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IN THE UNITED STATES DISTRICT COURT 
FOR THE EASTERN DISTRICT OF TEXAS

MARSHALL DIVISION 

ALLERGAN, INC., 

                        Plaintiff, 

v.

TEVA PHARMACEUTICALS USA, INC., 
TEVA PHARMACEUTICAL INDUSTRIES 
LTD., APOTEX, INC., APOTEX CORP., 
AKORN, INC., MYLAN 
PHARMACEUTICALS, INC., and MYLAN, 
INC.,

                        Defendants. 

    Civil Action No. 2:15-cv-1455

    JURY TRIAL DEMANDED                           

ALLERGAN, INC.’S COMPLAINT FOR PATENT INFRINGEMENT 

Plaintiff Allergan, Inc. (“Allergan” or “Plaintiff”), for its Complaint against Defendants 

Teva Pharmaceuticals USA, Inc. and Teva Pharmaceutical Industries Ltd. (collectively “Teva”); 

Apotex, Inc. and Apotex Corp. (collectively “Apotex”); Akorn, Inc. (“Akorn”); and Mylan 

Pharmaceuticals, Inc. and Mylan, Inc. (collectively “Mylan”), by its attorneys, alleges as follows:  

The Nature of the Action 

1. This is an action for infringement of United States Patent Nos. 8,629,111 (“the 

‘111 Patent”), 8,633,162 (“the ‘162 Patent”), 8,642,556 (“the ‘556 Patent”), 8,648,048 (“the ‘048 

Patent”), and 8,685,930 (“the ‘930 Patent”) under the Patent Laws of the United States, 35 

U.S.C. § 1 et seq., relating to Allergan’s treatment for chronic dry eye, Restasis®. 

2. This is also an action under 35 U.S.C. §§ 2201-02 for a declaratory judgment of 

infringement of the ‘111, ‘556, and ‘930 Patents under 35 U.S.C. § 271 (a), (b), and (c), and for a 
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declaratory judgment of infringement of the ‘162 and ‘048 Patents under 35 U.S.C. § 271 (b) and 

(c).

The Parties 

3. Allergan is a corporation organized and existing under the laws of the State of 

Delaware with a principal place of business at 2525 Dupont Drive, Irvine, California 92612. 

4. Allergan operates a facility in Waco, Texas where it manufactures and distributes 

numerous pharmaceutical products, including RESTASIS® (cyclosporine ophthalmic emulsion, 

0.05%).  Allergan coordinates the nationwide distribution of RESTASIS® from Texas.  Allergan 

employs over 800 individuals in Texas, more than in any other state except California.

5. On information and belief, defendant Teva Pharmaceuticals USA, Inc. (“Teva 

USA”) is a corporation organized and existing under the laws of the State of Delaware with its 

principal place of business located at 1090 Horsham Road, North Wales, Pennsylvania, 19454-

1090.

6. On information and belief, Teva USA is a wholly owned subsidiary of Teva 

Pharmaceutical Industries Ltd. 

7. On information and belief, Teva Pharmaceutical Industries Ltd. (“Teva 

Pharmaceutical”) is a corporation organized and existing under the laws of Israel, with a place of 

business at 5 Basel St., Petach Tikva Israel, 49131.

8. On information and belief, Teva USA and Teva Pharmaceutical are agents of each 

other and/or work in active concert with respect to the development, regulatory approval, 

marketing, sale, and distribution of pharmaceutical products. 
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9. On information and belief, Apotex, Inc. is a corporation organized and existing 

under the laws of Canada with its principal place of business located at 150 Signet Drive, 

Toronto, Ontario, Canada M9L 1T9. 

10. On information and belief, Apotex Corp. is a corporation organized and existing 

under the laws of the State of Delaware with its principal place of business located at 2400 North 

Commerce Parkway, Suite 400, Weston, Florida, 33326.

11. On information and belief, Apotex, Corp. is a wholly-owned subsidiary of Apotex 

Inc.

12. On information and belief, Apotex, Inc. and Apotex Corp. are agents of each 

other and/or work in active concert with respect to the development, regulatory approval, 

marketing, sale, and distribution of pharmaceutical products.

13. On information and belief, Akorn is a corporation organized and existing under 

the laws of the State of Louisiana with its principal place of business located at 1925 West Field 

Court, Suite 300, Lake Forest, Illinois 60045, and a registered agent located at 211 East 7th 

Street, Suite 620, Austin, Texas 78701-3218. 

14. On information and belief, Mylan Pharmaceuticals, Inc. is a corporation 

organized and existing under the laws of the State of West Virginia with its principal place of 

business located at 781 Chestnut Ridge Road, Morgantown, West Virginia 26505, and a 

registered agent located at 211 East 7th Street, Suite 620, Austin, Texas 78701-3218.

15. On information and belief, Mylan, Inc. is a corporation organized and existing 

under the laws of the Commonwealth of Pennsylvania, having its principal place of business 

located at 1500 Corporate Drive, Canonsburg, Pennsylvania 15317.
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16. On information and belief, Mylan Pharmaceuticals, Inc. is a wholly-owned 

subsidiary of Mylan, Inc.

17. On information and belief, Mylan Pharmaceuticals, Inc. and Mylan, Inc. are 

agents of each other and/or work in active concert with respect to the development, regulatory 

approval, marketing, sale and distribution of pharmaceutical products.

Venue and Jurisdiction 

18. This action arises under the patent laws of the United States of America, 35 

U.S.C.  § 1, et seq. This Court has subject matter jurisdiction over the action under 28 U.S.C. §§ 

1331 and 1338.

19. This Court has personal jurisdiction over each of the Defendants by virtue of the 

fact that, inter alia, each Defendant has committed, or aided, abetted, induced, contributed to, 

and/or participated in the commission of, a tortious act of patent infringement that has led to 

foreseeable harm and injury to Plaintiffs in Texas.  This Court has personal jurisdiction over each 

of the Defendants for the additional reasons set forth below and for other reasons that will be 

presented to the Court if such personal jurisdiction is challenged.

A. Personal Jurisdiction over Teva USA and Teva Pharmaceutical

20. This Court has personal jurisdiction over Teva USA and Teva Pharmaceutical by 

virtue of their systematic and continuous contact with this jurisdiction, as alleged herein, and 

because of the injury to Allergan in this forum arising from Teva’s ANDA filing and the causes 

of action Allergan alleges. See Allergan, Inc. v. Actavis, Inc. et al., No 2:14-cv-0063, 2014 WL 

7336692, at *5-8 (E.D. Tex. December 23, 2014). 

21. On information and belief, Teva submitted ANDA No. 203880 under section 

505(j) of the FDCA, 21 U.S.C. § 355(j), seeking FDA approval to engage in the commercial 
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manufacture, use, importation, sale, or offer for sale of Cyclosporine Ophthalmic Emulsion, 

0.05%, a generic version of Allergan’s RESTASIS® product. 

22. On information and belief, Teva USA and Teva Pharmaceutical are agents of each 

other and/or work in active concert with respect to the development, regulatory approval, 

marketing, sale and distribution of pharmaceutical products, including the generic Cyclosporine 

Ophthalmic Emulsion, 0.05% described in ANDA No. 203880.  

23. On information and belief, Teva USA is a licensed drug distributor of prescription 

drugs sold in the State of Texas. 

24. On information and belief, Teva USA is actively registered with the Texas 

Secretary of State to conduct business in Texas. 

25. On information and belief, various Teva drug products appear in the Texas 

prescription drug formulary. 

26. On information and belief, Teva Pharmaceutical markets and sells numerous 

generic drugs, manufactured and supplied by Teva USA.  On information and belief, since 2014 

Teva Pharmaceutical has sold nearly $1.8 billion worth of Teva USA’s products in Texas, over 

$330 million of which were sold in this judicial district. 

27. Teva has previously been sued in this judicial district without objecting on the 

basis of lack of personal jurisdiction. Pozen, Inc. v. Teva Pharmaceuticals USA, Inc., 6:08-cv-

437, D.I. 83 at 2 (E.D. Tex.); Aventis Pharmaceuticals, Inc. v. Teva Pharmaceuticals USA, Inc. 

et al., 2:06-cv-469, D.I. 27 at 2 (E.D. Tex.).  Teva has also availed itself to this judicial district 

through the assertion of counterclaims.  Pozen, Inc. v. Teva Pharmaceuticals USA, Inc., 6:09-cv-

182, D.I. 11 at 2 (E.D. Tex.). 
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28. On information and belief, Teva knows and intends that its proposed 

Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 203880 will be 

distributed and sold in Texas.   

29. On information and belief, Teva knows and intends that sales of its proposed 

Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 203880 will 

displace sales of Allergan’s RESTASIS® product causing injury to Allergan in Texas. 

30. On information and belief, Teva intends to take advantage of its established 

channels of distribution in Texas for the sale of its proposed Cyclosporine Ophthalmic Emulsion, 

0.05% product described in ANDA No. 203880.  On information and belief, Teva arranged these 

distribution channels to take advantage of the second largest market for prescription drugs in the 

United States.

31. Venue is proper in this Court under 28 U.S.C. §§ 1391(c) and 1400(b).

B. Personal Jurisdiction over Apotex, Inc. and Apotex Corp. 

32. This Court has personal jurisdiction over Apotex, Inc. and Apotex Corp. by virtue 

of their systematic and continuous contact with this jurisdiction, as alleged herein, and because 

of the injury to Allergan in this forum arising from Apotex’s ANDA filing and the causes of 

action Allergan raises here, as alleged herein. See Allergan, Inc. v. Actavis, Inc. et al., No 2:14-

cv-0063, 2014 WL 7336692, at *5-8 (E.D. Tex. December 23, 2014). 

33. On information and belief, Apotex, Inc. submitted ANDA No. 207606 under 

section 505(j) of the FDCA, 21 U.S.C. § 355(j), seeking FDA approval to engage in the 

commercial manufacture, use, importation, sale, or offer for sale of Cyclosporine Ophthalmic 

Emulsion, 0.05%, a generic version of Allergan’s RESTASIS® product. 
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34. On information and belief, Apotex, Inc. and Apotex Corp. are agents of each 

other and/or work in active concert with respect to the development, regulatory approval, 

marketing, sale and distribution of pharmaceutical products, including the generic Cyclosporine 

Ophthalmic Emulsion, 0.05% product described in ANDA No. 207606. 

35. On information and belief, Apotex Corp. is a licensed drug distributor of 

prescription drugs sold in the State of Texas. 

36. On information and belief, Apotex, Inc. is actively registered with the Texas 

Secretary of State to conduct business in Texas. 

37. On information and belief, Apotex, Inc.’s drug products are listed on the Texas 

prescription drug formulary.  

38. On information and belief, Apotex Corp. markets and sells numerous generic 

drugs, manufactured and supplied by Apotex, Inc.  On information and belief, since 2014 Apotex 

Corp. has sold nearly $420 million worth of Apotex, Inc.’s products in Texas, over $98 million 

of which were sold in this judicial district. 

39. Apotex, Inc. and Apotex Corp. have previously been sued in this judicial district 

without objecting on the basis of lack of personal jurisdiction. Allergan, Inc. v. Sandoz, Inc. et 

al., 2:12-cv-207, D.I. 28 at 4 (E.D. Tex.); Allergan, Inc. v. Apotex, Inc. and Apotex Corp., 2:12-

cv-530, D.I. 64 at 4 (E.D. Tex.).  Apotex, Inc. and Apotex Corp. have also availed themselves to 

this judicial district through the assertion of counterclaims.  Allergan Sales, LLC v. Apotex, Inc. 

and Apotex Corp., 2:12-cv-178, D.I. 17 at 4 (E.D. Tex.); Allergan, Inc. v. Apotex, Inc. and 

Apotex Corp., 2:10-cv-200, D.I. 11 at 2 (E.D. Tex.). 
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40. Apotex Inc. and Apotex Corp. have also previously availed themselves to this 

judicial district by filing a lawsuit in this judicial district.  Apotex, Inc. et al. v. Lupin, Ltd. and 

Lupin Pharmaceuticals, Inc., 2:15-cv-599, D.I. 1 (E.D. Tex.). 

41. On information and belief, Apotex, Inc. and Apotex Corp. know and intend that 

its proposed Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 

207606 will be distributed and sold in Texas.   

42. On information and belief, Apotex knows and intends that sales of its proposed 

Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 207606 will 

displace sales of Allergan’s RESTASIS® product causing injury to Allergan in Texas. 

43. On information and belief, Apotex intends to take advantage of its established 

channels of distribution in Texas for the sale of its proposed Cyclosporine Ophthalmic Emulsion, 

0.05% product described in ANDA No. 207606.  On information and belief, Apotex arranged 

these distribution channels to take advantage of the Texas market, the second largest market for 

prescription drugs in the United States.

44. Venue is proper in this Court under 28 U.S.C. §§ 1391(c) and 1400(b).

C. Personal Jurisdiction over Akorn 

45. This Court has personal jurisdiction over Akorn by virtue of its systematic and 

continuous contact with this jurisdiction, as alleged herein, and because of the injury to Allergan 

in this forum arising from Akorn’s ANDA filing and the causes of action Allergan alleges.  See

Allergan, Inc. v. Actavis, Inc. et al., No 2:14-cv-0063, 2014 WL 7336692, at *5-8 (E.D. Tex. 

December 23, 2014). 

46. On information and belief, Akorn submitted ANDA No. 204561 under section 

505(j) of the Federal Food, Drug, and Cosmetic Act, 21 U.S.C. § 355(j) (“FDCA”), seeking 
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approval from the United States Food and Drug Administration (“FDA”) to engage in the 

commercial manufacture, use, importation, sale, or offer for sale of Cyclosporine Ophthalmic 

Emulsion, 0.05%, a generic version of Allergan’s RESTASIS® product. 

47. On information and belief, Akorn is in the business of developing, manufacturing, 

distributing, and selling generic drug products throughout the United States, including for 

distribution and sale in this judicial district. 

48. On information and belief, Akorn is a licensed drug distributor of prescription 

drugs sold in the State of Texas. 

49. On information and belief, Akorn is actively registered with the Texas Secretary 

of State to conduct business in Texas.

50. On information and belief, since 2014, Akorn has sold nearly $50 million worth 

of Akorn’s products in Texas, over $5 million of which were sold in this judicial district. 

51. Akorn has previously been sued in this judicial district without objecting on the 

basis of lack of personal jurisdiction. Allergan, Inc. v. Lupin Ltd. et al., 2:11-cv-00530, D.I. 61 

at 3 (E.D. Tex.). 

52. On information and belief, Akorn has a registered agent in Texas located at 211 

East 7th Street, Suite 620, Austin, Texas 78701-3218. 

53. On information and belief, various Akorn drug products appear on the Formulary 

Index of the Texas CHIP/Medicaid Vendor Drug Program, which provides services for over 

4,000 Texas pharmacies. 

54. On information and belief, Akorn has entered into arrangements with Texas 

entities to have its products appear on the formulary list of Blue Cross Blue Shield Texas, a 

major managed care and health plan. 
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55. On information and belief, Akorn has authorized numerous customers in Texas to 

distribute Akorn generic products, including AmerisourceBergen Drug Corp., Cardinal Health, 

Inc., McKesson Corp., and Walgreen Co. 

56. On information and belief, Akorn knows and intends that its proposed 

Cyclosporine Ophthalmic Emulsion, 0.05% described in ANDA No. 204561 will be distributed 

and sold in Texas.

57. On information and belief, Akorn knows and intends that sales of its proposed 

Cyclosporine Ophthalmic Emulsion, 0.05% % described in ANDA No. 204561 will displace 

sales of Allergan’s RESTASIS® product causing injury to Allergan in Texas.

58. On information and belief, Akorn intends to take advantage of its established 

channels of distribution in Texas for the sale of its proposed Cyclosporine Ophthalmic Emulsion, 

0.05% described in ANDA No. 204561.  On information and belief, Akorn arranged these 

distribution channels to take advantage of the Texas market, the second largest market for 

prescription drugs in the United States. 

59. Venue is proper in this Court under 28 U.S.C. §§ 1391(c) and 1400(b).

D. Personal Jurisdiction over Mylan Pharmaceuticals and Mylan, Inc. 

60. This Court has personal jurisdiction over Mylan Pharmaceuticals, Inc. (“Mylan 

Pharmaceuticals”) and Mylan, Inc. by virtue of their systematic and continuous contact with this 

jurisdiction, as alleged herein, and because of the injury to Allergan in this forum arising from 

Mylan’s ANDA filing and the causes of action Allergan alleges. See Allergan, Inc. v. Actavis, 

Inc. et al., No 2:14-cv-0063, 2014 WL 7336692, at *5-8 (E.D. Tex. December 23, 2014). 

61. On information and belief, Mylan submitted ANDA No. 205894 under section 

505(j) of the FDCA, 21 U.S.C. § 355(j), seeking FDA approval to engage in the commercial 
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manufacture, use, importation, sale, or offer for sale of Cyclosporine Ophthalmic Emulsion, 

0.05%, a generic version of Allergan’s RESTASIS® product. 

62. On information and belief, Mylan Pharmaceuticals and Mylan, Inc. are agents of 

each other and/or work in active concert with respect to the development, regulatory approval, 

marketing, sale and distribution of pharmaceutical products, including the generic Cyclosporine 

Ophthalmic Emulsion, 0.05% product described in ANDA No. 205894. 

63. On information and belief, Mylan Pharmaceuticals is a licensed drug distributor 

of prescription drugs sold in the State of Texas. 

64. On information and belief, Mylan Pharmaceuticals is actively registered with the 

Texas Secretary of State to conduct business in Texas. 

65. On information and belief, various Mylan Pharmaceuticals drug products appear 

in the Texas prescription drug formulary. 

66. On information and belief, Mylan, Inc. markets and sells numerous generic drugs, 

manufactured and supplied by Mylan Pharmaceuticals.  On information and belief, since 2014 

Mylan, Inc. has sold over $1.3 billion worth of Mylan Pharmaceuticals’ products in Texas, over 

$460 million of which were sold in this judicial district. 

67. On information and belief, Mylan Pharmaceuticals has a registered agent in Texas 

located at 211 East 7th Street, Suite 620, Austin, Texas 78701-3218.

68. On information and belief, Mylan, Inc. has further availed itself to the laws of 

Texas through its subsidiary, Mylan Institutional, Inc., which is located at 12720 Dairy Ashford 

Road, Sugar Land, Texas 77478. 
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69. On information and belief, Mylan knows and intends that its proposed 

Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 205894 will be 

distributed and sold in Texas.   

70. On information and belief, Mylan knows and intends that sales of its proposed 

Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 205894 will 

displace sales of Allergan’s RESTASIS® product causing injury to Allergan in Texas. 

71. On information and belief, Mylan intends to take advantage of its established 

channels of distribution in Texas for the sale of its proposed Cyclosporine Ophthalmic Emulsion, 

0.05% product described in ANDA No. 205894.  On information and belief, Mylan arranged 

these distribution channels to take advantage of the Texas market, the second largest market for 

prescription drugs in the United States. 

72. Venue is proper in this Court under 28 U.S.C. §§ 1391(c) and 1400(b).

Factual Background 

A. Patents-In-Suit

1. U.S. Patent No. 8,629,111

73. On January 14, 2014, the ‘111 Patent, titled “Methods of Providing Therapeutic 

Effects Using Cyclosporin Components,” was duly and legally issued by the United States Patent 

and Trademark Office (“USPTO”) to inventors Andrew Acheampong, Diane D. Tang-Liu, James 

N. Chang, and David F. Power.  A true and correct copy of the ‘111 Patent is attached to this 

complaint as Exhibit 1. 

74. Allergan, as assignee, owns the entire right, title, and interest in the ‘111 Patent. 

75. Allergan is the holder of approved New Drug Application (“NDA”) No. 50-790 

for Cyclosporine Ophthalmic Emulsion, 0.05%, sold under the RESTASIS® trademark. 
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76. The ‘111 Patent is listed in Approved Drug Products with Therapeutic 

Equivalence Evaluations (the “Orange Book”) for RESTASIS®.

77. RESTASIS® and/or methods of using RESTASIS® are covered by at least one 

claim of the ‘111 Patent. 

  2. U.S. Patent No. 8,633,162

78. On January 21, 2014, the ‘162 Patent, titled “Methods of Providing Therapeutic 

Effects Using Cyclosporin Components,” was duly and legally issued by the USPTO to inventors 

Andrew Acheampong, Diane D. Tang-Liu, James N. Chang, and David F. Power.  A true and 

correct copy of the ‘162 Patent is attached to this complaint as Exhibit 2. 

79. Allergan, as assignee, owns the entire right, title, and interest in the ‘162 Patent. 

80. Allergan is the holder of approved New Drug Application (“NDA”) No. 50-790 

for Cyclosporine Ophthalmic Emulsion, 0.05%, sold under the RESTASIS® trademark. 

81. The ‘162 Patent is listed in the Orange Book for RESTASIS®. 

82. RESTASIS® and/or methods of using RESTASIS® are covered by at least one 

claim of the ‘162 Patent. 

  3. U.S. Patent No. 8,642,556

83. On February 4, 2014, the ‘556 Patent, titled “Methods of Providing Therapeutic 

Effects Using Cyclosporin Components,” was duly and legally issued by the USPTO to inventors 

Andrew Acheampong, Diane D. Tang-Liu, James N. Chang, and David F. Power.  A true and 

correct copy of the ‘556 Patent is attached to this complaint as Exhibit 3. 

84. Allergan, as assignee, owns the entire right, title, and interest in the ‘556 Patent. 

85. Allergan is the holder of approved New Drug Application (“NDA”) No. 50-790 

for Cyclosporine Ophthalmic Emulsion, 0.05%, sold under the RESTASIS® trademark. 
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86. The ‘556 Patent is listed in the Orange Book for RESTASIS®. 

87. RESTASIS® and/or methods of using RESTASIS® are covered by at least one 

claim of the ‘556 Patent. 

  4. U.S. Patent No. 8,648,048

88. On February 11, 2014, the ‘048 Patent, titled “Methods of Providing Therapeutic 

Effects Using Cyclosporin Components,” was duly and legally issued by the USPTO to inventors 

Andrew Acheampong, Diane D. Tang-Liu, James N. Chang, and David F. Power.  A true and 

correct copy of the ‘048 Patent is attached to this complaint as Exhibit 4. 

89. Allergan, as assignee, owns the entire right, title, and interest in the ‘048 Patent. 

90. Allergan is the holder of approved New Drug Application (“NDA”) No. 50-790 

for Cyclosporine Ophthalmic Emulsion, 0.05%, sold under the RESTASIS® trademark. 

91. The ‘048 Patent is listed in the Orange Book for RESTASIS®. 

92. RESTASIS® and/or methods of using RESTASIS® are covered by at least one 

claim of the ‘048 Patent. 

  5. U.S. Patent No. 8,685,930

93. On April 1, 2014, the ‘930 Patent, titled “Methods of Providing Therapeutic 

Effects Using Cyclosporin Components,” was duly and legally issued by the USPTO to inventors 

Andrew Acheampong, Diane D. Tang-Liu, James N. Chang, and David F. Power.  A true and 

correct copy of the ‘930 Patent is attached to this complaint as Exhibit 5. 

94. Allergan, as assignee, owns the entire right, title, and interest in the ‘930 Patent. 

95. Allergan is the holder of approved New Drug Application (“NDA”) No. 50-790 

for Cyclosporine Ophthalmic Emulsion, 0.05%, sold under the RESTASIS® trademark. 

96. The ‘930 Patent is listed in the Orange Book for RESTASIS®. 
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97. RESTASIS® and/or methods of using RESTASIS® are covered by at least one 

claim of the ‘930 Patent. 

 B. Acts Giving Rise to This Action  

 1. Acts Giving Rise to this Action Against Teva 

98. On information and belief, Teva submitted ANDA No. 203880 to the FDA under 

section 505(j) of the FDCA, seeking FDA approval to engage in the commercial manufacture, 

use, importation, sale, or offer for sale of Cyclosporine Ophthalmic Emulsion, 0.05%, a generic 

version of Allergan’s RESTASIS® product. 

99. On information and belief, pursuant to § 505(j)(2)(A)(vii)(IV) of the FDCA, Teva 

included with its ANDA No. 203880 a Paragraph IV certification alleging that the claims of 

patents listed in the Orange Book as covering RESTASIS® are invalid, unenforceable, and/or 

will not be infringed by the manufacture, use, or sale of Teva’s Cyclosporine Ophthalmic 

Emulsion, 0.05% product described in ANDA No. 203880.  Plaintiff received written 

notification of ANDA No. 203880 and its § 505(j)(2)(A)(vii)(IV) allegations with respect to the 

‘111, ‘162, ‘556, ‘048, and ‘930 patents on or about July 23, 2015. 

100. On information and belief, the FDA has not yet approved Teva’s ANDA No. 

203880.

101. On information and belief, Teva has made, and continues to make, substantial 

preparation in the United States to manufacture, offer to sell, sell, and/or import a generic version 

of Allergan’s RESTASIS® product before expiration of the patents-in-suit.

102. On information and belief, Teva continues to seek approval of ANDA No. 203880 

from the FDA and intends to continue in the commercial manufacture, marketing, and sale of its 

proposed generic version of Allergan’s RESTASIS® product. 
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103. On information and belief, following FDA approval of its ANDA No. 203880, 

Teva will sell the approved generic version of Allergan’s RESTASIS® product throughout the 

United States, including in Texas and this judicial district. 

2. Acts Giving Rise to this Action Against Apotex 

104. On information and belief, Apotex submitted ANDA No. 207606 to the FDA 

under section 505(j) of the FDCA, seeking FDA approval to engage in the commercial 

manufacture, use, importation, sale, or offer for sale of Cyclosporine Ophthalmic Emulsion, 

0.05%, a generic version of Allergan’s RESTASIS® product. 

105. On information and belief, pursuant to § 505(j)(2)(A)(vii)(IV) of the FDCA, 

Apotex included with its ANDA No. 207606 a Paragraph IV certification alleging that the claims 

of patents listed in the Orange Book as covering RESTASIS® are invalid, unenforceable, and/or 

will not be infringed by the manufacture, use, or sale of Apotex’s Cyclosporine Ophthalmic 

Emulsion, 0.05% product.  Plaintiff received written notification of ANDA No. 207606 and its § 

505(j)(2)(A)(vii)(IV) allegations with respect to the ‘111, ‘162, ‘556, ‘048, and ‘930 patents on 

or about July 24, 2015. 

106. On information and belief, the FDA has not yet approved Apotex’s ANDA No. 

207606.

107. On information and belief, Apotex has made, and continues to make, substantial 

preparation in the United States to manufacture, offer to sell, sell, and/or import a generic version 

of Allergan’s RESTASIS® product before expiration of the patents-in-suit.

108. On information and belief, Apotex continues to seek approval of ANDA No. 

207606 from the FDA and intends to continue in the commercial manufacture, marketing, and 
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sale of a generic version of Allergan’s RESTASIS® product before expiration of the patents-in-

suit.

109. On information and belief, following FDA approval of its ANDA No. 207606, 

Apotex will sell the approved generic version of Allergan’s RESTASIS® product throughout the 

United States, including in Texas and this judicial district. 

3.  Acts Giving Rise to this Action Against Akorn 

110. On information and belief, Akorn submitted ANDA No. 204561 to the FDA 

under section 505(j) of the FDCA, seeking FDA approval to engage in the commercial 

manufacture, use, importation, sale, or offer for sale of Cyclosporine Ophthalmic Emulsion, 

0.05%, a generic version of Allergan’s RESTASIS® product. 

111. On information and belief, pursuant to § 505(j)(2)(A)(vii)(IV) of the FDCA, 

Akorn included with its ANDA No. 204561 a Paragraph IV certification alleging that the claims 

of patents listed in the Orange Book as covering RESTASIS® are invalid, unenforceable, and/or 

will not be infringed by the manufacture, use, or sale of Akorn’s Cyclosporine Ophthalmic 

Emulsion, 0.05% product described in ANDA No. 204561.  Plaintiff received written 

notification of ANDA No. 204561 and its § 505(j)(2)(A)(vii)(IV) allegations with respect to the 

‘111, ‘162, ‘556, ‘048, and ‘930 patents on or about July 13, 2015. 

112. On information and belief, the FDA has not yet approved Akorn’s ANDA No. 

204561.

113. On information and belief, Akorn has made, and continues to make, substantial 

preparation in the United States to manufacture, offer to sell, sell, and/or import a generic version 

of Allergan’s RESTASIS® product before expiration of the patents-in-suit.
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114. On information and belief, Akorn continues to seek approval of ANDA No. 

204561 from the FDA and intends to continue in the commercial manufacture, marketing, and 

sale of its generic version of Allergan’s RESTASIS® product before expiration of the patents-in-

suit.

115. On information and belief, following FDA approval of its ANDA No. 204561, 

Akorn will sell the approved generic version of Allergan’s RESTASIS® product throughout the 

United States, including in Texas and this judicial district. 

 4. Acts Giving Rise to this Action Against Mylan 

116. On information and belief, Mylan submitted ANDA No. 205894 to the FDA 

under section 505(j) of the FDCA, seeking FDA approval to engage in the commercial 

manufacture, use, importation, sale, or offer for sale of Cyclosporine Ophthalmic Emulsion, 

0.05%, a generic version of Allergan’s RESTASIS® product. 

117. On information and belief, pursuant to § 505(j)(2)(A)(vii)(IV) of the FDCA, 

Mylan included with its ANDA No. 205894 a Paragraph IV certification alleging that the claims 

of patents listed in the Orange Book as covering RESTASIS® are invalid, unenforceable, and/or 

will not be infringed by the manufacture, use, or sale of Mylan’s Cyclosporine Ophthalmic 

Emulsion, 0.05% product described in ANDA No. 205894.  Plaintiff received written 

notification of ANDA No. 205894 and its § 505(j)(2)(A)(vii)(IV) allegations with respect to the 

‘111, ‘162, ‘556, ‘048, and ‘930 patents on or about July 21, 2015. 

118. On information and belief, the FDA has not yet approved Mylan’s ANDA No. 

205894.
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119. On information and belief, Mylan has made, and continues to make, substantial 

preparation in the United States to manufacture, offer to sell, sell, and/or import a generic version 

of Allergan’s RESTASIS® product before expiration of the patents-in-suit.

120. On information and belief, Mylan continues to seek approval of ANDA No. 

205894 from the FDA and intends to continue in the commercial manufacture, marketing, and 

sale of its proposed generic version of Allergan’s RESTASIS® product. 

121. On information and belief, following FDA approval of its ANDA No. 205894, 

Mylan will sell the approved generic version of Allergan’s RESTASIS® product throughout the 

United States, including in Texas and this judicial district. 

Count I 
(Infringement of the ‘111 Patent Under 35 U.S.C. § 271(e)(2) by Teva’s Proposed Generic 

Cyclosporine Ophthalmic Emulsion, 0.05%) 

122.   Allergan incorporates each of the preceding paragraphs as if fully set forth 

herein.

123. Teva submitted ANDA No. 203880 to the FDA under section 505(j) of the FDCA 

to obtain approval to engage in the commercial manufacture, use, offer for sale, sale, or 

importation of its proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product 

throughout the United States.  By submitting this application, Teva has committed an act of 

infringement of the ‘111 Patent under 35 U.S.C. § 271(e)(2)(A). 

124. The commercial manufacture, use, offer for sale, sale, and/or importation of 

Teva’s proposed Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 

203880 will constitute an act of direct infringement of the ‘111 Patent. 

125. On information and belief, Teva became aware of the ‘111 Patent no later than the 

date on which that patent was listed in the Orange Book. 
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126. On information and belief, Teva knows or should know that the commercial offer 

for sale and sale of Teva’s proposed Cyclosporine Ophthalmic Emulsion, 0.05% product 

described in ANDA No. 203880, will constitute an act of induced infringement and will 

contribute to actual infringement of the ‘111 Patent.  

127. On information and belief, Teva knows or should know that its proposed generic 

Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 203880 will be 

especially made for or especially adapted for an infringement of the ‘111 Patent, and is not a 

staple article or commodity of commerce suitable for substantial non-infringing use, and that its 

commercial manufacture, use, offer for sale, sale, and/or importation of its proposed generic 

Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 203880 will 

actively contribute to the actual infringement of the ‘111 Patent. 

128. The commercial manufacture, use, offer for sale, sale, and/or importation of 

Teva’s proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in 

ANDA No. 203880 in violation of Allergan’s patent rights will cause harm to Allergan for which 

damages are inadequate. 

Count II 
(Declaratory Judgment of Infringement of the ‘111 Patent Under 35 U.S.C. § 271(a) by 

Teva)

129. Allergan incorporates each of the preceding paragraphs as if fully set forth herein. 

130. These claims arise under the Declaratory Judgment Act, 28 U.S.C. §§ 2201 and 

2202.

131. There is an actual case or controversy such that the Court may entertain 

Allergan’s request for declaratory relief consistent with Article III of the United States 

Constitution, and that actual case or controversy requires a declaration of rights by this Court. 
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132. The commercial manufacture, use, offer for sale, sale, and/or importation of 

Teva’s proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in 

ANDA No. 203880 will constitute an act of direct infringement of one or more claims of the 

‘111 Patent. 

133. On information and belief, Teva will engage in the commercial manufacture, use, 

offer for sale, sale, and/or importation of Teva’s proposed generic Cyclosporine Ophthalmic 

Emulsion, 0.05% product described in ANDA No. 203880 immediately and imminently upon 

approval of ANDA No. 203880. 

134. The foregoing actions by Teva will constitute infringement of the ‘111 Patent. 

135. Teva will commit those acts of infringement without license or authorization. 

136. Allergan is entitled to a declaratory judgment that future commercial 

manufacture, use, offer for sale, sale, and/or importation of Teva’s proposed generic 

Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 203880 by Teva 

will infringe the ‘111 Patent. 

137. Unless Teva is enjoined from infringing the ‘111 Patent, Allergan will suffer 

irreparable injury for which damages are an inadequate remedy. 

Count III 
(Declaratory Judgment of Infringement of the ‘111 Patent Under 35 U.S.C. § 271(b) and (c) 

by Teva’s Proposed Generic Cyclosporine Ophthalmic Emulsion, 0.05%) 

138. Allergan incorporates each of the preceding paragraphs as if fully set forth herein. 

139. These claims arise under the Declaratory Judgment Act, 28 U.S.C. §§ 2201 and 

2202.
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140. There is an actual case or controversy such that the Court may entertain 

Allergan’s request for declaratory relief consistent with Article III of the United States 

Constitution, and that actual case or controversy requires a declaration of rights by this Court. 

141. Teva has actual knowledge of the ‘111 Patent. 

142. On information and belief, Teva became aware of the ‘111 Patent no later than the 

date on which that patent was listed in the Orange Book. 

143. On information and belief, Teva has acted with full knowledge of the ‘111 Patent 

and without a reasonable basis for believing that it would not be liable for actively inducing or 

contributing to the infringement of the ‘111 Patent. 

144. The commercial manufacture, use, sale, offer for sale, and/or importation of 

Teva’s proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in 

ANDA No. 203880 will induce the actual infringement of the ‘111 Patent. 

145. On information and belief, Teva knows or should know that its commercial 

manufacture, use, sale, offer for sale, and/or importation of its proposed generic Cyclosporine 

Ophthalmic Emulsion, 0.05% product described in ANDA No. 203880 will actively induce the 

actual infringement of the ‘111 Patent. 

146. On information and belief, Teva will encourage another’s infringement of the 

‘111 Patent by and through the commercial manufacture, use, sale, offer for sale, and/or 

importation of its proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product 

described in ANDA No. 203880, which is covered by certain claims of the ‘111 Patent. 

147. Teva’s acts of infringement will be done with knowledge of the ‘111 Patent and 

with the intent to encourage infringement. 
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148. The foregoing actions by Teva will constitute active inducement of infringement 

of the ‘111 Patent. 

149. On information and belief, Teva knows or should know that its proposed generic 

Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 203880 will be 

especially made or especially adapted for use in an infringement of the ‘111 Patent, and is not a 

staple article or commodity of commerce suitable for substantial non-infringing use. 

150. The commercial manufacture, use, sale, offer for sale, and/or importation of 

Teva’s proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in 

ANDA No. 203880 will contribute to the actual infringement of the ‘111 Patent. 

151. On information and belief, Teva knows or should know that its offer for sale, sale, 

and/or importation of its proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% described 

in ANDA No. 203880 will contribute to the actual infringement of the ‘111 Patent. 

152. The foregoing actions by Teva will constitute contributory infringement of the 

‘111 Patent. 

153. On information and belief, Teva intends to, and will, actively induce and 

contribute to the infringement of the ‘111 Patent when ANDA No. 203880 is approved, and plan 

and intend to, and will, do so immediately and imminently upon approval. 

154. Allergan is entitled to a declaratory judgment that future commercial 

manufacture, use, offer for sale, sale, and/or importation of Teva’s proposed generic 

Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 203880 by Teva 

will induce and/or contribute to the infringement of the ‘111 Patent. 

155. The commercial manufacture, use, offer for sale, sale and/or importation of 

Teva’s proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in 
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ANDA No. 203880, which will actively induce and/or contribute to infringement of the ‘111 

Patent, in violation of Allergan’s patent rights, will cause harm to Allergan for which damages 

are inadequate. 

156. Unless Teva is enjoined from actively inducing and contributing to the 

infringement of the ‘111 Patent, Allergan will suffer irreparable injury for which damages are an 

inadequate remedy. 

157. On information and belief, despite having actual notice of the ‘111 Patent, Teva 

continues to willfully, wantonly, and deliberately prepare to actively induce and/or contribute to 

infringement of the ‘111 Patent in disregard of Allergan’s rights, making this case exceptional 

and entitling Allergan to reasonable attorneys’ fees pursuant to 35 U.S.C. § 285. 

Count IV 
(Infringement of the ‘111 Patent Under 35 U.S.C. § 271(e)(2) by Apotex’s Proposed Generic 

Cyclosporine Ophthalmic Emulsion, 0.05%) 

158. Allergan incorporates each of the preceding paragraphs as if fully set forth herein. 

159. Apotex submitted ANDA No. 207606 to the FDA under section 505(j) of the 

FDCA to obtain approval to engage in the commercial manufacture, use, offer for sale, sale, or 

importation of its proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product 

throughout the United States.  By submitting this application, Apotex has committed an act of 

infringement of the ‘111 Patent under 35 U.S.C. § 271(e)(2)(A). 

160. The commercial manufacture, use, offer for sale, sale, and/or importation of 

Apotex proposed Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 

207606 will constitute an act of direct infringement of the ‘111 Patent. 

161. On information and belief, Apotex became aware of the ‘111 Patent no later than 

the date on which that patent was listed in the Orange Book. 

Case 2:15-cv-01455   Document 1   Filed 08/24/15   Page 24 of 119 PageID #:  24

0024



25

162. On information and belief, Apotex knows or should know that the commercial 

offer for sale and sale of Apotex’s proposed Cyclosporine Ophthalmic Emulsion, 0.05% product 

described in ANDA No. 207606, will constitute an act of induced infringement and will 

contribute to actual infringement of the ‘111 Patent.  

163. On information and belief, Apotex knows or should know that its proposed 

generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 207606 will 

be especially made for or especially adapted for an infringement of the ‘111 Patent, and is not a 

staple article or commodity of commerce suitable for substantial non-infringing use, and that its 

commercial manufacture, use, offer for sale, sale, and/or importation of its proposed generic 

Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 207606 will 

actively contribute to the actual infringement of the ‘111 Patent. 

164. The commercial manufacture, use, offer for sale, sale, and/or importation of 

Apotex proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in 

ANDA No. 207606 in violation of Allergan’s patent rights will cause harm to Allergan for which 

damages are inadequate. 

Count V 
(Declaratory Judgment of Infringement of the ‘111 Patent Under 35 U.S.C. § 271(a) by 

Apotex)

165. Allergan incorporates each of the preceding paragraphs as if fully set forth herein. 

166. These claims arise under the Declaratory Judgment Act, 28 U.S.C. §§ 2201 and 

2202.

167. There is an actual case or controversy such that the Court may entertain 

Allergan’s request for declaratory relief consistent with Article III of the United States 

Constitution, and that actual case or controversy requires a declaration of rights by this Court. 
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168. The commercial manufacture, use, offer for sale, sale, and/or importation of 

Apotex’s proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in 

ANDA No. 207606 will constitute an act of direct infringement of one or more claims of the 

‘111 Patent. 

169. On information and belief, Apotex will engage in the commercial manufacture, 

use, offer for sale, sale, and/or importation of Apotex’s proposed generic Cyclosporine 

Ophthalmic Emulsion, 0.05% product described in ANDA No. 207606 immediately and 

imminently upon approval of ANDA No. 207606. 

170. The foregoing actions by Apotex will constitute infringement of the ‘111 Patent. 

171. Apotex will commit those acts of infringement without license or authorization. 

172. Allergan is entitled to a declaratory judgment that future commercial 

manufacture, use, offer for sale, sale, and/or importation of Apotex’s proposed generic 

Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 207606 by Apotex 

will infringe the ‘111 Patent. 

173. Unless Apotex is enjoined from infringing the ‘111 Patent, Allergan will suffer 

irreparable injury for which damages are an inadequate remedy. 

Count VI 
(Declaratory Judgment of Infringement of the ‘111 Patent Under 35 U.S.C. § 271(b) and (c) 

by Apotex’s Proposed Generic Cyclosporine Ophthalmic Emulsion, 0.05%) 

174. Allergan incorporates each of the preceding paragraphs as if fully set forth herein. 

175. These claims arise under the Declaratory Judgment Act, 28 U.S.C. §§ 2201 and 

2202.

Case 2:15-cv-01455   Document 1   Filed 08/24/15   Page 26 of 119 PageID #:  26

0026



27

176. There is an actual case or controversy such that the Court may entertain 

Allergan’s request for declaratory relief consistent with Article III of the United States 

Constitution, and that actual case or controversy requires a declaration of rights by this Court. 

177. Apotex has actual knowledge of the ‘111 Patent. 

178. On information and belief, Apotex became aware of the ‘111 Patent no later than 

the date on which that patent was listed in the Orange Book. 

179. On information and belief, Apotex has acted with full knowledge of the ‘111 

Patent and without a reasonable basis for believing that it would not be liable for actively 

inducing or contributing to the infringement of the ‘111 Patent. 

180. The commercial manufacture, use, sale, offer for sale, and/or importation of 

Apotex’s proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in 

ANDA No. 207606 will induce the actual infringement of the ‘111 Patent. 

181. On information and belief, Apotex knows or should know that its commercial 

manufacture, use, sale, offer for sale, and/or importation of its proposed generic Cyclosporine 

Ophthalmic Emulsion, 0.05% product described in ANDA No. 207606 will actively induce the 

actual infringement of the ‘111 Patent. 

182. On information and belief, Apotex will encourage another’s infringement of the 

‘111 Patent by and through the commercial manufacture, use, sale, offer for sale, and/or 

importation of its proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product 

described in ANDA No. 207606, which is covered by certain claims of the ‘111 Patent. 

183. Apotex’s acts of infringement will be done with knowledge of the ‘111 Patent and 

with the intent to encourage infringement. 
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184. The foregoing actions by Apotex will constitute active inducement of 

infringement of the ‘111 Patent. 

185. On information and belief, Apotex knows or should know that its proposed 

generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 207606 will 

be especially made or especially adapted for use in an infringement of the ‘111 Patent, and is not 

a staple article or commodity of commerce suitable for substantial non-infringing use. 

186. The commercial manufacture, use, sale, offer for sale, and/or importation of 

Apotex’s proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in 

ANDA No. 207606 will contribute to the actual infringement of the ‘111 Patent. 

187. On information and belief, Apotex knows or should know that its offer for sale, 

sale, and/or importation of its proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% will 

contribute to the actual infringement of the ‘111 Patent. 

188. The foregoing actions by Apotex will constitute contributory infringement of the 

‘111 Patent. 

189. On information and belief, Apotex intends to, and will, actively induce and 

contribute to the infringement of the ‘111 Patent when ANDA No. 207606 is approved, and plan 

and intend to, and will, do so immediately and imminently upon approval. 

190. Allergan is entitled to a declaratory judgment that future commercial 

manufacture, use, offer for sale, sale, and/or importation of Apotex’s proposed generic 

Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 207606 by Apotex 

will induce and/or contribute to the infringement of the ‘111 Patent. 

191. The commercial manufacture, use, offer for sale, sale and/or importation of 

Apotex’s proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in 
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ANDA No. 207606, which will actively induce and/or contribute to infringement of the ‘111 

Patent, in violation of Allergan’s patent rights, will cause harm to Allergan for which damages 

are inadequate. 

192. Unless Apotex is enjoined from actively inducing and contributing to the 

infringement of the ‘111 Patent, Allergan will suffer irreparable injury for which damages are an 

inadequate remedy. 

193. On information and belief, despite having actual notice of the ‘111 Patent, Apotex 

continues to willfully, wantonly, and deliberately prepare to actively induce and/or contribute to 

infringement of the ‘111 Patent in disregard of Allergan’s rights, making this case exceptional 

and entitling Allergan to reasonable attorneys’ fees pursuant to 35 U.S.C. § 285. 

Count VII 
(Infringement of the ‘111 Patent Under 35 U.S.C. § 271(e)(2) by Akorn’s Proposed 

Generic Cyclosporine Ophthalmic Emulsion, 0.05%) 

194. Allergan incorporates each of the preceding paragraphs as if fully set forth herein.

195. Akorn submitted ANDA No. 204561 to the FDA under section 505(j) of the 

FDCA to obtain approval to engage in the commercial manufacture, use, offer for sale, sale, or 

importation of its proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product 

throughout the United States.  By submitting this application, Akorn has committed an act of 

infringement of the ‘111 Patent under 35 U.S.C. § 271(e)(2)(A).

196. The commercial manufacture, use, offer for sale, sale, and/or importation of 

Akorn’s proposed Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 

204561 will constitute an act of direct infringement of the ‘111 Patent.

197. On information and belief, Akorn became aware of the ‘111 Patent no later than 

the date on which that patent was listed in the Orange Book.
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198. On information and belief, Akorn knows or should know that the commercial 

offer for sale and sale of Akorn’s proposed Cyclosporine Ophthalmic Emulsion, 0.05% product 

described in ANDA No. 204561, will constitute an act of induced infringement and will 

contribute to actual infringement of the ‘111 Patent. 

199. On information and belief, Akorn knows or should know that its proposed generic 

Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 204561 will be 

especially made for or especially adapted for an infringement of the ‘111 Patent, and is not a 

staple article or commodity of commerce suitable for substantial non-infringing use, and that its 

commercial manufacture, use, offer for sale, sale, and/or importation of its proposed generic 

Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 204561 will 

actively contribute to the actual infringement of the ‘111 Patent.

200. The commercial manufacture, use, offer for sale, sale, and/or importation of 

Akorn’s proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in 

ANDA No. 204561 in violation of Allergan’s patent rights will cause harm to Allergan for which 

damages are inadequate. 

Count VIII 
(Declaratory Judgment of Infringement of the ‘111 Patent Under 35 U.S.C. § 271(a) by 

Akorn)

201. Allergan incorporates each of the preceding paragraphs as if fully set forth herein. 

202. These claims arise under the Declaratory Judgment Act, 28 U.S.C. §§ 2201 and 

2202.

203. There is an actual case or controversy such that the Court may entertain 

Allergan’s request for declaratory relief consistent with Article III of the United States 

Constitution, and that actual case or controversy requires a declaration of rights by this Court.
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204. The commercial manufacture, use, offer for sale, sale, and/or importation of 

Akorn’s proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in 

ANDA No. 204561 will constitute an act of direct infringement of one or more claims of the 

‘111 Patent.

205. On information and belief, Akorn will engage in the commercial manufacture, 

use, offer for sale, sale, and/or importation of Akorn’s proposed generic Cyclosporine 

Ophthalmic Emulsion, 0.05% product described in ANDA No. 204561 immediately and 

imminently upon approval of ANDA No. 204561.

206. The foregoing actions by Akorn will constitute infringement of the ‘111 Patent.

207. Akorn will commit those acts of infringement without license or authorization.

208. Allergan is entitled to a declaratory judgment that future commercial 

manufacture, use, offer for sale, sale, and/or importation of Akorn’s proposed generic 

Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 204561 by Akorn 

will infringe the ‘111 Patent.

209. Unless Akorn is enjoined from infringing the ‘111 Patent, Allergan will suffer 

irreparable injury for which damages are an inadequate remedy. 

Count IX 
(Declaratory Judgment of Infringement of the ‘111 Patent Under 35 U.S.C. § 271(b) and (c) 

by Akorn’s Proposed Generic Cyclosporine Ophthalmic Emulsion, 0.05%) 

210. Allergan incorporates each of the preceding paragraphs as if fully set forth herein. 

211. These claims arise under the Declaratory Judgment Act, 28 U.S.C. §§ 2201 and 

2202.
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212. There is an actual case or controversy such that the Court may entertain 

Allergan’s request for declaratory relief consistent with Article III of the United States 

Constitution, and that actual case or controversy requires a declaration of rights by this Court. 

213. Akorn has actual knowledge of the ‘111 Patent. 

214. On information and belief, Akorn became aware of the ‘111 Patent no later than 

the date on which that patent was listed in the Orange Book. 

215. On information and belief, Akorn has acted with full knowledge of the ‘111 

Patent and without a reasonable basis for believing that it would not be liable for actively 

inducing or contributing to the infringement of the ‘111 Patent. 

216. The commercial manufacture, use, sale, offer for sale, and/or importation of 

Akorn’s proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in 

ANDA No. 204561 will induce the actual infringement of the ‘111 Patent. 

217. On information and belief, Akorn knows or should know that its commercial 

manufacture, use, sale, offer for sale, and/or importation of its proposed generic Cyclosporine 

Ophthalmic Emulsion, 0.05% product described in ANDA No. 204561 will actively induce the 

actual infringement of the ‘111 Patent. 

218. On information and belief, Akorn will encourage another’s infringement of the 

‘111 Patent by and through the commercial manufacture, use, sale, offer for sale, and/or 

importation of its proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product 

described in ANDA No. 204561, which is covered by certain claims of the ‘111 Patent. 

219. Akorn’s acts of infringement will be done with knowledge of the ‘111 Patent and 

with the intent to encourage infringement. 
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220. The foregoing actions by Akorn will constitute active inducement of infringement 

of the ‘111 Patent. 

221. On information and belief, Akorn knows or should know that its proposed generic 

Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 204561 will be 

especially made or especially adapted for use in an infringement of the ‘111 Patent, and is not a 

staple article or commodity of commerce suitable for substantial non-infringing use. 

222. The commercial manufacture, use, sale, offer for sale, and/or importation of 

Akorn’s proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in 

ANDA No. 204561 will contribute to the actual infringement of the ‘111 Patent. 

223. On information and belief, Akorn knows or should know that its offer for sale, 

sale, and/or importation of its proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% 

product described in ANDA No. 204561 will contribute to the actual infringement of the ‘111 

Patent.

224. The foregoing actions by Akorn will constitute contributory infringement of the 

‘111 Patent. 

225. On information and belief, Akorn intends to, and will, actively induce and 

contribute to the infringement of the ‘111 Patent when ANDA No. 204561 is approved, and plan 

and intend to, and will, do so immediately and imminently upon approval. 

226. Allergan is entitled to a declaratory judgment that future commercial 

manufacture, use, offer for sale, sale, and/or importation of Akorn’s proposed generic 

Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 204561 by Akorn 

will induce and/or contribute to the infringement of the ‘111 Patent. 
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227. The commercial manufacture, use, offer for sale, sale and/or importation of 

Akorn’s proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in 

ANDA No. 204561, which will actively induce and/or contribute to infringement of the ‘111 

Patent, in violation of Allergan’s patent rights, will cause harm to Allergan for which damages 

are inadequate. 

228. Unless Akorn is enjoined from actively inducing and contributing to the 

infringement of the ‘111 Patent, Allergan will suffer irreparable injury for which damages are an 

inadequate remedy. 

229. On information and belief, despite having actual notice of the ‘111 Patent, Akorn 

continues to willfully, wantonly, and deliberately prepare to actively induce and/or contribute to 

infringement of the ‘111 Patent in disregard of Allergan’s rights, making this case exceptional 

and entitling Allergan to reasonable attorneys’ fees pursuant to 35 U.S.C. § 285. 

 Count X 
(Infringement of the ‘111 Patent Under 35 U.S.C. § 271(e)(2) by Mylan’s Proposed Generic 

Cyclosporine Ophthalmic Emulsion, 0.05%) 

230. Allergan incorporates each of the preceding paragraphs as if fully set forth herein.

231. Mylan submitted ANDA No. 205894 to the FDA under section 505(j) of the 

FDCA to obtain approval to engage in the commercial manufacture, use, offer for sale, sale, or 

importation of its proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product 

throughout the United States.  By submitting this application, Mylan has committed an act of 

infringement of the ‘111 Patent under 35 U.S.C. § 271(e)(2)(A).

232. The commercial manufacture, use, offer for sale, sale, and/or importation of 

Mylan’s proposed Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 

205894 will constitute an act of direct infringement of the ‘111 Patent.
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233. On information and belief, Mylan became aware of the ‘111 Patent no later than 

the date on which that patent was listed in the Orange Book.

234. On information and belief, Mylan knows or should know that the commercial 

offer for sale and sale of Mylan’s proposed Cyclosporine Ophthalmic Emulsion, 0.05% product 

described in ANDA No. 205894, will constitute an act of induced infringement and will 

contribute to actual infringement of the ‘111 Patent. 

235. On information and belief, Mylan knows or should know that its proposed generic 

Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 205894 will be 

especially made for or especially adapted for an infringement of the ‘111 Patent, and is not a 

staple article or commodity of commerce suitable for substantial non-infringing use, and that its 

commercial manufacture, use, offer for sale, sale, and/or importation of its proposed generic 

Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 205894 will 

actively contribute to the actual infringement of the ‘111 Patent.

236. The commercial manufacture, use, offer for sale, sale, and/or importation of 

Mylan’s proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in 

ANDA No. 205894 in violation of Allergan’s patent rights will cause harm to Allergan for which 

damages are inadequate.

Count XI 
(Declaratory Judgment of Infringement of the ‘111 Patent Under 35 U.S.C. § 271(a) by 

Mylan)

237. Allergan incorporates each of the preceding paragraphs as if fully set forth herein. 

238. These claims arise under the Declaratory Judgment Act, 28 U.S.C. §§ 2201 and 

2202.
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239. There is an actual case or controversy such that the Court may entertain 

Allergan’s request for declaratory relief consistent with Article III of the United States 

Constitution, and that actual case or controversy requires a declaration of rights by this Court. 

240. The commercial manufacture, use, offer for sale, sale, and/or importation of 

Mylan’s proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in 

ANDA No. 205894 will constitute an act of direct infringement of one or more claims of the 

‘111 Patent. 

241. On information and belief, Mylan will engage in the commercial manufacture, 

use, offer for sale, sale, and/or importation of Mylan’s proposed generic Cyclosporine 

Ophthalmic Emulsion, 0.05% product described in ANDA No. 205894 immediately and 

imminently upon approval of ANDA No. 205894. 

242. The foregoing actions by Mylan will constitute infringement of the ‘111 Patent. 

243. Mylan will commit those acts of infringement without license or authorization. 

244. Allergan is entitled to a declaratory judgment that future commercial 

manufacture, use, offer for sale, sale, and/or importation of Mylan’s proposed generic 

Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 205894 by Mylan 

will infringe the ‘111 Patent. 

245. Unless Mylan is enjoined from infringing the ‘111 Patent, Allergan will suffer 

irreparable injury for which damages are an inadequate remedy. 

Count XII 
(Declaratory Judgment of Infringement of the ‘111 Patent Under 35 U.S.C. § 271(b) and (c) 

by Mylan’s Proposed Generic Cyclosporine Ophthalmic Emulsion, 0.05%) 

246. Allergan incorporates each of the preceding paragraphs as if fully set forth herein. 
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247. These claims arise under the Declaratory Judgment Act, 28 U.S.C. §§ 2201 and 

2202.

248. There is an actual case or controversy such that the Court may entertain 

Allergan’s request for declaratory relief consistent with Article III of the United States 

Constitution, and that actual case or controversy requires a declaration of rights by this Court. 

249. Mylan has actual knowledge of the ‘111 Patent. 

250. On information and belief, Mylan became aware of the ‘111 Patent no later than 

the date on which that patent was listed in the Orange Book. 

251. On information and belief, Mylan has acted with full knowledge of the ‘111 

Patent and without a reasonable basis for believing that it would not be liable for actively 

inducing or contributing to the infringement of the ‘111 Patent. 

252. The commercial manufacture, use, sale, offer for sale, and/or importation of 

Mylan’s proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in 

ANDA No. 205894 will induce the actual infringement of the ‘111 Patent. 

253. On information and belief, Mylan knows or should know that its commercial 

manufacture, use, sale, offer for sale, and/or importation of its proposed generic Cyclosporine 

Ophthalmic Emulsion, 0.05% product described in ANDA No. 205894 will actively induce the 

actual infringement of the ‘111 Patent. 

254. On information and belief, Mylan will encourage another’s infringement of the 

‘111 Patent by and through the commercial manufacture, use, sale, offer for sale, and/or 

importation of its proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product 

described in ANDA No. 205894, which is covered by certain claims of the ‘111 Patent. 
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255. Mylan’s acts of infringement will be done with knowledge of the ‘111 Patent and 

with the intent to encourage infringement. 

256. The foregoing actions by Mylan will constitute active inducement of infringement 

of the ‘111 Patent. 

257. On information and belief, Mylan knows or should know that its proposed generic 

Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 205894 will be 

especially made or especially adapted for use in an infringement of the ‘111 Patent, and is not a 

staple article or commodity of commerce suitable for substantial non-infringing use. 

258. The commercial manufacture, use, sale, offer for sale, and/or importation of 

Mylan’s proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in 

ANDA No. 205894 will contribute to the actual infringement of the ‘111 Patent. 

259. On information and belief, Mylan knows or should know that its offer for sale, 

sale, and/or importation of its proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% 

product described in ANDA No. 205894 will contribute to the actual infringement of the ‘111 

Patent.

260. The foregoing actions by Mylan will constitute contributory infringement of the 

‘111 Patent. 

261. On information and belief, Mylan intends to, and will, actively induce and 

contribute to the infringement of the ‘111 Patent when ANDA No. 205894 is approved, and plan 

and intend to, and will, do so immediately and imminently upon approval. 

262. Allergan is entitled to a declaratory judgment that future commercial 

manufacture, use, offer for sale, sale, and/or importation of Mylan’s proposed generic 
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Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 205894 by Mylan 

will induce and/or contribute to the infringement of the ‘111 Patent. 

263. The commercial manufacture, use, offer for sale, sale and/or importation of 

Mylan’s proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in 

ANDA No. 205894, which will actively induce and/or contribute to infringement of the ‘111 

Patent, in violation of Allergan’s patent rights, will cause harm to Allergan for which damages 

are inadequate. 

264. Unless Mylan is enjoined from actively inducing and contributing to the 

infringement of the ‘111 Patent, Allergan will suffer irreparable injury for which damages are an 

inadequate remedy. 

265. On information and belief, despite having actual notice of the ‘111 Patent, Mylan 

continues to willfully, wantonly, and deliberately prepare to actively induce and/or contribute to 

infringement of the ‘111 Patent in disregard of Allergan’s rights, making this case exceptional 

and entitling Allergan to reasonable attorneys’ fees pursuant to 35 U.S.C. § 285. 

Count XIII 
(Infringement of the ‘162 Patent Under 35 U.S.C. § 271(e)(2) by Teva’s Proposed Generic 

Cyclosporine Ophthalmic Emulsion, 0.05%) 

266. Allergan incorporates each of the preceding paragraphs as if fully set forth herein. 

267. Teva submitted ANDA No. 203880 to the FDA under section 505(j) of the FDCA 

to obtain approval to engage in the commercial manufacture, use, offer for sale, sale, or 

importation of its proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product 

throughout the United States.  By submitting this application, Teva has committed an act of 

infringement of the ‘162 Patent under 35 U.S.C. § 271(e)(2)(A). 
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268. On information and belief, Teva became aware of the ‘162 Patent no later than the 

date on which that patent was listed in the Orange Book. 

269. On information and belief, Teva knows or should know that the commercial offer 

for sale and sale of Teva’s proposed Cyclosporine Ophthalmic Emulsion, 0.05% product 

described in ANDA No. 203880, will constitute an act of induced infringement and will 

contribute to actual infringement of the ‘162 Patent.  

270. On information and belief, Teva knows or should know that its proposed generic 

Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 203880 will be 

especially made for or especially adapted for an infringement of the ‘162 Patent, and is not a 

staple article or commodity of commerce suitable for substantial non-infringing use, and that its 

commercial manufacture, use, offer for sale, sale, and/or importation of its proposed generic 

Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 203880 will 

actively contribute to the actual infringement of the ‘162 Patent. 

271. The commercial manufacture, use, offer for sale, sale, and/or importation of 

Teva’s proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in 

ANDA No. 203880 in violation of Allergan’s patent rights will cause harm to Allergan for which 

damages are inadequate. 

Count XIV 
(Declaratory Judgment of Infringement of the ‘162 Patent Under 35 U.S.C. § 271(b) and (c) 

by Teva’s Proposed Generic Cyclosporine Ophthalmic Emulsion, 0.05%) 

272. Allergan incorporates each of the preceding paragraphs as if fully set forth herein. 

273. These claims arise under the Declaratory Judgment Act, 28 U.S.C. §§ 2201 and 

2202.
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274. There is an actual case or controversy such that the Court may entertain 

Allergan’s request for declaratory relief consistent with Article III of the United States 

Constitution, and that actual case or controversy requires a declaration of rights by this Court. 

275. Teva has actual knowledge of the ‘162 Patent. 

276. On information and belief, Teva became aware of the ‘162 Patent no later than the 

date on which that patent was listed in the Orange Book. 

277. On information and belief, Teva has acted with full knowledge of the ‘162 Patent 

and without a reasonable basis for believing that it would not be liable for actively inducing or 

contributing to the infringement of the ‘162 Patent. 

278. The commercial manufacture, use, sale, offer for sale, and/or importation of 

Teva’s proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in 

ANDA No. 203880 will induce the actual infringement of the ‘162 Patent. 

279. On information and belief, Teva knows or should know that its commercial 

manufacture, use, sale, offer for sale, and/or importation of its proposed generic Cyclosporine 

Ophthalmic Emulsion, 0.05% product described in ANDA No. 203880 will actively induce the 

actual infringement of the ‘162 Patent. 

280. On information and belief, Teva will encourage another’s infringement of the 

‘162 Patent by and through the commercial manufacture, use, sale, offer for sale, and/or 

importation of its proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product 

described in ANDA No. 203880, which is covered by certain claims of the ‘162 Patent. 

281. Teva’s acts of infringement will be done with knowledge of the ‘162 Patent and 

with the intent to encourage infringement. 
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282. The foregoing actions by Teva will constitute active inducement of infringement 

of the ‘162 Patent. 

283. On information and belief, Teva knows or should know that its proposed generic 

Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 203880 will be 

especially made or especially adapted for use in an infringement of the ‘162 Patent, and is not a 

staple article or commodity of commerce suitable for substantial non-infringing use. 

284. The commercial manufacture, use, sale, offer for sale, and/or importation of 

Teva’s proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in 

ANDA No. 203880 will contribute to the actual infringement of the ‘162 Patent. 

285. On information and belief, Teva knows or should know that its offer for sale, sale, 

and/or importation of its proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% described 

in ANDA No. 203880 will contribute to the actual infringement of the ‘162 Patent. 

286. The foregoing actions by Teva will constitute contributory infringement of the 

‘162 Patent. 

287. On information and belief, Teva intends to, and will, actively induce and 

contribute to the infringement of the ‘162 Patent when ANDA No. 203880 is approved, and plan 

and intend to, and will, do so immediately and imminently upon approval. 

288. Allergan is entitled to a declaratory judgment that future commercial 

manufacture, use, offer for sale, sale, and/or importation of Teva’s proposed generic 

Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 203880 by Teva 

will induce and/or contribute to the infringement of the ‘162 Patent. 

289. The commercial manufacture, use, offer for sale, sale and/or importation of 

Teva’s proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in 
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ANDA No. 203880, which will actively induce and/or contribute to infringement of the ‘162 

Patent, in violation of Allergan’s patent rights, will cause harm to Allergan for which damages 

are inadequate. 

290. Unless Teva is enjoined from actively inducing and contributing to the 

infringement of the ‘162 Patent, Allergan will suffer irreparable injury for which damages are an 

inadequate remedy. 

291. On information and belief, despite having actual notice of the ‘162 Patent, Teva 

continues to willfully, wantonly, and deliberately prepare to actively induce and/or contribute to 

infringement of the ‘162 Patent in disregard of Allergan’s rights, making this case exceptional 

and entitling Allergan to reasonable attorneys’ fees pursuant to 35 U.S.C. § 285. 

Count XV 
(Infringement of the ‘162 Patent Under 35 U.S.C. § 271(e)(2) by Apotex’s Proposed Generic 

Cyclosporine Ophthalmic Emulsion, 0.05%) 

292. Allergan incorporates each of the preceding paragraphs as if fully set forth herein. 

293. Apotex submitted ANDA No. 207606 to the FDA under section 505(j) of the 

FDCA to obtain approval to engage in the commercial manufacture, use, offer for sale, sale, or 

importation of its proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product 

throughout the United States.  By submitting this application, Apotex has committed an act of 

infringement of the ‘162 Patent under 35 U.S.C. § 271(e)(2)(A). 

294. On information and belief, Apotex became aware of the ‘162 Patent no later than 

the date on which that patent was listed in the Orange Book. 

295. On information and belief, Apotex knows or should know that the commercial 

offer for sale and sale of Apotex’s proposed Cyclosporine Ophthalmic Emulsion, 0.05% product 
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described in ANDA No. 207606, will constitute an act of induced infringement and will 

contribute to actual infringement of the ‘162 Patent.  

296. On information and belief, Apotex knows or should know that its proposed 

generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 207606 will 

be especially made for or especially adapted for an infringement of the ‘162 Patent, and is not a 

staple article or commodity of commerce suitable for substantial non-infringing use, and that its 

commercial manufacture, use, offer for sale, sale, and/or importation of its proposed generic 

Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 207606 will 

actively contribute to the actual infringement of the ‘162 Patent. 

297. The commercial manufacture, use, offer for sale, sale, and/or importation of 

Apotex’s proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in 

ANDA No. 207606 in violation of Allergan’s patent rights will cause harm to Allergan for which 

damages are inadequate. 

Count XVI 
(Declaratory Judgment of Infringement of the ‘162 Patent Under 35 U.S.C. § 271(b) and (c) 

by Apotex’s Proposed Generic Cyclosporine Ophthalmic Emulsion, 0.05%) 

298. Allergan incorporates each of the preceding paragraphs as if fully set forth herein. 

299. These claims arise under the Declaratory Judgment Act, 28 U.S.C. §§ 2201 and 

2202.

300. There is an actual case or controversy such that the Court may entertain 

Allergan’s request for declaratory relief consistent with Article III of the United States 

Constitution, and that actual case or controversy requires a declaration of rights by this Court. 

301. Apotex has actual knowledge of the ‘162 Patent. 
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302. On information and belief, Apotex became aware of the ‘162 Patent no later than 

the date on which that patent was listed in the Orange Book. 

303. On information and belief, Apotex has acted with full knowledge of the ‘162 

Patent and without a reasonable basis for believing that it would not be liable for actively 

inducing or contributing to the infringement of the ‘162 Patent. 

304. The commercial manufacture, use, sale, offer for sale, and/or importation of 

Apotex’s proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in 

ANDA No. 207606 will induce the actual infringement of the ‘162 Patent. 

305. On information and belief, Apotex knows or should know that its commercial 

manufacture, use, sale, offer for sale, and/or importation of its proposed generic Cyclosporine 

Ophthalmic Emulsion, 0.05% product described in ANDA No. 207606 will actively induce the 

actual infringement of the ‘162 Patent. 

306. On information and belief, Apotex will encourage another’s infringement of the 

‘162 Patent by and through the commercial manufacture, use, sale, offer for sale, and/or 

importation of its proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product 

described in ANDA No. 207606, which is covered by certain claims of the ‘162 Patent. 

307. Apotex’s acts of infringement will be done with knowledge of the ‘162 Patent and 

with the intent to encourage infringement. 

308. The foregoing actions by Apotex will constitute active inducement of 

infringement of the ‘162 Patent. 

309. On information and belief, Apotex knows or should know that its proposed 

generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 207606 will 
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be especially made or especially adapted for use in an infringement of the ‘162 Patent, and is not 

a staple article or commodity of commerce suitable for substantial non-infringing use. 

310. The commercial manufacture, use, sale, offer for sale, and/or importation of 

Apotex’s proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in 

ANDA No. 207606 will contribute to the actual infringement of the ‘162 Patent. 

311. On information and belief, Apotex knows or should know that its offer for sale, 

sale, and/or importation of its proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% 

product described in ANDA No. 207606 will contribute to the actual infringement of the ‘162 

Patent.

312. The foregoing actions by Apotex will constitute contributory infringement of the 

‘162 Patent. 

313. On information and belief, Apotex intends to, and will, actively induce and 

contribute to the infringement of the ‘162 Patent when ANDA No. 207606 is approved, and plan 

and intend to, and will, do so immediately and imminently upon approval. 

314. Allergan is entitled to a declaratory judgment that future commercial 

manufacture, use, offer for sale, sale, and/or importation of Apotex’s proposed generic 

Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 207606 by Apotex 

will induce and/or contribute to the infringement of the ‘162 Patent. 

315. The commercial manufacture, use, offer for sale, sale and/or importation of 

Apotex’s proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in 

ANDA No. 207606, which will actively induce and/or contribute to infringement of the ‘162 

Patent, in violation of Allergan’s patent rights, will cause harm to Allergan for which damages 

are inadequate. 
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316. Unless Apotex is enjoined from actively inducing and contributing to the 

infringement of the ‘162 Patent, Allergan will suffer irreparable injury for which damages are an 

inadequate remedy. 

317. On information and belief, despite having actual notice of the ‘162 Patent, Apotex 

continues to willfully, wantonly, and deliberately prepare to actively induce and/or contribute to 

infringement of the ‘162 Patent in disregard of Allergan’s rights, making this case exceptional 

and entitling Allergan to reasonable attorneys’ fees pursuant to 35 U.S.C. § 285. 

 Count XVII 
(Infringement of the ‘162 Patent Under 35 U.S.C. § 271(e)(2) by Akorn’s Proposed Generic 

Cyclosporine Ophthalmic Emulsion, 0.05%) 

318. Allergan incorporates each of the preceding paragraphs as if fully set forth herein.

319. Akorn submitted ANDA No. 204561 to the FDA under section 505(j) of the 

FDCA to obtain approval to engage in the commercial manufacture, use, offer for sale, sale, or 

importation of its proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product 

throughout the United States.  By submitting this application, Akorn has committed an act of 

infringement of the ‘162 Patent under 35 U.S.C. § 271(e)(2)(A).

320. On information and belief, Akorn became aware of the ‘162 Patent no later than 

the date on which that patent was listed in the Orange Book.

321. On information and belief, Akorn knows or should know that the commercial 

offer for sale and sale of Akorn’s proposed Cyclosporine Ophthalmic Emulsion, 0.05% product 

described in ANDA No. 204561, will constitute an act of induced infringement and will 

contribute to actual infringement of the ‘162 Patent. 

322. On information and belief, Akorn knows or should know that its proposed generic 

Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 204561 will be 

Case 2:15-cv-01455   Document 1   Filed 08/24/15   Page 47 of 119 PageID #:  47

0047



48

especially made for or especially adapted for an infringement of the ‘162 Patent, and is not a 

staple article or commodity of commerce suitable for substantial non-infringing use, and that its 

commercial manufacture, use, offer for sale, sale, and/or importation of its proposed generic 

Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 204561 will 

actively contribute to the actual infringement of the ‘162 Patent.

323. The commercial manufacture, use, offer for sale, sale, and/or importation of 

Akorn’s proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in 

ANDA No. 204561 in violation of Allergan’s patent rights will cause harm to Allergan for which 

damages are inadequate.

Count XVIII 
(Declaratory Judgment of Infringement of the ‘162 Patent Under 35 U.S.C. § 271(b) and (c) 

by Akorn’s Proposed Generic Cyclosporine Ophthalmic Emulsion, 0.05%) 

324. Allergan incorporates each of the preceding paragraphs as if fully set forth herein. 

325. These claims arise under the Declaratory Judgment Act, 28 U.S.C. §§ 2201 and 

2202.

326. There is an actual case or controversy such that the Court may entertain 

Allergan’s request for declaratory relief consistent with Article III of the United States 

Constitution, and that actual case or controversy requires a declaration of rights by this Court. 

327. Akorn has actual knowledge of the ‘162 Patent. 

328. On information and belief, Akorn became aware of the ‘162 Patent no later than 

the date on which that patent was listed in the Orange Book. 

329. On information and belief, Akorn has acted with full knowledge of the ‘162 

Patent and without a reasonable basis for believing that it would not be liable for actively 

inducing or contributing to the infringement of the ‘162 Patent. 
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330. The commercial manufacture, use, sale, offer for sale, and/or importation of 

Akorn’s proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in 

ANDA No. 204561 will induce the actual infringement of the ‘162 Patent. 

331. On information and belief, Akorn knows or should know that its commercial 

manufacture, use, sale, offer for sale, and/or importation of its proposed generic Cyclosporine 

Ophthalmic Emulsion, 0.05% product described in ANDA No. 204561 will actively induce the 

actual infringement of the ‘162 Patent. 

332. On information and belief, Akorn will encourage another’s infringement of the 

‘162 Patent by and through the commercial manufacture, use, sale, offer for sale, and/or 

importation of its proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product 

described in ANDA No. 204561, which is covered by certain claims of the ‘162 Patent. 

333. Akorn’s acts of infringement will be done with knowledge of the ‘162 Patent and 

with the intent to encourage infringement. 

334. The foregoing actions by Akorn will constitute active inducement of infringement 

of the ‘162 Patent. 

335. On information and belief, Akorn knows or should know that its proposed generic 

Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 204561 will be 

especially made or especially adapted for use in an infringement of the ‘162 Patent, and is not a 

staple article or commodity of commerce suitable for substantial non-infringing use. 

336. The commercial manufacture, use, sale, offer for sale, and/or importation of 

Akorn’s proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in 

ANDA No. 204561 will contribute to the actual infringement of the ‘162 Patent. 
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337. On information and belief, Akorn knows or should know that its offer for sale, 

sale, and/or importation of its proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% 

product described in ANDA No. 204561 will contribute to the actual infringement of the ‘162 

Patent.

338. The foregoing actions by Akorn will constitute contributory infringement of the 

‘162 Patent. 

339. On information and belief, Akorn intends to, and will, actively induce and 

contribute to the infringement of the ‘162 Patent when ANDA No. 204561 is approved, and plan 

and intend to, and will, do so immediately and imminently upon approval. 

340. Allergan is entitled to a declaratory judgment that future commercial 

manufacture, use, offer for sale, sale, and/or importation of Akorn’s proposed generic 

Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 204561 by Akorn 

will induce and/or contribute to the infringement of the ‘162 Patent. 

341. The commercial manufacture, use, offer for sale, sale and/or importation of 

Akorn’s proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in 

ANDA No. 204561, which will actively induce and/or contribute to infringement of the ‘162 

Patent, in violation of Allergan’s patent rights, will cause harm to Allergan for which damages 

are inadequate. 

342. Unless Akorn is enjoined from actively inducing and contributing to the 

infringement of the ‘162 Patent, Allergan will suffer irreparable injury for which damages are an 

inadequate remedy. 

343. On information and belief, despite having actual notice of the ‘162 Patent, Akorn 

continues to willfully, wantonly, and deliberately prepare to actively induce and/or contribute to 
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infringement of the ‘162 Patent in disregard of Allergan’s rights, making this case exceptional 

and entitling Allergan to reasonable attorneys’ fees pursuant to 35 U.S.C. § 285. 

Count XIX 
(Infringement of the ‘162 Patent Under 35 U.S.C. § 271(e)(2) by Mylan’s Proposed Generic 

Cyclosporine Ophthalmic Emulsion, 0.05%) 

344. Allergan incorporates each of the preceding paragraphs as if fully set forth herein.

345. Mylan submitted ANDA No. 205894 to the FDA under section 505(j) of the 

FDCA to obtain approval to engage in the commercial manufacture, use, offer for sale, sale, or 

importation of its proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product 

throughout the United States.  By submitting this application, Mylan has committed an act of 

infringement of the ‘162 Patent under 35 U.S.C. § 271(e)(2)(A).

346. On information and belief, Mylan became aware of the ‘162 Patent no later than 

the date on which that patent was listed in the Orange Book.

347. On information and belief, Mylan knows or should know that the commercial 

offer for sale and sale of Mylan’s proposed Cyclosporine Ophthalmic Emulsion, 0.05% product 

described in ANDA No. 205894, will constitute an act of induced infringement and will 

contribute to actual infringement of the ‘162 Patent. 

348. On information and belief, Mylan knows or should know that its proposed generic 

Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 205894 will be 

especially made for or especially adapted for an infringement of the ‘162 Patent, and is not a 

staple article or commodity of commerce suitable for substantial non-infringing use, and that its 

commercial manufacture, use, offer for sale, sale, and/or importation of its proposed generic 

Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 205894 will 

actively contribute to the actual infringement of the ‘162 Patent.
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349. The commercial manufacture, use, offer for sale, sale, and/or importation of 

Mylan’s proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in 

ANDA No. 205894 in violation of Allergan’s patent rights will cause harm to Allergan for which 

damages are inadequate.

Count XX 
(Declaratory Judgment of Infringement of the ‘162 Patent Under 35 U.S.C. § 271(b) and (c) 

by Mylan’s Proposed Generic Cyclosporine Ophthalmic Emulsion, 0.05%) 

350. Allergan incorporates each of the preceding paragraphs as if fully set forth herein. 

351. These claims arise under the Declaratory Judgment Act, 28 U.S.C. §§ 2201 and 

2202.

352. There is an actual case or controversy such that the Court may entertain 

Allergan’s request for declaratory relief consistent with Article III of the United States 

Constitution, and that actual case or controversy requires a declaration of rights by this Court. 

353. Mylan has actual knowledge of the ‘162 Patent. 

354. On information and belief, Mylan became aware of the ‘162 Patent no later than 

the date on which that patent was listed in the Orange Book. 

355. On information and belief, Mylan has acted with full knowledge of the ‘162 

Patent and without a reasonable basis for believing that it would not be liable for actively 

inducing or contributing to the infringement of the ‘162 Patent. 

356. The commercial manufacture, use, sale, offer for sale, and/or importation of 

Mylan’s proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in 

ANDA No. 205894 will induce the actual infringement of the ‘162 Patent. 

357. On information and belief, Mylan knows or should know that its commercial 

manufacture, use, sale, offer for sale, and/or importation of its proposed generic Cyclosporine 
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Ophthalmic Emulsion, 0.05% product described in ANDA No. 205894 will actively induce the 

actual infringement of the ‘162 Patent. 

358. On information and belief, Mylan will encourage another’s infringement of the 

‘162 Patent by and through the commercial manufacture, use, sale, offer for sale, and/or 

importation of its proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product 

described in ANDA No. 205894, which is covered by certain claims of the ‘162 Patent. 

359. Mylan’s acts of infringement will be done with knowledge of the ‘162 Patent and 

with the intent to encourage infringement. 

360. The foregoing actions by Mylan will constitute active inducement of infringement 

of the ‘162 Patent. 

361. On information and belief, Mylan knows or should know that its proposed generic 

Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 205894 will be 

especially made or especially adapted for use in an infringement of the ‘162 Patent, and is not a 

staple article or commodity of commerce suitable for substantial non-infringing use. 

362. The commercial manufacture, use, sale, offer for sale, and/or importation of 

Mylan’s proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in 

ANDA No. 205894 will contribute to the actual infringement of the ‘162 Patent. 

363. On information and belief, Mylan knows or should know that its offer for sale, 

sale, and/or importation of its proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% 

described in ANDA No. 205894 will contribute to the actual infringement of the ‘162 Patent. 

364. The foregoing actions by Mylan will constitute contributory infringement of the 

‘162 Patent. 
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365. On information and belief, Mylan intends to, and will, actively induce and 

contribute to the infringement of the ‘162 Patent when ANDA No. 205894 is approved, and plan 

and intend to, and will, do so immediately and imminently upon approval. 

366. Allergan is entitled to a declaratory judgment that future commercial 

manufacture, use, offer for sale, sale, and/or importation of Mylan’s proposed generic 

Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 205894 by Mylan 

will induce and/or contribute to the infringement of the ‘162 Patent. 

367. The commercial manufacture, use, offer for sale, sale and/or importation of 

Mylan’s proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in 

ANDA No. 205894, which will actively induce and/or contribute to infringement of the ‘162 

Patent, in violation of Allergan’s patent rights, will cause harm to Allergan for which damages 

are inadequate. 

368. Unless Mylan is enjoined from actively inducing and contributing to the 

infringement of the ‘162 Patent, Allergan will suffer irreparable injury for which damages are an 

inadequate remedy. 

369. On information and belief, despite having actual notice of the ‘162 Patent, Mylan 

continues to willfully, wantonly, and deliberately prepare to actively induce and/or contribute to 

infringement of the ‘162 Patent in disregard of Allergan’s rights, making this case exceptional 

and entitling Allergan to reasonable attorneys’ fees pursuant to 35 U.S.C. § 285. 

Count XXI 
(Infringement of the ‘556 Patent Under 35 U.S.C. § 271(e)(2) by Teva’s Proposed Generic 

Cyclosporine Ophthalmic Emulsion, 0.05%) 

370. Allergan incorporates each of the preceding paragraphs as if fully set forth herein. 
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371. Teva submitted ANDA No. 203880 to the FDA under section 505(j) of the FDCA 

to obtain approval to engage in the commercial manufacture, use, offer for sale, sale, or 

importation of its proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product 

throughout the United States.  By submitting this application, Teva has committed an act of 

infringement of the ‘556 Patent under 35 U.S.C. § 271(e)(2)(A). 

372. The commercial manufacture, use, offer for sale, sale, and/or importation of 

Teva’s proposed Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 

203880 will constitute an act of direct infringement of the ‘556 Patent. 

373. On information and belief, Teva became aware of the ‘556 Patent no later than the 

date on which that patent was listed in the Orange Book. 

374. On information and belief, Teva knows or should know that the commercial offer 

for sale and sale of Teva’s proposed Cyclosporine Ophthalmic Emulsion, 0.05% product 

described in ANDA No. 203880, will constitute an act of induced infringement and will 

contribute to actual infringement of the ‘556 Patent.  

375. On information and belief, Teva knows or should know that its proposed generic 

Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 203880 will be 

especially made for or especially adapted for an infringement of the ‘556 Patent, and is not a 

staple article or commodity of commerce suitable for substantial non-infringing use, and that its 

commercial manufacture, use, offer for sale, sale, and/or importation of its proposed generic 

Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 203880 will 

actively contribute to the actual infringement of the ‘556 Patent. 

376. The commercial manufacture, use, offer for sale, sale, and/or importation of 

Teva’s proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in 
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ANDA No. 203880 in violation of Allergan’s patent rights will cause harm to Allergan for which 

damages are inadequate.   

Count XXII 
(Declaratory Judgment of Infringement of the ‘556 Patent Under 35 U.S.C. § 271(a) by 

Teva)

377. Allergan incorporates each of the preceding paragraphs as if fully set forth herein. 

378. These claims arise under the Declaratory Judgment Act, 28 U.S.C. §§ 2201 and 

2202.

379. There is an actual case or controversy such that the Court may entertain 

Allergan’s request for declaratory relief consistent with Article III of the United States 

Constitution, and that actual case or controversy requires a declaration of rights by this Court. 

380. The commercial manufacture, use, offer for sale, sale, and/or importation of 

Teva’s proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in 

ANDA No. 203880 will constitute an act of direct infringement of one or more claims of the 

‘556 Patent. 

381. On information and belief, Teva will engage in the commercial manufacture, use, 

offer for sale, sale, and/or importation of Teva’s proposed generic Cyclosporine Ophthalmic 

Emulsion, 0.05% product immediately and imminently upon approval of ANDA No. 203880. 

382. The foregoing actions by Teva will constitute infringement of the ‘556 Patent. 

383. Teva will commit those acts of infringement without license or authorization. 

384. Allergan is entitled to a declaratory judgment that future commercial 

manufacture, use, offer for sale, sale, and/or importation of Teva’s proposed generic 

Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 203880 by Teva 

will infringe the ‘556 Patent. 
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385. Unless Teva is enjoined from infringing the ‘556 Patent, Allergan will suffer 

irreparable injury for which damages are an inadequate remedy. 

Count XXIII 
(Declaratory Judgment of Infringement of the ‘556 Patent Under 35 U.S.C. § 271(b) and (c) 

by Teva’s Proposed Generic Cyclosporine Ophthalmic Emulsion, 0.05%) 

386. Allergan incorporates each of the preceding paragraphs as if fully set forth herein. 

387. These claims arise under the Declaratory Judgment Act, 28 U.S.C. §§ 2201 and 

2202.

388. There is an actual case or controversy such that the Court may entertain 

Allergan’s request for declaratory relief consistent with Article III of the United States 

Constitution, and that actual case or controversy requires a declaration of rights by this Court. 

389. Teva has actual knowledge of the ‘556 Patent. 

390. On information and belief, Teva became aware of the ‘556 Patent no later than the 

date on which that patent was listed in the Orange Book. 

391. On information and belief, Teva has acted with full knowledge of the ‘556 Patent 

and without a reasonable basis for believing that it would not be liable for actively inducing or 

contributing to the infringement of the ‘556 Patent. 

392. The commercial manufacture, use, sale, offer for sale, and/or importation of 

Teva’s proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in 

ANDA No. 203880 will induce the actual infringement of the ‘556 Patent. 

393. On information and belief, Teva knows or should know that its commercial 

manufacture, use, sale, offer for sale, and/or importation of its proposed generic Cyclosporine 

Ophthalmic Emulsion, 0.05% product described in ANDA No. 203880 will actively induce the 

actual infringement of the ‘556 Patent. 
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394. On information and belief, Teva will encourage another’s infringement of the 

‘556 Patent by and through the commercial manufacture, use, sale, offer for sale, and/or 

importation of its proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product 

described in ANDA No. 203880, which is covered by certain claims of the ‘556 Patent. 

395. Teva’s acts of infringement will be done with knowledge of the ‘556 Patent and 

with the intent to encourage infringement. 

396. The foregoing actions by Teva will constitute active inducement of infringement 

of the ‘556 Patent. 

397. On information and belief, Teva knows or should know that its proposed generic 

Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 203880 will be 

especially made or especially adapted for use in an infringement of the ‘556 Patent, and is not a 

staple article or commodity of commerce suitable for substantial non-infringing use. 

398. The commercial manufacture, use, sale, offer for sale, and/or importation of 

Teva’s proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in 

ANDA No. 203880 will contribute to the actual infringement of the ‘556 Patent. 

399. On information and belief, Teva knows or should know that its offer for sale, sale, 

and/or importation of its proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product 

described in ANDA No. 203880 will contribute to the actual infringement of the ‘556 Patent. 

400. The foregoing actions by Teva will constitute contributory infringement of the 

‘556 Patent. 

401. On information and belief, Teva intends to, and will, actively induce and 

contribute to the infringement of the ‘556 Patent when ANDA No. 203880 is approved, and plan 

and intend to, and will, do so immediately and imminently upon approval. 
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402. Allergan is entitled to a declaratory judgment that future commercial 

manufacture, use, offer for sale, sale, and/or importation of Teva’s proposed generic 

Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 203880 by Teva 

will induce and/or contribute to the infringement of the ‘556 Patent. 

403. The commercial manufacture, use, offer for sale, sale and/or importation of 

Teva’s proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in 

ANDA No. 203880, which will actively induce and/or contribute to infringement of the ‘556 

Patent, in violation of Allergan’s patent rights, will cause harm to Allergan for which damages 

are inadequate. 

404. Unless Teva is enjoined from actively inducing and contributing to the 

infringement of the ‘556 Patent, Allergan will suffer irreparable injury for which damages are an 

inadequate remedy. 

405. On information and belief, despite having actual notice of the ‘556 Patent, Teva 

continues to willfully, wantonly, and deliberately prepare to actively induce and/or contribute to 

infringement of the ‘556 Patent in disregard of Allergan’s rights, making this case exceptional 

and entitling Allergan to reasonable attorneys’ fees pursuant to 35 U.S.C. § 285.

Count XXIV 
(Infringement of the ‘556 Patent Under 35 U.S.C. § 271(e)(2) by Apotex’s Proposed Generic 

Cyclosporine Ophthalmic Emulsion, 0.05%) 

406. Allergan incorporates each of the preceding paragraphs as if fully set forth herein. 

407. Apotex submitted ANDA No. 207606 to the FDA under section 505(j) of the 

FDCA to obtain approval to engage in the commercial manufacture, use, offer for sale, sale, or 

importation of its proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product 
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throughout the United States.  By submitting this application, Apotex has committed an act of 

infringement of the ‘556 Patent under 35 U.S.C. § 271(e)(2)(A). 

408. The commercial manufacture, use, offer for sale, sale, and/or importation of 

Apotex proposed Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 

207606 will constitute an act of direct infringement of the ‘556 Patent. 

409. On information and belief, Apotex became aware of the ‘556 Patent no later than 

the date on which that patent was listed in the Orange Book. 

410. On information and belief, Apotex knows or should know that the commercial 

offer for sale and sale of Apotex’s proposed Cyclosporine Ophthalmic Emulsion, 0.05% product 

described in ANDA No. 207606, will constitute an act of induced infringement and will 

contribute to actual infringement of the ‘556 Patent.  

411. On information and belief, Apotex knows or should know that its proposed 

generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 207606 will 

be especially made for or especially adapted for an infringement of the ‘556 Patent, and is not a 

staple article or commodity of commerce suitable for substantial non-infringing use, and that its 

commercial manufacture, use, offer for sale, sale, and/or importation of its proposed generic 

Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 207606 will 

actively contribute to the actual infringement of the ‘556 Patent. 

412. The commercial manufacture, use, offer for sale, sale, and/or importation of 

Apotex’s proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in 

ANDA No. 207606 in violation of Allergan’s patent rights will cause harm to Allergan for which 

damages are inadequate.   
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Count XXV 
(Declaratory Judgment of Infringement of the ‘556 Patent Under 35 U.S.C. § 271(a) by 

Apotex)

413. Allergan incorporates each of the preceding paragraphs as if fully set forth herein. 

414. These claims arise under the Declaratory Judgment Act, 28 U.S.C. §§ 2201 and 

2202.

415. There is an actual case or controversy such that the Court may entertain 

Allergan’s request for declaratory relief consistent with Article III of the United States 

Constitution, and that actual case or controversy requires a declaration of rights by this Court. 

416. The commercial manufacture, use, offer for sale, sale, and/or importation of 

Apotex’s proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in 

ANDA No. 207606 will constitute an act of direct infringement of one or more claims of the 

‘556 Patent. 

417. On information and belief, Apotex will engage in the commercial manufacture, 

use, offer for sale, sale, and/or importation of Apotex’s proposed generic Cyclosporine 

Ophthalmic Emulsion, 0.05% product described in ANDA No. 207606 immediately and 

imminently upon approval of ANDA No. 207606. 

418. The foregoing actions by Apotex will constitute infringement of the ‘556 Patent. 

419. Apotex will commit those acts of infringement without license or authorization. 

420. Allergan is entitled to a declaratory judgment that future commercial 

manufacture, use, offer for sale, sale, and/or importation of Apotex’s proposed generic 

Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 207606 by Apotex 

will infringe the ‘556 Patent. 
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421. Unless Apotex is enjoined from infringing the ‘556 Patent, Allergan will suffer 

irreparable injury for which damages are an inadequate remedy. 

Count XXVI 
(Declaratory Judgment of Infringement of the ‘556 Patent Under 35 U.S.C. § 271(b) and (c) 

by Apotex’s Proposed Generic Cyclosporine Ophthalmic Emulsion, 0.05%) 

422. Allergan incorporates each of the preceding paragraphs as if fully set forth herein. 

423. These claims arise under the Declaratory Judgment Act, 28 U.S.C. §§ 2201 and 

2202.

424. There is an actual case or controversy such that the Court may entertain 

Allergan’s request for declaratory relief consistent with Article III of the United States 

Constitution, and that actual case or controversy requires a declaration of rights by this Court. 

425. Apotex has actual knowledge of the ‘556 Patent. 

426. On information and belief, Apotex became aware of the ‘556 Patent no later than 

the date on which that patent was listed in the Orange Book. 

427. On information and belief, Apotex has acted with full knowledge of the ‘556 

Patent and without a reasonable basis for believing that it would not be liable for actively 

inducing or contributing to the infringement of the ‘556 Patent. 

428. The commercial manufacture, use, sale, offer for sale, and/or importation of 

Apotex’s proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in 

ANDA No. 207606 will induce the actual infringement of the ‘556 Patent. 

429. On information and belief, Apotex knows or should know that its commercial 

manufacture, use, sale, offer for sale, and/or importation of its proposed generic Cyclosporine 

Ophthalmic Emulsion, 0.05% product described in ANDA No. 207606 will actively induce the 

actual infringement of the ‘556 Patent. 
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430. On information and belief, Apotex will encourage another’s infringement of the 

‘556 Patent by and through the commercial manufacture, use, sale, offer for sale, and/or 

importation of its proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product 

described in ANDA No. 207606, which is covered by certain claims of the ‘556 Patent. 

431. Apotex’s acts of infringement will be done with knowledge of the ‘556 Patent and 

with the intent to encourage infringement. 

432. The foregoing actions by Apotex will constitute active inducement of 

infringement of the ‘556 Patent. 

433. On information and belief, Apotex knows or should know that its proposed 

generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 207606 will 

be especially made or especially adapted for use in an infringement of the ‘556 Patent, and is not 

a staple article or commodity of commerce suitable for substantial non-infringing use. 

434. The commercial manufacture, use, sale, offer for sale, and/or importation of 

Apotex’s proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in 

ANDA No. 207606 will contribute to the actual infringement of the ‘556 Patent. 

435. On information and belief, Apotex knows or should know that its offer for sale, 

sale, and/or importation of its proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% 

described in ANDA No. 207606 will contribute to the actual infringement of the ‘556 Patent. 

436. The foregoing actions by Apotex will constitute contributory infringement of the 

‘556 Patent. 

437. On information and belief, Apotex intends to, and will, actively induce and 

contribute to the infringement of the ‘556 Patent when ANDA No. 207606 is approved, and plan 

and intend to, and will, do so immediately and imminently upon approval. 
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438. Allergan is entitled to a declaratory judgment that future commercial 

manufacture, use, offer for sale, sale, and/or importation of Apotex’s proposed generic 

Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 207606 by Apotex 

will induce and/or contribute to the infringement of the ‘556 Patent. 

439. The commercial manufacture, use, offer for sale, sale and/or importation of 

Apotex’s proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in 

ANDA No. 207606, which will actively induce and/or contribute to infringement of the ‘556 

Patent, in violation of Allergan’s patent rights, will cause harm to Allergan for which damages 

are inadequate. 

440. Unless Apotex is enjoined from actively inducing and contributing to the 

infringement of the ‘556 Patent, Allergan will suffer irreparable injury for which damages are an 

inadequate remedy. 

441. On information and belief, despite having actual notice of the ‘556 Patent, Apotex 

continues to willfully, wantonly, and deliberately prepare to actively induce and/or contribute to 

infringement of the ‘556 Patent in disregard of Allergan’s rights, making this case exceptional 

and entitling Allergan to reasonable attorneys’ fees pursuant to 35 U.S.C. § 285.

Count XXVII 
(Infringement of the ‘556 Patent Under 35 U.S.C. § 271(e)(2) by Akorn’s Proposed Generic 

Cyclosporine Ophthalmic Emulsion, 0.05%) 

442. Allergan incorporates each of the preceding paragraphs as if fully set forth herein.

443. Akorn submitted ANDA No. 204561 to the FDA under section 505(j) of the 

FDCA to obtain approval to engage in the commercial manufacture, use, offer for sale, sale, or 

importation of its proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product 
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throughout the United States.  By submitting this application, Akorn has committed an act of 

infringement of the ‘556 Patent under 35 U.S.C. § 271(e)(2)(A).

444. The commercial manufacture, use, offer for sale, sale, and/or importation of 

Akorn’s proposed Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 

204561 will constitute an act of direct infringement of the ‘556 Patent.

445. On information and belief, Akorn became aware of the ‘556 Patent no later than 

the date on which that patent was listed in the Orange Book.

446. On information and belief, Akorn knows or should know that the commercial 

offer for sale and sale of Akorn’s proposed Cyclosporine Ophthalmic Emulsion, 0.05% described 

in ANDA No. 204561, will constitute an act of induced infringement and will contribute to 

actual infringement of the ‘556 Patent. 

447. On information and belief, Akorn knows or should know that its proposed generic 

Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 204561 will be 

especially made for or especially adapted for an infringement of the ‘556 Patent, and is not a 

staple article or commodity of commerce suitable for substantial non-infringing use, and that its 

commercial manufacture, use, offer for sale, sale, and/or importation of its proposed generic 

Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 204561 will 

actively contribute to the actual infringement of the ‘556 Patent.

448. The commercial manufacture, use, offer for sale, sale, and/or importation of 

Akorn’s proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in 

ANDA No. 204561 in violation of Allergan’s patent rights will cause harm to Allergan for which 

damages are inadequate.

Case 2:15-cv-01455   Document 1   Filed 08/24/15   Page 65 of 119 PageID #:  65

0065



66

Count XXVIII 
(Declaratory Judgment of Infringement of the ‘556 Patent Under 35 U.S.C. § 271(a) by 

Akorn)

449. Allergan incorporates each of the preceding paragraphs as if fully set forth herein. 

450. These claims arise under the Declaratory Judgment Act, 28 U.S.C. §§ 2201 and 

2202.

451. There is an actual case or controversy such that the Court may entertain 

Allergan’s request for declaratory relief consistent with Article III of the United States 

Constitution, and that actual case or controversy requires a declaration of rights by this Court. 

452. The commercial manufacture, use, offer for sale, sale, and/or importation of 

Akorn’s proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in 

ANDA No. 204561 will constitute an act of direct infringement of one or more claims of the 

‘556 Patent. 

453. On information and belief, Akorn will engage in the commercial manufacture, 

use, offer for sale, sale, and/or importation of Akorn’s proposed generic Cyclosporine 

Ophthalmic Emulsion, 0.05% product described in ANDA No. 204561 immediately and 

imminently upon approval of ANDA No. 204561. 

454. The foregoing actions by Akorn will constitute infringement of the ‘556 Patent. 

455. Akorn will commit those acts of infringement without license or authorization. 

456. Allergan is entitled to a declaratory judgment that future commercial 

manufacture, use, offer for sale, sale, and/or importation of Akorn’s proposed generic 

Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 204561 by Akorn 

will infringe the ‘556 Patent. 
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457. Unless Akorn is enjoined from infringing the ‘556 Patent, Allergan will suffer 

irreparable injury for which damages are an inadequate remedy. 

Count XXIX 
(Declaratory Judgment of Infringement of the ‘556 Patent Under 35 U.S.C. § 271(b) and (c) 

by Akorn’s Proposed Generic Cyclosporine Ophthalmic Emulsion, 0.05%) 

458. Allergan incorporates each of the preceding paragraphs as if fully set forth herein. 

459. These claims arise under the Declaratory Judgment Act, 28 U.S.C. §§ 2201 and 

2202.

460. There is an actual case or controversy such that the Court may entertain 

Allergan’s request for declaratory relief consistent with Article III of the United States 

Constitution, and that actual case or controversy requires a declaration of rights by this Court. 

461. Akorn has actual knowledge of the ‘556 Patent. 

462. On information and belief, Akorn became aware of the ‘556 Patent no later than 

the date on which that patent was listed in the Orange Book. 

463. On information and belief, Akorn has acted with full knowledge of the ‘556 

Patent and without a reasonable basis for believing that it would not be liable for actively 

inducing or contributing to the infringement of the ‘556 Patent. 

464. The commercial manufacture, use, sale, offer for sale, and/or importation of 

Akorn’s proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in 

ANDA No. 204561 will induce the actual infringement of the ‘556 Patent. 

465. On information and belief, Akorn knows or should know that its commercial 

manufacture, use, sale, offer for sale, and/or importation of its proposed generic Cyclosporine 

Ophthalmic Emulsion, 0.05% product described in ANDA No. 204561 will actively induce the 

actual infringement of the ‘556 Patent. 
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466. On information and belief, Akorn will encourage another’s infringement of the 

‘556 Patent by and through the commercial manufacture, use, sale, offer for sale, and/or 

importation of its proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product 

described in ANDA No. 204561, which is covered by certain claims of the ‘556 Patent. 

467. Akorn’s acts of infringement will be done with knowledge of the ‘556 Patent and 

with the intent to encourage infringement. 

468. The foregoing actions by Akorn will constitute active inducement of infringement 

of the ‘556 Patent. 

469. On information and belief, Akorn knows or should know that its proposed generic 

Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 204561 will be 

especially made or especially adapted for use in an infringement of the ‘556 Patent, and is not a 

staple article or commodity of commerce suitable for substantial non-infringing use. 

470. The commercial manufacture, use, sale, offer for sale, and/or importation of 

Akorn’s proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in 

ANDA No. 204561 will contribute to the actual infringement of the ‘556 Patent. 

471. On information and belief, Akorn knows or should know that its offer for sale, 

sale, and/or importation of its proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% 

product described in ANDA No. 204561 will contribute to the actual infringement of the ‘556 

Patent.

472. The foregoing actions by Akorn will constitute contributory infringement of the 

‘556 Patent. 
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473. On information and belief, Akorn intends to, and will, actively induce and 

contribute to the infringement of the ‘556 Patent when ANDA No. 204561 is approved, and plan 

and intend to, and will, do so immediately and imminently upon approval. 

474. Allergan is entitled to a declaratory judgment that future commercial 

manufacture, use, offer for sale, sale, and/or importation of Akorn’s proposed generic 

Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 204561 by Akorn 

will induce and/or contribute to the infringement of the ‘556 Patent. 

475. The commercial manufacture, use, offer for sale, sale and/or importation of 

Akorn’s proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in 

ANDA No. 204561, which will actively induce and/or contribute to infringement of the ‘556 

Patent, in violation of Allergan’s patent rights, will cause harm to Allergan for which damages 

are inadequate. 

476. Unless Akorn is enjoined from actively inducing and contributing to the 

infringement of the ‘556 Patent, Allergan will suffer irreparable injury for which damages are an 

inadequate remedy. 

477. On information and belief, despite having actual notice of the ‘556 Patent, Akorn 

continues to willfully, wantonly, and deliberately prepare to actively induce and/or contribute to 

infringement of the ‘556 Patent in disregard of Allergan’s rights, making this case exceptional 

and entitling Allergan to reasonable attorneys’ fees pursuant to 35 U.S.C. § 285. 

Count XXX 
(Infringement of the ‘556 Patent Under 35 U.S.C. § 271(e)(2) by Mylan’s Proposed Generic 

Cyclosporine Ophthalmic Emulsion, 0.05%) 

478. Allergan incorporates each of the preceding paragraphs as if fully set forth herein.
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479. Mylan submitted ANDA No. 205894 to the FDA under section 505(j) of the 

FDCA to obtain approval to engage in the commercial manufacture, use, offer for sale, sale, or 

importation of its proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product 

throughout the United States.  By submitting this application, Mylan has committed an act of 

infringement of the ‘556 Patent under 35 U.S.C. § 271(e)(2)(A).

480. The commercial manufacture, use, offer for sale, sale, and/or importation of 

Mylan’s proposed Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 

205894 will constitute an act of direct infringement of the ‘556 Patent.

481. On information and belief, Mylan became aware of the ‘556 Patent no later than 

the date on which that patent was listed in the Orange Book.

482. On information and belief, Mylan knows or should know that the commercial 

offer for sale and sale of Mylan’s proposed Cyclosporine Ophthalmic Emulsion, 0.05% product 

described in ANDA No. 205894, will constitute an act of induced infringement and will 

contribute to actual infringement of the ‘556 Patent. 

483. On information and belief, Mylan knows or should know that its proposed generic 

Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 205894 will be 

especially made for or especially adapted for an infringement of the ‘556 Patent, and is not a 

staple article or commodity of commerce suitable for substantial non-infringing use, and that its 

commercial manufacture, use, offer for sale, sale, and/or importation of its proposed generic 

Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 205894 will 

actively contribute to the actual infringement of the ‘556 Patent.

484. The commercial manufacture, use, offer for sale, sale, and/or importation of 

Mylan’s proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in 
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ANDA No. 205894 in violation of Allergan’s patent rights will cause harm to Allergan for which 

damages are inadequate.

Count XXXI 
(Declaratory Judgment of Infringement of the ‘556 Patent Under 35 U.S.C. § 271(a) by 

Mylan)

485. Allergan incorporates each of the preceding paragraphs as if fully set forth herein. 

486. These claims arise under the Declaratory Judgment Act, 28 U.S.C. §§ 2201 and 

2202.

487. There is an actual case or controversy such that the Court may entertain 

Allergan’s request for declaratory relief consistent with Article III of the United States 

Constitution, and that actual case or controversy requires a declaration of rights by this Court. 

488. The commercial manufacture, use, offer for sale, sale, and/or importation of 

Mylan’s proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in 

ANDA No. 205894 will constitute an act of direct infringement of one or more claims of the 

‘556 Patent. 

489. On information and belief, Mylan will engage in the commercial manufacture, 

use, offer for sale, sale, and/or importation of Mylan’s proposed generic Cyclosporine 

Ophthalmic Emulsion, 0.05% product described in ANDA No. 205894 immediately and 

imminently upon approval of ANDA No. 205894. 

490. The foregoing actions by Mylan will constitute infringement of the ‘556 Patent. 

491. Mylan will commit those acts of infringement without license or authorization. 

492. Allergan is entitled to a declaratory judgment that future commercial 

manufacture, use, offer for sale, sale, and/or importation of Mylan’s proposed generic 
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Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 205894 by Mylan 

will infringe the ‘556 Patent. 

493. Unless Mylan is enjoined from infringing the ‘556 Patent, Allergan will suffer 

irreparable injury for which damages are an inadequate remedy. 

Count XXXII 
(Declaratory Judgment of Infringement of the ‘556 Patent Under 35 U.S.C. § 271(b) and (c) 

by Mylan’s Proposed Generic Cyclosporine Ophthalmic Emulsion, 0.05%) 

494. Allergan incorporates each of the preceding paragraphs as if fully set forth herein. 

495. These claims arise under the Declaratory Judgment Act, 28 U.S.C. §§ 2201 and 

2202.

496. There is an actual case or controversy such that the Court may entertain 

Allergan’s request for declaratory relief consistent with Article III of the United States 

Constitution, and that actual case or controversy requires a declaration of rights by this Court. 

497. Mylan has actual knowledge of the ‘556 Patent. 

498. On information and belief, Mylan became aware of the ‘556 Patent no later than 

the date on which that patent was listed in the Orange Book. 

499. On information and belief, Mylan has acted with full knowledge of the ‘556 

Patent and without a reasonable basis for believing that it would not be liable for actively 

inducing or contributing to the infringement of the ‘556 Patent. 

500. The commercial manufacture, use, sale, offer for sale, and/or importation of 

Mylan’s proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in 

ANDA No. 205894 will induce the actual infringement of the ‘556 Patent. 

501. On information and belief, Mylan knows or should know that its commercial 

manufacture, use, sale, offer for sale, and/or importation of its proposed generic Cyclosporine 
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Ophthalmic Emulsion, 0.05% product described in ANDA No. 205894 will actively induce the 

actual infringement of the ‘556 Patent. 

502. On information and belief, Mylan will encourage another’s infringement of the 

‘556 Patent by and through the commercial manufacture, use, sale, offer for sale, and/or 

importation of its proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product 

described in ANDA No. 205894, which is covered by certain claims of the ‘556 Patent. 

503. Mylan’s acts of infringement will be done with knowledge of the ‘556 Patent and 

with the intent to encourage infringement. 

504. The foregoing actions by Mylan will constitute active inducement of infringement 

of the ‘556 Patent. 

505. On information and belief, Mylan knows or should know that its proposed generic 

Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 205894 will be 

especially made or especially adapted for use in an infringement of the ‘556 Patent, and is not a 

staple article or commodity of commerce suitable for substantial non-infringing use. 

506. The commercial manufacture, use, sale, offer for sale, and/or importation of 

Mylan’s proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in 

ANDA No. 205894 will contribute to the actual infringement of the ‘556 Patent. 

507. On information and belief, Mylan knows or should know that its offer for sale, 

sale, and/or importation of its proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% 

product described in ANDA No. 205894 will contribute to the actual infringement of the ‘556 

Patent.

508. The foregoing actions by Mylan will constitute contributory infringement of the 

‘556 Patent. 
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509. On information and belief, Mylan intends to, and will, actively induce and 

contribute to the infringement of the ‘556 Patent when ANDA No. 205894 is approved, and plan 

and intend to, and will, do so immediately and imminently upon approval. 

510. Allergan is entitled to a declaratory judgment that future commercial 

manufacture, use, offer for sale, sale, and/or importation of Mylan’s proposed generic 

Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 205894 by Mylan 

will induce and/or contribute to the infringement of the ‘556 Patent. 

511. The commercial manufacture, use, offer for sale, sale and/or importation of 

Mylan’s proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in 

ANDA No. 205894, which will actively induce and/or contribute to infringement of the ‘556 

Patent, in violation of Allergan’s patent rights, will cause harm to Allergan for which damages 

are inadequate. 

512. Unless Mylan is enjoined from actively inducing and contributing to the 

infringement of the ‘556 Patent, Allergan will suffer irreparable injury for which damages are an 

inadequate remedy. 

513. On information and belief, despite having actual notice of the ‘556 Patent, Mylan 

continues to willfully, wantonly, and deliberately prepare to actively induce and/or contribute to 

infringement of the ‘556 Patent in disregard of Allergan’s rights, making this case exceptional 

and entitling Allergan to reasonable attorneys’ fees pursuant to 35 U.S.C. § 285. 

Count XXXIII 
(Infringement of the ‘048 Patent Under 35 U.S.C. § 271(e)(2) by Teva’s Proposed Generic 

Cyclosporine Ophthalmic Emulsion, 0.05%) 

514. Allergan incorporates each of the preceding paragraphs as if fully set forth herein. 
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515. Teva submitted ANDA No. 203880 to the FDA under section 505(j) of the FDCA 

to obtain approval to engage in the commercial manufacture, use, offer for sale, sale, or 

importation of its proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product 

throughout the United States.  By submitting this application, Teva has committed an act of 

infringement of the ‘048 Patent under 35 U.S.C. § 271(e)(2)(A). 

516. On information and belief, Teva became aware of the ‘048 Patent no later than the 

date on which that patent was listed in the Orange Book. 

517. On information and belief, Teva knows or should know that the commercial offer 

for sale and sale of Teva’s proposed Cyclosporine Ophthalmic Emulsion, 0.05% product 

described in ANDA No. 203880, will constitute an act of induced infringement and will 

contribute to actual infringement of the ‘048 Patent.  

518. On information and belief, Teva knows or should know that its proposed generic 

Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 203880 will be 

especially made for or especially adapted for an infringement of the ‘048 Patent, and is not a 

staple article or commodity of commerce suitable for substantial non-infringing use, and that its 

commercial manufacture, use, offer for sale, sale, and/or importation of its proposed generic 

Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 203880 will 

actively contribute to the actual infringement of the ‘048 Patent. 

519. The commercial manufacture, use, offer for sale, sale, and/or importation of 

Teva’s proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in 

ANDA No. 203880 in violation of Allergan’s patent rights will cause harm to Allergan for which 

damages are inadequate.   
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Count XXXIV 
(Declaratory Judgment of Infringement of the ‘048 Patent Under 35 U.S.C. § 271(b) and (c) 

by Teva’s Proposed Generic Cyclosporine Ophthalmic Emulsion, 0.05%) 

520. Allergan incorporates each of the preceding paragraphs as if fully set forth herein. 

521. These claims arise under the Declaratory Judgment Act, 28 U.S.C. §§ 2201 and 

2202.

522. There is an actual case or controversy such that the Court may entertain 

Allergan’s request for declaratory relief consistent with Article III of the United States 

Constitution, and that actual case or controversy requires a declaration of rights by this Court. 

523. Teva has actual knowledge of the ‘048 Patent. 

524. On information and belief, Teva became aware of the ‘048 Patent no later than the 

date on which that patent was listed in the Orange Book. 

525. On information and belief, Teva has acted with full knowledge of the ‘048 Patent 

and without a reasonable basis for believing that it would not be liable for actively inducing or 

contributing to the infringement of the ‘048 Patent. 

526. The commercial manufacture, use, sale, offer for sale, and/or importation of 

Teva’s proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in 

ANDA No. 203880 will induce the actual infringement of the ‘048 Patent. 

527. On information and belief, Teva knows or should know that its commercial 

manufacture, use, sale, offer for sale, and/or importation of its proposed generic Cyclosporine 

Ophthalmic Emulsion, 0.05% product described in ANDA No. 203880 will actively induce the 

actual infringement of the ‘048 Patent. 

528. On information and belief, Teva will encourage another’s infringement of the 

‘048 Patent by and through the commercial manufacture, use, sale, offer for sale, and/or 
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importation of its proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product 

described in ANDA No. 203880, which is covered by certain claims of the ‘048 Patent. 

529. Teva’s acts of infringement will be done with knowledge of the ‘048 Patent and 

with the intent to encourage infringement. 

530. The foregoing actions by Teva will constitute active inducement of infringement 

of the ‘048 Patent. 

531. On information and belief, Teva knows or should know that its proposed generic 

Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 203880 will be 

especially made or especially adapted for use in an infringement of the ‘048 Patent, and is not a 

staple article or commodity of commerce suitable for substantial non-infringing use. 

532. The commercial manufacture, use, sale, offer for sale, and/or importation of 

Teva’s proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in 

ANDA No. 203880 will contribute to the actual infringement of the ‘048 Patent. 

533. On information and belief, Teva knows or should know that its offer for sale, sale, 

and/or importation of its proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product 

described in ANDA No. 203880 will contribute to the actual infringement of the ‘048 Patent. 

534. The foregoing actions by Teva will constitute contributory infringement of the 

‘048 Patent. 

535. On information and belief, Teva intends to, and will, actively induce and 

contribute to the infringement of the ‘048 Patent when ANDA No. 203880 is approved, and plan 

and intend to, and will, do so immediately and imminently upon approval. 

536. Allergan is entitled to a declaratory judgment that future commercial 

manufacture, use, offer for sale, sale, and/or importation of Teva’s proposed generic 
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Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 203880 by Teva 

will induce and/or contribute to the infringement of the ‘048 Patent. 

537. The commercial manufacture, use, offer for sale, sale and/or importation of 

Teva’s proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in 

ANDA No. 203880, which will actively induce and/or contribute to infringement of the ‘048 

Patent, in violation of Allergan’s patent rights, will cause harm to Allergan for which damages 

are inadequate. 

538. Unless Teva is enjoined from actively inducing and contributing to the 

infringement of the ‘048 Patent, Allergan will suffer irreparable injury for which damages are an 

inadequate remedy. 

539. On information and belief, despite having actual notice of the ‘048 Patent, Teva 

continues to willfully, wantonly, and deliberately prepare to actively induce and/or contribute to 

infringement of the ‘048 Patent in disregard of Allergan’s rights, making this case exceptional 

and entitling Allergan to reasonable attorneys’ fees pursuant to 35 U.S.C. § 285. 

Count XXXV 
(Infringement of the ‘048 Patent Under 35 U.S.C. § 271(e)(2) by Apotex’s Proposed Generic 

Cyclosporine Ophthalmic Emulsion, 0.05%) 

540. Allergan incorporates each of the preceding paragraphs as if fully set forth herein. 

541. Apotex submitted ANDA No. 207606 to the FDA under section 505(j) of the 

FDCA to obtain approval to engage in the commercial manufacture, use, offer for sale, sale, or 

importation of its proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product 

throughout the United States.  By submitting this application, Apotex has committed an act of 

infringement of the ‘048 Patent under 35 U.S.C. § 271(e)(2)(A). 
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542. On information and belief, Apotex became aware of the ‘048 Patent no later than 

the date on which that patent was listed in the Orange Book. 

543. On information and belief, Apotex knows or should know that the commercial 

offer for sale and sale of Apotex’s proposed Cyclosporine Ophthalmic Emulsion, 0.05% product 

described in ANDA No. 207606, will constitute an act of induced infringement and will 

contribute to actual infringement of the ‘048 Patent.  

544. On information and belief, Apotex knows or should know that its proposed 

generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 207606 will 

be especially made for or especially adapted for an infringement of the ‘048 Patent, and is not a 

staple article or commodity of commerce suitable for substantial non-infringing use, and that its 

commercial manufacture, use, offer for sale, sale, and/or importation of its proposed generic 

Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 207606 will 

actively contribute to the actual infringement of the ‘048 Patent. 

545. The commercial manufacture, use, offer for sale, sale, and/or importation of 

Apotex’s proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in 

ANDA No. 207606 in violation of Allergan’s patent rights will cause harm to Allergan for which 

damages are inadequate.   

Count XXXVI 
(Declaratory Judgment of Infringement of the ‘048 Patent Under 35 U.S.C. § 271(b) and (c) 

by Apotex’s Proposed Generic Cyclosporine Ophthalmic Emulsion, 0.05%) 

546. Allergan incorporates each of the preceding paragraphs as if fully set forth herein. 

547. These claims arise under the Declaratory Judgment Act, 28 U.S.C. §§ 2201 and 

2202.
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548. There is an actual case or controversy such that the Court may entertain 

Allergan’s request for declaratory relief consistent with Article III of the United States 

Constitution, and that actual case or controversy requires a declaration of rights by this Court. 

549. Apotex has actual knowledge of the ‘048 Patent. 

550. On information and belief, Apotex became aware of the ‘048 Patent no later than 

the date on which that patent was listed in the Orange Book. 

551. On information and belief, Apotex has acted with full knowledge of the ‘048 

Patent and without a reasonable basis for believing that it would not be liable for actively 

inducing or contributing to the infringement of the ‘048 Patent. 

552. The commercial manufacture, use, sale, offer for sale, and/or importation of 

Apotex’s proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in 

ANDA No. 207606 will induce the actual infringement of the ‘048 Patent. 

553. On information and belief, Apotex knows or should know that its commercial 

manufacture, use, sale, offer for sale, and/or importation of its proposed generic Cyclosporine 

Ophthalmic Emulsion, 0.05% product described in ANDA No. 207606 will actively induce the 

actual infringement of the ‘048 Patent. 

554. On information and belief, Apotex will encourage another’s infringement of the 

‘048 Patent by and through the commercial manufacture, use, sale, offer for sale, and/or 

importation of its proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product 

described in ANDA No. 207606, which is covered by certain claims of the ‘048 Patent. 

555. Apotex’s acts of infringement will be done with knowledge of the ‘048 Patent and 

with the intent to encourage infringement. 
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556. The foregoing actions by Apotex will constitute active inducement of 

infringement of the ‘048 Patent. 

557. On information and belief, Apotex knows or should know that its proposed 

generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 207606 will 

be especially made or especially adapted for use in an infringement of the ‘048 Patent, and is not 

a staple article or commodity of commerce suitable for substantial non-infringing use. 

558. The commercial manufacture, use, sale, offer for sale, and/or importation of 

Apotex’s proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in 

ANDA No. 207606 will contribute to the actual infringement of the ‘048 Patent. 

559. On information and belief, Apotex knows or should know that its offer for sale, 

sale, and/or importation of its proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% 

product described in ANDA No. 207606 will contribute to the actual infringement of the ‘048 

Patent.

560. The foregoing actions by Apotex will constitute contributory infringement of the 

‘048 Patent. 

561. On information and belief, Apotex intends to, and will, actively induce and 

contribute to the infringement of the ‘048 Patent when ANDA No. 207606 is approved, and plan 

and intend to, and will, do so immediately and imminently upon approval. 

562. Allergan is entitled to a declaratory judgment that future commercial 

manufacture, use, offer for sale, sale, and/or importation of Apotex’s proposed generic 

Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 207606 by Apotex 

will induce and/or contribute to the infringement of the ‘048 Patent. 
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563. The commercial manufacture, use, offer for sale, sale and/or importation of 

Apotex’s proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in 

ANDA No. 207606, which will actively induce and/or contribute to infringement of the ‘048 

Patent, in violation of Allergan’s patent rights, will cause harm to Allergan for which damages 

are inadequate. 

564. Unless Apotex is enjoined from actively inducing and contributing to the 

infringement of the ‘048 Patent, Allergan will suffer irreparable injury for which damages are an 

inadequate remedy. 

565. On information and belief, despite having actual notice of the ‘048 Patent, Apotex 

continues to willfully, wantonly, and deliberately prepare to actively induce and/or contribute to 

infringement of the ‘048 Patent in disregard of Allergan’s rights, making this case exceptional 

and entitling Allergan to reasonable attorneys’ fees pursuant to 35 U.S.C. § 285. 

Count XXXVII 
(Infringement of the ‘048 Patent Under 35 U.S.C. § 271(e)(2) by Akorn’s Proposed Generic 

Cyclosporine Ophthalmic Emulsion, 0.05%) 

566. Allergan incorporates each of the preceding paragraphs as if fully set forth herein.

567. Akorn submitted ANDA No. 204561 to the FDA under section 505(j) of the 

FDCA to obtain approval to engage in the commercial manufacture, use, offer for sale, sale, or 

importation of its proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product 

throughout the United States.  By submitting this application, Akorn has committed an act of 

infringement of the ‘048 Patent under 35 U.S.C. § 271(e)(2)(A).

568. On information and belief, Akorn became aware of the ‘048 Patent no later than 

the date on which that patent was listed in the Orange Book.
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569. On information and belief, Akorn knows or should know that the commercial 

offer for sale and sale of Akorn’s proposed Cyclosporine Ophthalmic Emulsion, 0.05% product 

described in ANDA No. 204561, will constitute an act of induced infringement and will 

contribute to actual infringement of the ‘048 Patent. 

570. On information and belief, Akorn knows or should know that its proposed generic 

Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 204561 will be 

especially made for or especially adapted for an infringement of the ‘048 Patent, and is not a 

staple article or commodity of commerce suitable for substantial non-infringing use, and that its 

commercial manufacture, use, offer for sale, sale, and/or importation of its proposed generic 

Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 204561 will 

actively contribute to the actual infringement of the ‘048 Patent.

571. The commercial manufacture, use, offer for sale, sale, and/or importation of 

Akorn’s proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in 

ANDA No. 204561 in violation of Allergan’s patent rights will cause harm to Allergan for which 

damages are inadequate.  

Count XXXVIII 
 (Declaratory Judgment of Infringement of the ‘048 Patent Under 35 U.S.C. § 271(b) and 

(c) by Akorn’s Proposed Generic Cyclosporine Ophthalmic Emulsion, 0.05%) 

572. Allergan incorporates each of the preceding paragraphs as if fully set forth herein. 

573. These claims arise under the Declaratory Judgment Act, 28 U.S.C. §§ 2201 and 

2202.

574. There is an actual case or controversy such that the Court may entertain 

Allergan’s request for declaratory relief consistent with Article III of the United States 

Constitution, and that actual case or controversy requires a declaration of rights by this Court. 

Case 2:15-cv-01455   Document 1   Filed 08/24/15   Page 83 of 119 PageID #:  83

0083



84

575. Akorn has actual knowledge of the ‘048 Patent. 

576. On information and belief, Akorn became aware of the ‘048 Patent no later than 

the date on which that patent was listed in the Orange Book. 

577. On information and belief, Akorn has acted with full knowledge of the ‘048 

Patent and without a reasonable basis for believing that it would not be liable for actively 

inducing or contributing to the infringement of the ‘048 Patent. 

578. The commercial manufacture, use, sale, offer for sale, and/or importation of 

Akorn’s proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in 

ANDA No. 204561 will induce the actual infringement of the ‘048 Patent. 

579. On information and belief, Akorn knows or should know that its commercial 

manufacture, use, sale, offer for sale, and/or importation of its proposed generic Cyclosporine 

Ophthalmic Emulsion, 0.05% product described in ANDA No. 204561 will actively induce the 

actual infringement of the ‘048 Patent. 

580. On information and belief, Akorn will encourage another’s infringement of the 

‘048 Patent by and through the commercial manufacture, use, sale, offer for sale, and/or 

importation of its proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product 

described in ANDA No. 204561, which is covered by certain claims of the ‘048 Patent. 

581. Akorn’s acts of infringement will be done with knowledge of the ‘048 Patent and 

with the intent to encourage infringement. 

582. The foregoing actions by Akorn will constitute active inducement of infringement 

of the ‘048 Patent. 

583. On information and belief, Akorn knows or should know that its proposed generic 

Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 204561 will be 
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especially made or especially adapted for use in an infringement of the ‘048 Patent, and is not a 

staple article or commodity of commerce suitable for substantial non-infringing use. 

584. The commercial manufacture, use, sale, offer for sale, and/or importation of 

Akorn’s proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in 

ANDA No. 204561 will contribute to the actual infringement of the ‘048 Patent. 

585. On information and belief, Akorn knows or should know that its offer for sale, 

sale, and/or importation of its proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% 

product described in ANDA No. 204561 will contribute to the actual infringement of the ‘048 

Patent.

586. The foregoing actions by Akorn will constitute contributory infringement of the 

‘048 Patent. 

587. On information and belief, Akorn intends to, and will, actively induce and 

contribute to the infringement of the ‘048 Patent when ANDA No. 204561 is approved, and plan 

and intend to, and will, do so immediately and imminently upon approval. 

588. Allergan is entitled to a declaratory judgment that future commercial 

manufacture, use, offer for sale, sale, and/or importation of Akorn’s proposed generic 

Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 204561 by Akorn 

will induce and/or contribute to the infringement of the ‘048 Patent. 

589. The commercial manufacture, use, offer for sale, sale and/or importation of 

Akorn’s proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in 

ANDA No. 204561, which will actively induce and/or contribute to infringement of the ‘048 

Patent, in violation of Allergan’s patent rights, will cause harm to Allergan for which damages 

are inadequate. 
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590. Unless Akorn is enjoined from actively inducing and contributing to the 

infringement of the ‘048 Patent, Allergan will suffer irreparable injury for which damages are an 

inadequate remedy. 

591. On information and belief, despite having actual notice of the ‘048 Patent, Akorn 

continues to willfully, wantonly, and deliberately prepare to actively induce and/or contribute to 

infringement of the ‘048 Patent in disregard of Allergan’s rights, making this case exceptional 

and entitling Allergan to reasonable attorneys’ fees pursuant to 35 U.S.C. § 285. 

Count XXXIX
(Infringement of the ‘048 Patent Under 35 U.S.C. § 271(e)(2) by Mylan’s Proposed Generic 

Cyclosporine Ophthalmic Emulsion, 0.05%) 

592. Allergan incorporates each of the preceding paragraphs as if fully set forth herein.

593. Mylan submitted ANDA No. 205894 to the FDA under section 505(j) of the 

FDCA to obtain approval to engage in the commercial manufacture, use, offer for sale, sale, or 

importation of its proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product 

throughout the United States.  By submitting this application, Mylan has committed an act of 

infringement of the ‘048 Patent under 35 U.S.C. § 271(e)(2)(A).

594. On information and belief, Mylan became aware of the ‘048 Patent no later than 

the date on which that patent was listed in the Orange Book.

595. On information and belief, Mylan knows or should know that the commercial 

offer for sale and sale of Mylan’s proposed Cyclosporine Ophthalmic Emulsion, 0.05% product 

described in ANDA No. 205894, will constitute an act of induced infringement and will 

contribute to actual infringement of the ‘048 Patent. 

596. On information and belief, Mylan knows or should know that its proposed generic 

Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 205894 will be 
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especially made for or especially adapted for an infringement of the ‘048 Patent, and is not a 

staple article or commodity of commerce suitable for substantial non-infringing use, and that its 

commercial manufacture, use, offer for sale, sale, and/or importation of its proposed generic 

Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 205894 will 

actively contribute to the actual infringement of the ‘048 Patent.

597. The commercial manufacture, use, offer for sale, sale, and/or importation of 

Mylan’s proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in 

ANDA No. 205894 in violation of Allergan’s patent rights will cause harm to Allergan for which 

damages are inadequate.  

Count XL 
(Declaratory Judgment of Infringement of the ‘048 Patent Under 35 U.S.C. § 271(b) and (c) 

by Mylan’s Proposed Generic Cyclosporine Ophthalmic Emulsion, 0.05%) 

598. Allergan incorporates each of the preceding paragraphs as if fully set forth herein. 

599. These claims arise under the Declaratory Judgment Act, 28 U.S.C. §§ 2201 and 

2202.

600. There is an actual case or controversy such that the Court may entertain 

Allergan’s request for declaratory relief consistent with Article III of the United States 

Constitution, and that actual case or controversy requires a declaration of rights by this Court. 

601. Mylan has actual knowledge of the ‘048 Patent. 

602. On information and belief, Mylan became aware of the ‘048 Patent no later than 

the date on which that patent was listed in the Orange Book. 

603. On information and belief, Mylan has acted with full knowledge of the ‘048 

Patent and without a reasonable basis for believing that it would not be liable for actively 

inducing or contributing to the infringement of the ‘048 Patent. 
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604. The commercial manufacture, use, sale, offer for sale, and/or importation of 

Mylan’s proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in 

ANDA No. 205894 will induce the actual infringement of the ‘048 Patent. 

605. On information and belief, Mylan knows or should know that its commercial 

manufacture, use, sale, offer for sale, and/or importation of its proposed generic Cyclosporine 

Ophthalmic Emulsion, 0.05% product described in ANDA No. 205894 will actively induce the 

actual infringement of the ‘048 Patent. 

606. On information and belief, Mylan will encourage another’s infringement of the 

‘048 Patent by and through the commercial manufacture, use, sale, offer for sale, and/or 

importation of its proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product 

described in ANDA No. 205894, which is covered by certain claims of the ‘048 Patent. 

607. Mylan’s acts of infringement will be done with knowledge of the ‘048 Patent and 

with the intent to encourage infringement. 

608. The foregoing actions by Mylan will constitute active inducement of infringement 

of the ‘048 Patent. 

609. On information and belief, Mylan knows or should know that its proposed generic 

Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 205894 will be 

especially made or especially adapted for use in an infringement of the ‘048 Patent, and is not a 

staple article or commodity of commerce suitable for substantial non-infringing use. 

610. The commercial manufacture, use, sale, offer for sale, and/or importation of 

Mylan’s proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in 

ANDA No. 205894 will contribute to the actual infringement of the ‘048 Patent. 
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611. On information and belief, Mylan knows or should know that its offer for sale, 

sale, and/or importation of its proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% 

product described in ANDA No. 205894 will contribute to the actual infringement of the ‘048 

Patent.

612. The foregoing actions by Mylan will constitute contributory infringement of the 

‘048 Patent. 

613. On information and belief, Mylan intends to, and will, actively induce and 

contribute to the infringement of the ‘048 Patent when ANDA No. 205894 is approved, and plan 

and intend to, and will, do so immediately and imminently upon approval. 

614. Allergan is entitled to a declaratory judgment that future commercial 

manufacture, use, offer for sale, sale, and/or importation of Mylan’s proposed generic 

Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 205894 by Mylan 

will induce and/or contribute to the infringement of the ‘048 Patent. 

615. The commercial manufacture, use, offer for sale, sale and/or importation of 

Mylan’s proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in 

ANDA No. 205894, which will actively induce and/or contribute to infringement of the ‘048 

Patent, in violation of Allergan’s patent rights, will cause harm to Allergan for which damages 

are inadequate. 

616. Unless Mylan is enjoined from actively inducing and contributing to the 

infringement of the ‘048 Patent, Allergan will suffer irreparable injury for which damages are an 

inadequate remedy. 

617. On information and belief, despite having actual notice of the ‘048 Patent, Mylan 

continues to willfully, wantonly, and deliberately prepare to actively induce and/or contribute to 
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infringement of the ‘048 Patent in disregard of Allergan’s rights, making this case exceptional 

and entitling Allergan to reasonable attorneys’ fees pursuant to 35 U.S.C. § 285.

Count XLI 
(Infringement of the ‘930 Patent Under 35 U.S.C. § 271(e)(2) by Teva’s Proposed Generic 

Cyclosporine Ophthalmic Emulsion, 0.05%) 

618. Allergan incorporates each of the preceding paragraphs as if fully set forth herein. 

619. Teva submitted ANDA No. 203880 to the FDA under section 505(j) of the FDCA 

to obtain approval to engage in the commercial manufacture, use, offer for sale, sale, or 

importation of its proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product 

throughout the United States.  By submitting this application, Teva has committed an act of 

infringement of the ‘930 Patent under 35 U.S.C. § 271(e)(2)(A). 

620. The commercial manufacture, use, offer for sale, sale, and/or importation of 

Teva’s proposed Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 

203880 will constitute an act of direct infringement of the ‘930 Patent. 

621. On information and belief, Teva became aware of the ‘930 Patent no later than the 

date on which that patent was listed in the Orange Book. 

622. On information and belief, Teva knows or should know that the commercial offer 

for sale and sale of Teva’s proposed Cyclosporine Ophthalmic Emulsion, 0.05% product 

described in ANDA No. 203880, will constitute an act of induced infringement and will 

contribute to actual infringement of the ‘930 Patent.  

623. On information and belief, Teva knows or should know that its proposed generic 

Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 203880 will be 

especially made for or especially adapted for an infringement of the ‘930 Patent, and is not a 

staple article or commodity of commerce suitable for substantial non-infringing use, and that its 
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commercial manufacture, use, offer for sale, sale, and/or importation of its proposed generic 

Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 203880 will 

actively contribute to the actual infringement of the ‘930 Patent. 

624. The commercial manufacture, use, offer for sale, sale, and/or importation of 

Teva’s proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in 

ANDA No. 203880 in violation of Allergan’s patent rights will cause harm to Allergan for which 

damages are inadequate. 

Count XLII 
(Declaratory Judgment of Infringement of the ‘930 Patent Under 35 U.S.C. § 271(a) by 

Teva)

625. Allergan incorporates each of the preceding paragraphs as if fully set forth herein. 

626. These claims arise under the Declaratory Judgment Act, 28 U.S.C. §§ 2201 and 

2202.

627. There is an actual case or controversy such that the Court may entertain 

Allergan’s request for declaratory relief consistent with Article III of the United States 

Constitution, and that actual case or controversy requires a declaration of rights by this Court. 

628. The commercial manufacture, use, offer for sale, sale, and/or importation of 

Teva’s proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in 

ANDA No. 203880 will constitute an act of direct infringement of one or more claims of the 

‘930 Patent. 

629. On information and belief, Teva will engage in the commercial manufacture, use, 

offer for sale, sale, and/or importation of Teva’s proposed generic Cyclosporine Ophthalmic 

Emulsion, 0.05% product described in ANDA No. 203880 immediately and imminently upon 

approval of ANDA No. 203880. 
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630. The foregoing actions by Teva will constitute infringement of the ‘930 Patent. 

631. Teva will commit those acts of infringement without license or authorization. 

632. Allergan is entitled to a declaratory judgment that future commercial 

manufacture, use, offer for sale, sale, and/or importation of Teva’s proposed generic 

Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 203880 by Teva 

will infringe the ‘930 Patent. 

633. Unless Teva is enjoined from infringing the ‘930 Patent, Allergan will suffer 

irreparable injury for which damages are an inadequate remedy. 

Count XLIII 
(Declaratory Judgment of Infringement of the ‘930 Patent Under 35 U.S.C. § 271(b) and (c) 

by Teva’s Proposed Generic Cyclosporine Ophthalmic Emulsion, 0.05%) 

634. Allergan incorporates each of the preceding paragraphs as if fully set forth herein. 

635. These claims arise under the Declaratory Judgment Act, 28 U.S.C. §§ 2201 and 

2202.

636. There is an actual case or controversy such that the Court may entertain 

Allergan’s request for declaratory relief consistent with Article III of the United States 

Constitution, and that actual case or controversy requires a declaration of rights by this Court. 

637. Teva has actual knowledge of the ‘930 Patent. 

638. On information and belief, Teva became aware of the ‘930 Patent no later than the 

date on which that patent was listed in the Orange Book. 

639. On information and belief, Teva has acted with full knowledge of the ‘930 Patent 

and without a reasonable basis for believing that it would not be liable for actively inducing or 

contributing to the infringement of the ‘930 Patent. 
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640. The commercial manufacture, use, sale, offer for sale, and/or importation of 

Teva’s proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in 

ANDA No. 203880 will induce the actual infringement of the ‘930 Patent. 

641. On information and belief, Teva knows or should know that its commercial 

manufacture, use, sale, offer for sale, and/or importation of its proposed generic Cyclosporine 

Ophthalmic Emulsion, 0.05% product described in ANDA No. 203880 will actively induce the 

actual infringement of the ‘930 Patent. 

642. On information and belief, Teva will encourage another’s infringement of the 

‘930 Patent by and through the commercial manufacture, use, sale, offer for sale, and/or 

importation of its proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product 

described in ANDA No. 203880, which is covered by certain claims of the ‘930 Patent. 

643. Teva’s acts of infringement will be done with knowledge of the ‘930 Patent and 

with the intent to encourage infringement. 

644. The foregoing actions by Teva will constitute active inducement of infringement 

of the ‘930 Patent. 

645. On information and belief, Teva knows or should know that its proposed generic 

Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 203880 will be 

especially made or especially adapted for use in an infringement of the ‘930 Patent, and is not a 

staple article or commodity of commerce suitable for substantial non-infringing use. 

646. The commercial manufacture, use, sale, offer for sale, and/or importation of 

Teva’s proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in 

ANDA No. 203880 will contribute to the actual infringement of the ‘930 Patent. 
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647. On information and belief, Teva knows or should know that its offer for sale, sale, 

and/or importation of its proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% described 

in ANDA No. 203880 will contribute to the actual infringement of the ‘930 Patent. 

648. The foregoing actions by Teva will constitute contributory infringement of the 

‘930 Patent. 

649. On information and belief, Teva intends to, and will, actively induce and 

contribute to the infringement of the ‘930 Patent when ANDA No. 203880 is approved, and plan 

and intend to, and will, do so immediately and imminently upon approval. 

650. Allergan is entitled to a declaratory judgment that future commercial 

manufacture, use, offer for sale, sale, and/or importation of Teva’s proposed generic 

Cyclosporine Ophthalmic Emulsion, 0.05% described in ANDA No. 203880 product by Teva 

will induce and/or contribute to the infringement of the ‘930 Patent. 

651. The commercial manufacture, use, offer for sale, sale and/or importation of 

Teva’s proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in 

ANDA No. 203880, which will actively induce and/or contribute to infringement of the ‘930 

Patent, in violation of Allergan’s patent rights, will cause harm to Allergan for which damages 

are inadequate. 

652. Unless Teva is enjoined from actively inducing and contributing to the 

infringement of the ‘930 Patent, Allergan will suffer irreparable injury for which damages are an 

inadequate remedy. 

653. On information and belief, despite having actual notice of the ‘930 Patent, Teva 

continues to willfully, wantonly, and deliberately prepare to actively induce and/or contribute to 
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infringement of the ‘930 Patent in disregard of Allergan’s rights, making this case exceptional 

and entitling Allergan to reasonable attorneys’ fees pursuant to 35 U.S.C. § 285. 

Count XLIV 
(Infringement of the ‘930 Patent Under 35 U.S.C. § 271(e)(2) by Apotex’s Proposed Generic 

Cyclosporine Ophthalmic Emulsion, 0.05%) 

654. Allergan incorporates each of the preceding paragraphs as if fully set forth herein. 

655. Apotex submitted ANDA No. 207606 to the FDA under section 505(j) of the 

FDCA to obtain approval to engage in the commercial manufacture, use, offer for sale, sale, or 

importation of its proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product 

throughout the United States.  By submitting this application, Apotex has committed an act of 

infringement of the ‘930 Patent under 35 U.S.C. § 271(e)(2)(A). 

656. The commercial manufacture, use, offer for sale, sale, and/or importation of 

Apotex’s proposed Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 

207606 will constitute an act of direct infringement of the ‘930 Patent. 

657. On information and belief, Apotex became aware of the ‘930 Patent no later than 

the date on which that patent was listed in the Orange Book. 

658. On information and belief, Akorn knows or should know that the commercial 

offer for sale and sale of Apotex’s proposed Cyclosporine Ophthalmic Emulsion, 0.05% product 

described in ANDA No. 207606, will constitute an act of induced infringement and will 

contribute to actual infringement of the ‘930 Patent.  

659. On information and belief, Apotex knows or should know that its proposed 

generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 207606 will 

be especially made for or especially adapted for an infringement of the ‘930 Patent, and is not a 

staple article or commodity of commerce suitable for substantial non-infringing use, and that its 
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commercial manufacture, use, offer for sale, sale, and/or importation of its proposed generic 

Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 207606 will 

actively contribute to the actual infringement of the ‘930 Patent. 

660. The commercial manufacture, use, offer for sale, sale, and/or importation of 

Apotex’s proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in 

ANDA No. 207606 in violation of Allergan’s patent rights will cause harm to Allergan for which 

damages are inadequate.   

Count XLV 
(Declaratory Judgment of Infringement of the ‘930 Patent Under 35 U.S.C. § 271(a) by 

Apotex)

661. Allergan incorporates each of the preceding paragraphs as if fully set forth herein. 

662. These claims arise under the Declaratory Judgment Act, 28 U.S.C. §§ 2201 and 

2202.

663. There is an actual case or controversy such that the Court may entertain 

Allergan’s request for declaratory relief consistent with Article III of the United States 

Constitution, and that actual case or controversy requires a declaration of rights by this Court. 

664. The commercial manufacture, use, offer for sale, sale, and/or importation of 

Apotex’s proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in 

ANDA No. 207606 will constitute an act of direct infringement of one or more claims of the 

‘930 Patent. 

665. On information and belief, Apotex will engage in the commercial manufacture, 

use, offer for sale, sale, and/or importation of Apotex’s proposed generic Cyclosporine 

Ophthalmic Emulsion, 0.05% product described in ANDA No. 207606 immediately and 

imminently upon approval of ANDA No. 207606. 
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666. The foregoing actions by Apotex will constitute infringement of the ‘930 Patent. 

667. Apotex will commit those acts of infringement without license or authorization. 

668. Allergan is entitled to a declaratory judgment that future commercial 

manufacture, use, offer for sale, sale, and/or importation of Apotex’s proposed generic 

Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 207606 by Apotex 

will infringe the ‘930 Patent. 

669. Unless Apotex is enjoined from infringing the ‘930 Patent, Allergan will suffer 

irreparable injury for which damages are an inadequate remedy. 

Count XLVI 
(Declaratory Judgment of Infringement of the ‘930 Patent Under 35 U.S.C. § 271(b) and (c) 

by Apotex’s Proposed Generic Cyclosporine Ophthalmic Emulsion, 0.05%) 

670. Allergan incorporates each of the preceding paragraphs as if fully set forth herein. 

671. These claims arise under the Declaratory Judgment Act, 28 U.S.C. §§ 2201 and 

2202.

672. There is an actual case or controversy such that the Court may entertain 

Allergan’s request for declaratory relief consistent with Article III of the United States 

Constitution, and that actual case or controversy requires a declaration of rights by this Court. 

673. Apotex has actual knowledge of the ‘930 Patent. 

674. On information and belief, Apotex became aware of the ‘930 Patent no later than 

the date on which that patent was listed in the Orange Book. 

675. On information and belief, Apotex has acted with full knowledge of the ‘930 

Patent and without a reasonable basis for believing that it would not be liable for actively 

inducing or contributing to the infringement of the ‘930 Patent. 
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676. The commercial manufacture, use, sale, offer for sale, and/or importation of 

Apotex’s proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in 

ANDA No. 207606 will induce the actual infringement of the ‘930 Patent. 

677. On information and belief, Apotex knows or should know that its commercial 

manufacture, use, sale, offer for sale, and/or importation of its proposed generic Cyclosporine 

Ophthalmic Emulsion, 0.05% product described in ANDA No. 207606 will actively induce the 

actual infringement of the ‘930 Patent. 

678. On information and belief, Apotex will encourage another’s infringement of the 

‘930 Patent by and through the commercial manufacture, use, sale, offer for sale, and/or 

importation of its proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product 

described in ANDA No. 207606, which is covered by certain claims of the ‘930 Patent. 

679. Apotex’s acts of infringement will be done with knowledge of the ‘930 Patent and 

with the intent to encourage infringement. 

680. The foregoing actions by Apotex will constitute active inducement of 

infringement of the ‘930 Patent. 

681. On information and belief, Apotex knows or should know that its proposed 

generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 207606 will 

be especially made or especially adapted for use in an infringement of the ‘930 Patent, and is not 

a staple article or commodity of commerce suitable for substantial non-infringing use. 

682. The commercial manufacture, use, sale, offer for sale, and/or importation of 

Apotex’s proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in 

ANDA No. 207606 will contribute to the actual infringement of the ‘930 Patent. 

Case 2:15-cv-01455   Document 1   Filed 08/24/15   Page 98 of 119 PageID #:  98

0098



99

683. On information and belief, Apotex knows or should know that its offer for sale, 

sale, and/or importation of its proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% 

product described in ANDA No. 207606 will contribute to the actual infringement of the ‘930 

Patent.

684. The foregoing actions by Apotex will constitute contributory infringement of the 

‘930 Patent. 

685. On information and belief, Apotex intends to, and will, actively induce and 

contribute to the infringement of the ‘930 Patent when ANDA No. 207606 is approved, and plan 

and intend to, and will, do so immediately and imminently upon approval. 

686. Allergan is entitled to a declaratory judgment that future commercial 

manufacture, use, offer for sale, sale, and/or importation of Apotex’s proposed generic 

Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 207606 by Apotex 

will induce and/or contribute to the infringement of the ‘930 Patent. 

687. The commercial manufacture, use, offer for sale, sale and/or importation of 

Apotex’s proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in 

ANDA No. 207606, which will actively induce and/or contribute to infringement of the ‘930 

Patent, in violation of Allergan’s patent rights, will cause harm to Allergan for which damages 

are inadequate. 

688. Unless Apotex is enjoined from actively inducing and contributing to the 

infringement of the ‘930 Patent, Allergan will suffer irreparable injury for which damages are an 

inadequate remedy. 

689. On information and belief, despite having actual notice of the ‘930 Patent, Apotex 

continues to willfully, wantonly, and deliberately prepare to actively induce and/or contribute to 
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infringement of the ‘930 Patent in disregard of Allergan’s rights, making this case exceptional 

and entitling Allergan to reasonable attorneys’ fees pursuant to 35 U.S.C. § 285. 

Count XLVII 
(Infringement of the ‘930 Patent Under 35 U.S.C. § 271(e)(2) by Akorn’s Proposed 

Generic Cyclosporine Ophthalmic Emulsion, 0.05%) 

690. Allergan incorporates each of the preceding paragraphs as if fully set forth herein.

691. Akorn submitted ANDA No. 204561 to the FDA under section 505(j) of the 

FDCA to obtain approval to engage in the commercial manufacture, use, offer for sale, sale, or 

importation of its proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product 

throughout the United States.  By submitting this application, Akorn has committed an act of 

infringement of the ‘930 Patent under 35 U.S.C. § 271(e)(2)(A).

692. The commercial manufacture, use, offer for sale, sale, and/or importation of 

Akorn’s proposed Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 

204561 will constitute an act of direct infringement of the ‘930 Patent.

693. On information and belief, Akorn became aware of the ‘930 Patent no later than 

the date on which that patent was listed in the Orange Book.

694. On information and belief, Akorn knows or should know that the commercial 

offer for sale and sale of Akorn’s proposed Cyclosporine Ophthalmic Emulsion, 0.05% described 

in ANDA No. 204561, will constitute an act of induced infringement and will contribute to 

actual infringement of the ‘930 Patent. 

695. On information and belief, Akorn knows or should know that its proposed generic 

Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 204561 will be 

especially made for or especially adapted for an infringement of the ‘930 Patent, and is not a 

staple article or commodity of commerce suitable for substantial non-infringing use, and that its 
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commercial manufacture, use, offer for sale, sale, and/or importation of its proposed generic 

Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 204561 will 

actively contribute to the actual infringement of the ‘930 Patent.

696. The commercial manufacture, use, offer for sale, sale, and/or importation of 

Akorn’s proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in 

ANDA No. 204561 in violation of Allergan’s patent rights will cause harm to Allergan for which 

damages are inadequate. 

Count XLVIII 
(Declaratory Judgment of Infringement of the ‘930 Patent Under 35 U.S.C. § 271(a) by 

Akorn)

697. Allergan incorporates each of the preceding paragraphs as if fully set forth herein. 

698. These claims arise under the Declaratory Judgment Act, 28 U.S.C. §§ 2201 and 

2202.

699. There is an actual case or controversy such that the Court may entertain 

Allergan’s request for declaratory relief consistent with Article III of the United States 

Constitution, and that actual case or controversy requires a declaration of rights by this Court. 

700. The commercial manufacture, use, offer for sale, sale, and/or importation of 

Akorn’s proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in 

ANDA No. 204561 will constitute an act of direct infringement of one or more claims of the 

‘930 Patent. 

701. On information and belief, Akorn will engage in the commercial manufacture, 

use, offer for sale, sale, and/or importation of Akorn’s proposed generic Cyclosporine 

Ophthalmic Emulsion, 0.05% product described in ANDA No. 204561 immediately and 

imminently upon approval of ANDA No. 204561. 
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702. The foregoing actions by Akorn will constitute infringement of the ‘930 Patent. 

703. Akorn will commit those acts of infringement without license or authorization. 

704. Allergan is entitled to a declaratory judgment that future commercial 

manufacture, use, offer for sale, sale, and/or importation of Akorn’s proposed generic 

Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 204561 by Akorn 

will infringe the ‘930 Patent. 

705. Unless Akorn is enjoined from infringing the ‘930 Patent, Allergan will suffer 

irreparable injury for which damages are an inadequate remedy. 

Count XLIX 
(Declaratory Judgment of Infringement of the ‘930 Patent Under 35 U.S.C. § 271(b) and (c) 

by Akorn’s Proposed Generic Cyclosporine Ophthalmic Emulsion, 0.05%) 

706. Allergan incorporates each of the preceding paragraphs as if fully set forth herein. 

707. These claims arise under the Declaratory Judgment Act, 28 U.S.C. §§ 2201 and 

2202.

708. There is an actual case or controversy such that the Court may entertain 

Allergan’s request for declaratory relief consistent with Article III of the United States 

Constitution, and that actual case or controversy requires a declaration of rights by this Court. 

709. Akorn has actual knowledge of the ‘930 Patent. 

710. On information and belief, Akorn became aware of the ‘930 Patent no later than 

the date on which that patent was listed in the Orange Book. 

711. On information and belief, Akorn has acted with full knowledge of the ‘930 

Patent and without a reasonable basis for believing that it would not be liable for actively 

inducing or contributing to the infringement of the ‘930 Patent. 
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712. The commercial manufacture, use, sale, offer for sale, and/or importation of 

Akorn’s proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in 

ANDA No. 204561 will induce the actual infringement of the ‘930 Patent. 

713. On information and belief, Akorn knows or should know that its commercial 

manufacture, use, sale, offer for sale, and/or importation of its proposed generic Cyclosporine 

Ophthalmic Emulsion, 0.05% product described in ANDA No. 204561 will actively induce the 

actual infringement of the ‘930 Patent. 

714. On information and belief, Akorn will encourage another’s infringement of the 

‘930 Patent by and through the commercial manufacture, use, sale, offer for sale, and/or 

importation of its proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product 

described in ANDA No. 204561, which is covered by certain claims of the ‘930 Patent. 

715. Akorn’s acts of infringement will be done with knowledge of the ‘930 Patent and 

with the intent to encourage infringement. 

716. The foregoing actions by Akorn will constitute active inducement of infringement 

of the ‘930 Patent. 

717. On information and belief, Akorn knows or should know that its proposed generic 

Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 204561 will be 

especially made or especially adapted for use in an infringement of the ‘930 Patent, and is not a 

staple article or commodity of commerce suitable for substantial non-infringing use. 

718. The commercial manufacture, use, sale, offer for sale, and/or importation of 

Akorn’s proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in 

ANDA No. 204561 will contribute to the actual infringement of the ‘930 Patent. 
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719. On information and belief, Akorn knows or should know that its offer for sale, 

sale, and/or importation of its proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% 

product described in ANDA No. 204561 will contribute to the actual infringement of the ‘930 

Patent.

720. The foregoing actions by Akorn will constitute contributory infringement of the 

‘930 Patent. 

721. On information and belief, Akorn intends to, and will, actively induce and 

contribute to the infringement of the ‘930 Patent when ANDA No. 204561 is approved, and plan 

and intend to, and will, do so immediately and imminently upon approval. 

722. Allergan is entitled to a declaratory judgment that future commercial 

manufacture, use, offer for sale, sale, and/or importation of Akorn’s proposed generic 

Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 204561 by Akorn 

will induce and/or contribute to the infringement of the ‘930 Patent. 

723. The commercial manufacture, use, offer for sale, sale and/or importation of 

Akorn’s proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in 

ANDA No. 204561, which will actively induce and/or contribute to infringement of the ‘930 

Patent, in violation of Allergan’s patent rights, will cause harm to Allergan for which damages 

are inadequate. 

724. Unless Akorn is enjoined from actively inducing and contributing to the 

infringement of the ‘930 Patent, Allergan will suffer irreparable injury for which damages are an 

inadequate remedy. 

725. On information and belief, despite having actual notice of the ‘930 Patent, Akorn 

continues to willfully, wantonly, and deliberately prepare to actively induce and/or contribute to 
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infringement of the ‘930 Patent in disregard of Allergan’s rights, making this case exceptional 

and entitling Allergan to reasonable attorneys’ fees pursuant to 35 U.S.C. § 285. 

Count L 
(Infringement of the ‘930 Patent Under 35 U.S.C. § 271(e)(2) by Mylan’s Proposed Generic 

Cyclosporine Ophthalmic Emulsion, 0.05%) 

726. Allergan incorporates each of the preceding paragraphs as if fully set forth herein.

727. Mylan submitted ANDA No. 205894 to the FDA under section 505(j) of the 

FDCA to obtain approval to engage in the commercial manufacture, use, offer for sale, sale, or 

importation of its proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product 

throughout the United States.  By submitting this application, Mylan has committed an act of 

infringement of the ‘930 Patent under 35 U.S.C. § 271(e)(2)(A).

728. The commercial manufacture, use, offer for sale, sale, and/or importation of 

Mylan’s proposed Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 

205894 will constitute an act of direct infringement of the ‘930 Patent.

729. On information and belief, Mylan became aware of the ‘930 Patent no later than 

the date on which that patent was listed in the Orange Book.

730. On information and belief, Mylan knows or should know that the commercial 

offer for sale and sale of Mylan’s proposed Cyclosporine Ophthalmic Emulsion, 0.05% product 

described in ANDA No. 205894, will constitute an act of induced infringement and will 

contribute to actual infringement of the ‘930 Patent. 

731. On information and belief, Mylan knows or should know that its proposed generic 

Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 205894 will be 

especially made for or especially adapted for an infringement of the ‘930 Patent, and is not a 

staple article or commodity of commerce suitable for substantial non-infringing use, and that its 
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commercial manufacture, use, offer for sale, sale, and/or importation of its proposed generic 

Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 205894 will 

actively contribute to the actual infringement of the ‘930 Patent.

732. The commercial manufacture, use, offer for sale, sale, and/or importation of 

Mylan’s proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in 

ANDA No. 205894 in violation of Allergan’s patent rights will cause harm to Allergan for which 

damages are inadequate.  

Count LI 
(Declaratory Judgment of Infringement of the ‘930 Patent Under 35 U.S.C. § 271(a) by 

Mylan)

733. Allergan incorporates each of the preceding paragraphs as if fully set forth herein. 

734. These claims arise under the Declaratory Judgment Act, 28 U.S.C. §§ 2201 and 

2202.

735. There is an actual case or controversy such that the Court may entertain 

Allergan’s request for declaratory relief consistent with Article III of the United States 

Constitution, and that actual case or controversy requires a declaration of rights by this Court. 

736. The commercial manufacture, use, offer for sale, sale, and/or importation of 

Mylan’s proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in 

ANDA No. 205894 will constitute an act of direct infringement of one or more claims of the 

‘930 Patent. 

737. On information and belief, Mylan will engage in the commercial manufacture, 

use, offer for sale, sale, and/or importation of Mylan’s proposed generic Cyclosporine 

Ophthalmic Emulsion, 0.05% product described in ANDA No. 205894 immediately and 

imminently upon approval of ANDA No. 205894. 

Case 2:15-cv-01455   Document 1   Filed 08/24/15   Page 106 of 119 PageID #:  106

0106



107

738. The foregoing actions by Mylan will constitute infringement of the ‘930 Patent. 

739. Mylan will commit those acts of infringement without license or authorization. 

740. Allergan is entitled to a declaratory judgment that future commercial 

manufacture, use, offer for sale, sale, and/or importation of Mylan’s proposed generic 

Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 205894 by Mylan 

will infringe the ‘930 Patent. 

741. Unless Mylan is enjoined from infringing the ‘930 Patent, Allergan will suffer 

irreparable injury for which damages are an inadequate remedy. 

Count LII 
(Declaratory Judgment of Infringement of the ‘930 Patent Under 35 U.S.C. § 271(b) and (c) 

by Mylan’s Proposed Generic Cyclosporine Ophthalmic Emulsion, 0.05%) 

742. Allergan incorporates each of the preceding paragraphs as if fully set forth herein. 

743. These claims arise under the Declaratory Judgment Act, 28 U.S.C. §§ 2201 and 

2202.

744. There is an actual case or controversy such that the Court may entertain 

Allergan’s request for declaratory relief consistent with Article III of the United States 

Constitution, and that actual case or controversy requires a declaration of rights by this Court. 

745. Mylan has actual knowledge of the ‘930 Patent. 

746. On information and belief, Mylan became aware of the ‘930 Patent no later than 

the date on which that patent was listed in the Orange Book. 

747. On information and belief, Mylan has acted with full knowledge of the ‘930 

Patent and without a reasonable basis for believing that it would not be liable for actively 

inducing or contributing to the infringement of the ‘930 Patent. 
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748. The commercial manufacture, use, sale, offer for sale, and/or importation of 

Mylan’s proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in 

ANDA No. 205894 will induce the actual infringement of the ‘930 Patent. 

749. On information and belief, Mylan knows or should know that its commercial 

manufacture, use, sale, offer for sale, and/or importation of its proposed generic Cyclosporine 

Ophthalmic Emulsion, 0.05% product described in ANDA No. 205894 will actively induce the 

actual infringement of the ‘930 Patent. 

750. On information and belief, Mylan will encourage another’s infringement of the 

‘930 Patent by and through the commercial manufacture, use, sale, offer for sale, and/or 

importation of its proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product 

described in ANDA No. 205894, which is covered by certain claims of the ‘930 Patent. 

751. Mylan’s acts of infringement will be done with knowledge of the ‘930 Patent and 

with the intent to encourage infringement. 

752. The foregoing actions by Mylan will constitute active inducement of infringement 

of the ‘930 Patent. 

753. On information and belief, Mylan knows or should know that its proposed generic 

Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 205894 will be 

especially made or especially adapted for use in an infringement of the ‘930 Patent, and is not a 

staple article or commodity of commerce suitable for substantial non-infringing use. 

754. The commercial manufacture, use, sale, offer for sale, and/or importation of 

Mylan’s proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in 

ANDA No. 205894 will contribute to the actual infringement of the ‘930 Patent. 
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755. On information and belief, Mylan knows or should know that its offer for sale, 

sale, and/or importation of its proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% 

product described in ANDA No. 205894 will contribute to the actual infringement of the ‘930 

Patent.

756. The foregoing actions by Mylan will constitute contributory infringement of the 

‘930 Patent. 

757. On information and belief, Mylan intends to, and will, actively induce and 

contribute to the infringement of the ‘930 Patent when ANDA No. 205894 is approved, and plan 

and intend to, and will, do so immediately and imminently upon approval. 

758. Allergan is entitled to a declaratory judgment that future commercial 

manufacture, use, offer for sale, sale, and/or importation of Mylan’s proposed generic 

Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 205894 by Mylan 

will induce and/or contribute to the infringement of the ‘930 Patent. 

759. The commercial manufacture, use, offer for sale, sale and/or importation of 

Mylan’s proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in 

ANDA No. 205894, which will actively induce and/or contribute to infringement of the ‘930 

Patent, in violation of Allergan’s patent rights, will cause harm to Allergan for which damages 

are inadequate. 

760. Unless Mylan is enjoined from actively inducing and contributing to the 

infringement of the ‘930 Patent, Allergan will suffer irreparable injury for which damages are an 

inadequate remedy. 

761. On information and belief, despite having actual notice of the ‘930 Patent, Mylan 

continues to willfully, wantonly, and deliberately prepare to actively induce and/or contribute to 
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infringement of the ‘930 Patent in disregard of Allergan’s rights, making this case exceptional 

and entitling Allergan to reasonable attorneys’ fees pursuant to 35 U.S.C. § 285. 

 Jury Trial Demand 

Pursuant to Federal Rule of Civil Procedure 38(b), Allergan hereby demands a trial by 

jury of all issues so triable. 

Prayer for Relief 

 Allergan respectfully prays for the following relief:  

1. A finding that the ‘111, ‘162, ‘556, ‘048, and ‘930 Patents are valid and 

enforceable;

2. That a judgment be entered that Teva has infringed the ‘111, ‘162, ‘556, ‘048, and 

‘930 Patents under 35 U.S.C. § 271(e)(2)(A) by submitting an ANDA under Section 505(j) of the 

FDCA;

3. That a declaration be issued under 28 U.S.C. § 2201 that if Teva, its officers, 

agents, servants, employees, licensees, representatives, and attorneys, and all other persons 

acting or attempting to act in active concert or participation with them or acting on their behalf 

engage in the commercial manufacture, use, offer for sale, sale and/or importation of Teva’s 

proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 

203880, it will constitute an act of infringement of the ‘111, ‘556, and ‘930 Patents under 35 

U.S.C. § 271(a), (b), and (c);

4. That a declaration be issued under 28 U.S.C. § 2201 that if Teva, its officers, 

agents, servants, employees, licensees, representatives, and attorneys, and all other persons 

acting or attempting to act in active concert or participation with them or acting on their behalf 

engage in the commercial manufacture, use, offer for sale, sale and/or importation of Teva’s 
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proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 

203880, it will constitute an act of infringement of the ‘162 and ‘048 Patents under 35 U.S.C. § 

271(b) and (c); 

5. That an order be issued under 35 U.S.C. § 271(e)(4)(A) that the effective date of 

any FDA approval of Teva’s ANDA shall be a date which is not earlier than the latest expiration 

date of the ‘111, ‘162, ‘556, ‘048, and ‘930 Patents, including any extensions or periods of 

exclusivity;  

6. That an injunction be issued under 35 U.S.C. § 271(e)(4)(B) permanently 

enjoining Teva, its officers, agents, servants, employees, licensees, representatives, and 

attorneys, and all other persons acting or attempting to act in active concert or participation with 

it or acting on its behalf, from engaging in the commercial manufacture, use, offer to sell, or sale 

within the United States, or importation into the United States, of any drug product covered by 

the ‘111, ‘162, ‘556, ‘048, and ‘930 Patents; 

7. If Teva attempts to engage in the commercial manufacture, use, offer to sell, sale, 

or importation of Teva’s generic product disclosed in its ANDA prior to the expiration of the 

‘111, ‘162, ‘556, ‘048, and ‘930 Patents, including any extensions or periods of exclusivity, a 

preliminary injunction be entered enjoining such conduct; 

8. If Teva attempts to engage in the commercial manufacture, use, offer to sell, sale, 

or importation of Teva’s generic product disclosed in its ANDA prior to the expiration of the 

‘111, ‘162, ‘556, ‘048, and ‘930 Patents, including any extensions or periods of exclusivity, 

judgment awarding Allergan damages resulting from such infringement under 35 U.S.C. § 

271(e)(4)(C), increased to treble the amount found or assessed together with interest pursuant to 

35 U.S.C. § 284; 
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9. That a judgment be entered that Apotex has infringed the ‘111, ‘162, ‘556, ‘048, 

and ‘930 Patents under 35 U.S.C. § 271(e)(2)(A) by submitting an ANDA under Section 505(j) 

of the FDCA;  

10. That a declaration be issued under 28 U.S.C. § 2201 that if Apotex, its officers, 

agents, servants, employees, licensees, representatives, and attorneys, and all other persons 

acting or attempting to act in active concert or participation with them or acting on their behalf 

engage in the commercial manufacture, use, offer for sale, sale and/or importation of Apotex’s 

proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 

207606, it will constitute an act of infringement of the ‘111, ‘556, and ‘930 Patents under 35 

U.S.C. § 271(a), (b), and (c);

11. That a declaration be issued under 28 U.S.C. § 2201 that if Apotex, its officers, 

agents, servants, employees, licensees, representatives, and attorneys, and all other persons 

acting or attempting to act in active concert or participation with them or acting on their behalf 

engage in the commercial manufacture, use, offer for sale, sale and/or importation of Apotex’s 

proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 

207606, it will constitute an act of infringement of the ‘162 and ‘048 Patents under 35 U.S.C. § 

271(b) and (c); 

12. That an order be issued under 35 U.S.C. § 271(e)(4)(A) that the effective date of 

any FDA approval of Apotex’s ANDA shall be a date which is not earlier than the latest 

expiration date of the ‘111, ‘162, ‘556, ‘048, and ‘930 Patents, including any extensions or 

periods of exclusivity;

13. That an injunction be issued under 35 U.S.C. § 271(e)(4)(B) permanently 

enjoining Apotex, its officers, agents, servants, employees, licensees, representatives, and 
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attorneys, and all other persons acting or attempting to act in active concert or participation with 

it or acting on its behalf, from engaging in the commercial manufacture, use, offer to sell, or sale 

within the United States, or importation into the United States, of any drug product covered by 

the ‘111, ‘162, ‘556, ‘048, and ‘930 Patents; 

14. If Apotex attempts to engage in the commercial manufacture, use, offer to sell, 

sale, or importation of Apotex’s generic product disclosed in its ANDA prior to the expiration of 

the ‘111, ‘162, ‘556, ‘048, and ‘930 Patents, including any extensions or periods of exclusivity, a 

preliminary injunction be entered enjoining such conduct; 

15. If Apotex attempts to engage in the commercial manufacture, use, offer to sell, 

sale, or importation of Apotex’s generic product disclosed in its ANDA prior to the expiration of 

the ‘111, ‘162, ‘556, ‘048, and ‘930 Patents, including any extensions or periods of exclusivity, 

judgment awarding Allergan damages resulting from such infringement under 35 U.S.C. § 

271(e)(4)(C), increased to treble the amount found or assessed together with interest pursuant to 

35 U.S.C. § 284; 

16. That a judgment be entered that Akorn has infringed the ‘111, ‘162, ‘556, ‘048, 

and ‘930 Patents under 35 U.S.C. § 271(e)(2)(A) by submitting an ANDA under Section 505(j) 

of the FDCA. 

17. That a declaration be issued under 28 U.S.C. § 2201 that if Akorn, its officers, 

agents, servants, employees, licensees, representatives, and attorneys, and all other persons 

acting or attempting to act in active concert or participation with them or acting on their behalf 

engage in the commercial manufacture, use, offer for sale, sale and/or importation of Akorn’s 

proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 
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204561, it will constitute an act of infringement of the ‘111, ‘556, and ‘930 Patents under 35 

U.S.C. § 271(a), (b), and (c); 

18. That a declaration be issued under 28 U.S.C. § 2201 that if Akorn, its officers, 

agents, servants, employees, licensees, representatives, and attorneys, and all other persons 

acting or attempting to act in active concert or participation with them or acting on their behalf 

engage in the commercial manufacture, use, offer for sale, sale and/or importation of Akorn’s 

proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 

204561, it will constitute an act of infringement of the ‘162 and ‘048 Patents under 35 U.S.C. § 

271(b) and (c);

19. That an order be issued under 35 U.S.C. § 271(e)(4)(A) that the effective date of 

any FDA approval of Akorn’s ANDA shall be a date which is not earlier than the latest 

expiration date of the ‘111, ‘162, ‘556, ‘048, and ‘930 Patents, including any extensions or 

periods of exclusivity;

20. That an injunction be issued under 35 U.S.C. § 271(e)(4)(B) permanently 

enjoining Akorn, its officers, agents, servants, employees, licensees, representatives, and 

attorneys, and all other persons acting or attempting to act in active concert or participation with 

it or acting on its behalf, from engaging in the commercial manufacture, use, offer to sell, or sale 

within the United States, or importation into the United States, of any drug product covered by 

the ‘111, ‘162, ‘556, ‘048, and ‘930 Patents; 

21. If Akorn attempts to engage in the commercial manufacture, use, offer to sell, 

sale, or importation of Akorn’s generic product disclosed in its ANDA prior to the expiration of 

the ‘111, ‘162, ‘556, ‘048, and ‘930 Patents, including any extensions or periods of exclusivity, a 

preliminary injunction be entered enjoining such conduct; 
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22. If Akorn attempts to engage in the commercial manufacture, use, offer to sell, 

sale, or importation of Akorn’s generic product disclosed in its ANDA prior to the expiration of 

the ‘111, ‘162, ‘556, ‘048, and ‘930 Patents, including any extensions or periods of exclusivity, 

judgment awarding Allergan damages resulting from such infringement under 35 U.S.C. § 

271(e)(4)(C), increased to treble the amount found or assessed together with interest pursuant to 

35 U.S.C. § 284; 

23. That a judgment be entered that Mylan has infringed the ‘111, ‘162, ‘556, ‘048, 

and ‘930 Patents under 35 U.S.C. § 271(e)(2)(A) by submitting an ANDA under Section 505(j) 

of the FDCA;  

24. That a declaration be issued under 28 U.S.C. § 2201 that if Mylan, its officers, 

agents, servants, employees, licensees, representatives, and attorneys, and all other persons 

acting or attempting to act in active concert or participation with them or acting on their behalf 

engage in the commercial manufacture, use, offer for sale, sale and/or importation of Mylan 

proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 

205894, it will constitute an act of infringement of the ‘111, ‘556, and ‘930 Patents under 35 

U.S.C. § 271(a), (b), and (c); 

25. That a declaration be issued under 28 U.S.C. § 2201 that if Mylan, its officers, 

agents, servants, employees, licensees, representatives, and attorneys, and all other persons 

acting or attempting to act in active concert or participation with them or acting on their behalf 

engage in the commercial manufacture, use, offer for sale, sale and/or importation of Mylan 

proposed generic Cyclosporine Ophthalmic Emulsion, 0.05% product described in ANDA No. 

205894, it will constitute an act of infringement of the ‘162 and ‘048 Patents under 35 U.S.C. § 

271(b) and (c);
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26. That an order be issued under 35 U.S.C. § 271(e)(4)(A) that the effective date of 

any FDA approval of Mylan’s ANDA shall be a date which is not earlier than the latest 

expiration date of the ‘111, ‘162, ‘556, ‘048, and ‘930 Patents, including any extensions or 

periods of exclusivity;

27. That an injunction be issued under 35 U.S.C. § 271(e)(4)(B) permanently 

enjoining Mylan, its officers, agents, servants, employees, licensees, representatives, and 

attorneys, and all other persons acting or attempting to act in active concert or participation with 

it or acting on its behalf, from engaging in the commercial manufacture, use, offer to sell, or sale 

within the United States, or importation into the United States, of any drug product covered by 

the ‘111, ‘162, ‘556, ‘048, and ‘930 Patents; 

28. If Mylan attempts to engage in the commercial manufacture, use, offer to sell, 

sale, or importation of Mylan’s generic product disclosed in its ANDA prior to the expiration of 

the ‘111, ‘162, ‘556, ‘048, and ‘930 Patents, including any extensions or periods of exclusivity, a 

preliminary injunction be entered enjoining such conduct; 

29. If Mylan attempts to engage in the commercial manufacture, use, offer to sell, 

sale, or importation of Mylan’s generic product disclosed in its ANDA prior to the expiration of 

the ‘111, ‘162, ‘556, ‘048, and ‘930 Patents, including any extensions or periods of exclusivity, 

judgment awarding Allergan damages resulting from such infringement under 35 U.S.C. § 

271(e)(4)(C), increased to treble the amount found or assessed together with interest pursuant to 

35 U.S.C. § 284; 

30. An accounting for any infringing sales not presented at trial and an award by the 

Court of any additional damages for any such infringing sales; 
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31. A finding that this action for infringement is an exceptional case under 35 U.S.C. 

§ 285, and that Allergan be awarded reasonable attorneys’ fees and costs; and 

32. An award of any such other and further relief as the Court may deem just and 

proper.

Dated: August 24th, 2015    Respectfully submitted,  

FISH & RICHARDSON P.C. 

By:   /s/ Jonathan E. Singer by permission  
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CERTIFICATE OF SERVICE

I hereby certify that a copy of the foregoing document was filed electronically in 

compliance with Local Rule CV-5(a).  Therefore, this document was served on all counsel who 

are deemed to have consented to electronic service.  Local Rule CV-5(a)(3)(A).  Pursuant to Fed. 

R. Civ. P. 5(d) and Local Rule CV-5(d) and (e), all other counsel of record not deemed to have 

consented to electronic service were served with a true and correct copy of the foregoing by email 

on this the 24th day of August, 2015. 

      /s/ Wesley Hill      
      Wesley Hill 
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METHODS OF PROVIDING THERAPEUTIC
EFFECTS USING CYCLOSPORIN

COMPONENTS

RELATED APPLICATION

This application is a continuation of copending U.S.appli-
cation Ser. No. 13/961,828 filed Aug. 7, 2013, which is a
continuation of copending U.S. application Ser. No. 11/897,
177, filed Aug. 28, 2007, which is a continuation of U.S.
application Ser. No. 10/927,857, filed Aug. 27, 2004, now
abandoned, which claimed the benefit of U.S. Provisional

Application No. 60/503,137 filed Sep. 15, 2003, which are
incorporated in their entirety herein by reference.

BACKGROUNDOFTHE INVENTION

The present invention relates to methods of providing
desired therapeutic effects to humans or animals using com-
positions including cyclosporin components. More particu- 2
larly, the invention relates to methods including administer-
ing to an eye ofa humanor animala therapeutically effective
amount of a cyclosporin component to provide a desired
therapeutic effect, preferably a desired ophthalmic or ocular
therapeutic effect.

The use ofcyclosporin-A and cyclosporin A derivatives to
treat ophthalmic conditions has been the subject of various
patents, for example Dinget al U.S. Pat. No. 5,474,979; Garst
USS.Pat. No. 6,254,860; and Garst U.S. Pat. No. 6,350,442,
this disclosure ofeach ofwhichis incorporated in its entirely
herein by reference. In addition, cyclosporin A compositions
used in treating ophthalmic conditions is the subject of a
number of publications. Such publications include, for
example, “Blood concentrations of cyclosporin a during
long-term treatment with cyclosporin a ophthalmic emul- 3
sions in patients with moderate to severe dry eye disease,”
Small etal, /Ocul Pharmacol Ther, 2002 October, 18(5):411-
8; “Distribution of cyclosporin A in ocular tissues after topi-
cal administration to albino rabbits and beagle dogs.”
Acheampongetal, Curr Eve Res, 1999 February, 18(2):91-
103b; “Cyclosporine distribution into the conjunctiva, cor-
nea, lacrimal gland, and systemic blood following topical
dosing of cyclosporine to rabbit, dog, and human eyes,”
Acheamponget al, Adv Exp Med Biol, 1998, 438:1001-4;
“Preclinical safety studies ofcyclosporine ophthalmic emul-
sion,” Angelov et al, Adv Exp Med Biol, 1998, 438:991-5;
“Cyclosporin & Emulsion & Eye,” Stevensonet al, Ophthal-
mology, 2000 May, 107(5):967-74; and ““[wo multicenter,
randomized studies ofthe efficacy and safety ofcyclosporine
ophthalmic emulsion in moderate to severe dry eye disease.
CsA Phase 3 Study Group,” Sall et al, Opthalmology, 2000
April, 107(4):631-9. Each of these publications is incorpo-
rated in its entirety herein by reference. In addition,
cyclosporin A-containing oil-in-water emulsions have been
clinically tested, under conditions ofconfidentiality, since the 5:
mid 1990's in order to obtain U.S. Food and Drug Adminis-
tration (FDA) regulatory approval.

Examples of useful cyclosporin A-containing emulsions
are set out in Ding et al U.S. Pat. No. 5,474,979. Example | of
this patent shows a series of emulsions in which the ratio of
cyclosporin A to castor oil in each of these compositions was
0.08 or greater, except for Composition B, which included
0.2% by weight cyclosporin A and 5% by weight castoroil.
The Dinget al patent placed no significance in Composition
B relative to Compositions A, C and D of Example 1.

Over time,it has becomeapparentthat cyclosporin A emul-
sions for ophthalmic use preferably have less than 0.2%by
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weight of cyclosporin A. With cyclosporin A concentrations
less than 0.2%, the amountofcastor oil employed has been
reduced since one of the functions of the castor oil is to

solubilize the cyclosporin A. Thus, if reduced amounts of
cyclosporin are employed, reduced amountsofcastoroil are
needed to provide effective solubilization of cyclosporin A.

There continues to be a need for providing enhanced meth-
ods of treating ophthalmic or ocular conditions with
cyclosporin-containing emulsions.

SUMMARYOFTHE INVENTION

New methods of treating a human or animal using
cyclosporin component-containing emulsions have beendis-
covered, Such methods provide substantial overall efficacy in
providing desired therapeutic effects. In addition, other
important benefits are obtained employing the present meth-
ods. For example, patient safety is enhanced. In particular, the
present methods provide for reduced risks ofside effects
and/or drug interactions. Prescribing physicians advanta-
geously have increased flexibility in prescribing such meth-
ods and the compositions useful in such methods, for
example, because of the reduced risks ofharmfulside effects
and/or drug interactions. The present methods canbe easily
practiced. In short, the present methods provide substantial
and acceptable overall efficacy, together with other advan-
tages, suchas increased safety and/or flexibility.

In one aspectofthe present invention, the present methods
comprise administering to an eye of a human or animal a
composition in the form of an emulsion comprising water, a
hydrophobic component and a cyclosporin component in a
therapeutically effective amount of less than 0.1% by weight
ofthe composition. The weight ratio of the cyclosporin com-
ponent to the hydrophobic componentis less than 0.08.

It has been found that the relatively increased amounts of
hydrophobic componenttogether withrelatively reduced, yet
therapeutically effective, amounts ofcyclosporin component
provide substantial and advantageous benefits. For example,
the overall efficacy of the present compositions, for example
in treating dry eye disease, is substantially equal to an iden-
tical composition in which the cyclosporin component is
present in an amount of0.1% by weight. Further, a relatively
high concentration of hydrophobic componentis believed to
provide for a more quick orrapid breaking downorresolving
of the emulsion in the eye, which reduces vision distortion
which may be caused by the presence ofthe emulsion in the
eye and/orfacilitates the therapeutic effectiveness of the com-
position. Additionally, and importantly, using reduced
amounts of the active cyclosporin component mitigates
against undesirable side effects and/or potential drug interac-
tions.

In short, the present invention providesat least one advan-
tageous benefit, and preferably a plurality of advantageous
benefits.

The present methods are useful in treating any suitable
condition which is therapeutically sensitive to or treatable
with cyclosporin components. Such conditions preferably are
ophthalmic or ocular conditions, that is relating to or having
to do with one or more parts of an eye ofa humanor animal.
Included among suchconditions are, without limitation, dry
eye syndrome, phacoanaphylactic endophthalmitis, uveitis,
vernal conjunctivitis, atopic kerapoconjunctivitis, corneal
graft rejection and the like conditions. The present invention
is particularly effective in treating dry eye syndrome.
Cyclosporin has been found as effective in treating immune
mediated keratoconjunctivitis sicca (KCSor dry eye disease)
in a patient suffering therefrom. The activity of cyclosporine
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is aS animmunosuppressant and in the enhancementor restor-
ing oflacrimal gland tearing. Other conditions that can be
treated with cyclosporin components include an absolute or
partial deficiency in aqueoustear production(keratoconjunc-
tivitis sicca, or KCS). Topical administration to a patient’s
tear deficient eye can increase tear productionin the eye. The
treatment can further serve to correct corneal and conjuncti-
val disorders exacerbatedby tear deficiency and KCS, such as
corneal scarring, corneal ulceration, inflammation ofthe cor-
nea or conjunctiva, filamentary keratisis, mucopurulent dis-
charge and vascularization ofthe cornea.

Employing reduced concentrationsofcyclosporin compo-
nent, as in the present invention, is advantageously effective
to provide the blood of the human or animal undertreatment
with reduced concentrations ofcyclosporin component, pref-
erably with substantially no detectable concentration of the
cyclosporin component. The cyclosporin component concen-
tration of blood can be advantageously measured using a
validated liquid chromatography/mass spectrometry-mass
spectrometry (VLC/MS-MS) analytical method, such as 2
described elsewhere herein.

In one embodiment, in the present methods the blood ofthe
human or animal has concentrations of clyclosporin compo-
nent of0.1 ng/mlorless.

Any suitable cyclosporin component effective in the
present methods may be used.

Cyclosporins are a group of nonpolar cyclic oligopeptides
with known immunosuppressant activity. Cyclosporin A,
along with several other minor metabolites, cyclosporin B
through I, have been identified. In addition, a number of
synthetic analogs have been prepared.

In general, commercially available cyclosporins may con-
tain a mixture of several individual cyclosporins whichall
share a cyclic peptide structure consisting of eleven amino
acid residues withatotal molecular weight ofabout 1,200, but 3
with different substituents or configurations of some of the
amino acids.

The term “cyclosporin component” as used herein is
intended to include any individual memberofthe cyclosporin
group and derivatives thereof, as well as mixtures of two or
more individual cyclosporins and derivatives thereof.

Particularly preferred cyclosporin components include,
without limitation, cyclosporin A, derivatives ofcyclosporin
A and the like and mixtures thereof. Cyclosporin A is an
especially useful cyclosporin component.

Any suitable hydrophobic component may be employed in
the present invention, Advantageously, the cyclosporin com-
ponent is solubilized in the hydrophobic component. The
hydrophobic component may be considered as comprising a
discontinuous phase inthe presently useful cyclosporin com-
ponent-containing emulsions.

The hydrophobic componentpreferably is present in the
emulsion compositions in an amount greater than about
0.625% by weight. For example, the hydrophobic component
may be present in an amountofup to about 1.0% by weight or 5:
about 1.5% by weight or more of the composition.

Preferably, the hydrophobic component comprises one or
more oily materials. Examples ofuseful oil materials include,
without limitation, vegetable oils, animal oils, mineral oils,
synthetic oils and the like and mixtures thereof. In a very
useful embodiment, the hydrophobic component comprises
one or more higherfatty acid glycerides. Excellentresults are
obtained when the hydrophobic component comprises castor
oil.

The presently useful compositions may include one or
more other components in amountseffective to facilitate the
usefulness and effectiveness of the compositions. Examples
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of such other components include, without limitation, emul-
sifier components, tonicity components, polyelectrolyte
components, surfactant components, viscosity inducing com-
ponents, acids and/or bases to adjust the pH ofthe composi-
tion, buffer components, preservative components and the
like. Components may be employed whichare effective to
perform two or more functions in the presently useful com-
positions. For example, components whichare effective as
both emulsifiers and surfactants may be employed, and/or
components whichare effective as both polyelectrolyte com-
ponents and viscosity inducing components may be
employed. The specific composition chosen for use in the
present invention advantageously is selected taking into
account various factors present in the specific application at
hand, for example, the desired therapeutic effect to be
achieved, the desired properties of the compositions to be
employed, the sensitivities of the humanor animal to whom
the compositionis to be administered, and the like factors.

The presently useful compositions advantageously are
ophthalmically acceptable. A composition, component or
material is ophthalmically acceptable when it is compatible
with ocular tissue, that is, it does not cause significant or
undue detrimental effects when brought into contact with
oculartissues.

Such compositions have pH’s within the physiological
range ofabout6 to about10, preferably ina range ofabout 7.0
to about 8.0 and more preferably in a range of about 7.2 to
about 7.6.

The present methods preferably provide for an administer-
ing step comprising topically administering the presently use-
ful compositions to the eye or eyes of a humanor animal.

Each and every feature described herein, and each and
every combination of two or more of such features, is
included withinthe scope ofthe present invention provided
that the features included in such a combinationare not mutu-

ally inconsistent.
These and other aspects and advantages ofthe present

invention are apparent in the following detailed description,
example and claims.

DETAILED DESCRIPTION

The present methods are effective for treating an eye of a
humanor animal. Such methods,in general, comprise admin-
istering, preferably topically administering, to an eye of a
humanor animal a cyclosporin component-containing emul-
sion. The emulsion contains water, for example U.S. pure
water, a hydrophobic component and a cyclosporin compo-
nent ina therapeutically effectrve amountofless than 0.1% by
weight of the emulsion. In addition, beneficial results have
been found when the weightratio ofthe cyclosporin compo-
nent to the hydrophobic componentis less than 0.08.

As noted above, the present administering step preferably
includes topically administering the emulsion to the eye of a
patient of a human or animal. Such administering may
involve a single use of the presently useful compositions, or
repeated or periodic use of such compositions, for example,
as required or desired to achieve the therapeutic effect to be
obtained. The topical administration of the presently useful
composition may involve providing the composition in the
form of eye drops or similar form or other form so as to
facilitate such topical administration.

The present methods have been found to be very effective
in providing the desired therapeutic effect or effects while, at
the same time, substantially reducing, or even substantially
eliminating, side effects which may result fromthe presence
of the cyclosporin componentin the blood of the humanor
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animalbeing treated, and eyeirritation which,in the past, has
been caused by the presence ofcertain components in priorart
cyclosporin-containing emulsions. Also, the use of the
present compositions which include reduced amounts of the
cyclosporin componentsallow for more frequent administra-
tion of the present compositionsto achieve the desired thera-
peutic effect or effects without substantially increasing the
risk ofside effects and/oreyeirritation.

The present methods are useful in treating any condition
which is therapeutically sensitive to or treatable with
cyclosporin components. Such conditions preferably are oph-
thalmic or ocular conditions, thatis relating to or having to do
with one or more parts of an eye of a humanor animal.
Included among suchconditions are, without limitation, dry
eye syndrome, phacoanaphylactic endophthalmitis, uveitis,
vernal conjunctivitis, atopic kerapoconjunctivitis, corneal
graft rejection andthe like conditions. The present invention
is particularly effective in treating dry eye syndrome.

The frequency of administration and the amount of the 2
presently useful composition to use during each administra-
tion varies depending upon the therapeutic effect to be
obtained, the severity of the condition being treated and the
like factors. The presently useful compositions are designed
to allow the prescribing physician substantial flexibility in
treating various ocular conditions to achieve the desired
therapeutic effect or effects with reducedrisk of side effects
and/oreye irritation. Such administration may occur on anas
needed basis, for example, in treating or managing dry eye
syndrome, on a one time basis or on a repeated or periodic
basis once, twice, thrice or more times daily depending on the
needs of the human or animalbeing treated and other factors
involved in the application at hand.

HC N
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copy (LC-MS/MS), whichtest has a cyclosporin component
detectionlimit of0.1 ng/ml. Cyclosporin component concen-
trations belowor less than 0.1 ng/ml are therefore considered
substantially undetectable.

The LC-MS/MStest is advantageouslyrunas follows.
One ml of blood is acidified with 0.2 ml of 0.1 N HCl

solution, then extracted with 5 ml of methyl t-butyl ether.
After separation fromthe acidified aqueous layer, the organic
phase is neutralized with 2 ml of 0.1 N NaOH,evaporated,
reconstituted in a water/acetonitrile-based mobil phase, and
injected onto a 2.1x50 mm,3 lum pore size C-8 reverse phase
high pressure liquid chromatography (HPLC) column(Key-
stone Scientific, Bellefonte, Pa.). Compounds are gradient-
eluted at 0.2 mL/min and detected using an API III triple
quadrupole mass spectrometer with a turbo-ionspray source
(PE-Sciex, Concord, Ontario, Canada). Molecular reaction
monitoring enhances the sensitivity and selectivity ofthis
assay. Protonated molecules for the analyte and aninternal
standard are collisionally dissociated and product ions at m/z
425 are monitored for the analyte and the internal standard.
Under these conditions, cyclosporin A and the internal stan-
dard cyclosporin G elute with retention times of about 3.8
minutes. The lower limit of quantitation is 0.1 ng/mL, at
whichconcentrationthe coefficient ofvariation and deviation
from nominal concentration is <15%,

As noted previously, any suitable cyclosporin component
effective in the present methods may be employed. Very use-
ful cyclosporin components include, without limitation,
cyclosporin A, derivatives of cyclosporin A and the like and
mixtures thereof.

The chemicalstructure for cyclosporin A is represented by
Formula 1

Formula 1
H3C

 HOy,,oO

1
CH;

cu,

CH;
N—CH;

HC ~ oO CH;
H :
N N

i CH
CH; O CH;

H3C ‘CH;

Oneofthe important advantages ofthe present inventionis
the reduced concentration of the cyclosporin component in
the blood of the humanor animalas a result ofadministering
the present composition as described herein. Onevery useful
embodiment of the present administering step provides no
substantial detectable concentration of cyclosporin compo-
nent in the blood of the human or animal. Cyclosporin com-
ponent concentrationin blood preferably is determined using
a liquid chromatography-mass spectroscopy-mass spectros-

60

65

As used hereinthe term “derivatives” ofa cyclosporinrefer
to compounds having structures sufficiently similar to the
cyclosporin so as to function ina mannersubstantially similar
to or substantially identical to the cyclosporin, for example,
cyclosporin A, in the present methods. Included, without
limitation, within the useful cyclosporin A derivatives are
those selected from ((R)-methylthio-Sar)*-(4'-hydroxy-Me-
Leu) cyclosporin A, ((R)-(Cyclo)alkylthio-Sar)°-(4'-hy-
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droxy-MeLeu)*-cyclosporin A, and ((R)-(Cyclo)alkylthio- wherein Me is methyl, Alk is 2-6C alkylene or 3-6C
Sar)°-cyclosporin A derivatives described below. cycloalkylene: R is OH, COOH, alkoxycarbonyl, —NR,|R,

These cyclosporin derivatives are represented by the fol- or N(R,)C(CH,)CNR,R,; wherein R,, R, is H, alkyl, 3-6C
lowing general formulas (II), (III), and (IV) respectively: cycloalkyl, phenyl (optionally substituted by halo, alkoxy,

Formula II

(IL)
Me

R

aMe OH Me ~~

ae Nc ‘i \,
o=Ns NH— x

oO oO

Me N=Me 7 N—MeMe 8 7 6 5 4NH NH N NH

LTE THe oTMe O Me oO Me 0
Me Me

Me Me
Me OH Me

Formula III

(IIL)
Me

Me R
/

Me Me OH Me ss

Me N=Me oO

 
Me

Formula TV

(I)
Me

Me

Me OH M veec Nie

sie Wc Me Me |\ |Oo=N NH N10 2 $

9 oO oO oO

Me N=Me oO N—Me
2 8 7 5 4abe ; ) NH
0 Me O Me oO Me oO

Me Me

Me Me
Me OH Me
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alkoxycarbonyl, amino, alkylaminoor dialkylamino), benzyl
or saturated or unsaturated heterocyclyl having 5 or 6 mem-
bers and 1-3 heteroatoms; or NR,R, is a 5 or 6 membered
heterocycle which may containa further N, OorS heteroatom
and may be alkylated; R, is H or alkyl and n is 2-4; and the
alkyl moieties contain 1-4C.

In one embodiment, the cyclosporin componentis effective
as an immunosuppressant. Without wishing to be limited to
any particular theory ofoperation,it is believed that, in certain
embodiments of the present invention, the cyclosporin com-
ponent acts to enhance or restore lacrimal gland tearing in
providing the desired therapeutic effect.

Oneimportant feature ofthe present invention is that the
presently useful compositions contain less than 0.1% by
weight ofthe cyclosporin component. The advantagesofsuch
low-concentrations of cyclosporin components have been
discussed in some detail elsewhere herein. Lowconcentra-

tions ofcyclosporin component, together with concentrations
of the hydrophobic componentsuchthat the weight ratio of
cyclosporin componentto hydrophobic componentis greater 2
than 0.08, provides one or more substantial advantages in the
present methods.

Any suitable hydrophobic component may be employed in
the present invention. Such hydrophobic component may be
considered as comprising a discontinuous phase in the pres-
ently useful cyclosporin component-containing emulsions,
with the water or aqueous phase being considered the con-
tinuousphase in such emulsion. The hydrophobic component
is preferably selected so as to solubilize the cyclosporin com-
ponent, which is often substantially insoluble in the aqueous
phase. Thus, with a suitable hydrophobic component
included in the presently useful emulsions, the cyclosporin
componentis preferably solubilized in the emulsions.

In one very useful embodiment, the hydrophobic compo-
nent comprises an oily material, in particular, a material 3
which is substantially not miscible in water. Examples of
useful oily materials include, without limitation, vegetable
oils, animal oils, mineraloils, synthetic oils, and the like and
mixtures thereof. Thus, the present hydrophilic components
may comprise naturally occurring oils, including, without
limitation refined naturally occurring oils, or naturally occur-
ring oils which have been processed to alter their chemical
structures to some extent or oils which are substantially
entirely synthetic. One very useful hydrophobic component
includes higher fatty acid glycerides.

Examples of useful hydrophobic components include,
without limitation,olive oil, arachisoil, castor oil, mineraloil,

silicone fluid and the like and mixtures thereof. Higher fatty
acid glycerides such as olive oil, peanut oil, castor oil and the
like and mixtures thereofare particularly useful in the present
invention. Excellent results are obtained using a hydrophobic
component comprising castor oil. Without wishing to limit
the invention to any particular theory of operation, it is
believed that castoroil includes a relatively high concentra-
tion ofricinoleic acid whichitself may be useful in benefiting
ocular tissue and/or in providing one or more therapeutic
effects when administered to an eye.

The hydrophobic componentis preferably present in the
presently useful cyclosporin component-containing emul-
sion compositions in an amountgreater than about 0.625% by
weight. For example, the hydrophobic component may be
present in an amount up to about 0.75%by weight or about
1.0% by weight or about 1.5% by weight or more of the
presently useful emulsion compositions.

The presently useful compositions may include one or
more other components in amountseffective to facilitate the
usefulness and effectiveness of the present methods and/or
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the presently useful compositions. Examples of such other
components include, without limitation, emulsifier compo-
nents, surfactant components, tonicity components, poly
electrolyte components, emulsionstability components, vis-
cosity inducing components, demulcent components, acid
and/or bases to adjust the pH of the composition, buffer
components, preservative components andthelike.

In one very useful embodiment, the presently useful com-
positions are substantially free of preservatives. Thus, the
presently useful compositions may be sterilized and main-
tained in a sterile condition prior to use, for example, pro-
vided in a sealed package or otherwise maintained in a sub-
stantially sterile condition.

Any suitable emulsifier component may be employed in
the presently useful compositions, provided, that such emul-
sifier component is effective in forming maintaining the
emulsion and/or in the hydrophobic component in emulsion,
while having nosignificant or undue detrimental effect or
effects on the compositions during storageor use.

In addition, the presently useful compositions, as well as
each of the components of the present compositions in the
concentration present in the composition advantageously are
ophthalmically acceptable.

Useful emulsifier components may be selected from such
component whichare conventionally used and well knownin
the art. Examples of such emulsifier components include,
without limitation, surface active components or surfactant
components which may be anionic, cationic, nonionic or
amphorteric in nature. In general, the emulsifier component
includes a hydrophobic constituent and a hydrophilic con-
stituent. Advantageously, the emulsifier component is water
soluble in the presently useful compositions. Preferably, the
emulsifier componentis nonionic. Specific examples of suit-
able emulsifier components include, without limitation,
polysorbate 80, polyoxyalkylene alkylene ethers, polyalky-
lene oxide ethers of alkyl alcohols, polyalkylene oxide ethers
of alkylphenols, other emulsifiers/surfactants, preferably
nonionic emulsifiers/surfactants, useful in ophthalmic com-
positions, and the like and mixturesthereof.

The emulsifier componentis present in an amounteffective
in forming the present emulsion and/or in maintaining the
hydrophobic component in emulsion with the water or aque-
ous component. In one preferred embodiment, the emulsifier
component is present in an amount in a range of about 0.1%
to about 5%, more preferably about 0.2% to about 2% andstill
more preferably about 0.5% to about 1.5% by weight of the
presently useful compositions.

Polyelectrolyte or emulsion stabilizing components may
be included in the presently useful compositions. Such com-
ponents are believed to be effective in maintaining the elec-
trolyte balance in the presently useful emulsions, thereby
stabilizing the emulsions and preventing the emulsions from
breaking downpriorto use. In one embodiment, the presently
useful compositions include a polyanionic componenteffec-
tive as an emulsionstabilizing component. Examplesofsuit-
able polyanionic components useful in the presently useful
compositions include, without limitation, anionic cellulose
derivatives, anionic acrylic acid-containing polymers,
anionic methacrylic acid-containing polymers, anionic
amino acid-containing polymers and the like and mixtures
thereof.

A particularly useful class of polyanionic components
include one or more polymeric materials having multiple
anionic charges. Examples include, but are not limited to:

metal carboxy methylcelluloses
metal carboxy methylhydroxyethylcelluloses
metal carboxy methylstarchs
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metal carboxy methylhydroxyethylstarchs
hydrolyzed polyacrylamides and polyacrylonitriles
heparin
gucoaminoglycans
hyaluronic acid
chondroitin sulfate
dermatansulfate

peptides and polypeptides
alginic acid
metal alginates
homopolymers and copolymers of one or more of:
acrylic and methacrylic acids
metal acrylates and methacrylates
vinylsulfonic acid
metal vinylsulfonate
aminoacids, such as aspartic acid, glutamic acid and the

like
metal salts of amino acids

p-styrenesulfonic acid
metal p-styrenesulfonate
2-methacryloyloxyethylsulfonic acids
metal 2-methacryloyloxethylsulfonates
3-methacryloyloxy-2-hydroxypropylsulonic acids
metal 3-methacryloyloxy-2-hydroxypropylsulfonates
2-acrylamido-2-methylpropanesulfonic acids
metal 2-acrylamido-2-methylpropanesulfonates
allylsulfonic acid
metal allylsulfonate and the like.
One particularly useful emulsion stabilizing component

includes crosslinked polyacrylates, such as carbomers and
Pemulen® materials. Pemulen®is a registered trademark of
B.F. Goodrich for polymeric emulsifiers and are commer-
cially available from B.F. Goodrich Company, Specialty
Polymers & Chemicals Division, Cleveland, Ohio.
Pemulen® materials include acrylate/C10-30 alkyl acrylate 3
cross-polymers, or high molecular weight co-polymers of
acrylic acid and a long chain alkyl methacrylate cross-linked
with allyl ethers of pentaerythritol.

The presently useful polyanionic components may also be
used to provide a suitable viscosity to the presently useful
compositions. Thus, the polyanionic components may be use-
ful in stabilizing the presently useful emulsions and in pro-
viding a suitable degree of viscosity to the presently useful
compositions.

The polyelectrolyte or emulsion stabilizing component
advantageously is present in an amounteffective to at least
assist in stabilizing the cyclosporin component-containing
emulsion. For example, the polyelectrolyte/emulsion stabi-
lizing component may be present in an amountin a range of
about 0.01%by weight orless to about 1% by weight or more,
preferably about 0.02% by weight to about 0.5% by weight,
of the composition.

Any suitable tonicity component may be employed in
accordancewiththe present invention, Preferably, such tonic-
ity component is non-ionic, for example, in order to avoid
interfering with the other components inthe presently useful
emulsions and to facilitate maintaining the stability of the
emulsionprior to use. Useful tonicity agents include, without
limitation, glycerine, mannitol, sorbitol and the like and mix-
tures thereof. The presently useful emulsions are preferably
within the range of plus or minus about 20% or about 10%
frombeing isotonic.

Ophthalmic demulcent components may be included in
effective amounts in the presently useful compositions. For
example, ophthalmic demulcent components such as car-
boxymethylcellulose, other cellulose polymers, dextran 70,
gelatin, glycerine, polyethylene glycols (e.g., PEG 300 and

Ww

10

2

3

40

45

50

60

65

12

PEG 400), polysorbate 80, propylene glycol, polyvinyl alco-
hol, povidone and the like and mixtures thereof, may be used
in the present ophthalmic compositions, for example, com-
positions useful for treating dry eye.

The demulcent components are preferably present in the
compositions, for example, in the form of eye drops, in an
amount effective in enhancing the lubricity ofthe presently
useful compositions. The amount ofdemulcent componentin
the present compositions may be in a range ofat least about
0.01% orabout 0.02% to about 0.5% or about 1.0% by weight
of the composition.

Manyofthe presently useful polyelectrolyte/emulsion sta-
bilizing components mayalso be effective as demulcent com-
ponents, and vice versa. The emulsifier/surfactant compo-
nents may also be effective as demulcent components and
vice versa.

The pHofthe emulsions can be adjusted in a conventional
manner using sodium hydroxide and/or hydrochloric acid to
a physiological pHlevel. The pHofthe presently useful
emulsionspreferably is in the range ofabout 6 to about 10,
more preferably about 7.0 to about 8.0 andstill more prefer-
ably about 7.2 to about 7.6.

Although buffer components are not required inthe pres-
ently useful compositions, suitable buffer components, for
example, and without limitation, phosphates, citrates,
acetates, borates and the like and mixtures thereof, may be
employed to maintain a suitable pHin the presently useful
compositions.

The presently useful compositions may include an effec-
tive amount of a preservative component. Any suitable pre-
servative or combinationofpreservatives may be employed.
Examples of suitable preservatives include, without limita-
tion, benzalkoniumchloride, methyl and ethyl parabens, hex-
etidine, phenyl mercuric salts and the like and mixtures
thereof. The amounts ofpreservative components included in
the present compositionsare suchto be effective in preserving
the compositions and can vary based onthe specific preser-
vative component employed, the specific composition
involved, the specific application involved, and the like fac-
tors. Preservative concentrations often are in the range of
about 0.00001% to about 0.05%or about 0.1% (w/v) of the
composition, although other concentrations ofcertain preser-
vatives may be employed.

Very useful examples ofpreservative components in the
present invention include, but are not limited to, chlorite
components. Specific examples of chlorite components use-
ful as preservatives in accordance withthe present invention
include stabilized chlorine dioxide (SCD), metal chlorites
suchas alkali metal and alkaline earth metal chlorites, and the

like and mixtures thereof. Technical grade (or USP grade)
sodium chlorite is a very useful preservative component. The
exact chemical composition of many chlorite components,
for example, SCD,is not completely understood. The manu-
facture or production of certain chlorite components is
described in McNicholas U.S. Pat. No. 3.278.447, whichis
incorporated in its entirety by reference herein. Specific
examples ofuseful SCD products include that sold under the
trademark Dura Klor by Rio Linda Chemical Company,Inc.,
and that sold under the trademark Anthium Dioxide® by
International Dioxide, Inc. An especially useful SCD is a
product sold under the trademark Bio-Cide®by Bio-Cide
International, Inc., as well as a productidentified by Allergan,
Inc. by the trademark Purite®.

Other useful preservatives include antimicrobial peptides.
Among the antimicrobial peptides which may be employed
include, without limitation, defensins, peptides related to
defensins, cecropins, peptides related to cecropins, magain-
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ins and peptides related to magainins and other amino acid
polymers with antibacterial, antifungal and/or antiviral
activities. Mixtures of antimicrobial peptides or mixtures of
antimicrobial peptides with other preservatives are also
included within the scope of the presentinvention.

The compositions of the present invention may include
viscosity modifying agents or components, such as cellulose
polymers, including hydroxypropyl methyl cellulose
(HPMC), hydroxyethyl cellulose (HEC), ethyl hydroxyethyl
cellulose, hydroxypropyl cellulose, methy] cellulose and car-
boxymethyl cellulose; carbomers (e.g. carbopol, and the
like); polyvinyl alcohol; polyvinyl pyrrolidone; alginates:
carrageenans; and guar, karaya, agarose, locust bean, traga-
canth and xanthan gums. Such viscosity modifying compo-
nents are employed,ifat all, in an amounteffective to provide
a desired viscosity to the present compositions. The concen-
tration ofsuch viscosity modifiers will typically vary between
about 0.01 to about 5% w/v of the total composition, although
other concentrations ofcertain viscosity modifying compo-
nents may be employed.

Thepresently useful compositions may be produced using
conventional and well known methods useful in producing
ophthalmic products including oil-in-water emulsions.

In one example, the oily phase of the emulsion can be
combined with the cyclosporin component to solubilize the
cyclosporin componentin the oily material phase. The oily
phaseand the water may be separately heated to an appropri-
ate temperature. This temperature may be the same in both
cases, generally a few degrees to about 10° C. above the
melting temperature of the ngredient(s) having the highest
melting point in the case ofa solid or semi-solid oily phase for
emulsifier components in the oily phase. Where the oily phase
is a liquid at room temperature, a suitable temperature for
preparation of a composition may be determined by routine
experimentation in which the melting point of the ingredients 3
aside from the oily phase is determined. In cases where all
components ofeither the oily phase or the water phase are
soluble at room temperature, no heating may be necessary.
Non-emulsifying agents which are water soluble are dis-
solved inthe waterand oil soluble components including the
surfactant components are dissolved in the oily phase.

To create an oil-in-water emulsion, the final oil phase is
gently mixed into either an intermediate, preferably de-ion-
ized water, phase or into the final water phase to create a
suitable dispersion and the productis allowed to cool with or
without stirring. In the case wherethefinal o1! phase isfirst
gently mixed into an intermediate water phase, the resulting
emulsion concentrate is thereafter mixed in the appropriate
ratio withthe final aqueousphase. In such cases, the emulsion
concentrate and the final aqueous phase may not be at the
same temperature or heated above room temperature, as the
emulsion may be already formedat this point.

The oil-in-water emulsions of the present invention can be
sterilized after preparation using heat, for example, autoclave
steam sterilization or can be sterile filtered using, for s:
example, a 0.22 micronsterile filter. Sterilization employing
a sterilizationfilter can be used when the emulsiondroplet(or
globule or particle) size and characteristics allows this. The
droplet size distribution of the emulsion need notbe entirely
below theparticle size cutoffofthe 0.22 micronsterile filtra-
tion membraneto besterile-filtratable. In cases wherein the

droplet size distribution of the emulsion is abovetheparticle
size cutoffof the 0.22 micron sterile filtration membrane, the

emulsion needs to be able to deform or change while passing
throughthe filtration membrane and thenreform afterpassing
through. This property 1s easily determined by routinetesting
ofemulsiondropletsize distributions and percentoftotal oil
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in the compositions before and afterfiltration. Alternatively, a
loss ofa small amountof larger droplet sized material may be
acceptable.

The present oil-in-water emulsions preferably are thermo-
dynamicaly stable, much like microemulsions, and yet may
not be isotropic transparent compositions as are microemul-
sions. The emulsions of the present invention advantageously
have a shelflife exceeding one year at room temperature.

The following non-limiting examples illustrate certain
aspects of the present invention.

EXAMPLE1

Two compositions are selected for testing. These compo-
sitions are produced in accordance with well known tech-
niques and have the following make-ups:

Composition I Composition ITwt % wt %

Cyclosporin 0.1 0.05
Castor Oil 1.25 1.25
Polysorbate 80 1.00 1.00
Premulen ® 0.05 0.05
Glycerine 2.20 2.20
Sodiumhydroxide qs qs
Purified Water qs qs
pH 7.2-7.6 7.2-7.6
Weight Ratio of Cyclosporin 0,08 0.04A to Castor Oil

These compositions are employed in a Phase 3, double-
masked, randomized, parallel group study for the treatment of
dry eye disease.

The results of this study indicate that Composition II, in
accordance with the present invention, which has a reduced
concentration ofcyclosporin A and a cyclosporin A to castor
oil ratio ofless than 0,08, provides overall efficacy in treating
dry eye disease substantially equal to that of CompositionI.
This is surprising for a numberofreasons. For example, the
reduced concentration of cyclosporin A in Composition I]
would have been expected to result in reduced overall efficacy
in treating dry eye disease. Also, the large amountofcastoroil
relative to the amount of cyclosporin A in Composition II
might have been expected to cause increased eye irritation
relative to Composition I. However, both Composition I and
Composition II are found to be substantially non-irritating inuse.

Using relatively increased amounts of castor oil, with
reduced amounts of cyclosporin component, as in Composi-
tion II, is believed to take advantage of the benefits, for
example the ocular lubrication benefits, of castor oil, as well
as the presence of ricinoleic acid in the castoroil, to at least
assist in treating dry eye syndrome in combination with
cyclosporin A.

In addition,it is found that the high concentrationofcastor
oil relative to cyclosporin component, as in CompositionI,
provides the advantage of more quickly or rapidly (for
example, relative to a composition which includes only 50%
as muchcastor oil) breaking downor resolving the emulsion
in the eye, for example, as measured bysplit-lamp techniques
to monitor the composition in the eye for phase separation.
Such rapid break down of the emulsion in the eye reduces
vision distortion as the result ofthe presence ofthe emulsion
in the eye, as well as facilitating the therapeutic effectiveness
of the composition intreating dry eye disease.
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Using reduced amounts of cyclosporin A, as in Composi-
tion Il, to achieve therapeutic effectiveness mitigates even
further against undesirable side effects and potential drug
interactions. Prescribing physicians can provide (prescribe)
CompositionII to morepatients and/orwith fewerrestrictions
and/or with reduced risk of the occurrence ofadverse events,

e.g., side effects, drug interactions and the like, relative to
providing CompositionI.

While this invention has been described with respect to
various specific examples and embodiments,it is to be under-
stood that the inventionis notlimited thereto andthatit can be

variously practiced within the scope ofthe following claims.
Whatis claimedis:

1. A topical ophthalmic emulsion for treating an eye ofa
human comprising cyclosporin A in an amount of about
0.05% by weight, polysorbate 80, acrylate/C 10-30 alkyl acry-
late cross-polymer, water, and castoroil inan amount ofabout
1.25%by weight:

wherein cyclosporin A is the only peptide present in the
topical ophthalmic emulsion.

2. The topical ophthalmic emulsion ofclaim 1, wherein the
topical ophthalmic emulsion further comprises a tonicity
agent or a demulcent component.

3. The topical ophthalmic emulsion ofclaim 2, wherein the
tonicity agent or the demulcent componentis glycerine.

4. The topical ophthalmic emulsion ofclaim 1, wherein the
topical ophthalmic emulsion further comprises a buffer.

5. The topical ophthalmic emulsionofclaim 4, wherein the
buffer is sodium hydroxide.

6. The topical ophthalmic emulsion ofclaim 1, wherein the
topical ophthalmic emulsion further comprises glycerine and
a buffer.

7. The topical ophthalmic emulsion ofclaim 1, wherein the
topical ophthalmic emulsion comprises polysorbate 80 in an
amount of about 1.0% by weight.

8. The topical ophthalmic emulsion ofclaim 1, wherein the
topical ophthalmic emulsion comprises acrylate/C10-30
alkyl acrylate cross-polymerin an amountofabout 0.05% by
weight.

9. The topical ophthalmic emulsion ofclaim 1, wherein the
topical ophthalmic emulsion further comprises glycerine in
an amountof about 2.2% by weight, water, and a buffer.

10. The topical ophthalmic emulsion of claim 9, wherein
the buffer is sodium hydroxide.

11. The topical ophthalmic emulsionof claim 1, wherein,
when the topical ophthalmic emulsion is administered to an
eye of a human, the blood ofthe humanhas substantially no
detectable concentration of cyclosporin A.

12. The topical ophthalmic emulsion of claim 6, wherein
the topical ophthalmic emulsion has a pH in the range of
about 7.2 to about 7.6.

13. A topical ophthalmic emulsion fortreating an eye of a
human, wherein the topical ophthalmic emulsion comprises:

cyclosporin A in an amount of about 0.05% by weight;
castoroil in an amount ofabout 1.25%by weight;
polysorbate 80 in an amount of about 1.0% by weight:
acrylate/C10-30 alkyl acrylate cross-polymerin an amount

of about 0.05% by weight;
a tonicity component or a demulcent component in an

amountof about 2.2% by weight;
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a buffer; and
water;

wherein the topical ophthalmic emulsion has a pHin the
range ofabout 7.2 to about 7.6 and wherein cyclosporin
Ais the only peptide present in the topical ophthalmic
emulsion.

14. Thetopical ophthalmic emulsion of claim 13, wherein
the buffer is sodiumhydroxide.

15. The topical ophthalmic emulsion ofclaim 13, wherein
the tonicity component or the demulcent componentis glyc-
erine.

16. The topical ophthalmic emulsionofclaim 13, wherein,
when the topical ophthalmic emulsion is administered to an
eye of a human,the blood of the humanhassubstantially no
detectable concentration of the cyclosporin A.

17. The topical ophthalmic emulsion of claim 13, wherein
the topical ophthalmic emulsion is effective in treating kera-
toconjunctivitis sicca.

18. A topical ophthalmic emulsionfor treating an eye ofa
human, the topical ophthalmic emulsion comprising:

cyclosporin A in an amountof about 0.05% by weight:
castor oil in an amount ofabout 1.25% by weight;
polysorbate 80 in an amount ofabout 1.0% by weight;
acrylate/C10-30 alkyl acrylate cross-polymerin an amount

of about 0.05% by weight:
glycerine in an amountof about 2.2% by weight:
sodium hydroxide; and
water;

wherein cyclosporin A is the only peptide present in the
topical ophthalmic emulsion.

19. The topical ophthalmic emulsion of claim 18, wherein
the topical ophthalmic emulsion has a pH in the range of
about 7.2 to about 7.6.

20. The topical ophthalmic emulsion of claim 1, wherein
the topical ophthalmic emulsionis therapeutically effective in
treating dry eye.

21. The topical ophthalmic emulsion of claim 1, wherein
the topical ophthalmic emulsionis therapeutically effective in
treating keratoconjunctivitis sicca.

22. The topical ophthalmic emulsion of claim 1, wherein
the topical ophthalmic emulsionis therapeutically effective in
increasing tear production.

23. The topical ophthalmic emulsionof claim 13, wherein
the topical ophthalmic emulsionis therapeutically effective in
treating dry eye.

24. The topical ophthalmic emulsion of claim 13, wherein
the topical ophthalmic emulsionis therapeutically effective in
increasing tear production.

25. The topical ophthalmic emulsion of claim 18, wherein
the topical ophthalmic emulsionis therapeutically effective in
treating dry eye.

26. The topical ophthalmic emulsionofclaim 18, wherein
the topical ophthalmic emulsionis therapeutically effective in
treating keratoconjunctivitis sicca.

27. The topical ophthalmic emulsionofclaim 18, wherein
the topical ophthalmic emulsionis therapeutically effective in
increasing tear production.

* * * * *
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UNITED STATES PATENT AND TRADEMARKOFFICE

CERTIFICATE OF CORRECTION

PATENT NO. : 8,629,111 B2 Page | of2
APPLICATION NO, : 13/967163

DATED : January 14, 2014

INVENTOR(S) : Andrew Acheampongetal.

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shownbelow:

Onthe Title page, item (45), under “Date of Patent”, in column2,line 1,

delete “January 14, 2014” and insert -- *January 14, 2014 --, therefor.

Onthe Title page, under “(*) Notice:”, in column1, line 4, above “(Item 21)”

insert -- This patent is subject to a terminal disclaimer.--.

On Title page 2, in column 2, under “OTHER PUBLICATIONS”,line 25, delete “Pregnanolone” and

insert -- Pregnenolone--, therefor.

On Title page 3, in column 1, under “OTHER PUBLICATIONS”,line 7, delete “Muscosal” and

insert -- Mucosal --, therefor.

OnTitle page 3, in column 1, under “OTHER PUBLICATIONS”,line 22, delete “Pediatr” and

insert -- Pediatric --, therefor.

On Title page 3, in column 1, under “OTHER PUBLICATIONS”,line 43, delete “Polyocyethylene”

and insert -- Polyoxyethylene--, therefor.

In the Specification

In column 1, line 34, delete “cyclosporin a”andinsert -- cyclosporin A --, therefor.

In column |, line 35, delete “cyclosporin a” and insert -- cyclosporin A --, therefor.

In column 2, line 62, delete “kerapoconjunctivitis,” and insert -- keratoconjunctivitis, --, therefor.

In column 2, line 67, delete “cyclosporin” andinsert -- cyclosporins--, therefor.

In column 3, line 1, delete “is as” and insert -- are as --, therefor.

In column3, line 10, delete “keratisis” and insert -- keratitis --, therefor.

In column 3, line 23, delete “clyclosporin” and insert -- cyclosporin --, therefor.

In column 5, line 17, delete “kerapoconjunctivitis,” and insert -- keratoconjunctivitis, --, therefor.

Signed and Sealed this

Eighth Day of July, 2014

Viebstle Fo Lea
Michelle K. Lee

Deputy Director ofthe United States Patent and Trademark Office
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CERTIFICATE OF CORRECTION(continued) Page 2 of 2
U.S. Pat. No. 8,629,111 B2

In column 6, line 10, delete ““mobil” and insert -- mobile --, therefor.

In column 10, line 29, delete “amphorteric” and insert -- amphoteric--, therefor.

In column 11, line 4, delete “gucoaminoglycans”andinsert -- glycosaminoglycans--, therefor.

In column 11, line 22, delete “methacryloyloxethylsulfonates” and

insert -- methacryloyloxyethylsulfonates --, therefor.

In column11, line 23, delete “hydroxypropylsulonic” and insert -- hydroxypropylsulfonic --, therefor.

In column 14,lines 4-5, delete “thermodynamicaly”andinsert -- thermodynamically --, therefor.

In column 14,line 22, delete “Cyclosporin” and insert -- Cyclosporin A --, therefor.

In column 14, line 25, delete “Premulen ®” and insert -- Pemulen® --, therefor.
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METHODS OF PROVIDING THERAPEUTIC
EFFECTS USING CYCLOSPORIN

COMPONENTS

RELATED APPLICATION

This application is a continuation of copending U.S.appli-
cation Ser. No. 13/961,818 filed Aug. 7, 2013, which is a
continuation of copending U.S. application Ser. No. 11/897,
177, filed Aug. 28, 2007, which is a continuation of U.S.
application Ser. No. 10/927,857, filed Aug. 27, 2004, now
abandoned, which claimed the benefit of U.S. Provisional

Application No. 60/503,137 filed Sep. 15, 2003, which are
incorporated in their entirety herein by reference.

BACKGROUNDOFTHE INVENTION

The present invention relates to methods of providing
desired therapeutic effects to humans or animals using com-
positions including cyclosporin components. More particu- 2
larly, the invention relates to methods including administer-
ing to an eye ofa humanor animala therapeutically effective
amount of a cyclosporin component to provide a desired
therapeutic effect, preferably a desired ophthalmic or ocular
therapeutic effect.

The use ofcyclosporin-A and cyclosporin A derivatives to
treat ophthalmic conditions has been the subject of various
patents, for example Dinget al U.S. Pat. No. 5,474,979; Garst
USS.Pat. No. 6,254,860; and Garst U.S. Pat. No. 6,350,442,
this disclosure ofeach ofwhichis incorporated in its entirely
herein by reference. In addition, cyclosporin A compositions
used in treating ophthalmic conditions is the subject of a
number of publications. Such publications include, for
example, “Blood concentrations of cyclosporin a during
long-term treatment with cyclosporin a ophthalmic emul-
sions in patients with moderate to severe dry eve disease,”
Small etal, /Ocul Pharmacol Ther, 2002 October, 18(5):411-
8; “Distribution ofcyclosporin A in ocular tissues after topi-
cal administration to albino rabbits and beagle dogs,”
Acheampongetal, Curr Eve Res, 1999 February, 18(2):91-
103b; “Cyclosporine distribution into the conjunctiva, cor-
nea, lacrimal gland, and systemic blood following topical
dosing of cyclosporine to rabbit, dog, and human eves,”
Acheamponget al, ddv Exp Med Biol, 1998, 438:1001-4;
“Preclinical safety studies ofcyclosporine ophthalmic emul-
sion,” Angelov et al, Adv Exp Med Biol, 1998, 438:991-5;
“Cyclosporin & Emulsion & Eye.’ Stevensonet al, Ophthal-
mology, 2000 May, 107(5):967-74; and “Tivo multicenter,
randomized studies ofthe efficacy and safetyofcyclosporine
ophthalmic emulsion in moderate to severe dryeve disease.
CsA Phase 3 Study Group,” Sall et al, Ophthalmology, 2000
April, 107(4):631-9. Each of these publications is incorpo-
rated in its entirety herein by reference. In addition,
cyclosporin A-containing oil-in-water emulsions have been
clinically tested, under conditions ofconfidentiality, since the 5:
mid 1990's in order to obtain U.S. Food and Drug Adminis-
tration (FDA) regulatory approval.

Examples of useful cyclosporin A-containing emulsions
are set out in Ding et al U.S. Pat. No. 5,474,979. Example | of
this patent shows a series of emulsions in which the ratio of
cyclosporin A to castor oil in each of these compositions was
0.08 or greater, except for Composition B, which included
0.2% by weight cyclosporin A and 5% by weight castoroil.
The Dinget al patent placed no significance in Composition
B relative to Compositions A, C and D of Example 1.

Over time,it has becomeapparentthat cyclosporin A emul-
sions for ophthalmic use preferably have less than 0.2%by
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weight of cyclosporin A. With cyclosporin A concentrations
less than 0.2%, the amountofcastor oil employed has been
reduced since one of the functions of the castor oil is to

solubilize the cyclosporin A. Thus, if reduced amounts of
cyclosporin are employed, reduced amountsofcastoroil are
needed to provide effective solubilization of cyclosporin A.

There continues to be a need for providing enhanced meth-
ods of treating ophthalmic or ocular conditions with
cyclosporin-containing emulsions.

SUMMARYOFTHE INVENTION

New methods of treating a human or animal using
cyclosporin component-containing emulsions have beendis-
covered, Such methods provide substantial overall efficacy in
providing desired therapeutic effects. In addition, other
important benefits are obtained employing the present meth-
ods. For example, patient safety is enhanced. In particular, the
present methods provide for reduced risks ofside effects
and/or drug interactions. Prescribing physicians advanta-
geously have increased flexibility in prescribing such meth-
ods and the compositions useful in such methods, for
example, because of the reduced risks ofharmfulside effects
and/or drug interactions. The present methods canbe easily
practiced.

In short, the present methods provide substantial and
acceptable overall efficacy, together with other advantages,
such as increased safety and/or flexibility.

In one aspectofthe present invention, the present methods
comprise administering to an eye of a human or animal a
composition in the form of an emulsion comprising water, a
hydrophobic component and a cyclosporin componentin a
therapeutically effective amountofless than 0.1% by weight
of the composition. The weightratio ofthe cyclosporin com-
ponent to the hydrophobic componentis less than 0.08.

It has been found that the relatively increased amounts of
hydrophobic componenttogether withrelatively reduced, yet
therapeutically effective, amounts ofcyclosporin component
provide substantial and advantageousbenefits. For example,
the overall efficacy of the present compositions, for example
in treating dry eye disease, is substantially equal to an iden-
tical composition in which the cyclosporin component is
present in an amount of0.1% by weight. Further, a relatively
high concentration of hydrophobic componentis believed to
provide for a more quick or rapid breaking downor resolving
of the emulsion in the eye, which reduces vision distortion
which may be caused by the presence of the emulsion in the
eye and/orfacilitates the therapeutic effectiveness of the com-
position. Additionally, and importantly, using reduced
amounts of the active cyclosporin component mitigates
against undesirable side effects and/or potential drug interac-
lions.

In short, the present invention provides at least one advan-
tageous benefit, and preferably a plurality of advantageous
benefits.

The present methods are useful in treating any suitable
condition which is therapeutically sensitive to or treatable
with cyclosporin components. Such conditions preferably are
ophthalmic or ocular conditions, that is relating to or having
to do with one or more parts of an eye ofa humanor animal.
Included among such conditions are, without limitation, dry
eye syndrome, phacoanaphylactic endophthalmitis, uveitis,
vernal conjunctivitis, atopic kerapoconjunctivitis, corneal
graft rejection and the like conditions. The present invention
is particularly effective in treating dry eye syndrome.

Employing reduced concentrations ofcyclosporin compo-
nent, as in the present invention, is advantageously effective
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to provide the blood ofthe humanor animal undertreatment
with reduced concentrations ofcyclosporin component, pref-
erably with substantially no detectable concentration of the
cyclosporin component. The cyclosporin component concen-
tration of blood can be advantageously measured using a
validated liquid chromatography/mass spectrometry-mass
spectrometry (VLC/MS-MS) analytical method, such as
described elsewhere herein.

In one embodiment, in the present methods the blood ofthe
humanor animal has concentrations of clyclosporin compo-
nent of0.1 ng/ml orless.

Any suitable cyclosporin component effective in the

present methods may be used.

Cyclosporins are a group of nonpolar cyclic oligopeptides
with known immunosuppressant activity. Cyclosporin A,
along with several other minor metabolites, cyclosporin B
through I, have been identified. In addition, a number of
synthetic analogs have been prepared.

In general, commercially available cyclosporins may con-
tain a mixture ofseveral individual cyclosporins which all
share a cyclic peptide structure consisting of eleven amino
acid residues with a total molecular weight ofabout 1,200, but
with different substituents or configurations of some ofthe
aminoacids.

The term “cyclosporin component” as used herein is
intended toinclude any individual member of the cyclosporin
group and derivatives thereof, as well as mixtures of two or
more individual cyclosporins and derivatives thereof.

Particularly preferred cyclosporin components include,
without limitation, cyclosporin A, derivatives ofcyclosporin
A and the like and mixtures thereof. Cyclosporin A is an
especially useful cyclosporin component.

Any suitable hydrophobic component may be employed in
the present invention, Advantageously, the cyclosporin com-
ponent is solubilized in the hydrophobic component. The
hydrophobic component may be considered as comprising a
discontinuous phase inthe presently useful cyclosporin com-
ponent-containing emulsions.

The hydrophobic component preferably is present in the
emulsion compositions in an amount greater than about
0.625% by weight. For example, the hydrophobic component
may be present in an amountofup to about 1.0% by weight or
about 1.5% by weight or more of the composition.

Preferably, the hydrophobic component comprises one or
more oily materials. Examples ofusefuloil materials include,
without limitation, vegetable oils, animal oils, mineraloils,
synthetic oils and the like and mixtures thereof. In a very
useful embodiment, the hydrophobic component comprises
one or more higherfatty acid glycerides. Excellent results are
obtained whenthe hydrophobic component comprises castor 5:
oil.

The presently useful compositions may include one or
more other components in amounts effective to facilitate the
usefulness and effectiveness of the compositions. Examples
of such other components include, without limitation, emul-
sifier components, tonicity components, polyelectrolyte
components, surfactant components, viscosity inducing com-
ponents, acids and/or bases to adjust the pH ofthe composi-
tion, buffer components, preservative components and the
like. Components may be employed which are effective to
perform twoor more functions in the presently useful com-
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positions. For example, components whichare effective as

both emulsifiers and surfactants may be employed, and/or
components whichare effective as both polyelectrolyte com-

ponents and viscosity inducing components may be

employed. The specific composition chosen for use in the

present invention advantageously is selected taking into

account various factors present in the specific application at
hand, for example, the desired therapeutic effect to be

achieved, the desired properties of the compositions to be

employed, the sensitivities of the humanor animal to whom

the composition is to be administered, and the like factors.

The presently useful compositions advantageously are

ophthalmically acceptable. A composition, component or
material is ophthalmically acceptable whenit is compatible

with ocular tissue, that is, it does not cause significant or

undue detrimental effects when brought into contact with
oculartissues.

Such compositions have pH’s within the physiological
range ofabout6 to about 10, preferably ina range ofabout 7.0
to about 8.0 and more preferablyin a range of about 7.2 to
about 7.6.

The present methods preferably provide for an administer-
ing step comprising topically administering the presently use-
ful compositions to the eye or eyes of a humanor animal.

Each and every feature described herein, and each and
every combination of two or more of such features, is
included within the scope of the present invention provided
that the features included in such a combinationare not mutu-

ally inconsistent.
These and other aspects and advantages ofthe present

invention are apparent in the following detailed description,
example and claims.

DETAILED DESCRIPTION

The present methodsare effective for treating an eye of a
humanor animal. Such methods, in general, comprise admin-
istering, preferably topically administering, to an eye ofa
human or animal a cyclosporin component-containing emul-
sion. The emulsion contains water, for example U.S. pure
water, a hydrophobic componentand a cyclosporin compo-
nent ina therapeutically effective amountofless than 0.1% by
weight of the emulsion. In addition, beneficial results have
been found whenthe weight ratio of the cyclosporin compo-
nent to the hydrophobic componentis less than 0.08.

As noted above, the present administering step preferably
includes topically administering the emulsionto the eye of a
patient of a human or animal. Such administering may
involve a single use of the presently useful compositions, or
repeated or periodic use of such compositions, for example,
as required or desired to achieve the therapeutic effect to be
obtained. The topical administration ofthe presently useful
composition may involve providing the composition in the
form of eye drops or similar form or other form so as to
facilitate such topical administration.

The present methods have been found to be very effective
in providing the desired therapeutic effect or effects while,at
the sametime, substantially reducing, or even substantially
eliminating, side effects which may result from the presence
of the cyclosporin componentin the blood of the humanor
animal being treated, andeye irritation which, inthe past, has
been caused by the presence ofcertain components in priorart
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cyclosporin-containing emulsions, Also, the use of the
present compositions which include reduced amountsof the
cyclosporin components allowfor more frequent administra-
tion ofthe present compositionsto achieve the desired thera-
peutic effect or effects without substantially increasing the
risk of side effects and/oreyeirritation.

The present methods are useful in treating any condition
which is therapeutically sensitive to or treatable with
cyclosporin components. Such conditions preferably are oph-
thalmicor ocular conditions, thatis relating to or having to do
with one or more parts of an eye of a humanor animal.
Included among such conditions are, without limitation, dry
eye syndrome, phacoanaphylactic endophthalmitis, uveitis,
vernal conjunctivitis, atopic kerapoconjunctivitis, corneal
graft rejection and the like conditions. The present invention
is particularly effective in treating dry eye syndrome.

The frequency of administration and the amount of the
presently useful composition to use during each administra-
tion varies depending upon the therapeutic effect to be 2
obtained, the severity of the condition being treated and the

like factors. The presently useful compositions are designed

to allow the prescribing physician substantial flexibility in
treating various ocular conditions to achieve the desired
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detection limit of0.1 ng/ml. Cyclosporin component concen-
trations below or less than 0.1 ng/ml are therefore considered
substantially undetectable.

The LC-MS/MStest is advantageously run as follows.
One ml of blood is acidified with 0.2 ml of 0.1 N HCl

solution, then extracted with 5 ml of methyl t-butyl ether.
After separation fromthe acidified aqueous layer, the organic
phaseis neutralized with 2 ml of 0.1 N NaOH,evaporated,
reconstituted in a water/acetonitrile-based mobil phase, and
injected onto a 2.1x50 mm,3 umpore size C-8 reverse phase
high pressure liquid chromatography (HPLC) column (Key-
stone Scientific, Bellefonte, Pa.). Compounds are gradient-
eluted at 0.2 mL/min and detected using an API III triple
quadrupole mass spectrometer with a turbo-ionspray source
(PE-Sciex, Concord, Ontario, Canada). Molecular reaction
monitoring enhances the sensitivity and selectivity of this
assay. Protonated molecules for the analyte and aninternal
standard are collisionally dissociated and product ions at m/z
425 are monitored for the analyte and the internal standard.
Under these conditions, cyclosporin A and the internal stan-
dard cyclosporin G elute with retention times of about 3.8
minutes. The lower limit of quantitation is 0.1 ng/mL, at
which concentration the coefficient ofvariation and deviation

 
h io eff ects with vediicnd AME AE GaweR 25. from nominal concentration is <15%.

: Ran PSUREE mes ore shad ssneleinababuasenisbinluvieis aiowabeie As noted previously, any suitable cyclosporin componentand/or eye SEEN. Sucha AESAnn may Ooein onan as effective in the present methods may be employed. Very use-
needed basis. for example, an EreaOAg Of anaeINe. dry eye ful cyclosporin components include, without limitation,
syndrome, on a one timebasis or on a repeated or periodic cyclosporin A, derivatives of cyclosporin A andthe like and
basis once, twice, thrice or more times daily depending on the 3° jixtures thereof.
needs ofthe humanor animal being treated and otherfactors The chemicalstructure for cyclosporin A is represented by
involved in the application at hand. Formula |

Fonnula I

CH;

H3C ic
H3C N
ny

5 =
Hc

H3C CH;

oO

CH; oO H3c

N

Hem N
# |

CH3 oO CHs oO
HC CH,

Oneofthe important advantages of the present invention is As used hereinthe term “derivatives” ofa cyclosporinrefer
the reduced concentration of the cyclosporin componentin to compounds having structures sufficiently similar to the
the blood of the humanor animal as a result ofadministering 60 cyclosporin so as to function ina mannersubstantially similar
the present composition as described herein. Onevery useful to or substantially identical to the cyclosporin, for example,
embodiment of the present administering step provides no cyclosporin A, in the present methods, Included, without
substantial detectable concentration of cyclosporin compo- limitation, within the useful cyclosporin A derivatives are
nent in the blood of the human or animal. Cyclosporin com- those selected from ((R)-methylthio-Sar)*-(4'-hydroxy-Me-
ponent concentrationin blood preferably is determined using 65 Leu) cyclosporin A, ((R)-(Cyclo)alkylthio-Sar)*-(4'-hy-
a liquid chromatography-mass spectroscopy-mass spectros-
copy (LC-MS/MS), whichtest has a cyclosporin component

droxy-MeLeu)*-cyclosporin A, and ((R)-(Cyclo)alkylthio-
Sar)*-cyclosporin A derivatives described below.
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These cyclosporin derivatives are represented by the fol-
lowing general formulas(II), (IIL), and (IV) respectively:

Formula II

(II)

Me 
Me OH Me

Formula III

(IIT)

Me 
Formula IV

(1)
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wherein Me is methyl; Alk is 2-6C alkylene or 3-6C
cycloalkylene: R is OH, COOH,alkoxycarbonyl, —NR,R,
or N(R,)—(CH.)—NR,R,; wherein R,, R, is H, alkyl, 3-6C
cycloalkyl, phenyl (optionally substituted by halo, alkoxy,
alkoxycarbonyl, amino, alkylaminoor dialkylamino), benzyl
or saturated or unsaturated heterocyclyl having 5 or 6 mem-
bers and 1-3 heteroatoms; or NR, R, is a 5 or 6 membered
heterocycle which may containa further N, OorS heteroatom
and may be alkylated; R, is H or alkyl and n is 2-4; and the
alkyl moieties contain 1-4C.

Inone embodiment, the cyclosporin componentis effective
as an immunosuppressant. Without wishing to be limited to
any particular theory ofoperation,it is believed that, in certain
embodiments of the present invention, the cyclosporin com-
ponent acts to enhance or restore lacrimal gland tearing in
providing the desired therapeutic effect.

One important feature of the present invention is that the
presently useful compositions contain less than 0.1% by
weight ofthe cyclosporin component. The advantages ofsuch 2
low-concentrations of cyclosporin components have been
discussed in some detail elsewhere herein. Low concentra-

tions ofcyclosporin component, together with concentrations
of the hydrophobic component suchthat the weight ratio of
cyclosporin component to hydrophobic componentis greater
than 0.08, provides one or more substantial advantages in the
present methods.

Any suitable hydrophobic component may be employed in
the present invention. Such hydrophobic component may be
considered as comprising a discontinuous phasein the pres-
ently useful cyclosporin component-containing emulsions,
with the water or aqueous phase being considered the con-
tinuousphase in such emulsion. The hydrophobic component
is preferably selected soasto solubilize the cyclosporin com-
ponent, whichis often substantially insoluble in the aqueous 3
phase. Thus, with a suitable hydrophobic component
included in the presently useful emulsions, the cyclosporin
componentis preferably solubilized in the emulsions.

In one very useful embodiment, the hydrophobic compo-
nent comprises an oily material, in particular, a material
whichis substantially not miscible in water. Examples of
useful oily materials include, without limitation, vegetable
oils, animal oils, mineraloils, synthetic oils, and the like and
mixtures thereof. Thus, the present hydrophilic components
may comprise naturally occurring oils, including, without
limitationrefined naturally occurring oils, or naturally occur-
ring oils which have been processed toalter their chemical
structures to some extent or oils which are substantially
entirely synthetic. One very useful hydrophobic component
includes higher fatty acid glycerides.

Examples of useful hydrophobic components include,
without limitation,olive oil, arachisoil, castor oil, mineraloil,
silicone fluid and the like and mixtures thereof. Higherfatty
acid glycerides such asolive oil, peanut oil, castor oil and the
like and mixtures thereofare particularly useful in the present 5:
invention. Excellent results are obtained using a hydrophobic
component comprising castor oil. Without wishing to limit
the invention to any particular theory of operation, it is
believed that castor oil includesa relatively high concentra-
tion ofricinoleic acid whichitselfmay be useful in benefitting
ocular tissue and/or in providing one or more therapeutic
effects when administered to aneye.

The hydrophobic componentis preferably present in the
presently useful cyclosporin component-containing emul-
sion compositions in an amountgreater than about 0.625% by
weight. For example, the hydrophobic component may be
present in an amount up to about 0.75% by weight or about
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1.0% by weight or about 1.5% by weight or more ofthe
presently useful emulsion compositions.

The presently useful compositions may include one or
more other components in amounts effective to facilitate the
usefulness and effectiveness of the present methods and/or
the presently useful compositions. Examples of such other
components include, without limitation, emulsifier compo-
nents, surfactant components, tonicity components, poly
electrolyte components, emulsionstability components, vis-
cosity inducing components, demulcent components, acid
and/or bases to adjust the pH of the composition, buffer
components, preservative components and the like.

In one very useful embodiment, the presently useful com-
positions are substantially free of preservatives. Thus, the
presently useful compositions may be sterilized and main-
tained in a sterile condition prior to use, for example, pro-
vided in a sealed package or otherwise maintained in a sub-
stantially sterile condition.

Any suitable emulsifier component may be employed in
the presently useful compositions, provided, that such emul-
sifier component is effective in forming maintaining the
emulsion and/orin the hydrophobic component in emulsion,
while having no significant or undue detrimental effect or
effects on the compositions during storage or use.

In addition, the presently useful compositions, as well as
each of the components ofthe present compositions in the
concentration present in the composition advantageously are
ophthalmically acceptable.

Useful emulsifier components may be selected from such
component whichare conventionally used and well knownin
the art. Examples of such emulsifier components include,
without limitation, surface active components or surfactant
components which may be anionic, cationic, nonionic or
amphorteric in nature. In general, the emulsifier component
includes a hydrophobic constituent and a hydrophilic con-
stituent. Advantageously, the emulsifier component is water
soluble in the presently useful compositions. Preferably, the
emulsifier componentis nonionic. Specific examples ofsuit-
able emulsifier components include, without limitation,
polysorbate 80, polyoxyalkylene alkylene ethers, polyalky-
lene oxide ethers of alkyl alcohols, polyalkylene oxide ethers
of alkylphenols, other emulsifiers/surfactants, preferably
nonionic emulsifiers/surfactants, useful in ophthalmic com-
positions, and the like and mixtures thereof.

The emulsifier componentis present in an amounteffective
in forming the present emulsion and/or in maintaining the
hydrophobic componentin emulsion with the water or aque-
ous component. In one preferred embodiment, the emulsifier
componentis present in an amount in a range of about 0.1%
to about 5%, more preferably about 0.2% to about 2% andstill
more preferably about 0.5%to about 1.5% by weight ofthe
presently useful compositions.

Polyelectrolyte or emulsion stabilizing components may
be included in the presently useful compositions. Such com-
ponents are believed to be effective in maintaining the elec-
trolyte balance in the presently useful emulsions, thereby
stabilizing the emulsions and preventing the emulsions from
breaking downpriorto use. In one embodiment, the presently
useful compositions include a polyanionic componenteffec-
tive as an emulsionstabilizing component. Examplesofsuit-
able polyanionic components useful in the presently useful
compositions include, without limitation, anionic cellulose
derivatives, anionic acrylic acid-containing polymers,
anionic methacrylic acid-containing polymers, anionic
amino acid-containing polymers and the like and mixtures
thereof.
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A particularly useful class of polyanionic components
include one or more polymeric materials having multiple
anionic charges. Examples include, but are not limited to:

metal carboxy methylcelluloses
metal carboxy methylhydroxyethylcelluloses
metal carboxy methylstarchs
metal carboxy methylhydroxyethylstarchs
hydrolyzed polyacrylamides and polyacrylonitriles
heparin
gucoaminoglycans
hyaluronic acid
chondroitin sulfate
dermatan sulfate

peptides and polypeptides
alginic acid
metal alginates
homopolymers and copolymers ofone or more of:
acrylic and methacrylic acids
metal acrylates and methacrylates
vinylsulfonic acid
metal vinylsulfonate
amino acids, such as aspartic acid, glutamic acid and the

like
metal salts of amino acids

p-styrenesulfonic acid
metal p-styrenesulfonate
2-methacryloyloxyethylsulfonic acids
metal 2-methacryloyloxethylsulfonates
3-methacryloyloxy-2-hydroxypropylsulonic acids
metal 3-methacryloyloxy-2-hydroxypropylsulfonates
2-acrylamido-2-methylpropanesulfonic acids
metal 2-acrylamido-2-methylpropanesulfonates
allylsulfonic acid
metal allylsulfonate and thelike.
One particularly useful emulsion stabilizing component

includes crosslinked polyacrylates, such as carbomers and
Pemulen® materials. Pemulen®is a registered trademark of
B.F. Goodrich for polymeric emulsifiers and are commer-
cially available from B.F. Goodrich Company, Specialty
Polymers & Chemicals Division, Cleveland, Ohio.
Pemulen® materials include acrylate/C10-30 alkyl acrylate
cross-polymers, or high molecular weight co-polymers of
acrylic acid and a long chain alkyl methacrylate cross-linked
with allyl ethers of pentaerythritol.

The presently useful polyanionic components may also be
used to provide a suitable viscosity to the presently useful
compositions. Thus, the polyanionic components may be use-
ful in stabilizing the presently useful emulsions and in pro-
viding a suitable degree ofviscosity to the presently useful
compositions.

The polyelectrolyte or emulsion stabilizing component
advantageously is present in an amounteffective to at least
assist in stabilizing the cyclosporin component-containing
emulsion. For example, the polyelectrolyte/emulsion stabi-
lizing component may be present in an amountin a range of
about 0.01% by weight or less to about 1% by weight or more,
preferably about 0.02% by weight to about 0.5% by weight,
of the composition.

Any suitable tonicity component may be employed in
accordancewiththe present invention. Preferably, such tonic-
ity component is non-ionic, for example, in order to avoid
interfering with the other components in the presently useful
emulsions and to facilitate maintaining the stability of the
emulsionpriorto use. Useful tonicity agents include, without
limitation, glycerine, mannitol, sorbitol and the like and mix-
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tures thereof. The presently useful emulsions are preferably
within the range of plus or minus about 20% or about 10%
from being isotonic.

Ophthalmic demulcent components may be included in
effective amounts in the presently useful compositions. For
example, ophthalmic demulcent components such as car-
boxymethylcellulose, other cellulose polymers, dextran 70,
gelatin, glycerine, polyethylene glycols (e.g., PEG 300 and
PEG 400), polysorbate 80, propylene glycol, polyviny! alco-
hol, povidone andthe like and mixtures thereof, may be used
in the present ophthalmic compositions, for example, com-
positions useful for treating dry eye.

The demulcent components are preferably present in the
compositions, for example, in the form of eye drops, in an
amount effective in enhancing the lubricity of the presently
useful compositions. The amount ofdemulcent componentin
the present compositions may be in a range ofat least about
0.01% orabout 0.02% to about 0.5% or about 1.0% by weight
ofthe composition.

Manyof the presently useful polyelectrolyte/emulsion sta-
bilizing components mayalso be effective as demulcent com-
ponents, and vice versa, The emulsifier/surfactant compo-
nents mayalso be effective as demulcent components and
vice versa.

The pH ofthe emulsions can be adjusted in a conventional
mannerusing sodium hydroxide and/or hydrochloric acid to
a physiological pH level. The pH ofthe presently useful
emulsions preferably is in the range of about 6 to about 10,
more preferably about 7.0 to about 8.0 andstill more prefer-
ably about 7.2 to about 7.6.

Although buffer components are not required in the pres-
ently useful compositions, suitable buffer components, for
example, and without limitation, phosphates, citrates,
acetates, borates and the like and mixtures thereof, may be
employed to maintain a suitable pH in the presently useful
compositions.

The presently useful compositions may include an effec-
tive amount ofa preservative component. Any suitable pre-
servative or combinationof preservatives may be employed.
Examples of suitable preservatives include, without limita-
tion, benzalkoniumchloride, methyl and ethyl parabens, hex-
etidine, phenyl mercuric salts and the like and mixtures
thereof. The amounts ofpreservative componentsincluded in
the present compositionsare suchto be effectivein preserving
the compositions and can vary based onthe specific preser-
vative component employed, the specific composition
involved, the specific application involved, and the like fac-
tors. Preservative concentrations often are in the range of
about 0.00001% to about 0.05% or about 0.1% (w/v) ofthe
composition, although other concentrationsofcertain preser-
vatives may be employed.

Very useful examples of preservative components in the
present invention include, but are not limited to, chlorite
components. Specific examples of chlorite components use-
ful as preservatives in accordance withthe present invention
include stabilized chlorine dioxide (SCD), metal chlorites
such as alkali metal and alkaline earth metal chlorites, and the

like and mixtures thereof. Technical grade (or USP grade)
sodiumchlorite is a very useful preservative component. The
exact chemical composition of many chlorite components,
for example, SCD,is not completely understood. The manu-
facture or production of certain chlorite components is
described in McNicholas U.S. Pat. No. 3,278,447, which is
incorporated in its entirety by reference herein. Specific
examples ofuseful SCD products include that sold under the
trademark Dura Klor by Rio Linda Chemical Company, Inc.,
and that sold under the trademark Anthium Dioxide® by
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International Dioxide, Inc. An especially useful SCD is a
product sold under the trademark Bio-Cide® by Bio-Cide
International, Inc., as well as a productidentified by Allergan,
Inc. by the trademark Purite.

Otheruseful preservatives include antimicrobial peptides.
Amongthe antimicrobial peptides which may be employed
include, without limitation, defensins, peptides related to
defensins, cecropins, peptides related to cecropins, magain-
ins and peptides related to magainins and other amino acid
polymers with antibacterial, antifungal and/or antiviral
activities. Mixtures of antimicrobial peptides or mixtures of
antimicrobial peptides with other preservatives are also
included within the scope of the present invention.

The compositions of the present invention may include
viscosity modifying agents or components,such as cellulose
polymers, including hydroxypropyl methyl cellulose
(HPMC), hydroxyethy! cellulose (HEC), ethyl hydroxyethyl
cellulose, hydroxypropy! cellulose, methy! cellulose and car-
boxymethy! cellulose; carbomers (e.g. carbopol, and the
like); polyvinyl alcohol: polyvinyl pyrrolidone: alginates; 2
carrageenans; and guar, karaya, agarose, locust bean, traga-
canth and xanthan gums. Such viscosity modifying compo-
nents are employed, fat all, inan amounteffective to provide
a desired viscosity to the present compositions. The concen-
tration ofsuchviscosity modifiers will typically vary between
about 0.01 to about 5%w/v ofthe total composition, although
other concentrations ofcertain viscosity modifying compo-
nents may be employed.

The presently useful compositions may be produced using
conventional and well known methods useful in producing
ophthalmic products including oil-in-water emulsions.

In one example, the oily phase of the emulsion can be
combined with the cyclosporin componentto solubilize the
cyclosporin componentinthe oily material phase. Theoily
phase and the water may be separately heated to an appropri- 3
ate temperature. This temperature may be the same in both
cases, generally a few degrees to about 10° C. above the
melting temperature of the ingredient(s) having the highest
melting pointin the case ofa solid or semi-solid oily phase for
emulsifier componentsin the oily phase. Where the oily phase
is a liquid at room temperature, a suitable temperature for
preparation of a composition may be determined by routine
experimentation in which the melting point of the ingredients
aside from the oily phase is determined. In cases whereall
components ofeither the oily phase or the water phase are
soluble at room temperature, no heating may be necessary.
Non-emulsifying agents which are water soluble are dis-
solved in the water and oil soluble components including the
surfactant componentsare dissolved in the oily phase.

To create an oil-in-water emulsion, the final oil phase is
gently mixed into either an intermediate, preferably de-ion-
ized water, phase or into the final water phase to create a
suitable dispersion and the productis allowed to cool with or
without stirring. In the case where the finaloil phase is first
gently mixed into an intermediate water phase, the resulting 5:
emulsion concentrate is thereafter mixed in the appropriate
ratio with the final aqueous phase.In such cases, the emulsion
concentrate and the final aqueous phase may not be at the
same temperature or heated above room temperature, as the
emulsion may be already formedat this point.

The oil-in-water emulsions ofthe present invention can be
sterilized after preparation using heat, for example, autoclave
steam sterilization or can be sterile filtered using, for
example, a 0.22 micronsterile filter.

Sterilization employing a sterilization filter can be used
when the emulsion droplet (or globule or particle) size and
characteristics allows this. The droplet size distribution of the
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emulsion need not be entirely below the particle size cutoffof
the 0.22 micronsterile filtration membrane to besterile-

filtratable. In cases wherein the dropletsize distribution of the
emulsion is above the particle size cutoff of the 0.22 micron
sterile filtration membrane, the emulsion needsto be able to

deform or change while passing throughthefiltration mem-
brane and then reformafter passing through. This property is
easily determined by routine testing of emulsiondroplet size
distributions and percent oftotal oil in the compositions
before and after filtration. Alternatively, a loss of a small
amountof larger droplet sized material may be acceptable.

Thepresent oil-in-water emulsions preferably are thermo-
dynamicaly stable, much like microemulsions, and yet may
not be isotropic transparent compositions as are microemul-
sions. The emulsions ofthe present invention advantageously
have a shelflife exceeding one year at room temperature.

The following non-limiting examples illustrate certain
aspects ofthe present invention.

EXAMPLE1

Two compositions are selected for testing. These compo-
sitions are produced in accordance with well known tech-
niques and have the following make-ups:

Composition I Composition II
wt % wt %

Cyclosporin A O.1 0,05
CastorOil 1.25 1.25
Polysorbate 80 1.00 1.00
Premulen ® 0.05 0,05

Glycerine 2.20 2.20
Sodium hydroxide qs qs
Purified Water qs qs
pH 7.2-7.6 7,.2-7.6
Weight Ratio of 0.08 0.04
Cyclosporin A to
Castor Oil 

These compositions are employed in a Phase 3, double-
masked, randomized,parallel group study for the treatment of
dry eye disease.

The results of this study indicate that CompositionII, in
accordance with the present invention, which has a reduced
concentration ofcyclosporin A and a cyclosporin A to castor
oil ratio of less than 0.08, provides overall efficacy in treating
dry eye disease substantially equalto that of CompositionI.
This is surprising for a numberofreasons. For example, the
reduced concentration of cyclosporin A in Composition I]
would have been expected to result in reduced overall efficacy
in treating dry eye disease. Also, the large amountofcastoroil
relative to the amount of cyclosporin A in CompositionII
might have been expected to cause increased eye irritation
relative to Composition I. However, both Composition | and
CompositionI] are found to be substantially non-irritating in
use,

Using relatively increased amounts of castor oil, with
reduced amounts of cyclosporin component, as in Composi-
tion Il, is believed to take advantage of the benefits, for
example the ocular lubrication benefits, of castoroil, as well
as the presenceofricinoleic acid in the castor oil, to at least
assist in treating dry eye syndrome in combination with
cyclosporin A.

In addition,it is found that the high concentrationofcastor
oil relative to cyclosporin component, as in CompositionII,
provides the advantage of more quickly or rapidly (for
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example, relative to a composition whichincludes only 50%
as muchcastor oil) breaking downor resolving the emulsion
in the eye, for example, as measured by split-lamp techniques
to monitor the composition in the eye for phase separation.
Such rapid break downof the emulsion in the eye reduces
visiondistortion as the result of the presence ofthe emulsion
in the eye, as well as facilitating the therapeutic effectiveness
ofthe composition in treating dry eye disease.

Using reduced amounts of cyclosporin A, as in Composi-
tion I], to achieve therapeutic effectiveness mitigates even
further against undesirable side effects and potential drug
interactions. Prescribing physicians can provide (prescribe)
Composition I] to more patients and/orwith fewerrestrictions
and/or with reducedrisk ofthe occurrence ofadverse events,

e.g., side effects, drug interactions and the like, relative to
providing CompositionI.

While this invention has been described with respect to
various specific examples and embodiments,it is to be under-
stood thatthe inventionis notlimited thereto and thatit can be

variously practiced within the scope of the following claims. 2
Whatis claimedis:

1. A methodoftreating dry eye disease, the method com-
prising topically administering to the eye ofa humanin need
thereof'an emulsion ata frequency of twice a day, wherein the
emulsion comprises cyclosporin A in an amount of about
0.05% by weight, polysorbate 80, acrylate/C 10-30 alkyl acry-
late cross-polymer, water, and castoroil inan amount ofabout
1.25% by weight; and

wherein the topical ophthalmic emulsion is effective in
treating dry eye disease.

2. The method of claim 1, wherein the emulsion further

comprises a tonicity agent or a demulcent component.
3. The method ofclaim 2, whereinthe tonicity agentor the

demulcent componentis glycerine.
4. The method ofclaim 1, wherein the emulsion further ;

comprises a buffer.
5. The method of claim 4, wherein the buffer is sodium

hydroxide.
6. The method of claim 1, wherein the topical ophthalmic

emulsion further comprises glycerine and a buffer.
7, The method ofclaim 1, wherein the emulsion comprises

polysorbate 80 in an amount of about 1.0% by weight.
8. The method ofclaim 1, wherein the emulsion comprises

acrylate/C10-30 alkyl acrylate cross-polymerin an amountof
about 0.05% by weight.

9. The method of claim 1, wherein the emulsion further
comprises glycerine in an amount ofabout 2.2% by weight
and a buffer.

10. The method ofclaim 9, wherein the buffer is sodium

hydroxide.
11. The method ofclaim 1, wherein, when the emulsionis

administered to an eye ofa human,the blood ofthe human has
substantially no detectable concentration of cyclosporin A.

12. The method ofclaim 6, wherein the emulsion has a pH
in the range ofabout 7.2 to about7.6.

13. The method of claim 1, wherein the emulsionis as

substantially therapeutically effective as a second emulsion
administered to a human in need thereofat a frequency of
twicea day, the second emulsion comprising cyclosporinA in
an amount of 0.1%by weight and castoroil in an amount of
1.25%by weight.

14. The method ofclaim 1, wherein the emulsion achieves

at least as much therapeutic effectiveness as a second emul-
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sion administered to a human in need thereofa frequency of
twice a day, the second emulsion comprising cyclosporinA in
an amount of 0.1% by weight and castor oil in an amount of
1.25% by weight.

15. The method ofclaim 1, wherein the emulsion breaks

down more quickly in the eye ofa human, once administered
to the eye of the human, thereby reducing vision distortionin
the eye of the humanas compared to a second emulsion that
contains only 50% as much castoroil.

16. The method ofclaim 1, wherein the emulsion, when

administered to the eye ofa human, demonstrates a reduction
in adverse events in the human,relative to a second emulsion

administered to a human in need thereof a frequency oftwice
a day, the second emulsion comprising cyclosporin A in an
amount of 0.1% by weight and castor oil in an amount of
1.25% by weight.

17. The method ofclaim 16, whereinthe adverse events are
side effects.

18. A method of reducing side effects in a human being
treated for dry eye syndrome, the method comprising the step
oftopically administering to the eye of the humanin need
thereofan emulsionat a frequency of twice a day, wherein the
emulsion comprises:

cyclosporin A in an amount of about 0.05% by weight:
castoroil in an amount of about 1.25%by weight;
polysorbate 80 in an amount ofabout 1.0% by weight;
acrylate/C10-30 alkyl acrylate cross-polymerin an amount

ofabout 0.05% by weight;
a tonicity component or a demulcent component in an

amount ofabout 2.2% by weight;
a buffer; and
water;

wherein the topical ophthalmic emulsion has a pH in the
range of about 7.2 to about 7.6.

19. The method ofclaim 18, wherein the buffer is sodium

hydroxide.
20. The method ofclaim 18, wherein the tonicity compo-

nent or the demulcent componentis glycerine.
21. The method ofclaim 18, wherein, whenthe emulsionis

administered to the eye of a humanfortreating dry eye syn-
drome,the blood of the humanhassubstantially no detectable
concentration of the cyclosporin A.

22. The method ofclaim 18, wherein the emulsionis effec-

tive in treating dry eye disease.
23. A method of treating dry eye disease, the method com-

prising the step of topically administering to an eye ofa
human in need thereof an emulsion at a frequency of twice a
day, the emulsion comprising:

cyclosporin A in an amount ofabout 0.05% by weight;
castor oil in an amount ofabout 1.25% by weight;
polysorbate 80 in an amount ofabout 1.0% by weight;
acrylate/C10-30 alkyl acrylate cross-polymerin an amount

of about 0.05% by weight:
glycerine in an amountofabout 2.2% by weight;
sodium hydroxide; and
water;

wherein the emulsion is effective in treating dry eye dis-
ease.

24. The method ofclaim23, whereinthe emulsion has a pH
in the range ofabout 7.2 to about 7.6.

* ae * ae a
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METHODS OF PROVIDING THERAPEUTIC
EFFECTS USING CYCLOSPORIN

COMPONENTS

RELATED APPLICATION

This application is a continuation of copending U.S.appli-
cation Ser. No. 13/961,808 filed Aug. 7, 2013, which is a
continuation of copending U.S. application Ser. No. 11/897,
177, filed Aug. 28, 2007, which is a continuation of U.S.
application Ser. No. 10/927,857, filed Aug. 27, 2004, now
abandoned, which claimed the benefit of U.S. Provisional

Application No. 60/503,137 filed Sep. 15, 2003, which are
incorporated in their entirety herein by reference.

BACKGROUNDOFTHE INVENTION

The present invention relates to methods of providing
desired therapeutic effects to humans or animals using com-
positions including cyclosporin components. More particu- 2
larly, the invention relates to methods including administer-
ing to an eye ofa humanor animala therapeutically effective
amount of a cyclosporin component to provide a desired
therapeutic effect, preferably a desired ophthalmic or ocular
therapeutic effect.

The use ofcyclosporin-A and cyclosporin A derivatives to
treat ophthalmic conditions has been the subject of various
patents, for example Dinget al U.S. Pat. No. 5,474,979; Garst
USS.Pat. No. 6,254,860; and Garst U.S. Pat. No. 6,350,442,
this disclosure ofeach ofwhichis incorporated in its entirely
herein by reference. In addition, cyclosporin A compositions
used in treating ophthalmic conditions is the subject of a
number of publications. Such publications include, for
example, “Blood concentrations of: cyclosporin a during
long-term treatment with cyclosporin a ophthalmic emul-
sions in patients with moderate to severe dry eve disease,”
Small etal, /Ocul Pharmacol Ther, 2002 October, 18(5):421-
8; “Distribution ofcyclosporin A in oculartissues aft topical
administration to albino rabbits and beagle dogs:’ Acheam-
pong et al, Curr Eve Res, 1999 February, 18(2)-103b;
“Cyclosporinedistribution into the conjunctiva, cornea, lac-
rimal gland, and systemic bloodfollowing topical dosing of
cyclosporine to rabbit, dog, and human eyes.” Acheampong
et al, Adv Exp Med Biol, 1999, 438:1001-4; “Preclinical
safetystudies ofcvclosporne ophthalmic emulsion,” Angelov
et al, Adv Exp Med Biol, 1998, 438:991 “Cyclosporin &
Emulsion & Eye” Stevenson et al, Ophthalmology, 2000
May, 107(5):967-74: and “Tivo multicenter, randomizedstud-
ies ofthe efficacy andsafety ofcvclosporine ophthalmic emul-
sion in moderate to severe dryeve disease. CsA Phase 3 Study
Group,”Sall et al, Ophthalmology, 2000 April, 107(4):631-9.
Each of these publications is incorporated in its entirety
herein by reference. In addition, cyclosporin A-containing
oil-in-water emulsions have beenclinically tested, under con-
ditions of confidentiality, since the mid 1990's in order to. 5:
obtain U.S. Food and Drug A Ministrati on (FDA) regulatory
approval.

Examples of useful cyclosporin A-containing emulsions
are set out in Ding et al U.S. Pat. No. 5,474,979. Example | of
this patent shows a series of emulsions in which the ratio of
cyclosporin A to castor oil in each of these compositions was
0.08 or greater, except for Composition B, which included
0.2% by weight cyclosporin A and 5% by weight castoroil.
The Dinget al patent placed no significance in Composition
B relative to Compositions A, C and D of Example 1.

Over time,it has becomeapparentthat cyclosporin A emul-
sions for ophthalmic use preferably have less than 0.2%by
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weight of cyclosporin A. With cyclosporin A concentrations
less than 0.2%, the amountofcastor oil employed has been
reduced since one of the functions of the castor oil is to

solubilize the cyclosporin A. Thus, if reduced amounts of
cyclosporin are employed, reduced amountsofcastoroil are
needed to provide effective solubilization of cyclosporin A.

There continues to be a need for providing enhanced meth-
ods of treating ophthalmic or ocular conditions with
cyclosporin-containing emulsions.

SUMMARYOFTHE INVENTION

New methods of treating a human or animal using
cyclosporin component-containing emulsions have beendis-
covered, Such method provide substantial overall efficacy in
providing desired therapeutic effects. In addition, other
important benefits are obtained employ the present methods.
For example, patient safety is enhanced. In particular, the
present methods provide for reduced risks of side effects,
and/or drug interactions. Prescribing physicians advanta-
geously have increased flexibility in prescribing such meth-
ods and the compositions useful in such methods, for
example, because of the reduced risks ofharmfulside effects
and/or drug interactions. The present methods canbe easily
practiced. In short, the present methods provide substantial
and acceptable overall efficacy, together with other advan-
tages, suchas increased safety and/or flexibility.

In one aspectofthe present invention, the present methods
comprise administering to an eye of a human or animal a
composition in the form of an emulsion comprising water, a
hydrophobic component and a cyclosporin component in a
therapeutically effective amount of less than 0.1% by weight
ofthe composition. The weight ratio of the cyclosporin com-
ponent to the hydrophobic componentis less than 0.08.

It has been found that the relatively increased amounts of
hydrophobic componenttogether withrelatively reduced, yet
therapeutically effective, amounts ofcyclosporin component
provide substantial and advantageous benefits. For example,
the overall efficacy of the present compositions, for example
in treating dry eye disease, is substantially equal to an iden-
tical composition in which the cyclosporin component is
present in an amount of0.1% by weight. Further, a relatively
high concentration of hydrophobic componentis believed to
provide for a more quick orrapid breaking downorresolving
of the emulsion in the eye, which reduces vision distortion
which may be caused by the presence ofthe emulsion in the
eye and/orfacilitates the therapeutic effectiveness of the com-
position. Additionally, and importantly, using reduced
amounts of the active cyclosporin component mitigates
against undesirable side effects and/or potential drug interac-
tions.

In short, the present invention providesat least one advan-
tageous benefit, and preferably a plurality of advantageous
benefits.

The present methods are useful in treating any suitable
condition which is therapeutically sensitive to or treatable
with cyclosporin components. Such conditions preferably are
ophthalmic or ocular conditions, that is relating to or having
to do with one or more parts of an eye ofa humanor animal.
Included among suchconditions are, without limitation, dry
eye syndrome, phacoanaphylactic endophthalmitis, uveitis,
vernal conjunctivitis, atopic kerapoconjunctivitis, corneal
graft rejection and the like conditions. The present invention
is particularly effective in treating dry eye syndrome.

Employing reduced concentrations ofcyclosporin compo-
nent, as in the present invention, is advantageously effective
to provide the blood of the human oranimal undertreatment
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with reduced concentrations ofcyclosporin component, pref-
erably with substantially no detectable concentration of the
cyclosporin component. The cyclosporin component concen-
tration of blood can be advantageously measured using a
validated liquid chromatography/mass spectrometry-mass
spectrometry (VLC/MS-MS) analytical method, such as
described elsewhere herein.

In one embodiment, in the present methodsthe blood of the
humanor animal has concentrations of clyclosporin compo-
nent of0.1 ng/mlorless.

Any suitable cyclosporin component effective in the
present methods may be used.

Cyclosporins are a group of nonpolar cyclic oligopeptides
with known immunosuppressant activity, Cyclosporin A,
along with several other minor metabolites, cyclosporin B
through I, have been identified. In addition, a number of
synthetic analogs have been prepared.

In general, commercially available cyclosporins may con-
tain a mixture of several individual cyclosporins whichall
share a cyclic peptide structure consisting of eleven amino 2
acid residues witha total molecular weight ofabout 1,200, but
with different substituents or configurations of some of the
amino acids.

The term “cyclosporin component” as used herein is
intended to include any individual memberofthe cyclosporin
group and derivatives thereof, as well as mixtures of two or
more individual cyclosporins and derivatives thereof.

Particularly preferred cyclosporin components include,
without limitation, cyclosporin A, derivatives ofcyclosporin
A and the like and mixtures thereof. Cyclosporin A is an
especially useful cyclosporin component.

Any suitable hydrophobic component may be employed in
the present invention. Advantageously, the cyclosporin com-
ponent is solubilized in the hydrophobic component. The
hydrophobic component may be considered as comprising a 3
discontinuous phasein the presently useful cyclosporin com-
ponent-containing emulsions.

The hydrophobic componentpreferably is present in the
emulsion compositions in an amount greater than about
0.625% by weight. For example,the hydrophobic component
may be present in an amountofup to about 1.0% by weightor
about 15% by weight or more of the composition.

Preferably, the hydrophobic component comprises one or
more oily materials. Examples ofuseful oil materials include,
without limitation, vegetable oils, animal oils, mineraloils,
synthetic oils and the like and mixtures thereof. In a very
useful embodiment, the hydrophobic component comprises
one or more higherfatty acid glycerides. Excellent results are
obtained whenthe hydrophobic component comprises castor
oil.

The presently useful compositions may include one or
more other components in amountseffective to facilitate the
usefulness and effectiveness of the compositions. Examples
ofsuch other components include, without limitation, emul-
sifier components, tonicity components, polyelectrolyte 5:
components, surfactant components, viscosity inducing com-
ponents, acids and/or bases to adjust the pH ofthe composi-
tion, buffer components, preservative components and the
like. Components may be employed which are effective to
perform two or more functions in the presently useful com-
positions. For example, components which are effective as
both emulsifiers and surfactants may be employed, and/or
components which are effective as both polyelectrolyte com-
ponents and viscosity inducing components may be
employed. The specific composition chosen for use in the
present invention advantageously is selected taking into
account various factors present in the specific applicationat
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hand, for example, the desired therapeutic effect to be
achieved, the desired properties of the compositions to be
employed, the sensitivities of the human or animal to whom
the composition is to be administered, and the like factors.

The presently useful compositions advantageously are
ophthalmically acceptable. A composition, component or
material is ophthalmically acceptable when it is compatible
with ocular tissue, that is, it does not cause significant or
undue detrimental effects when brought into contact with
oculartissues.

Such compositions have pH’s within the physiological
range ofabout 6 to about10, preferably in a range ofabout 7.0
to about 8.0 and more preferably in a range of about 7.2 to
about 7.6.

The present methodspreferably provide for an administer-
ing step comprising topically administering the presently use-
ful compositions to the eye or eyes of a humanor animal.

Each and every feature described herein, and each and
every combination of two or more of such features, is
included within the scope of the present invention provided
that the features included in such a combination are not mutu-

ally inconsistent.

These and other aspects and advantages of the present
invention are apparent in the following detailed description,
example and claims.

DETAILED DESCRIPTION

The present methodsare effective for treating an eye of a
humanor animal. Such methods, in general, comprise admin-

istering, preferably topically administering, to an eye of a

human or animal a cyclosporin component-containing emul-

sion. The emulsion contains water, for example U.S. pure
water, a hydrophobic component and a cyclosporin compo-
nent ina therapeutically effective amountofless than 0.1% by
weight of the emulsion. In addition, beneficial results have

been found whenthe weight ratio of the cyclosporin compo-

nent to the hydrophobic componentis less than 0.08.

Asnoted above, the present administering step preferably
includes topically administering the emulsion to the eye of a
patient of a human or animal. Such administering may
involve a single use of the presently useful compositions, or
repeated or periodic use of such compositions, for example,
as required or desired to achieve the therapeutic effect to be
obtained. The topical administration of the presently useful
composition may involve providing the composition in the
form of eye drops or similar form or other form so as to
facilitate such topical administration.

The present methods have been found to be very effective
in providing the desired therapeutic effect or effects while, at
the same time, substantially reducing, or even substantially
eliminating, side effects which may result from the presence
of the cyclosporin component in the blood of the human or
animal being treated, and eye irritation which, inthe past, has
been caused by the presence ofcertain components in priorart
cyclosporin-containing emulsions. Also, the use of the
present compositions which include reduced amounts of the
cyclosporin components allow for more frequent administra-
tion ofthe present compositions to achieve the desired thera-
peutic effect or effects without substantially increasing the
risk ofside effects and/or eye irritation.
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The present methods are useful in treating any condition
which is therapeutically sensitive to or treatable with
cyclosporin components. Such conditions preferably are oph-
thalmic or ocular conditions, that is relating to or having to do
with one or more parts of an eye of a human or animal.
Included among suchconditions are, without limitation, dry
eye syndrome, phacoanaphylactic endophthalmitis, uveitis,
vernal conjunctivitis, atopic kerapoconiunctivitis, corneal
graft rejection andthe like conditions. The present invention
is particularly effective in treating dry eye syndrome.

The frequency of administration and the amount of the

presently useful composition to use during each administra-

tion varies depending upon the therapeutic effect to be

obtained, the severity of the condition being treated and the

like factors. The presently useful compositions are designed
to allow the prescribing physician substantial flexibility in
treating various ocular conditions to achieve the desired
therapeutic effect or effects with reducedrisk ofside effects 2

and/oreye irritation. Such administration may occur on an as

needed basis, for example, in treating or managing dry eye
syndrome, on a one time basis or on a repeated or periodic
basis once, twice, thrice or more times daily depending on the
needs of the humanor animal being treated, and otherfactors
involved in the application at hand.

Oneofthe important advantages of the present invention is

the reduced concentration of the cyclosporin componentin

the blood of the humanor animalas a result ofadministering

the present compositionas described herein. One very useful

embodiment of the present administering step provides no

substantial detectable concentration of cyclosporin compo- ;

nent in the blood of the humanor animal. Cyclosporin com-

ponent concentrationin blood preferably is determined using

a liquid chromatography mass spectroscopy mass spectros-

CH;
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copy (LC-MS/MS), whichtest has a cyclosporin component

detection limit of0.1 ng/ml. Cyclosporin component concen-

trations below orless than 0.1 ng/ml are therefore considered

substantially undetectable.

The LC-MS/MStest is advantageously runas follows.
One ml of blood is acidified with 0.2 ml of 0.1 N HCl

solution, then extracted with 5 ml of methyl t-butyl ether.

Afier separation fromtheacidified aqueous layer, the organic

phaseis neutralized with 2 ml of 0.1 N NaOH,evaporated,

reconstituted in a water/acetonitrile-based mobil phase, and

injected onto a 2.1x50 mm,3 jumpore size C-8 reverse phase

high pressure liquid chromatography (HPLC) column (Key-

stone Scientific, Bellefonte, Pa.). Compounds are gradient-

eluted at 0.2 mL/min and detected using an API III triple

quadrupole mass spectrometer with a turbo-ionspray source

(PE-Sciex, Concord, Ontario, Canada). Molecular reaction

monitoring enhances the sensitivity and selectivity of this

assay. Protonated molecules for the analyte and an internal

standard are collisionally dissociated and product ions at m/z

425 are monitored for the analyte and the internal standard.

Underthese conditions, cyclosporin A and the internal stan-

dard cyclosporin G elute with retention times of about 3.8

minutes. The lower limit of quantitation is 0.1 ng/mL, at
whichconcentration the coefficient ofvariationand deviation

from nominal concentration is <15%,

As noted previously, any suitable cyclosporin component
effective in the present methods may be employed. Very use-
ful cyclosporin components include, without limitation,
cyclosporin A, derivatives of cyclosporin A andthe like and
nuxtures thereof.

The chemicalstructure for cyclosporin A is represented by
Formula 1

Fonnula |
HC

 HO,oO oO

. eds
CH;eee PS e

CH,
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Asused hereinthe term “derivatives” ofa cyclosporinrefer
to compounds having structures sufficiently similar to the
cyclosporinsoasto function ina mannersubstantially similar
to or substantially identical to the cyclosporin, for example,
cyclosporin A, in the present methods. Included, without
limitation, within the useful cyclosporin A derivatives are

Ww

Formula IT

 

8

those selected from ((R)-methylthio-Sar)*-(4'-hydroxy-Me-
Leu) cyclosporin A, ((R)-(Cyclo)alkylthio-Sar)*-(4'-hy-
droxy-MeLeu)*-cyclosporin A, and ((R)-(Cyclo)alkylthio-
Ser)*-cyclosporin A derivatives described below.

These cyclosporin derivatives are represented by the fol-
lowing general formulas (II), (IID), and (IV) respectively:

(I)
Me

R
/

Alk

iY
N

oO

Me N—Me
4

oO

Me

Me on Me
Formula III

dn)
Me

Me R
/

Se Me Me OH Me i
Me ve Me 1 3o=N N N NH N

t] a] | 1 I 2
9 oO QO Me oO Oo

Me N=Me oO N—Me

Me NH 7H fy +—NH s

0 Me QO Me oO Me oO
Me Me

Me Me
Me Me
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-continued
Formula IV

Me

Me

Me Me OH

if Ys Me
=N N i]10 il | | 29 Oo O Me Oo

Me N==Me
Me g 7 6

He" N
0 Me O Me oO Me

Me :

Me

wherein Me is methyl: Alk is 2-6C alkylene or 3-6C
cycloalkylene; R is OH, COOH,alkoxycarbonyl, —NR,R;
or N(R,)—(CH,)—NR, R.: wherein R,.R, is H, alkyl, 3-6C
cycloalkyl, phenyl (optionally substituted by halo, alkoxy,
alkoxycarbonyl, amino, alkylaminoor dialkylamino), benzyl
or saturated or unsaturated heterocyclyl having 5 or 6 mem-
bers and 1-3 heteroatoms: or NR,Ris a 5 or 6 membered
heterocycle which may containa further N, OorS heteroatom
and maybe alkylated; R, is H or alkyl andnis 2-4; and the
alkyl moieties contain 1-4C.

In one embodiment, the cyclosporin componentis effective
as an immunosuppressant. Without wishing to be limited to
any particular theory ofoperation,it is believed that, incertain
embodiments of the present invention, the cyclosporin com-
ponent acts to enhance or restore lacrimal gland tearing in
providing the desired therapeutic effect.

One important feature of the present invention is that the
presently useful compositions contain less than 0.1% by
weight ofthe cyclosporin component. The advantages ofsuch
low-concentrations of cyclosporin components have been
discussed in some detail elsewhere herein. Low concentra-

tions ofcyclosporin component, together with concentrations
of the hydrophobic component suchthat the weight ratio of
cyclosporin component to hydrophobic componentis greater
than 0.08, provides one or more substantial advantages in the
present methods.

Any suitable hydrophobic component may be employed in
the present invention. Such hydrophobic component may be
considered as comprising a discontinuous phasein the pres-
ently useful cyclosporin component-containing emulsions,
with the water or aqueous phase being considered the con- 5:
tinuous phasein such emulsion. The hydrophobic component
is preferably selected soas to solubilize the cyclosporin com-
ponent, whichis often substantially insoluble in the aqueous
phase. Thus, with a suitable hydrophobic component
included in the presently useful emulsions, the cyclosporin
componentis preferably solubilized in the emulsions.

In one very useful embodiment, the hydrophobic compo-
nent comprises an oily material, in particular, a material
whichis substantially not miscible in water. Examples of
useful oily materials include, without limitation, vegetable
oils, animal oils, mineral oils, synthetic oils, and the like and
mixtures thereof. Thus, the present hydrophilic components
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(I)

Me

- 4
|

oO

N—Me

‘ 4

oO

Me

on “Ss

may comprise naturally occurring oils, including, without
limitation refined naturally occurring oils, or naturally occur-
ring oils which have been processed to alter their chemical
structures to some extent or oils which are substantially
entirely synthetic, One very useful hydrophobic component
includes higherfatty acid glycerides.

Examples of useful hydrophobic components include,
without limitation, olive oil, arachisoil, castoroil, mineraloil,

silicone fluid and the like and mixtures thereof. Higherfatty
acid glycerides such as olive oil, peanutoil, castor oil and the
like and mixtures thereofare particularly useful in the present
invention. Excellent results are obtained using a hydrophobic
component comprising castor oil. Without wishing to limit
the invention to any particular theory of operation, it is
believed that castor oil includes a relatively high concentra-
tion ofricinoleic acid whichitselfmay be useful in benefitting
ocular tissue and/or in providing one or more therapeutic
effects when administered to an eye.

The hydrophobic componentis preferably present in the
presently useful cyclosporin component containing emulsion
compositions in an amount greater than about 0.625% by
weight. For example, the hydrophobic component may be
present in an amount up to about 0.75% by weight or about
1.0% by weight or about 1.5% by weight or more ofthe
presently useful emulsion compositions.

The presently useful compositions may include one or
more other components in amounts effectiveto facilitate the
usefulness and effectiveness of the present methods and/or
the presently useful compositions. Examples of such other
components include, without limitation, emulsifier compo-
nents, surfactant components, tonicity components, poly
electrolyte components, emulsion stability components, vis-
cosity inducing components, demulcent components, acid
and/or bases to adjust the pH of the composition, buffer
components, preservative components and the like.

In one very useful embodiment, the presently useful com-
positions are substantially free of preservatives. Thus, the
presently useful compositionbe sterilized and maintained in
a sterile condition prior to use, for example, provided in
sealed package or otherwise maintained in a substantially
sterile condition.

Any suitable emulsifier component may be employed in
the presently useful compositions, provided, that such emul-

Z—=
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sifier component is effective in forming maintaining the
emulsion and/or in the hydrophobic component in emulsion,
while having no significant or undue detrimental effect or
effects on the compositions during storage oruse.

In addition, the presently useful compositions, as well as
each of the components of the present compositions in the
concentration present in the composition advantageously are
ophthalmically acceptable.

Useful emulsifier components may be selected from such
component which are conventionally used and well knownin
the art. Examples of such emulsifier components include,
without limitation, surface active components or surfactant
components which may be anionic, cationic, nonionic or
amphorteric in nature. In general, the emulsifier component
includes a hydrophobic constituent and hydrophilic constitu-
ent. Advantageously, the emulsifier component is water
soluble in the presently useful compositions. Preferably, the
emulsifier component is nonionic. Specific examples of suit-
able emulsifier components include, without limitation,
polysorbate 80, polyoxyalkylene alkylene ethers, polyalky- 2
lene oxide ethers ofalkyl alcohols, polyalkylene oxide ethers
of alkylphenols, other emulsifiers/surfactants, preferably
nonionic emulsifiers/surfactants, useful in ophthalmic com-
positions, and the like and mixtures thereof.

The emulsifier componentis present in an amounteffective
in forming the present emulsion and/or in maintaining the
hydrophobic component in emulsion with the water or aque-
ous component. In one preferred embodiment, the emulsifier
componentis present in an amount in a range ofabout 0.1%
to about 5%, more preferably about 0.2% to about 2% andstill
more preferably about 0.5% to about 1.5% by weight ofthe
presently useful compositions.

Polyelectrolyte or emulsionstabilizing components may
be included inthe presently useful compositions. Such com-
ponents are believed to be effective in maintaining the elec- 3
trolyte balance in the presently useful emulsions, thereby
stabilizing the emulsions and preventing the emulsions from
breaking downpriorto use. In one embodiment, the presently
useful compositions include a polyanionic componenteffec-
tive as an emulsion stabilizing component. Examples ofsuit-
able polyanionic components useful in the presently useful
compositions include, without limitation, anionic cellulose
derivatives, anionic acrylic acid-containing polymers,
anionic methacrylic acid-containing polymers, anionic
amino acid-containing polymers and the like and mixtures
thereof.

A particularly useful class of polyanionic components
include one or more polymeric materials having multiple
anionic charges. Examples include, but are not limited to:

metal carboxy methylcelluloses
metal carboxy methylbydroxyethylcelluloses
metal carboxy methylstarchs
metal carboxy methylhydroxyethylstarchs
hydrolyzed polyacrylamides and polyacrylonitriles
heparin
gucoaminoglycans
hyaluronic acid
chondroitin sulfate
dermatan sulfate

peptides and polypeptides
alginic acid
metal alginates
homopolymers and copolymers of one or more of
acrylic and methacrylic acids
metal acrylates and methacrylates
vinylsulfonic acid
metal vinylsulfonate
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amino acids, such as aspartic acid, giutamic
acid and the like
metal salts of amino acids

p-styrenesulfonic acid
metal p-styrenesulfonate
2-methacryloyloxyethylsulfonic acids
metal 2-methacryloyloxethylsulfonates
3-methacryloyloxy-2-hydroxpropylsulonic acids
metal 3-methacryloyloxy-2-hydroxypropylsulfonates
2-acrylamido-2-methylpropanesulfonic acids
metal 2-acrylamido-2-methylpropanesulfonates
allylsulfonic acid
metal allylsulfonate and the like.
One particularly useful stabilizing component includes

crosslinked polyacrylates, such as carbomers and Pemulen®
materials. Pemulen®is a registered trademark of B.P. Goo-
drich for polymeric emulsifiers and are commercially avail-
able from B.F. Goodrich Company, Specialty Polymers &
Chemicals Division, Cleveland, Ohio. Pemulen®materials

include acrylate/C10-30 alkyl acrylate cross-polymers, or
high molecular weight, co-polymersofacrylic acid anda long
chain alkyl methacrylate crosslinked withallyl ethers ofpen-
taerythritol.

The presently useful polyanionic components may also be
used to provide a suitable viscosity to the presently useful
compositions. Thus,the polyanionic components may be use-
ful in stabilizing the presently useful emulsions and in pro-
viding a suitable degree ofviscosity to the presently useful
compositions.

The polyelectrolyte or emulsion stabilizing component
advantageously is present in an amount effective to at least
assist in stabilizing the cyclosporin component-containing
emulsion. For example, the polyelectrolyte/emulsion stabi-
lizing component may be present in an amount in a range of
about 0.01% by weightorless to about 1% by weight or more,
preferably about 0.02% by weight to about 0.5% by weight,
of the composition.

Any suitable tonicity component may be employed in
accordance withthe present invention. Preferably, such tonic-
ity component is non-ionic, for example, in order to avoid
interfering with the other componentsin the presently useful
emulsions and to facilitate maintaining the stability of the
emulsion prior to use. Useful tonicity agents include, without
limitation, glycerine, mannitol, sorbitol and the like and mix-
tures thereof. The presently useful emulsions are preferably
within the range of plus or minus about 20% or about 10%
from being isotonic.

Ophthalmic demulcent components may be included in
effective amounts in the presently useful compositions. For
example, ophthalmic demulcent components such as car-
boxymethylcellulose, other cellulose polymers, dextran 70,
gelatin, glycerine, polyethylene glycols (e.g., PEG 300 and
PEG400), polysorbate 80, propylene glycol, polyvinyl alco-
hol, povidoneand the like and mixtures thereof, may be used
in the present ophthalmic compositions, for example, com-
positions useful for treating dry eye.

The demulcent components are preferably present in the
compositions, for example, in the form of eye drops, in an
amounteffective in enhancing the lubricity of the presently
useful compositions. The amount ofdemulcent componentin
the present compositions may be in a range ofat least about
0.01% orabout 0.02% to about 0.5% or about 1.0% by weight
of the composition.

Manyofthe presently useful polyelectrolyte/emulsion sta-
bilizing components may iso be effective as demulcent com-
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ponents, and vice versa. The emulsifier/surfactant compo-
nents may also be effective as demulcent components and
vice versa.

The pHofthe emulsions can be adjusted in a conventional
mannerusing sodium hydroxide and/or hydrochloric acid to
a physiological pH level. The pH of the presently useful
emulsions preferably is in the range of about 6 to about 10,
more preferably about 7.0 to about 8.0 andstill more prefer-
ably about 7.2 to about 7.6.

Although buffer components are not required in the pres-
ently useful compositions, suitable buffer components, for
example, and without limitation, phosphates. citrates,
acetates, borates and the like and mixtures thereof, may be
employed to maintain a suitable pH in the presently useful
compositions.

The presently useful compositions may include an effec-
tive amount ofa preservative component. Any suitable pre-
servative or combination ofpreservatives may be employed.
‘xamples of suitable preservatives include, without limita-

tion, benzalkonium chloride, methyl and ethyl parabens, hex- 2
etidine, phenyl mercuric salts and the like and mixtures
thereof. The amounts of preservative components included in
the present compositionsare suchto be effectiveinpreserving
the compositions and can vary based onthe specific preser-
vative component employed, the specific composition
involved, the specific application involved, and the like fac-
tors. Preservative concentrations often are in the range of
about 0.00001%to about 0.05% or about 0.1% (w/v) of the
composition, although other concentrations ofcertainpreser-
vatives may be employed.

Very useful examples of preservative components in the
present invention include, but are not limited to, chlorite
components. Specific examples of chlorite components use-
ful as preservatives in accordance with the present invention
include stabilized chlorine dioxide (SCD), metal chlorites ;
such as alkali metal and alkaline earth metal chlorites, and the
like and mixtures thereof. Technical grade (or USP grade)
sodiumchlorite is a very useful preservative component. The
exact chemical composition of many chlorite components,
for example, SCD,is not completely understood. The manu-
facture or production of certain chlorite components is
described in McNicholas U.S. Pat. No, 3,278,447, whichis

incorporated in its entirety by reference herein. Specific
examples ofuseful SCD products include that sold under the
trademark Dura Klor by Rio Linda Chemical Company,Inc.,
and that sold under the trademark Anthium Dioxide® by
International Dioxide, Inc. An especially useful SCD is a
product sold under the trademark Bio-Cide® by Bio-Cide
International, Inc., as well as a product identified by Allergan,
Inc. by the trademark Purite®.

Other useful preservatives include antimicrobial peptides.
Amongthe antimicrobial peptides which may be employed
include, without limitation, defensins, peptides related to
defensins, cecropins, peptides related to cecropins, magain-
ins and peptides related to magainins and other amino acid 5:
polymers with antibacterial, antifungal and/or antiviral
activities. Mixtures of antimicrobial peptides or mixtures of
antimicrobial peptides with other preservatives are also
included within the scope of the present invention.

The compositions of the present invention may include
viscosity modifying agents or components, such as cellulose
polymers, including hydroxypropyl methyl cellulose
(HPMC), hydroxyethy! cellulose (HEC), ethyl hydroxyethy!
cellulose, hydroxypropyl cellulose, methyl] cellulose and car-
boxymethyl cellulose; carbomers (e.g. carbopol, and the
like); polyvinyl alcohol; polyvinyl pyrrolidone: alginates;
carrageenans; and guar, karaya, agarose, locust bean, traga-
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canth and xanthan gums, Such viscosity modifying compo-
nents are employed,ifatall, in an amount effective to provide
a desired viscosity to the present compositions. The concen-
tration ofsuch viscosity modifiers will typically vary between
about 0.01 to about 5%w/v of the total composition, although
other concentrations ofcertain viscosity modifying compo-
nents may be employed.

Thepresently useful compositions may be produced using
conventional and well known methods useful in producing
ophthalmic products including oil-in-water emulsions.

In one example, the oily phase of the emulsion can be
combined with the cyclosporin component to solubilize the
cyclosporin componentin the oily material phase. The oily
phase and the water may be separately heated to an appropri-
ate temperature. This temperature may be the same in both
cases, generally a few degrees to about 10° C. above the
melting temperature of the ingredient(s) having the highest
melting point in the case ofa solid or semi-solid oily phase for
emulsifier components inthe oily phase. Where the oily phase
is a liquid at room temperature, a suitable temperature for
preparation of a composition may be determined by routine
experimentation in which the melting point of the ingredients
aside from the oily phase is determined. In cases where all
components ofeither the oily phase for the water phase are
soluble at room temperature, no heating may be necessary.
Non-emulsifying agents which are water soluble are dis-
solved in the water and oil soluble components including the
surfactant components are dissolvedin the oily phase.

To create an oil-in-water emulsion, the final oil phase is
gently mixed into either an intermediate, preferably de-ion-
ized water, phase or into the final water phase to create a
suitable dispersion and the productis allowed to cool with or
without stirring. In the case where the finaloil phaseis first
gently mixed into an intermediate water phase, the resulting
emulsion concentrate is thereafter mixed in the appropriate
ratio withthe final aqueous phase. In such cases, the emulsion
concentrate and the final aqueous phase may notbe at the
same temperature or heated above room temperature, as the
emulsion may be already formedat this point.

The oil-in-water emulsions of the present invention can be
sterilized after preparation using heat, for example, autoclave
steam sterilization or can be sterile filtered using, for
example, a 0.22 micronsterilefilter. Sterilization employing
a sterilizationfilter can be used when the emulsiondroplet or
globule or particle) size and characteristics allows this. The
dropletsize distribution of the emulsion need not be entirely
below the particle size cutoffof the 0.22 micronsterile filtra-
tion membraneto besterile-filtratable. In cases wherein the

droplet size distribution of the emulsionis abovethe particle
size cutoffofthe 0.22 micronsterile filtration membrane, the
emulsion needsto be able to deform or change while passing
through the filtration membraneand thenreform after passing
through. This propertyis easily determined by routinetesting
ofemulsion dropletsi e distributions and percent of total oil in
the compositions before andafterfiltration. Alternatively, a
loss ofa small amountof larger droplet sized material may be
acceptable.

The presentoil-in-water emulsions preferably are thermo-
dynamicaly stable, much like microemulsions, and yet may
not be isotropic transparent compositions a are microemul-
sions. The emulsions ofthe present invention advantageously
have a shelf life exceeding one year at room temperature.

The following non-limiting examples illustrate certain
aspects ofthe present invention.

EXAMPLE1

Two compositions are selected for testing. These compo-
sitions are produced in accordance with well knowntech-
niques and have the following make-ups:
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CompositionI Composition IT
wt % wt

Cyclosporin A O.1 0.05
Castor Oil 1.25 1.25
Polysorbate 80 1.00 1.00
Premulen ® 0.05 0.05
Glycerine 2.20 2.20
Sodium hydroxide qs qs
Purified Water qs qs
pH 7.2-7.6 7.2-7.6
Weight Ratio of Cyclosporin 0,08 0.04
A to CastorOil

These compositions are employed in a Phase 3, double-
masked, randomized, parallel group study for the treatment of
dry eye disease.

The results of this study indicate that Composition II, in
accordance with the present invention, which has a reduced
concentration of cyclosporin A and a cyclosporin A to castor
oil ratio of less than 0.08, provides overall efficacy in treating
dry eye disease substantially equal to that of CompositionI.
This is surprising for a numberofreasons. For example, the
reduced concentration of cyclosporin A in CompositionII
would have been expected to result in reduced overall efficacy
in treating dry eye disease. Also, the large amountofcastoroil
relative to the amount of cyclosporin A in Composition II
might have been expected to cause increased eye irritation
relative to Composition |. However, both Composition | and
CompositionII are found to be substantially non-irritating in
use.

Using relatively increased amounts of castor oil, with
reduced amounts of cyclosporin component, as in Composi-
tion Il, is believed to take advantage of the benefits, for
example the ocular lubrication benefits, ofcastoroil, as well
as the presenceofricinoleic acid in the castoroil, to at least
assist in treating dry eye syndrome in combination with
cyclosporin A.

In addition,it is foundthat the high concentrationofcastor
oil relative to cyclosporin component, as in Composition II,
provides the advantage of more quickly or rapidly (for
example, relative to a composition which includes only 50%
as muchcastor oil) breaking downor resolving the emulsion
in the eye, for example, as measured by split-lamp techniques
to monitor the composition in the eye for phase separation.
Such rapid break downofthe emulsion in the eye reduces
vision distortion as the result of the presence ofthe emulsion
in the eye, as well as facilitating the therapeutic effectiveness
of the composition in treating dry eye disease.

Using reduced amounts of cyclosporin A, as in Composi-
tion I], to achieve therapeutic effectiveness mitigates even
further against undesirable side effects and potential drug
interactions. Prescribing physicians can provide (prescribe)
Composition II to morepatients and/orwith fewerrestrictions_;:
and/or with reducedrisk ofthe occurrence ofadverse events,
e.g.. side effects, drug interactions and the like, relative to
providing CompositionI.

While this invention has been described with respect to
various specific examples and embodiments,it is to be under-
stood that the inventionis not limited thereto and thatit can be

variously practiced within the scope of the following claims.

Whatis claimedis:

1. A first topical ophthalmic emulsionfor treating an eye of
a human, whereinthefirst topical ophthalmic emulsion com-
prises cyclosporin A in an amount ofabout 0.05% by weight,
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polysorbate 80, acrylate/C10-30 alkyl acrylate cross-poly-
mer, water, and castor oil in an amount of about 1.25% by
weight; and

whereinthe first topical ophthalmic emulsionis therapeu-
tically effective in treating dry eye disease; and

wherein the first topical ophthalmic emulsion provides
overall efficacy substantially equal to a second topical
ophthalmic emulsion comprising, cyclosporin A in an
amount of about 0.1% by weight and castor oil in an
amountof about 1.25% by weight.

2. The first topical ophthalmic emulsion of claim 1,
wherein thefirst topical ophthalmic emulsion further com-
prises a tonicity agent or a demulcent component.

3. The first topical ophthalmic emulsion of claim 2,
wherein the tonicity agent or the demulcent component is
glycerine.

4. The first topical ophthalmic emulsion of claim 1,
wherein the first topical ophthalmic emulsion further com-
prises a buffer.

5. The first topical ophthalmic emulsion of claim 4,
wherein the buffer is sodium hydroxide.

6. The first topical ophthalmic emulsion of claim 1,
wherein the first topical ophthalmic emulsion further com-
prises glycerine and a buffer.

7. The first topical ophthalmic emulsion of claim 1,
wherein the first topical ophthalmic emulsion comprises
polysorbate 80 in an amount ofabout 1.0% by weight.

8. The first topical ophthalmic emulsion of claim 1,
wherein the first topical ophthalmic emulsion comprises
acrylate/C10-30 alkyl acrylate cross-polymerin an amount of
about 0.05% by weight.

9. The first topical ophthalmic emulsion of claim 1,
wherein thefirst topical ophthalmic emulsion further com-
prises glycerine in an amount ofabout 2.2% by weight and a
buffer.

10. The first topical ophthalmic emulsion of claim 9,
wherein the buffer is sodium hydroxide.

11. The first topical ophthalmic emulsion of claim 1,
wherein, when thefirst topical ophthalmic emulsion is admin-
istered to an eye ofa humaninaneffective amountin treating
dry eye disease, the blood of the humanhas substantially no
detectable concentration of cyclosporin A.

12. The first topical ophthalmic emulsion of claim 6,
whereinthefirst topical ophthalmic emulsion has a pH in the
range of about 7.2 to about7.6.

13. A first topical ophthalmic emulsionfor treating an eye
of a human, wherein the first topical ophthalmic emulsion
comprises cyclosporin A in an amount ofabout 0.05%by
weight, polysorbate 80, acrylate/C10-30 alkyl acrylate cross-
polymer, water, and castor oil in an amount ofabout 1.25% by
weight; and

whereinthe first topical ophthalmic emulsionis therapeu-
tically effective in treating dry eye disease and wherein
the first topical ophthalmic emulsionachievesatleast as
muchtherapeutic effectiveness as a second topical oph-
thalmic emulsion comprising cyclosporin A in an
amount of about 0.1% by weight and castor oil in an
amount ofabout 1.25% by weight.

14. A first topical ophthalmic emulsionfor treating an eye
of a human, wherein the first topical ophthalmic emulsion
comprises cyclosporin A in an amount of about 0.05% by
weight, polysorbate 80, acrylate/C10-30 alkyl acrylate cross-
polymer, water, and castoroil in an amount ofabout 1.25% by
weight; and

whereinthefirst topical ophthalmic emulsion breaks down
more quickly in the eye of a human, once administered
to the eye of the human, thereby reducing vision distor-
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tion in the eye of the human as compared to a second
topical ophthalmic emulsion that contains only about
50% as muchcastor oil as the first topical ophthalmic
emulsion.

15. A first topical ophthalmic emulsion for treating an eye
of a human, wherein the first topical ophthalmic emulsion
comprises cyclosporin A in an amount of about 0.05% by
weight, polysorbate 80, acrylate/C10-30 alkyl acrylate cross-
polymer, water, and castoroil in an amount ofabout 1.25% by
weight; and

wherein the first topical ophthalmic emulsion, when
administered to the eye of a human, demonstrates a
reduction in adverse events in the human,relative to a
second topical ophthalmic emulsion comprising
cyclosporin A in an amount ofabout 0.1% by weight and
castoroil in an amount ofabout 1.25% by weight.

16. The first topical ophthalmic emulsion ofclaim 15,
wherein the adverse events areside effects.

Ww

10

18

17. The first topical ophthalmic emulsion of claim 16,
wherein the side effects are selected from the group consist-
ing ofvisual distortion and eye irritation.

18. The first topical ophthalmic emulsion of claim 13,
wherein, when thefirst topical ophthalmic emulsion is admin-
istered to an eye of a human, the blood ofthe human has
substantially no detectable concentration of cyclosporin A.

19. The first topical ophthalmic emulsion of claim 14,
wherein, whenthefirst topical ophthalmic emulsionis admin-
istered to an eye of a human, the blood ofthe human has
substantially no detectable concentrationof cyclosporin A.

20. The first topical ophthalmic emulsion of claim 15,
wherein, whenthefirst topical ophthalmic emulsionis admin-
istered to an eye of a human, the blood of the human has
substantially no detectable concentration of cyclosporin A.

* * * * *
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UNITED STATES PATENT AND TRADEMARKOFFICE

CERTIFICATE OF CORRECTION

PATENT NO. : 8,642,556 B2 Page | of2
APPLICATION NO, : 13/967189

DATED : February 4, 2014

INVENTOR(S) : Andrew Acheampongetal.

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shownbelow:

In the Specification

In column |, line 34, delete “of:” and insert -- of --, therefor

In column 1, line 34, delete “cyclosporin a” and insert -- cyclosporin A --, therefor.

In column 1, line 35, delete “cyclosporin a” andinsert -- cyclosporin A --, therefor.

In column 1, line 37, delete “421” and insert -- 411 --, therefor.

In column 1, line 38, delete “aft” and insert -- after --, therefor.

In column 1, line 40, delete “18(2)” and insert -- 18(2):91 --, therefor.

In column 1, line 44, delete “1999,” and insert -- 1998, --, therefor.

In column 1, line 45, delete “1999,” and insert -- 1998, --, therefor.

In column 1, line 46, delete *438:991” and insert --438:991-5; --, therefor.

In column 1, line 56, delete ““A Ministrati on” and insert -- Administration--, therefor.

In column 2, line 15, delete “method”andinsert -- methods --, therefor.

In column 2, line 17, delete “employ” and insert -- employing--, therefor.

In column 2, line 19, delete “effects,” and insert -- effects --, therefor.

In column3, line 9, delete “clyclosporin” and insert -- cyclosporin --, therefor.

In column 3, line 42, delete “15%” and insert -- 1.5% --, therefor.

In column 5, line 8, delete “kerapoconiunctivitis,” and insert -- keratoconjunctivitis, --, therefor.

In column5, line 25, delete “treated,” and insert -- treated --, therefor.

In column 5, line 38, delete “chromatography mass”andinsert -- chromatography-mass--, therefor.

In column 5, line 38, delete “spectroscopy mass”andinsert -- spectroscopy-mass--, therefor.

In column 6, line 11, delete “mobil” and insert -- mobile --, therefor.

In column 9, line 26, delete “—-NR,R>:" and insert -- —NR,R:;:;--, therefor.

In column 9, line 30, delete “NR,R” and insert -- NR, R> --, therefor.

Signed and Sealed this

First Day of July, 2014

Viebstle Fo Lea
Michelle K. Lee

Deputy Director ofthe United States Patent and Trademark Office
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CERTIFICATE OF CORRECTION(continued) Page 2 of 2
U.S. Pat. No. 8,642,556 B2

In column 10, line 40, delete “benefitting” and insert -- benefiting --, therefor.

In column 10,line 62, delete “composition” and insert -- compositions may --, therefor.

In column 10, line 63, after “in” insert -- a --.

In column 11, line 14, delete “amphorteric” and insert -- amphoteric --, therefor.

In column 11, line 15, delete “and” and insert -- and a --, therefor.

In column 11, line 51, delete “methylbydroxyethylcelluloses” and insert

-- methylhydroxyethylcelluloses --, therefor.

In column 11, line 56, delete “gucoaminoglycans”and insert -- glycosaminoglycans--, therefor.

In column 11, line 63, delete “of” and insert -- of: --, therefor.

In column 12,line 1, delete “giutamic”andinsert -- glutamic --, therefor.

In column 12, line 8, delete “hydroxpropylsulonic” and insert -- hydroxypropylsulfonic --, therefor.

In column 12, line 15, delete “useful” and insert -- useful emulsion --, therefor.

In column12, line 22, delete “weight,” and insert -- weight --, therefor.

In column 12, line 23, delete “crosslinked” and insert -- cross-linked --, therefor.

In column 12, line 67, delete “iso” and insert -- also --, therefor.

In column 12, line 23, delete “for” and insert -- or --, therefor.

In column 14, lines 42-43, delete “or globule” and insert -- (or globule --, therefor.

In column 14, line 51, delete “si e’ and insert -- size --, therefor.

In column 14, lines 55-56, delete “thermodynamicaly”andinsert -- thermodynamically --, therefor.

In column 14, line 57, delete ‘“‘a are” and insert -- as are --, therefor.

In column 15, line 8, delete “Premulem ®” and insert -- Pemulem® --, therefor.
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METHODS OF PROVIDING THERAPEUTIC
EFFECTS USING CYCLOSPORIN

COMPONENTS

RELATED APPLICATION

This application is a continuation of copending U.S.appli-
cation Ser. No. 13/961,835 filed Aug. 7, 2013, which is a
continuation of copending U.S. application Ser. No. 11/897,
177, filed Aug. 28, 2007, which is a continuation of U.S.
application Ser. No. 10/927,857, filed Aug. 27, 2004, now
abandoned, which claimed the benefit of U.S. Provisional

Application No. 60/503,137 filed Sep. 15, 2003, which are
incorporated in their entirety herein by reference.

BACKGROUNDOFTHE INVENTION

The present invention relates to methods of providing
desired therapeutic effects to humans or animals using com-
positions including cyclosporin components. More particu- 2
larly, the invention relates to methods including administer-
ing to an eye ofa humanor animala therapeutically effective
amount of a cyclosporin component to provide a desired
therapeutic effect, preferably a desired ophthalmic or ocular
therapeutic effect.

The use ofcyclosporin-A and cyclosporin A derivatives to
treat ophthalmic conditions has been the subject of various
patents, for example Dinget al U.S. Pat. No. 5,474,979; Garst
USS.Pat. No. 6,254,860; and Garst U.S. Pat. No. 6,350,442,
this disclosure ofeach ofwhichis incorporated in its entirely
herein by reference. In addition, cyclosporin A compositions
used in treating ophthalmic conditions is the subject of a
number of publications. Such publications include, for
example, “Blood concentrations of cyclosporin a during
long-term treatment with cyclosporin a ophthalmic emul-
sions in patients with moderate to severe dry eve disease,”
Small etal, /Ocul Pharmacol Ther, 2002 October, 18(5):411-
8; “Distribution ofcyclosporin A in ocular tissues after topi-
cal administration to albino rabbits and beagle dogs,”
Acheampongetal, Curr Eve Res, 1999 February, 18(2):91-
103b; “Cyclosporine distribution into the conjunctiva, cor-
nea, lacrimal gland, and systemic blood following topical
dosing of cyclosporine to rabbit, dog, and human eves,”
Acheamponget al, Adv Exp Med Biol, 1998, 438:1001-4;
“Preclinical safety studies ofcyclosporine ophthalmic emul-
sion,’ Angelov et al, Adv Exp Med Biol, 1998, 438:991-5;
“Cyclosporin & Emulsion & Eye.” Stevensonet al, Ophthal-
mology, 2000 May, 107(5):967-74; and “Jwo multicenter,
randomized studies ofthe efficacy and safetyofcyclosporine
ophthalmic emulsion in moderate to severe dryeve disease.
CsA Phase 3 Study Group,” Sall et al, Ophthalmology, 2000
April, 107(4):631-9. Each of these publications is incorpo-
rated in its entirety herein by reference. In addition,
cyclosporin A-containing oil-in-water emulsions have been
clinically tested, under conditions ofconfidentiality, since the 5:
mid 1990's in order to obtain U.S. Food and Drug Adminis-
tration (FDA) regulatory approval.

Examples of useful cyclosporin A-containing emulsions
are set out in Ding et al U.S. Pat. No. 5,474,979. Example | of
this patent shows a series of emulsions in which the ratio of
cyclosporin A to castor oil in each of these compositions was
0.08 or greater, except for Composition B, which included
0.2% by weight cyclosporin A and 5% by weight castoroil.
The Dinget al patent placed no significance in Composition
B relative to Compositions A, C and D of Example 1.

Over time,it has becomeapparentthat cyclosporin A emul-
sions for ophthalmic use preferably have less than 0.2%by
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weight of cyclosporin A. With cyclosporin A concentrations
less than 0.2%, the amountofcastor oil employed has been
reduced since one of the functions of the castor oil is to

solubilize the cyclosporin A. Thus, if reduced amounts of
cyclosporin are employed, reduced amountsofcastoroil are
needed to provide effective solubilization of cyclosporin A.

There continues to be a need for providing enhanced meth-
ods of treating ophthalmic or ocular conditions with
cyclosporin-containing emulsions.

SUMMARYOFTHE INVENTION

New methods of treating a human or animal using
cyclosporin component-containing emulsions have beendis-
covered, Such methods provide substantial overall efficacy in
providing desired therapeutic effects. In addition, other
important benefits are obtained employing the present meth-
ods. For example, patient safety is enhanced. In particular, the
present methods provide for reduced risks ofside effects
and/or drug interactions. Prescribing physicians advanta-
geously have increased flexibility in prescribing such meth-
ods and the compositions useful in such methods, for
example, because of the reduced risks ofharmfulside effects
and/or drug interactions. The present methods canbe easily
practiced. In short, the present methods provide substantial
and acceptable overall efficacy, together with other advan-
tages, suchas increased safety and/or flexibility.

In one aspectofthe present invention, the present methods
comprise administering to an eye of a human or animal a
composition in the form of an emulsion comprising water, a
hydrophobic component and a cyclosporin component in a
therapeutically effective amount of less than 0.1% by weight
ofthe composition. The weight ratio of the cyclosporin com-
ponent to the hydrophobic componentis less than 0.08.

It has been found that the relatively increased amounts of
hydrophobic componenttogether withrelatively reduced, yet
therapeutically effective, amounts ofcyclosporin component
provide substantial and advantageous benefits. For example,
the overall efficacy of the present compositions, for example
in treating dry eye disease, is substantially equal to an iden-
tical composition in which the cyclosporin component is
present in an amount of0.1% by weight. Further, a relatively
high concentration of hydrophobic componentis believed to
provide for a more quick orrapid breaking downorresolving
of the emulsion in the eye, which reduces vision distortion
which may be caused by the presence ofthe emulsion in the
eye and/orfacilitates the therapeutic effectiveness of the com-
position. Additionally, and importantly, using reduced
amounts of the active cyclosporin component mitigates
against undesirable side effects and/or potential drug interac-
tions.

In short, the present invention providesat least one advan-
tageous benefit, and preferably a plurality of advantageous
benefits.

The present methods are useful in treating any suitable
condition which is therapeutically sensitive to or treatable
with cyclosporin components. Such conditions preferably are
ophthalmic or ocular conditions, that is relating to or having
to do with one or more parts of an eye ofa humanor animal.
Included among suchconditions are, without limitation, dry
eye syndrome, phacoanaphylactic endophthalmitis, uveitis,
vernal conjunctivitis, atopic kerapoconjunctivitis, corneal
graft rejection and the like conditions. The present invention
is particularly effective in treating dry eye syndrome.
Cyclosporin has been found as effective in treating immune
mediated keratoconjunctivitis sicca (KCSor dry eye disease)
in a patient suffering therefrom. The activity of cyclosporine
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is aS animmunosuppressant and in the enhancementor restor-
ing oflacrimal gland tearing. Other conditions that can be
treated with cyclosporin components include an absolute or
partial deficiency in aqueoustear production(keratoconjunc-
tivitis sicca, or KCS). Topical administration to a patient’s
tear deficient eye can increase tear productionin the eye. The
treatment can further serve to correct corneal and conjuncti-
val disorders exacerbatedby tear deficiency and KCS, such as
corneal scarring, corneal ulceration, inflammation ofthe cor-
nea or conjunctiva, filamentary keratisis, mucopurulent dis-
charge and vascularization ofthe cornea.

Employing reduced concentrationsofcyclosporin compo-
nent, as in the present invention, is advantageously effective
to provide the blood of the human or animal undertreatment
with reduced concentrations ofcyclosporin component, pref-
erably with substantially no detectable concentration of the
cyclosporin component. The cyclosporin component concen-
tration of blood can be advantageously measured using a
validated liquid chromatography/mass spectrometry-mass
spectrometry (VLC/MS-MS) analytical method, such as 2
described elsewhere herein.

In one embodiment, in the present methods the blood of the
human or animal has concentrations of cyclosporin compo-
nent of0.1 ng/mlorless.

Any suitable cyclosporin component effective in the
present methods may be used.

Cyclosporins are a group of nonpolar cyclic oligopeptides
with known immunosuppressant activity. Cyclosporin A,
along with several other minor metabolites, cyclosporin B
through I, have been identified. In addition, a number of
synthetic analogs have been prepared.

In general, commercially available cyclosporins may con-
tain a mixture of several individual cyclosporins whichall
share a cyclic peptide structure consisting of eleven amino
acid residues withatotal molecular weight ofabout 1,200, but 3
with different substituents or configurations of some of the
amino acids.

The term “cyclosporin component” as used herein is
intended to include any individual memberofthe cyclosporin
group and derivatives thereof, as well as mixtures of two or
more individual cyclosporins and derivatives thereof.

Particularly preferred cyclosporin components include,
without limitation, cyclosporin A, derivatives ofcyclosporin
A and the like and mixtures thereof. Cyclosporin A is an
especially useful cyclosporin component.

Any suitable hydrophobic component may be employed in
the present invention, Advantageously, the cyclosporin com-
ponent is solubilized in the hydrophobic component. The
hydrophobic component may be considered as comprising a
discontinuous phase inthe presently useful cyclosporin com-
ponent-containing emulsions.

The hydrophobic componentpreferably is present in the
emulsion compositions in an amount greater than about
0.625% by weight. For example, the hydrophobic component
may be present in an amountofup to about 1.0% by weight or 5:
about 1.5% by weight or more of the composition.

Preferably, the hydrophobic component comprises one or
more oily materials. Examples ofuseful oil materials include,
without limitation, vegetable oils, animal oils, mineral oils,
synthetic oils and the like and mixtures thereof. In a very
useful embodiment, the hydrophobic component comprises
one or more higherfatty acid glycerides. Excellentresults are
obtained when the hydrophobic component comprises castor
oil.

The presently useful compositions may include one or
more other components in amountseffective to facilitate the
usefulness and effectiveness of the compositions. Examples
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of such other components include, without limitation, emul-
sifier components, tonicity components, polyelectrolyte
components, surfactant components, viscosity inducing com-
ponents, acids and/or bases to adjust the pH ofthe composi-
tion, buffer components, preservative components and the
like. Components may be employed whichare effective to
perform two or more functions in the presently useful com-
positions. For example, components whichare effective as
both emulsifiers and surfactants may be employed, and/or
components whichare effective as both polyelectrolyte com-
ponents and viscosity inducing components may be
employed. The specific composition chosen for use in the
present invention advantageously is selected taking into
account various factors present in the specific application at
hand, for example, the desired therapeutic effect to be
achieved, the desired properties of the compositions to be
employed, the sensitivities of the humanor animal to whom
the compositionis to be administered, and the like factors.

The presently useful compositions advantageously are
ophthalmically acceptable. A composition, component or
material is ophthalmically acceptable when it is compatible
with ocular tissue, that is, it does not cause significant or
undue detrimental effects when brought into contact with
oculartissues.

Such compositions have pH’s within the physiological
range ofabout6 to about10, preferably ina range ofabout 7.0
to about 8.0 and more preferably in a range of about 7.2 to
about 7.6.

The present methods preferably provide for an administer-
ing step comprising topically administering the presently use-
ful compositions to the eye or eyes of a humanor animal.

Each and every feature described herein, and each and
every combination of two or more of such features, is
included withinthe scope ofthe present invention provided
that the features included in such a combinationare not mutu-

ally inconsistent.
These and other aspects and advantages ofthe present

invention are apparent in the following detailed description,
example and claims.

DETAILED DESCRIPTION

The present methods are effective for treating an eye of a
humanor animal. Such methods,in general, comprise admin-
istering, preferably topically administering, to an eye of a
humanor animal a cyclosporin component-containing emul-
sion. The emulsion contains water, for example U.S. pure
water, a hydrophobic component and a cyclosporin compo-
nent ina therapeutically effectrve amountofless than 0.1% by
weight of the emulsion. In addition, beneficial results have
been found when the weightratio ofthe cyclosporin compo-
nent to the hydrophobic componentis less than 0.08.

As noted above, the present administering step preferably
includes topically administering the emulsion to the eye of a
patient of a human or animal. Such administering may
involve a single use of the presently useful compositions, or
repeated or periodic use of such compositions, for example,
as required or desired to achieve the therapeutic effect to be
obtained. The topical administration of the presently useful
composition may involve providing the composition in the
form of eye drops or similar form or other form so as to
facilitate such topical administration.

The present methods have been found to be very effective
in providing the desired therapeutic effect or effects while, at
the same time, substantially reducing, or even substantially
eliminating, side effects which may result fromthe presence
of the cyclosporin componentin the blood of the humanor
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animalbeing treated, and eyeirritation which,in the past, has
been caused by the presence ofcertain components in priorart
cyclosporin-containing emulsions. Also, the use of the
present compositions which include reduced amounts of the
cyclosporin components allow for more frequent administra-
tion of the present compositionsto achieve the desired thera-
peutic effect or effects without substantially increasing the
risk ofside effects and/oreyeirritation.

The present methods are useful in treating any condition
which is therapeutically sensitive to or treatable with
cyclosporin components. Such conditions preferably are oph-
thalmic or ocular conditions, that is relating to or having to do
with one or more parts of an eye of a human or animal.
Included among such conditions are, without limitation, dry
eye syndrome, phacoanaphylactic endophthalmitis, uveitis,
vernal conjunctivitis, atopic kerapoconjunctivitis, corneal
graft rejection andthe like conditions. The present invention
is particularly effective in treating dry eye syndrome.

The frequency of administration and the amount of the
presently useful composition to use during each administra-
tion varies depending upon the therapeutic effect to be ?
obtained, the severity of the condition being treated and the
like factors. The presently useful compositions are designed
to allow the prescribing physician substantial flexibility in
treating various ocular conditions to achieve the desired
therapeutic effect or effects with reducedrisk ofside effects
and/or eyeirritation. Such administration may occur on an as
needed basis, for example, in treating or managing dry eye
syndrome, on a one time basis or on a repeated or periodic
basis once, twice, thrice or more times daily depending on the
needs of the humanor animalbeing treated and other factors
involved in the application at hand.

CH;

H;C

Oneofthe important advantages ofthe present invention is
the reduced concentration of the cyclosporin component in
the blood ofthe humanor animal as a result ofadministering
the present compositionas described herein. One very useful
embodiment of the present administering step provides no
substantial detectable concentration of cyclosporin compo-
nent in the blood of the humanor animal. Cyclosporin com-
ponent concentrationin blood preferably is determined using
a liquid chromatography-mass spectroscopy-mass spectros-
copy (LC-MS/MS), whichtest has a cyclosporin component
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detection limit of0.1 ng/ml. Cyclosporin component concen-
trations belowor less than 0.1 ng/ml are therefore considered
substantially undetectable.

The LC-MS/MStest is advantageously run as follows.
One ml of blood is acidified with 0.2 ml of 0.1 N HCl

solution, then extracted with 5 ml of methyl t-butyl ether.
After separation from the acidified aqueous layer, the organic
phase is neutralized with 2 ml of 0.1 N NaOH,evaporated,
reconstituted in a water/acetonitrile-based mobil phase, and
injected onto a 2.1x50 mm,3 im pore size C-8 reverse phase
highpressure liquid chromatography (HPLC) column (Key-
stone Scientific, Bellefonte, Pa.). Compounds are gradient-
eluted at 0.2 mL/min and detected using an API II] triple
quadrupole mass spectrometer with a turbo-ionspray source
(PE-Sciex, Concord, Ontario, Canada). Molecular reaction
monitoring enhances the sensitivity and selectivity of this
assay. Protonated molecules for the analyte and aninternal
standard are collisionally dissociated and product ions at m/z
425 are monitored for the analyte and the internal standard.
Underthese conditions, cyclosporin A and the internal stan-
dard cyclosporin G elute with retention times of about 3.8
minutes. The lower limit of quantitation is 0.1 ng/mL, at
which concentration the coefficient ofvariation and deviation
from nominal concentration is <15%.

As noted previously, any suitable cyclosporin component
effective in the present methods may be employed. Very use-
ful cyclosporin components include, without limitation,
cyclosporin A, derivatives of cyclosporin A and the like and
nuxtures thereof.

The chemical structure for cyclosporin A is represented by
Formula |

Fonnula 1
Hc

CH; 0

NH CH;
A Nm

O : oO
Nex,

N—CH;

oO CH;

" : CH;
CH;

H3C CH;

As used herein the term “derivatives” ofa cyclosporinrefer

to compounds having structures sufficiently similar to the
cyclosporinso as to function in a mannersubstantially similar
to or substantially identical to the cyclosporin, for example,
cyclosporin A, in the present methods. Included, without
limitation, within the useful cyclosporin A derivatives are
those selected from ((R)-methylthio-Sar)*-(4'-hydroxy-Me-
Leu) cyclosporin A, ((R)-(Cyclo)alkylthio-Sar)*-(4'-hy-
droxy-MeLeu)*-cyclosporin A, and ((R)-(Cyclo)alkylthio-
Sar)*-cyclosporin A derivatives described below.
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These cyclosporin derivatives are represented by the fol- or N(R,)C(CH,)CNR,R,:; wherein R,.R, is H, alkyl, 3-6C
lowing general formulas(II), (II]), and (IV) respectively: cycloalkyl, phenyl (optionally substituted by halo, alkoxy,

Formula II

(ID
Me

Me R
/

Me OH Me *Me Me

Me ve Y Me { \° s
O=N—5 | N—1 I 1 1 | NHS a

9 oO QO Me Oo Oo Oo

 

 

Me N=Me oO N—Me

ao , y +—NH 4Oo
Me O Me 0 Me oO

Me Me
Me

Me Me

Me OH
Formula IIT

(IIT)
Me

Me R
/

Me Me. Me OH Me \
Me Me Me Me s

\

o=Nn—t “ ) NHS xOo e Oo 0 oO

Me N=Me oO

ae : ie : " :
9 Me QO Me Oo Me

Me
Me

Me
Formula IV

(1)
Me

Me

Me

Me Me Me OH Me |
Me ve Me y°

o=Nn—t n—t ) NHS N=
9 oO O Me oO oO 0

Me N=Me oO

Me : oS ¢ : 3
S Me QO Me Oo Me

Me
Me

Me

wherein Me is methyl; Alk is 2-6C alkylene or 3-6C alkoxycarbonyl, amino, alkylaminoor dialkylamino), benzyl
cycloalkylene; R is OH, COOH, alkoxycarbonyl, —NR,R, or saturated or unsaturated heterocyclyl having 5 or 6 mem-
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bers and 1-3 heteroatoms: or NR,R, is a 5 or 6 membered
heterocycle which may containa further N, OorS heteroatom
and maybe alkylated; R, is H or alkyl and nis 2-4; and the
alkyl moieties contain 1-4C.

In one embodiment,the cyclosporin componentis effective
as an immunosuppressant. Without wishing to be limited to
any particular theory ofoperation,it is believed that, in certain
embodiments ofthe present invention, the cyclosporin com-
ponent acts to enhance or restore lacrimal gland tearing in
providing the desired therapeutic effect.

One important feature of the present invention is that the
presently useful compositions contain less than 0.1% by
weight ofthe cyclosporin component. The advantages ofsuch
low-concentrations of cyclosporin components have been
discussed in some detail elsewhere herein. Low concentra-

tions ofcyclosporin component, together with concentrations
of the hydrophobic component suchthat the weight ratio of
cyclosporin componentto hydrophobic componentis greater
than 0.08, provides one or more substantial advantagesin the
present methods.

Any suitable hydrophobic component may be employed in
the present invention. Such hydrophobic component may be
considered as comprising a discontinuous phasein the pres-
ently useful cyclosporin component-containing emulsions,
with the water or aqueous phase being considered the con-
tinuousphase in such emulsion. The hydrophobic component
is preferably selected soas to solubilize the cyclosporin com-
ponent, whichis often substantially insoluble in the aqueous
phase. Thus, with a suitable hydrophobic component
included in the presently useful emulsions, the cyclosporin
componentis preferably solubilized in the emulsions.

In one very useful embodiment, the hydrophobic compo-
nent comprises an oily material, in particular, a material
which is substantially not miscible in water. Examples of
useful oily materials include, without limitation, vegetable 3
oils, animal oils, mineraloils, synthetic oils, and the like and
mixtures thereof. Thus, the present hydrophilic components
may comprise naturally occurring oils, including, without
limitationrefined naturally occurring oils, or naturally occur-
ring oils which have been processed to alter their chemical
structures to some extent or oils which are substantially
entirely synthetic. One very useful hydrophobic component
includes higher fatty acid glycerides.

Examples of useful hydrophobic components include,
without limitation, olive oil, arachisoil, castor oil, mineral oil,
silicone fluid and the like and mixtures thereof. Higher fatty
acid glycerides suchasolive oil, peanutoil, castor oil and the
like and mixtures thereofare particularly useful in the present
invention. Excellent results are obtained using a hydrophobic
component comprising castor oil. Without wishing to limit
the invention to any particular theory of operation, it is
believed that castoroil includesa relatively high concentra-
tion ofricinoleic acid whichitselfmay be useful in benefiting
ocular tissue and/or in providing one or more therapeutic
effects when administered to an eye.

The hydrophobic componentis preferably present in the
presently useful cyclosporin component-containing emul-
sion compositions in an amountgreater than about 0.625% by
weight. For example, the hydrophobic component may be
present in an amount up to about 0.75% by weight or about
1.0% by weight or about 1.5% by weight or more ofthe
presently useful emulsion compositions.

The presently useful compositions may include one or
more other components in amounts effective to facilitate the
usefulness and effectiveness of the present methods and/or
the presently useful compositions. Examples of such other
components include, without limitation, emulsifier compo-
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nents, surfactant components, tonicity components, poly
electrolyte components, emulsion stability components, vis-
cosity inducing components, demulcent components, acid
and/or bases to adjust the pH of the composition, buffer
components, preservative componentsandthelike.

In one very useful embodiment, the presently useful com-
positions are substantially free of preservatives. Thus, the
presently useful compositions may besterilized and main-
tained in a sterile condition prior to use, for example, pro-
vided in a sealed package or otherwise maintained in a sub-
stantially sterile condition.

Any suitable emulsifier component may be employed in
the presently useful compositions, provided, that such emul-
sifier component is effective in forming maintaining the
emulsion and/or in the hydrophobic component in emulsion,
while having nosignificant or undue detrimental effect or
effects on the compositions during storage oruse.

In addition, the presently useful compositions, as well as
each of the components of the present compositionsin the
concentration present in the composition advantageously are
ophthalmically acceptable.

Useful emulsifier components may be selected from such
component whichare conventionally used and well knownin
the art. Examples of such emulsifier components include,
without limitation, surface active components or surfactant
components which may be anionic, cationic, nonionic or
amphorteric in nature. In general, the emulsifier component
includes a hydrophobic constituent and a hydrophilic con-
stituent. Advantageously, the emulsifier component is water
soluble in the presently useful compositions. Preferably, the
emulsifier componentis nonionic. Specific examples ofsuit-
able emulsifier components include, without limitation,
polysorbate 80, polyoxyalkylene alkylene ethers, polyalky-
lene oxide ethers ofalkyl alcohols, polyalkylene oxide ethers
of alkylphenols, other emulsifiers/surfactants, preferably
nonionic emulsifiers/surfactants, useful in ophthalmic com-
positions, and the like and mixtures thereof.

The emulsifier componentis present in an amounteffective
in forming the present emulsion and/or in maintaining the
hydrophobic componentin emulsion withthe water or aque-
ous component.In one preferred embodiment, the emulsifier
componentis present in an amount in a range of about 0.1%
to about 5%, more preferably about 0.2% to about 2% andstill
more preferably about 0.5% to about 1.5% by weight of the
presently useful compositions.

Polyelectrolyte or emulsion stabilizing components may
be included in the presently useful compositions. Such com-
ponents are believedto beeffective in maintaining the elec-
trolyte balance in the presently useful emulsions, thereby
stabilizing the emulsions and preventing the emulsions from
breaking downpriorto use. In one embodiment, the presently
useful compositions include a polyanionic componenteffec-
tive as an emulsionstabilizing component. Examplesofsuit-
able polyanionic components useful in the presently useful
compositions include, without limitation, anionic cellulose
derivatives, anionic acrylic acid-containing polymers,
anionic methacrylic acid-containing polymers, anionic
amino acid-containing polymers and the like and mixtures
thereof.

A particularly useful class of polyanionic components
include one or more polymeric materials having multiple
anionic charges. Examples include, but are not limited to:

metal carboxy methylcelluloses
metal carboxy methylhydroxyethylcelluloses
metal carboxy methylstarchs
metal carboxy methylhydroxyethylstarchs
hydrolyzed polyacrylamides and polyacrylonitriles
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heparin
gucoaminoglycans
hyaluronic acid
chondroitin sulfate
dermatan sulfate

peptides and polypeptides
alginic acid
metal alginates
homopolymers and copolymers of one or more of:
acrylic and methacrylic acids
metal acrylates and methacrylates
vinylsulfonic acid
metal vinylsulfonate
amino acids, such as aspartic acid, glutamic acid and the

like
metal salts ofamino acids

p-styrenesulfonic acid
metal p-styrenesulfonate
2-methacryloyloxyethylsulfonic acids
metal 2-methacryloyloxethylsulfonates
3-methacryloyloxy-2-hydroxypropylsulonic acids
metal 3-methacryloyloxy-2-hydroxypropylsulfonates
2-acrylamido-2-methylpropanesulfonic acids
metal 2-acrylamido-2-methylpropanesulfonates
allylsulfonic acid
metal allylsulfonate and thelike.
Oneparticularly useful emulsion stabilizing component

includes crosslinked polyacrylates, such as carbomers and
Pemulen® materials. Pemulen®is a registered trademark of
B.F. Goodrich for polymeric emulsifiers and are commer-
cially available from B.F. Goodrich Company, Specialty
Polymers & Chemicals Division, Cleveland, Ohio.
Pemulen® materials include acrylate/C10-30 alkyl acrylate
cross-polymers, or high molecular weight co-polymers of
acrylic acid and a long chain alky! methacrylate cross-linked 3
with allyl ethers of pentaerythritol.

The presently useful polyanionic components may also be
used to provide a suitable viscosity to the presently useful
compositions. Thus, the polyanionic components may be use-
ful in stabilizing the presently useful emulsions and in pro-
viding a suitable degree of viscosity to the presently useful
compositions,

The polyelectrolyte or emulsion stabilizing component
advantageously is present in an amount effective to at least
assist in stabilizing the cyclosporin component-containing

emulsion. For example, the polyelectrolyte/emulsion stabi-
lizing component may be present in an amount in a range of
about 0.01% by weightorless to about 1% by weight or more,
preferably about 0.02% by weight to about 0.5% by weight,
ofthe composition.

Any suitable tonicity component may be employed in
accordancewiththe present invention. Preferably, suchtonic-
ity component is non-ionic, for example, in order to avoid
interfering with the other componentsin the presently useful
emulsions and to facilitate maintaining the stability of the
emulsionprior to use. Useful tonicity agents include, without
limitation, glycerine, mannitol, sorbitol and the like and mix-
tures thereof. The presently useful emulsions are preferably
within the range of plus or minus about 20% or about 10%
from being isotonic.

Ophthalmic demulcent components may be included in
effective amounts in the presently useful compositions. For
example, ophthalmic demulcent components such as car-
boxymethylcellulose, other cellulose polymers, dextran 70,
gelatin, glycerine, polyethylene glycols (e.g., PEG 300 and
PEG400), polysorbate 80, propylene glycol, polyvinyl!alco-
hol, povidone and the like and mixtures thereof, may be used
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in the present ophthalmic compositions, for example, com-
positions useful for treating dry eye.

The demulcent components are preferably present in the
compositions, for example, in the form of eye drops, in an
amounteffective in enhancing the lubricity of the presently
useful compositions. The amount ofdemulcent componentin
the present compositions may be in a range ofat least about
0.01% orabout 0.02% to about 0.5% or about 1.0% by weight
of the composition.

Manyofthe presently useful polyelectrolyte/emulsion sta-
bilizing components may also be effective as demulcent com-
ponents, and vice versa. The emulsifier/surfactant compo-
nents may also be effective as demulcent components and
vice versa.

The pH ofthe emulsions can be adjusted in a conventional
manner using sodium hydroxide and/or hydrochloric acid to
a physiological pH level. The pH of the presently useful
emulsions preferably is in the range of about 6 to about 10,
more preferably about 7.0 to about8.0 andstill more prefer-
ably about 7.2 to about 7.6.

Although buffer components are not required in the pres-
ently useful compositions, suitable buffer components, for
example, and without limitation, phosphates, citrates,
acetates, borates and the like and mixtures thereof, may be
employed to maintain a suitable pHin the presently useful
compositions.

The presently useful compositions may include an effec-
tive amount of a preservative component. Any suitable pre-
servative or combination of preservatives may be employed.
Examples of suitable preservatives include, without limita-
tion, benzalkoniumchloride, methyl and ethyl parabens, hex-
etidine, phenyl mercuric salts and the like and mixtures
thereof. The amountsofpreservative components included in
the present compositions are suchtobeeffective in preserving
the compositions and can vary based on the specific preser-
vative component employed, the specific composition
involved, the specific application involved,and thelike fac-
tors. Preservative concentrations often are in the range of
about 0.00001% to about 0.05% or about 0.1%(w/v) of the
composition, although other concentrations ofcertain preser-
valives may be employed.

Very useful examples of preservative components in the
present invention include, but are not limited to, chlorite
components. Specific examples of chlorite components use-
ful as preservatives in accordance with the present invention
include stabilized chlorine dioxide (SCD), metal chlorites
such as alkali metal and alkaline earth metal chlorites, and the

like and mixtures thereof. Technical grade (or USP grade)
sodiumchlorite is a very useful preservative component. The
exact chemical composition of many chlorite components,
for example, SCD,is not completely understood. The manu-
facture or production of certain chlorite components is
described in McNicholas U.S. Pat. No. 3.278.447, whichis
incorporated in its entirety by reference herein. Specific
examples ofuseful SCDproducts include that sold underthe
trademark Dura Klor by Rio Linda Chemical Company, Inc.,
and that sold under the trademark Anthium Dioxide® by
International Dioxide, Inc. An especially useful SCD is a
product sold under the trademark Bio-Cide® by Bio-Cide
International, Inc., as well as a product identified by Allergan,
Inc. by the trademark Purite®,

Other useful preservatives include antimicrobial peptides.
Among the antimicrobial peptides which may be employed
include, without limitation, defensins, peptides related to
defensins, cecropins, peptides related to cecropins, magain-
ins and peptides related to magainins and other amino acid
polymers with antibacterial, antifungal and/or antiviral
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activities. Mixtures of antimicrobial peptides or mixtures of
antimicrobial peptides with other preservatives are also
included within the scope of the present invention.

The compositions of the present invention may include
viscosity modifying agents or components,such as cellulose
polymers, including hydroxypropyl methyl cellulose
(HPMC), hydroxyethy! cellulose (HEC), ethyl hydroxyethyl
cellulose, hydroxypropyl cellulose, methy] cellulose and car-
boxymethy! cellulose; carbomers (e.g. carbopol, and the
like); polyvinyl alcohol; polyvinyl pyrrolidone; alginates;
carrageenans; and guar, karaya, agarose, locust bean, traga-
canth and xanthan gums. Such viscosity modifying compo-
nents are employed,ifat all, in an amount effective to provide
a desired viscosity to the present compositions. The concen-
tration ofsuch viscosity modifiers will typically vary between
about 0.01 to about 5% w/v of the total composition, although
other concentrations ofcertain viscosity modifying compo-
nents may be employed.

The presently useful compositions may be produced using 2
conventional and well known methods useful in producing
ophthalmic products including oil-in-water emulsions.

In one example, the oily phase of the emulsion can be
combined with the cyclosporin component to solubilize the
cyclosporin componentin the oily material phase. The oily
phase and the water may be separately heated to an appropri-
ate temperature. This temperature may be the same in both
cases, generally a few degrees to about 10° C. above the
melting temperature of the ingredient(s) having the highest
melting pointin the case ofa solid or semi-solid oily phase for
emulsifier components in the oily phase. Where the oily phase
is a liquid at room temperature, a suitable temperature for
preparation of a composition may be determined by routine
experimentation in which the melting point of the ingredients
aside from the oily phase is determined. In cases where all
components ofeither the oily phase or the water phase are
soluble at room temperature, no heating may be necessary.
Non-emulsifying agents which are water soluble are dis-
solved in the water and oil soluble components including the
surfactant components are dissolved in the oily phase.

‘To create an oil-in-water emulsion, the final oil phase is
gently mixed into either an intermediate, preferably de-ion-
ized water, phase or into the final water phase to create a
suitable dispersion and the productis allowed to cool with or
without stirring. In the case wherethefinal o1! phase isfirst
gently mixed into an intermediate water phase, the resulting
emulsion concentrate is thereafter mixed in the appropriate
ratio withthe final aqueousphase. In such cases, the emulsion
concentrate and the final aqueous phase may not be at the
same temperature or heated above room temperature, as the
emulsion may be already formedat this point.

The oil-in-water emulsions of the present invention can be
sterilized after preparation using heat, for example, autoclave
steam sterilization or can be sterile filtered using, for s:
example, a 0.22 micronsterile filter. Sterilization employing
a sterilizationfilter can be used when the emulsiondroplet(or
globule or particle) size and characteristics allows this. The
droplet size distribution of the emulsion need notbe entirely
below theparticle size cutoffofthe 0.22 micronsterile filtra-
tion membraneto besterile-filtratable. In cases wherein the

droplet size distribution of the emulsion is abovetheparticle
size cutoffof the 0.22 micron sterile filtration membrane, the

emulsion needs to be able to deform or change while passing
throughthe filtration membrane and thenreform afterpassing
through. This property 1s easily determined by routinetesting
ofemulsiondropletsize distributions and percentoftotal oil
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in the compositions before and afterfiltration. Alternatively, a
loss ofa small amountof larger droplet sized material may be
acceptable.

The present oil-in-water emulsions preferably are thermo-
dynamically stable, much like microemulsions, and yet may
not be isotropic transparent compositions as are microemul-
sions. The emulsions of the present invention advantageously
have a shelflife exceeding one year at room temperature.

The following non-limiting examples illustrate certain
aspects of the present invention.

EXAMPLE1

Two compositions are selected for testing. These compo-
sitions are produced in accordance with well known tech-
niques and have the following make-ups:

Composition I Composition ITwt % wt %

Cyclosporin 0.1 0.05
Castor Oil 1.25 1.25
Polysorbate 80 1.00 1.00
Premulen ® 0.05 0.05
Glycerine 2.20 2.20
Sodiumhydroxide qs qs
Purified Water qs qs
pH 7.2-7.6 7.2-7.6
Weight Ratio of Cyclosporin 0,08 0.04A to Castor Oil

These compositions are employed in a Phase 3, double-
masked, randomized, parallel group study for the treatment of
dry eye disease.

The results of this study indicate that Composition II, in
accordance with the present invention, which has a reduced
concentration ofcyclosporin A and a cyclosporin A to castor
oil ratio ofless than 0,08, provides overall efficacy in treating
dry eye disease substantially equal to that of CompositionI.
This is surprising for a numberofreasons. For example, the
reduced concentration of cyclosporin A in Composition I]
would have been expected to result in reduced overall efficacy
in treating dry eye disease. Also, the large amountofcastoroil
relative to the amount of cyclosporin A in Composition II
might have been expected to cause increased eye irritation
relative to Composition I. However, both Composition I and
Composition II are found to be substantially non-irritating inuse.

Using relatively increased amounts of castor oil, with
reduced amounts of cyclosporin component, as in Composi-
tion II, is believed to take advantage of the benefits, for
example the ocular lubrication benefits, of castor oil, as well
as the presence of ricinoleic acid in the castoroil, to at least
assist in treating dry eye syndrome in combination with
cyclosporin A.

In addition,it is found that the high concentrationofcastor
oil relative to cyclosporin component, as in CompositionI,
provides the advantage of more quickly or rapidly (for
example, relative to a composition which includes only 50%
as muchcastor oil) breaking downor resolving the emulsion
in the eye, for example, as measured bysplit-lamp techniques
to monitor the composition in the eye for phase separation.
Such rapid break down of the emulsion in the eye reduces
vision distortion as the result ofthe presence ofthe emulsion
in the eye, as well as facilitating the therapeutic effectiveness
of the composition intreating dry eye disease.
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Using reduced amounts of cyclosporin A, as in Composi-
tion Il, to achieve therapeutic effectiveness mitigates even
further against undesirable side effects and potential drug
interactions. Prescribing physicians can provide (prescribe)
CompositionII to morepatients and/orwith fewerrestrictions
and/or with reduced risk of the occurrence ofadverse events,

e.g., side effects, drug interactions and the like, relative to
providing CompositionI.

While this invention has been described with respect to
various specific examples and embodiments,it is to be under-
stood that the inventionis notlimited thereto andthatit can be

variously practiced within the scope ofthe following claims.

Whatis claimedis:

1. A methodofincreasing tear production in the eye ofa
human, the method comprising topically administering to the
eye ofthe humanin need thereof an emulsion at a frequency
oftwicea day, wherein the emulsion comprises cyclosporin A
in an amount of about 0.05% by weight, polysorbate 80,
acrylate/C10-30 alkyl acrylate cross-polymer, water, and cas-
tor oil in an amountofabout 1.25% by weight; and

wherein the topical ophthalmic emulsion is effective in
increasing tear production.

2. The method ofclaim 1, wherein the emulsion further

comprises a tonicity agent or a demulcent component.
3. The method ofclaim 2, whereinthe tonicity agentor the

demulcent componentis glycerine.
4. The method of claim 1, wherein the emulsion further

comprises a buffer.
5. The method of claim 4, wherein the buffer is sodium

hydroxide.
6. The method of claim 1, wherein the topical ophthalmic

emulsion further comprises glycerine and a buffer.
7. The method ofclaim 1, wherein the emulsion comprises

polysorbate 80 in an amount of about 1.0% by weight.
8. The method ofclaim 1, wherein the emulsion comprises

acrylate/C 10-30 alkyl acrylate cross-polymerin an amountof
about 0.05% by weight.

9. The method of claim 1, wherein the emulsion further

comprises glycerine in an amount of about 2.2% by weight
and a buffer.

10. The method of claim 9, wherein the buffer is sodium

hydroxide.
11. The method ofclaim 1, wherein, when the emulsionis

administered to an eye of a human in aneffective amount in
increasing tear production, the blood of the humanhas sub-
stantially no detectable concentration of cyclosporin A.

12. The method ofclaim 6, wherein the emulsion has a pH
in the range of about 7.2 to about7.6.

13. The method of claim 1, wherein the emulsionis as

substantially therapeutically effective as a second emulsion
administered to a human in need thereof at a frequency of
twicea day, the second emulsion comprising cyclosporinA in
an amount of 0.1% by weight and castoroil in an amount of
1.25% by weight.

14. The method ofclaim 1, wherein the emulsion achieves

at least as much therapeutic effectiveness as a second emul-
sion administered to a humanin need thereofat a frequency of
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twice a day, the second emulsion comprising cyclosporin A in
an amount of 0.1% by weight and castor oil in an amount of
1.25% by weight.

15. The method ofclaim 1, wherein the emulsion breaks

down more quickly in the eye ofa human, once administered
to the eye of the human, thereby reducing vision distortion in
the eye of the human as compared to a second emulsion that
contains only 50%as muchcastoroil.

16. The method ofclaim 1, wherein the emulsion, when

administeredto the eye ofa human, demonstrates a reduction
in adverse events in the human,relative to a second emulsion

administered to a human in need thereof at a frequency of
twice a day, the second emulsion comprising cyclosporinA in
an amount of 0.1% by weight and castor oil in an amount of
1.25% by weight.

17. The method ofclaim 16, wherein the adverse events are
side effects.

18. A method oftreating keratoconjunctivitis sicca, the
method comprising the step of topically administering to an
eye ofa humanin need thereofan emulsion at a frequency of
twice a day, the emulsion comprising:

cyclosporin A in an amount of about 0.05% by weight;
castor oil in an amount of about 1.25% by weight:
polysorbate 80 in an amount ofabout 1.0% by weight;
acrylate/C10-30alkyl acrylate cross-polymerin an amount

of about 0.05%by weight;
a tonicity component or a demulcent component in an

amount of about 2.2% by weight;
a buffer; and
water;

wherein the emulsion is effective in treating keratocon-
junctivitis sicca and wherein the topical ophthalmic
emulsion has a pHin the range ofabout7.2 to about7.6.

19. The method ofclaim 8, wherein the buffer is sodium

hydroxide.
20. The method ofclaim8, wherein the tonicity component

or the demulcent componentis glycerine.
21. The method ofclaim 8, wherein, when the emulsionis

administered to the eye of a humanin aneffective amountin
treating keratoconjunctivitis sicca, the blood of the human
has substantially no detectable concentration of the
cyclosporin A.

22. A method comprising:
administering an emulsiontopically to the eye of a human

having keratoconjunctivitis sicca at a frequency of twice
a day, wherein the emulsion comprises:
cyclosporin A in an amount ofabout 0.05% by weight;
castoroil in an amount of about 1.25%by weight;
polysorbate 80 in an amountofabout 1.0% by weight:
acrylate/C10-30 alkyl acrylate cross-polymer in an

amount of about 0.05% by weight;
glycerine in an amount of about 2.2%by weight:
sodium hydroxide; and
water; and

wherein the emulsionis effective in increasing tear produc-
tion in the human having keratoconjunctivitis sicca.

23. The method ofclaim 22, wherein the emulsion has apH
in the range ofabout 7.2 to about 7.6.

+ * * ko
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UNITED STATES PATENT AND TRADEMARKOFFICE

CERTIFICATE OF CORRECTION

PATENT NO. : 8,648,048 B2 Page | of|
APPLICATION NO, : 13/967168

DATED : February 11, 2014

INVENTOR(S) : Andrew Acheampongetal.

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shownbelow:

In the Claims

In column 16, line 33, delete “claim 8,” and insert -- claim 18, --, therefor.

In column 16, line 35, delete “claim 8,” and insert -- claim 18, --, therefor.

In column 16, line 37, delete “claim 8,” and insert -- claim 18, --, therefor.

Signed and Sealed this

Twenty-seventh Day of May, 2014

Viebstle Fo Lea
Michelle K. Lee

Deputy Director ofthe United States Patent and Trademark Office
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UNITED STATES PATENT AND TRADEMARKOFFICE

CERTIFICATE OF CORRECTION

PATENT NO. : 8,648,048 B2 Page | of 1
APPLICATION NO, : 13/967168

DATED : February 11, 2014

INVENTOR(S) : Andrew Acheampongetal.

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shownbelow:

OnTitle page 3, in column1, under “Other Publications”, line 9, delete “Muscosal” and

insert -- Mucosal --, therefor.

OnTitle page 3, in column 1, under “Other Publications”, line 45, delete “Polyocyethylene” and

insert -- Polyoxyethylene --, therefor.

In the Specification

In column 1, line 34, delete “cyclosporin a” and insert -- cyclosporin A --, therefor.

In column 1, line 35, delete “cyclosporin a” and insert -- cyclosporin A --, therefor.

In column2,line 62, delete “kerapoconjunctivitis,” and insert -- keratoconjunctivitis, --, therefor.

In column2, line 67 through column3, line 1, delete “cyclosporine is” and insert -- cyclosporins

are --, therefor.

In column 3, line 10, delete “‘keratisis,” and insert -- keratosis, --, therefor.

In column5, line 15, delete “kerapoconjunctivitis,” and insert -- keratoconjunctivitis, --, therefor.

In column 6, line 9, delete ““mobil’’ and insert -- mobile --, therefor.

In column 10, line 27, delete “amphorteric” and insert -- amphoteric --, therefor.

In column 11, line 2, delete “gucoaminoglycans”andinsert -- glycosaminoglycans--, therefor.

In column 11, line 20, delete “2-methacryloyloxethylsulfonates” and

insert -- 2-methacryloyloxyethylsulfonates --, therefor.

In column 11, line 21, delete “hydroxypropylsulonic” and insert -- hydroxypropylsulfonic --, therefor.

In column 11, lines 63-64, delete “carboxymethylcellulose,” and

insert -- carboxymethyl cellulose, --, therefor.

In column 14, line 25, delete ““Premulen ®”and insert -- Pemulen® --, therefor.

Signed and Sealed this

Seventeenth Day of June, 2014

Viebstle Fo Lea
Michelle K. Lee

Deputy Director ofthe United States Patent and Trademark Office
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METHODS OF PROVIDING THERAPEUTIC
EFFECTS USING CYCLOSPORIN

COMPONENTS

RELATED APPLICATION

This application is a continuation of copending U.S.appli-
cation Ser. No. 11/897,177, filed Aug. 28, 2007, which is a
continuation of U.S. application Ser. No. 10/927,857, filed
Aug. 27, 2004, now abandoned, which claimed the benefit of
U.S. Provisional Application No. 60/503,137 filed Sep. 15,
2003, which are incorporated in their entirety herein by ref-
erence,

BACKGROUND OF THE INVENTION

The present invention relates to methods of providing
desired therapeutic effects to humans or animals using com-
positions including cyclosporin components. More particu-
larly, the invention relates to methods including administer- 2
ing to an eye ofa humanor animal a therapeutically effective
amount of a cyclosporin component to provide a desired
therapeutic effect, preferably a desired ophthalmic or ocular
therapeutic effect.

The use ofcyclosporin-A and cyclosporin A derivatives to
treat ophthalmic conditions has been the subject of various
patents, for example Ding et al U.S.Pat. No. 5,474,979; Garst
USS.Pat. No. 6,254,860; and Garst U.S. Pat. No. 6,350,442,
this disclosure ofeach ofwhichis incorporated in its entirely
herein by reference. In addition, cyclosporin A compositions
used in treating ophthalmic conditions is the subject of a
number of publications. Such publications include, for
example, “Blood concentrations of cyclosporin a during
long-term treatment with cyclosporin a ophthalmic emul-
sions in patients with moderate to severe dry eve disease,” 3
Small etal, /Ocul Pharmacol Ther, 2002 October, 18(5):411-
8; “Distribution ofcyclosporin A in oculartissues afier topi-
cal administration to albino rabbits and beagle dogs,”
Acheamponget al, Curr Eve Res, 1999 February, 18(2):91-
103b; “Cyclosporine distribution into the conjunctiva, cor-
nea, lacrimal gland, and systemic blood following topical
dosing of cyclosporine to rabbit, dog, and human eves,”
Acheampong et al, ddv Exp Med Biol, 1998, 438:1001-4;
“Preclinical safety studies ofcvclosporine ophthalmic emul-
sion,” Angelov et al, ddv Exp Med Biol, 1998, 438:991-5;
“Cyclosporin & Emulsion & Eye,” Stevensonet al, Ophthal-
mology, 2000 May, 107(5):967-74; and “Zwo multicenter,
randomized studiesofthe efficacyand safety ofcyclosporine
ophthalmic emulsion in moderate to severe dryeve disease.
CsA Phase 3 Study Group,” Sall et al, Ophthalmology, 2000
April, 107(4):631-9. Each of these publications is incorpo-
rated in its entirety herein by reference. In addition,
cyclosporin A-containing oil-in-water emulsions have been
clinically tested, under conditions ofconfidentiality, since the
mid 1990's in order to obtain U.S. Food and Drug Adminis- 5:
tration (FDA) regulatory approval.

Examples of useful cyclosporin A-containing emulsions
are set out in Ding et al U.S. Pat. No. 5,474,979. Example | of
this patent showsaseries of emulsions in which the ratio of
cyclosporin Atocastoroil in each ofthese compositions was
0.08 or greater, except for Composition B, which included
0.2% by weight cyclosporin A and 5% by weight castoroil.
The Dinget al patent placed no significance in Composition
B relative to Compositions A, C and D of Example 1.

Overtime,it has become apparent that cyclosporin A emul-
sions for ophthalmic use preferably have less than 0.2% by
weight of cyclosporin A. With cyclosporin A concentrations
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less than 0.2%, the amount ofcastor oil employed has been
reduced since one of the functions of the castor oil is to

solubilize the cyclosporin A. Thus, if reduced amounts of
cyclosporin are employed, reduced amounts ofcastor oil are
needed toprovideeffective solubilization of cyclosporin A.

There continuesto be a need for providing enhanced meth-
ods of treating ophthalmic or ocular conditions with
cyclosporin-containing emulsions.

SUMMARYOF THE INVENTION

New methods of treating a human or animal using
cyclosporin component-containing emulsions have been dis-
covered, Such methods provide substantial overall efficacy in
providing desired therapeutic effects. In addition, other
important benefits are obtained employing the present meth-
ods. For example, patient safety is enhanced.In particular, the
present methods provide for reduced risks of side effects
and/or drug interactions. Prescribing physicians advanta-
geously have increased flexibility in prescribing such meth-
ods and the compositions useful in such methods, for
example, because ofthe reduced risks ofharmful side effects
and/or drug interactions. The present methods canbe easily
practiced. In short, the present methods provide substantial
and acceptable overall efficacy, together with other advan-
tages, such as increased safety and/orflexibility.

In oneaspectofthe presentinvention,the present methods
comprise administering to an eye of a humanor animal a
composition in the form of an emulsion comprising water, a
hydrophobic component and a cyclosporin component in a
therapeutically effective amount ofless than 0.1% by weight
of the composition. The weightratio of the cyclosporin com-
ponent to the hydrophobic componentis less than 0.08.

It has been found that the relatively increased amounts of
hydrophobic componenttogether withrelatively reduced, yet
therapeutically effective, amounts of cyclosporin component
provide substantial and advantageous benefits. For example,
the overall efficacy of the present compositions, for example
in treating dry eye disease, is substantially equal to an iden-
tical composition in which the cyclosporin componentis
present in an amount of0.1% by weight. Further, a relatively
high concentration of hydrophobic componentis believed to
provide for a more quick or rapid breaking downorresolving
of the emulsion in the eye, which reduces vision distortion
which may be caused by the presence of the emulsion in the
eye and/orfacilitates the therapeutic effectiveness ofthe com-
position, Additionally, and importantly, using reduced
amounts of the active cyclosporin component mitigates
against undesirable side effects and/or potential drug interac-
tions.

In short, the present invention providesat least one advan-
tageous benefit, and preferably a plurality of advantageous
benefits.

The present methods are useful in treating any suitable
condition which is therapeutically sensitive to or treatable
with cyclosporin components. Such conditions preferably are
ophthalmic or ocular conditions, that is relating to or having
to do with one or more parts of an eye ofa human or animal.
Included among suchconditions are, without limitation, dry
eye syndrome, phacoanaphylactic endophthalmitis, uveitis,
vernal conjunctivitis, atopic kerapoconjunctivitis, corneal
graft rejection and thelike conditions. The present invention
is particularly effective in treating dry eye syndrome.
Cyclosporin has been found as effective in treating immune
mediated keratoconjunctivitis sicca (KCSor dry eye disease)
in a patient suffering therefrom. The activity of cyclosporine
is as an immunosuppressant and in the enhancementor restor-
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ing oflacrimal gland tearing. Other conditions that can be
treated with cyclosporin components include an absolute or
partial deficiency in aqueoustear production (keratoconjunc-
tivitis sicca, or KCS). Topical administration to a patient's
tear deficient eye can increase tear productionin the eye. The
treatment can further serve to correct corneal and conjuncti-
val disorders exacerbated by tear deficiency and KCS, such as
corneal scarring, corneal ulceration, inflammation ofthe cor-
nea or conjunctiva, filamentary keratisis, mucopurulent dis-
charge and vascularization ofthe cornea.

Employing reduced concentrations of cyclosporin compo-
nent, as in the present invention, is advantageously effective
to providethe blood of the humanor animal undertreatment
with reduced concentrations ofcyclosporin component, pref-
erably with substantially no detectable concentration ofthe
cyclosporin component. The cyclosporin component concen-
tration of blood can be advantageously measured using a
validated liquid chromatography/mass spectrometry-mass
spectrometry (VLC/MS-MS) analytical method, such as
described elsewhere herein.

In one embodiment, in the present methods the blood ofthe
human or animalhas concentrations of clyclosporin compo-
nent of0.1 ng/mlorless.

Any suitable cyclosporin component effective in the
present methods may be used.

Cyclosporins are a group of nonpolar cyclic oligopeptides
with known immunosuppressant activity. Cyclosporin A,
along with several other minor metabolites, cyclosporin B
through I, have been identified. In addition, a number of
synthetic analogs have been prepared.

In general, commercially available cyclosporins may con-
tain a mixture of several individual cyclosporins whichall
share a cyclic peptide structure consisting of eleven amino
acid residues witha total molecular weight ofabout1,200, but
with different substituents or configurations of some of the
aminoacids.

The term “cyclosporin component” as used herein is
intended to include any individual memberofthe cyclosporin
group and derivatives thereof, as well as mixtures of two or
more individual cyclosporins and derivatives thereof.

Particularly preferred cyclosporin components include,
without limitation, cyclosporin A, derivatives ofcyclosporin
A and the like and mixtures thereof. Cyclosporin A is an
especially useful cyclosporin component.

Any suitable hydrophobic component may be employed in
the present invention. Advantageously, the cyclosporin com-
ponent is solubilized in the hydrophobic component. The
hydrophobic component may be considered as comprising a
discontinuous phaseinthe presently useful cyclosporin com-
ponent-containing emulsions.

The hydrophobic componentpreferably is present in the
emulsion compositions in an amount greater than about
0.625% by weight. For example, the hydrophobic component
may be present in an amount ofup to about 1.0% by weight or
about 1.5% by weight or more of the composition.

Preferably, the hydrophobic component comprises one or
more oily materials. Examples ofuseful oil materials include,
without limitation, vegetable oils, animal oils, mineral oils,
synthetic oils and the like and mixtures thereof. In a very
useful embodiment, the hydrophobic component comprises
one or more higherfatty acid glycerides. Excellent results are
obtained whenthe hydrophobic component comprises castor
oil.

The presently useful compositions may include one or
more other components in amounts effective to facilitate the
usefulness and effectiveness of the compositions. Examples
of such other components include, without limitation, emul-
sifier components, tonicity components, polyelectrolyte
components, surfactant components, viscosity inducing com-
ponents, acids and/or bases to adjust the pH of the composi-
tion, buffer components, preservative components and the
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like. Components may be employed whichare effective to
perform two or more functions in the presently useful com-
positions. For example, components whichare effective as
both emulsifiers and surfactants may be employed, and/or
components whichare effective as both polyelectrolyte com-
ponents and viscosity inducing components may be
employed. The specific composition chosen for use in the
present invention advantageously is selected taking into
account various factors present in the specific application at
hand, for example, the desired therapeutic effect to be
achieved, the desired properties of the compositions to be
employed, the sensitivities of the humanor animal to whom
the composition is to be administered, and the like factors.

The presently useful compositions advantageously are
ophthalmically acceptable. A composition, component or
material is ophthalmically acceptable whenit is compatible
with ocular tissue, that is, it does not cause significant or
undue detrimental effects when brought into contact with
oculartissues.

Such compositions have pH’s within the physiological
range ofabout 6 to about 10, preferably ina range ofabout 7.0
to about 8.0 and more preferably in a range of about 7.2 to
about 7.6.

The present methods preferably provide for an administer-
ing step comprising topically administering the presently use-
ful compositions to the eye or eyes of a humanor animal.

Each and every feature described herein, and each and
every combination of two or more ofsuch features, is
included within the scope ofthe present invention provided
thatthe features includedin such a combination are not mutu-

ally inconsistent.
These and other aspects and advantages of the present

invention are apparent in the following detailed description,
example and claims.

DETAILED DESCRIPTION

The present methods are effective for treating an eye of a
humanor animal. Such methods, in general, comprise admin-
istering, preferably topically administering, to an eye ofa
humanor animal a cyclosporin component-containing emul-
sion. The emulsion contains water, for example U.S. pure
water, a hydrophobic component and a cyclosporin compo-
nent ina therapeutically effective amountofless than 0.1% by
weight of the emulsion. In addition, beneficial results have
been found whenthe weightratio of the cyclosporin compo-
nent to the hydrophobic componentis less than 0.08.

As noted above, the present administering step preferably
includes topically administering the emulsion to the eye of a
patient of a human or animal. Such administering may
involve a single use of the presently useful compositions, or
repeated or periodic use of such compositions, for example,
as required or desired to achieve the therapeutic effect to be
obtained. The topical administration of the presently useful
composition may involve providing the composition in the
form of eye drops or similar form or other form so as to
facilitate such topical administration.

The present methods have been found to be very effective
in providing the desired therapeutic effect or effects while, at
the same time, substantially reducing, or even substantially
eliminating, side effects which may result from the presence
of the cyclosporin component in the blood of the humanor
animal being treated, and eye irritation which,in the past, has
been caused by the presence ofcertain components in priorart
cyclosporin-containing emulsions. Also, the use of the
present compositions which include reduced amountsofthe
cyclosporin components allowfor more frequent administra-
tion ofthe present compositions to achieve the desired thera-
peutic effect or effects without substantially increasing the
risk ofside effects and/oreyeirritation.

The present methods are useful in treating any condition
which is therapeutically sensitive to or treatable with
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cyclosporin components. Such conditions preferably are oph-
thalmic or ocular conditions, thatis relating to or having to do
with one or more parts of an eye of a human or animal.
Included among such conditions are, without limitation, dry
eye syndrome, phacoanaphylactic endophthalmitis, uveitis,
vernal conjunctivitis, atopic kerapoconjunctivitis, corneal
graft rejection and the like conditions. The present invention
is particularly effective in treating dry eye syndrome.

The frequency of administration and the amount of the
presently useful composition to use during each administra-
tion varies depending upon the therapeutic effect to be
obtained, the severity of the condition being treated and the
like factors. The presently useful compositions are designed
to allow the prescribing physician substantial flexibility in
treating various ocular conditions to achieve the desired
therapeutic effect or effects with reducedrisk ofside effects
and/or eyeirritation. Such administration may occur on an as
needed basis, for example, in treating or managing dry eye
syndrome, on a one time basis or on a repeated or periodic
basis once, twice, thrice or more times daily depending on the
needs of the humanor animalbeing treated and otherfactors
involved in the application at hand.

Oneof the important advantages of the present invention is
the reduced concentration of the cyclosporin componentin
the blood of the humanor animalas a result ofadministering
the present compositionas described herein. One very useful
embodiment of the present administering step provides no
substantial detectable concentration of cyclosporin compo-
nent in the blood of the humanor animal. Cyclosporin com-
ponentconcentrationin blood preferably is determined using
a liquid chromatography-mass spectroscopy-mass spectros-
copy (LC-MS/MS), whichtest has a cyclosporin component
detection limit of0.1 ng/ml, Cyclosporin component concen-
trations below orless than 0.1 ng/ml are therefore considered
substantially undetectable.

The LC-MS/MStest is advantageously runas follows.
One ml of blood is acidified with 0.2 ml of 0.1 N HCl

solution, then extracted with 5 ml of methy] t-butyl] ether. 3
After separation fromthe acidified aqueouslayer, the organic
phase is neutralized with 2 ml of 0.1 N NaOH,evaporated,
reconstituted in a water/acetonitrile-based mobil phase, and
injected onto a 2.150 mm,3 1m pore size C-8 reverse phase
high pressure liquid chromatography (HPLC) column (Key-
stone Scientific, Bellefonte, Pa.). Compounds are gradient-
eluted at 0.2 ml/min and detected using an APIIII triple
quadrupole mass spectrometer with a turbo-ionspray source
(PE-Sciex, Concord, Ontario, Canada). Molecular reaction
monitoring enhances the sensitivity and selectivity of this
assay. Protonated molecules for the analyte and an internal

Fornula II
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standard are collisionally dissociated and product ions at m/z
425 are monitored for the analyte and the internal standard.
Underthese conditions, cyclosporin A and the internal stan-
dard cyclosporin G elute with retention times of about 3.8
minutes. The lower limit of quantitation is 0.1 ng/mL, at
which concentration the coefficient ofvariation and deviation
from nominal concentration is <15%.

As noted previously, any suitable cyclosporin component
effective in the present methods may be employed.Very use-
ful cyclosporin components include, without limitation,
cyclosporin A, derivatives of cyclosporin A and the like and
mixtures thereof.

The chemical structure for cyclosporin A is represented by
Formula |

Formula |

 
Asused hereinthe term “derivatives”ofa cyclosporin refer

to compounds having structures sufficiently similar to the
cyclosporinso as to function ina mannersubstantially similar
to or substantially identical to the cyclosporin, for example,
cyclosporin A, in the present methods. Included, without
limitation, within the useful cyclosporin A derivatives are
those selected from ((R)-methylthio-Sar)*-(4'-hydroxy-Me-
Leu) cyclosporin A, ((R)-(Cyclo)alkylthio-Sar)*-(4'-hy-
droxy-MeLeu)*-cyclosporin A, and ((R)-(Cyclo)alkylthio-
Sar)°-cyclosporin A derivatives described below.

These cyclosporin derivatives are represented by the fol-
lowing general formulas(II), (111), and (TV) respectively:

(ID)
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-continued
Formula IT

(IIT)

R
/

Me Me Me OH Me \"
Me Me Me Me 5

\ |
0=N N N NH-> N

10 i | | 2 3% oO O Me oO 0 0

Me N=Me oO N—Me
Me s 7 6 Se 4

piNH ora Me QO Me Oo Me 0
Me Me

Me Me

Me Me
Formula IV

(D)
Me

Me

Me Me Me OH Me Ve
Me T Me c |\

o=) 7G N i N i NH ; N ;
9 oO O Me oO oO oO

Me N==Me N—Me
Me 8 7 6

wherein Me is methyl; Alk is 2-6C alkylene or 3-6C
cycloalkylene; R is OH, COOH, alkoxycarbonyl, —NR,R,
or N(R,)C(CH,)CNR,R,; wherein R,,R, is H, alkyl, 3-6C
cycloalkyl, phenyl (optionally substituted by halo, alkoxy,
alkoxycarbonyl, amino, alkylaminoor dialkylamino), benzyl
or saturated or unsaturated heterocyclyl having 5 or 6 mem-
bers and 1-3 heteroatoms: or NR,R, is a 5 or 6 membered
heterocycle which may containa further N, OorS heteroatom
and may be alkylated; R, is H or alkyl and n is 2-4; and the
alkyl moieties contain 1-4C.

In one embodiment, the cyclosporin componentis effective
as an immunosuppressant. Without wishing to be limited to
any particular theory ofoperation,it is believed that, in certain
embodiments of the present invention, the cyclosporin com-
ponent acts to enhance or restore lacrimal gland tearing in
providing the desired therapeutic effect.

One importantfeature of the present invention is that the
presently useful compositions contain less than 0.1% by
weight of the cyclosporin component. The advantages of such
low-concentrations of cyclosporin components have been
discussed in some detail elsewhere herein. Low concentra-

tions ofcyclosporin component, together with concentrations
of the hydrophobic component suchthat the weight ratio of
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cyclosporin componentto hydrophobic componentis greater
than 0.08, provides one or more substantial advantagesin the
present methods.

Anysuitable hydrophobic component may be employed in
the present invention. Such hydrophobic component may be
considered as comprising a discontinuous phase inthe pres-
ently useful cyclosporin component-containing emulsions,
with the water or aqueous phase being considered the con-
tinuous phase in such emulsion. The hydrophobic component
is preferably selected so as to solubilize the cyclosporin com-
ponent, which is often substantially insoluble in the aqueous
phase. Thus, with a suitable hydrophobic component
included in the presently useful emulsions, the cyclosporin
componentis preferably solubilized in the emulsions.

In one very useful embodiment, the hydrophobic compo-
nent comprises an oily material, in particular, a material
which is substantially not miscible in water. Examples of
useful oily materials include, without limitation, vegetable
oils, animal oils, mineraloils, synthetic oils, and the like and
mixtures thereof. Thus, the present hydrophilic components
may comprise naturally occurring oils, including, without
limitationrefined naturally occurring oils, or naturally occur-
ring oils which have been processed to alter their chemical
structures to some extent or oils which are substantially

0183



Case 2:15-cv-01455   Document 1-6   Filed 08/24/15   Page 9 of 12 PageID #:  184

0184

Case 2:15-cv-01455 Document 1-6 Filed 08/24/15 Page 9 of 12 PagelD #: 184

US 8,685,930 B2
9

entirely synthetic. One very useful hydrophobic component
includes higher fatty acid glycerides.

Examples of useful hydrophobic components include,
withoutlimitation,olive oil, arachis oil, castor oil, mineraloil,

silicone fluid and the like and mixtures thereof. Higher fatty
acid glycerides such asoliveoil, peanut oil, castor oil and the
like and mixtures thereofare particularly useful in the present
invention. Excellent results are obtained using a hydrophobic
component comprising castor oil. Without wishing to limit
the invention to any particular theory of operation, it is
believed that castor oil includes a relatively high concentra-
tion ofricinoleic acid which itself may be useful in benefitting
ocular tissue and/or in providing one or more therapeutic
effects when administered to an eye.

The hydrophobic component is preferably present in the
presently useful cyclosporin component-containing emul-
slon compositions in an amountgreater than about 0.625% by
weight. For example, the hydrophobic component may be
present in an amount up to about 0.75% by weight or about
1.0% by weight or about 1.5% by weight or more of the 2
presently useful emulsion compositions.

The presently useful compositions may include one or
more other components in amounts effective to facilitate the
usefulness and effectiveness of the present methods and/or
the presently useful compositions. Examples of such other
components include, without limitation, emulsifier compo-
nents, surfactant components, tonicity components, poly
electrolyte components, emulsion stability components, vis-
cosity inducing components, demulcent components, acid
and/or bases to adjust the pH of the composition, buffer
components, preservative components andthelike.

In one very useful embodiment, the presently useful com-
positions are substantially free of preservatives. Thus, the
presently useful compositions may be sterilized and main-
tained in a sterile condition prior to use, for example, pro- 3
vided in a sealed package or otherwise maintained in a sub-
stantially sterile condition.

Any suitable emulsifier component may be employed in
the presently useful compositions, provided, that such emul-
sifier component is effective in forming maintaining the
emulsion and/orin the hydrophobic componentin emulsion,
while having no significant or undue detrimental effect or
effects on the compositions during storage or use.

In addition, the presently useful compositions, as well as
each of the components of the present compositions in the
concentration present in the composition advantageously are
ophthalmically acceptable.

Useful emulsifier components may be selected from such
component which are conventionally used and well knownin
the art. Examples of such emulsifier components include,
without limitation, surface active components or surfactant
components which may be anionic, cationic, nonionic or
amphorteric in nature. In general, the emulsifier component
includes a hydrophobic constituent and a hydrophilic con-
stituent. Advantageously, the emulsifier componentis water
soluble in the presently useful compositions. Preferably, the
emulsifier component is nonionic. Specific examples of suit-
able emulsifier components include, without limitation,
polysorbate 80, polyoxyalkylene alkylene ethers, polyalky-
lene oxide ethers ofalkyl alcohols, polyalkylene oxide ethers
of alkylphenols, other emulsifiers/surfactants, preferably
nonionic emulsifiers/surfactants, useful in ophthalmic com-
positions, and the like and mixturesthereof.

The emulsifiercomponentis present in an amounteffective
in forming the present emulsion and/or in maintaining the
hydrophobic componentin emulsion with the water or aque-
ous component. In one preferred embodiment, the emulsifier
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componentis present in an amount in a range of about 0.1%
to about 5%, more preferably about 0.2% to about 2% andstill
more preferably about 0.5% to about 1.5% by weight ofthe
presently useful compositions.

Polyelectrolyte or emulsion stabilizing components may
be included inthe presently useful compositions. Such com-
ponents are believed to be effective in maintaining the elec-
trolyte balance in the presently useful emulsions, thereby
stabilizing the emulsions and preventing the emulsions from
breaking downpriorto use. In one embodiment, the presently
useful compositions include a polyanionic componenteffec-
tive as an emulsionstabilizing component. Examplesofsuit-
able polyanionic components useful in the presently useful
compositions include, without limitation, anionic cellulose
derivatives, anionic acrylic acid-containing polymers,
anionic methacrylic acid-containing polymers, anionic
amino acid-containing polymers and the like and mixtures
thereof.

A particularly useful class of polyanionic components
include one or more polymeric materials having multiple
anionic charges. Examples include, but are not limited to:

metal carboxy methylcelluloses
metal carboxy methylhydroxyethylcelluloses
metal carboxy methylstarchs
metal carboxy methylhydroxyethylstarchs
hydrolyzed polyacrylamides and polyacrylonitriles
heparin
gucoaminoglycans
hyaluronic acid
chondroitin sulfate
dermatan sulfate

peptides and polypeptides
alginic acid
metal alginates
homopolymers and copolymers of one or more of:
acrylic and methacrylic acids
metal acrylates and methacrylates
vinylsulfonic acid
metal vinylsulfonate
amino acids, such as aspartic acid, glutamic acid and the

like
metal salts of amino acids

p-styrenesulfonic acid
metal p-styrenesulfonate
2-methacryloyloxyethylsulfonic acids
metal 2-methacryloyloxethylsulfonates
3-methacryloyloxy-2-hydroxypropylsulonic acids
metal 3-methacryloyloxy-2-hydroxypropylsulfonates
2-acrylamido-2-methylpropanesulfonic acids
metal 2-acrylamido-2-methylpropanesulfonates
allylsulfonic acid
metal allylsulfonate andthe like.
Oneparticularly useful emulsion stabilizing component

includes crosslinked polyacrylates, such as carbomers and
Pemulen® materials. Pemulen® is a registered trademark of
B.F. Goodrich for polymeric emulsifiers and are commer-
cially available from B.F. Goodrich Company, Specialty
Polymers & Chemicals Division, Cleveland, Ohio.
Pemulen® materials include acrylate/C10-30 alkyl acrylate
cross-polymers, or high molecular weight co-polymers of
acrylic acid and a long chain alkyl methacrylate cross-linked
withallyl ethers of pentaerythritol.

Thepresently useful polyanionic components may also be
used to provide a suitable viscosity to the presently useful
compositions. Thus, the polyanionic components maybe use-
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ful in stabilizing the presently useful emulsions and in pro-
viding a suitable degree of viscosity to the presently useful
compositions.

The polyelectrolyte or emulsion stabilizing component
advantageously is present in an amounteffective toat least
assist in stabilizing the cyclosporin component-containing
emulsion. For example, the polyelectrolyte/emulsion stabi-
lizing component may be present in an amountin a range of
about 0.01% by weight orless to about 1%by weight or more,
preferably about 0.02% by weight to about 0.5% by weight,
of the composition.

Any suitable tonicity component may be employed in
accordancewiththe present invention. Preferably, such tonic-
ity component is non-ionic, for example, in order to avoid
interfering with the other components in the presently useful
emulsions and to facilitate maintaining the stability of the
emulsionprior to use. Useful tonicity agents include, without
limitation, glycerine, mannitol, sorbitol and the like and mix-
tures thereof. The presently useful emulsions are preferably 2
within the range ofplus or minus about 20% or about 10%
from being isotonic.

Ophthalmic demulcent components may be included in
effective amounts in the presently useful compositions. For
example, ophthalmic demulcent components such as car-
boxymethylcellulose, other cellulose polymers, dextran 70,
gelatin, glycerine, polyethylene glycols (e.g., PEG 300 and
PEG 400), polysorbate 80, propylene glycol, polyvinyl alco-
hol, povidone and the like and mixtures thereof, may be used
in the present ophthalmic compositions, for example, com-
positions useful for treating dry eye.

The demulcent components are preferably present in the
compositions, for example, in the form of eye drops, in an
amounteffective in enhancing the lubricity ofthe presently
useful compositions. The amount ofdemulcent component in 3
the present compositions may be in a range ofat least about
0.01% or about 0.02% to about 0.5% or about 1.0% by weight
of the composition.

Manyofthe presently useful polyelectrolyte/emulsionsta-
bilizing components mayalso be effective as demulcent com-
ponents, and vice versa. The emulsifier/surfactant compo-
nents may also be effective as demulcent components and
vice versa.

The pH ofthe emulsions can be adjusted in a conventional
manner using sodium hydroxide and/or hydrochloric acid to
a physiological pH level. The pH of the presently useful
emulsions preferably is in the range of about 6 to about 10,
more preferably about 7.0 to about 8.0 and still more prefer-
ably about 7.2 to about 7.6.

Although buffer components are not required in the pres-
ently useful compositions, suitable buffer components, for
example, and without limitation, phosphates, citrates,
acetates, borates and the like and mixtures thereof, may be
employed to maintain a suitable pH in the presently useful
compositions.

The presently useful compositions may include an effec-
tive amountof a preservative component. Any suitable pre-
servative or combination of preservatives may be employed.
Examples of suitable preservatives include, without limita-
tion, benzalkonium chloride, methyl]and ethyl parabens, hex-
etidine, phenyl mercuric salts and the like and mixtures
thereof. The amountsofpreservative componentsincluded in
the present compositionsare suchto be effectiveinpreserving
the compositions and can vary based on the specific preser-
vative component employed, the specific composition
involved, the specific application involved, and thelike fac-
tors. Preservative concentrations often are in the range of
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about 0.00001% to about 0.05% or about 0.1% (w/v) ofthe
composition, although other concentrations ofcertainpreser-
vatives may be employed.

Very useful examples of preservative components in the
present invention include, but are not limited to, chlorite
components. Specific examples of chlorite components use-
ful as preservatives in accordance withthe present invention
include stabilized chlorine dioxide (SCD), metal chlorites
such as alkali metal and alkaline earth metal chlorites, and the

like and mixtures thereof. Technical grade (or USP grade)
sodiumchlorite is a very useful preservative component. The
exact chemical composition of many chlorite components,
for example, SCD,is not completely understood, The manu-
facture or production of certain chlorite components is
described in McNicholas U.S. Pat. No. 3,278,447, whichis

incorporated in its entirety by reference herein. Specific
examples of useful SCD products includethat sold under the
trademark Dura Klor by Rio Linda Chemical Company,Inc.,
and that sold under the trademark Anthium Dioxide® by
International Dioxide, Inc. An especially useful SCD is a
product sold under the trademark Bio-Cide® by Bio-Cide
International, Inc., as well as a product identified by Allergan,
Inc. by the trademark Purite®.

Other useful preservatives include antimicrobial peptides.
Among the antimicrobial peptides which may be employed
include, without limitation, defensins, peptides related to
defensins, cecropins, peptides related to cecropins, magain-
ins and peptides related to magainins and other amino acid
polymers with antibacterial, antifungal and/or antiviral
activities. Mixtures of antimicrobial peptides or mixtures of
antimicrobial peptides with other preservatives are also
included within the scopeofthe present invention.

The compositions of the present invention may include
viscosity modifying agents or components, suchas cellulose
polymers, including hydroxypropyl methyl cellulose
(HPMC), hydroxyethy] cellulose (HEC), ethyl hydroxyethyl
cellulose, hydroxypropyl cellulose, methyl cellulose and car-
boxymethyl cellulose; carbomers (e.g. carbopol, and the
like); polyvinyl alcohol; polyvinyl pyrrolidone; alginates;
carrageenans; and guar, karaya, agarose, locust bean, traga-
canth and xanthan gums. Such viscosity modifying compo-
nents are employed,ifat all, in an amounteffective to provide
a desired viscosity to the present compositions. The concen-
tration ofsuch viscosity modifiers will typically vary between
about 0.01 to about 5%w/v ofthe total composition, although
other concentrations ofcertain viscosity modifying compo-
nents may be employed.

The presently useful compositions may be produced using
conventional and well known methods useful in producing
ophthalmic products including oil-in-water emulsions.

In one example, the oily phase of the emulsion can be
combined with the cyclosporin componentto solubilize the
cyclosporin component in the oily material phase. The oily
phase and the water may be separately heated to an appropri-
ate temperature. This temperature may be the same in both
cases, generally a few degrees to about 10° C. above the
melting temperature ofthe ingredient(s) having the highest
melting point in the case ofasolid or semi-solid oily phase for
emulsifier components inthe oily phase. Where the oily phase
is a liquid at room temperature, a suitable temperature for
preparation of a composition may be determined by routine
experimentation in whichthe melting point of the ingredients
aside from the oily phase is determined. In cases where all
components ofeither the oily phase or the water phase are
soluble at room temperature, no heating may be necessary.
Non-emulsifying agents which are water soluble are dis-
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solved in the water and oil soluble components including the
surfactant componentsare dissolved in the oily phase.

‘To create an oil-in-water emulsion, the final oil phase is
gently mixed into either an intermediate, preferably de-ion-
ized water, phase or into the final water phase to create a
suitable dispersionandthe productis allowed to cool with or
withoutstirring. In the case wherethefinal oi! phase isfirst
gently mixed into an intermediate water phase, the resulting
emulsion concentrate is thereafter mixed in the appropriate
ratio withthefinal aqueous phase. In such cases, the emulsion
concentrate and the final aqueous phase may not be at the
same temperature or heated above room temperature, as the
emulsion may be already formed at this point.

Theoil-in-water emulsionsofthe present invention can be
sterilized after preparation using heat, for example, autoclave
steam sterilization or can be sterile filtered using, for
example, a 0.22 micronsterilefilter. Sterilization employing
a sterilizationfilter can be used whenthe emulsiondroplet (or
globule or particle) size and characteristics allows this. The
droplet size distribution of the emulsion need not be entirely
below theparticle size cutoffofthe 0.22 micronsterile filtra-
tion membraneto besterile-filtratable. In cases wherein the

droplet size distribution ofthe emulsion is abovetheparticle
size cutoffofthe 0.22 micronsterilefiltration membrane, the

emulsion needs to be able to deform or change while passing
throughthe filtration membrane and thenreformafterpassing
through. This property is easily determined by routinetesting
ofemulsiondropletsize distributions and percent oftotaloil
in the compositions before and afierfiltration. Alternatively, a
loss ofa small amountoflarger dropletsized material may be
acceptable.

The present oil-in-water emulsions preferably are thermo-
dynamicaly stable, much like microemulsions, and yet may
not be isotropic transparent compositions as are microemul-
sions. The emulsions of the present invention advantageously
havea shelf life exceeding one year at room temperature.

The following non-limiting examples illustrate certain
aspects ofthe present invention.

Example |

‘Two compositions are selected for testing. These compo-
sitions are produced in accordance with well knowntech-
niques and have the following make-ups:

Composition I Composition IIwt % wt %

Cyclosporin O1 0.05
Castor Oil 1.25 1.25
Polysorbate 80 1.00 1.00
Premulen ® 0.05 0.05
Glycerine 2.20 2.20
Sodium hydroxide qs qs
Purified Water qs qs
pH 7.2-7.6 7.2-7.6
Weight Ratio of Cyclosporin 0.08 0,04A to Castor Oil

These compositions are employed in a Phase 3, double-
masked, randomized,parallel group studyforthe treatment of
dry eye disease.

The results of this study indicate that Composition II, in
accordance with the present invention, which has a reduced
concentration of cyclosporin A and a cyclosporin A to castor
oil ratio of less than 0.08, provides overall efficacy intreating
dry eye disease substantially equal to that of CompositionI.
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This is surprising for a numberofreasons. For example, the
reduced concentration of cyclosporin A in Composition II
would have been expected to result in reduced overall efficacy
in treating dry eye disease. Also, the large amountofcastor oil
relative to the amount of cyclosporin A in Composition II
might have been expected to cause increased eye irritation
relative to Composition I. However, both Composition | and
CompositionII are found to be substantially non-irritating inuse,

Using relatively increased amounts of castor oil, with
reduced amounts of cyclosporin component, as in Composi-
tion II, is believed to take advantage of the benefits, for
example the ocular lubrication benefits, of castoroil, as well
as the presence ofricinoleic acid in the castoroil, to at least
assist in treating dry eye syndrome in combination with
cyclosporin A.

In addition,it is found that the high concentrationofcastor
oil relative to cyclosporin component, as in CompositionII,
provides the advantage of more quickly or rapidly (for
example,relative to a composition whichincludes only 50%
as much castor oil) breaking downorresolving the emulsion
in the eye, for example, as measured by split-lamp techniques
to monitor the composition in the eye for phase separation.
Such rapid break down of the emulsionin the eye reduces
vision distortionas the result of the presence of the emulsion
in the eye, as well as facilitating the therapeutic effectiveness
ofthe compositionin treating dry eye disease.

Using reduced amounts of cyclosporin A, as in Composi-
tion IH, to achieve therapeutic effectiveness mitigates even
further against undesirable side effects and potential drug
interactions. Prescribing physicians can provide (prescribe)
Composition I] to more patients and/or with fewerrestrictions
and/or with reducedrisk of the occurrence ofadverse events,

e.g., side effects, drug interactions andthe like, relative to
providing CompositionI.

While this invention has been described with respect to
various specific examples and embodiments,it is to be under-
stood that the invention is notlimited thereto and thatit can be

variously practiced within the scope of the following claims.
Whatis claimedis:

1. A topical ophthalmic emulsionfor treating an eye of a
humanhaving keratoconjunctivitis sicca, wherein the topical
ophthalmic emulsion comprises cyclosporin A in an amount
of about 0.05% by weight, polysorbate 80, acrylate/C10-30
alkyl acrylate cross-polymer, water, and castor oil in an
amount of about 1.25% by weight; and

whereinthe topical ophthalmic emulsionis therapeutically
effective in treating keratoconjunctivitis sicca.

2. The topical ophthalmic emulsion ofclaim 1, wherein the
topical ophthalmic emulsion further comprises a tonicity
agent or a demulcent component.

3. The topical ophthalmic emulsion ofclaim 2, whereinthe
tonicity agent or the demulcent componentis glycerine.

4. The topical ophthalmic emulsion ofclaim 1, wherein the
topical ophthalmic emulsion further comprises a buffer.

5. The topical ophthalmic emulsion ofclaim 4, whereinthe
buffer is sodium hydroxide.

6. The topical ophthalmic emulsion ofclaim 1, wherein the
topical ophthalmic emulsion further comprises glycerine and
a buffer.

7. The topical ophthalmic emulsion ofclaim 1, wherein the
topical ophthalmic emulsion comprises polysorbate 80 in an
amount of about 1.0%by weight.

8. The topical ophthalmic emulsion ofclaim 1, whereinthe
topical ophthalmic emulsion comprises acrylate/C10-30
alkyl acrylate cross-polymerin an amountofabout 0.05% by
weight.
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9. The topical ophthalmic emulsion ofclaim 1, wherein the
topical ophthalmic emulsion further comprises glycerine in
an amountof about 2.2% by weight and a buffer.

10. The topical ophthalmic emulsion ofclaim 9, wherein
the buffer is sodium hydroxide.

11. Thetopical ophthalmic emulsion of claim 1, wherein,
when the topical ophthalmic emulsion is administered to an
eye ofa humanin an effective amountin treating keratocon-
junctivitis sicca, the blood of the humanhassubstantially no
detectable concentration of cyclosporin A.

12. The topical ophthalmic emulsion of claim 6, wherein
the topical ophthalmic emulsion has a pHin the range of
about 7.2 to about 7.6.

13. A topical ophthalmic emulsion for treating an eye ofa
humanhaving dry eye, wherein the topical ophthalmic emul-
sion comprises cyclosporinA inan amount ofabout 0.05% by
weight, polysorbate 80, acrylate/C 10-30 alkyl acrylate cross-
polymer, water, and castoroil in an amount ofabout 1.25% by
weight; and

whereinthe topical ophthalmic emulsionis therapeutically 2
effective in treating dry eye.

14. The topical ophthalmic emulsion of claim 13, wherein
the topical ophthalmic emulsion further comprises a tonicity
agent or a demulcent component.

15. The topical ophthalmic emulsion ofclaim 14, wherein
the tonicity agent or the demulcent componentis glycerine.

16. The topical ophthalmic emulsion of claim 13, wherein
the topical ophthalmic emulsion further comprises a buffer.

17. The topical ophthalmic emulsion ofclaim 16, wherein
the buffer is sodium hydroxide.

18. The topical ophthalmic emulsion of claim 13, wherein
the topical ophthalmic emulsion further comprises glycerine
and a buffer.

19. The topical ophthalmic emulsion of claim 13, wherein
the topical ophthalmic emulsion comprises polysorbate 80 in 3
an amountof about 1.0% by weight.

20. The topical ophthalmic emulsion ofclaim 13, wherein
the topical ophthalmic emulsion comprises acrylate/C 10-30
alkyl acrylate cross-polymerin an amount of about 0.05% by
weight.

21. The topical ophthalmic emulsion ofclaim 13, wherein
the topical ophthalmic emulsion further comprises glycerine
in an amount ofabout 2.2% by weight and a buffer.

22. The topical ophthalmic emulsion of claim 21, wherein
the buffer is sodium hydroxide.

23. The topical ophthalmic emulsion of claim 13, wherein,
whenthe topical ophthalmic emulsion is administered to an
eye ofa humanin an effective amountintreating dry eye, the
blood ofthe humanhas substantially no detectable concen-
tration of cyclosporin A.
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24. The topical ophthalmic emulsionofclaim 18, wherein
the topical ophthalmic emulsion has a pH in the range of
about 7.2 to about 7.6.

25. A topical ophthalmic emulsionfor increasing tear pro-
duction in an eye of a human having keratoconjunctivitis
sicca, wherein the topical ophthalmic emulsion comprises
cyclosporin A in an amount of about 0.05% by weight,
polysorbate 80, acrylate/C10-30 alkyl acrylate cross-poly-
mer, water, and castor oil in an amount of about 1.25% by
weight; and

whereinthe topical ophthalmic emulsionis therapeutically
effective in increasing tear productionin the eye of the
human having keratoconjunctivitis sicca.

26. The topical ophthalmic emulsionof claim 25, wherein
the topical ophthalmic emulsion further comprises a tonicity
agent or a demulcent component.

27. The topical ophthalmic emulsionofclaim 26, wherein
the tonicity agentor the demulcent componentis glycerine.

28. The topical ophthalmic emulsionofclaim 25, wherein
the topical ophthalmic emulsion further comprises a buffer.

29. The topical ophthalmic emulsion of claim 28, wherein
the buffer is sodium hydroxide.

30. The topical ophthalmic emulsionofclaim 25, wherein
the topical ophthalmic emulsion further comprises glycerine
and a buffer.

31. The topical ophthalmic emulsion of claim 25, wherein
the topical ophthalmic emulsion comprises polysorbate 80in
an amount of about 1.0% by weight.

32. The topical ophthalmic emulsionofclaim 25, wherein
the topical ophthalmic emulsion comprises acrylate/C 10-30
alkyl acrylate cross-polymerin an amountofabout 0.05% by
weight.

33. The topical ophthalmic emulsion ofclaim 25, wherein
the topical ophthalmic emulsion further comprises glycerine
in an amount ofabout 2.2% by weight and a buffer.

34. The topical ophthalmic emulsionof claim 33, wherein
the buffer is sodium hydroxide.

35. The topical ophthalmic emulsionofclaim 25, wherein,
when the topical ophthalmic emulsionis administered to an
eye of a human in an effective amount in increasing tear
productionin the eye of the human having keratoconjunctivi-
tis sicca, the blood ofthe human has substantially no detect-
able concentration of cyclosporin A.

36. The topical ophthalmic emulsion of claim 30, wherein
the topical ophthalmic emulsion has a pHin the range of
about 7.2 to about 7.6.
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