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gum tragacanth (available from Eastman Kodak). This
freshly prepared dispersion exhibited flocculation with
particles 10 microns and larger.

COMPARATIVE EXAMPLE F

A dispersion of Danazol was prepared by ball milling
with zirconium oxide grinding spheres. A cylindrical
glass vessel was filled about halfway with the following
ingredients:

Grinding media: 135 ml 0.85-1.18 mm Zirbeads XR

5 g Danazol

1 g PVP K-15

94 g high purity water

This vessel was rotated horizontally on its axis at a
controlled speed of 50% critical speed (85 RPM) for 4
days. The slurry was discharged and separated from the
grinding media through a screen and examined for par-
ticle size with an optical microscope. The slurry was
examined for particle size after holding it for 4 days at
room temperature (23° C.). A drop of undiluted slurry
was placed between a glass microscope slide and a glass
cover slip and observed optically at high magnification
(400X). The slurry was partially aggregated with parti-
cles up to 10 microns in diameter. Unlike Examples 1-5,
the amount of PVP present was insufficient to hinder
particle agglomeration.

The invention has been described in detail with par-
ticular reference to preferred embodiments thereof, but
it will be understood that variations and modifications
can be effected within the spirit and scope of the inven-
tion.

What is claimed is:

1. Particles consisting essentially of 99.9-10% by
weight of a crystalline drug substance having a solubil-
ity in water of less than 10 mg/ml, said drug substance
having a non-crosslinked surface modifier adsorbed on
the surface thereof in an amount of 0.1-90% by weight
and sufficient to maintain an effective average particle
size of less than about 400 nm.

2. The particles of claim 1 having an effective average
particle size of less than 250 nm.

3. The particles of claim 1 having an effective average
particle size of less than 100 nm.

4. The particles of claim 1 wherein said drug sub-
stance is selected from analgesics, anti-inflammatory
agents, anthelmintics, anti-arrhythmic agents, antibiot-
ics, anticoagulants, antidepressants, antidiabetic agents,
antiepileptics, antihistamines, antihypertensive agents,
antimuscarinic agents, antimycobacterial agents, anti-
neoplastic agents, immunosuppressants, antithyroid
agents, antiviral agents, anxiolytic sedatives, astrin-
gents, beta-adrenoceptor blocking agents, contrast me-
dia, corticosteroids, cough suppressants, diagnostic
agents, diagnostic imaging agents, diuretics, dopaminer-
gics, haemostatics, immuriological agents, lipid regulat-
ing agents, muscle relaxants, parasympathomimetics,
parathyroid calcitonin, prostaglandins, radio-phar-
maceuticals, sex hormones, anti-allergic agents, stimu-
lants, sympathomimetics, thyroid agents, vasodilators
and xanthines.

S. The particles of claim 1 wherein said drug sub-
stance is a steroid.

6. Particles consisting essentially of 99.9-10% by
weight of a crystalline drug substance having a solubil-
ity in water of less than 10 mg/ml, said drug substance
having a non-crosslinked surface modifier absorbed on
the surface thereof in an amount of 0.1-90% by weight
and sufficient to maintain an effective average particle

15

20

25

30

35

40

45

50

55

65

16
size of less than about 400 nm, wherein said drug sub-
stance is selected from the group consisting of Danazol,
5a,17a,-1'-(methylsulfonyi)-1'H-pregn-20-yno-[3,2-c]-
pyrazol-17-ol, piposulfam, piposulfan, camptothecin,
and ethyl-3,5-diacetamido-2,4,6-triiodobenzoate.

7. The particles of claim 1 wherein said surface modi-
fier is selected from the group consisting of gelatin,
casein, lecithin, gum acacia, cholesterol, tragacanth,
stearic acid, benzalkonium chloride, calcium stearate,
glyceryl monostearate, cetostearyl alcohol, cetomac-
rogol emulsifying wax, sorbitan esters, polyoxyethylene
alkyl ethers, polyoxyethylene caster oil derivatives,
polyoxyethylene sorbitan fatty acid esters, polyethylene
glycols, polyoxyethylene stearates, colloidol silicon
dioxide, phosphates, sodium dodecylsulfate, carboxy-
methylcellulose calcium, carboxymethylcellulose so-
dium, methylcellulose, hydroxyethylcellulose, hydrox-
ypropylcellulose, hydroxypropylmethycellulose
phthalate, noncrystalline cellulose, magnesium alumi-
num silicate, triethanolamine, polyvinyl alcohol, and
polyvinylpyrrolidone.

8. The particles of claim 1 wherein said surface modi-
fier is selected from the group consisting of polyvinyl-
pyrrolidone, an ethylene oxide-propylene oxide block
copolymer, lecithin, an alkyl aryl polyether sulfonate,
gum acacia, sodium dodecylsulfate, and a dioctylester
of sodium sulfosuccinic acid.

9. Particles consisitng essentially of 80-40% by
weight of crystalline danazol having polyvinyl pyrrol-
idone adsorbed on the surface thereof in an amount of
20-60% by weight and sufficient to maintain an effec-
tive average particle size of less than about 100 nm.

10. Particles consisting essentially of 99.9-10% by
weight of crystalline 5a, 17a,-1"-(methylsulfonyl)-1'H-
pregn-20-yno-pyrazol-17-ol having an ethylene oxide
propylene-oxide block copolymer adsorbed on the sur-
face thereof in an amount of 0.1-90% by weight and
sufficient to maintain an effective average particle size
of less than about 400 nm.

11. A stable dispersion consisting essentially of a
liquid dispersion medium and the particles of claim 1.

12. The dispersion of claim 11 wherein said dispersion
medium is water.

13. The dispersion of claim 11 wherein said dispersion
medium is selected from the group consisting of saf-
flower oil, ethanol, t-butanol, hexane and glycol.

14. A pharmaceutical composition comprising the
particles of claim 1 and a pharmaceutically acceptable
carrier therefor. '

15. A method of treating a mammal comprising the
step of administering to the mammal an effective
amount of the pharmaceutical composition of claim 14.

16. A method of preparing the particles of claim 1
comprising the steps of dispersing a drug substance in a
liquid dispersion medium and wet grinding said drug
substance in the presence of rigid grinding media hav-
ing an average particle size of less than 3 mm and a -
surface modifier to reduce the particle size of said drug
substance to an effective average particle size of less
than about 400 nm.

17. A method of preparing the particles of claim 1
comprising the steps of dispersing a drug substance in a
liquid dispersion medium, wet grinding said drug sub-
stance in the presence of rigid grinding media having an
average particle size of less than 3 mm, thereafter con-
tacting said drug substance with a surface modifier by
mixing said surface modifier with said dispersion me-



