolic

acid of 50:50.

21.  The population of claim 12, preparation of claim 13 oformulation of claim 14,
wherein the microparticles further comprise a polyethylene glycOR(PEG) moiety, wherein

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

22, The population of claim 12, preparation of claim 13 or formulatioNpf 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.

24N, A controlled or sustained release preparation of a Class C corticosteroid comprising
a lactidacid-glycolic acid copolymer microparticle containing the Class C corticosteroid,
wherein thg Class C corticosteroid comprises between 15% to 30% of the lactic acid-

glycolic acidkgopolymer microparticle matrix.

25. A formulafion comprising (a) controlled- or sustained- release microparticles
comprising a Class C\orticosteroid and a lactic acid-glycolic acid copolymer matrix,
wherein the Class C corfigosteroid comprises between 15% to 30% of the microparticles
and wherein the lactic acidlycolic acid copolymer has one of more of the following
characteristics: (i) a molecular\yveight in the range of about 40 to 70 kDa; (ii) an inherent
viscosity in the range of 0.35 to (N dL/g; or (iii) a lactide:glycolide molar ratio of 60:40 to
45:53.

26.  The popuiation of claim 23, prepaytion of claim 24 or formulation of claim 25,

wherein the copolymer is biodegradable.

27.  The population of claim 23, preparation of 8aim 24 or formuiation of claim 25,
wherein the lactic acid-glycolic acid copolymer is a pdy(lactic-co-glycolic) acid copolymer
(PLGA).

28.  The population of claim 23, preparation of claim 24 or Rrmulation of claim 25,
wherein the Class C corticosteroid is betamethasone or a commerNaily available chemical

analogue or a pharmaceutically-acceptable salt thereof.

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

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

30.  The population of claim 23, preparation of claim 24 or formulation of claim X5,
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,
herein the lactic acid-glycolic acid copolymer has a molar ratio of lactic acid: glycolic
aciipf 50:50.
32.
wherein the

the PEG moie

T population of claim 23, preparation of claim 24 or formulation of claim 25,
icroparticles further comprise a polyethylene glycol (PEG) moiety, wherein

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

33.  The populatiohof claim 23, preparation of ciaim 24 or formulation of claim 25,
wherein the Class C corti¢osteroid is released for between 14 days and 90 days.
34. A population of micropgrticles comprising a Class D corticosteroid or a
pharmaceutically acceptable salt ereof incorporated in a lactic acid-glycolic acid
copolymer matrix, wherein the Clasq\D corticosteroid comprises between 8% to 20% of the

microparticles.

35. A controlled or sustained release prepNation 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 betwdgn 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%Wf the microparticles and

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 ¢laim 36,
wherein the lactic acid-glycolic acid copolymer is a poly(lactic-co-glycolic) acid copolymer
LGA).

The population of claim 34, preparation of claim 35 or formulation of ¢laim 36,
whereinNe Class D corticosteroid is fluticasone propionate, fluticasone, or a commercially

available chgmical analogue or a pharmaceutically-acceptable salt thereof.

40.  The populgtion of claim 34, preparation of claim 35 or formulation of claim 36,
wherein the micropNticles have a mean diameter of between 10 yum to 100 pin.

41.  The population ot\Jaim 34, preparation of claim 35 or formulation of claim 36,
wherein the lactic acid-glycoNc acid copolymer has a molar ratio of lactic acid: glycolic
acid from the range of about 60%0 0 45:55.

42.  The population of claim 34, pheparation of claim 35 or formulation of claim 36,
wherein the Jactic acid-glycolic acid copglymer has a molar ratio of lactic acid: glycolic
acid of 50:50.
43.  The population of claim 34, preparation 0{claim 35 or formulation of claim 36,
wherein the microparticles further comprise a polyeWylene glycol (PEG) moiety, wherein
the PEG moiety comprises between 25% to 0% weight\gercent of the microparticle.
44,  The population of claim 34, preparation of claim 35 o formulation of claim 36,

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

45.  The population of microparticles of claims 1, 12, 23 or %4, 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 inflammatdgn 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
paNent, wherein the population of microparticles, the controlled or sustained
relead¢ preparation or the formulation releases the corticosteroid for at least 14
days at'g rate that does not adversely suppress the hypothalamic-pituitary-adrenal
axis (HP A\axis).

47.  The popuNtion of microparticles of claims 1, 12, 23 or 34, the controlled
or sustained releaseNpreparation of claims 2, 13, 24 or 35, or the formulation of
claims 3, 14, 25 or 36\for use in slowing, arresting or reversing progressive
structural tissue damage\gssociated with chronic inflammatory disease in a
patient.

48. The population of micropasticles of claims 1, 12, 23 or 34, the controlled
or sustained release preparation of c\gims 2, 13, 24 or 35, or the formulation of
claims 3, 14, 25 or 36, for use in slowIRg, arresting or reversing progressive
structural tissue damage associated with ¥ronic inflammatory disease in a
patient, wherein the population of micropaNjcles, the controlled or sustained
release preparation or the formulation releasef\the corticosteroid for at least 14
days at a rate that does not adversely suppress thg hypothalamic-pituitary-adrenal
axis (HPA axis).

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

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

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
mickpparticles, the controlled or sustained release preparation or the formulation
releashg the corticosteroid for at least 14 days at a rate that does not adversely
suppresN\he hypothalamic-pituitary-adrenal axis (HPA axis).

53.  Use of t\¢ population of microparticles of claims 1, 12, 23 or 34, the
controlled or sust¥ned release preparation of claims 2, 13, 24 or 35, or the
formulation of claim 3, 14, 25 or 36 in the manufacture of 2 medicament for
slowing, arresting or ryersing progressive structural tissue damage associated
with chronic inflammatdyy disease in a patient.

54.  Use of the population oNnicroparticles of claims 1, 12, 23 or 34, the
controlled or sustained release prégaration 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 progresgive structural tissue damage associated
with chronic inflammatory disease in a pytient, wherein the population of
microparticles, the controlled or sustained ¢lease preparation or the formulation
releases the corticosteroid for at least 14 dayM\at 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, whereitNhe medicament is
administrable as one or more injections. g

56.  Theuse of any one of claims 51 to 54, wherein the patieN has
osteoarthritis, acute gouty arthritis, and synovitis. ‘

57. A method of manufacturing the population of microparticles of claim 1,Ne

controlled or sustained release preparation of claim 2 or the formulation of claim S\wherein

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

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

microparticles.
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The method of manufacture of claim 57, wherein the solvent evaporation process

utilizdq a spray drying or fluid bed apparatus to remove the solvent and produce
micropar§cles.

5%, The m&hod of manufacture of claim 5/, wherein the solvent evaporation process
utilizes a spinmingd

So. A method of maWufacturing the population of microparticles of claim 12, the

controlled or sustained relegse preparation of claim 13 or the formulation of claim 14,

wherein the microparticles aré\manufactured using a solid in oil in water emulsion process

wherein the Class A corticosteroN] is dispersed in a lactic acid-glycolic acid copolymer

organic solution and added to an aghgous solvent to produce microparticles.

&7. A method of manufacturing the pdgulation of microparticles of claim 23, the

controlled or sustained release preparation oNglaim 24 or the formulation of claim 35,

wherein the microparticles are manufactured usig 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 pYpduce microparticles.

42 . A method of manufacturing the population of microjarticles 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 vil it\water emulsion process

wherein the Class D corticosteroid is dispersed m a lactic acid-glycoNg 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: (1) a molecular weight in the range of 40 to 70 kDa and (ii) a lactide:glycolide

molar ratio of §0:20 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 10 ym to 100 pm.

4. The formulation of claim I, wherein the PLGA has a lactide:glycolide molar ratio of
75:25.
5. The formulation 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

0f 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
mean diameter of between 10 pm to 100 pm, and wherein the PLGA has the following
characteristics: (1) 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

comprises a total TCA load dose between 10 to 50 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 formulation 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 formulation 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 formulation 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 administrable

as one or more injections.

19. The formulation of any one of claims 14-17, wherein the patient has osteoarthritis,

acute gouty arthritis, or synovitis.
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