CLAIMS

1. A topical suspension formulation comprising:

a tetracycline, or a pharmaceutically acceptable salt, hydrate, or polymorph therghf in
a suspended form within the formulation;

a liquid medium that does not dissolve or substantially minimally dissolvegfthe
tetracycline; and

a polymeric hydrocarbon gelling agent,

wherein the particle size of the tetracycline has a D90 value of frg 2 micrometres to
10 micrometres.

2. A topical suspension formulation according to clai wherein the
formulation is free of hydrophobic, non-hygroscopic silicone thfckening agents.

3. The topical suspension formulation of claim [fOr 2, wherein the tetracycline
has a D90 particle size that has a value that is from 3 micgfmetres to 8§ micrometres.

4. The topical suspension formulation of gJiim 1, wherein the tetracycline has a
D90 particle size that has a value that is from 4 migfometres to about 10 micrometres and a
D50 particle size that has a value that is from 1 gficrometre to about 5 micrometres.

5. The topical suspension formulgfion of claim 1, wherein the tetracycline has a
DO90 particle size that has a value that is frgfn 4 micrometres to 10 micrometres , a D50
particle size that has a value that is frompfabout 1 micrometre to about 5 micrometres , and a
D10 particle size that has a value thg#fis from 0.5 micrometres to about 1.5 micrometres.

6.

8.

comprising mig#cycline, wherein the concentration of 4-epi minocycline is not more than 4%
after storageffor 6 months at real-time (25°C /60% relative humidity (RH)) and at accelerated
(40°C/754b RH) stability conditions, as determined by HPLC analysis.
A topical suspension formulation according to any preceding claim and
coggprising minocycline wherein the concentration of 4-epi minocycline in the minocycline
spension formulation when stored at 40°C /75%RH for one month results in less than 3%

of 4-epi-minocycline, as determined by HPLC analysis.
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10. A topical suspension formulation according to any preceding claim and
comprising minocycline wherein the concentration of 4-epi minocycline in the minocycline
suspension formulation when stored at 40°C /75%RH for three months results in less than #%
of 4-epi-minocycline, as determined by HPLC analysis.

11. A topical suspension formulation according to any preceding claim a
comprising minocycline wherein the concentration of 4-epi minocycline is no mgf€ than 4%
after storage for 12 months at real-time (25°C /60% RH) stability conditions, g# determined
by HPLC analysis.

12. A topical suspension formulation according to any preceddhg claim , wherein
the liquid medium is a non-comedogenic liquid medium .

13. A topical suspension formulation according to claiyfi 12, wherein the non-
comedogenic liquid medium is one or more of a mineral oil, a [£ht mineral oil, a minimally
comedogenic oil and an additional non-comedogenic oil.

14. A topical suspension formulation according to claim 12, wherein the non-
comedogenic liquid medium is mineral oil.

15. A topical suspension formulation acgbrding to any preceding claim , wherein
the non-comedogenic liquid medium is charactegzed as (a) resulting in less than 5% of the
tetracycline active ingredient being dissolve

hours, as measured by HPLC and/or (b) r

the medium at room temperature after 2

Iting in less than 4% of 4-epi-minocycline, if

minocycline is used as the active ingregfent, when stored for 1 month at room temperature, as

measured by HPLC.
16. A topical suspensin formulation according to any preceding claim, wherein

the mineral oil constitutes at Igfist about 70% of the suspension formulation.

17. A topical syBpension formulation according to any preceding claim wherein
the polymeric hydrocag}fon gelling agent is a mixture of a mineral oil and one or more
copolymers based ogfone or more monomers selected from alkene monomers, particularly C,
—Cjp, or C; to Cgq
—Cjp, or C; to

r C,to C4 alkene monomers, and phenylalkene monomers, particularly C,
6> or C>to Cgphenylalkene monomers, or is a gel comprising an oil and one or

more gelling polymers.

A topical suspension formulation according to claim 17 wherein the one or

morgfcopolymers comprises an ethylene/propylene/styrene copolymer.

19. A topical suspension formulation according to claim 17 or 18 wherein the one

or more copolymers comprises a butylene/ethylene/styrene copolymer.
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20. A topical suspension formulation according to claim 17, 18 or 19 wherein the

suspension further comprises an anti-oxidant, particularly butylatedhydroxytoluene.

21. A topical suspension formulation according to claim 17 wherein the poly
gelling agent comprises ethylene/propylene/styrene copolymer and butylene/ethylene/

copolymer and butylatedhydroxytoluene as an optional anti-oxidant.

22. A topical suspension formulation according to any preceding clayh, wherein

the formulation is free of a skin penetration enhancing agent or an excipient fat functions
primarily or solely as a skin penetration enhancer.

23. A topical suspension formulation according to any precgfling claim, wherein
the formulation is free of a compound that results in dissolution of tfe tetracycline active
ingredient.

24. A topical suspension formulation according to£laim 21, wherein the
compound that results in dissolution of the tetracycline actyfe ingredient comprises one or
more of water, hydrophilic solvents and emollient ester;

25. A topical suspension formulation accgfding to any preceding claim, wherein
the liquid medium comprises a mixture of a non-gdmedogenic medium and a comedogenic
medium and the non-comedogenic medium is gesent in a greater amount than the
comedogenic medium.

26. A topical suspension forggfilation according to any preceding claim, wherein
the composition consists essentially g#fthe pharmaceutically effective amount of minocycline,

a non-comedogenic liquid mediumfthat does not dissolve or minimally dissolves tetracycline,

comedgenic liquid medium that does not dissolve or minimally dissolves tetracycline, and a
gellyfig agent to thicken the composition and 4-epi minocycline, and optionally one or more
a comedogenic liquid medium present at an amount less than the non-comedogenic liquid

medium, colorants, dyes, fragrances and sunscreen materials.
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29. A topical suspension formulation according to any preceding claim, wherein
the composition is nonfoamable and is free of a foaming adjuvant.

30. A method of treating an infection or inflammation of the skin, the method
comprising topically administering to a subject in need of such treatment a suspension
formulation according to any preceding claim.

31. A method of treating an infection or inflammation of the skin accgfding to
claim 30 wherein the disease is characterized as acne or rosacea.

32. A method of treating an ophthalmic disease or condition, thg/fmethod

33. A topical suspension formulation according to any ghne of claims 1 to 29,
wherein the tetracycline is crystalline minocycline free base.

34. A topical suspension composition according y any one of claims 1 to 29 or
33, further comprising one or more of a sunscreen agent, £ fragrance and a colorant or dye.
35. A topical minocycline suspension fo ation for treating an individual
afflicted with acne vulgaris, the composition consigfing essentially of a pharmaceutically
effective amount of minocycline, a hydrophobicf#iquid medium that does not dissolve or
minimally dissolves tetracycline, and a polyrgric hydrocarbon gelling agent to thicken the
composition, wherein:

the hydrophobic liquid mediumgs characterized as (a) resulting in less than 5% of the
tetracycline active ingredient being gAssolved in the medium at room temperature after 2
hours as determined by HPLC, agfi/or (b) results in less than 4% of 4-epi-minocycline (when
minocycline is used as the actyfe ingredient) when stored for 1 month at room temperature, as
determined by HPLC.

36. A topicalfSuspension formulation comprising:

a non-cgfmedogenic, hydrophobic liquid medium that does not dissolve or
inimally dissolves the tetracycline; and

agolymeric hydrocarbon gelling agent to thicken the suspension.

37. A formulation according to claim 35 or 36 wherein the formulation is as

rther defined in any one of claims 1 to 29 or 33 to 34.
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38. A formulation according to any one of claims 1 to 29, or 33 to 37, for use as a
medicament.

39. A formulation according to claim 38 for use in treating infection or
inflammation of the skin.

40. A formulation according to claim 39 for use in treating acne or rosac

41. A formulation according to claim 38 for use in treating an ophthalgfiic disease
or condition.

42. A formulation according to any one of claims 1 to 29 or 33 ¢# 37, or a

acne agent.
43, A formulation, or formulation for use, according tgf€laim 42 wherein the anti-

acne agent is a retinoid, such as tretinoin, adapalene, or tazarotghe.




CLAIMS

1. A topical suspension formulation comprising:

a tetracycline, or a pharmaceutically acceptalte tsgdrate, or polymorph thereof in
a suspended form within the formulation;

a liquid medium that does not dissolve or subst#igtminimally dissolves the
tetracycline; and

a polymeric hydrocarbon gelling agent,

wherein the patrticle size of the tetracycline h&98 value of from 2 micrometres to
10 micrometres.

2. A topical suspension formulation according t@iral 1 wherein the
formulation is free of hydrophobic, non-hygroscogilicone thickening agents.

3. The topical suspension formulation of claim 2pwherein the tetracycline
has a D90 particle size that has a value thabrma 8 micrometres to 8 micrometres.

4, The topical suspension formulation of claim hevein the tetracycline has a
D90 particle size that has a value that is froomiédrometres to about 10 micrometres and a
D50 particle size that has a value that is froomidrometre to about 5 micrometres.

5. The topical suspension formulation of claim hewein the tetracycline has a
D90 particle size that has a value that is froomidrometres to 10 micrometres , a D50
particle size that has a value that is from abamickometre to about 5 micrometres, and a
D10 particle size that has a value that is frorh icrometres to about 1.5 micrometres.

6. A topical suspension formulation according tg preceding claim wherein
the tetracycline is minocycline or doxycycline,aopharmaceutically acceptable salt,
hydrates or polymorph thereof.

7. A topical suspension formulation according t@iral 6 wherein the
concentration of minocycline is from 0.05% to abb0®o (w/w).

8. A topical suspension formulation according tg preceding claim and
comprising minocycline, wherein the concentratibd-@pi minocycline is not more than 4%
(w/w) after storage for 6 months at real-time (2363% relative humidity (RH)) and at
accelerated (40°C/75% RH) stability conditionsgdatermined by HPLC analysis.

9. A topical suspension formulation accordingng preceding claim and
comprising minocycline wherein the concentratiod-@pi minocycline in the minocycline
suspension formulation when stored at 40°C /75%®&Hbhe month results in less than 3%

(w/w) of 4-epi-minocycline, as determined by HPLi@abysis.
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10. A topical suspension formulation accordingng preceding claim and
comprising minocycline wherein the concentratiod-@pi minocycline in the minocycline
suspension formulation when stored at 40°C /75%&HHhree months results in less than 4%
(w/w) of 4-epi-minocycline, as determined by HPLi@abysis.

11. A topical suspension formulation accordingng preceding claim and
comprising minocycline wherein the concentratiod-@pi minocycline is no more than 4%
(w/w) after storage for 12 months at real-time @%60% RH) stability conditions, as
determined by HPLC analysis.

12.  Atopical suspension formulation accordingng preceding claim , wherein
the liquid medium is a non-comedogenic liquid mediu

13. A topical suspension formulation accordingltom 12, wherein the non-
comedogenic liquid medium is one or more of a naheil, a light mineral oil, a minimally
comedogenic oil and an additional non-comedogeiic o

14. A topical suspension formulation accordingleors 12, wherein the non-
comedogenic liquid medium is mineral oil.

15. A topical suspension formulation accordingng preceding claim , wherein
the non-comedogenic liquid medium is charactera®¢h) resulting in less than 5% (w/w) of
the tetracycline active ingredient being dissolirethe medium at room temperature after 2
hours, as measured by HPLC and/or (b) resultingss than 4% (w/w) of 4-epi-minocycline,
if minocycline is used as the active ingredientewistored for 1 month at room temperature,
as measured by HPLC.

16. A topical suspension formulation accordingrg preceding claim, wherein

the mineral oil constitutes at least about 70% (Wgfithe suspension formulation.

17. A topical suspension formulation accordingrg preceding claim wherein
the polymeric hydrocarbon gelling agent is a migtaf a mineral oil and one or more
copolymers based on one or more monomers seleciedalkene monomers, particularly C
—Cio, Or G to G, or Gto G, alkene monomers, and phenylalkene monomers, piantig C;
—Cio, Or G to G, or Gto Cphenylalkene monomers, or is a gel comprising haral one or

more gelling polymers.

18. A topical suspension formulation accordingleors 17 wherein the one or

more copolymers comprises an ethylene/propylenets¢ycopolymer.

19. A topical suspension formulation accordingléos 17 or 18 wherein the one

or more copolymers comprise a butylene/ethylenegsg/copolymer.
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20.  Atopical suspension formulation accordingléona 17, 18 or 19 wherein the

suspension further comprises an anti-oxidant, @aetily butylatedhydroxytoluene.

21. A topical suspension formulation accordingléos 17 wherein the polymeric
gelling agent comprises ethylene/propylene/stycapolymer and butylene/ethylene/styrene

copolymer and butylatedhydroxytoluene as an optian-oxidant.

22.  Atopical suspension formulation accordingng preceding claim, wherein
the formulation is free of a skin penetration erduag agent or an excipient that functions
primarily or solely as a skin penetration enhancer.

23.  Atopical suspension formulation accordingng preceding claim, wherein
the formulation is free of a compound that resultdissolution of the tetracycline active
ingredient.

24. A topical suspension formulation accordingléors 23, wherein the
compound that results in dissolution of the tetcdiog active ingredient comprises one or
more of water, hydrophilic solvents and emolliestiees.

25. A topical suspension formulation accordingrg preceding claim, wherein
the liquid medium comprises a mixture of a non-cdagenic medium and a comedogenic
medium and the non-comedogenic medium is presengneater amount than the
comedogenic medium.

26. A topical suspension formulation accordingrg preceding claim, wherein
the composition consists essentially of the phasugcally effective amount of minocycline,
a non-comedogenic liquid medium that does not tissor minimally dissolves tetracycline,
and the polymeric hydrocarbon gelling agent tokircthe composition and optionally one
or more of 4-epi minocycline, colorants, dyes, feages and a sunscreen material.

27. A topical suspension formulation accordingrg preceding claim, wherein
the composition consists of the pharmaceuticafigative amount of minocycline, a non-
comedogenic liquid medium that does not dissolveimimally dissolves tetracycline, and
the polymeric hydrocarbon gelling agent to thickesm composition.

28. A topical suspension formulation accordingrg preceding claim, wherein
the composition consists of a pharmaceuticallyatife amount of minocycline, a non-
comedogenic liquid medium that does not dissolveimimally dissolves tetracycline, and a
gelling agent to thicken the composition and 4rapiocycline, and optionally one or more
of a comedogenic liquid medium present at an amiasstthan the non-comedogenic liquid

medium, colorants, dyes, fragrances and sunscreéeriais.
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29.  Atopical suspension formulation accordingng preceding claim, wherein
the composition is nonfoamable and is free of anfiog adjuvant.

30. A suspension formulation according to any padewgclaim for use in the
treatment of an infection or inflammation of thersk

31. A suspension treatment for use according iack®d, wherein the infection or
inflammation is characterized as acne or rosacea.

32. A suspension formulation according to any dngdams 1 to 29, for use in
treatment of an ophthalmic disease.

33.  Atopical suspension formulation accordingrig ane of claims 1 to 29,
wherein the tetracycline is crystalline minocyclinee base.

34. A topical suspension composition accordingny @ne of claims 1 to 29 or
33, further comprising one or more of a sunscrgg@mg a fragrance and a colorant or dye.

35.  Atopical minocycline suspension formulation ti@ating an individual
afflicted with acne vulgaris, the composition catisig essentially of a pharmaceutically
effective amount of minocycline, a hydrophobic ldjmedium that does not dissolve or
minimally dissolves tetracycline, and a polymeryciocarbon gelling agent to thicken the
composition, wherein:

the hydrophobic liquid medium is characterizedaggésulting in less than 5% (w/w)
of the tetracycline active ingredient being dissdlin the medium at room temperature after
2 hours as determined by HPLC, and/or (b) resnltess than 4% (w/w) of 4-epi-
minocycline (when minocycline is used as the adtiggedient) when stored for 1 month at
room temperature, as determined by HPLC.

36.  Atopical suspension formulation comprising:

a tetracycline, or its pharmaceutically acceptahblés, hydrates, or morphs in a
suspended form within the formulation;

a non-comedogenic, hydrophobic liquid medium tlewgsdnot dissolve or
substantially minimally dissolves the tetracyclinaeg

a polymeric hydrocarbon gelling agent to thickem skispension.

37. A formulation according to claim 35 or 36 wharthe formulation is as

further defined in any one of claims 1 to 29 oit@34.

38. A formulation according to any one of claim® 9, or 33 to 37, for use as a

medicament.
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39. A formulation according to claim 38 for usdrieating infection or
inflammation of the skin.

40. A formulation according to claim 39 for usdrieating acne or rosacea.

41. A formulation according to claim 38 for useneating an ophthalmic disease
or condition.

42. A formulation according to any one of claim®29 or 33 to 37, or a
formulation for use according to any one of claB8sto 41, further comprising another anti-
acne agent.

43. A formulation, or formulation for use, accorglito claim 42 wherein the anti-

acne agent is a retinoid, such as tretinoin, aéagalor tazarotene.
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