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AMENDED CLAIMS
received by the International Bureau on 04 September 2008 (04.09.2008)

1. A method for making an immobilized 1,2-beTrisothiazoli T-3-one/zinc oxide
complex comprising the steps of:

(a) heating 1,2-benzisothiazolin-3-one and zinc chloride to reflux in a Ci-C,
branched or unbranched alcohol to form a solution;

(b) cooling the solution from step (a) and adding an immobilizing effective
amount of zinc oxide to the solution to form a mixture;

(c) heating the mixture from step (b) to reflux and then cooling the mixture to
room temperature;

(d) filtering the mixture from step (c) to obtain a solid material which is the
immobilized 1,2~benzisothiazoliTe3-one/zinc oxide complex.

2. The method of claim 1, further comprising washing the solid material from
step (d) with a C,-C, branched or unbranched alcohol and drying the solid material

under vacuum.

3. The method of claim 1, wherein the weight to weight ratio of 1,2-

benzisothiazolin-3-o0 Te:zinc oxide is from about 1:20 to about 3:1.

4. A method for making a dispersion concentrate of an immobilized 1,2-
benzisothiazolin-3-one/zinc oxide complex comprising the steps of:

(a) forming an aqueous solution of 1,2-benzisothiazoli T-3-one and potassium
hydroxide having a pH from about 7 to about 8.5;

(b) adding zinc chloride and an immobilizing effective amount of zinc oxide to
the solution in step (a) to form a mixture; and

(c) milling the mixture from step (b) to form the dispersion concentrate of

immobilized 1,2-benzisothiazolin-3-one/zi Tc oxide complex.

5. The method of claim 4, further comprising adding a dispersing agent to the

mixture in step (b) and a defoaming agent to the mixture in step (c).
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6. The method of claim 4, wherein the milling in step (c) provides an
immobilized 1,2-berzisothiazolin-3-oTe/zinc oxide complex having a particle size
distribution from about 0.8um 50% / 10pum 95% and the viscosity of the mixture is
adjusted from about 400 to about 1200mPas by admixing a viscosity adjusting agent.

7. The method of claim 4, wherein the weight to weight ratio of 1,2-

benzisothiazolin-3-one:zinc  oxid 6 is from about 1;20 to about 3:1.

8. A method for making a dispersion concentrate of an immobilized 1,2-
benzisothiazolin-3-one/zinc  oxide complex comprising the steps of:

(a) forming an aqueous mixture of 1,2-benzisothiazolin-3-one, zinc chloride,
and an immobilizing effective amount of zinc oxide;

(b) adjusting the pH of the mixture in step (a) to from about 7 to about 8.5; and

(c) milling the mixture from step (b) to form the dispersion concentrate of

immobilized 1,2-benzisothiazolin-3-one/zinc  oxide complex.

9. The method of claim 8, further comprising adding a dispersing agent to the

mixture in step (a) and a defoaming agent to the mixture in step (c).

10. The method of claim 8, wherein the milling in step (c) provides an
immobilized 1,2-benzisothiazoli T:3-one/zinc oxide complex having a particle size
distribution from about 0.8 um 50% / 10um 95% and the viscosity of the mixture is

adjusted from about 400 to about 1200mPas by admixing a viscosity adjusting agent.

11. The method of claim 8, wherein the weight to weight ratio of 1,2-

beTrisothiazolin-3-one:zinc oxide is from about 1:20 to about 3:1.

12. A method for making a dispersion concentrate of an immobilized 1,2-
beTrisothiazoliTe3-one/zinc oxide complex comprising the steps of:

(a) forming an aqueous mixture of 1,2-benzisothiazolin-3-one and an
immobilizing effective amount of zinc oxide; and

(b) milling the mixture from step (a) to form the dispersion concentrate of
immobilized 1,2-benzisothiazolin-3-one/zinc oxide complex.
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13. The method of claim 12, further comprising adding a dispersing agent to

the mixture in step (a) and a defoaming agent to the mixture in step (b).

14. The method of claim 12 wherein the milling in step (b) provides an
immobilized 1,2-benzisothiazolin-3-one/zinc oxide complex having a particle size
distribution from about 0.8um 50% / 10um 95% and the viscosity of the mixture is
adjusted from about 400 b about 1200mPas by admixing a viscosity adjusting agent.

15. The method of claim 12 wherein the weight to weight ratio of 1,2-

beTzisothiazoli Te3-0Tee:zinc oxide is from about 1:20 to about 3:1.

16. An immobilized 1,2-benzisothiazolin-3-o0 Te/zinc oxide complex preparable

by a method comprising the steps of:

(a) heating 1,2-benzisothiazolin-3-one and zinc chloride to reflux in a C1-C,
branched or unbranched alcohol to form a solution;

(b) cooling the solution from step (a) and adding an immobilizing effective
amount of zinc oxide to the solution to form a mixture;

(c) heating the mixture from step (b) to reflux and then cooling the mixture to

room temperature;
(d) filtering the mixture from step (c) to obtain a solid material which is the

immobilized 1,2-benzisothiazolin-3-one/zinc oxide complex.

17. The complex preparable by the method of claim 16, wherein the weight to

weight ratio of 1,2-benzisothiazolin-3-one:zi 1ic oxide is from about 1:20 to about 3:1.

18. A dispersion which includes an agqueous phase and particles composed
of an immobilized 1,2-benzisothiazolin-3-one/zinc oxide complex preparable by a
method comprising the steps of:

(a) forming an aqueous solution of 1,2-bBnzisothiazolin-3-one and potassium
hydroxide having a pH from about 7 to about 8.5;

(b) adding zinc chloride and an immobilizing effective amount of zinc oxide to

the solution in step (a) to form a mixture; and
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(c) milling the mixture from step (b) to form a dispersion which includes an
aqueous phase and particles composed of an immobilized 1,2-benzisothiazolin-3-

one/zinc oxide complex.

19. The method of claim 18, wherein the weight to weight ratio of 1,2-

benzisothiazolin-3-0 Te:zinc oxide is from about 1:20 to about 3:1.

20. A dispersion which includes an agueous phase and particles composed
of an immobilized 1,2-benzisothiazolin-3-one/zinc oxide complex preparable by a

method comprising the steps of:

(a) forming an aqueous mixture of 1,2-bemzisothiazolin-3-o0 Tte, zinc chloride,
and an immobilizing effective amount of zinc oxide;

(b) adjusting the pH of the mixture in step (a) to from about 7 to about 8.5; and

(c) milling the mixture from step (b) to form a dispersion which includes an
aqueous phase and particles composed of animmobilized 1,2-benzisothiazolin-3-

one/zinc oxide complex.

21. The complex preparable by the method of claim 20, wherein the weight to

weight ratio of 1,2-benzisothiazolin-3-one:zinc oxide is from about 1:20 to about 3:1.

22. An immobilized 1,2-benzisothiazoli Te3-one/zinc oxide complex preparable

by a method comprising the steps of:

(a) forming an aqueous mixture of 1,2-benzisothiazolin-3-one and an
immobilizing effective amount of zinc oxide; and

(b) milling the mixture from step (a) to form the dispersion concentrate of

immobilized 1,2-benzisothiazolin-3-one/zinc oxide complex.

23. The complex preparable by the method of claim 22, wherein the weight to

weight ratio of 1,2-benzisothiazolin~3-one:zinc oxide is from about 1:20 to about 3:1.

24. A method for protecting a substrate from antimicrobial infestation which
comprises' treating the substrate with an antimicrobially effective amount of an
immobilized 1 2-benzisothiazolin-3-one/zinc oxide complex preparable by a method
comprising the steps of:
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(a) heating 1,2-benzisothiazolin-3-one and zinc chloride b reflux ina CrC ,
branched or unbranched alcohol to form a solution;

(b) cooling the solution from step (a) and adding an immobilizing effective
amount of zinc oxide to the solution to form a mixture;

(c) heating the mixture from step (b) to reflux and then cooling the mixture to
room temperature;

(d) filtering the mixture from step (c) to obtain a solid material which is the
immobilized 1,2-beTtwzisothiazolin-3-0 Te/ziTE oxide complex.

25. The method of claim 24, wherein the weight to weight ratio of 1,2-
benzisothiazolin-3-one:zinc oxide is from about 1:20 to about 3:1.

26. A method for protecting a substrate from antimicrobial infestation which
comprises treating the substrate with an antimicrobially effective amount of an
immobilized 1,2-benzisothiazolin-3-one/zinc oxide complex preparable by a method
comprising the steps of:

(a) forming an aqueous solution of 1,2-benzisothiazolin-3-one and potassium
hydroxide having a pH from about 7 to about 8.5;

(b) adding zinc chloride and an immobilizing effective amount of zinc oxide to
the solution in step (a) to form a mixture; and

(c) milling the mixture from step (b) to form the dispersion concentrate of
immobilized 1,2-beTrisothiazoli Te3-one/zinc oxide complex.

27. The method of claim 26, wherein the weight to weight ratio of 1,2-

benzisothiazolin-3-one:zinc oxide is from about 1:20 to about 3:1.

28. A method for protecting a substrate from antimicrobial infestation which
comprises treating the substrate with an antimicrobially effective amount of an
immobilized 1,2-benzisothiazolin-3-one/zinc oxide complex preparable by a method
comprising the steps of:

(a) forming an aqueous mixture of 1,2-benzisothiazolin-3-one, zinc chloride,
and an immobilizing effective amount of zinc oxide;

(b) adjusting the pH of the mixture in step (a) to from about 7 to about 8.5; and
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(c) milling the mixture from step (b) to form the dispersion concentrate of

immobilized 1,2-benzisothiazolin-3-one/zinc oxide complex.

29. The method of claim 28, wherein the weight to weight ratio of 1,2-

benzisothiazolin-3-one:zinc oxide is from about 1:20 to about 3:1.

30. A method for protecting a substrate from antimicrobial infestation which
comprises treating the substrate with an antimicrobially effective amount of an
immobilized 1,2-benzisothiazolin-3-one/zinc oxide complex preparable by a method
comprising the steps of:

(a) forming an aqueous mixture of 1,2-benzisothiazoli Te3-one and an
immobilizing effective amount of zinc oxide; and

(b) milling the mixture from step (a) b form the dispersion concentrate of

immobilized 1,2-bertzisothiazolin-3-one/zinc oxide complex.

31. The method of claim 30, wherein the weight to weight ratio of

1,benzisothiazolin-3-one:zinc oxide is from about 1:20 to about 3:1.

32. An antibacterial composition that is suitable for providing antibacterial
activity on the surface of a solid comprising 1,2-benzisothiazolin-3-one which has

been immobilized as part of a 1,2-benzisothiazolin-3-one/zinc oxide complex.

33. The composition of claim 32, wherein the weight to weight ratio of 1,2-

benzisothiazolin-3-one:zinc oxide is from about 1:20 to about 3:1.

34. The composition of claim 33, wherein the weight to weight ratio of 1,2-

beTtrzisothiazolin-3-0 Te:zinc oxide is from about 1:5 to about 1:1.

35. The composition of claim 34, wherein the weight to weight ratio of 1,2-

benzisothiazolin-3-one:zi T oxide is from about 1:3 to about 2:3.
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36. An immobilized 1,2-benzisothiazolin-3-one/zinc oxide complex preparable

by a method which comprises:

providing a mixture which includes an immobilizing effective amount of zinc
oxide; a liquid phase including water, a C,-C, branched or unbranched alcohol, or a
mixture thereof; and an antimicrobial agent dissolved in the liquid phase and
selected from the group consisting of 1,2-benzisothiazolin-3-one, salts of 1,2-
benzisothiazolin-3-o T, and mixtures thereof; and

precipitating the antimicrobial agent to produce an immobilized 1,2-

benzisothiazolin-3-o0 Te/zinc oxide complex.

37. The complex preparable by the method of claim 36, wherein the weight to
weight ratio of the antimicrobial agentzinc oxide is from about 1:20 to about 3:1.

38. The complex preparable by the method of claim 37, wherein the weight to

weight ratio of the antimicrobial agentzinc oxide is from about 1:5 to about 1:1.

39. The complex preparable by the method of claim 36, wherein the liquid
phase includes is water.

40. The complex preparable by the method of claim 39, wherein the liquid
phase has a pH of about 7 to about 8.5.

41. The complex preparable by the method of claim 36, wherein the mixture
includes a zinc compound selected from the group consisting of zinc chloride, zinc

bromide, zinc acetate, zinc formate, and zinc nitrate and mixtures thereof.
42. The complex preparable by the method of claim 41, wherein the mixture

includes zinc chloride.

43. The complex preparable by the method of claim 4 1, wherein the mixture

includes zinc acetate.

AMENDED SHEET (ARTICLE 19)

44



10

15

20

25

WO 2007/139645 PCT/US2007/010124

44. The complex preparable by the method of claim 36, which is in the form
of particles having a particle size distribution in the range of about 0.8 micrometer

50% / 3.5 micrometer 95% to about 19 micrometer 50% / 79 micrometer 95%.

45. The complex preparable by the method of claim 36, wherein the liquid
phase includes methanol, ethanol, isopropanol, n-propanol, n-butanol, sec-butanol,
or a mixture thereof, and the antimicrobial agent is precipitated by cooling the

mixture.

46. The complex preparable by the method of claim 36, in which includes at
least about 40% immobilized 1,2-benzisothiazolin-3-one, based upon the 1,2-

benzisothiazolin-3-one used to prepare the complex.

47. The complex preparable by the method of claim 36, in which the infrared

spectrum does not include a band at 1645 cm'1.

48. The complex preparable by the method of claim 47, in which the infrared

spectrum does not include a band at 1055 or 880 cm"1.

49. The complex preparable by the method of claim 48, which has an infrared

spectrum that includes bands at 910, 899 and 797 cm"1.

50. The complex preparable by the method of claim 36, in which the

antimicrobial agent is precipitated by cooling, neutralizing or milling the mixture.

51. The complex preparable by the method of claim 48, in which the

antimicrobial agent is precipitated by cooling or neutralizing the mixture.
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52. The complex preparable by the method of claim 48, in which the
antimicrobial agent is precipitated by milling the mixture.

53. An immobilized 1,2-benzisothiazolin-3-one/zinc oxide complex preparable
by a method comprising:

providing a mixture including 1,2-benzisothiazolin-3-one, zinc chloride, an
immobilizing effective amount of zinc oxide, and a liquid phase which includes a C1-
C, branched or unbranched alcohol; and

cooling the mixture and recovering a solid material which includes the

immobilized 1,2-benzisothiazolin-3-one/zinc oxide complex.

54. An immobilized 1,2-benzisothiazolin-3-on 6/zinc oxide complex preparable
by a method comprising:

providing a mixture including zinc chloride, an immobilizing effective amount
of zinc oxide, and an aqueous solution having a pH from about 7 to about 8.5 which
includes 1,2-benzisothiazolin-3-one; and

milling the mixture to produce a dispersion concentrate including the

immobilized 1,2-benzisothiazolin-3-one/zinc oxide complex.

55. An immobilized 1,2-beTrzisothiazolin-3-one/zinc oxide complex preparable
by a method comprising:
providing an aqueous mixture including water, 1,2-benzisothiazolin-3-o0 1 and

an immobilizing effective amount of zinc oxide; and
milling the mixture produce a dispersion concentrate of the immobilized 1,2-

benzisothiazolin-3-one/zinc oxide complex.

56. An immobilized 1,2-benzisothiazolin-3-one/zinc oxide complex preparable
by a method comprising:

providing an aqueous mixture having a pH of about 7 to about 8.5 which
includes water, 1,2-benzisothiazolin-3-one, zinc chloride and an immobilizing

effective amount of zinc oxide; and
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milling the mixture to produce a dispersion concentrate which includes the

immobilized 1,2-benzisothiazolin-3-one/zinc oxide complex.

57. A 1,2-betrzisothiazolin-3-one/zinc oxide complex that resists
decomposition by methanol at room temperature; which complex comprises carbon,
hydrogen, nitrogen, oxygen, sulfur and zinc; and

which complex, when blended with methanol at room temperature for 15
minutes, yields an amount of 1,2-benzisothiazolin-3-0 Te per unit mass of the
complex which is less than about 50% of the amount of 1,2-benzisothiazolin-3-one
per unit mass initially measurable by hydrolysis and extraction of the complex;

whereby the complex resists decomposition by methanol at room

temperature.

58. A method for protecting a substrate from antimicrobial infestation which
comprises treating the substrate with an artimicrobially effective amount of the

complex of claim 57.

59. A 1,2-benzisothiazolin-3-one/zinc oxide complex that resists
decomposition by water at room temperature; which complex comprises carbon,
hydrogen, nitrogen, oxygen, sulfur and zinc;

which complex, when incorporated in a dried film of a water-based paint and
immersed in water at room temperature for 8 hours, retains an amount of
hydrolyzable and extractable 1,2-benzisothiazolin-3-on 6 per unit mass of the
complex that is at least about 40% of the amount of 1,2-benzisothiazolin-3-one per
unit mass initially measurable by hydrolysis and extraction of the complex in the
dried film;

whereby the complex resists decomposition by water at room temperature.

60. A method for protecting a substrate from antimicrobial infestation which
comprises treating the substrate with an antimicrobially effective amount of the

complex of claim 59.
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61. A 1,2-bertrzisothiazoli Te3-one/zinc oxide which complex comprises
carbon, hydrogen, nitrogen, oxygen, sulfur and zinc; and

which complex has an infrared spectrum that includes bands at 910, 899 and
797 cmL.

62. The complex of claim 61 in which the infrared spectrum does not include
a band at 1645, 1055 or 880 cm'*.

63. A method for protecting a substrate from antimicrobial infestation which
comprises treating the substrate with an antimicrobially effective amount of the

complex of claim 61.

64. 1,2-Benzisothiazolin-3-one or a salt thereof characterized in that it has

been immobilized on zinc oxide.

65. Composition according to claim 64, wherein the weight to weight ratio of

1,2-benzisothiazoli Te3-one:zinc oxide is from about 1:20 to about 3:1 .

66. Composition according to any one of claims 64 to 65 wherein the
immobilized 1,2-benzisothiazolin-3-one/zi Tc oxide complex is having a particle size
distribution from about 0.8 pm 50%/10 pm 95%.

67. Composition according to any one of claims 64 to 65 wherein the
immobilized 1,2-benzisothiazolin-3-0 Tee/ziTc oxide complex is having a particle size
distribution from about 2.5 pm 50%/4 pm 95%.

68. Composition according to any one of claims 64 to 67, comprising a further
component from the group consisting of antimicrobial agents and fungicidal film

preservatives.
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69. Composition according to claim 67 wherein the further component is
selected from methylbenzimidazol-2-ylcarbamate, 3-iodo-2- propynyl butyl
carbamate, zinc pyrithione, 5-chloro-2-(2,4- dichlorophenoxy)phenol), 2-n-
octylisothiazolin-3-one, 4,5-dichloro-2-n-octylisothiazolin-3-one,
2,4,5,6 tetrachloroisophthalonitril, 3-benzo[blthieT2-yl-5,6-dihydro-1 ,4,2-oxathiazine
4-oxide, zinc bis(dimethyldithio-carbamate), tetramethylthiuram disulfide, 2-n-butyl-
benzisothiazolin-3-one, silver and silver compounds, zinc silver zeolite compounds,

silver chloride on titanium dioxide and nano-scale silver.

70. Composition according to any one of claims 64 to 69 further comprising
adjuvants selected from the group consisting of organic binding agents, auxiliary
solvents, processing additives, fixatives, plasticizers, UV-stabilizers or stability
enhancers, water-soluble or water-insoluble dyes, color pigments, siccatives,
corrosion inhibitors, antisettlement agents, anti-skinning agents, and complex basic

salts of carboxylic acids.

71. Use of a composition according to any one of claims 64 to 70 as

antimicrobial agent.

72. Use according to claim 71 wherein the composition is used for the
protection of aqueous based paints and coatings, adhesives, joint cements, sealants,
caulks, printing inks, metal working fluids, polymer emulsions, pigment dispersions,
aqueous industrial products, lubricants, or caulkings.
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