




































































































































CLAIMS:

1. A method for improving the dissolution profile of a biologically active material,

comprising the steps of:

dry milling a solid biologically active material and a millable grinding matrix in

a mill comprising a plurality of milling bodies, for a time period sufficient to

produce particles of the biologically active material dispersed in an at least

partially milled grinding matrix,

wherein the particles have an average particle size falling within the range of

1 - 2OO pm determined on a particle number basis,

wherein the average particle size of the biologically active material has been

reduced by less than 70Yo during dry milling and the dissolution of the

biologically active material is improved such that a dissolution concentration

of X is achieved in 10-30 minutes and X is the concentration equal to the

dissolution concentration of the biologically active material prior to dry milling

after 60 minutes,

wherein the particle size of the millable grinding matrix is reduced by the dry

milling,

wherein the solid biologically active compound and the millable grinding

matrix are milled with a facilitating agent,

wherein the millable grinding matrix is selected from the group consisting of:

lactose anhydrous, lactose monohydrate and mannitol,

wherein the time perlod sufficient is a range selected between 5 minutes and

I hours,

wherein the milling bodies are balls having a diameter between 1mm and 20

mm, and

wherein the biologically active material is selected from the group consisting

of: anti-obesity drugs, central nervous system stimulants, carotenoids,

corticosteroids, elastase inhibitors, anti-fungals, oncology therapies, anti-

emetics, analgesics, cardiovascular agents, anti-inflammatory agents, such

as NSAIDS and COX-2 inhibitors, anthelmintics, anti-arrhythmic agents,

antibiotics, penicillins, anticoagulants, antidepressants, antidiabetic agents,

antiepileptics, antihistamines, antihypertensive agents, antimuscarinic agents,

antimycobacterial agents, antineoplastic agents, immunosuppressants,

antithyroid agents, antiviral agents, anxiolytics, sedatives (hypnotics and

neuroleptics), astringents, alpha-adrenergic receptor blocking agents, beta-

adrenoceptor blocking agents, blood products and substitutes, cardiac
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inotropic agents, contrast media, cough suppressants, expectorants,

mucolytics, diagnostic agents, diagnostic imaging agents, diuretics,

dopaminergics, anti-parkinsonian agents, haemostatics, immunological

agents, lipid regulating agents, muscle relaxants, parasympathomimetics,

parathyroid calcitonin and biphosphonates, prostaglandins, radio-

pharmaceuticals, sex hormones, steroids, anti-allergic agents, stimulants and

anoretics, sympathomimetics, thyroid agents, vasodilators, and xanthines.

2. The method of claim 1, wherein the average particle size of the biologically

active material has been reduced by a factor selected from the group

consisting of: less than 5%, less than 10%, less than20o/o, less than 30%,

less than 40%, less than 50%, and less than 60%.

3. The method of any one of the claims 1 or 2, wherein the average particle size

falls within the range selected from the group consisting of: 1-150pm, 1-

100¡.rm, 1-50¡im, 1-20¡.rm, 1-10¡.rm, 1-7.5pm, 1-5¡lm and 1-2pm.

4. A method for improving the dissolution profile of a biologically active material,

comprising the steps of:

dry milling a solid biologically active material and a millable grinding matrix in

a mill comprising a plurality of milling bodies, for a time period sufficient to

produce particles of the biologically active material dispersed in an at least

partially milled grinding matrix,

wherein wherein the particles have a median particle size falling within the

range of 1 - 200 ¡rm determined on a particle volume basis,

wherein the average particle size of the biologically active material has been

reduced by less than 7Oo/o and the dissolution of the biologically active

material is improved such that a dissolution concentration of X is achieved in

10-30 minutes and X is the concentration equal to the dissolution

concentration of the biologically active material prior to dry milling after 60

minutes,

wherein the particle size of the millable grinding matrix is reduced by the dry

milling,

wherein the solid biologically active compound and the millable grinding

matrix are milled with a facilitating agent,
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wherein the millable grinding matrix is selected from the group consisting of:

lactose anhydrous, lactose monohydrate and mannitol,

wherein the time period sufficient is a range selected between 5 minutes and

8 hours,

wherein the milling bodies are balls having a diameterbetween 1mm and 20

mm, and

wherein the biologically active material is selected from the group consisting

of: anti-obesity drugs, central nervous system stimulants, carotenoids,

corticosteroids, elastase inhibitors, anti-fungals, oncology therapies, anti-

emetics, analgesics, cardiovascular agents, anti-inflammatory agents, such

as NSAIDS and COX-2 inhibitors, anthelmintics, anti-arrhythmic agents,

antibiotics, penicillins, anticoagulants, antidepressants, antidiabetic agents,

antiepileptics, antihistamines, antihypertensive agents, antimuscarinic agents,

antimycobacterial agents, antineoplastic agents, immunosuppressants,

antithyroid agents, antiviral agents, anxiolytics, sedatives (hypnotics and

neuroleptics), astringents, alpha-adrenergic receptor blocking agents, beta-

adrenoceptor blocking agents, blood products and substitutes, cardiac

inotropic agents, contrast media, cough suppressants, expectorants,

mucolytics, diagnostic agents, diagnostic imaging agents, diuretics,

dopaminergics, anti-parkinsonian agents, haemostatics, immunological

agents, lipid regulating agents, muscle relaxants, parasympathomimetics,

parathyroid calcitonin and biphosphonates, prostaglandins, radio-

pharmaceuticals, sex hormones, steroids, anti-allergic agents, stimulants and

anoretics, sympathomimetics, thyroid agents, vasodilators, and xanthines.

5. The method of claim 4 wherein the percentage of particles greater than 1 pm

on a particle volume basis is a percentage selected from the group consisting

of: 50%, 600/0,70o/o, 8Oo/o, 9Oo/o, 1j0o/o.

6. The method of claim 4 wherein the percentage of particles greater than 2 pm

on a particle volume basis is a percentage selected from the group consisting

of. 50%, 6QVo, 70o/o, 8}o/o, 90o/o, 100%.

7. The method of any preceding claim, wherein the facilitating agent is a

surfactant.
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8. The method of any preceding claim, wherein the surfactant is sodium lauryl

sulphate.

9. The method of any one of claims 1 to 7, wherein X is reached within 10-20

minutes.

10.The method of any one of claims 1 to 8, wherein the dissolution of the

biologically active material is improved such that a dissolution concentration

of Y is achieved in 10-15 minutes and Y is the concentration equal to the

dissolution concentration of the biologically active material prior to dry milling

after 30 minutes.

11. A method of any one of claims 2 to 9, wherein the median particle size has

been reduced by a factor selected from the group consisting of: less than 5%,

less than 10%, less lhan 20o/o, less than 30%, less than 4Oo/o, less than 50%,

less than 60%, less lhanTOo/o,less than 80%, less than 90 o/o, less than 95%

and less than 99%.

12.The method of any one of claims 2 to 10, wherein the median particle size

falls within the range selected from the group consisting of:11-150pm, 1-

100pm, 1-50pm, 1-20pm, 1-10pm, 1-7.5pm, 1-5pm 1-2pm, 2-1000pm, 2-

500¡rm, 2-300pm, 2-200¡tm, 2-1 50pm, 2-100pm, 2-50pm, 2-20pm, 2-10pm,

2-7.Spm and 2-5pm.

13.The method of any preceding claim, wherein the crystallinity profile of the

biologically active material is selected from the group consisting of: at least

50% of the biologically active material is crystalline, at least 60% of the

biologically active material is crystalline, at least 70o/o of the biologically active

material is crystalline, at least 75% of the biologically active material is

crystalline, at least 85% of the biologically active material is crystalline, at

least 90% of the biologically active material is crystalline, at least 95% of the

biologically active material is crystalline and at least 98% of the biologically

active material is crystalline.

14. ïhe method of any preceding claim, wherein the crystallinity profile of the

biologically active material is substantially equal to the crystallinity profile of
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the biologically active material before the material was subject to the method

of any one of the preceding claims.

15.The method of any preceding claim, wherein the amorphous content of the

biological active material is selected from the group consisting of: less than

50% of the biologically active material is amorphous, less than 40%o of the

biologically active material is amorphous, less than 30% of the biologically

active material is amorphous, less than 25o/o of the biologically active material

is amorphous, less than 1 5o/o of the biologically active material is amorphous,

less than 1oo/o of the biologically active material is amorphous, less than 5%

of the biologically active material is amorphous and less than 2% of the

biologically active material is amorphous.

16. The method of any preceding claim, wherein the biologically active material

has no significant increase in amorphous content before subjecting the

material to the method of any one of the preceding claims.

17.The method of any preceding claim, wherein the milling time period is a range

selected from the group consisting of: between 10 minutes and 2 hours,

between 10 minutes and t hour, between 10 minutes and 45 minutes,

between 10 minutes and 30 minutes, between 5 minutes and 30 minutes,

between 5 minutes and 20 minutes, between 2 minutes and 10 minutes,

between 2 minutes and 5 minutes, between 1 minute and 20 minutes,

between 1 minute and 10 minutes, and between 1 minute and 5 minutes.

18. The method of any preceding claim, wherein the dry milling is undertaken in a

mechanically agitated attritor mill (horizontal or vertical), vibratory mill or

nutating mill, wherein the milling bodies are steel balls having a diameter

selected from the group consisting of: between 2and 15 mm and between 3

and 10 mm.

19.The method of any preceding claim, wherein the total combined amount of

biologically active material and grinding matrix in the mill at any given time is

equal to or greater than a mass selected from the group consisting of: 200

grams, 500 grams, I kg, 2k9,5 kg, 10 kg, 20 kg, 30 kg, 50 k9,75 kg, 100k9,

150 kg, 200 kg.
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20. The method of any preceding claim, wherein the biologically active material is

selected from the group consisting of: indomethacin, diclofenac, naproxen,

meloxicam, metaxalone, cyclosporin A, progesterone, celecoxib, cilostazol,

ciprofloxacin, 2,4-dichlorophenoxyacetic acid, anthraquinone, creatine

monohydrate, glyphosate, halusulfuron, mancozeb, metsulfuron, salbutamol,

sulphur, tribenuran and estradiol or any salt or derivative thereof.

21.The method of any preceding claim, wherein a milling aid or combination of

milling aids is used and wherein the milling aid is selected from the group

consisting of: colloidal silica, a polymer, a stearic acid and derivatives thereof.

22.The method of any one of claims 21, wherein the milling aid has a

concentration selected from the group consisting of: 0.1 -10 o/o wlw,0.1 -5 o/o

Mw, 0.1 -2.5 o/o w/w, of 0.1 - 2o/o w/w, 0.1 -1 o/o, 0.5 -5o/o wlw,0.5 -3% w/w,

0.5 -2o/o w/w, 0.5 - 1.5o/o, 0.5 -1 o/o wlw, of 0.75 - 1.25 o/o wlw, 0.75 -1o/o âîd

1o/o wlw.

23. The method of any preceding claim, wherein the facilitating agent is added

during dry milling at a time selected from the group consisting of: with 100%

of the total milling time remaining, with 1-5 o/o of the total milling time

remaining, with 1-10 % of the total milling time remaining, with 1-20 o/o of the

total milling time remaining, with 1-30 o/o of the total milling time remaining,

with 2-5% of the total milling time remaining, with 2-10o/o of the total milling

time remaining and with 5-20% of the total milling time remaining.

24.The method of any preceding claim, wherein the dissolution profile of a

measurement sample or prototype formulation thereof is improved by a factor

selected from the group consisting of: wherein X is reached in 10 minutes,

wherein X is reached within 10-20 minutes, wherein X is reached within 10-30

mins, wherein X is reached within 10-40 mins, wherein X is reached within

10-50 mins, wherein X is reached within 20-30 mins, wherein X is reached

within 20-40 mins, wherein X is reached within 20-50 mins, wherein X is

reached within 30-40 mins, wherein X is reached within 30-50 mins and

wherein X is reached within 40-50 mins, wherein X is defined as the
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concentration equal to the dissolution concentration achieved by a control

sample or prototype formulation thereof of the biologically active material or

compound after 60 minutes.

25. The method of any preceding claim, wherein the dissolution profile of a

measurement sample or prototype formulation thereof is improved by a factor

selected from the group consisting of: wherein Y is reached in 5 minutes,

wherein Y is reached within 10 minutes, wherein Y is reached within 10-15

mins, wherein Y is reached within 10-20 mins, wherein Y is reached within

10-25 mins, wherein Y is reached within 15-20 mins, wherein Y is reached

within 15-25 mins, wherein Y is reached within 20-25 mins, wherein Y is

defined as the concentration equal to the dissolution concentration achieved

by a control sample (or prototype formulation thereof) of the biologically active

material or compound after 30 minutes.

26. A composition comprising a biologically active material produced by the

method of any one of claims 1 to 25.

27. A composition produced by the method for improving the dissolution profile of

a biologically active material, comprising the steps of:

dry milling a solid biologically active material and a millable grinding matrix in

a mill comprising a plurality of milling bodies, for a time period sufficient to

produce particles of the biologically active material dispersed in an at least

padially milled grinding matrix,

wherein the particles have an average particle size fallíng within the range of

1 - 2OO pm determined on a particle number basis,

wherein the average particle size of the biologically active material has been

reduced by less than 70o/o during dry milling and the dissolution of the

biologically active material is improved such that a dissolution concentration

of X is achieved in 10-30 minutes and X is the concentration equal to the

dissolution concentration of the biologically active material prior to dry milling

after 60 minutes,

wherein the particle size of the millable grinding matrix is reduced by the dry

milling,

wherein the solid biologically active compound and the millable grinding

matrix are milled with a facilitating agent,
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wherein the millable grinding matrix is selected from the group consisting of:

lactose anhydrous, lactose monohydrate and mannitol,

wherein the time period sufficient is a range selected between 5 minutes and

I hours,

wherein the milling bodies are balls having a diameter between 1mm and 20

mm, and

wherein the biologically active material is selected from the group consisting

of: anti-obesity drugs, central nervous system stimulants, carotenoids,

corticosteroids, elastase inhibitors, anti-fungals, oncology therapies, anti-

emetics, analgesics, cardiovascular agents, anti-inflammatory agents, such

as NSAIDs and COX-? inhibitors, anthelmintics, anti-arrhythmic agents,

antibiotics, penicillins, anticoagulants, antidepressants, antidiabetic agents,

antiepileptics, antihistamines, antihypertensive agents, antimuscarinic agents,

antimycobacterial agents, antineoplastic agents, immunosuppressants,

antithyroid agents, antiviral agents, anxiolytics, sedatives (hypnotics and

neuroleptics), astringents, alpha-adrenergic receptor blocking agents, beta-

adrenoceptor blocking agents, blood products and substitutes, cardiac

inotropic agents, contrast media, cough suppressants, expectorants,

mucolytics, diagnostic agents, diagnostic imaging agents, diuretics,

dopaminergics, anti-parkinsonian agents, haemostatics, immunological

agents, lipid regulating agents, muscle relaxants, parasympathomimetics,

parathyroid calcitonin and biphosphonates, prostaglandins, radio-

pharmaceuticals, sex hormones, steroids, anti-allergic agents, stimulants and

anoretics, sympathomimetics, thyroid agents, vasodilators, and xanthines.

28. A composition of claim 27, wherein the average padicle size of the

biologically active material has been reduced by a factor selected from the

group consisting of: less than 5%, less than 10%, less than20o/o, less than

30%, less Ihan 40To,less than 50%, less than 60%, less than 70%, less than

80%, less than 90 7o, less than 95% and less than 99%.

29. A composition of any one of the claims 27 or 28, wherein the average particle

size falls within the range selected from the group consisting oÍ:1-150pm, 1-

100pm, 1-50pm, 1-20pm, 1-10pm, 1-7.5pm, 1-5pm and 1-2pm.
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30. A composition produced by a method for improving the dissolution profile of a

biologically active material, comprising the steps of:r

dry milling a solid biologically active material and a millable grinding matrix in

a mill comprising a plurality of milling bodies, for a time period sufficient to

produce particles of the biologically active material dispersed in an at least

partially milled grinding matrix,

wherein wherein the particles have a median particle size falling within the

range of 1 - 200 pm determined on a particle volume basis,

wherein the average particle size of the biologically active material has þeen

reduced by less than 70o/o during dry milling and the dissolution of the

biologically active material is improved such that a dissolution concentration

of X is achieved in 10-30 minutes and X is the concentration equal to the

dissolution concentration of the biologically active material prior to dry milling

after 60 minutes,

wherein the particle size of the millable grinding matrix is reduced by the dry

milling,

wherein the solid biologically active compound and the millable grinding

matrix are milled with a facilitating agent,

wherein the millable grinding matrix is selected from the group consisting of:

lactose anhydrous, lactose monohydrate and mannitol,

wherein the time period sufficient is a range selected between 5 minutes and

8 hours,

wherein the milling bodies are balls having a diameter between 1mm and 20

mm, and

wherein the biologically active material is selected from the group consisting

of: fungicides, pesticides, herbicides, seed treatments, cosmeceuticals,

cosmetics, complementary medicines, natural products, vitamins, nutrients,

nutraceuticals, pharmaceutical actives, biologics, amino acids, proteins,

peptides, nucleotides, nucleic acids, additives, foods and food ingredients and

analogs, homologs and first order derivatives thereof.

31. A composition of claim 30, wherein the percentage of particles greater than 1

pm on a particle volume basis is a percentage selected from the group

consisting of: 50%, 600/o, 7 Oo/o, 8Oo/o, 90o/o, 95%, and 1 Q!o/o.
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32. A composition of claim 30, wherein the percentage of particles greater than 2

Um on a particle volume basis is a percentage selected from the group

consisti ng of: 50%, 600/o, 7 Oo/o, 80o/o, 90o/o, 95% and 1 00o/o.

33. A composition of any one of claims 30 to 32, wherein the median particle size

has been reduced by a factor selected from the group consisting of: less than

570, less than 10%, less than20o/o,less than 30%, less than4}o/o,less than

50%, less than 60%, less than 70%, less than 80%, less than g0 o/o,less than

95% and less than 99%.

34. A composition of any one of claims 30 to 33, wherein the median particle size

falls within the range selected from the group consisting of: 1-150pm, 1-

100pm, 1-50pm, 1-20pm, 1-10pm, 1-7.ãpm, 1-5¡rm 1-2pm, Z-1000pm,2-

500¡rm, 2-300¡lm, 2-2OOpm, 2-1 50pm, 2-100¡rm, 2-50pm, 2-2}pm, 2-10pm,

2-7.5pm and 2-5pm.

35. A composition of any one of claims 30 to 34, wherein the crystallinity profile of

the biologically active material is selected from the group consisting of: at

least 50% of the biologically active material is crystalline, at least 60% of the

biologically active material is crystalline, at least 70% of the biologically active

material is crystalline, at least 75o/o of the biologically active material is

crystalline, at least 85% of the biologically active material is crystalline, at

least 90% of the biologically active material is crystalline, at least g5% of the

biologically active material is crystalline and at least 98o/o of the biologically

active material is crystalline.

36. The composition of any one of claims 30 to 35, wherein the crystallinity profile

of the biologically active material is substantially equal to the crystallinity

profile of the biologically active material before the material was subject to the

method of any one of the preceding claims 1 to 25.

37. A composition of any one of claims 30 to 36, wherein the amorphous content

of the biologically active material is selected from the group consisting of: less

than 50% of the biologically active material is amorphous, less than 40% of

the biologically active material is amorphous, less than 30% of the biologically

active material is amorphous, less than 25o/o of the biologically active material
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is amorphous, less than 15% of the biologically active material is amorphous,

less than 10o/o of the biologically active material is amorphous, less than 5%

of the biologically active material is amorphous and less than 2o/o of the

biologically active material is amorphous.

38. A composition of any one of claims 30 to 37, wherein the biologically active

material has had no significant increase in amorphous content following

subjecting the material to the method of any one of the preceding claims.

39. The composition of any one of claims 30 to 38, wherein the facilitating agent

is a surfactant.

40. The composition of any one of claims 30 to 39, wherein the surfactant is

sodium lauryl sulphate.

41. A pharmaceutical composition comprising a biologically active material

produced by the method of any one of claims 1 lo 25 together with a
pharmaceutically acceptable carrier.

42. Use of an effective amount of a pharmaceutical composition of claim 41 in

the preparation of a medicament for the treatment of a medical disease,

condition or disorder.

43. Use of a biologically active material produced by the method of any one of

claims 1-25 in the manufacture of a medicament for the treatment of a human

in need of such treatment.

44. A method for manufacturing a pharmaceutical composition of claim 41

comprising the step of combining a therapeutically effective amount of a

biologically active material prepared by a method according to any one of the

claims 1 to 25 together with a pharmaceutically acceptable carrier to produce

a pharmaceutically acceptable dosage form.

45. A method for manufacturing a veterinary product comprising the step of

combining a therapeutically effective amount of the biologically active material

prepared by a method of any one of the claims of 1 to 25 together with an

acceptable excipient to produce a dosage form acceptable for veterinary use.
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46. A method for manufacturing an agricultural product comprising the step of

combining an effective amount of the biologically active material prepared by

a method of any one of the claims of 1 to 25 together with an acceptable

excipient.
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