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CLAIMS:

1. A method for producing a composition, 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
rinding material,

rein the biologically active material is meloxicam.

2. The method of claim 1, wherein the average particle size, determined on a particle
number Dasis, is equal to or less than a size selected from the group consisting of:
2000 nm, 1900 nm, 1800nm, 1700nm, 1600nm, 1500nm, 1400nm, 1300nm, 1200 nm,
1100nm, 1000ym, 900nm, 800nm, 700nm, 600nm, 500nm, 400 nm, 300nm, 200nm
and 100 nm.

3. The method of clai
on a particle volume\pasis, equal or less than a size selected from the group

000nm, 10000 nm, 7500nm, 5000nm, 2000 nm, 1900 nm,

1800nm, 1700nm, 1600nm,\{500nm, 1400nm, 1300nm, 1200 nm, 1100nm, 1000nm,
900nm, 800nm, 700nm, 600nm\, 500nm, 400 nm, 300nm, 200nm and 100 nm.

4. The method of claim 3, wherein the\percentage of particles, on a particle volume basis,

: 50 %, 60%, 70%, 80%, 90%, 95% and 100 %

1, wherein the particles have a median particle size, determined

consisting of: 20000nm,

is selected from the group consisting
less than:

a. 2000nm (% < 2000 nm); or

b. 1000nm (% < 1000 nm);
or is selected from the group 0%, 10%, 20%, 3
95% and 100 % less than:

c. 500nm (% < 500 nm);

d. 300nm (% < 300 nm); or

e. 200nm (% < 200 nm).

5. The method of claim 3, wherein the Dx of the particle size Yjstribution, as measured

0, 40%, 50 %, 60%, 70%, 80%, 90%,

on a particle volume basis, is selected from the group consisting of less than or equal
to 10,000nm, 5000nm, 3000nm, 2000nm, 1900 nm, 1800nm,\\1700nm, 1600nm,
1500nm, 1400nm, 1300nm, 1200 nm, 1100nm, 1000nm, 900nm,\800nm, 700nm,
600nm, 500nm, 400 nm, 300nm, 200nm, and 100 nm; wherein x is dfeater than or
equal to 90.

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

minutes and 90 minutes, between 10 minutes and 1 hour, between 10 minutes and\45

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

between 5 minutes and 20 minutes, between 2 minutes and 10 minutes, between 2
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minutes and 5 minutes, between 1 minutes and 20 minutes, between 1 minute and 10
minutes, and between 1 minute and 5 minutes.
. 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 medium is steel balls having a diameter selected from the group
nsisting of: between 1 and 20 mm, between 2 and 15 mm and between 3 and 10

8. The mygthod 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

10 than a masy selected from the group consisting of: 200 grams, 500 grams, 1 kg, 2kg,
5 kg, 10 kg, 20\kg, 30 kg, 50 kg, 75 kg, 100kg, 150 kg, 200 kg.

preceding claim, wherein the grinding matrix is a single material or

is a mixture of two 0 more materials in any proportion wherein the single material or a

mixture of two or morg materials is selected from the group consisting of: mannitol,

15 sorbitol, Isomalt, xylitol, Waltitol, lactitol, erythritol, arabitol, ribitol, glucose, fructose,

mannose, galactose, anhy§rous lactose, lactose monohydrate, sucrose, maltose,

trehalose, maltodextrins, dexthp, Inulin, dextrates, polydextrose, starch, wheat flour,

corn flour, rice flour, rice starchy tapioca flour, tapioca starch, potato flour, potato

starch, other flours and starches, mijk powder, skim milk powders, other milk solids

20 and dreviatives, soy flour, soy meal ox other soy products, cellulose, microcystalline

cellulose, microcystalline cellulose bas

partially) starch, HPMC, CMC, HPC, citric

fumaric acid , ascorbic acid, succinic acid, skdium citrate, sodium tartrate, sodium

co blended materials, pregelatinized (or
id, tartaric acid, malic acid, maleic acid
malate, sodium ascorbate, potassium citrate, potassium tartrate, potassium malate,
25 potassium ascorbate, sodium carbonate, potagsium carbonate, magnesium

carbonate, sodium bicarbonate, potassium bicarbohate and calcium carbonate.
dibasic calcium phosphate, tribasic calcium phosphatg, sodium sulfate, sodium
chloride, sodium metabisulphite, sodium thiosulfate, ammogium chloride, Glauber’s
salt, ammonium carbonate, sodium bisulfate, magnesium ‘gulfate, potash alum,
30 potassium chloride, sodium hydrogen sulfate, sodium hyYroxide, crystalline
hydroxides, hydrogen carbonates, ammonium chloride, methylamike hydrochloride,
ammonium bromide, silica, thermal silica, alumina, titanium dioxide, tak;, chalk, mica,
kaolin, bentonite, hectorite, magnesium ftrisilicate, clay based materials oK aluminium
silicates, sodium lauryl sulfate, sodium stearyl sulfate, sodium cetyl sulfate, sodium
35 cetostearyl sulfate, sodium docusate, sodium deoxycholate, N-lauroyisargosine

sodium salt, glyceryl monostearate , glycerol distearate glyceryl palmitostearqQte,

glyceryl behenate, glyceryl caprylate, glyceryl oleate, benzalkonium chloride, CTA

CTAC, Cetrimide, cetylpyridinium chloride, cetylpyridinium bromide, benzethonium
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10.

11.

chloride, PEG 40 stearate, PEG 100 stearate, poloxamer 188, , poloxamer 338,

poloxamer 407 polyoxyl 2 stearyl ether, polyoxyl.100 stearyi ether, polyoxyl 20 stearyl

ether, polyoxyl 10 stearyl ether, polyoxyl 20 cetyl ether, polysorbate 20, polysorbate

40, polysorbate 60, polysorbate 61, polysorbate 65, polysorbate 80, polyoxyl 35 castor

oil, polyoxyl 40 castor oil, polyoxyl 60 castor oil, polyoxyl 100 castor oil, polyoxyl 200
stor oil, polyoxyl 40 hydrogenated castor oil, polyoxyl 60 hydrogenated castor oil,

xyl 100 hydrogenated castor oil, polyoxyl 200 hydrogenated castor oil,
ryl alcohol, macrogel 15 hydroxystearate, sorbitan monopalmitate, sorbitan

monosteagate, sorbitan trioleate, Sucrose Palmitate, Sucrose Stearate, Sucrose

Distearate,

ucrose laurate, Glycocholic acid, sodium Glycholate, Cholic Acid,

Soidum Cholate, Sodium Deoxycholate, Deoxycholic acid, Sodium taurocholate,

taurocholic acid\ Sodium taurodeoxycholate, taurodeoxycholic acid, soy lecithin,

phosphatidylcholine)
phosphatidylinositol,
naphthalene sulfonate

phosphatidylethanolamine, phosphatidylserine,
G4000, PEG6000, PEG8000, PEG10000, PEG20000, alkyl
ndensate/Lignosulfonate blend,Calcium Dodecylbenzene

Sulfonate, Sodium Dodec\Wbenzene Sulfonate,Diisopropyl naphthaenesulphonate,

erythritol distearate, Naphthal

e Sulfonate Formaldehyde Condensate, nonylphenol

ethoxylate  (poe-30),  TristylyIphenol Ethoxylate, Polyoxyethylene  (15)

tallowalkylamines, sodium alkyl n2phthalene sulfonate, sodium alkyl naphthalene

sulfonate condensate, sodium alkylbengzene sulfonate, sodium isopropyl naphthalene

sulfonate, Sodium Methyl Naphthalene\ Formaldehyde Suifonate, sodium n-butyl

naphthalene sulfonate, tridecyl alcohol
isodecanol phosphate ester, Triethanolamine
Ethoxylate Sulfate, Bis(2-hydroxyethyl)tallowalky!
The method of claim 9, wherein the concentration
component in a mixture of two or more materials is sel
of: 5-99 % w/w, 10 - 95 % w/w, 15 - 85 % w/w, of 20 — 8

ethoxylate (poe-18), Triethanolamine
istyrylphosphate ester, Tristyrylphenol
ines. _

the single material or the major
ted from the group consisting
% wiw, 25 - 75 % wiw, 30 -

60% w/w, 40 -50% w/w and the concentration of the second\Qr subsequent material is

selected from the group consisting of: 5 - 50 % w/w, 5 - 40 %
— 20% wiw, 10 - 40 % wiw, 10 -30% w/w, 10 -20% wiw, 20 - 4

w, 5 - 30 % wiw, of 5
e wiw, or 20 - 30%

w/w or if the second or subsequent material is a surfactant or watex soluble polymer

the concentration is selected from 0.1 -10 % w/w, 0.1 -5 % wiw, 0.1 -2.3.% w/w, of 0.1
- 2% wiw, 0.1 -1 %, 0.5 -5% wiw, 0.5 -3% wiw, 0.5 -2% wiw, 0.5 - 1.5%, 0.5 -1 %

wiw, of 0.75 — 1.25 % w/w, 0.75 -1% and 1% w/w.
The method of any preceding claim, wherein the grinding matrix is selected fri
group consisting of:

a.

the

lactose monohydrate or lactose monohydrate combined with at least on
material selected from the group consisting of: xylitol; lactose anhydrous;
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microcrystalline cellulose; sucrose; glucose; sodium chloride; talc; kaolin;
calcium carbonate; malic acid; trisodium citrate dihydrate; D,L-Malic acid;
sodium pentane sulfate; sodium octadecyl sulfate; Brij700; Brij76; sodium n-
lauroyl sacrosine; lecithin; docusate sodium; polyoxyl-40-stearate; Aerosil R972
fumed silica; sodium lauryl sulfate or other alkyl sulfate surfactants with a chain
length between C5 to C18; polyvinyl pyrrolidone;; sodium lauryl sulfate and
polyethylene glycol 40 stearate, sodium laury! sulfate and polyethylene glycol
0 stearate, sodium lauryl sulfate and PEG 3000, sodium lauryl sulphate and
PE®& 6000, sodium lauryl sulphate and PEG 8000, sodium lauryl sulphate and
PEG Y0000, sodium lauryl sulfate and Brij700, sodium lauryl sulfate and
Poloxamer 407, sodium lauryl sulfate and Poloxamer 338, sodium lauryl sulfate
and Poloxaqer 188; Poloxamer 407, Poloxamer 338, Poloxamer 188, alkyl
naphthalene sulfonate condensate/Lignosulfonate blend; Calcium
Dodecylbenzene\ Sulfonate (Branched); Diisopropyl naphthalenesulphonate;
erythritol distearate
Naphthalene Sulfona
POE-30; Phosphate

Polyoxyethylene (15) tallowalkylamines; sodium alkyl naphthalene sulfonate;

linear and branched dodecylbenzene sulfonic acids;
Formaldehyde Condensate; nonylphenol ethoxylate,
sters, Tristyrylphenol Ethoxylate, Free Acid;

sodium alkyl naphthalene sulfogate condensate; sodium alkylbenzene sulfonate;
sodium isopropyl naphthalene\ sulfonate; Sodium Methyl Naphthalene;
Formaldehyde Sulfonate; sodium syjt of n-butyl naphthalene sulfonate; tridecyl
alcohol ethoxylate, POE-18; Triethagolamine isodecanol phosphate ester,;
Triethanolamine tristyrylphosphate estex; Tristyrylphenol Ethoxylate Sulfate;

Bis(2-hydroxyethyl)tallowalkylamines.
b. lactose anhydrous or lactose anhydrous combined with at least one material
selected from the group consisting of: [actose monohydrate; xylitol;
microcrystalline cellulose; sucrose; glucose; sodium chloride; talc; kaolin;
calcium carbonate; malic acid; trisodium citrate diydrate; D,L-Malic acid;
sodium pentane sulfate; sodium octadecyl sulfate; BrijR00; Brij76; sodium n-
rate; Aerosil R972

fumed silica; sodium lauryl sulfate or other alkyl sulfate surfackants with a chain

lauroyl sacrosine; lecithin; docusate sodium; polyoxyl-40-st

Poloxamer 407, sodium lauryl sulfate and Poloxamer 338, sodium lauryl sulfa
and Poloxamer 188; Poloxamer 407, Poloxamer 338, Poloxamer 188, alkyl
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naphthalene sulfonate condensate/Lignosulfonate blend; Calcium
Dodecylbenzene Sulfonate (Branched); Diisopropyl naphthalenesulphonate;
erythritol distearate; linear and branched dodecylbenzene sulfonic acids;
Naphthalene Sulfonate Formaldehyde Condensate; nonylphenol ethoxylate,
POE-30; Phosphate Esters, Tristyrylphenol Ethoxylate, Free Acid;
Polyoxyethylene (15) tallowalkylamines; sodium alkyl naphthalene sulfonate;
sodium alkyl naphthalene sulfonate condensate; sodium alkylbenzene sulfonate;
dium isopropyl naphthalene sulfonate; Sodium Methyl Naphthalene;
Fornaldehyde Sulfonate; sodium salt of n-butyl naphthalene sulfonate; tridecyl
ethoxylate, POE-18; Triethanolamine isodecanol phosphate ester;

Triethandlamine tristyrylphosphate ester; Tristyrylphenol Ethoxylate Sulfate;

Bis(2-hydroxyethyl)tallowalkylamines.
c. mannitol or nnitol combined with at least one material selected from the
group consisting of: lactose monohydrate; xylitol; lactose anhydrous;
microcrystalline ceNulose; sucrose; glucose; sodium chloride; talc; kaolin;
calcium carbonate; lic acid; trisodium citrate dihydrate; D,L-Malic acid;
sodium pentane sulfate;\sodium octadecyl sulfate; Brij700; Brij76; sodium n-
lauroyl sacrosine; lecithin; docusate sodium; polyoxyl-40-stearate; Aerosil R972
fumed silica; sodium lauryl suate or other alkyl sulfate surfactants with a chain
length between C5 to C18; po

polyethylene glycol 40 stearate, s

inyl pyrrolidone;; sodium lauryl sulfate and
ium lauryl sulfate and polyethylene glycol
PEG 3000, sodium lauryl sulphate and
G 8000, sodium lauryl sulphate and

100 stearate, sodium lauryl sulfate a
PEG 6000, sodium lauryl sulphate and
PEG 10000, sodium lauryl sulfate and
Poloxamer 407, sodium lauryl sulfate and Pol

rij700, sodium lauryl sulfate and
amer 338, sodium lauryl sulfate
and Poloxamer 188; Poloxamer 407, Poloxamyr 338, Poloxamer 188, alkyl
naphthalene sulfonate condensate/Lignosulfdpate blend; Calcium
Dodecylbenzene Sulfonate (Branched); Diisopropyl\ naphthalenesulphonate;

erythritol distearate; linear and branched dodecylbeNzene sulfonic acids;

POE-30; Phosphate Esters, Tristyrylphenol Ethoxyla Acid;

sodium isopropyl naphthalene sulfonate; Sodium Methyl thalene;

alcohol ethoxylate, POE-18; Triethanolamine isodecanol phosphate eNter,
Triethanolamine tristyrylphosphate ester; Tristyrylphenol Ethoxylate Sulfatl
Bis(2-hydroxyethyl)tallowalkylamines.
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d. Sucrose or sucrose combined with at least one material selected from the group
consisting of: lactose monohydrate; lactose anhydrous; mannitol;
microcrystalline cellulose; glucose; sodium chloride; talc; kaolin; calcium
carbonate; malic acid; tartaric acid; trisodium citrate dihydrate; D,L-Malic acid;
sodium pentane sulfate; sodium octadecyl sulfate; Brij700; Brij76; sodium n-
lauroyl sacrosine; lecithin; docusate sodium; polyoxyl-40-stearate; Aerosil R972
fumed silica; sodium lauryl sulfate or other alkyl sulfate surfactants with a chain
gth between C5 to C18; polyvinyl pyrrolidone;; sodium lauryl sulfate and

10 100 stxarate, sodium lauryl sulfate and PEG 3000, sodium lauryl sulphate and

Poloxamer 40X sodium lauryl sulfate and Poloxamer 338, sodium lauryl sulfate
and Poloxamer 188; Poloxamer 407, Poloxamer 338, Poloxamer 188, alkyl
15 naphthalene sulfiQnate condensate/Lignosulfonate blend; Calcium
Dodecylbenzene Sulfdpate (Branched); Diisopropyl naphthalenesulphonate;
erythritol distearate; lindar and branched dodecylbenzene sulfonic acids;
Naphthalene Sulfonate FoNnaldehyde Condensate; nonylphenol ethoxylate,
POE-30; Phosphate Ester

20 _ Polyoxyethylene (15) tallowalkyl

Tristyrylphenol Ethoxylate, Free Acid;
ines; sodium alkyl naphthalene sulfonate;
sodium alkyl naphthalene sulfonate dpndensate; sodium alkylbenzene sulfonate;
sodium isopropyl naphthalene sulfQnate; Sodium Methyl Naphthalene;
Formaldehyde Sulfonate; sodium salt of R-butyl naphthalene sulfonate; tridecyl

alcohol ethoxylate, POE-18; Triethanolamine isodecanol phosphate ester;

25 Triethanolamine tristyrylphosphate ester; Tridtyrylphenol Ethoxylate Sulfate;
Bis(2-hydroxyethyi)tallowalkylamines.

e. Glucose or glucose combined with at least one matexjal selected from the group

consisting of: lactose monohydrate; lactose \ anhydrous; mannitol;
microcrystalline cellulose; sucrose; sodium chloride; Nalc; kaolin; calcium

30 carbonate; malic acid; tartaric acid; trisodium citrate dihydrate; D,L-Malic acid;

35 polyethylene glycol 40 stearate, sodium lauryl sulfate and polyethylene
100 stearate, sodium lauryl sulfate and PEG 3000, sodium lauryl sulphate
PEG 6000, sodium lauryl sulphate and PEG 8000, sodium lauryl sulphate an
PEG 10000, sodium lauryl sulfate and Brij700, sodium lauryl sulfate and
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Poloxamer 407, sodium lauryl sulfate and Poloxamer 338, sodium lauryl sulfate
and Poloxamer 188; Poloxamer 407, Poloxamer 338, Poloxamer 188, alkyl
naphthalene sulfonate condensate/Lignosulfonate blend; Calcium
Dodecylbenzene Sulfonate (Branched); Diisopropyl naphthalenesulphonate;
erythritol distearate; linear and branched dodecylbenzene sulfonic acids;
Naphthalene Sulfonate Formaldehyde Condensate; nonylphenol ethoxylate,
POE-30; Phosphate Esters, Tristyrylphenol Ethoxylate, Free Acid;
lyoxyethylene (15) tallowalkylamines; sodium alkyl naphthalene sulfonate;
Wm alkyl naphthalene sulfonate condensate; sodium alkylbenzene sulfonate;

10 sodiu isopropyl naphthalene sulfonate; Sodium Methyl Naphthalene;

Bis(2-hydroxyeth¥{)tallowalkylamines.
15 f. Sodium chloride or Spdium chloride combined with at least one material selected
from the group consistiqg of: lactose monohydrate; lactose anhydrous; mannitol;
microcrystalline cellulosey sucrose; glucose; talc; kaolin; calcium carbonate;
malic acid; tartaric acid; tNsodium citrate dihydrate; D,L-Malic acid; sodium
pentane sulfate; sodium octadecyl sulfate; Brij700; Brij76; sodium n-lauroyl
20 sacrosine; lecithin; docusate sodiym; polyoxyl-40-stearate; Aerosil R972 fumed
silica; sodium lauryl sulfate or othenalkyl sulfate surfactants with a chain length
between C5 to C18; polyvinyl pyrolidone;; sodium lauryl sulfate and
polyethylene glycol 40 stearate, sodium\auryl sulfate and polyethylene glycol
100 stearate, sodium lauryl sulfate and PE¥ 3000, sodium lauryl sulphate and
25 PEG 6000, sodium lauryl sulphate and PEG
PEG 10000, sodium lauryl sulfate and Brij7

Poloxamer 407, sodium lauryl sulfate and Poloxamey 338, sodium lauryl sulfate

00, sodium lauryl sulphate and
, sodium lauryl sulfate and
and Poloxamer 188; Poloxamer 407, Poloxamer 33§, Poloxamer 188, alkyl
naphthalene sulfonate condensate/Lignosulfonate blend; Calcium
30 Dodecylbenzene Sulfonate (Branched); Diisopropyl napRthalenesulphonate;
| erythritol distearate; linear and branched dodecylbenzene\ sulfonic acids;
Naphthalene Sulfonate Formaldehyde Condensate; nonylphengl ethoxylate,

POE-30; . Phosphate Esters, Tristyrylphenol Ethoxylate,

Polyoxyethylene (15) tallowalkylamines; sodium alkyl naphthalene

35 sodium alkyl naphthalene sulfonate condensate; sodium alkylbenzene sulfQnate;
sodium isopropyl naphthalene sulfonate; Sodium Methyl

Formaldehyde Sulfonate; sodium salt of n-butyl naphthalene sulfonate; tridec

alcohol ethoxylate, POE-18; Triethanolamine isodecanol phosphate ester,
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Triethanolamine tristyrylphosphate ester; Tristyrylphenol Ethoxylate Sulfate;
Bis(2—hydroxyethyl)tallowalkylamines.

g. xylitol or xylitol combined with at least one material selected from the group

consisting  of: lactose monohydrate; lactose anhydrous; mannitol;

microcrystalline cellulose; sucrose; glucose; sodium chloride; talc; kaolin;
calcium carbonate; malic acid; tartaric acid; trisodium citrate dihydrate; D,L-Malic
acid; sodium pentane sulfate; sodium octadecyl sulfate; Brij700; Brij76; sodium

lauroyl sacrosine; lecithin; docusate sodium; polyoxyl-40-stearate; Aerosil

10 i ngth between C5 to C18; polyvinyl pyrrolidone;; sodium lauryl sulfate

and PEG 10000

15 Poloxamer 407, sodium lauryl sulfate and Poloxamer 338, sodium lauryl sulfate

sodium lauryl sulfate and Brij700, sodium lauryl sulfate and
and Poloxamer 188; Yoloxamer 407, Poloxamer 338, Poloxamer 188, alkyl
naphthalene sulfonat condensate/Lignosulfonate blend; Calcium
Dodecylbenzene Sulfonate\ (Branched); Diisopropyl naphthalenesulphonate;
erythritol distearate; linear d branched dodecylbenzene sulfonic acids;
20 Naphthalene Sulfonate Formal

POE-30; Phosphate Esters,

Polyoxyethylene (15) tallowalkylamin

hyde Condensate; nonylphenol ethoxylate,
ristyrylphenol  Ethoxylate, Free Acid;
; sodium alkyl naphthalene sulfonate;
sodium alkyl naphthalene sulfonate condepsate; sodium alkylbenzene sulfonate;
sodium isopropyl naphthalene sulfonatsy; Sodium Methyl Naphthalene;
25 Formaldehyde Sulfonate; sodium salt of n-butyl naphthalene sulfonate; tridecyl
alcohol ethoxylate, POE-18; Triethanolamine \sodecanol phosphate ester;

Triethanolamine tristyrylphosphate ester; TristyrylRhenol Ethoxylate Sulfate;
Bis(2-hydroxyethyl)tallowalkylamines.

h. Tartaric acid or tartaric acid combined with at least one Ypaterial selected from

30 the group consisting of: lactose monohydrate; lactose aNhydrous; mannitol;
microcrystalline cellulose; sucrose; glucose; sodium chloride; talc; kaolin;

calcium carbonate; malic acid; trisodium citrate dihydrate; -Malic acid;

sodium pentane sulfate; sodium octadecyl sulfate; Brij700; Brij76)\ sodium n-
lauroyl sacrosine; lecithin; docusate sodium; polyoxyl-40-stearate; Aer

35 fumed silica; sodium lauryl sulfate or other alkyl sulfate surfactants with
length between C5 to C18; polyvinyl pyrrolidone;; sodium lauryl sulfate {nd

polyethylene glycol 40 stearate, sodium lauryl sulfate and polyethylene glyc

100 stearate, sodium lauryl sulfate and PEG 3000, sodium lauryl sulphate and
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PEG 6000, sodium lauryl sulphate and PEG 8000, sodium lauryl sulphate and
PEG 10000, sodium lauryl sulfate and Brij700, sodium lauryl sulfate and
Poloxamer 407, sodium lauryl sulfate and Poloxamer 338, sodium lauryl sulfate
and Poloxamer 188; Poloxamer 407, Poloxamer 338, Poloxamer 188, alkyl
naphthalene sulfonate condensate/Lignosulfonate blend; Calcium
Dodecylbenzene Sulfonate (Branched); Diisopropyl naphthalenesulphonate;
erythritol distearate; linear and branched dodecylbenzene sulfonic acids;
phthalene Sulfonate Formaldehyde Condensate; nonylphenol ethoxylate,

Phosphate Esters, Tristyrylphenol Ethoxylate, Free Acid;

i. microcrystalline cellulose \Qr microcrystalline cellulose combined with at least one

material selected from the\group consisting of: lactose monohydrate; xylitol;
lactose anhydrous; mannitol; gucrose; glucose; sodium chloride; talc; kaolin;
calcium carbonate; malic acid; tartaric acid; trisodium citrate dihydrate; D,L-Malic
acid; sodium pentane sulfate; sodiugy octadecyl sulfate; Brij700; Brij76; sodium
n-lauroyl sacrosine; lecithin; docusatg sodium; polyoxyl-40-stearate; Aerosil
R972 fumed silica; sodium fauryl sulfate & other alkyl sulfate surfactants with a
chain length between C5 to C18; polyvinyNpyrrolidone;; sodium lauryl sulfate
and polyethylene glycol 40 stearate, sodium\|auryl sulfate and polyethylene
glycol 100 stearate, sodium lauryl sulfate and PE& 3000, sodium lauryl sulphate
and PEG 6000, sodium lauryl sulphate and PEG 8800, sodium lauryl sulphate
and PEG 10000, sodium lauryl sulfate and Brij700,

Poloxamer 407, sodium lauryl sulfate and Poloxamer 338, sodium lauryl sulfate

dium lauryl sulfate and

and Poloxamer 188; Poloxamer 407, Poloxamer 338, Poloxamer 188, alkyl

naphthalene sulfonate condensate/Lignosulfonate

Naphthalene Sulfonate Formaldehyde Condensate; nonylphenol etQoxylate,
Acid;
Polyoxyethylene (15) tallowalkylamines; sodium alkyl naphthalene sulfongte;

POE-30; Phosphate Esters, Tristyrylphenol Ethoxylate, Free

sodium alkyl naphthalene sulfonate condensate; sodium alkylbenzene sulfonatey
sodium isopropyl naphthalene sulfonate; Sodium Methyl Naphthalene;
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Formaldehyde Sulfonate; sodium salt of n-butyl naphthalene sulfonate; tridecyl
alcohol ethoxylate, POE-18; Triethanolamine isodecanol phosphate ester;
Triethanolamine tristyrylphosphate ester; Tristyrylphenol Ethoxylate Sulfate;
Bis(2-hydroxyethyl)tallowalkylamines.
Kaolin combined with at least one material selected from the group consisting of:
lactose monohydrate; xylitol; lactose anhydrous; mannitol; microcrystalline
cellulose; sucrose; glucose; sodium chloride; talc; kaolin; calcium carbonate;
lic acid; tartaric acid; trisodium citrate dihydrate; D,L-Malic acid; sodium
pentane sulfate; sodium octadecyl sulfate; Brij700; Brij76; sodium n-lauroyl
sacros\ue; lecithin; docusate sodium; polyoxyl-40-stearate; Aerosil R972 fumed
silica; sodjum lauryl sulfate or other alkyl sulfate surfactants with a chain length
between to C18; polyvinyl pyrrolidone;; sodium lauryl sulfate and
polyethylene glycol 40 stearate, sodium lauryl sulfate and polyethylene glycol
100 stearate, sodium lauryl sulfate and PEG 3000, sodium lauryl sulphate and
PEG 6000, sodiumNauryl sulphate and PEG 8000, sodium lauryl sulphate and
PEG 10000, sodium Nauryl sulfate and Brij700, sodium lauryl sulfate and
Poloxamer 407, sodium lsuryl sulfate and Poloxamer 338, sodium lauryl sulfate
and Poloxamer 188; PoloXamer 407, Poloxamer 338, Poloxamer 188, alkyl
naphthalene sulfonate ndensate/Lignosulfonate blend; Calcium
Dodecylbenzene Sulfonate (Brapched); Diisopropyl naphthalenesulphonate;
erythritol distearate; linear and banched dodecylbenzene sulfonic acids;
Naphthalene Sulfonate Formaldehyd® Condensate; nonylphenol ethoxylate,
POE-30; Phosphate Esters, Tristylylphenol Ethoxylate, Free Acid;
Polyoxyethylene (15) tallowalkylamines; sddium alkyl naphthalene sulfonate;
sodium alkyl naphthalene sulfonate condensate; sodium alkylbenzene sulfonate;
sodium isopropyl naphthalene sulfonate; Sydium Methyl Naphthalene;
Formaldehyde Sulfonate; sodium salt of n-butyl naphthalene sulfonate; tridecyl
alcohol ethoxylate, POE-18; Triethanolamine isodeganol phosphate ester;
Triethanolamine tristyrylphosphate ester; Tristyrylphend| Ethoxylate Sulfate;
Bis(2-hydroxyethyl)tallowalkylamines.
Talc combined with at least one material selected from the group consisting of:
lactose monohydrate; xylitol; lactose anhydrous; mannitol;

sodium lauryl sulfate or other alkyl sulfate surfactants with a chain leng
between C5 to C18; polyvinyl pyrrolidone;; sodium lauryl sulfate and
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12.

13.

14.

polyethylene glycol 40 stearate, sodium lauryl sulfate and polyethylene glycol
100 stearate, sodium lauryl sulfate and PEG 3000, sodium lauryl sulphate and
PEG 6000, sodium lauryl sulphate and PEG 8000, sodium lauryl sulphate and
PEG 10000, sodium lauryl sulfate and Brij700, sodium lauryl sulfate and
Poloxamer 407, sodium lauryl sulfate and Poloxamer 338, sodium lauryl sulfate
and Poloxamer 188; Poloxamer 407, Poloxamer 338, Poloxamer 188, alkyl
naphthalene sulfonate condensate/Lignosulfonate blend; Calcium
decylbenzene Sulfonate (Branched); Diisopropyl naphthalenesulphonate;
ritol distearate; linear and branched dodecylbenzene sulfonic acids;

POE-30;\ Phosphate Esters, Tristyrylphenol Ethoxylate, Free Acid;
Polyoxyethylene (15) tallowalkylamines; sodium alkyl naphthalene sulfonate;
sodium alkyl ngphthalene sulfonate condensate; sodium alkylbenzene sulfonate;
sodium isopropy naphthalene sulfonate; Sodium Methyl Naphthalene;
Formaldehyde Sulfogate; sodium salt of n-butyl naphthalene sulfonate; tridecyl
alcohol ethoxylate, E-18; Triethanolamine isodecanol phosphate ester;
Triethanolamine tristyrylphosphate ester; Tristyrylphenol Ethoxylate Sulfate;
Bis(2-hydroxyethyl)tallowalkylamines.
The method of any preceding claim, wherein a milling aid or combination of milling
aids is used where the milling aid is selegted from the group consisting of: colloidal
silica, a solid or semi solid surfactant, a liquid surfactant, a surfactant that can be
manufactured into a solid or semisolid, a polymer, a stearic acid and derivatives
thereof.
The method of claim 12, wherein the surfactant is s&lected from the group consisting
of: polyoxyethylene alkyl ethers, polyoxyethylene stearates, poloxamers, sarcosine
based surfactants, polysorbates, alkyl sulfates and \other sulfate surfactants,
ethoxylated castor oil, polyvinylpyrrolidones, deoxycholqte based surfactants,
trimethyl ammonium based surfactants, lecithin and other phospholipids and bile salts
The method of claims 12 or 13, wherein the surfactant is selected from the group
consisting of: sodium lauryl sulfate, sodium docusate, sodium dgoxycholate, N-
lauroylsarcosine sodium salt, benzalkonium chloride, cetylpyridilium chloride,
cetylpyridinium bromide, benzethonium chloride, PEG 40 stearate, PEG 180 stearate,
poloxamer 188, Brji 72, Brji 700, Brji 78, Brji 76, Cremophor EL, Cremophog RH-40,
Dehscofix920, Kollidon 25, Kraftsperse 1251, Lecithin, Poloxamer\ 407,
polyethyleneglyco! 3000, polyethyleneglycol, 8000, polyvinylpyrrolidone, sodi

dodecylbenzenesulphonic acid, sodium octadecyl sulphate, sodium pentan
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16

17.

18.

19.

20.

21.

22.

sulphonate, soluplus HS15, Teric305, Tersperse 2700, Terwet 1221, Terwet 3785,
Tween 80 and polysorbate 61..

. The method of any one of claims 12 to 14, wherein the milling aid has a concentration

selected from the group consisting of: 0.1 -10 % w/w, 0.1 -5 % w/w, 0.1 -2.5 % wi/w, of
0.1 - 2% w/w, 0.1 -1 %, 0.5 -5% w/w, 0.5 -3% w/w, 0.5 -2% wiw, 0.5 - 1.5%, 0.5 -1 %
w, of 0.75 - 1.25 % wiw, 0.75 -1% and 1% w/w.

. The\ method of any preceding claim, wherein a facilitating agent is used or

tion of facilitating agents is used where the facilitating agent is selected from
consisting of. surfactants, polymers, binding agents, filling agents,
lubricating wgents, sweeteners, flavouring agents, preservatives, buffers, wetting
agents, disintggrants, effervescent agents, agents that may form part of a
medicament, incltyding a solid dosage form.
The method of claimg¢ 16, 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 % oK the total milling time remaining, with 1-10 % of the total
milling time remaining, with-20 % of the total milling time remaining, with 1-30 % of
the total milling time remaining\ with 2-5% of the total milling time remaining, with 2-
10% of the total milling time remajning, with 5-20% of the total milling time remaining
and with 5-20% of the total milling tirRe remaining.

The method of any one of claims 16 to\ 7, wherein a facilitating agent is selected from
the group consisting of: crosslinked PV® (crospovidone), cross linked carmellose
(croscarmellose), sodium starch glycolate, Rovidone (PVP), Povidone K12, Povidone
K17, Povidone K25, Povidone K29/32 and Povijone K30

A composition comprising meloxicam, produced by the method of any one of claims 1-
18.
The composition of claim 19, wherein the average particle size, determined on a
particle number basis, is equal to or less than a size se¥ected from the group 2000
nm, 1900 nm, 1800nm, 1700nm, 1600nm, 1500nm, 14000m, 1300nm, 1200 nm,
1100nm, 1000nm, 900nm, 800nm, 700nm, 600nm, 500nm, 480 nm, 300nm, 200nm
and 100 nm.
The composition of claim 19 wherein the particles have a median particle size,
determined on a particle volume basis, equal or less than a size selscted from the
group 2000 nm, 1900 nm, 1800nm, 1700nm, 1600nm, 1500nm, 1400nK), 1300nm,
1200 nm, 1100nm, 1000nm, 900nm, 800nm, 700nm, 600nm, 500nm, 400 nm\ 300nm,
200nm and 100 nm.
The composition of claim 21, wherein the percentage of particles, on a partcle
volume basis, is selected from the group consisting of: 50 %, 60%, 70%, 80%, 909
95% and 100 % less than:
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a. 2000nm (% < 2000 nm); or
b. 1000nm (% < 1000 nm);
or is selected from the group 0%, 10%, 20%, 30%, 40%, 50 %, 60%, 70%, 80%, 90%,
95% and 100 % less than:
¢. 500nm (% < 500 nm);
d. 300nm (% < 300 nm); or
e\ 200nm (% < 200 nm).

23. The cymposition of claim 21, wherein the Dx of the particle size distribution, as

measured on a particle volume basis, is selected from the group consisting of less
than or equyl to 10,000nm, 5000nm, 3000nm, 2000nm, 1900 nm, 1800nm, 1700nm,
1600nm, 15000m, 1400nm, 1300nm, 1200 nm, 1100nm, 1000nm, 900nm, 800nm,
700nm, 600nm, 800nm, 400 nm, 300nm, 200nm, and 100 nm; wherein x is greater
than or equal to 90.

24. A composition compridjng particles of meloxicam dispersed in at least two partially

milled grinding materials, \wherein the particles have at least one of

a. a median particle size\as measured on a particle volume basis is less than or
equal to a size selecte
1800nm, 1700nm, 1600n
1000nm, 900nm, 800nm, 700
100 nm; and

b. an average particle size as measur

from the group consisting of 2000nm, 1900 nm,
1500nm, 1400nm, 1300nm, 1200 nm, 1100nm,
, 600nm, 500nm, 400 nm, 300nm, 200nm and

on a particle number basis is less than or
equal to a size selected from the
1800nm, 1700nm, 1600nm, 1500nm,
1000nm, 900nm, 800nm, 700nm, 600nm,
100 nm.

oup consisting of 2000nm, 1900 nm,
00nm, 1300nm, 1200 nm, 1100nm,
Onm, 400 nm, 300nm, 200nm and

25. The composition of claim 24, wherein the Dx of thy particle size distribution, as

measured on a particle volume basis, is selected from ¥e group consisting of less
than or equal to 3000nm, 2000nm, 1900 nm, 1800nm, 1780nm, 1600nm, 1500nm,
1400nm, 1300nm, 1200 nm, 1100nm, 1000nm, 900nm, 80Qnm, 700nm, 600nm,
500nm, 400 nm, 300nm, 200nm, and 100 nm; wherein x is greater than or equal to
90.

26. The composition of claim 24, wherein the grinding materials are seleécted from the

group consisting of:

a. lactose monohydrate or lactose monohydrate combined with at least one
material selected from the group consisting of: xylitol; lactose anhyadxous;
microcrystalline cellulose; sucrose; glucose; sodium chloride; talc; kaol

calcium carbonate; malic acid; trisodium citrate dihydrate; D,L-Malic acid;
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sodium pentane sulfate; sodium octadecyl sulfate; Brij700; Brij76; sodium n-
lauroyl sacrosine; lecithin; docusate sodium; polyoxyl-40-stearate; Aerosil R972
fumed silica; sodium lauryl sulfate or other alkyl sulfate surfactants with a chain
length between C5 to C18; polyvinyl pyrrolidone;; sodium lauryl sulfate and
polyethylene glycol 40 stearate, sodium lauryl sulfate and polyethylene glycol
100 stearate, sodium lauryl sulfate and PEG 3000, sodium lauryl sulphate and
PEG 6000, sodium lauryl sulphate and PEG 8000, sodium lauryl sulphate and
G 10000, sodium lauryl sulfate and Brij700, sodium lauryl sulfate and

10 loxamer 188; Poloxamer 407, Poloxamer 338, Poloxamer 188, alkyl

rate; linear and branched dodecylbenzene sulfonic acids;
Naphthalene Su¥onate Formaldehyde Condensate; nonylphenol ethoxylate,

15 POE-30; Phosphate Esters, Tristyrylphenol Ethoxylate, Free Acid;
Polyoxyethylene (15)\allowalkylamines; sodium alkyl naphthalene sulfonate;

sodium alkyl naphthalene\sulfonate condensate; sodium alkylbenzene sulfonate;

sodium isopropyl naphthglene sulfonate; Sodium Methyl Naphthalene;

. Formaldehyde Sulfonate; sodiym salt of n-butyl naphthalene sulfonate; tridecyl

20 alcohol ethoxylate, POE-18;
Triethanolamine tristyrylphosphate \ester; Tristyrylphenol Ethoxylate Sulfate;

iethanolamine isodecanol phosphate ester;

Bis(2-hydroxyethyl)tallowalkylamines.
b. lactose anhydrous or lactose anhydrous\combined with at least one material
selected from the group consisting lactose monohydrate; xylitol;
25 microcrystalline cellulose; sucrose; glucose)\ sodium chloride; talc; kaolin;
dihydrate; D,L-Malic acid;

sodium pentane sulfate; sodium octadecyl sulfate\Brij700; Brij76; sodium n-

calcium carbonate; malic acid; trisodium citra
lauroyl sacrosine; lecithin; docusate sodium; polyoxyl-40-stearate; Aerosil R972
fumed silica; sodium lauryl sulfate or other alkyl sulfate s\rfactants with a chain
30 length between C5 to C18; polyvinyl pyrrolidone;; sodium\ lauryl sulfate and
polyethylene glycol 40 stearate, sodium lauryl sulfate and polyethylene glycol
100 stearate, sodium lauryl sulfate and PEG 3000, sodium laury\ sulphate and
PEG 6000, sodium lauryl sulphate and PEG 8000, sodium lauryl s\|phate and
PEG 10000, sodium lauryl sulfate and Brij700, sodium lauryl su
35 _ Poloxamer 407, sodium lauryl sulfate and Poloxamer 338, sodium lauryl
and Poloxamer 188; Poloxamer 407, Poloxamer 338, Poloxamer 188,
naphthalene sulfonate condensate/Lignosulfonate blend; Calciu
Dodecylbenzene Sulfonate (Branched); Diisopropyl naphthalenesulphonate;
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erythritol distearate; linear and branched dodecylbenzene sulfonic acids;
Naphthalene Sulfonate Formaldehyde Condensate; nonylphenol ethoxylate,
POE-30; Phosphate Esters, Tristyrylphenol Ethoxylate, Free Acid;
Polyoxyethylene (15) tallowalkylamines; sodium alkyl naphthalene sulfonate;
sodium alkyl naphthalene sulfonate condensate; sodium alkylbenzene sulfonate;
sodium isopropyl naphthalene sulfonate; Sodium Methyl Naphthalene;
Formaldehyde Sulfonate; sodium salt of n-butyl naphthalene sulfonate; tridecyl
ohol ethoxylate, POE-18; Triethanolamine isodecanol phosphate ester;

10 i droxyethyl)tallowalkylamines.

group consisting of: lactose monohydrate; xylitol; lactose anhydrous;
cellulose; sucrose; glucose; sodium chloride; talc; kaolin;

calcium carbonatg; malic acid; trisodium citrate dihydrate; D,L-Malic acid;
15 sodium pentane suifate; sodium octadecyl sulfate; Brij700; Brij76; sodium n-

lauroyl sacrosine; lecitkin; docusate sodium; polyoxyl-40-stearate; Aerosil R972
fumed silica; sodium laury| sulfate or other alkyl sulfate surfactants with a chain
length between C5 to C1

polyethylene glycol 40 steara

\ polyvinyl pyrrolidone;; sodium lauryl sulfate and
, sodium lauryl sulfate and polyethylene glycol
20 100 stearate, sodium lauryl sulfate and PEG 3000, sodium lauryl sulphate and
PEG 6000, sodium lauryl sulphate ynd PEG 8000, sodium lauryl sulphate and
PEG 10000, sodium lauryl sulfate

Poloxamer 407, sodium lauryl sulfate ant Poloxamer 338, sodium lauryl sulfate

nd Brij700, sodium lauryl sulfate and

and Poloxamer. 188; Poloxamer 407, Poldxamer 338, Poloxamer 188, alkyl

25 naphthalene sulfonate condensate/Lignqsulfonate blend; Calcium

Dodecylbenzene Sulfonate (Branched); Diisopropyl naphthalenesulphonate;

erythritol distearate; linear and branched dodedylbenzene sulfonic acids;

Naphthalene Sulfonate Formaldehyde Condensate; \nonylphenol ethoxylate,

POE-30; Phosphate Esters, Tristyrylphenol Ethoyylate, Free Acid;

30 Polyoxyethylene (15) tallowalkylamines; sodium alkyl naphthalene sulfonate;

sodium alkyl naphthalene sulfonate condensate; sodium alkylbdpzene sulfonate;

sodium isopropyl naphthalene sulfonate; Sodium Methyl \Naphthalene;

Formaldehyde Sulfonate; sodium salt of n-butyl naphthalene sulfonqte; tridecyl

alcohol ethoxylate, POE-18; Triethanolamine isodecanol phosphatg ester,

35 Triethanolamine tristyrylphosphate ester; Tristyrylphenol Ethoxylate
Bis(2-hydroxyethyl)tallowalkylamines.

d. Sucrose or sucrose combined with at least one material selected from the gro

consisting of. lactose monohydrate; lactose anhydrous; mannitol;
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microcrystalline cellulose; glucose; sodium chloride; talc; kaolin; calcium
carbonate; malic acid; tartaric acid; trisodium citrate dihydrate; D,L-Malic acid;
sodium pentane sulfate; sodium octadecyl sulfate; Brij700; Brij76; sodium n-
lauroyl sacrosine; lecithin; docusate sodium; polyoxyl-40-stearate; Aerosil R972
fumed silica; sodium lauryl sulfate or other alkyl sulfate surfactants with a chain
length between C5 to C18; polyvinyl pyrrolidone;; sodium lauryl sulfate and
polyethylene glycol 40 stearate, sodium lauryl sulfate and polyethylene glycol
0 stearate, sodium lauryl sulfate and PEG 3000, sodium lauryl sulphate and
PE& 6000, sodium lauryl sulphate and PEG 8000, sodium lauryl sulphate and
PEG Y0000, sodium lauryl sulfate and Brij700, sodium lauryl sulfate and
Poloxam¥r 407, sodium lauryl sulfate and Poloxamer 338, sodium lauryl sulfate
and Poloxagner 188; Poloxamer 407, Poloxamer 338, Poloxamer 188, alkyl
naphthalene sulfonate condensate/Lignosulfonate blend; Calcium
Dodecylbenzene\ Sulfonate (Branched); Diisopropyl naphthalenesulphonate;
erythritol distearate;
Naphthalene Sulfona
POE-30; Phosphate

Polyoxyethylene (15) tallo

linear and branched dodecylbenzene sulfonic acids;
Formaldehyde Condensate; nonylphenol ethoxylate,
sters, Tristyrylphenol Ethoxylate, Free Acid;
Ikylamines; sodium alkyl naphthalene sulfonate;
sodium alkyl naphthalene sulfoQate condensate; sodium alkylbenzene sulfonate;
sodium isopropyl naphthalene\ sulfonate; Sodium Methyl Naphthalene;
Formaldehyde Sulfonate; sodiurﬁ salt of n-butyl naphthalene sulfonate; tridecyl
alcohol ethoxylate, POE-18; Triethagolamine isodecanol phosphate ester;
Triethanolamine tristyrylphosphate estex, Tristyrylphenol Ethoxylate Sulfate;

Bis(2-hydroxyethyl)tallowalkylamines. _
e. Glucose or glucose combined with at least oné\material selected from the group

consisting of: lactose monohydrate; lackgse anhydrous; mannitol;

microcrystalline cellulose; sucrose; sodium chloxde; talc; kaolin; calcium

carbonate; malic acid; tartaric acid; trisodium citrate dihydrate; D,L-Malic acid;

sodium pentane sulfate; sodium octadecyl sulfate; BrijRQO; Brij76; sodium n-
rate; Aerosil R972
fumed silica; sodium lauryl sulfate or other alkyl sulfate surfactgnts with a chain

lauroyl sacrosine; lecithin; docusate sodium; polyoxyl-40-st

length between C5 to C18; polyvinyl pyrrolidone;; sodium lautyl sulfate and
polyethylene glycol 40 stearate, sodium lauryl sulfate and polyeth\ene glycol

Poloxamer 407, sodium lauryl sulfate and Poloxamer 338, sodium lauryl sulfa
and Poloxamer 188; Poloxamer 407, Poloxamer 338, Poloxamer 188, alkyl
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naphthalene sulfonate condensate/Lignosuifonate blend; Calcium
Dodecylbenzene Sulfonate (Branched); Diisopropyl naphthalenesulphonate;
erythritol distearate; linear and branched dodecylbenzene sulfonic acids;
Naphthalene Sulfonate Formaldehyde Condensate; nonylphenol ethoxylate,
POE-30; Phosphate Esters, Tristyrylphenol Ethoxylate, Free Acid;
Polyoxyethylene (15) tallowalkylamines; sodium alkyl naphthalene sulfonate;
sodium alkyl naphthalene sulfonate condensate; sodium alkylbenzene sulfonate;
naphthalene sulfonate; Sodium Methyl Naphthalene;

from the group cogsisting of: lactose monohydrate; lactose anhydrous; mannitol;
microcrystalline celllose; sucrose; glucose; talc; kaolin; calcium carbonate;
malic acid; tartaric a&jd; frisodium citrate dihydrate; D,L-Malic acid; sodium
pentane sulfate; sodium\ octadecyl sulfate; Brij700; Brij76; sodium n-lauroyl
sacrosine; lecithin; docusaty sodium; polyoxyl-40-stearate; Aerosil R972 fumed
silica; sodium lauryl sulfate or\Qther alkyl sulfate surfactants with a chain length
between C5 to C18; polyviny

polyethylene glycol 40 stearate, s

pyrrolidone;; sodium lauryl sulfate and
ium lauryl sulfate and polyethylene glycol
100 stearate, sodium lauryl sulfate an§ PEG 3000, sodium lauryl sulphate and
PEG 6000, sodium lauryl sulphate and
PEG 10000, sodium lauryl sulfate and
Poloxamer 407, sodium lauryl sulfate and Pol

G 8000, sodium lauryl sulphate and
rij700, sodium lauryl sulfate and
amer 338, sodium lauryl sulfate
and Poloxamer 188; Poloxamer 407, Poloxam¥r 338, Poloxamer 188, alkyl
naphthalene sulfonate condensate/Lignosulfopate blend; Calcium
Dodecylbenzene Sulfonate (Branched); Diisopropyl\ naphthalenesulphonate;
erythritol distearate; linear and branched dodecylbengene sulfonic acids;
Naphthalene Sulfonate Formaldehyde Condensate; nonyphenol ethoxylate,
POE-30; Phosphate Esters, Tristyrylphenol Ethoxylat Free Acid;
Polyoxyethylene (15) tallowalkylamines; sodium alkyl naphthalgne sulfonate;
sodium alkyl naphthalene sulfonate condensate; sodium alkylbenzeng sulfonate;
sodium isopropyl naphthalene sulfonate; Sodium Methyl Napkthalene;
Formaldehyde Sulfonate; sodium salt of n-butyl naphthalene sulfonate; tjdecyl
alcohol ethoxylate, POE-18; Triethanolamine isodecanol phosphate e3ter;
Triethanolamine tristyrylphosphate ester; Tristyrylphenol Ethoxylate Sulfate
Bis(2-hydroxyethyl)tallowalkylamines.
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g. xylitol or xylitol combined with at least one material selected from the group
consisting of: lactose monohydrate; lactose anhydrous; mannitol;
microcrystalline cellulose; sucrose; glucose; sodium chloride; talc; kaolin;
calcium carbonate; malic acid; tartaric acid; trisodium citrate dihydrate; D,L-Malic
acid; sodium pentane sulfate; sodium octadecyl sulfate; Brij700; Brij76; sodium
n-lauroyl sacrosine; lecithin; docusate sodium; polyoxyl-40-stearate; Aerosil
R972 fumed silica; sodium lauryl sulfate or other alkyl sulfate surfactants with a
cRain length between C5 to C18; polyvinyl pyrrolidone;; sodium lauryl sulfate
and\polyethylene glycol 40 stearate, sodium lauryl sulfate and polyethylene
glycol Y00 stearate, sodium lauryl sulfate and PEG 3000, sodium lauryl sulphate
and PEG\6000, sodium lauryl sulphate and PEG 8000, sodium lauryl sulphate
and PEG 1Q000, sodium lauryl sulfate and Brij700, sodium lauryl suifate and
Poloxamer 40R, sodium lauryl sulfate and Poloxamer 338, sodium lauryl sulfate
and Poloxamer \88; Poloxamer 407, Poloxamer 338, Poloxamer 188, alkyl
naphthalene sulfQnate condensate/Lignosulfonate blend; Calcium
Dodecylbenzene Suliypate (Branched); Diisopropyl naphthalenesulphonate;
erythritol distearate; lindar and branched dodecylbenzene sulfonic acids;
Naphthalene Sulfonate Foxnaldehyde Condensate; nonylphenol ethoxylate,
Tristyrylphenol Ethoxylate, Free Acid;
Polyoxyethylene (15) tallowalkylymines; sodium alkyl naphthalene sulfonate;
sodium alkyl naphthalene sulfonate spndensate; sodium alkylbenzene sulfonate;
sodium isopropyl naphthalene sullQnate; Sodium‘ Methyl Naphthalene;
Formaldehyde Sulfonate; sodium salt of W-butyl naphthalene sulfonate; tridecyl
alcohol ethoxylate, POE-18; Triethanolamjne isodecanol phosphate ester;
Triethanolamine tristyrylphosphate ester; Tristyrylphenol Ethoxylate Sulfate;
Bis(2-hydroxyethyl)tallowalkylamines.
h. Tartaric acid or tartaric acid combined with at leasf\one material selected from
the group consisting of: lactose monohydrate; lactose anhydrous; mannitol;
microcrystalline cellulose; sucrose; glucose; sodium ¥hloride; talc; kaolin;
; D,L-Malic acid;
ij76; sodium n-
Aerosil R972

calcium carbonate; malic acid; trisodium citrate dihydra
sodium pentane sulfate; sodium octadecyl sulfate; Brij700;
lauroyl sacrosine; lecithin; docusate sodium; polyoxyl-40-stearate

100 stearate, sodium lauryl sulfate and PEG 3000, sodium lauryl sulphate {nd

PEG 6000, sodium lauryl sulphate and PEG 8000, sodium lauryl sulphate an

PEG 10000, sodium lauryl sulfate and Brij700, sodium lauryl sulfate and
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Poloxamer 407, sodium lauryl sulfate and Poloxamer 338, sodium lauryl sulfate
and Poloxamer 188; Poloxamer 407, Poloxamer 338, Poloxamer 188, alkyl
naphthalene sulfonate condensate/Lignosulfonate blend; Calcium
Dodecylbenzene Sulfonate (Branched); Diisopropyl naphthalenesulphonate;
erythritol distearate; linear and branched dodecylbenzene sulfonic acids;
Naphthalene Sulfonate Formaldehyde Condensate; nonylphenol ethoxylate,
POE-30; Phosphate Esters, Tristyrylphenol Ethoxylate, Free Acid;
lyoxyethylene (15) tallowalkylamines; sodium alkyl naphthalene sulfonate;

10 isopropyl naphthalene sulfonate; Sodium Methyl Naphthalene;

Triethanolami tristyrylphosphate ester; Tristyrylphenol Ethoxylate Sulfate;
Bis(2-hydroxyethy|)tallowalkylamines.

15 i. microcrystalline cellyose or microcrystalline cellulose combined with at least one
material selected froly the group consisting of: lactose monohydrate; xylitol;

lactose anhydrous; mangitol; sucrose; glucose; sodium chloride; talc; kaolin;

calcium carbonate; malic aciq; tartaric acid; trisodium citrate dihydrate; D,L-Malic
acid; sodium pentane sulfate;\godium octadecyl sulfate; Brij700; Brij76; sodium

20 n-lauroyl sacrosine; lecithin; dogusate sodium; polyoxyl-40-stearate; Aerosil
R972 fumed silica; sodium lauryl siifate or other alkyl sulfate surfactants with a
chain length between C5 to C18; po
and polyethylene glycol 40 stearate, sddium lauryl sulfate and polyethylene
glycol 100 stearate, sodium lauryl sulfate and PEG 3000, sodium lauryl sulphate

25 and PEG 6000, sodium lauryl sulphate and PEG 8000, sodium lauryl sulphate
and PEG 10000, sodium lauryl sulfate and Brij

Poloxamer 407, sodium lauryl sulfate and Poloxamag 338, sodium lauryl sulfate

inyl pyrrolidone;; sodium laury! sulfate

0, sodium lauryl sulfate and
and Poloxamer 188; Poloxamer 407, Poloxamer 338, Poloxamer 188, alkyl
naphthalene sulfonate condensate/Lignosulfonate blend; Calcium
30 Dodecylbenzene Sulfonate (Branched); Diisopropyl napkthalenesulphonate;
erythritol distearate; linear and branched dodecylbenzene\ sulfonic acids;
Naphthalene Sulfonate Formaldehyde Condensate; nonylphenol ethoxylate,
POE-30; Phosphate Esters, Tristyrylphenol ’Ethoxylate,
Polyoxyethylene (15) tallowalkylamines; sodium alkyl naphthalene Sulfonate;
35 sodium alkyl naphthalene sulfonate condensate; sodium alkylbenzene sulfgnate;
sodium isopropyl naphthalene sulfonate; Sodium Methyl Naphthal®pe;
Formaldehyde Sulfonate; sodium salt of n-butyl naphthalene sulfonate; tridec
alcohol ethoxylate, POE-18; Triethanolamine isodecanol phosphate ester,;

103



10

15

20

25

30

35

WO 2010/121325 PCT/AU2010/000469

Triethanolamine tristyrylphosphate ester; Tristyrylphenol Ethoxylate Sulfate;
Bis(2-hydroxyethy|)tallowalkylamines.

Kaolin combined with at least one material selected from the group consisting of:
lactose monohydrate; xylitol; lactose anhydrous; mannitol; microcrystalline
cellulose; sucrose; glucose; sodium chloride; talc; kaolin; calcium carbonate;
malic acid; tartaric acid; trisodium citrate dihydrate; D,L-Malic acid; sodium
pentane sulfate; sodium octadecyl sulfate; Brij700; Brij76; sodium n-lauroyl

betwesn C5 to C18; polyvinyl pyrrolidone;; sodium lauryl sulfate and

100 stearat®, sodium lauryl sulfate and PEG 3000, sodium lauryl sulphate and
PEG 6000, sodium lauryl sulphate and PEG 8000, sodium lauryl sulphate and
PEG 10000, soYium lauryl sulfate and Brij700, sodium lauryl sulfate and
Poloxamer 407, sodium lauryl sulfate and Poloxamer 338, sodium lauryl sulfate
and Poloxamer 188; Yoloxamer 407, Poloxamer 338, Poloxamer 188, alkyl
naphthalene sulfonat condensate/Lignosulfonate blend; Calcium
Dodecylbenzene Sulfonate\ (Branched); Diisopropyl naphthalenesulphonate;
erythritol distearate; linear d branched dodecylbenzene sulfonic acids;
Naphthalene Sulfonate Formaldgehyde Condensate; nbnylphenol ethoxylate,
POE-30; Phosphate Esters, ristyrylphenol Ethoxylate, Free Acid;
Polyoxyethylene (15) tallowalkylamindg; sodium alkyl naphthalene sulfonate;
sodium alkyl naphthalene sulfonate conddpsate; sodium alkylbenzene sulfonate;
sodium isopropyl naphthalene sulfonaty; Sodium Methyl Naphthalene;
Formaldehyde Sulfonate; sodium salt of n-butyl naphthalene sulfonate; tridecyl
alcohol ethoxylate, POE-18; Triethanolamine \sodecanol phosphate ester;
Triethanolamine tristyrylphosphate ester; Tristyrylghenol Ethoxylate Sulfate;
Bis(2-hydroxyethyl)tallowalkylamines.

Talc combined with at least one material selected from thNe group consisting of:
lactose monohydrate; xylitol; lactose anhydrous; manni¥Ql; microcrystalline

cellulose; sucrose; glucose; sodium chloride; kaolin; calcium \¢arbonate; malic

between C5 to C18; polyvinyl pyrrolidone;; sodium lauryl sulfate {nd

polyethylene glycol 40 stearate, sodium lauryl sulfate and polyethylene glyc

100 stearate, sodium lauryl suifate and PEG 3000, sodium lauryl sulphate and
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27.

28.

29.

30.

31.

32.
33.

34.

PEG 6000, sodium lauryl sulphate and PEG 8000, sodium lauryl sulphate and
PEG 10000, sodium lauryl sulfate and Brij700, sodium lauryl sulfate and
Poloxamer 407, sodium lauryl sulfate and Poloxamer 338, sodium lauryl sulfate
and Poloxamer 188; Poloxamer 407, Poloxamer 338, Poloxamer 188, alkyl
naphthalene sulfonate condensate/Lignosulfonate blend; Calcium
Dodecylbenzene Sulfonate (Branched); Diisopropyl naphthalenesulphonate;
erythritol distearate; linear and branched dodecylbenzene sulfonic acids;
phthalene Sulfonate Formaldehyde Condensate; nonylphenol ethoxylate,

Phosphate Esters, Tristyrylphenol Ethoxylate, Free Acid;

The composition of claim 26, wherein the grinding materials are at least sodium lauryl
sulfate and lactose monohydrate.
The composition of claim 27, wherely the composition comprises, w/w, meloxicam 3-
18%, sodium lauryl sulfate 0.5-5%, and\actose monohydrate 77-97%.

The composition of claim 28, wherein the composition comprises, w/w, meloxicam
7%, sodium lauryl sulfate 3%, and lactose mnohydrate 90%. |

The composition of claim 26, wherein the grindjng materials are at least polaoxamer
188, lecithin and mannitol
The composition of claim 24 which, upon adminNgtration to a subject, provides
improved pharmacokinetic and/or pharmacodynamic\properties compared with a
standard reference meloxicam composition as measured\y at least one of speed of
absorption, dosage potency, efficacy, and safety.
of claims 20-31.

A pharmaceutical composition of claim 32, wherein the meloxicam, composition has a

A pharmaceutical composition comprising the composition of a
Tmax less than that of the equivalent conventional composition adiinistered at the
same dosage.
A pharmaceutical composition of claims 32 to 33, wherein the meloxicam spmposition
of the invention exhibits in comparative pharmacokinetic testing with a gtandard
conventional drug active composition, in oral suspension, capsule or tablet
Tmax Which is selected from the group consisting of: less than about 100%, less
about 90%, less than about 80%, less than about 70%, less than about 60%, les
than about 50%, less than about 40%, less than about 30%, less than about 25%,
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less than about 20%, less than about 15%, or less than about 10%, of the Tmax
exhibited by the standard conventional drug active composition.

. A pharmaceutical composition of claims 32 to 34, wherein the meloxicam composition

has a Cax greater than that of the equivalent conventional composition administered
at the same dosage.

pharmaceutical composition of claims 32 to 35, wherein the meloxicam composition
of e invention exhibits in comparative pharmacokinetic testing with a standard
conveNtional drug active composition, in oral suspension, capsule or tablet form, a
Cnax Whith is selected from the groupd consisting of: greater than about 5%, greater
than about Y0%, greater than about 15%, greater than about 20%, greater than about
30%, greater Yhan about 40%, greater than about 50%, greater than about 60%,
greater than ab
than about 100%,

about 130%, greater

t 70%, greater than about 80%, greater than about 90%, greater
eater than about 110%, greater than about 120%, greater than
an about 140%, or greater than about 150% ,than the Cp
exhibited by the standara\conventional drug active composition.

A pharmaceutical compositizn of claims 32 to 36, wherein the-meloxicam composition
has a AUC greater than that oX the equivalent conventional composition administered
at the same dosage.
A pharmaceutical composition of claims 32 to 37, wherein the meloxicam composition
of the invention exhibits in comparative pharmacokinetic testing with a standard
conventional drug active composition, if\oral suspension, capsule or tablet form, a
AUC which is selected from the group condsting of; greater than about 5%, greater
than about 10%, greater than about 15%, greater than about 20%, greater than about
30%, greater than about 40%, greater than abQut 50%, greater than about 60%,
greater than about 70%, greater than about 80%, \greater than about 90%, greater
than about 100%, greater than about 110%, greater an about 120%, greater than
about 130%, greater than about 140%, or greater than Rbout 150%, than the AUC
exhibited by the standard conventional drug active compositign.

A method of treating a human in need of such treatment ocQmprising the step of
administering to the human an effective amount of a pharmaceiical composition of
any one of claims 32 to 38.
Use of a pharmaceutical composition of any one of claims 32 to 38 in the manufacture
of a medicament for the treatment of a human in need of such treatment.
\ns 32 to

38 comprising the step of combining a therapeutically effective amoun\ of a

A method for manufacturing a pharmaceutical composition of any one of cl

biologically active material prepared by a method according to any one of the clairs 1
to 23 together with a pharmaceutically acceptable carrier to produce
pharmaceutically acceptable dosage form.
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CLAIMS:

1. A method for producing a composition, 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 atime period sufficient to produce patticles of the biologically active
material dispersed in an at least partially milled grinding matrix,

wherein the biologically active material is meloxicam and

wherein the average particle size, as determined on a particle number basis, or the median
particle size, as determined on a particle volume basis, is equal to or less than 2000 nm.

2, The method of claim 1, wherein the average particle size, determined on a particle
number basis, is equal to or less than a size selected from the group consisting of: 1900 nm,
1800nm, 1700nm, 1600nm, 1500nm, 1400nm, 1300nm, 1200 nm, 1100nm, 1000nm, 900nm,
800nm, 700nm, 600nm, 500nm, 400 nm, 300nm, 200nm and 100 nm.

3. The method of claim 1, wherein the particles have a median patrticle size, determined on a
particle volume basis, equal or less than a size selected from the group consisting of1900 nm,
1800nm, 1700nm, 1600nm, 1500nm, 1400nm, 1300nm, 1200 nm, 1100nm, 1000nm, 900nm,
800nm, 700nm, 600nm, 500nm, 400 nm, 300nm, 200nm and 100 nm.

4, The method of claim 3, wherein the percentage of particles, on a particle volume basis, is
selected from the group consisting of: 50 %, 60%, 70%, 80%, 90%, 95% and 100 % less than:

a. 2000nm (% < 2000 nm); or

b. 1000nm (% < 1000 nmy;

or is selected from the group 0%, 10%, 20%, 30%, 40%, 50 %, 60%, 70%, 80%, 90%, 95%
and 100 % less than:

C. 500nm (% < 500 nm); .
d. 300nm (% < 300 nm); or
e. 200nm (% < 200 nm). ,
5. The method of claim 4, wherein the Dx of the particle size distribution, as measured on a

particle volume basis, is selected from the group consisting of less than or equal to 1900 nm,
1800nm, 1700nm, 1600nm, 1500nm, 1400nm, 1300nm, 1200 nm, 1100nm, 1000nm, 900nm,
800nm, 700nm, 600nm, 500nm, 400 nm, 300nm, 200nm, and 100 nm; wherein x is greater than
or equal to 90.

8. 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 90
minutes, between 10 minutes and 1 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 minutes and

20 minutes, between 1 minute and 10 minutes, and between 1 minute and 5 minutes.
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7. 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 mili, wherein the
milling medium is steel balls having a diameter selected from the group consisting of: between 1
and 20 mm, between 2 and 15 mm and between 3 and 10 mm.

8. The method of any preceding claim, wherein the total combinéd amount. of biclogically
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, 1 kg, 2kg, 5 kg, 10 kg, 20 kg, 30 kg,
50 kg, 75 kg, 100kg, 150 kg, 200 kg.

9. The method of any preceding claim, wherein the grinding matrix is a single material or is a
mixture of two or more materials in any proportion wherein the single material or a mixture of two
or more materials is selected from the group consisting of. mannitol, sorbitol, Isomalt, xylitol,
maltitol, lactitol, erythritol, arabitol, ribitol, glucose, fructose, mannose, galactose, anhydrous
lactose, lactose monohydrate, sucrose, maltose, trehalose, maltodextrins, dextrin, Inulin,
dextrates, polydextrose, starch, wheat flour, corn flour, rice flour, rice starch, tapioca flour, tapioca
starch, potato flour, potato starch, other flours and starches, milk powder, skim milk powders,
other milk - solids and dreviatives, soy flour, soy meal ‘or other soy products, cellulose,
microcystalline cellulose, microcystalline cellulose bhased co blended materials, pregelatinized (or
partially) starch, HPMC, CMC, HPC, citric acid, tartaric acid, malic acid, maleic acid fumaric acid ,
ascorbic acid, succinic acid, sodium citrate, sodium tartrate, sodium malate, sodium ascorbate,
potassium citrate, potassium tartrate, potassium malate, potassium ascorbate, sodium carbonate,
potassium carbonate, magnesium carbonate, sodium bicarbonate, potassium bicarbonate and
calcium carbonate. dibasic calcium phosphate, tribasic calcium phosphate, sodium sulfate,
sodium chIoride, sodium metabisulphite, sodium thiosulfate, ammonium chloride, Glauber's salt,
ammonium carbonate, sodium bisulfate, magnesium sulfate, potash alum, potassium chloride,
sodium hydrogen sulfate, sodium hydroxide, crystalline hydroxides, hydrogen carbonates,
ammonium chloride, methylamine hydrochloride, ammonijum bromide, silica, thermal silica,
alumina, titanium dioxide, talc, chalk, mica, kaolin, bentonite, hectorite, magnesium trisilicate, clay
based materials or aluminium silicates, sodium lauryl sulfate, sodium stearyl suifate, sodium cetyl
sulfate, sodium cetostearyl sulfate, sodium docusate, sodium deoxycholate, N-fauroylsarcosine
sodium salt, glyceryl monostearate , glycerol distearate glyceryl palmitostearate, glyceryl
behenate, glyceryl caprylate, glyceryl oleate, benzalkonium chloride, CTAB, CTAC, Cetrimide,
cetylpyridinium chloride, cetylpyridinium bromide, benzethonium chloride, PEG 40 stearate, PEG
100 stearate, poloxamer 188, , poloxamer 338, poloxamer 407 polyoxyl 2 stearyl ether, polyoxy!
100 stéaryl ether, polyoxyl 20 stearyl ether, polyoxyl 10 stearyl ether, polyoxyl 20 cetyl ether,
polysorbate 20, polysorbate 40, polysorbate 60, polysorbate 61, polysorbate 65, polysorbate 80,
polyoxyl 35 castor oil, polyoxyl 40 castor oil, polyoxyl 60 castor oil, polyoxyl 100 castor oil,
polyoxyl 200 castor oil, polyoxyl 40 hydrogenated castor oil, polyoxyl 60 hydrogenated castor oil,
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polyoxyl 100 hydrogenated castor cil, polyoxyl 200 hydrogenated castor oil, cetostearyl alcohol,
macrogel 15 hydroxystearate, sorbitan monopalmitate, sorbitan monostearate, sorbitan trioleate,
Sucrose Palmitate, Sucrose Stearate, Sucrose Distearate, Sucrose laurate, Glycocholic acid,
sodium Glycholate, Cholic Acid, Soidum Cholate, Sodium Deoxycholate, Deoxycholic acid,
Sodium taurocholate, taurocholic acid, Sodium taurodeoxycholate, taurodeoxycholic acid, soy
lecithin, phosphatidylcholine, phosphatidylethanolamine, phosphatidylserine, phosphatidylinositol,
PEG4000, PEG6000, PEGS8000, PEG10000, PEG20000, alkyl naphthalene sulfonate
condensate/Lignosulfonate blend,Calcium Dodecylbenzene Sulfonate, Sodium Dodecylbenzene
Sulfonate,Diisopropyl naphthaenesulphonate, erythritol distearate, Naphthalene Sulfonate
Formaldehyde Condensate, nonylphenol ethoxylate (poe-30), Tristyrylphenol Ethoxylate,
Polyoxyethylene (15) tallowalkylamines, sodium alkyl naphthalene sulfonate, sodium alkyl
naphthalene sulfonate condensate, sodium alkylbenzene sulfonate, sodium isopropyl
naphthalene sulfonate, Sodium Methyl Naphthalene Formaldehyde Sulfonate, sodium n-butyl
naphthalene sulfonate, tridecyl alcohol ethoxylate (poe-18), Triethanolamine isodecanol
phosphate ester, Triethanolamine ftristyrylphosphate ester, Tristyrylphenol Ethoxylate Sulfate,
Bis(2-hydroxyethyl)tallowalkylamines.
10. The method of claim 9, wherein the concentration of the single material or the major
component in a mixture of two or more materials is selected from the group consisting of: 5 - 99
% wiw, 10 - 95 % wiw, 15 - 85 % wiw, of 20 — 80% wiw, 25 - 75 % wiw, 30 - 60% wiw, 40 -50%
w/w and the concentration of the second or subsequent material is selected from the group
consisting of: 5 - 50 % wiw, 5 - 40 % wiw, 5 - 30 % wiw, of 5 — 20% wiw, 10 - 40 % wiw, 10 -30%
wiw, 10 -20% wiw, 20 - 40% wiw, or 20 - 30% w/w or if the second or subsequent material is a
surfactant or water soluble polymer the concentration is selected from 0.1 -10 % wiw, 0.1 -5 %
wiw, 0.1 -2.5 % wiw, of 0.1 — 2% wiw, 0.1 -1 %, 0.5 -5% wiw, 0.5 -3% wiw, 0.5 -2% wiw, 0.5 —
1.5%, 0.5 -1 % wiw, of 0.75 — 1.25 % whw, 0.75 -1% and 1% wiw.
11. The method of any preceding claim, wherein the grinding matrix is selected from the group
consisting of:
a. lactose monohydrate or lactose monohydrate combined with at least one material
selected from the group consisting of: xylitol; lactose anhydrous; microcrystalline cellulose;
sucrose; glucose; sodium chloride; talc; kaolin; calcium carbonate; malic acid; trisodium
citrate dihydrate; D,L-Malic acid; sodium pentane sulfate; sodium octadecyl sulfate; Brij700;
Brij76; sodium n-lauroyl sacrosine; lecithin; docusate sodium; polyoxyl-40-stearate; Aerosil
R972 fumed silica; sodium lauryl sulfate or other alkyl sulfate surfactants with a chain iength
between C5 to C18; polyvinyl pyrrolidone; sodium lauryl sulfate and polyethylene glycol 40
stearate, sodium lauryl sulfate and polyethylene glycol 100 stearate, sodium lauryl sulfate
and PEG 3000, sodium lauryl sulphate and PEG 6000, sodium lauryl sulphate and PEG
8000, sodium lauryl sulphate and PEG 10000, sodium lauryl sulfate and Brij700, sodium
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lauryl sulfate and Poloxamer 407, sodium lauryl sulfate and Poloxamer 338, sodium lauryl
sulfate and Poloxamer 188; Poloxamer 407, Poloxamer 338, Poloxamer 188, alkyl
naphthalene sulfonate condensate/Lignosulfonate blend; Calcium Dodecylbenzene
Sulfonate (Branched); Diisopropyl naphthalenesulphonate; erythritol distearate; linear and
branched dodecylbenzene sulfonic acids; Naphthalene Sulfonate Formaldehyde
Condensate; nonylphenol ethoxylate, POE-30; Phosphate Esters, Tristyrylphenol
Ethoxylate, Free Acid; Polyoxyethylene (15) tallowalkylamines; sodium alkyl naphthalene
sulfonate; sodium alkyl naphthalene sulfonate condensate; sodium alkylbenzene sulfonate;
sodium isopropyl naphthalene sulfonate; Sodium Methyl Naphthalene; Formaldehyde
Sulfonate; sodium salt of n-butyl naphthalene sulfonate; tridecyl alcohol ethoxylate, POE-
18; Triethanolamine isodecanol phosphate ester; Triethanolamine tristyrylphosphate ester;
Tristyrylphenol Ethoxylate Sulfate; Bis(2-hydroxyethyl)tallowalkylamines;

b. lactose anhydrous or lactose anhydrous combined with at least one material
selected from the group consisting of. lactose monohydrate; xylitol; microcrystalline
cellulose; sucrose; glucose; sodium chloride; talc; kaolin; calcium carbonate; malic acid;
trisodium citrate dihydrate; D,L-Malic acid; sodium pentane sulfate; sodium octadecyl
sulfate; Brij700; Brij76; sodium n-lauroyl sacrosine; lecithin; docusate sodium; polyoxyl-40-
stearate; Aerosil R972 fumed silica; sodium lauryl sulfate or other alkyl sulfate surfactants
with a chain length between C5 to C18; polyvinyl pyrrolidone; sodium lauryl sulfate and
polyethylene glycol 40 stearate, sodium lauryl sulfate and polyethylene giycol 100 stearate,
sodium lauryl sulfate and PEG 3000, sodium laury! sulphate and PEG 6000, sodium lauryl
sulphate and PEG 8000, sodium lauryl sulphate and PEG 10000, sodium lauryl sulfate and
Brij700, sodium lauryl sulfate and Poloxamer 407, sodium lauryl sulfate and Poloxamer 338,
sodium lauryl sulfate and Poloxamer 188; Poloxamer 407, Poloxamer 338, Poloxamer 188,
alkyl naphthalene sulfonate condensate/Lignosulfonate blend; Calcium Dodecylbenzene
Sulfonate (Branched); Diisopropyl naphthalenesulphonate; erythritol distearate; linear and
branched dodecylbenzene sulfonic acids; Naphthalene Sulfonate Formaldehyde
Condensate; nonylphenol ethoxylate, POE-30; Phosphate Esters, Tristyrylphenol
Ethoxylate, Free Acid; Polyoxyethylene (15) tallowalkylamines; sodium alkyl naphthalene
sulfonate; sodium alkyl naphthalene sulfonate condensate; sodium alkylbenzene sulfonate;
sodium isopropyl naphthalene sulfonate; Sodium Methyl Naphthalene, Formaldehyde
Sulfonate; sodium salt of n-butyl naphthalene sulfonate; tridecyl alcohol ethoxylate, POE-
18; Triethanolamine isodecanol phosphate ester; Triethanolamine tristyrylphosphate ester;
Tristyrylphenol Ethoxylate Sulfate; Bis(2-hydroxyethyl)tallowalkylamines;

C. mannitol or mannitol combined with at least one material selected from the group
consisting of: lactose monohydrate; xylitol; lactose anhydrous; microcrystaliine cellulose;

sucrose; glucose; sodium chloride; talc; kaolin; calcium carbonate; malic acid; trisodium
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citrate dihydrate; D,L-Malic acid; sodium pentane sulfate; sodium octadecyl sulfate; Brij700;
Brij76; sodium n-lauroyl sacrosine; lecithin; docusate sodium; polyoxyl-40-stearate; Aerosil
R972 fumed silica; sodium lauryl sulfate or other alkyl sulfate surfactants with a chain length
between C5 to C18; polyvinyl pyrrolidone; sodium lauryl sulfate and polyethylene glycol 40
stearate, sodium lauryl sulfate and polyethylene glycol 100 stearate, sodium lauryl sulfate
and PEG 3000, sodium lauryl sulphate and PEG 6000, sodium lauryl sulphate and PEG
8000, sodium lauryl sulphate and PEG 10000, sodium lauryl sulfate and Brij700, sodium
lauryi sulfate and Poloxamer 407, sodium lauryl sulfate and Poloxamer 338, sodium lauryl
sulfate and Poloxamer 188; Poloxamer 407, Poloxamer 338, Poloxamer 188, alkyl
naphthalene sulfonate condensate/Lignosulfonate blend; Calcium Dodecylbenzene
Sulfonate (Branched); Diisopropyl naphthalenesulphonate; erythritol distearate; linear and
branched dodecylbenzene sulfonic acids; Naphthalene Sulfonate Formaldehyde
Condensate; nonylphenol ethoxylate, POE-30; Phosphate Esters, Tristyrylphenol
Ethoxylate, Free Acid; Polyoxyethylene (15) tallowalkylamines; sodium alkyl naphthalene
sulfonate; sodium alkyl naphthalene sulfonate condensate; sodium alkylbenzene sulfonate;
sodium isopropyl naphthalene sulfonate; Sodium Methyl Naphthalene; Formaldehyde
Sulfonate; sodium salt of n-butyl naphthalene sulfonate; tridecyl alcohol ethoxylate, POE-
18; Triethanolamine isodecanol phosphate ester; Triethanolamine tristyrylphosphate ester;
Tristyrylphenol Ethoxylate Sulfate; Bis{2-hydroxyethyl)tallowalkylamines; '

d. Sucrose or sucrose combined with at least one material selected from the group
consisting of. lactose monohydrate; lactose anhydrous; mannitol; microcrystalline cellulose;
glucose; sodium chloride; talc; kaolin; calcium carbonate; malic acid; tartaric acid; trisodium
citrate dihydrate; D,L-Malic acid; sodium pentane sulfate; sodium octadecyl sulfate; Brij700;
Brij76; sodium n-lauroyl sacrosine; lecithin; docusate sodium; polyoxyl-40-stearate; Aerosil
R972 fumed silica; sodium lauryl sulfate or other alkyl sulfate surfactants with a chain length
between C5 to C18; polyvinyl pyrrolidone; sodium lauryl sulfate and polyethylene glycol 40
stearate, sodium lauryl sulfate and polyethylene glycol 100 stearate, sodium lauryl sulfate
and PEG 3000, sodium lauryl sulphate and PEG 6000, sodium lauryl sulphate and PEG
8000, sodium lauryl sulphate and PEG 10000, sodium lauryl sulfate and Brij700, sodium
lauryl sulfate and Poloxamer 407, sodium lauryl sulfate and Poloxamer 338, sodium lauryl
sulfate and Poloxamer 188; Poloxamer 407, Poloxamer 338, Poloxamer 188, alkyl
naphthalene sulfonate condensate/Lignosulfonate blend; Calcium Dodecylbenzene
Sulfonate (Branched); Diisopropyl naphthalenesulphonate; erythritol distearate; linear and
branched dodecylbenzene sulfonic acids; Naphthalene Suifonate Formaldehyde
Condensate; nonylphenol ethoxylate, POE-30; Phosphate Esters, Tristyrylphenol
Ethoxylate, Free Acid; Polyoxyethylene (15) tallowalkylamines; sodium alkyl naphthalene

sulfonate; sodium alkyl naphthalene sulfonate condensate; sodium alkylbenzene sulfonate;
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sodium isopropyl naphthalene sulfonate; Sodium Methyl Naphthalene; Formaldehyde
Sulfonate; sodium salt of n-butyl naphthalene sulfonate; tridecyl alcohol ethoxylate, POE-
18; Triethanolamine isodecanol phosphate ester; Triesthanolamine tristyrylphosphate ester,;
Tristyrylphenol Ethoxylate Sulfate; Bis(2-hydroxyethyl)tallowalkylamines;

e. Glucose or glucose combined with at least one material selected from the group
consisting of; lactose monohydrate; lactose anhydrous; mannitol; microcrystalline cellulose;
sucrose; sodium chloride; talc; kaolin; calcium carbonate; malic acid; tartaric acid; trisodium
citrate dihydrate; D,L-Malic acid; sodium pentane sulfate; sodium octadecyl sulfate; Brij700;
Brij76; sodium n-lauroyl sacrosine; lecithin; docusate sodium; polyoxyl-40-stearate; Aerosil
R972 fumed silica; sodium lauryl sulfate or other alkyl sulfate surfactants with a chain length
between C5 to C18; polyvinyl pyrrolidone; sodium lauryl sulfate and polyethylene glycol 40
stearate, sodium lauryl sulfate and polyethylene glycol 100 stearate, sodium lauryl sulfate
and PEG 3000, sodium lauryl sulphate and PEG 6000, sodium lauryl sulphate and PEG
8000, sodium lauryl sulphate and PEG 10000, sodium lauryl sulfate and Brij700, sodium
lauryl sulfate and Poloxamer 407, sodium lauryl sulfate and Poloxamer 338, sodium lauryl
sulfate and Poloxamer 188; Poloxamer 407, Poloxamer 338, Poloxamer 188, alkyl
naphthalene sulfonate condensate/Lignosulfonate blend; Calcium Dodecylbenzene
Sulfonate (Branched); Diisopropyl naphthalenesulphonate; erythritol distearate; linear and
branched dodecylbenzene sulfonic acids; Naphthalene Suilfonate Formaldehyde
Condensate; nonylphenol ethoxylate, POE-30; Phosphate Esters, Tristyrylphenol
Ethoxylate, Free Acid; Polyoxyethylene (15) tallowalkylamines; sodium alkyl naphthalene
sulfonate; sodium alkyl naphthalene sulfonate condensate; sodium alkylbenzene sulfonate;
sodium isopropyl naphthalene sulfonate; Sodium Methyl Naphthalene; Formaldehyde
Sulfonate; sodium salt of n-butyl naphthalene sulfonate; tridecyl alcohol ethoxylate, POE-
18; Triethanolamine isodecancl phosphate ester; Triethanolamine tristyrylphosphate ester;
Tristyrylpheno! Ethoxylate Sulfate; Bis(2-hydroxyethyl)tallowalkylamines;

f. Sodium chloride or sodium chloride combined with at least one material selected from the
group consisting of: lactose monohydrate; lactose anhydrous; mannitol; microcrystalline
cellulose; sucrose; glucose; talc; kaolin; calcium carbonate; malic acid; tartaric acid;
trisodium citrate dihydrate; D,L-Malic acid; sodium pentane sulfate; sodium octadecyl
sulfate; Brij700; Brij76; sodium n-lauroyl sacrosine; lecithin; docusate sodium; polyoxyl-40-
stearate; Aerosil R972 fumed silica; sodium lauryl sulfate or other alkyl sulfate surfactants
with a chain length between C5 to C18; polyvinyl pyrrolidone; sodium lauryl sulfate and
polyethylene glycol 40 stearate, sodium lauryl sulfate and polyethylene glycol 100 stearate,
sodium lauryl sulfate and PEG 3000, sodium fauryl sulphate and PEG 6000, sodium lauryl
sulphate and PEG 8000, sodium lauryl sulphate and PEG 10000, sodium lauryl suifate and
Brij700, sodium lauryl sulfate and Poloxamer 407, sodium lauryl sulfate and Poloxamer 338,
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sodium lauryl sulfate and Poloxamer 188; Poloxamer 407, Poloxamer 338, Poloxamer 188,
alkyl naphthalene sulfonate condensate/Lignosulfonate blend; Calcium Dodecylbenzene
Sulfonate (Branched),; Diisopropyl naphthalenesulphonate; erythritol distearate; linear and
branched dodecylbenzene sulfonic acids; Naphthalene Sulfonate Formaldehyde
Condensate; nonylphenol ethoxylate, POE-30; Phosphate Esters, Tristyrylphenol
Ethoxylate, Free Acid; Polyoxyethylene (15) tallowalkylamines; sodium alkyl naphthalene
sulfonate; sodium alkyl naphthalene sulfonate condensate; sodium alkylbenzene sulfonate;
sodium isopropyl naphthalene sulfonate; Sodium Methyl Naphthalene; Formaldehyde
Sulfonate; sodium salt of n-butyl naphthalene sulfonate; tridecyl alcohol ethoxylate, POE-
18; Triethanclamine isodecanol phosphate ester; Triethanolamine tristyrylphosphate ester;
Tristyrylphenol Ethoxylate Sulfate; Bis(2-hydroxyethyl)tallowalkylamines;

g. xylitol or xylitol combined with at least one material selected from the group
consisting of. lactose monohydrate; lactose anhydrous; mannitol; microcrystalline cellulose;
sucrose; glucose; sodium chloride; talc; kaolin; calcium carbonate; malic acid; tartaric acid;
trisodium citrate dihydrate; D,L-Malic acid; sodium pentane sulfate; sodium octadecyl
sulfate; Brij700; Brij76; sodium n-lauroyl sacrosine; lecithin; docusate sodium; polyoxyl-40-
stearate; Aerosil R972 fumed silica; sodium lauryl sulfate or other alkyl sulfate surfactants
with a chain length between C5 to C18; polyvinyl pyrrolidone; sodium lauryl sulfate and
polyethylene glycol 40 stearate, sodium lauryl sulfate and polyethylene glycol 100 stearate,
sodium lauryl sulfate and PEG 3000, sodium lauryl sulphate and PEG 6000, sodium lauryl
sulphate and PEG 8000, sodium lauryl suiphate and PEG 10000, sodium lauryl sulfate and
Brij700, sodium lauryl sulfate and Poloxamer 407, sodium lauryl sulfate and Poloxamer 338,
sodium lauryl sulfate and Poloxamer 188; Poloxamer 407, Poloxamer 338, Poloxamer 188,
alkyl naphthalene suifonate condensaie!i.ignosulfonate blend; Calcium Dodecylbenzene
Sulfonate (Branched); Diisopropyl naphthalenesulphonate; erythritol distearate; linear and
branched dodecylbenzene sulfonic acids; Naphthalene Sulfonate Formaldehyde
Condensate; nonylphenol ethoxylate, POE-30; Phosphate Esters, Tristyrylphenol
Ethoxylate, Free Acid; Polyoxyethylene (15) taliowalkylamines; sodium alkyl naphthalene
sulfonate; sodium alkyl naphthalene sulfonate condensate; sodium alkylbenzene sulfonate;
sodium isopropyl naphthalene sulfonate; Sodium Methyl Naphthalene; Formaldehyde
Sulfonate; sodium salt of n-butyl naphthalene sulfonate; tridecyl alcohol ethoxylate, POE-
18; Triethanclamine isodecanol phosphate ester; Triethanolamine tristyrylphosphate ester,
Tristyrylphenol Ethoxylate Sulfate; Bis{2-hydroxyethyl)tallowalkylamines;

h. Tartaric acid or tartaric acid combined with at least one material selected from the
group consisting of: lactose monohydrate; lactose anhydrous; mannitol; microcrystalline
cellulose; sucrose; glucose; sodium chloride; tale: kaolin; calcium carbonate; malic acid;
trisodium citrate dihydrate; D,L-Malic acid; sodium pentane sulfate; sodium octadecyl
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sulfate; Brij700; Brij76; sodium n-lauroyl sacrosine; lecithin; docusate sodium; polyoxyl-40-
stearate; Aerosil RO72 fumed silica; sodium lauryl sulfate or other alkyl sulfate surfactants
with a chain length between C5 to C18; polyvinyl pyrrolidone; sodium lauryl sulfate and
polyethylene glycol 40 stearate, sodium lauryl sulfate and polyethylene glycol 100 stearate,
sodium lauryl sulfate and PEG 3000, sodium lauryl sulphate and PEG 6000, sodium lauryl
sulphate and PEG 8000, sodium lauryl sulphate and PEG 10000, sodium lauryl sulfate and
Brij7 00, sodium lauryl sulfate and Poloxamer 407, sodium lauryl sulfate and Poloxamer 338,
sodium lauryl sulfate and Poloxamer 188; Poloxamer 407, Poloxamer 338, Poloxamer 188,
alkyl naphthalene sulfonate condensate/Lignosulfonate blend; Calcium Dodecylbenzene
Sulfonate {(Branched); Diisopropyl naphthalenesulphonate; erythritol distearate; linear and
branched dodecylbenzene sulfonic acids; Naphthalene Sulfonate Formaldehyde
Condensate; nonylphenol ethoxylate, POE-30; Phosphate Esters, Tristyrylphenol
Ethoxylate, Free Acid; Polyoxyethylene (15) tallowalkylamines; sodium alkyl naphthalene
sulfonate; sodium alkyl naphthalene sulfonate condensate; sodium alkylbenzene sulfonate;
sodium isopropyl naphthalene sulfonate; Sodium Methyl Naphthalene; Formaldehyde
Sulfonate; sodium salt of n-butyl naphthalene sulfonate; tridecyl alcohol ethoxylate, POE-
18; Triethanolamine isodecanol phosphate ester; Triethanolamine tristyrylphosphate ester;
Tristyrylphenol Ethoxylate Sulfate; Bis(2-hydroxyethyl)tallowalkylamines;

i. microcrystalline cellulose or microcrystalline celiulose combined with at least one material
selected from the group consisting of. lactose monohydrate; xylitol, lactose anhydrous;
mannitol; sucrose; glucose; sodium chloride; talc; kaolin; calcium carbonate; malic acid;
tartaric acid; trisodium citrate dihydrate; D,L-Malic acid; sodium pentane sulfate; sodium
octadecyl sulfate; Brij700; Brij76; sodium n-lauroyl sacrosine; lecithin; docusate sodium;
polyoxyl-40-stearate; Aerosil R972 fumed silica; sodium lauryl sulfate or other alkyl sulfate
surfactants with a chain length between C5 to C18; polyvinyl pyrrolidone; sodium lauryl
sulfate and polyethylene glycol 40 stearate, sodium lauryl sulfate and polyethylene gtycol
100 stearate, sodium lauryl sulfate and PEG 3000, sodium lauryl sulphate and PEG 6000,
sodium lauryl sulphate and PEG 8000, sodium laury! sulphate and PEG 10000, sodium
lauryl sulfate and Brij700, sodium lauryl sulfate and Poloxamer 407, sodium lauryl sulfate
and Poloxamer 338, sodium lauryl sulfate and Poloxamer 188; Poloxamer 407, Poloxamer
338, Poloxamer 188, alkyl naphthalene sulfonate condensate/Lignosulfonate blend;
Calcium Dodecylbenzene Sulfonate (Branched); Diisopropyl naphthalenesulphonate;
erythritol distearate; linear and branched dodecylbenzene sulfonic acids; Naphthalene
Sulfonate Formaldehyde Condensate; nonylphenol ethoxylate, POE-30; Phosphate Esters,
Tristyrylphenol Ethoxylate, Free Acid; Polyoxyethylene (15) tallowalkylamines; sodium alkyl
naphthalene sulfonate; sodium alkyl naphthalene suifonate condensate; sodium

alkylbenzene sulfonate; sodium isopropyl naphthalene sulfonate; Sodium Me_thyl
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Naphthalene; Formaldehyde Sulfonate; sodium salt of n-butyl naphthalene sulfonate;
tridecyl alcohol ethoxylate, POE-18; Triethanolamine isodecanol phosphate ester;
Triethanolamine tristyrylphosphate ester; Tristyrylphenol Ethoxylate Sulfate; Bis(2-
hydroxyethyltallowalkylamines;

j. Kaolin combined with at least one material selected from the group consisting of: lactose
monohydrate; xylitol, lactose anhydrous; mannitol; microcrystalline cellulose; sucrose;
glucose; sodium chioride; talc; kaolin; calcium carbonate; malic acid; tartaric acid; trisodium
citrate dihydrate; D,L-Malic acid; sodium pentane sulfate; sodium octadecy! sulfate; Brij700;
Brij76; sodium n-lauroyl sacrosine; lecithin; docusate sodium; polyoxyl-40-stearate; Aerosil
R972 fumed silica; sodium lauryl sulfate or other alkyl sulfate surfactants with a chain length
between C5 to C18; polyvinyl pyrrolidone; sodium lauryl sulfate and polyethylene glycol 40
stearate, sodium lauryl sulfate and polyethylene glycol 100 stearate, sodium lauryl sulfate
and PEG 3000, sodium lauryl sulphate and PEG 6000, sodium lauryl sulphate and PEG
8000, sodium lauryl sulphate and PEG 10000, sodium lauryl sulfate and Brij700, sodium
lauryl sulfate and Poloxamer 407, sodium lauryl sulfate and Poloxamer 338, sodium lauryl
sulfate and Poloxamer 188, Poloxamer 407, Poloxamer 338, Poloxamer 188, alkyl
naphthalene sulfonate condensate/Lignosulfonate blend; Calcium Dodecylbenzene
Sulfonate (Branched), Diisopropyl naphthalenesulphonate; erythritol distearate; linear and
branched dodecylbenzene sulfonic acids; Naphthalene Sulfonate Formaldehyde
Condensate; nonylphenol ethoxylate, POE-30; Phosphate Esters, Tristyrylphenol
Ethoxylate, Free Acid; Polyoxyethylene (15) tallowalkylamines; sodium alkyl naphthalene
sulfonate; sodium alkyl naphthalene sulfonate condensate; sodium alkylbenzene sulfonate;
sodium isopropyl naphthalene sulfonate; Sodium Methyl Naphthalene; Formaldehyde
Sulfonate; sodium salt of n-butyl naphthalene sulfonate; tridecyl alcohol ethoxylate, POE-
18; Triethanolamine isodecénol phosphate ester; Triethanolamine tristyrylphosphate ester;
Tristyrylphenol Ethoxylate Sulfate; Bis(2-hydroxyethyl)tallowalkylamines;

k. Talc combined with at least one material selected from the group consisting of:
lactose monohydrate; xylitol; Jactose anhydrous; mannitol; microcrystalline celiulose;
sucrose; glucose; sodium chloride; kaolin; calcium carbonate; malic acid; tartaric acid;
trisodium citrate dihydrate; D,L-Malic acid; sodium pentane sulfate; sodium octadecyl
sulfate; Brij700; Brij76; sodium n-lauroyl sacrosine; lecithin; docusate sodium; polyoxyl-40-
stearate; Aerosil R972 fumed silica; sodium lauryl sulfate or other alkyl sulfate surfactants
with a chain length between C5 to C18; polyvinyl pyrrolidone; sodium lauryl sulfate and
polyethylene glycol 40 stearate, sodium lauryl sulfate and polyethylene glycol 100 stearate,
sodium lauryl sulfate and PEG 3000, sodium lauryl sulphate and PEG 6000, sodium lauryl
sulphate and PEG 8000, sodium lauryl sulphate and PEG 10000, sodium lauryl sulfate and
Brij700, sodium lauryl sulfate and Poloxamer 407, sodium lauryl sulfate and Poloxamer 338,
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sodium lauryl sulfate and Poloxamer 188; Poloxamer 407, Poloxamer 338, Poloxamer 188,
alkyl naphthalene sulfonate condensate/Lignosuifonate blend; Calcium Dodecylbenzene
Sulfonate (Branched); Diisopropyl naphthalenesulphonate; erythritol distearate; linear and
branched dodecylhenzene sulfonic acids; Naphthalene Sulfonate Formaldehyde
Condensate; nonylphenol ethoxylate, POE-30; Phosphate Esters, Tristyrylphenol
Ethoxylate, Free Acid; Polyoxyethylene (15) tallowalkylamines; sodium alkyl naphthalene
sulfonate; sodium alkyl naphthalene sulfonate condensate; sodium alkylbenzene sulfonate;
sodium isopropyl naphthalene sulfonate; Sodium Methyl Naphthalene; Formaldehyde
Sulfonate; sodium salt of n-butyl naphthalene sulfonate; tridecyl alcohol ethoxylate, POE-
18; Triethanolamine isodecanol phosphate ester; Tristhanolamine tristyrylphosphate ester;
Tristyrylphenol Ethoxylate Sulfate; Bis(2-hydroxyethyl)tallowalkylamines.
12. The method of any preceding claim, wherein a milling aid or combination of milling aids is
used where the milling aid is selected from the group consisting of: colloidal silica, a solid or semi
solid surfactant, a liquid surfactant, a surfactant that can be manufactured into a solid or
semisolid, a polymer, a stearic acid and derivatives thereof.
13. The method of claim 12, wherein the surfactant is selected from the group consisting of:
polyoxyethylene alkyl ethers, polyoxyethylene stearates, poloxamers, sarcosine bhased
surfactants, polysorbates, alkyl sulfates and other sulfate surfactants, ethoxylated castor oil,
polyvinylpyrrolidones, deoxycholate based surfactants, trimethyl ammonium based surfactants,
lecithin and other phospholipids and bile salts.
14. The method of claims 12 or 13, wherein the surfactant is selected from the group
consisting of: sodium lauryl sulfate, sodium docusate, sodium deoxycholate, N-lauroylsarcosine
sodium salt, benzalkonium chloride, cetylpyridinium chloride, cetylpyridinium bromide,
benzethonium chloride, PEG 40 stearate, PEG 100 stearate, poloxamer 188, Brji 72, Brji 700, Brji
78, Brji 76, Cremophor EL, Cremophor RH-40, Dehscofix820, Kollidon 25, Kraftsperse 1251,
Lecithin, Poloxamer 407, polyethyleneglycol 3000, polyethyleneglycol, 8000, polyvinylpyrrolidone,
sodium dodecylbenzenesulphonic acid, sodium octadecyl sulphate, sodium pentane sulphonate,
soluplus HS15, Teric305, Tersperse 2700, Terwet 1221, Terwet 3785, Tween 80 and polysorbate
61.
15. The method of any preceding claim, wherein the millable grinding matrix is lactose or
mannitol and further comprises a surfactant.
16. The method of anyone of claims 12 to 15, wherein the surfactant is sodium lauryl
sulphate.
17. The method of any one of claims 12 to 16, wherein the milling aid has a concentration
selected from the group consisting of: 0.1 -10 % w/w, 0.1 -5 % wiw, 0.1 -2.5 % w/w, of 0.1 — 2%
wiw, 0.1 -1 %, 0.5 -5% wiw, 0.5 -3% w/w, 0.5 -2% wiw, 0.5 - 1.5%, 0.5 -1 % wiw, of 0.756—1.25
% wiw, 0.75 -1% and 1% w/w.
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18. The method of any preceding claim, wherein a facilitating agent is used or combination of
facilitating agents is used where the facilitating agent is selected from the group consisting of:
surfactants, polymers, binding agents, filing agents, lubricating agents, sweeteners, flavouring
agents, preservatives, buffers, wetting agents, disintegrants, effervescent agents, agents that
may form part of a medicament, including a solid dosage form.
19. The method of claim 18, 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 % of
the total milling time remaining, with 1-10 % of the total milling time remaining, with 1-20 % of the
total miflling time remaining, with 1-30 % of the total milling time remaining, with 2-5% of the total
milling time remaining, with 2-10% of the total milling time remaining and with 5-20% of the total
milling time remaining.
20. The method of any one of claims 18 to 19, wherein a facilitating agent is selected from the
group consisting of: crosslinked PVP {crospovidone), cross linked carmellose (croscarmellose),
sodium starch glycolate, Povidone (PVP), Povidone K12, Povidone K17, Povidone K25, Povidone
K29/32 and Povidone K30.
21. A composition comprising meloxicam, produced by the method of any one of claims 1-20.
22. A composition comprising meloxicam, produced by the method comprising the steps of:
dry milling a solid biclogically 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 biologically active material is meloxicam and
wherein the average particle size, as determined on a particle number basis, or the median
particle size, as determined on a particle volume basis, is equal to or less than 2000 nm.
23. The composition of claim 22, wherein the average particle size, determined on a patticle
number basis, is equal to or less than a size selected from the group 1900 nm, 1800nm, 1700nm,
1600nm, 1500nm, 1400nm, 1300nm, 1200 nm, 1100nm, 1000nm, 900nm, 800nm, 700nm,
600nm, 500nm, 400 nm, 300nm, 200nm and 100 nm.
24, The composition of claim 22, wherein the particles have a median particle size,
determined on a particle volume basis, equal or less than a size selected from the group 1900
nm, 1800nm, 1700nm, 1600nm, 1500nm, 1400nm, 1300nm, 1200 nm, 1100nm, 1000nm, 800nm,
800nm, 700nm, 600nm, 500nm, 400 nm, 300nm, 200nm and 100 nm.
25. The composition of claim 24, wherein the percentage of particles, on a particle volume
basis, is selected from the group consisting of: 50 %, 60%, 70%, 80%, 90%, 95% and 100 % less
than:

a. 2000nm (% < 2000 nm); or

b. 1000nm (% < 1000 nm);
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or is selected from the group 0%, 10%, 20%, 30%, 40%, 50 %, 60%, 70%, 80%, 90%, 95%
and 100 % less than:

C. 500nm (% < 500 nm),
d. 300nm (% < 300 nm); or
e. 200nm (% < 200 nm).

26. The composition of claim 24, wherein the Dx of the patticle size distribution, as measured
on a particle volume basis, is selected from the group consisting of less than or equal to 1900 nm,
1800nm, 1700nm, 1600nm, 1500nm, 1400nm, 1300nm, 1200 nm, 1100nm, 1000nm, 900nm,
800nm, 700nm, 600nm, 500nm, 400 nm, 300nm, 200nm, and 100 nm; wherein x is greater than
or equal to 90.
27. A composition comprising dry-milled particles of meloxicam dispersed in at least two
partially dry-milled grinding matrices, wherein the particles have at least one of:
a. a median particle size as measured on a particle volume basis is less than or equal
to a size selected from the group consisting of 1900 nm, 1800nm, 1700nm, 1600nm,
1500nm, 1400nm, 1300nm, 1200 nm, 1100nm, 1000nm, 900nm, 800nm, 700nm, 600nm,
500nm, 400 nm, 300nm, 200nm and 100 nm; and
b. an average particle size as measured on a particle number basis is less than or
equal to a size selected from the group consisting of 1900 nm, 1800nm, 1700nm, 1600nm,
1500nm, 1400nm, 1300nm, 1200 nm, 1100nm, 1000nm, 900nm, 800nm, 700nm, 600nm,
500nm, 400 nm, 300nm, 200nm and 100 nm.
28. The composition of claim 27, wherein the Dx of the particle size distribution, as measured
on a particle volume basis, is selected from the group consisting of less than or equal to 1900 nm,
1800nm, 1700nm, 1600nm, 1500nm, 1400nm, 1300nm, 1200 nm, 1100nm, 1000nm, 900nm,
800nm, 700nm, 600nm, 500nm, 400 nm, 300nm, 200nm, and 100 nm; wherein X is greater than
or equal to 90.
29. The composition of claim 27, wherein the grinding matrices are selected from the group

consisting of:

a. lactose monohydrate or lactose monohydrate combined with at least one material
selected from the group consisting of: xylitol; lactose anhydrous; microcrystalline cellulose;
sucrose; glucose; sodium chloride; talc; kaolin; calcium carbonate; malic acid; trisodium
citrate dihydrate; D,L-Malic acid; sodium pentane sulfate; sodium octadecy! sulfate; Brij700;
Brij76; sodium n-lauroyl sacrosine; lecithin; docusate sodium; polyoxyl-40-stearate; Aerosil
R972 fumed silica; sodium lauryl sulfate or other alkyl sulfate surfactants with a chain length
between C5 to C18; polyvinyl pyrrolidone; sodium lauryl sulfate and polyethylene glycol 40
stearate, sodium lauryl sulfate and polyethylene glycol 100 stearate, sodium lauryl sulfate
and PEG 3000, sodium lauryl sulphate and PEG 6000, sodium lauryl sulphate and PEG
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8000, sodium lauryl sulphate and PEG 10000, sodium lauryl suifate and Brij700, sodium
lauryl sulfate and Poloxamer 407, sodium lauryl sulfate and Poloxamer 338, sodium lauryl
sulfate and Poloxamer 188; Poloxamer 407, Poloxamer 338, Poloxamer 188, alkyl
naphthalene suifonate condensate/Lignosulfonate blend; Calcium Dodecylbenzene
Sulfonate (Branched); Diisopropyl naphthalenesulphonate; erythritol distearate; linear and
branched dodecylbenzene sulfonic acids; Naphthalene Suifonate Formaldehyde
Condensate; nonylphenol ethoxylate, POE-30; Phosphate Esters, Tristyrylphenol
Ethoxylate, Free Acid; Polyoxyethylene (15) tallowalkylamines; sodium alkyl naphthalene
sulfonate; sodium alkyl naphthalene sulfonate condensate; sodium alkylbenzene sulfonate;
sodium isopropyl naphthalene sulfonate; Sodium Methyl Naphthalene; Formaldehyde
Sulfonate; sodium salt of n-butyl naphthalene sulfonate; tridecyl alcohol ethoxylate, POE-
18; Triethanolamine isodecanol phosphate ester, Triethanolamine tristyrylphosphate ester,
Tristyrylphenol Ethoxylate Sulfate; Bis(2-hydroxyethyljtallowalkylamines;

b. lactose anhydrous or lactose anhydrous combined with at least one material
selected from the group consisting of: lactose monochydrate; xylitol, microcrystalline
cellulose; sucrose; glucose; sodium chloride; tale; kaolin; calcium carbonate; malic acid;
trisodium citrate dihydrate; D,L-Malic acid; sodium pentane sulfate; sodium octadecyl
sulfate; Brij700; Brij76; sodium n-lauroyl sacrosine; lecithin; docusate sodium; polyoxyl-40-
stearate; Aerosil R972 fumed silica; sodium lauryl sulfate or other alkyl sulfate surfactants
with a chain length between C5 to C18; polyvinyl pyrrolidone; sodium lauryl sulfate and
polyethylene glycol 40 stearate, sodium lauryl sulfate and polyethylehe glycol 100 stearate,
sodium lauryl sulfate and PEG 3000, sodium lauryl sulphate and PEG 6000, sodium lauryl
sulphate and PEG 8000, sodium lauryl sulphate and PEG 10000, sodium lauryl sulfate and
Brij700, sodium lauryl sulfate and Poloxamer 407, sodium lauryl sulfate and Poloxamer 338,
sodium lauryl sulfate and Poloxamer 188; Poloxamer 407, Poloxamer 338, Poloxamer 188,
alkyl naphthalene sulfonate condensate/Lignosulfonate blend; Calcium Dodecylbenzene
Sulfonate (Branched); Diisopropyl naphthalenesulphonate; erythritol distearate; linear and
branched dodecylbenzene sulfonic acids; Naphthalene Sulfonate Formaldehyde
Condensate; nonylphenol ethoxylate, POE-30; Phosphate Esters, Tristyrylphenol
Ethoxylate, Free Acid; Polyoxyethylene (15) tallowaikylamines; sodium alkyl naphthalene
sulfonate; sodium alkyl naphthalene sulfonate condensate; sodium alkylbenzene sulfonate;
sodium isopropyl naphthalene sulfonate; Sodium Methyl Naphthalene; Formaldehyde
Sulfonate; sodium salt of n-butyl naphthalene sulfonate; tridecyl alcohol ethoxylate, POE-
18; Triethanolamine isodecanol phosphate ester; Triethanolamine tristyrylphosphate ester;
Tristyrylphenol Ethoxylate Suifate; Bis(2-hydroxyethyl)tallowalkylamines;

c. mannitol or mannitol combined with at least one material selected from the group

consisting of. lactose monchydrate; xylitol; lactose anhydrous; microcrystalline celiulose;
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sucrose; glucose; sodium chloride; tale: kaolin; calcium carbonate; malic acid; trisodium
citrate dihydrate; D,L-Malic acid; sodium pentane sulfate; sodium octadecyl sulfate; Brij700;
Brij76; sodium n-lauroyl sacrosine; lecithin; docusate sodium; polyoxyl-40-stearate; Aerosil
R972 fumed silica; sodium lauryl sulfate or other alkyl sulfate surfactants with a chain length
between C5 to C18; polyvinyl pyrrolidone; sodium lauryl sulfate and polyethylene glycol 40
stearate, sodium lauryl sulfate and polyethylene glycol 100 stearate, sodium lauryl sulfate
and PEG 3000, sodium lauryl sulphate and PEG 6000, sodium lauryl sulphate and PEG
8000, sodium lauryl sulphate and PEG 10000, sodium lauryl sulfate and Brij?OO, sodium
lauryl sulfate and Poloxamer 407, sodium lauryl sulfate and Poloxamer 338, sodium lauryl
sulfate and Poloxamer 188; Poloxamer 407, Poloxamer 338, Poloxamer 188, alkyl
naphthalene sulfonate condensate/Lignosulfonate blend; Calcium Dodecylbenzene
Sulfonate (Branched), Diisopropyl naphthalenesulphonate; erythritol distearate; linear and
branched dodecylbenzene sulfonic acids, Naphthalene Sulfonate Formaldehyde
Condensate; nonylphenol ethoxylate, POE-30; Phosphate Esters, Tristyrylphenol
Ethoxylate, Free Acid; Polyoxyethylene (15) tallowalkylamines; sodium alkyl naphthalene
sulfonate; sodium alkyl naphthalene sulfonate condensate; sodium alkylbenzene sulfonate;
sodium isopropyl naphthalene sulfonate; Sodium Methyl Naphthalene; Formaldehyde
Sulfonate; sodium salt of n-butyl naphthalene sulfonate; tridecyt alcohol ethoxylate, POE-
18; Triethanolamine isodecanol phosphate ester; Triethanolamine tristyrylphosphate ester,;
Tristyrylphenol Ethoxylate Sulfate; Bis(2-hydroxyethyl)tallowalkylamines;

d. Sucrose or sucrose combined with at least one material selected from the group
consisting of: lactose monohydrate; lactose anhydrous; mannitol;, microcrystalline cellulose;
glucose; sodium chloride; talc; kaolin; calcium carbonate; malic acid; tartaric acid; trisodium
citrate dihydrate; D,[-Malic acid; sodium pentane sulfate; sodium octadecyl sulfate; Brij700;
Brij76; sodium n-lauroyl sacrosine; lecithin, docusate sodium; polyoxyl-40-stearate; Aerosil
R972 fumed silica; sodium lauryl sulfate or other alkyl sulfate surfactants with a chain length
between C5 to C18; polyvinyl pyrrolidone; sodium laury! sulfate and polyethylene glycol 40
stearate, sodium lauryl sulfate and polyethylene glycol 100 stearate, sodium lauryl sulfate
and PEG 3000, sodium lauryl sulphate and PEG 6000, sodium lauryl sulphate and PEG
8000, sodium lauryl sulphate and PEG 10000, sodium lauryl sulfate and Brij700, sodium
lauryl sulfate and Poloxamer 407, sodium lauryl sulfate and Poloxamer 338, sodium lauryl
sulfate and Poloxamer 188; Poloxamer 407, Poloxamer 338, Poloxamer 188, alkyl
naphthalene sulfonate condensate/Lignosulfonate blend; Calcium Dodecylbenzene
Sulfonate (Branched); Diisopropyl naphthalenesulphonate; erythritol distearate; linear and
branched dodecylbenzene sulfonic acids; Naphthalene Sulfonate Formaldehyde
Condensate; nonylphenol ethoxylate, POE-30; Phosphate Esters, Tristyrylphenol
Ethoxylate, Free Acid; Polyoxyethylene (15) tallowalkylamines; sodium alkyl naphthalene
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sulfonate; sodium alkyl naphthalene sulfonate condensate; sodium alkylbenzene sulfonate;
sodium isopropyl naphthalene sulfonate; Sodium Methyl Naphthalene; Formaldehyde
Sulfonate; sodium salt of n-butyl naphthalene sulfonate; tridecyl alcohol ethoxylate, POE-
18; Triethanolamine isodecancl phosphate ester; Triethanolamine tristyrylphosphate ester;
Tristyrylphenol Ethoxylate Sulfate; Bis(2-hydroxyethyl)tallowalkylamines;

e. Glucose or glucose combined with at least one material selected from the group
consisting of: lactose monohydrate; Iactose”anhydrous; mannitol; microcrystalline cellulose;
sucrose; sodium chioride; tale; kaolin; calcium carbonate; malic acid; tartaric acid; trisodium
citrate dihydrate; D,L-Malic acid; sodium pentane sulfate; sodium octadecyi sulfate; Brij700;
Brij76; sodium n-lauroyl sacrosine; lecithin; docusate sodium; polyoxyl-40-stearate; Aerosil
R972 fumed silica; sodium lauryl sulfate or other alkyl sulfate surfactants with a chain length
between C5 to C18; polyvinyl pyrrolidone; sodium lauryl sulfate and polyethylene glycol 40
stearate, sodium lauryl sulfate and polyethylene glycol 100 stearate, sodium lauryl sulfate
and PEG 3000, sodium lauryl sulphate and PEG 6000, sodium lauryl sulphate and PEG
8000, sodium lauryl sulphate and PEG 10000, sodium lauryl sulfate and Brij700, sodium
lauryl sulfate and Poloxamer 407, sodium lauryl sulfate and Poloxamer 338, sodium lauryl
sulfate and Poloxamer 188; Poloxamer 407, Poloxamer 338, Poloxamer 188, alkyl
naphthalene sulfonate condensate/Lignosulfonate blend; Calcium Dodecylbenzene
Sulfonate (Branched); Diisopropyl naphthalenesulphonate; erythritol distearate; linear and
branched dodecylbenzene sulfonic acids; Naphthalene Sulfonate Formaldehyde
Condensate; nonylphenol ethoxylate, POE-30; Phosphate Esters, Tristyrylphenol
Ethoxylate, Free Acid; Polyoxyethylene (15) tallowalkylamines; sodium alkyl naphthalene
sulfonate; sodium alkyl naphthalene sulfonate condensate; sodium alkylbenzene sulfonate;
sodium isopropyl naphthalene sulfonate; Sodium Methyl Naphthalene; Formaldehyde
Sulfonate; sodium salt of n-butyl naphthalene sulfonate; tridecyl alcohol ethoxylate, POE-
18; Triethanolamine isodecanol phosphate ester; Triethanolamine tristyrylphosphate ester;
Tristyrylphenol Ethoxylate Sulfate; Bis(2-hydroxyethytallowalkylamines;,

f. Sodium chloride or sodium chloride combined with at least one material selected from the
group consisting of: lactose monohydrate; lactose anhydrous; mannitol, microcrystalline
cellulose; sucrose; glucose; talc; kaolin; calcium carbonate; malic acid; tartaric acid;
trisodium citrate dihydrate; D,L-Malic acid; sodium pentane sulfate; sodium octadecyl
sulfate; Brij700; Brij76; sodium n-lauroyl sacrosine; lecithin; docusate sodium; polyoxyl-40-
stearate; Aerosil R972 fumed silica; sodium lauryl sulfate or other alkyl sulfate surfactants
with a chain length between C5 to C18; polyvinyl pyrrolidone; sodium lauryl sulfate and
polysthylene glycol 40 stearate, sodium lauryl sulfate and polyethylene glycol 100 stearate,
sodium lauryl sulfate and PEG 3000, sodium lauryl sulphate and PEG 6000, sodium lauryl
sulphate and PEG 8000, sodium lauryl sulphate and PEG 10000, sodium lauryl sulfate and
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Brij700, sodium lauryl sulfate and Poloxamer 407, sodium lauryl sulfate and Poloxamer 338,
sodium lauryl sulfate and Poloxamer 188; Poloxamer 407, Poloxamer 338, Poloxamer 188,
alkyl naphthalene sulfonate condensate/Lignosulfonate blend; Calcium Dodecylbenzene
Sulfonate (Branched); Diisopropyl naphthalenesulphonate; erythritol distearate; linear and
branched dodecylbenzene sulfonic acids; Naphthalene Sulfonate Formaldehyde
Condensate; nonylphenol ethoxylate, POE—30; Phosphate Esters, Tristyrylphenol
Ethoxylate, Free Acid; Polyoxyethylene (15) tallowalkylamines; sodium alkyl naphthalene
sulfonate; sodium alkyl naphthalene sulfonate condensate; sodium alkylbenzene sulfonate;
sodium isopropyl naphthalene sulfonate; Sodium Methyl Naphthalene; Formaldehyde
Sulfonate; sodium salt of n-butyl naphthalene sulfonate; tridecyl alcohol ethoxylate, POE-
18; Triethanolamine isodecanol phosphate ester; Triethanolamine tristyrylphosphate ester;
Tristyrylphenol Ethoxylate Sulfate; Bis(2-hydroxyethyljtallowalkylamines;

d. xylitol or xylitol combhined with at least one material selected from the group
consisting of: lactose monochydrate; lactose anhydrous; mannitol; microcrystalline cellulose;
sucrose; glucose; sodium chloride; talc; kaoclin; calcium carbonate; malic acid; tartaric acid,;
trisodium citrate dihydrate; D,L-Malic acid; sodium pentane sulfate; sodium octadecyl
sulfate; Brij700; Brij76; sodium n-lauroyl sacrosine; lecithin; docusate sodium; polyoxyl-40-
stearate; Aerosil R972 fumed silica; sodium lauryl sulfate or other alkyl sulfate surfactants
with a chain length between C5 to C18; polyvinyl pyrrolidone; sodium lauryl sulfate and
polyethylene glycol 40 stearate, sodium lauryl sulfate and polyethylene glycol 100 stearate,
sodium lauryl sulfate and PEG 3000, sodium lauryl sulphate and PEG 6000, sodium lauryl
sulphate and PEG 8000, sodium lauryl sulphate and PEG 10000, sodium lauryl sulfate and
Brij700, sodium lauryl sulfate and Poloxamer 407, sodium lauryl sulfate and Poloxamer 338,
sodium lauryl sulfate and Poloxamer 188; Poloxamer 407, Poloxamer 338, Poloxamer 188,
alkyl naphthalene sulfonate condensate/Lignosulfonate blend; Calcium Dodecylbenzene
Sulfonate (Branched); Diisopropyl naphthalenesulphonate; erythritol distearate; linear and
branched dodecylbenzene sulfonic acids; Naphthalene Sulfonate Formaldehyde
Condensate; nonylphenol ethoxylate, POE-30; Phosphate Esters, Tristyrylphenol
Ethoxylate, Free Acid; Polyoxyethylene (15) tallowalkylamines; sodium alkyl naphthalene
sulfonate; sodium alkyl naphthalene sulfonate condensate; sodium alkylbenzene sulfonate;
sodium isopropyl naphthalene sulfonate; Sodium Methyl Naphthalene; Formaldehyde
Sulfonate; sodium salt of n-butyl naphthalene sulfonate; tridecyl alcohol ethoxylate, POE-
18; Triethanolamine isodecanol phosphate ester; Triethanolamine tristyrylphosphate ester;
Tristyrylphenol Ethoxylate Sulfate; Bis(2-hydroxyethyljtallowalkylamines; |
h. Tartaric acid or tartaric acid combined with at least one material selected from the
group consisting of: lactose monohydrate; lactose anhydrous; mannitol; microcrystalline

cellulose; sucrose; glucose; sodium chloride; talc; kaolin; calcium carbonate; malic acid,
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trisodium citrate dihydrate; D,L-Malic acid; sodium pentane sulfate; sodium octadecyl
suifate; Brij700; Brij76; sodium n-lauroyl sacrosine; lecithin; docusate sodium; polyoxyl-40-
stearate; Aerosil R972 fumed silica; sodium lauryl sulfate or other alkyl sulfate surfactants
with a chain length between C5 to C18; polyvinyl pyrrolidone; sodium lauryl sulfate and
polyethylene glycol 40 stearate, sodium lauryl sulfate and polyethylene glycol 100 stearate,
sodium lauryl sulfate and PEG 3000, sodium lauryl sulphate and PEG 6000, sodium lauryl
sulphate and PEG 8000, sodium lauryl sulphate and PEG 10000, sodium lauryl sulfate and
Brij700, sodium lauryl suifate and Poloxamer 407, sodium lauryl sulfate and Poloxamer 338,
sodium lauryl sulfate and Poloxamer 188; Poloxamer 407, Poloxamer 338, Poloxamer 188,
alkyl naphthalene sulfonate condensate/Lignosulfonate blend; Calcium Dodecylbenzene
Sulfonate (Branched); Diisopropyl naphthalenesulphonate; erythritol distearate; linear and
branched dodecylbenzene sulfonic acids; Naphthalene Sulfonate Formaldehyde
Condensate; nonylphenol ethoxylate, POE-30; Phosphate Esters, Tristyrylphenol
Ethoxylate, Free Acid; Polyoxyethylene (15) tallowalkylamines; sodium alkyl naphthalene
sulfonate; sodium alkyl naphthalene sulfonate condensate; sodium alkylbenzene sulfonate;
sodium isopropyl naphthalene sulfonate; Sodium Methyl Naphthalene; Formaldehyde
Sulfonate; sodium salt of n-butyl naphthalene sulfonate; tridecy! alcohol ethoxylate, POE-
18; Triethanolamine isodecanol phosphate ester; Triethanolamine tristyrylphosphate ester,;
Tristyrylphenol Ethoxylate Sulfate; Bis(2-hydroxyethy))tallowalkylamines;

i. microcrystalline cellulose or microcrystalline cellulose combined with at least one material
selected from the group consisting of: lactose monohydrate; xylitol; lactose anhydrous;
mannitol; sucrose; glucose; sodium chloride; talc; kaolin; calcium carbonate; malic acid;
tartaric acid; trisodium citrate dihydrate; D,L-Malic acid; sodium pentane sulfate; sodium
octadecyl sulfate; Brij700; Brij76; sodium n-fauroyl sacrosine; lecithin; docusate sodium;
polyoxyl-40-stearate; Aerosil RS72 fumed silica; sodium lauryl sulfate or oiher atkyl sulfate
surfactants with a chain length hetween G5 to C18; polyvinyl pyrrolidone; sodium lauryl
sulfate and polyethylene glycol 40 stearate, sodium lauryl sulfate and polyethylene glycol
100 stearate, sodium lauryl sulfate and PEG 3000, sodium lauryl sulphate and PEG 6000,
sodium lauryl sulphate and PEG 8000, sodium lauryl sulphate and PEG 10000, sodium
lauryl sulfate and Brij700, sodium lauryl sulfate and Poloxamer 407, sodium lauryl sulfate
and Poloxamer 338, sodium lauryl sulfate and Poloxamer 188; Poloxamer 407, Poloxamer
338, Poloxamer 188, alkyl naphthalene sulfonate condensate/Lignosulfonate blend;
Calcium Dodecylbenzene Sulfonate (Branched); Diisopropyl naphthalenesulphonate;
erythritol distearate; linear and branched dodecylbenzene sulfonic acids; Naphthalene
Sulfonate Formaldehyde Condensate; nonylphenol ethoxylate, POE-30; Phosphate Esters,
Tristyrylphenol Ethoxylate, Free Acid; Polyoxyethylene (15) tallowalkylamines; sodium alkyl
naphthalene sulfonate; sodium alkyl naphthalene sulfonate condensate; sodium

101




alkylbenzene sulfonate; sodium isopropyl naphthalene sulfonate; Sodium Methyl
Naphthalene; Formaldehyde Sulfonate; sodium salt of n-butyl naphthalene sulfonate;
tridecyl alcohol ethoxylate, POE-18; Triethanclamine isodecanol phosphate ester;
Triethanolamine tristyryiphosphate ester; Tristyrylphenol Ethoxylate Sulfate; Bis(2-
hydroxyethyljtallowalkylamines;

j. Kaolin combined with at least one material selected from the group consisting of: lactose
monochydrate; xylitol; lactose anhydrous; mannitol; microcrystalline cellulose; sucrose;
glucose; sodium chloride; talc; kaolin; calcium carbonate; malic acid; tartaric acid; trisodium
citrate dihydrate; D,L-Malic acid; sodium pentane sulfate; sodium octadecyl sulfate; Brij700;
Brij76; sodium n-lauroyl sacrosine; lecithin; docusate sodium; polyoxyl-40-stearate; Aerosil
R972 fumed silica; sodium lauryl suifate or other alkyl sulfate surfactants with a chain length
between C5 to C18; polyvinyl pyrrolidone; sodium lauryl sulfate and polyethylene glycol 40
stearate, sodium lauryl sulfate and polyethylene glycol 100 stearate, sodium lauryl sulfate
and PEG 3000, sodium lauryl sulphate and PEG 6000, sodium lauryl sulphate and PEG
8000, sodium lauryl sulphate and PEG 10000, sodium lauryl sulfate and Brij700, sodium
lauryl sulfate and Poloxamer 407, sodium lauryl sulfate and Poloxamer 338, sodium lauryl
sulfate and Poloxamer 188; Poloxamer 407, Poloxamer 338, Poloxamer 188, alkyl
naphthalene sulfonate condensate/Lignosulfonate blend; Calcium Dodecylbenzene
Sulfonate (Branched); Diisopropyl naphthalenesulphonate; erythritol distearate; linear and
branched dodecylbenzene sulfonic acids; Naphthalene Sulfonate Formaldehyde
Condensate; nonylphenol ethoxylate, POE-30; Phosphate Esters, Tristyrylphenol
Ethoxylate, Free Acid; Polyoxyethylene (15) tallowalkylamines; sodium alkyl naphthalene
sulfonate; sodium alkyl naphthalene sulfonate condensate; sodium alkylbenzene sulfonate;
sodium isopropyl naphthalene sulfonate; Sodium Methyl Naphthalene; Fdrmaldehyde
Sulfonate: sodium salt of n-butyl naphthalene sulfonate; tridecyl alcohol ethoxylate, POE-
18; Triethanolamine isodecanol phosphate ester; Triethanolamine tristyrylphosphate ester;
Tristyrylphenol Ethoxylate Sulfate; Bis(2-hydroxyethyljtallowalkylamines;

k. Talc combined with at least one material selected from the group consisting of:
tactose monohydrate; xylitol; lactose anhydrous; mannitol; microcrystalline cellulose;
sucrose; glucose; sodium chloride; kaolin; calcium carbonate; malic acid; tartaric acid:
trisodium citrate dihydrate; D,L-Malic acid; sodium pentane sulfate; sodium octadecyl
sulfate; Brij700; Brij76; sodium n-lauroyl sacrosine; lecithin; docusate sodium; polyoxyl-40-
stearate; Aerosil R972 fumed silica; sodium lauryl sulfate or other alkyl sulfate surfactants
with a chain length between C5 to C18; polyvinyl pyrrolidone; sodium lauryl sulfate and
polyethylene glycol 40 stearate, sodium lauryl sulfate and polyethylene glycol 100 stearate,
sodium lauryl sulfate and PEG 3000, sodium lauryl sulphate and PEG 6000, sodium lauryl
sulphate and PEG 8000, sodium lauryl suiphate and PEG 10000, sodium lauryl sulfate and
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Brij700, sodium lauryl sulfate and Poloxamer 407, sodium lauryl sulfate and Poloxamer 338,
sodium lauryl sulfate and Poloxamer 188; Poioxamer 407, Poloxamer 338, Poloxamer 188,
alkyl naphthalene sulfonate condensate/Lignosulfonate blend; Calcium Dodecylbenzene
Sulfonate (Branched); Diisopropyl naphthalenesulphonate; erythritol distearate; linear and
branched dodecylbenzene sulfonic acids; Naphthalene Sulfonate Formaldehyde
Condensate; nonylphenol ethoxylate, POE-30; Phosphate Esters, Tristyrylphenol
Ethoxylate, Free Acid; Polyoxyethylene (15) tallowalkylamines; sodium alkyl naphthalene
sulfonate; sodium alkyl naphthalene sulfonate condensate; sodium alkylbenzene sulfonate;
sodium isopropyl naphthalene sulfonate; Sodium Methyl Naphthalene; Formaldehyde
Sulfonate; sodium salt of n-butyl naphthalene sulfonate; tridecyl alcohol ethoxylate, POE-
18; Triethanolamine isodecanol phosphate ester; Triethanolamine tristyrylphosphate ester;
Tristyrylphenol Ethoxylate Sulfate; Bis(2-hydroxyethyl)tallowalkylamines.

30. The composition of claim 29, wherein the grinding matrices are at least sodium lauryl

sulfate and lactose monohydrate.

31. The composition of claim 30, wherein the composition comprises, w/w, meloxicam 3-18%,

sodium lauryl sulfate 0.5-5%, and lactose monchydrate 77-97%.

32. The composition of claim 31, wherein the composition comprises, w/w, meloxicam 7%,

sodium lauryl sulfate 3%, and lactose monohydrate 90%.

33. The composition of claim 29, wherein the grinding matrices are at least polaoxamer 188,

lecithin and mannitol.

34. The composition of claim 27 which, upon administration to a subject, provides improved

pharmacokinetic and/or pharmacodynamic properties compared with a standard reference

meloxicam composition as measured by at least one of speed of absorption, dosage potency,

efficacy, and safety.

35. The composition of claim 26, produced by the method of claim 15.

36. The composition of claim 35, comprising lactose monohydrate and sodium lauryl sulphate.

37. The composition of claim 35, comprising lactose anhydrous and sodium lauryl sulphate

38. The composition of claim 35, comprising mannitol and sodium lauryl sulphate.

39. A pharmaceutical composition comprising the composition of any one of claims 21-38.

40. The pharmaceutical composition of claim 39, wherein the administration of meloxicam

composition to a human subject exhibits a T less than that of the equivalent conventional

composition administered at the same dosage.

41. The pharmaceutical composition of any one of claims 39 to 40, wherein the administration

of meloxicam composition to a human subject exhibits in comparative pharmacokinetic testing

with a standard conventional drug active composition, in oral suspension, capsule or tablet form,

a Tmax Which is selected from the group consisting of: less than about 100%, less than about 90%,

less than about 80%, less than about 70%, less than about 60%, less than about 50%, less than
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about 40%, less than about 30%, less than about 25%, less than about 20%, less than about
15%, or less than about 10%, of the Tnax exhibited by the standard conventional drug active
composition.

42. The pharmaceutical composition of any one of claims 39 to 41, wherein administration of
the meioxicam composition to a human subject exhibits a Cax greater than that of the equivalent
conventional composition administered at the same dosage.

43. The pharmaceutical composition of any one of claims 39 to 42, wherein the administration
of meloxicam composition to a human subject exhibits in comparative pharmacokinetic testing
with a standard conventional drug active composition, in oral suspension, capsuile or tablet form,
a Cnax Which is selected from the group consisting of; greater than about 5%, greater than about
10%, greater than about 15%, greater than about 20%, greater than about 30%, greater than
about 40%, greater than about 50%, greater than about 60%, greater than about 70%, greater
than about 80%, greater than about 90%, greater than about 100%, greater than about 110%,
greater than about 120%, greater than about 130%, greater than about 140%, or greater than
about 150% ,than the Cax exhibited by the standard conventional drug active composition.

44, The pharmaceutical composition of any one of claims 39 to 43, wherein administration of
the meloxicam composition to a human subject exhibits a AUC greater than that of the equivalent
conventional composition administered at the same dosage.

45.  The pharmaceutical composition of any one of claims 39 to 44, wherein administration of
the meloxicam composition to a human subject exhibits in comparative pharmacokinetic testing
with a standard conventional drug active composition, in oral suspension, capsule or tablet form,
a AUC which is selected from the group consisting of; greater than about 5%, greater than about
10%, greater than about 15%, greater than about 20%, greater than about 30%, greater than
about 40%, greater than about 50%, greater than about 60%, greater than about 70%, greater
than about 80%, greater than about 90%, greater than about 100%, greater than about 110%,
greater than about 120%, greater than about 130%, greater than about 140%, or greater than
about 150%, than the AUC exhibited by the standard conventional drug active composition.

46. The pharmaceutical composition of any one of claims 39 to 45, comprising sodium lauryl
sulphate.

47, The pharmaceutical composition of claim 46, comprising lactose monchydrate and
sodium lauryl sulphate.

48, The pharmaceutical composition of claim 46, comprising lactose anhydrous and sodium
lauryl sulphate. .

49, The pharmaceutical composition of claim 46, comprising mannitol and sodium lauryl
sulphate.

50. The pharmaceutical composition of claim 39 when tested in vitro by the USP Apparatus I
{paddles) method at 50 rpm at 37 °C in 500 ml of 0.1% w/w sodium lauryl in phosphate solution
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buffered to pH 6.1, provides a dissolution rate of meloxicam acid such that greater than 90% (by

weight) is released at 60 minutes.

51. Use of a biologically active material produced by the method of any one of claims 1-20 in
the manufacture of a medicament for the treatment of a human in need of such treatment.

52. A method for manufacturing a pharmaceutical composition of any one of claims 39 to 50
comprising the step of combining a therapeutically effective amount of a biclogically active
material prepared by a method according to any one of the claims 1 to 20 together with a
pharmaceutically acceptable carrier to produce a pharmaceutically acceptable dosage form.

53. A unit dosage composition comprising nanoparticles of meloxicam, the composition
prepared by a method comprising: dry milling a composition comprising meloxicam, lactose or
mannitol and a surfactant in a mill comprising a plurality of milling bodies for a time period
sufficient to produce a solid dispersion comprising nanoparticles of meloxicam dispersed in at
least partially milled lactose; combining the solid dispersion with a pharmaceutically acceptable
carrier or diluent to create a pharmaceutical composition; and forming a unit dosage composition
using the pharmaceutical composition.

54, The pharmaceutically acceptable dosage form of claim 53 wherein the unit dosage
composition contains 7.5 mg of meloxicam.

55. A method for preparing a pharmaceutically acceptable dosage form comprising
nanoparticles of meloxicam having a median particle size of the meloxicam on a particle volume
basis of less than 500 nm, the composition prepared by a method comprising: dry milling a
composition comprising meloxicam, lactose or mannitol, and a surfactant in a mill comprising a
plurality of milling bodies for a time period sufficient to produce a solid dispersion comprising
nanoparticles of meloxicam having an median particle size of less than 500 nm dispersed in at
least partially milled lactose; combining the solid dispersion with a pharmaceutically acceptable
carrier or diluent fo create a pharmaceutical composition; and forming a unit dosage composition
using the pharmaceutical composition.

56. The method of claim 55 wherein the unit dosage composition contains 7.5 mg of
meloxicam.
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