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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. 
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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.
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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 
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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.
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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 

Case 2:15-cv-01455   Document 1   Filed 08/24/15   Page 71 of 119 PageID #:  71

0071



72

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. 
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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. 
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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  
 Wesley Hill
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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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lilFli‘EC'I'S USING CY(?l.()SPORIN
COMPONENTS
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This application is a continuation of copeiiding U.S. appli-
cation Ser. No. l3t'961.828 filed Aug. 7. 2013. which is a
continuation of copending U.8. application Ser. No. 1li'89?.
l'i'7_. filed Aug. 28. 2007, which is a continuation of U.S. IU
application Ser. No. 101927.857, filed Aug. 2?. 2004, now
abandoned. which claimed the benefit of U .S. Provisional

Application No. 60503.13? flied Sep. 15. 2003. which are
incorporated in their entirety herein by reference. 15

l3ACI((}RO1JNl) 013' THIS IN\a’l3N'I‘lON

The present invention relates to methods of providing
desired therapeutic effects to humans or animals using coin-
positions including CyClUS}'IUl'il‘J coniponenls. More parl'icLt- an
larly. the invention relates to methods including administer-
ing to an eye of a human or animal a therapeutically effective
amount of a cyclosporin component to provide a desired
therapeutic eifect. preferably a desired ophthalmic or ocular
therapeutic effect. 25

The Lise o fcyclosporin-A and cyclosporin A derivatives to
treat ophtlialrnic conditions has been the subject of various
patents. for example Ding et al U.S. Pat. No. 5,474,979: Garst
U.S. Pat. No. 6,254,860; and Garst U.S. Pat. No. 6.350.442.
this disclosure ofeach ofwhich is incorporated in its entirely 3::
herein by reference. In addition. cyclosporin A compositions
used in treating ophthalmic conditions is the subject of a
number of publications. Such publications include, liir
example. “Blood concentrations of cyclosporin a during
long-term treatment with cyclosporin a ophthalmic emnl- 35
sions in patients with moderate to severe dry eye disease."
Small et al. JO(‘1i‘f Phariiiac-0.-' Tiber. 2002 October. 18(5):-4] 1-
8: “[)is1i'ibution of cyclosporin A in ocular tissues after topi-
cal administration to albino rabbits and beagle dogs."
Acheainpong et al. (Torr [Eye Res. 1999 February. l8(2):9l - 4o
l03b: “Cyelosporine distribution into the conjunctiva. cor-
nea, lacrimal gland. and systemic blood following topical
dosing of cyclosporine to rabbit. dog, and buinan eyes.“
Acheampong et al. Adv Exp Med Bibi’. 1998. 4?-8:100]-4:
“Preclinical safety studies ofcyclosporine ophthalmic en1ul- 45
sion." Angelov et al. Adv .E.\'p Med Bioi’. I998, 438:99l-5:
“Cyclosporin & F.mulsion & Eye.“ Stevenson et al. 0pbt!7oi—
iiioiogir. 2000 May, l07(5]:967-74: and “Two multicenter.
randomized studies of the efficacy and safety ofcyclosporine
ophthalmic emulsion in moderate to severe dry eye disease. so
CsA Phase 3 Study Group.“ Sal] et al. Opiiu'haIi:ioIog_i=. 2000
April. l()";'(4):63l-9. Eacli of these publications is incorpo-
rated in its entirety herein by reference. In addition.
cyclosporin A-containing oil-in-water eniuisions have been
clinically tested. under conditions ofconfidentiality. since the 55
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 etalU.S. Pat. No. 5.474,979.l.ixai11plel of
this patent shows a series of emulsions in which the ratio of so
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 castor oil.
The Ding et al patent placed no significance in Composition
B relative to Compositions A, C and D of Example 1. <35

Over time. it has hecoine apparent that cyclosporir1A emul-
sions for ophthalmic use preferably have less than 0.2% by

IIIB2

2

weight of cyclosporin A. With cyclosporin A concentrations
less than 0.2%. the amount of castor 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 of castor oil are
needed to provide effective solubilization of eyclosporin A.

There continues to be a need for providing enhanced n1eth—
ods of treating ophthalmic or ocular conditions with
cyclosporin-containing emulsions.

SUMMARY OF THE INVENTION

New methods of treating a human or animal using
cyclosporin component~containing emulsions have been dis-
covered. Such niethods 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
andfor drug interactions. Prescribing physicians advanta-
geously have increased flexibility in prescribing such meth-
ods aiid the compositions useful in such methods. for
example, because of the reduced risks ofharmful side effects
andfor drug interactions. The present methods can be easily
practiced. In short. the present methods provide substantial
and acceptable overall efficacy. together with other advan-
tages. sncli as increased safety andfor flexibility.

In one aspect of the present invention, the present methods
comprise administering to an eye of a human or animal a
composition in tl1e 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 coin-
ponent to the hydrophobic component is less than 0.08.

It has been found that the relatively increased amounts of
hydrophobic component together with relatively reduced. yet
therapeutically effective. amounts ofcyclosporin component
provide substantial and advantageous benefits. For example,
the overall efiicacy 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 component is believed to
provide for a more quick or rapid breaking down or resolving
of the emulsion in the eye, which reduces vision distortion
which may be caused by the presence of the emulsion in the
eye andfor facilitates the therapeutic effectiveness ofthe coin-
position. Additionally. and importantly. using reduced
amounts of the active cyclosp-orin component mitigates
against undesirable side effects andfor potential drug interac-
tioiis.

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 liuman or animal.
Included among such conditions are. without liniitation. dry
eye syndrome. phacoanaphylactic endoplithalmitis. 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 keratoconjttnctivitis sicca (KCS or dry eye disease)
in a patient suffering therefrom. The activity of cyclosporine
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is as an inununosuppressant and in the enhancement or restor-
ing of lacrimal gland tearing. Other conditions that can be
treated with cyclosporin components include an absolute or
partial deficiency in aqueous tear production (keratoconj tinc-
tivitis sicca. or KCS). Topical administration to a paticnt‘s 5
tear deficient eye can increase tear production in the eye. The
treatment can further serve to correct comeai and conju11cti-
val disorders exacerbated by tear deficiency and KCS. such as
corneal scarring. corneal ulceration. inflammation of die cor-
nea or conjunctiva. filamentary keratisis. mucopurulent dis- ltl
charge and vascularization ofthe cornea.

Fmployiltg reduced concentrations ofcyclosporin compo-
nent. as in the present invention. is advantageously effective
to provide the blood of the human or animal under treatment
with reduced concentrations ofcyclosporin component. pref- I5
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 chromatographyhnass spectrometry-mass
spectrometry (Vl.(.‘t’MS-MS) analytical method. such as an
described elsewhere herein.

In one embodiment. in the present methods the blood ofthe
human or animal has concentrations of clyclosporin compo-
nent of0.1 nghnl or less.

Any suitable cyclosporin component effective in the 25
present methods may be used.

Cyclosporiiis are a group ofnonpolar cyclic oligopeptidcs
with known immunosuppressant activity. Cyclosporin A.
along with several other minor metabolites. cyclosporin B
through I. have been identified. In addition, a number of 3::
synthetic analogs have been prepared.

[11 general. conunercially available cyclosporins may con-
tain a mixture of several individual cyclosporins which all
share a cyclic peptide structure consisting of eleven amino
acid residues with a total molecular weight ofabout 1.200, but 35
with different substituents or configurations of some of the
amino acids.

‘lhe term “cyclosporin component“ as used herein is
intended to include any individual member of the cyclosporin
group and derivatives thereof. as well as mixtures of two or 4n
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. 45

Any suitable hydrophobic component may be employed in
the present invention. Advautageously, the cyclosporin coni-
poncnt is solubilized in the hydrophobic component. The
hydrophobic component may be considered as comprising a
discontinuous phase in the presently useful cyclospotin com— so
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 amount ofup to about I .0% by weight or 55
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 so
useful embodiment. the hydrophobic component comprises
one or more higher fatty acid glycerides. Excellent results are
obtained when the hydrophobic component comprises castor
oil.

The presently useful compositions may include one or <35
more other contponenls in antuttitts effective to facilitate the
usefulness and effectiveness of the compositions. [Examples

4

of such other components include. without limitation. emul-
sifier components. tonicity components. polyelectrolyte
components. surfactzmt components. viscosity inducing com-
ponents. acids andfor bases to adjust the pH of the composi-
tion. buffer components. preservative cotnponents and the
like. Componcnts may be employed which are effective to
perfonn two or more functions in the presently useful com-
positions. For example. components which are effective as
both emulsifiers and surfactants may be employed. andfor
components which are etfective 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 human or zmimal to whom
the composition is to be administered. and the like factors.

The presently useful compositions advantageously are
ophthalmically acceptable. A composition. cornponenl 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
ocular tissues.

Such compositions have pI-l’s within the physiological
range o fabout 6 to about I 0. preferably in a range o fabout 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-
fui compositions to the eye or eyes of a human or animal.

Each and every feature described herein. and each and
every combination of two or more of such features, is
included within the scope ofthe present invention provided
that the features included in such a combination are not l'l1Lllll-

ally inconsistent.
These and other aspects and advantages of the present

invention are apparent in the following detailed description.
example and claims.

DIET./\II JED DEESCRIPTION

The present methods are effective for treating an eye of a
human or 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 US. pure
water. a hydrophobic component and a cyclosporin compo-
nent in a therapeutically effective amount ofiess than 0.1% by
weight of the emulsion. In addition. beneficial results have
been found when the weight ratio of the cyclosporin compo-
nent to the hydrophobic component is less than 0.08.

As noted above. the present administering step preferably
includes topically administering the emulsion to the eye ofa
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 cornpositions. 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 eifects 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
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animal being treated, and eye irritation which. iii the past. has
been caused by the presence ofcertain components in prior art
cyclosporin-containing emulsions. Also. the use of the
present compositions which include reduced amotints of the
cyclosporin components allow for more frequent administra-
tion of tl1c present compositions to achieve the desired thera-
peutic elicct or effects without substantially increasing the
risk of side effects andfor eye irritation.

The present methods are useful in treating any condition
which is therapeutically sensitive to or treatable with
cyclosporin comporients. 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, phacoanapliylactie endophthalmitis. uveitis.
vernal conjunctivitis. atopic kerapoconjunctivitis, corneal
grait 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 presentlv useful compositions are designed
to allow the prescribing physician substantial flexibility in
treating various ocular conditions to achieve the desired
therapeutic effect or etlects with reduced risk of side effects
andfor eye 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 human or animal being treated and other factors
involved in the application at hand.

rut‘:
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copy (LC-MSIMS). which test has a cyclosporin component
detection limit ol'0.l ngfml. Cyclosporin component concen-
trations below or less than 0.1 ngfrnl are therefore considered
substantially undetectable.

The LC"-MS!MS test is advantageously run as follows.
One ml of blood is acidified with 0.2 1111 of 0.1 N IICI

solution. then extracted with 5 ml of methyl l-butyl ct.her.
After separation lrom the acidified aqueous layer. the organic
phase is neutralized with 2 ml of 0.1 N Na0l-l. evaporated.
reconstituted in a waterfacetonitrile-based mobil phase. and
injected onto a 2. 1 ><50ni.n1. 3 tun pore size C-8 reverse phase
high pressure liquid chrotnatography (HPLC) coltunn (Key-
stone Scientific. Bellefonte. Pa.). Compounds are gradient-
clutcd at 0.2 mI.a"min and detected using an API ill 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 rnfz
425 are monitored for the analyte and the internal standard.
Under these conditions. cyclosporin A and the internal stari-
dard cyclosporin G elute with retention times of about 3.8
minutes. The lower limit of quantitation is 0.1 ngfml... at
which concentration the coeflicient ofvariation and deviation
from nominal concentration is <1 5%.

As noted previously. any suitable cyclosporin component
elfective 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
Iiormula l

I-'orrnu|a 1
I Ijt‘

 0 How,’

i
cut

'/\‘t'I-[3

CH_:
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HIC E 0 on,
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use’ N N
H I

0 cu; o City

One of the important advantages of the present invention is
the reduced concentration of the cyclosporin component in
the blood of the human or animal as a result ofadministering
the present composition as described herein. One very useful
eniboditnent of the present administering step provides no
substantial detectable concentration of cyciosporin co1npo-
nent in the blood of the human or animal. Cyclosporin com-
ponent concentratioit in blood preferably is determined using
a liquid chroinatograpliy-mass spectroscopy-mass spectros-

an
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As used herein the term “derivatives" ofa cyclosporin refer
to compounds having structures sutliciently similar to the
cyclosporin so as to liinction in a manner substantially similar
to or substantially identical to the cyclosporin, for example.
cyclosporin A. in the present methods. hicluded. without
limitation. within the useful cyclosporin A derivatives are

those selected from [(R)-methylthio-Sar)3-[4'-l1ydroxy-Me-
Leu) cyclosporin A. ((R)-(Cyclo)alkyltl1io-Sar}3-(4'-hy-
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droxy—MeI_eu)“—cyclosporin A. and ((R)—(C'ycl0)alkylthi0— wherein Me is methyl: Alk is 2-6C alkylene or 3—6C
Sar)3-cycluspurin A derivatives described below. cycloalkylene: R is OH. (70011. alkuxycarboiiyl. ——NRlR2

‘l‘l1ese cyclospuriii derivalives are represented by 1116 ['01- or N(R_,]C((_‘l-l2)CNR[R2; wliereiii R1‘ R2 is H. alkyl. 3-6C
lowing general fomiulas (II). (Ill). and (IV) respectively: cycle-alkyl. plieiiyl (optionally substituted by halo. alkmty.
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alkoxycarbonyl. amino, alkylatttitto or dialkylamino). benzyl
or saturated or unsaturated heterocyclyl having 5 or 6 incin-
bers and 1-3 heteroatoms: or NRIR2 is a 5 or 6 merttbered
lteterocycle wltich may containa further N. OorS lteteroatom
and may be alkylatcd: R3 is H or all-tyl and n is 2-4: and the
alkyl moieties contain l-4C.

In one embodiment. the cyclosporitt component is effective
as an inttnunosuppressant. Without wishing to be litnited to
arty particulartheory ofoperation. it is believed that. incertain
embodiments of the present irtventiort. tlte cyclosporin coin-
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 of such
low-concentrations of cyclosporin components have beert
discussed in some detail elsewhere herein. Low concentra-

tions ofcyclesporin component. together with concentrations
of the hydrophobic contponent such tltat the weight ratio of
cyclosporin cornponent to hydrophobic cornponent is greater
tltan 0.08. provides one or more substantial advantages in the
present methods.

Any suitable hydrophobic corttponertt may be employed iii
the present invention. Such hydrophobic component may be
considered as comprising a discontinuous phase in the pres-
ently uscful cyclosporin componcnt-containing emulsions.
with the water or aqueous phase being considered the con-
tinuous phase in suclt emulsion. The hydrophobic component
is preferably selected so as to solubilize the cyclosporin com-
ponent, which is often substantially insoluble in the aqueous
phase. ’l‘hus. with a suitable ltydrophobic component
included in the presently useful emulsions, tlte cyclosporin
cotttpottent is preferably solubilized in the emulsions.

In one very useful embodiment. the hydrophobic compo-
nent comprises an oily material_. in particular. a material
which is substatttially not ntiscible in water. Examples of
useful oily materials include. without litnitatiott. vegetable
oils. animal oils. mineral oils. synthetic oils. and the like and
mixtures thereof. Thus. the present hydrophilic components
may comprise Itaturally 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 sttbstatttially
entirely synthetic. One very useful hydrophobic component
includes higher fatty acid glycerides.

Examples of useful hydrophobic corttportettts include.
without limitation. olive oil. arachis oil. castoroil. mineral oil.

silicone fluid and the like and mixtures thereof. I-Iigher fatty
acid glycerides sttch as olive oil. peanut oil. castor oil and the
like attd mixtures thereofare particularly useful iii the present
invention. Excellent results are obtained using a hydrophobic
component comprising castor oil. Without wishing to lirttit
the invention to arty particular theory of operation. it is
believed that castor oil includes a relatively higlt concentra-
tion ofric inoleic acid which itself may be useful in benefiting
ocular tissue andfor 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-
sion contpositions in an amount greater than about 0.625% by
weight. For example. the hydropltobic 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 entuision compositions.

The presently useful compositions may include one or
more other components irt arttottnts effective to facilitate the
usefulness and effectiveness of the present methods andfor
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the presently useful cotttpositions. Examples of such other
corttponents include. without limitation_. emulsifier corttpo-
nents. surfactant components. tonicity components. poly
electrolyte components, emulsion stability components. vis-
cosity inducing components. dcmulcent components. acid
andfor bases to adjust the pl] of die 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 etttulsifier component may be employed in
the presently useful compositions. provided. that such emul-
sifier component is effective in fonning maintaining the
emulsion andfor iii 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 of the present compositions iii the
concentration present in the composition advantageously are
ophthalmically acceptable.

Useful emulsifier components may be selected front such
component which are conventionally used and well known in
the art. lrixamples of such emulsifier components include.
without lint itation. surface active components or surfactant
components which may be anionic. cationic. nonionic or
atttphorteric in nature. In general. the emulsifier component
includes a hydmpltobic constituent and a hydrophilic con-
stituent. Advantageously. the emulsifier component is water
soluble in the presently useful compositions. Preferably. the
emulsifier cotnpottent is nonionic. Specific examples of suit-
able emulsifier components include, without limitation.
polysorbate 80, polyoxyalltylene alkylene ethers. polyalky—
lette oxide etlters of alkyl alcohols. polyalltylene oxide etlters
of alkylphenols. other emulsifiersfsttrfactattts. preferably
nonionic emulsifierstsurfactants. useful in ophthalmic corti-
positions. and the like and mixtures thereof.

The emulsifier component is present itt an amount effective
in forming the present emulsion andfor in maintaining the
hydrophobic component in emulsion with the water or aque-
ous component. Itt 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% and still
more preferably about 0.5% to about 1.5% by weight of the
presently useful compositions.

Polyelectrolyte or emulsion stabilizing components may
be included iii 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 down prior to use. [it one embodirnent, the presently
useful cotnpositiotts include a polyanionic component effec-
tive as an cntulsion stabilizing component. Iixamplcs of suit-
able polyanionic cotttponents useful in the presently useful
compositions include, without limitation, anionic cellulose
derivatives. anionic acrylic acid-containing polymers.
anionic methacrylic acid-containing polymers, anionic
arttino acid-containing polymers and the like artd mixtures
thereof.

A particularly useful class of polyanionic components
include one or more polymeric materials having multiple
anionic charges. Examples include. but are ttot limited to:

tnetal carboxy methylcelluloses
metal carboxy methylltydroxyethylcellttloses
rttetal carboxy metltylstarchs
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metal carboxy methylhydroxyethylstarchs
hydrolyzed polyacrylamides and polyacrylonitriles
heparin
gucoarninoglycans
hyaluronic acid
cliondroitin sul fate
demiatan sulfate

peptides and polypeptides
alginic acid
metal alginates
homopolyniers 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
tnetal salts of amino acids

p-styrenesulfonic acid
metal p-styrenesulfonate
2—methacryloyloxyethylsulfonic acids
metal 2-methacryloyloxethylsulfonates
3-methaciyloyloxy-2-hydroxypropylsulonjc acids
metal 3-rnetliacryloyloxy-2-liydroxypropylsulfonates
2-acrylamido-2-methylpropanesullhnic acids
metal 2-acrylarnido-2-methylpropanesullonates
allylsulfonic acid
metal allylsulfonate and the like.
One particularly useful emulsion stabilizing component

includes crossliriked polyacrylates, such as carbomcrs and
l’en1ulen=1l'J materials. Pemulen-Il?;I is a registered trademark of
B.F. Goodrich for polymeric emulsifiers and are comn1er-
eially available from B.l*'. Goodrich Company. Specialty
Polymers & Chemicals Division. Cleveland. Ohio.
f’emulen® materials include acrylater'C‘l 0-30 alkyl acrylate
cross—polymers. or high molecular weight co—polyniers of
acrylic acid and a long chain alkyl inetltacrylate eross—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 amount effective to at least
assist in stabilizing the cyclosporin component-containing
emulsion. For example. the polyelectrolytetemulsion stabi-
lizing component may be present in an amount in 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
accordance with the present invention. Preferably. such tonic-
ity component is non-ionic, for example. in order to avoid
interzfering with the other components in 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 n1ix-
tures thereof. The presently useful emulsions are preferably
within the range of plus or minus about 20% or about l0%
from being isotonic.

Ophthalmic demulcent components may be included in
elfective amounts in the presently useful compositions. For
example, ophthalmic demulcent components such as car-
boxymetjiylcellulose, other cellulose polymers. dextr-an 70.
gelatin. glycerine, polyethylene glycols [e.g.. PL‘G 30-0 and
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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 exaniple, coin-
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 component in
the present compositions may he in a range of at least about
0.01% orabout 0.02% to about 0.5% or about 1 .0% by weight
of the composition.

Many o fthe presently useful polyelectrolytefemulsion sta-
bilizjng components may also be effective as demulcent coin-
ponents. and vice versa. The ermtlsilierfsurfactant compo-
nents may also be effective as de111ulce11t components and
vice versa.

The pl-l ofthe emulsions can be adjusted in a conventional
manner using sodium hydroxide andfor hydrochloric acid to
a physiological pH level. The pl] of the presently useful
emulsions preferably is in the range of about 6 to about l0.
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 coinponents, 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 of 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 amounts ofpreservative components included in
the present compositions are such to be effective in preserving
the compositions and can vary based on the 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 00000] % to about 0.05% or about 0.1% (wfv) of the
composition. although other concentrations ofceitain 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 with the present invention
include stabilised 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)
sodium ehlorite is a very useful preservative component. The
exact chemical composition of many chlorite components.
for example. SCI). 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 Anlhium l)ioxideIlta' by
International Dioxide, Inc. An especially useful SCD is a
product sold under the trademark Bio-Cidetlii by Bio-Cide
International. hie .. as well as a product identified by Allergan.
Inc. by the trademark Purite'Et.

Other usefill preservatives include antimicrobial peptides.
Among the antimicrobial peptides which may be employed
include. witliottt limitation. defensins. peptides related to
defensins. cecropins. peptides related to cecropins. mag.ain-
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ins and peptides related to magainins and other amino acid
polymers with antibacterial. antifitngal andfor 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 cculipositions of the present invention may include
viscosity modifying agents or components. such as cellulose
polymers. including hydroxypropyl methyl cellulose
(l IPMC). hydroxyethyl cellulose (l-ll£('). ethyl hydroxyethyl
cellulose. hydroxypropyl cellulose. methyl cellulose and car-
boxymethyl cellulose: carbomers {e.g. carbopol. and the
like); polyvinyl alcohol: polyvinyl pyrrolidone: alginates;
carrageenaus: and guar. karaya. agarose, locust bean, Irriga-
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. 'l'he concen-
tration ofsuch viscosity modifiers will typically vary between
about 0.01 to about 5% wlv of the total composition. although
other concentrations of certain 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 enutlsion can be
combined with the cyclosporin component to solubilize the
cyclosporin component in the oily tnaterial 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 in the oily phase. Where the oily phase
is a liquid at room temperature. a suitable temperature liir
preparation of a composition may be determined by routine
experimentation in which the melting point ofthe ingredients
aside from the oily phase is determined. In cases where all
components of either the oily phase or the water phase are
soltible 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 pnodtict is allowed to cool with or
without stirring. in the case where the filial oil phase is first
gently mixed iitto an intermediate water phase. the resulting
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 teniperature. as the
emulsion may be already formed at 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. liir
example. a 0.22 micron sterile 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 emulsion need not be entirely
below the particle size cutoffof the 0.22 micron sterile filtra-
tion mcmbrane to be sterile-filtratable. in cases wherein the

droplet size distribution of the emulsion is above the particle
size cutoffof the 0.22 micron sterile filtration membrane. the

emulsion needs to be able to deform or change while passing
through the filtration membrane and then reform afterpassing
throttgh. This property is easily determined by routine testing
ofemttlsion droplet size distributions and percent of total oil
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in the compositions before and afier filtration. Alternatively. a
loss ofa small amount of larger droplet sized material may be
acceptable.

The present oil-in-water emulsions preferably are thermo-
clynainicaly stable. much like microeinulsioits. and yet may

not be isotropic transparent compositions as are 1'nicroemul-
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.

EXAMPLE 1

Two compositions are selected for testing. Tltese compo-
sitions are pnodttced in accordance with well known tech-
niques and have the following make-ups:

(To rnposilionl (Iornnnsitinn 11wt % wt %

Cyelospo rin 0.1 t.I.f_I5
{'_‘:tstor Oil 1.25 1.25
Polysorhate EU 1.00 1.431"!
Prernulerl "Si 0.05 H.115
Glycerine 2.20 2.2t'I
Sodiilrn hydroxide qs qs
Purified Water qs qs
pH 7.2-7.6 ‘L2-'F.t3
Weight Ratio oftiyelosporin I‘J_I’JR t':_U4A to Castor Oil

These compositions are employed in 2: Phase 3. double-
maslted. 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 of less than 0.08. provides overall efficacy in treating
dry eye disease substantially equal to that of Composition [.
This is surprising for a number of reasons. 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 amount ofcastor oil
relative to the amount of cyclosporin A in Composition ll
might have been expected to cause increased eye irritation
relative to Contposition 1. However. both Composition I and
Composition ll 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 ll. 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 castor oil. to at least
assist in treating dry eye syndrome in combination with
cyclosporin A.

In addition. it is found that the high concentration ofcastor
oil relative to cyclosporin component. as in Composition 11.
provides the advantage of more quickly or rapidly (for
example. relative to a composition which includes only 50%
as much castor oil) breaking down or 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 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 in treating dry eye disease.
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Using reduced amounts of cyclosporin A, as in Composi-
tion Il. to achieve therapetitic effectiveness mitigates even
further against undesirable side effects and potential drug
interactions. Prescribing physicians can provide (prescribe)
(Tomposition l I to more patients andforwith fewer restrictions
and.t'or with reduced risk of the occurrence ofadverse events.

e.g.. side efl'ects. drug interactions and the like. relative to
providing Composition 1.

While this invention has been described with respect to
various specific examples and embodiments. it is to be under-
stood that the invention is not limited thereto and that it can be

variously practiced within the scope of the following claims.
What is claimed is:

1. A topical ophthalmic emulsion for treating an eye of a
human comprising cyclosporin A in an amount of about
0.05% by weight. polysorhate 80. acrylateit‘ 1 0-30 alkyl acry-
late eross-polymer. water. and castor oil in an amotutt ofabout
1.25% by weight;

wherein cyclosporin A is the only peptide present iii 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 component is glycerine.

4. Thetopica. ophthalmic emulsion o fclaim 1, wherein the
topical ophtha] mic emulsion further comprises a buffer.

5. The topica. ophtltalmjc emulsion ofclaim 4. wherein the
bufier is sodium hydroxide.

6. The topica. ophthalmic emulsion ofelaim 1, wherein the
topical ophthalmic emulsion further comprises glycerine and
a buffer.

7. The topica. ophthalmic emulsion ofclaim 1. wherein the
topical opltthalrnic ernulsion comprises polysorbate 80 in an
amount ofabout 1.0% by weight.

8. Thetopica. ophthalmic emulsion ofclaim 1. wherein the
topical opl1tl1a.mic emulsion comprises acrylate.='C 10-30
alkyl acrylate cross-polymer in an amount ofabout 0.05% by
weight.

9. Thetopica. ophthalmic emulsion ofclaim 1. wherein the
topical ophthalmic emulsion further comprises glycerine in
an amount of 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 emulsion of claim 1, wherein,
when the topical ophthalmic emulsion is administered to an
eye ofa human, the blood ofthe human has substantially no
detectable concentration ofcyclosporin 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 16.

13. A topical ophthalmic emulsion for treating, an eye of a
human. wherein the topical opltthalinic emulsion comprises:

cyclosporin A in an amount of about 0.05% by weight:
castor oil in an amount of about l.25% by weight:
polysorbate 80 in an amount of about 1.0% by weight:
acrylate!C10-30 alkyl acrylate cross-polymer in an amount

of about 005% by weight:
a tonieity component or a demnleent component in an

amount of about 2.2% by weight;
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a butler: and
water:

wherein the topical ophthalmic emulsion has a pl-l in the
range ofabout ?.2 to about 7.6 and wherein cyclosporin
A is the only peptide present in the topical ophthalmic
elnulsion.

14. The topical opltthalmic emtllsion ofelaint 13. wherein
the buffer is sodium hydroxide.

15. The topical ophthalmic emulsion ofclaim 13. wherein
the tonicity component or the demulcent component is glyc-
erine.

1 6. The topical ophthalmic emulsion ofclaim 13. wherein.
when the topical opltthahnic emulsion is administered to an
eye ofa human. the blood of the l1lL[11£l.l1 has substantially no
detectable concentration of the cyclosporin A.

17. The topical ophthalmic emulsion of claim 13. wherein
the topical ophtha] i11ic emulsion is etfective in treating kera-
toconjunctivitis sicca.

18. A topical ophlltallnic emulsion for treating an eye o fa
human. the topical ophthalmic emulsion comprising:

cyclosporin A in an amount of 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;
acry latefC 10-30 alkyl acrylate cross-polymer in an amount

of about 0.05% by weight:
glycerine in an amount ofabout 2.2% by weight:
sodium hydroxide: and
water.

wherein cyclosporin A is the only peptide present in the
topical ophthalmic emulsion.

19. The topical oplithalmic emulsion of claim 18. wherein
the topical ophthalmic emulsion has a pH in the range of
about 7.2 to about ';'.6.

20. The topical ophthalmic e111ttlsio11 of claim 1. wherein
the topical ophthalmic emulsion is Lhcrapeut ically e[Tective in
treating dry eye.

21. The topical ophthalntic emulsion of claim 1. wherein
the topical opltthalmic emulsion is therapeutically effective in
treating keratoconjnnctivitis sicca.

22. The topical ophthalmic emulsion of claim 1. wherein
the topical ophthalmic emulsion is therapeutically effective in
increasing tear production.

23. The topical opltthalmic emulsion of claim 13. wherein
the topical ophthalmic emulsion is therapeutically effective in
treating dry eye.

24. The topical ophthalmic emulsion of claim 13. wherein
the topical ophthalmic emulsion is therapeutically effective in
increasing tear production.

25. The topical ophthalmic emulsion of claim 18. wherein
the topical ophthalmic emulsion is therapeutically effective in
treating dry eye.

26. The topical ophthalmic emulsion ofclaim 18. wherein
the topical ophthahnic emulsion is therapeutically elfective in
treating keratoconjunctivitis sicca.

27. The topical ophthalmic emulsion ofclaim 18, wherein
the topical ophthalmic emulsion is therapeutically effective in
increasing tear production.

It It 91! * -‘It
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UNITED STATES PATENT AND TRADEMARK OFFICE

CERTIFICATE OF CORRECTION

PATENT NO. : 8,629,111 B2 page 1 0f2
APPLICATION NO. : l3f96?l63

DATED : January 14, 2014

INVENTOR( S) : Andrew Acheampong er al.

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shown below:

On the Title page, item (45), under “Date of Patent", in column 2, line I,

delete “January 14, 2014" and insert -- *January 14, 2014 --, therefor.

On the Title page, under “(*) Notice:’’. in column 1, line 4, above “(Item 2])”

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 colurrm 1, under “OTHER PUBLICATIONS”. line ‘I, delete “MuscosaI'" and

insert -- Muc-osal --, therefor.

On Title 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 “Polyoc.yethyIene""

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 column 2, line 62, delete “kerapoconjunctivitis,” and insert -- keratoconjunctivitis, --, therefor.

In column 2, line 67, delete “cyclosporin"' and insert -- cyclosporins --, therefor.

In column 3, line I, delete “is as” and insert -- are as --. therefor.

In column 3, line 10, delete “keratisis"’ and insert -- keratitis --, therefor.

In column 3, line 23, delete “clyclosporin"" and insert -- cyclosporin --, therefor.

In column 5, line 1?, delete “kerapoconjunctivitis,” and insert -- keratoconjunctivitis, --, therefor.

Signed and Sealed this

Eighth Day of July, 2014

7/u;4..¢&./(.&.L__
Michelle K. Lee

Depran‘ Director‘ tJf3‘.Ire Urnflfed Slrxres Paferrf mm’ Tr'{:dwrm:'Ir Q[fi(‘c
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In column 6, line 10, delete “mobiI“ and insert -- mobile --, therefor.

In column 10, line 29. delete “aniphorteric"' and insert -- amphoteric --, therefor.

In column 1 1, line 4, delete “gucoaminoglycans"’ and insert -- glycosaminoglycans —-, therefor.

In column 1 1, line 22, delete “methacryloyloxethylsulfonates” and

insert -- methacryloyloxyethylsulfonates --. therefor.

In column I 1, line 23, delete “hydroxypropylsuIonic'" and insert -- hydroxypropylsulfouic --_. therefor.

In column 14, lines 4-5, delete “therrnodynamicaly"" and insert -- thermodynamically --, therefor.

In column 14, line 22, delete “Cyclosporin” and insert -- Cyclosporin A --_. therefor.

In column 14, line 25. delete “Premulen and insert -- Pen1uIen® --, therefor.
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METHODS OF PROVIDING THERAPEUTIC

lilFli‘EC'I'S USING CY(?l.()SPORIN
COMPONENTS

RI"'.1..A'lT:i.D APPI .I(T/\TlON 5

This application is a continuation of copeiiding U.S. appli-
cation Ser. No. l3t'961.8l8 filed Aug. 7. 2013. which is a
continuation of copending U.8. application Ser. No. 1li'89'i.
l'i7_. filed Aug. 28. 2007, which is a continuation of U.S. IU
application Ser. No. 101927.857, filed Aug. 2?. 2004, now
abandoned. which claimed the benefit of U .S. Provisional

Application No. 60503.13? flied Sep. 15. 2003. which are
incorporated in their entirety herein by reference. 15

l3ACK(}RO1JNl) 013' ‘fl-115 lN\a’l3N'l‘lON

The present invention relates to methods of providing
desired therapeutic effects to humans or animals using coin-
positions including cyclosporin coniponenls. More parl'icLt- an
larly. the invention relates to methods including administer-
ing to an eye of a human or animal a therapeutically effective
amount of a cyclosporin component to provide a desired
therapeutic eifect. preferably a desired ophthalmic or ocular
therapeutic effect. 25

The Lise o fcyclosporin-A and cyclosporin A derivatives to
treat ophtlialrnic conditions has been the subject of various
patents. for example Ding et al U.S. Pat. No. 5,474,979: Garst
U.S. Pat. No. 6,254,860; and Garst U.S. Pat. No. 6.350.442.
this disclosure ofeach ofwhich is incorporated in its entirely 3::
herein by reference. In addition. cyclosporin A compositions
used in treating ophthahnic conditions is the subject of a
number of publications. Such publications include, tor
example. “Hiiood concentrations of e_i-'cio.$‘porfit a daring
i0r.'g—terin treatmeirt with c_t‘ci0sp.orin a apizthainiic enmi~ 35
sioris in patients with moderate to severe dry eye disease."
Small et al. JOciit Phariiiac-at Titer. 2002 October. 18(5):-41 1-
8: “Distribution ofc'_t-'c'ia.s'porin./I in orwiar tissues afier topi-
cal administration to albino rabbits and beagie dogs."
Aclteantpong et al. Curr live Res. 1999 February. l8(2):9l - 4n
l03b: “C_i*eiosporirie distriimtioit into the conjunctiva, cor-
nea, iacriiiiai’ giaird. and s_l‘stemic: bioodfbflowinrg topicai’
dosing of (j’(.‘.i0SpUt'i.fl‘E' to rabbit. dog. and imrirari e_i'es."
Acheampong et al. Adv Exp Med Bioi. 1998. 4?-8:100]-4.’
“Preclinical _rafet_i-' studies Qfcj_r('io.rporiire ogiirtbairiiir eiimi- 45
siori." Angeiov et al. Adv .E.\]D Med Bioi. 1998, 438:99l-5:
“C:1=cirispor.=‘n & Eiiniision & E_i’e." Stevenson et al. Ophthal-
mology. 2000 May, l07(5):967-74: and “Two inuiticentei:
randomized studies qfthe efli¢‘a('_‘i' and .ra_'[et_t-‘ oft'_vc'iosporine
ophtizairiiic eiiiidsion in moderate to severe dry eye disease. 50
Cs/I Phase 3 St‘tid_i-' Group." Sal] et al. Opilzthahrtaiogt-‘. 2000
April. l0"i'(4):631-9. Eacli of these publications is incorpo-
rated in its entirety herein by reference. In addition.
cyclosporin A-containing oil-in-water eniuisions have been
clinically tested. under conditions ofconfidentiality. since the 55
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 etalU.S. Pat. No. 5.4'i4,979.l.ixai11plel of
this patent shows a series of emulsions in which the ratio of so
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 castor oil.
The Ding et al patent placed no significance in Composition
B relative to Compositions A, C and D of Example 1. <35

Over time. it has become apparent that cyclosporin A emul-
sions for ophthalmic use preferably have less than 0.2% by

2

weight of cyclosporin A. With cyclosporin A concentrations
less than 0.2%. the amount of castor 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 of castor oil 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.

SUMMARY OF THE INVENTION

New methods of treating a human or animal using
cyclosporin component~containing emulsions have been dis-
covered. Such niethods 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
andior drug interactions. Prescribing physicians advanta-
geously have increased flexibility in prescribing such meth-
ods aiid the compositions useful in such methods. for
example, because of the reduced risks ofharmful side effects
andior drug interactions. The present methods can be easily
practiced.

In short, the present methods provide substantial and
acceptable overall efficacy. together with other advantages.
such as increased safety andtor flexibility.

In one aspect of the present invention. the present methods
comprise administering, to an eye of a liuman or 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 weight ratio of the cyclosporin coin-
ponent to the hydrophobic component is less than 0.08.

It has been found that the relatively increased amounts of
hydrophobic component together with relatively reduced. yet
therapeutically effective. amounts ofcyclosporin component
provide substantial and advantageous benefits. For example.
the overall efficacy o I‘ the present composi lions. 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 component is believed to
provide for a more quick or rapid breaking down or resolving,
of the emulsion in the eye, which reduces vision distortion
which may be caused by the presence of the emulsion in the
eye andior facilitates the tlierapeutic effectiveness ofthe coin-
position. Additionally. and importantly. using reduced
amounts of the active cyclosporin component mitigates
against undesirable side effects andior potential drug interac-
tions.

In short. the present invention provides at least one advan-
tageous benefit. and preferably a plurality of advantageous
benefits.

The present methods are usefiil 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 liurnan or animal.
included among such conditions are. without limitation. dry
eye syndrome. phacoanaphylactic endoplithalmitis. uveitis.
vernal conjunctivitis. atopic kerapoconjunctivitis. corneal
graft rejection and the like conditions. The present invention
is particularly effective in treating dry eye syndrome.

iimployirtg reduced concentrations ofcyclosporin compo-
nent. as in the present invention, is advantageously effective
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to provide the blood ofthe luunan or animal under treatment
with reduced concentrations ofcyclosporin component. pref-
erably with substzuitially no detectable concentration of the
cyclosporin component. The cyclosporin component concen-
tration of blood can be advantageously measured using a
validated liquid chromatograpliyflnass spectrometry-mass
spectronictry (VLCKMS-MS) analytical method. sttch as
described elsewhere herein.

In one embodiment. in the present methods the blood ofthe

ltutuan or animal has concentrations of clyclosporin compo-

nent of0.l ng/ml or less.
Any suitable cyclosporin component effective in the

present methods may be used.

Cyelosporins 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 which all
share a cyclic peptide stmcture consisting of eleven amino
acid residues with a total molecular weight ofabout 1,200, but
with different substituents or coiifigttratioiis of some of the
amino acids.

The term “cyclosporin component“ as used herein is
intended to include 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 ofcyelosporin
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 cyclosp-orin coin-

ponent is solubilized in the hydrophobic component. The
hydrophobic component may be considered as comprising a
discontinuous phase in the presently useful cyclosporin com-
ponent-containiug 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 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 ofuscful 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 higher fatty acid glycerides. Excellent results are
obtained when the 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 ofthe compositions. Examples
of such other components include. without limitation. emul-
sifier components. tonicity components. polyelectrolyte
components. surfactant components. viscosity inducing com-
ponents. acids andfor bases to adjust the pH of the con1posi—
tion. buffer components. preservative components and the

like. (Tomponents may be employed which are effective to
perform two or more functions in the presently useful com-
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positions. For example. components which are effective as

both emulsifiers and surfactants may be employed. andfor
components which are effective as both polyelectrolyte C0111-

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 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
ocular tissues.

Such compositions have pH‘s within the physiological
range ofabout 6 to about 10. 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 methods preferably provide for an administer-

ing step comprising topically administering the presently use-
ful compositions to the eye or eyes of a human or animal.

lliaeli 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 detaiied description.
example and claims.

DIii'l‘AILl3D DES('_‘l{I PTION

The present methods are effective for treating an eye ofa
human or animal. Such methods. in general. comprise adm in-
istering. preferably topically administering, to an eye of a
human or animal a cyclosporin component—containing emul-

sion. The emulsion contains water. for example US. pure
water. a hydrophobic component and a cyclosporin compo-

nent in a therapeutically effective amount oflcss than 0.1% by
weight of the emulsion. In addition. beneficial results have
been found when the weight ratio of the cyclosporin compo-
nent to the hydrophobic component is 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 hurnan 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
eliminat'mg_. side effects which may result from the presence
of the cyclosporin component in the blood of the human or
anitrtal being treated. and eye irritation which. in the past. has
been caused by the presence ofcertain components in prior art
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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 compositions to achieve the desired thera-
peutic effect or elfects without substantially increasing the
risk of side effects andJ'or eye irritation.

The present methods are useful in treating any condition
which is therapeutically sensitive to or treatable with
cyclosporin compoiients. 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 liurnan or animal.
Included among such conditions are. without limitation. dry
eye syndrome. phacoanaphylactic endophthalmitis. uveitis.
vernal ctitijuiictivitis. atopic kerapoconjunctivitis. corneal

HI

6

detection limit of0.l ngfml. Cyclosporin component concen-
trations below or less than 0.1 ngfinl are therefore considered
substantially undetectable.

The LC-MS!MS test is advantageously run as follows.
One ml of blood is acidified with 0.2 ml of 0.] N I-lCl

solution. Lhen extracted with 5 ml of methyl t-butyl ether.
After separation front the acidi fied aqueous layer. the organic
phase is neutralized with 2 ml of 0.1 N NaOH. evaporated.
reconstituted in a waterlaeetonitrile-based inobil phase. and
injected onto a 2. 1 x50 mm. 3 jun pore size C-8 reverse phase
high pressure liquid chroinatograpliy (HPLC) column (Key-
stone Scientific, Bellefonte, Pa). Compounds are gradient-
eluted at 0.2 n:iL!niin and detected using an API III triple
quadrupole mass spectrometer with a turbo-ionspray source

 

is .. _ _ . . .
grafi rejection and the like conditions. The present invention (Pb-Sciex, Concord, Ontano, Canada). Molecular reaction
is particularly effective in treating dry eye syndrome. monitoring enhances the sensitivity and selectivity of this

The liequeiiey of administration and the amount of the assay. Protonated molecules for the analyte and an internal

presently useful composition to use during each adJninistra- Slflfldafd 8113 C0lli5i0l1El"Y di550Cl3l¢d and Pmduci 50115 at W3

mm varies depending “pm the [hm-dpgmjc cffeci to be an 425 are nioiittored for the analyte and the internal standard.
obtained. the severity of the condition being treated and the Under these oofldmolm cyc1_':'5p0nn"_& me mfemal Stan"
like factors. The presently useful compositioiis are designed dafd cyclosporm G el_ut‘c_'. "“fh reteI_m0_n m_neS of about 3'8

, , . . _ . . . . . minutes. The lower limit of quantitatioii is 0.] ng;’mL. at
to allow the prescribing physician substantial flexibility 111 . . . . . . .
t t, . I d,t, I h. th d . d which concentration the coellicieiitofvariation and deviation
rea ing various ocu ar con ions o ac ’lI3\«’I3 ‘e esire 35 from nominal Concentration is (1 5%_

lhemPe"1'c‘cf‘T9c’1 Ur {Effects w'lh_redl'f:°d nsk of “de enacts As noted previously. any suitable cyclosporin component
aiidfor eye irritation. Esuch adiiimistration may occur on an as clfktlive in the Present me;]10ds may be employed. Very use-
needed basis‘ for example-' m_ treatmg or maflagmg‘ exe ftil cyclosporiti c{Jl11p(J1'1Cl1lS include, without limitation,
5Y11d1'0me- 0“ 3 0113 “me basis 01' 011 3 repealed 01’ Penodlc cyclosporiii A. derivatives of cyclosporin A and the like and
basis once. twice. thrice or more times daily depending on the 3" mixtures thereof‘

needs of the human or animal being treated and other factors The chemical smicuu-e for cyclosporin A is represemed by
involved in the application at hand. Fonnula l

Fonnula I
Ilgtj

CH,

Ho,,,__

Itgc L|"It 0
l-13C N CH3

‘-~..N : N/
0 E C.‘ 0

_ it_.c/\‘cii_. (TH;use CH;
C H3

0 )\ N—t_‘H3
CH3 0 H39 E to CH3

/15.’ ii i
H_:C i~.'- W-I/\.-N on.H I

O Ci-[3 0 CH3 0
113:: CI-[3

One of the important advantages of the present invention is
the reduced concciitration of the cyclosporirt component in
the blood of the human or animal as a result ofadministering
the present composition as described herein. One very useful
einbodinient of the present adntinistering step provides no
substantial detectable concentration of cyclosporin compo-
nent in the blood of the human or animal. Cyclosporin com-
ponent concentration in blood preferably is determined using
a liquid chniinattigrapliy-mass spectroscopy-mass spectros-
copy (l..C-MSJMS), which test has a cyclosporin component

6t:

65

As used herein the term “derivatives" ofa cyelosporin refer
to coinpouiids having structures stitficieiitly similar to the
cyclosporiii so as to function in a manner substantially similar
to or substantially identical to the cyelosporin. for example.
eyclosporin A, in the present methods. Included. without
limitation. within the useful cyclosporin A derivatives are
those selected from ((R)-inethylthio-Sar)3-[4'—liydroxy—Me-
Len) cyclosporiii A, ((R)-(Cyclo)alkyltliio—Sar)’—(4'—hy—
droxy-Mcl.eii)“-cyclosporin A. and ([R)-[{Iyclo)alkylthio-
Sar)3-cyclosporiri A derivatives described below.
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These cyclosporin derivatives are represented by the fol-
lowing general formulas (II). (III). and (IV) rcspcclivi-.-Iy:

  

 

Formula 11

III}

Mr:

!\|-’IeN

Me

O . -

Forniiila I11

{I11}
Ms:

Me

Farmu|a|\.-'

{I}

M:
Ma

N JI

Me   
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wherein Me is methyl: Alk is 2-6C alkylene or 3-6C"
cycloalkylene: R is OI-I. C001-]. alkoxycarbonyl. — NRIRZ
or N(R3)—(Cl-l2)—NR1R2; wherein R1. R2 is H. alkyl. 3-6C
cycloalkyl. phenyl (optionally substituted by halo, alkoxy.
all-zoxycarbonyl. amino. alkylamino or dialkylamino). bcnzyl
or saturated or urtsaturated lteterocyclyl having 5 or 6 mem-

bers and 1-3 heteroatoms: or NRIRE is a 5 or 6 membercd
heterocycle which may contain a further N. O or S heteroatom
and may be alkylated: R3 is H or alkyl and n is 2-4: and the
alkyl moieties contain l-4C‘.

In one embodiment. the cyclosporin component is effective
as an irmuunosuppressant. Without wishing to be limited to
any particular theory ofoperation. it is believed that. itt certain
embodiments of the present invention. tl1e 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 tltat the
presently useful compositions contain less than 0.1% by
weight ofthe cyclosporiu component. The advantages ofsuch
low-concentrations of cyclosporin components have been
discussed in some detail elsewhere herein. Low concentra-

tions ofcyclosporin component. logeIher with concentrations
of the hydrophobic component stteh that the weight ratio of
cyclosporin component to hydrophobic component is greater
than 0.08. prov ides one or tnore substantial advantages in the
present methods.

Any suitable hydrophobic component may be employed in
the present invention. Such hydrophobic contponent may be
considered as comprising a discontinuous phase in the pres-
ently usetiil cyclosporin component-containing emulsions.
with the water or aqueous phase being considered the con-
tinuous phase in such etnu lsion. The hydrophobic component
is preferably selected so as to solubi line the cyclosporilt com-
ponent. which is often substantially insoluble in the aqueous
phase. Titus. with a suitable hydrophobic component
included in the presently useful emulsions. the cyclosporin
component is preferably soluhilized in the emulsions.

In one very useful embodiment. the hydrophobic co1npo-
nent comprises an oily material. in particular. a material
which is substantially not miscible in water. Exainples 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
may comprise naturally occurring oils, including, without
limitation refitted 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. araehis oil, castor oil. mineral oil.
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 panicularly 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 itselfmay be useful in benefitting
ocular tissue andfor 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-
sion compositions in an amount greater than about 0.625% by
weight. For example. Lhe hydrophobic component may be
present in an amount up to about 035% by weight or about
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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 amounts effective to facilitate the
usefulness and elfectiveness of the present methods andfor
the presently useful compositions. lixamples of such other
components include. without limitation. emulsifier compo-
nents. surfactant coinpoiteuts. tonicity compoitents. poly
electrolyte components. emulsion stability components. vis-
cosity inducing components. demulcent components. acid
andfor bases to adjust the pH of the composition. buffer
components. preservative components and the like.

In one very useful embodiment. the presently useful cont-
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 andfor in 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 of die present compositions in the
concentration present in the composition advantageously are
opltthalmically acceptable.

Useful emulsifier components may be selected from such
component which are conventionally used and well known in
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
inclttdes a hydrophobic constituent and a ltydrophiiic con-
stituent. Advantageously. the emulsifier component is water
soluble in the presently useful compositions. Preferably. the
emulsifier component is nonionic. Specific examples of stIit-
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
noitioitic entulsifiersfsurfactants. useful in ophthalmic com-
positions. and the like and mixtures thereof.

The emulsifier contponent is present in an amount effective
in lbrming the present emulsion andfor in maintaining the
hydrophobic component in emulsion with the water or aque-
ous component. Iit 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% and still
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 useliil compositions. Such coin-
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 down prior to use. in one embodiment. the presently
ttsefttl compositions include a polyaniouic component effec-
tive as an emulsion stabilizing component. Examples of suit-
able polyanionic components useful in the presently useful
compositions include. without l'nnitation_. anionic cellulose
derivatives. anionic acrylic acid-containing polymers.
anionic tnetltacrylic acid—containing polymers, anionic
amino acid-containing polymers and the like a11d 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:

tnetal carboxy methylcelluloses
metal carboxy methylhydroxyclhylcelluloses
metal carboxy metltylstarchs
metal carboxy methylliydrmtyethylstarclis
hydrolyzed polyacrylamides and polyacrylonitriles
heparin
gucoaininoglycans
hyaluronic acid
chondroitin sulfate
dennatan sulfate

peptides and polypeptides
alginjc acid
metal alginates
hoinopolymers and copolymers of one or tuore of:
acrylic and methacrylic acids
metal acrylatcs 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-slyreuesulfouate
2-methacryIoyloxyelhylsullbnic acids
metal 2-methacryloyloxethylsulfonates
3-methacryloyloxy-2-hydroxypropylsulonic acids
metal 3-ntethacryloyloxy-2-hydroxypropylsu l tonates
2-acrylamido-2-rnethylpropanesultonic acids
metal 2-acrylamido-2-niethylpropanesulfonates
allylsulfonic acid
metal allylsulfonate and the like.
()ne particularly useful emulsion stabilizing component

includes crosslinked polyacrylates. such as carbomers and
Pemulen® materials. Pemulen'iE=- is a registered tradentark of
B.F. Goodrich for polymeric emulsifiers and are comnter-
cially available from 13.17. Goodrich Company. Specialty
Polymers & Chemicals Division, Cleveland. Ohio.
Pemulen-‘FD materials include acrylatet‘Cl0—30 alkyl acrylate
cross-polymers. or high molecular weight co-polymers of
acrylic acid and a long chain alkyl methacrylate cross-linked
with ally] ethers of pentaerythritol.

Tlte presently useful polyanionic components may also be
used to provide a suitable viscosity to the presently useful
compositions. Thus. the polyanionic components may be Lise-
fut in stabilizing the presently useful emulsions and in pro-
viding a suitable degree ofviscosity to the presently useful
coiupositions.

‘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 polyelectrolytetlemulsion stabi-
lizing component may be present in an amount in 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 weiglit.
of the composition.

Any suitable tonicity component may be employed in
accordance with the 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
emulsion prior to use. Useful tonicity agents include. without
limitation, glycerine. mannitol. sorbitol and the like and n1ix-
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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 detnulcent components may be included in
effective amounts in the presently useful compositions. For
example. ophthalmic dernulcent components such as car-
boxymethylcellulose. other cellulose polymers. dextran "I0.
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 clemulccnt 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 component in
the present compositions may be in a range of at least about
0.01% orabottt 0.02% to about0.5%or about 1.0% by weight
of the composition.

Matty o ftlte presently useful polyelectrolytelernulsion sta-
bilizing components may also be effective as deinulcent coin-
ponents. and vice versa. The eitittlsifierfsurfactant 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 andfor hydrochloric acid to
a physiological pH level. The p11 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. boratcs 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 of preservatives may be employed.
Exarnples of suitable preservatives include. without limita-
tion. beitzalkoitittnt chloride. methyl and ethyl parabens. hex-
etidine. phenyl mercuric salts and the like and mixtures
thereof. The amounts ofpreservative components included in
the present compositions are such to be effective in preserving
the compositions and can vary based on the specific preser-
vative component employed. the specific composition
involved, the specific application involved. and the like fac-
tors. Preservativc concentrations often are in the range of
about 00000] % to about 0.05% or about 0.1% (wfv) of the
composition, although other concentrations ofcertain preser-
vatives may be employed.

Very ttseful 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)
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 Mchlicholas U.S. Pat. No. 3.2'r'8_.44?. 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 Chenlical Company. Inc..
and that sold under the trademark Anthiuni lJioxideIIt"= by
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International Dioxide, Inc. An especially useful SCD is a
product sold under the trademark Bio-Cidetlil by Bio-(Tide
International. Inc ., as well as a product identified by Allergan,
Inc. by the trademark Purite.

Other useliil 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
polytners with antibacterial. antifungal andfor 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. sttch as cellulose
polymers. including hydmxypropyl methyl cellulose
(E-IPMC), hydioxyethyl cellulose (HEC). ethyl hydnoxyethyl
cellttlose. hydroxypropyl cellulose. methyl cellulose and car-
boxymethyl cellulose; carbomers {e.g. carhopol. and the
like); polyvinyl alcohol: polyvinyl pyrrolidone: alginates;
carrageenans; and guar. karaya, agarose. locust bean. trage-
canth and xanthan gums. Such viscosity modifying co1npo-
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 0.0] to about 5% wfv o fthe total composition. although
other concentrations of certain 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.

[11 one example. the oily phase of the ernulsion can be
combined with the cyclosporin component to solubilize the
eyclosporin 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 of the ingredient(s) having the highest
melting point in the case ofa solid or semi-solid oily pltase 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 of either 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 product is allowed to cool with or
without stirring. In the case where the final oil phase is first
gently mixed into an intermediate water phase, the resulting
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 fomied at this point.

The oil-in-water emulsions ofthe present invention can be
sterilized a fter preparation using heat. for example. autoclave
steam sterilization or can be sterile filtered using. for
example. a 0.22 micron sterile filter.

Sterilization employing a sterilization filter can be used
when the ernulsiort droplet (or globtile 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 cutotfof
the 0.22 micron sterile filtration membrane to be sterile-

filtratable. In cases wherein the droplet size distribution ofthe
emulsion is above the particle size cutoff of the 0.22 micron
sterile filtration membrane. the emulsion needs to be able to

deform or change while passing through the filtration mem-
brane and then reform after passing through. This property is
easily determined by routine testing of emu] sion droplet size
distributions and percent of total oil in the compositions
before and alter filtration. Alternatively. a loss of a small
amount of 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 conipositions as are microemul-
sions. The emulsions ofthe present invention advantageously
have a shelflife exceeding one year at room temperature.

The lbllowing non-limiting examples illustrate certain
aspmts of the present invention.

EXAMPLE 1

Two compositions are selected for testing. These compo-
sitions are produced in accordance with well known tech-
niques and have the following make-ups:

Contposilion I Composition ll
wt °/u wt %

{'.‘_\-"Cl0S|’:I0riI1 A lJ_l tJ_tJ5
Castor Oil 1.25 1.23
Polysorbale SE1 1.0!"! 1.0!"!
Premulc-1| ® U.Ufi tJ.t.‘I5

Glycerine 3.20 2.2“
Sorliurrt hydroxide qs qs
Purified Water qs qs
pH '.l.?~‘i'.6 ?.'_’-?.6
Weight Ratio of 0.08 {L04
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 Composition II. 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 ellicacy in treating
dry eye disease substantially equal to that ofC.‘ontposition I.
This is surprising for a number of reasons. For example. the
reduced concentration of eyclosporin A in Composition II
would have been expected to result in reduced overall eflicacy
in treating dry eye disease. Also. the large amount ofcastor oil
relative to the amount of cyclosporin A in Composition ll
might have been expected to cause increased eye irritation
relative to Composition 1. 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 ol‘ ricinoleic 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 concentration ofcastor
oil relative to cyclosporin component. as in Composition II.
provides the advantage of more quickly or rapidly (for
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example, relative to a composition which includes only 50%
as much castor oil) breaking down or resolving the emulsion
in the eye. for example. as measttred by split-lamp teclmiques
to tnonitor the composition in the eye for phase separation.
Such rapid break down of the emulsion in the eye reduces 5
vision d.istot'tiot1 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 11. to achieve therapeutic effectiveness mitigates even in
fttrther against undesirable side effects and potential drug
interactions. Prescribing physicians can provide (prescribe)
(.‘omposition II to more patients andforwith fewer restrictions
andfor with reduced risk ofthe occurrence ofadverse events.

e.g., side effects. drug interactions and the like. relative to is
providing Composition 1.

While this invention has been described with respect to
various specific examples and embodiments. it is to be under-
stood that the invention is not limited thereto and that it can be

variously practiced within the scope of the following claims. an
What is claimed is:

1. A method of treating dry eye disease. the method com-
prising topically administering to the eye ofa human in need
thereofan emulsion at a frequency oftwice a day. wherein the
emulsion comprises cyclosporin A in an amount of about 25
0.05% by weight. polysorbate 80. acrylateff‘ 10-30 allxyl acry-
late cross-polymer. water. and castor oil in an amount ofabout
1.25% by weight: and

wherein the topical ophthalmic emulsion is effective in
treating dry eye disease. 3::

2. The method of claim 1. wherein the emulsion further

comprises a tonicity agent or a demuleent component.
3. The method ofclaim 2. wherein the tonicity agent or the

dcmulccnt component is glycerine.
4. The method of claim 1. wherein the emulsion further 35

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. 4n
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

acry1ate;’C' 10-30 alkyl acrylate cross-polymer in an amount of
about 0.05% by weight. 45

9. The method of claim 1, wherein the emttlsion 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. so
11. The method ofclaim 1. wherein. when the emulsion is

administered to an eye ofa l1tl.tI1a11. the blood ofthe human has
substantially no detectable concentration ofcyclosporin A.

12. The method ofclaim 6. wherein the emulsion has a pH
in the range of about 7.2 to about 7.6. 55

13. The method of claim 1. wherein the emulsion is as

substantially therapeutically effective as a second emulsion
administered to a human in need thereof at a frequency of
twice a day, the second cmtllsion comprising cyclosporinA in
an amount of0. 1% by weight and castor oil in an amount of an
1.25% by weight.

14. The method ofclaim 1. wherein the emulsion achieves

at least as much therapeutic effectiveness as a second emul-

162 B2

16

sion administered to a human in need thereofa frequency of
twice a day. the second emulsion comprising cyclosporinA in
an zunount 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 i11
the eye of the human as compared to a second emulsion that
contains only 50% as much castor oil.

16. The method of claim 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 emttlsion comprising cyclosporin A in 8.11
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 of reducing side effects iii a human being
treated for dry eye syndrome. the n:tethod comprising the step
of topically administering to the eye of the human in need
thereofan emulsion at a frequency oftwice a day. wherein the
emulsion comprises:

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 wciglit;
acrylatei'C.' 1 0-30 alkyl acrylate cross-polymer in an amount

ofabout 0.05% by weight:
a tonicity component or a demulcent component in an

amount ofabout 2.2% by weight:
a butfer: and
water:

wherein the topical ophthalmic emulsion has a pH in the
range ofabout 7.2 to about 7.6.

19. The method ofclaim 18. wherein the buffer is sodittm

hydroxide.
20. The method ofclaim 18. wherein the tonicity compo-

nent or the demulcent component is glycerine.
21. The method ofclairn 18, wherein. when the emulsion is

administered to the eye of a human for treating dry eye syn-
drome. the blood ofthe human has substantially no detectable
concentration of the cyclosporin A.

22. The method ofclaim 18. wherein the emulsion is 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 of a
htttnan in need thereof an emulsion at a frequency of twice a
day. the emulsion comprising:

cyclosporin A in an amount ofabout 0.{)5"u by weight:
castor oil in art amount ofabout 1.25% by weight:
polysorbate 80 in an amount ofabout 1.0% by weight;
acrylatei'C 10-30 alkyl acrylate cross-polymer in an amount

ofabout 0.05% by weight:
glycerine in an amount of about 2.2% by weight:
sodium hydroxide; and
watcn

wherein the emulsion is effective in treating dry eye dis-case.

24. The method ofclaim 23. wherein the emulsion has a pH
in the range ofabout 7.2 to about 7.6.

3|‘ it 8! 3C it
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(57) ABSTRACT

Methods of treating an eye of a human or animal include
administering to an eye of a human or animal a composition
in the form ofan emulsion including water. a hydrophobic
component and a cyclosporin component in a therapeutically
effective amount of less than 0.1% by weight of the compo-
sition. The weight ratio of the cyclosporin component to the
hydrophobic component is less than 0.8.
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1
METHODS OF PROVIDING THERAPEUTIC

lilFli‘EC'I'S USING CY(?l.()SPORIN
COMPONENTS

RI"'.l..A'lT:i.D APPI .I(T/\TlON

This application is a continuation of copeiiding U.S. appli-
cation Ser. No. 133961.808 filed Aug. 7. 2013. which is a
continuation of copending U.8. application Ser. No. lli'89?.
l'i'7_. filed Aug. 28. 2007, which is a continuation of U.S.
application Ser. No. 101927.857, filed Aug. 2?. 2004, now
abandoned. which claimed the benefit of U .S. Provisional

Application No. 60503.13? flied Sep. 15. 2003. which are
incorporated in their entirety herein by reference.

l3ACI((}RO1JNl) 013' ‘fl-iii IN\a’EN'I‘lON

The present invention relates to methods of providing
desired therapeutic effects to humans or animals using coin-
positions including CyClUS}'IUl'il‘J conipoiienls. More particu-
larly. the invention relates to methods including administer-
ing to an eye of a human or animal a therapeutically effective
amount of a cyclosporin component to provide a desired
therapeutic eifect. preferably a desired ophthalmic or ocular
therapeutic effect.

The Lise o fcyclosporin-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
U.S. Pat. No. 6,254,860; and Garst U.S. Pat. No. 6.350.442.
this disclosure ofeach ofwhich is 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, liir
example. “Biood mrrceitrratiori.-i riff" rjir.-lrisporfir a during
ior.'g—.rerm treatiiieirif with -c_t‘eiospr:rin a ophthairriic emai-
sforrs in patients with moderate to .ret-‘ere dry e_i-'e disease."
Small et al. JOcul Phariiiac-0.-' Tiber. 2002 October. 18(5):-42 1 -
8: "Distribution o,fC_vciosporirr.4 in orwiar tissues at‘? topical’
adririnisrrarion to aibirro rabbits and beagle dogs.” Acheai'n-

MI

15

So

35

pong et al. Curr [five Res. 1999 February. 18(2)-10311: 4n
“(Z1-rl'0.e;mrine di'.rm'biiti‘ori inn; the eoiriiriieiiva, cornea. {ac-
rimai giarrd. and s_t-'si'eiiiic' biood_fot'iowing topical dosing of
cyeiosporine to rabbit. dog, and brrriran e_i-‘e.s‘." Acheampottg
et al. Adv Exp Med Bioi. 1999. 4333:1001-4: “Pre(‘iinic‘ai
safiafy studies o_fe_vc'i’osporr1e ophfiraiiiiic ernui’siorr,” Angelov 45
et al. Adv Exp Med Biol. 1998, 438:99l "C_i*c'i’osporin &
F.'rriuisi'on & Eye." Stevenson et al. (liiiitiiaiiiioiogtt 2000
May. I 07[5 ):967-74; and “Two iiiiiirieenreir, randoii:i‘:edsmd-
ies ofrbe efiieacj‘ andsafifii-' ofqt'ciosporine opirthairrrie emar'-
sion in moderate to severe drj-' e_1-‘e disease. CsA Phase 3 Sfrrdfi-'
Group." Sail et al. Ophihainioiogv. 2000 April. 107(4): 63 1 -9.
Each of these publications is incorporated in its entirety
herein by reference. In addition. cyclosporin A-containing
oil-in-water emulsions have been clinically tested. under con-
ditions of confidentiality, since the mid l990’s in order to
obtain U.S. Food and DrugA Ministrati on (FDA) regulatory
approval.

Examples of useful cyclosporin A-containing emulsions
are set out in Ding etallJ.S. Pat. No. 5.474,979.l.ixai11plel 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 castor oil.
The Ding et al patent placed no significance in Composition
B relative to Compositions A, C and D of Example 1.

Over time. it has become apparent that cyclosporin A emul-
sions for ophthalmic use preferably have less than 0.2% by

50

55

6t:

65

2

weight of cyclosporiii A. With cyclosporin A concentrations
less than 0.2%. the amount of castor 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 of castor oil are
needed to provide eficctive 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.

SUMMARY OF THE INVENTION

New t11cLl1l.)ds of treating a human or animal using
cyclosporin component-containing emulsions have been dis-
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 eifects.
andfor 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 ofharmful side effects
andfor drug interactions. The present methods cart be easily
practiced. In short. the present methods provide substantial
and acceptable overall efficacy. together with other advan-
tages. sncli as increased safety andfor flexibility.

In one aspect of the present invention, the present methods
comprise administering to an eye of a human or animal a
composition in the form of an enmlsion 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 coin-
ponent to the ltydmphobic component is less than 0.08.

It has been found that the relatively increased amounts of
hydrophobic component together with relatively reduced. yet
therapeutically effective. amounts ofcyclosporin component
provide substantial and advantageous benefits. For example,
the overall etlicacy 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 component is believed to
provide for 21 more quick or rapid breaking down or resolving
of the emulsion in the eye, which reduces vision distortion
which may be caused by the presence of the emulsion in the
eye andfor facilitates the therapeutic effectiveiiess ofthe coin-
position. Additionally. and importantly. using reduced
amounts of the active cyclosporin component mitigates
against undesirable side effects andfor potential drug interac-
tions.

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 liuman or animal.
Included among such conditions are. without lintitation. dry
eye syndrome. phacoanaphylactic endopltthalmitis. 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 oo1npo-
nent. as in the present iitvention. is advantageously effective
to provide the blood of the human or animal under treatment
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with reduced concentrations ofcyciosporin 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
val idatcd liquid chromatogrdphyfmass spectrometry-mass
spectrometry (Vl.(.‘;’MS-MS) analytical method, such as
described elsewhere herein.

In one embodiment. in the present methods the blood of the
human or animal has concentrations of clyclosporin compo-
nent of0.} ngfml or less.

Any suitable cyclosporin component effective in the
present methods may be used.

(Tyclosporins are a group of nonpolar cyclic oligopeptides
with known immunosuppressant activity. Cyclosporin A.
along with several other minor metabolites. cyclosporin B
thi-ouglt 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 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 of the
amino acids.

The term “cyclosporin component" as used herein is
intended to include any individual member ofthe cyclosporin
group and derivatives thereof. as well as mixtures of two or
more individual cyclospot-ins 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 coin-
ponent is solubilized in the hydrophobic component. The
hydrophobic component may be considered as comprising a
discontinuous phase in the 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 amount ofup to about 1.0% by weight or
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. mineral oils.
synthetic oils and the like and mixtures thereof. In a very
useful etttboditnent. the hydrophobic component cotttprises
one or more higher fatty acid glyccrides. Excellent results are
obtained when the 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 ofthe compositions. l'£xa1'nples
of such other components include. without limitation. emul-
sifier components. tonicity components. polyelectrolyte
components. surfactant components. viscosity inducing com-
ponents, acids andfor bases to adjust the pH of the composi-
tio11_. buffer components, preservative components and the
like. (Tomponents 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. andfor
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 application at
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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 ophthalmieally acceptable when it is compatible
with ocular tissue. that is. it does not cause significant or
undue detrimental effects when brought into contact with
ocular tissues.

Such compositions have plI's within the physiological
range o fabout 6 to about I 0. preferably in a range (1 fabout 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 ofa human or 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 11n.1tu-

ally inconsistent.

These and otlter 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 ofa
human or 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 in a therapeutically effective amount 0 fless titan 0.1% by
weight of the emulsion. In addition. beneficial results have

been found when the weight ratio of the cyclosporin compo-

nent to the hydrophobic component is less than 0.08.

As noted above. the present administering step preferably
includes topically administering the emulsion to the eye ofa
patient of a human or animal. Such adntinistering 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 admiriistration of the prcsclttly useful
composition may involve providing Ll1c 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. in the past, has
been caused by the presence ofcertain components in prior art
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 cffcct or effects without substantially increasing the
risk of side effects andlor eye in*itation.
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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 luunan or animal.
Included arnong such conditions are. without limitation. dry
eye syildroim-:. phaooanaphylactit: endophthalmitis. uveitis.
vernal conjunctivitis. atopic kerapoconiunctivitis. comeal
grail re_iection 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 lactors. The presently useful compositions are designed

to allow the prescribing physician substantial flexibility in

treating various ocular conditions to achieve the desired

therapeutic eflect or ellects with reduced risk of side effects

andfor eye 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 ofthe human or animal being treated. and other factors

involved in the application at hand.

One olthe iniportant advantages of the present invention is

the reduced concentration of the cyclosporin component in

the blood ofthe human or animal as a result ofadministering

the present composition as described herein. One very useful

embodiment of the present administering step provides no

substantial detectable concentration of cyclosporin compo-

nent in the blood ofthe human or animal. Cyclosporin com-

ponent concentration in blood preferably is determined using

a liquid chromatography mass spectroscopy mass spectros-
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copy (LC-MSIMS). which test has a cyclosporin component

detection limit ol'0. I ngfrnl. Cyclosporin component concen-

trations below or less than 0.1 ngfml are therefore considered

substantially undetectable.

The LC-MS!MS test 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.

Alter separation from the acidified aqueous layer. the organic

phase is neutralized with 2 ml of 0.1 N l'\la0H. evaporated.

reconstituted in a waterfacetonitrile-based niobil phase. and

injected onto a 2.1 x50 II'1.l11._. 3 tun pore size C-S reverse phase

high pressure liquid chromatography [1 ll-’I.(') column (Key-

stone Scientific. Bellefoiite. Pa]. Compounds are gradient-

eluted at 0.2 n1L!n1in and detected using an API Ill triple

quadrupole mass spectrometer with a turbo-ionspray sottrce

(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 coll isionally dissociated and product ions at mfz

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 coelficient ofvariation and deviation

from nominal concentration is <1 5%.

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 1

Formula I
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As used herein the term “derivatives" ofa cyclosporin refer
to compounds having structures sulficiently similar to the
cyclosporin so as to liinctioii in a matmcr substantially similar
to or substantially identical to the cyclosporin. for exzunple.
cyclosporin A. in the present methods. Included. without .
limitation. within the useful cyclnsptiriii A derivatives are

1'-or-mula [[

8

those selected from ((R)-methylthi0-Sar}3-(4'—l1ydroxy—Me—
Len) cyclosporin A. ((R )-(Cyclo)alkylt1iio-Sar)3-(4'-liy-
droxy-MeLeu)"-cyclosporin A. and ((1%)-(Cyclojalkylthio-
Ser)3-cyclosporin A derivatives described below.

These qvclosporiu derivatives are represented by the fol-
lowing general formulas (11). (Ill). and (IV) respectively:

(IIJ

 Me

1"-rim1ul:1 [II

(III:
Me

Me R
/

MC M1: on Me AQ‘Me Me Me 5

\. , . I.

O—}‘ to I I firN H J N«J 0 0 Me 0 0 0

Me N:Mc 0 1~.'— ML

Me 3 N: I —“—‘—? NI-I “ ‘|~i 5 Ml “
0 Me Me 0 .\-'Ir.' 0

‘'1 MC Mt‘ '3 Me
Me ML
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-continued
l7om1u|sI\"

Me

Me

Me Me OI-lM
M: Me Mr:

\\J N V \IH
—' It! ‘ ll 29 0 0 Me 0

Me N=Me

M" )—fi—tm—"—fl—\IH 5 N
0 Me 0 M.» 0 Me

Me

Me

wherein Me is methyl: Alk is 2-6C‘ alkylene or 3-6C
cycloalkylene: R is Oi-I. COO]-l. alkoxycarbonyl. —-NRIRE
or N(R3)—(CH2)—NR,R3: wherein Rl.R3 is H, alkyl. 3-6C
cycloallq/L phenyl {optionally substituted by halo. alkoxy,
alkoxycarbonyl. amino, alkylamino or dialkylamino). benzyl
or saturated or unsaturated heterocyclyl having. 5 or 6 mem-
bers and 1-3 hcteroatoms: or NR,R is a 5 or 6 membered
heterocycle which may contain a further N. 0 or S heteroatorn
and tnay be alkylated: R3 is I-l or alkyl and n is 2-4: and the
alkyl moieties contain l-4(‘..

In one eniboditnent. the cyclosporin component is 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 coin-
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 ofsuclt
low—concentrations of cyclosporin components have been
discussed in some detail elsewhere herein. Low co11ce11tra-

tions ofcyclospori n component. together with concentrations
of the hydrophobic component such that the weight ratio of
cyclosporin component to hydrophobic component is greater
than 0.08. provides one or more substantial advantages in the
present methods.

Any suitable hydrophobic component may be employed iii
the present invention. Such hydrophobic component may be
considered as comprising a discontinuous phase in the pres-
ently useful cyclosporin contponent-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 solubili/.c 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
component is 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. iiixamplcs of
useful oily materials include, without limitation, vegetable
oils. animal oils. mineral oils. synthetic oiis. and the like and
mixtures thereof. Thus, the present hydrophilic components
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may comprise naturally occurring oils. including. without
limitation relined 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. arachis oil. castor oil. mineral oil.

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 castor oil includes a relatively high concentra-
tion ofricinoleic acid which itselfmay be useful in benefitting
ocular tissue andfor in providing one or more therapeutic
effects when admillistert.-zd to an eye.

The hydropliobic component is 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 of the
presently useful emulsion compositions.

The presently useful compositions may include one or
more other components in amounts effective to facilitate the
usefulness and efiectivettess of the present methods andfor
the presently useful compositions. Examples of such other
components include. without limitation. emulsifier compo-
nents. surfactant coniponents. tonicity cotrtponents. poly
electrolyte components. emulsion stability cornponcnts. vis-
cosity inducing cornpoiients, demulcent components. acid
alidfor bases to adjust the p11 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 composition be 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-
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sifier component is effective i11 forming maintaining the
emulsion andlor in the hydrophobic component in emulsion.
while having no significant or undue detrimental effect or
efl'ects on the compositions during storage or ttse.

In addition. the presently useful compositions. as well as
each of the components of the present cornpositions 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 known in
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 stiit-
ahle emulsifier components include. without limitation.
polysorbate 80. polyoxyalkylene alkylene ethers. polyall-oh
lene oxide ethers ofalkyl alcohols. polyalkylene oxide ethers
of alkylphenols. other emulsifiersfstirfactants. preferably
nonionic emulsifiersisurfactants. useful in ophthalmic com-
positions. and the like and mixtures thereof.

lhe emulsifier contponent is present in an amount effective
in fonning the present emulsion andfor in maintaining the
hydrophobic component in emulsion with the water or aque-
ous component. 111 one preferred embodiment. the emulsifier
component is present in an amoum in a range of about 0.1%
to about 5%. more preferably about 0.2" u to about 2% and still
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 down prior to use. In one embodiment. the presently
useful compositions include a polyanionic component effec-
tive as an emulsion stabilizing component. iixamples of stilt-
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
meta] carboxy methylstarchs
metal earboxy methylhydroxyethylstarchs
hydrolyzed polyacrylamides and polyacrylonitriles
heparin
gucoarninoglycans
hyaluronic acid
chondroitin sulfate
demiatan sulfate

peptides and polypeptides
alginic acid
metal alginates
homopolynters 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-mcthacryloyloxyethylsulfonic acids
metal 2-methacryloyloxet.l1ylsulfonates
3-methacryloyloxy-2-hydroxpropylsulonic acids
metal 3-methacryloyloxy-2-hydroxypropylsulfonates
2-acrylamido-2-metliylpropanesullianic acids
metal 2-acrylamido-2-niethylpropanesulfonates
allylsulfonic acid
metal allylsulfonate and the like.
One particularly useful stabilizing component includes

crosslinked polyacrylatcs. such as carbomers and Pemulen-I1's‘:
materials. Pen1uler1t1’<=- is a registered trademark of l3.F. Goo-
drich for polymeric emulsifiers and are corrunercially avail-
able from Ill’. Goodrich Company. Specialty Polymers &.
(‘hemicals Division. Cleveland. Ohio. Pemulenilit materials

include acrylate.='C‘ 10-30 alkyl acrylate cross-polymers. or
high molecular weight. co-polymers ofacrylic acid and a long
chain alkyl methacrylate crosslinked with ally] ethers ofpen-
taerythrito].

The presently useful polyanionic components may also be
used to provide a suitable viscosity to the presently useful
compositions. Thus. the polyanionie components may be use-
ful in stabilizing the presently useful entulsions 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 polyelectrolytefeniulsion stabi-
lining component may be present in an amount i11 a range of
about 0.0] % by wcigltt 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
accordance with the 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
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 l0%
from being isotonic.

Ophthalmic demulcent components may be included in
effective amounts in the presently useful compositions. For
example, ophtlialmic dernulcent components such as car-
boxymethylcellulose. other cellulose polymers. dextran 70.
gelatin. glycerine. polyethylene glycols (e.g.. PEG 300 and
P130 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 demulcem 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 o fdemulceut cornpouent in
the present compositions may be in a range of at least about
0.01% orabout 0.02% to about0.5% or about 1 .0% by weight
ofthe composition.

Meaty ofthe presently useful pttlyelectmlytefemulsion sta-
bilizing components may iso be effective as demulcent com-
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ponents, and vice versa. The emulsifierfsurfactant conipo-
nents may also be effective as demulcent components and
vice versa.

The pH oftlte emulsions can be adjusted in a conventional
manner using sodium hydroxide andfor hydrochloric acid to
a physiological pl-1 level. The pll of the presently useful
emulsions preferably is in the range of about 6 to about 10.
tnore 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 tile 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 of preservatives may be employed.
ixantples of suitable preservatives include. without liinita-

lion. benzalkonium chloride. methyl and ethyl parabens. he -
etidine_. phenyl mercuric salts and the like and mixtures
thereof. The amounts ofpreservative components included in
the present compositions are such to be effective in preserving
the coittpositions and can vary based on the specific preser-
vative component employed. the specific composition
involved. the specific application involved. and the like fac-
tors. Prcservative concentrations often are in the range of
about 0.0000l% to about 0.05% or about 0.1% (wfv) of the
composition. although other concentrations ofcertain 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 ofchlorite components use-
ful as preservatives in accordance with the present invention
include stabilized chlorine dioxide (SCD), metal chlorltes
such as 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. SCI). is not contpletely understood. The manu-
facture or production of certain chlorite components is
described in Mchlicholas U.S. Pat. No. 3._2?8.44't'. 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 C‘hemical 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 I-Bio-Cidetki by Bio-(Tide
International. Inc .. as well as a product identified by Allergan.
Inc. by the trademark Puriteifi}.

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. anti fungal andfor 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). hydroxyethyl cellulose (HEC ). ethyl hydroxyethyl
cellulose. hydroxypropyl cellulose. methyl cellulose and car-
boxymethyl cellulose: carbomers (e.g. carbopol. and the
like); polyvinyl alcohol: polyvinyl pyrrolidorte; alginates;
carrageenans; and gnar, karaya. agarose. locust bean. Irriga-
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canth and xanthan gums. Such viscosity modifying compo-
nents are employed. ifat all. inan amount effective to provide
a desired viscosity to the present compositions. The concen-
tration ofsuch viscosity modifiers will typically vary between
about 0.0] to about 5% wlv o fthe total composition. although
other concentrations of certain viscosity modifying compo-
nents may be employed.

The presently useft.tl 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 component in the oily material phase. The oily
phase and the water may be separately heated to an appropri-
ate tcmperature. 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 in the oily phase. Where the oily phase
is :1 liquid at room temperature, El suitable temperature lhr
preparation of a composition may be determined by routine
experimentation in wl1icl1 the melting point of the ingredients
aside from the oily phase is determined. in cases where all
components of either 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 aitd oil soluble components including the
surfactant components are dissolved in the oily phase.

To create an oil-in-water emulsion. the filial oil phase is
gently mixed into eil.l1er an intermediate. preferably de-ion-
ized water, phase or into the final water phase to create a
suitable dispersion and the product is allowed to cool with or
without stirring. In the case where the final oil phase is first
gently mixed into an intermediate water phase. the resulting
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 fonned at this point.

The oi I-in-water emulsions of the present invention can be
sterilized after preparation using heat. for example. autoclave
steam 5Il3l‘iliZ£J1i0l1 or can be sterile filtered using. for
example. a 0.22 nticron sterile 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 ofthe emulsion need i1ot be entirely
below the particle size cutoffofthe ().22 micron sterile filtra-
tion membrane to be sterile-filtratable. In cases wherein the

droplet size distribution of the emulsion is above the particle
size cutoffofthe 0.22 micron sterile filtration membrane. the
emulsion needs to be able to deform or change win" le passing
through the filtration membrane and then reform after passing
through. This property is easily dcterrnined by routine testing
ofemulsion droplet si e distributions and percent oftotal oil in
the compositions before and after filtration. Alternatively, a
loss ofa small amount of larger droplet sized material may be
acceptable.

The present oil-in-water emulsions preferably are thermo-
dynaniicaly stable. much like microemulsions. and yet may
not be isotropic transparent compositions a are rnicroemul-
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 of the present invention.

EXAMPLE ]

Two compositions are selected for testing. These compo-
sitions are produced in accordance with well known tech-
niques and have the following make-ups:
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Contpositiort I Composition II
wt % wt °-E:

Cyclosporin A 0.1 0.05
Ctisttir Oil 1.2.5 [.25
Pulysorhnle 30 |_t'Jt'J l.tiII
Premulen Q33 0.05 0.05
Cilyeelint: 2.111 2.20
Sodium liyrlroxide qs qs
Purified Water qs qs
pll ‘L2-‘L6 ?..'£-'.-‘.6
weight Ratio ofC_vc!osporin itutt u,n4
A to (faster Oil

‘liiese compositions are employed in a Phase 3. double-
masked. randomized. parallel group study for the treatment of
dry eye disease.

The results o|'this study indicate that Composition ll. 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 Composition 1.
This is surprising for a number of reasons. For example. the
reduced concentration of cyclosporin A in Composition ll
would have been expected to result in reduced overall eflicacy
in treating dry eye disease. Also. the large amount ofcastor oil
relative to the amount of cyclosporin A in Composition ll
might have been expected to cause increased eye irritatiolt
relative to Coiiiposition I. llowever, both Composition I and
Composition II 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 11. is believed to take advantage of the benefits. for
example the ocular lubrication benefits, ofcastor oil. as well
as the presence of rieinolcic 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 concentration ofcastor
oil relative to cyclosporin component. as in Composition 11.
provides the advantage of more quickly or rapidly [for
example. relative to a composition which includes only 50%
as much castor oil) breaking down or resolving the emulsion
in the eye. for example. as measured by split-lat't1ptecl1.uiqttt:s
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 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 ll. to achieve therapeutic effectiveness mitigates even
further against undesirable side effects and potential drug
interactions. Prescribing physicians can provide {prescribe}
Composition ll to more patients andforwith fewer restrictions
andfor with reduced risk of the occurrence ofadverse events_.
e.g.. side efiects. drug interactions and the like. relative to
providing Coniposilion 1.

While this invention has been described with respect to
various specific examples and embodiments. it is to be under-
stood that the invention is not limited thereto and that it can be

variously practiced within the scope ofthe following claims.

What is claimed is:

1. A first topical ophthalmic emulsion for treating an eye of
a human. wherein the first topical ophthalmic emulsion com-
prises cyclosporinA in an amount ofabottt 0.05% by weiglit,

‘J:
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Su
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45

50
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polysorbate 80. acrylater’Cl0-30 alkyl acrylate cross-poly-
mer. water. and castor oil in an amount of about 1.25% by
weight: and

wherein the first topical ophthalmic emulsion is therapeu-
tically effective in treating dry eye disease: and

wherein the first topical ophthalmic emulsion provides
overall eflicacy 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
amount of about 1.25% by weight.

2. The first topical ophthalmic emulsion of claim 1,
wherein the first topical ophthalmic emulsion further coin-
prises a tonicity agent or a delnulcent 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 emttlsion further coin-
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 coin-
prises glycerine and a buffer.

‘Ir’. The first topical ophthalmic emulsion of claim 1,
wherein the first topical ophthalmic emulsion comprises
polysorhate 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
acrylatef(.‘10-30 alkyl acrylate cross-polymer in an amount of
about 0.05% by weight.

9. The first topical ophthalmic emulsion of claim 1.
wherein the first topical ophthalmic emulsion litrther coin-
prises glycerine in an amount ofabout 2.2% by weight and a
buffer.

10. The first topical ophthalmic emulsion of claim 9.
wherein the bufier is sodium hydroxide.

11. The first topical ophthalmic emulsion of claim 1,
wherein. when the first topical ophthalmic emulsion is admin-
istered to an eye ofa human in an effective amount in treating
dry eye disease. the blood of the human has substantially no
detectable concentration of cyclosporin A.

12. The first topical ophthalmic emulsion of claim 6.
wherein the first topical ophthalmic emulsion has a pH in the
range of about 7.2 to about 7.6.

13. 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. acrylatei’C 10-30 alkyl acrylate cross-
polymer, water, and castor oil in an amount ofabout 1 .25% by
weight: and

wherein the first topical ophthalmic emulsion is therapeu-
tically effective in treating dry eye disease and wherein
the first topical ophthalmic emulsion achieves at least as
much therapeutic 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 emulsion for treating an eye
of a human. wlierein the first topical ophthalmic emulsion
comprises cyclosporin A in an amount of about 0.05% by
weight. polysorbate 80. acrylatef('l0-30 alkyl acrylatc cross-
polymer, water, and castor oil in an amount ofabout 1 .25% by
weight: and

wherein the first topical ophthalmic emulsion breaks down
more quickly in the eye of a human. once administered
to the eye of the htunan. thereby reducing vision distor-
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tion i11 the eye ofthe 11111112111 as compared to a second
topical ophthalmic emulsion that contains only about
50% as much Castor oil as the lirst topical oplithalmic
emulsion.

IS. A lirst topical oplilhaltnic emulsion For treating an eye
of a human. wl1erein the first topical opl1thalmic emulsion
comprises cyclosporin A i11 an amount of about 0.05% by
weight. polysorbale 80. acrylatt:i"C 1 0-30 alltyl acrylate cross-
polymer. water, and castor oil in an amount ofabout I 25% by
weight; and

wherein tl1e lirst topical ophthalmic emulsion. when
administered to the eye of a human. denionstrates a
reduction i11 adverse events i11 the human_. relative to a
second topical pplitlialrnic e111ulsio11 co111prisir1g
cyclosporin A in an a11'10untofaboutU.l% by weight and
castor oil in a11 amount of about 1.25% by weight.

16. The first topical ophthalmic emulsion of claim 15.
wherein the adverse events are side effects.

IU

18

17. The first topical ophthalmic emulsion of claim 16.
whereirt tl1e side effects are selected from the group co11sist-
ing of visual distortion and eye irritation.

18. The first topical oplititalrnic eniulsion of ciaim 13.
wherein. when the first topical ophthalmic emulsion is admin-
istered to an eye of a htlman. the blood ol‘ the llumart has
sttbstantially no detectable concentration ofcyclospori11 A.

19. The first topical ophthalmic emulsion of claim 14.
wlierein. when the first topical ophthalmic e111ulsio11 is admi11-
istered to an eye of a human. the blood of the human has
substantially no detectable concenmltion of cyclosporin A.

20. The first topical ophthalmic emulsion of ciaim 15,
wl1erein. when the first topical opl1thal111ic e111ulsio11 is ad mi11—
istered to an eye of a human. the blood of the human has
stibstantially no detectable conceiitration of cyclosporin A.

it it sit tr tr
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UNITED STATES PATENT AND TRADEMARK OFFICE

CERTIFICATE OF CORRECTION

PATENT NO. I 8,642,556 B2 Page 1 0f2
APPLICATION NO. : l3f96?l89

DATED : February 4, 2014

INVENTOR( S) : Andrew Acheampong et al.

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shown below:

In the Specification

In column 1, 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" and insert -- cyclosporin A --, therefor.

In column 1, line 37, delete “42l” and insert -- 41 1 --, therefor.

In column 1, line 38, delete “art” and insert -- after --, therefor.

In column 1, line 40, delete “l8(2)” and insert -- l8('2):9l --, 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 --438:99l-5; --, therefor.

In column 1, line 56, delete “A Ministrati on" and insert -- Administration --, therefor.

In column 2, line 15, delete “method" and insert -- methods --, therefor.

In column 2, line 1?, delete “employ” and insert -- employing --, therefor.

In column 2, line 19, delete “effects,” and insert -- effects --, therefor.

In column 3, line 9, delete “clyc1osporin"" and insert -- cyclosporin --, therefor.

In column 3, line 42, delete “15%" and insert -- 1.5% --_. therefor.

In column 5, line 8, delete "kerapoconiunctivitisf’ and insert -- keratoconjunctivitis, --, therefor.

In column 5, line 25, delete “treated,” and insert -- treated --_. therefor.

In column 5, line 38, delete “cllromatography mass” and insert -- chromatography-mass --, therefor.

In column 5, line 38, delete “Sp ectroscopy mass” and insert -- spectrosc opy-mass --, therefor.

In column 6, line 1 I, delete “mobil" and insert -- mobile --, therefor.

In column 9, line 26, delete “—NR,R3:"" and insert -- ——NR.R3_; --, therefor.

In column 9, line 30, delete “NR,R"‘ and insert -- NR1R3 --, therefor.

Signed and Sealed this

First Day of July, 2014

7/u;4..¢&./(.&.L__
Michelle K. Lee

Depm_1‘itJfrecIor'o_f!fre Urnflfed Slrxres Palem‘ mm’ Tr'{:denm:'fr Q[fi(‘c
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CERTIFICATE OF CORRECTION (continued) Page 2 01°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 1 1, line 14, delete “amphorteric"" and insert -- arnphoteric -—, therefor.

In column I 1, line 15. delete “and” and insert -- and a -—, therefor.

In column I 1, line 51, delete “methylbydroxyethylcelluloses” and insert

-- methylhydroxyethylcelluloses -—, therefor.

In column 1 1, line 56, delete “gucoaminoglycans” and insert -- glycosaminoglycans --_. therefor.

In column 1 1, line 63, delete “or” and insert -- of: -—, therefor.

In column 12, line I, delete “giutamic” and insert -- glutamjc -—, therefor.

In colunm 12, line 8, delete “hydIoxpropylsulonic"‘ and insert -- hydroxypropylsulfonic -—, therefor.

In column 12, line 15, delete “useful'" and insert -- useful emulsion --. therefor.

In colunm 12, line 22, delete “weight," and insert -- weight -—, therefor.

In column 12, line 23, delete “c-rosslinked" 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"" and insert -- 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

lilFli‘EC'I'S USING CY(?l.()SPORIN
COMPONENTS

RI"'.l..A'lT:i.D APPI .I(T/\TION 5

This application is a continuation of copeiiding U.S. appli-
cation Ser. No. l3i'961.835 filed Aug. 7. 2013. which is a
continuation of copending U.8. application Ser. No. 1li'89'i.
ITF, filed Aug. 28. 2007, which is a continuation of U.S. IU
application Ser. No. 101927.857, filed Aug. 2?, 2004, now
abandoned. which claimed the benefit of U .S. Provisional

Application No. 60503.13? flied Sep. 15. 2003. which are
incorporated in their entirety herein by reference. 15

l3ACI((}RO1JNl) 013' ‘fl-lli IN\a’l3N'I‘lON

The present invention relates to methods of providing
desired therapeutic effects to humans or animals using coin-
positions including CyClUS}'IUl'il‘J coniponenls. More parl'ict.t- an
larly. the invention relates to methods including administer-
ing to an eye of a human or animal a therapeutically effective
amount of a cyclosporin component to provide a desired
therapeutic eifect. preferably a desired ophthalmic or ocular
therapeutic effect. 25

The Lise o fcyclosporin-A and cyclosporin A derivatives to
treat ophtlialrnic conditions has been the subject of various
patents, for example Ding et al U.S. Pat. No. 5,474,979: Garst
U.S. Pat. No. 6,254,860; and Garst U.S. Pat. No. 6.350,442.
this disclosure ofeach ofwhich is incorporated in its entirely 3::
herein by reference. In addition. cyclosporin A compositions
used in treating ophthalmic conditions is the subject of a
number of publications. Such publications include, liir
example. “Hiood r.oircenrrai‘ions of e_i-'ci<J.$‘;)iJriir a daring
i0ng—.rer.*ri treaiiiieiri with c_t‘ci’0sp.orin a apiiihaiiriic eiimi~ 35
sioris in patients iieiih moderate to severe dry e_i-'e disease."
Small et al. JOciii Phariiiac-oi Titer. 2002 October. 18(5):-4] 1-
8: “Dis!ribiiiir)n ofc'_t-'cia.s'poriir./I in orwiar tissues afier topi-
cal admiirisrratioir to albino rabbits and beagie dogs."
Acheampong et al. Curr [Eye Res. 1999 February. l8(2):9l - 4n
l03b: iriosporine disrribiiiiori into the eoirjiineiiva, cor-
nea, iacriiiiai’ giaird. and s_l‘siemic: bioodfbflowing topicai’
dosing of (j=c:iospori.ne to rabbit‘. dog. and hmirar: e_i'es."
Acheampong et al. Adv Exp Med Bioi’. 1998. 4?-8:100]-4:
“Prer'iiirir'ai safety sma'ies Qfr.‘_l'r‘.io_rporine opittirahiiir eiimi- 45
sicm." Angelov et al. Adv Exp Med Bioi. 1998, 438:99l-5:
“C:1=citisporin & Eiiitiisitin & re." Stevenson el al. 0pbti7oi-
iiioiogir. 2000 May, l07(5):967-74: and “Tim iriultfcenteiz
randomized studies qfthe efli¢‘a('_‘i' and .ra_'[e.'_t-‘ oft'_vc'iosporine
ophfhai’riii(' I?ii'H.I'fSf0H' iii irioderate to severe dry eye disease. 50
Cs/I Phase 3 St‘tid_i-' Group." Sal] et al. OpilithaIirtai0,g1-‘. 2000
April. l()"i'(4):63l-9. Eiach of these publications is incorpo-
rated in its entirety herein by reference. In addition.
cyclosporin A-containing oil-in-water eniuisions have been
clinically tested. under conditions ofconfidentiality. since the 55
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 etalU.S. Pat. No. 5.4'i4,979.l.ixai11plel of
this patent shows a series of emulsions in which the ratio of so
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 castor oil.
The Ding et al patent placed no significance in Composition
B relative to Compositions A, C and D of Example 1. <35

Over time. it has hectmte apparent that cyclosporin A emul-
sions for ophthalmic use preferably have less than 0.2% by

2

weight of cyclosporin A. With cyclosporin A concentrations
less than 0.2%, the amount of castor 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 of castor oil 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.

SUMMARY OF THE INVENTION

New methods of treating a human or animal using
cyclosporin component-containing emulsions have been dis-
covered. Such niethods 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
andior 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 ofharmful side effects
andior drug interactions. The present methods can be easily
practiced. In short. the present methods provide substantial
and acceptable overall efficacy. together with other advan-
tages. sncli as increased safety andfor flexibility.

In one aspect of the present invention, the present methods
comprise administering to an eye of a human or animal a
composition in the form of an enmlsion 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 coin-
ponent to the liydropliobic component is less than 0.08.

It has been found that the relatively increased amounts of
hydrophobic component together with relatively reduced. yet
therapeutically effective. amounts ofcyclosporin component
provide substantial and advantageous benefits. For example,
the overall efiicacy 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 component is believed to
provide for a more quick or rapid breaking down or resolving
of the emulsion in the eye, which reduces vision distortion
which may be caused by the presence of the emulsion in the
eye andior facilitates the therapeutic effectiveness ofthe coin-
position. Additionally. and importantly. using reduced
amounts of the active cyclosporin component mitigates
against undesirable side effects andior potential drug interac-
tioiis.

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 liuman or animal.
Included among such conditions are. without limitation, dry
eye syndrome. phacoanaphylactic endoplithalmitis. 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 keratoconjttnctivitis sicca (KCS or dry eye disease)
in a patient suffering therefrom. The activity of cyclosporine
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is as an inununosuppressant and in the enhancement or restor-
ing of lacrimal gland tearing. Other conditions that can be
treated with cyclosporin components include an absolute or
partial deficiency in aqueous tear production (keratoconj tinc-
tivitis sicca. or KCS). Topical administration to a paticnt‘s 5
tear deficient eye can increase tear production in the eye. The
treatment can further serve to correct comeai and conju11cti-
val disorders exacerbated by tear deficiency and KCS. such as
corneal scarring. corneal ulceration. inflammation of die cor-
nea or conjunctiva. filamentary keratisis. mucopurulent dis- ltl
charge and vascularization ofthe cornea.

Fmployiltg reduced concentrations ofcyclosporin compo-
nent. as in the present invention. is advantageously effective
to provide the blood of the human or animal under treatment
with reduced concentrations ofcyclosporin component. pref- I5
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 chromatographyhnass spectrometry-mass
spectrometry (Vl.(.‘t’MS-MS) analytical method. such as an
described elsewhere herein.

In one embodiment. in the present methods the blood ofthe
human or animal has concentrations of cyclosporin compo-
nent of0.1 nghnl or less.

Any suitable cyclosporin component effective in the 25
present methods may be used.

Cyclosporiiis are a group ofnonpolar cyclic oligopeptidcs
with known immunosuppressant activity. Cyclosporin A.
along with several other minor metabolites. cyclosporin B
through I. have been identified. In addition, a number of 3::
synthetic analogs have been prepared.

[11 general. conunercially available cyclosporins may con-
tain a mixture of several individual cyclosporins which all
share a cyclic peptide structure consisting of eleven amino
acid residues with a total molecular weight ofabout 1.200, but 35
with different substituents or configurations of some of the
amino acids.

‘lhe term “cyclosporin component“ as used herein is
intended to include any individual member of the cyclosporin
group and derivatives thereof. as well as mixtures of two or 4n
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. 45

Any suitable hydrophobic component may be employed in
the present invention. Advautageously, the cyclosporin coni-
poncnt is solubilized in the hydrophobic component. The
hydrophobic component may be considered as comprising a
discontinuous phase in the presently useful cyclospotin com— so
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 amount ofup to about I .0% by weight or 55
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 so
useful embodiment. the hydrophobic component comprises
one or more higher fatty acid glycerides. Excellent results are
obtained when the hydrophobic component comprises castor
oil.

The presently useful compositions may include one or <35
more other contponents in antuttitts effective to facilitate the
usefulness and effectiveness of the compositions. [Examples

4

of such other components include. without limitation. emul-
sifier components. tonicity components. polyelectrolyte
components. surfactzmt components. viscosity inducing com-
ponents. acids andfor bases to adjust the pH of the composi-
tion. buffer components. preservative cotnponents and the
like. Componcnts may be employed which are effective to
perfonn two or more functions in the presently useful com-
positions. For example. components which are effective as
both emulsifiers and surfactants may be employed. andfor
components which are etfective 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 human or zmimal to whom
the composition is to be administered. and the like factors.

The presently useful compositions advantageously are
ophthalmically acceptable. A composition. cornponent 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
ocular tissues.

Such compositions have pI-l’s within the physiological
range o fabout 6 to about I 0. preferably in a range o fabout 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-
fui compositions to the eye or eyes of a human or animal.

Each and every feature described herein. and each and
every combination of two or more of such features, is
included within the scope ofthe present invention provided
that the features included in such a combination are not l'l1Lllll-

ally inconsistent.
These and other aspects and advantages of the present

invention are apparent in the following detailed description.
example and claims.

DIET./\II JED DEESCRIPTION

The present methods are effective for treating an eye of a
human or 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 US. pure
water. a hydrophobic component and a cyclosporin compo-
nent in a therapeutically effective amount ofiess than 0.1% by
weight of the emulsion. In addition. beneficial results have
been found when the weight ratio of the cyclosporin compo-
nent to the hydrophobic component is less than 0.08.

As noted above. the present administering step preferably
includes topically administering the emulsion to the eye ofa
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 cornpositions. 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 eifects 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
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animal being treated, and eye irritation which. iii the past. has
been caused by the presence ofcertain components in prior art
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 cornpositions to achieve the desired thera-
peutic effect or effects without substantially increasing the
risk of side effects andfor eye irritation.

The present methods are useful in treating any condition
which is therapeutically sensitive to or treatable with
cyclosporin components. Such conditions preferably are oph-
thaltuic 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 syndrotlte. phacoanapllylactic cndophtltalrnitis. uveitis.

 

HI

6

detection limit of0.l ngfml. Cyclosporin component conceit-
trations below or less than 0.1 ngfml are therefore considered
substantially undetectable.

The LC‘-MSFMS test is advantageously run as follows.
One ml of blood is acidified with 0.2 ml of 0.] N I-ICE]

solution. then extracted with 5 ml of methyl t-btttyl ether.
Afier separation from the acidified aqueous layer. the organic
phase is neutralized with 2 111] of 0.1 N NaOH. evaporated.
reconstituted in a waterfacetonitrile-based mobil phase. and
injected onto an 2. 1 x50 rrun. 3 tun pore size C-8 reverse phase
high pressure liquid cltrontatography (HPLC) coltunn (Key-
stone Scientific. Bcllefonte. Pa.). Compounds are gradient-
eluted at 0.2 111lJmi11 and detected using an API [ll triple
quadrupole mass spectrometer with a turbo-ionspray source

vemal cottjtmctivitis. atopic kcrapocortjttnctivitis. corneal 15 (PE‘.Sc]i"'x' C:0nFm:cE‘_ oma{.]_0".C.aI.md£j)' M_(:k:Cn.Ia.r reacnodi
graft rejection and the like conditions. The present invention mummgmg t'"h‘mu'i’ the “'m.'mW1y ‘md m'l"cmmy.0r am’
is panicularly effective in treating dry eye syndrome‘ assay. 1 rotonated molecules tor the analyte and an internal

The I-mquency of adminjsmnion and the amount of me standard are colltsionally dissociated and product ions at mtz
presently useful composition to use during each adminiStm_ 425 are monitored for the attalyteattd the internal standard.
lion varies depending upon the therapeutic effect to be 3‘-' U1'|d91'l]1€5'3 C011d“10115~ '3yCi‘~‘5P'3"“‘ A and 111“ lnlemal 553"‘
obtained. the severity of t.l1e condition being treated and the 5131'd cyclospomi G ell-’-te “"iih retemifln times of ab‘-3‘-it 3'8
like factors. The presently usefitl compositions are designed Iflillt-lies. The l0Wel' limit Oi" quantitation is 0.1 Hg/fl1L. at
to allow the prescribing physician substantial flexibility in whichconcentration the coeilicientofvariation anddeviation
treating various ocular conditions to achieve the desired from nominal concentration is <1 5%.
therapeutic effect or effects with reduced risk of side effects 25 As noted previously. any suitable cyclosporin component
andfor eye irritation. Such administration may occur on an as effective in the present methods may be employed. Very use-
ru-,-cded basis, for example, in treating or managing dry eye fttl cyclosporin components include. without limitation.
syndrome. on a one time basis or on a repeated or periodic cyclosporin A. derivatives of cyclosporin A and the like and
basis once. twice. thrice or more times daily depending on the mixtures thereof.
needs of the human or animal being treated and other factors The chemical structure for cyclosporin A is represented by
involved in the application at hand. 1'~‘orn1tIla 1

Formula. 1
H30

ctr.

HO!"-"3;

2-tie (|"H3 0 CH3 0

N : N-1.1/C‘I-I3
O ‘ Ctt-, 0 ‘ 0

Hit‘/\‘cH5 ' \‘t:H,
H_tC

Cit-

0 N—t‘H3

(‘I [j

One of the important advantages of the present invention is

the reduced concentration of the cyclosporin component i11
the blood ofthe human or animal as a result ofadministeriug
the present composition as 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 human or animal. Cyclosporin com-
ponent concentration i11 blood preferably is determined using

El liquid chromatography-mass spectroscopy-mass spectros-
copy (1..C-MSJMS). which test has a cyclosporin component

6t:

65

A
Itlll

C]-I;
I-13C CH.

0 Inc 0 (:1 [3
it 2

_/N x _ Q .
I-13L (. I15

0 CH3 0 D
3

As used herein the term “derivatives" ofa cyclosporin refer

to compounds having structures sufliciently similar to the
cyclosporin so as to function in a manner substantially 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 front ((R)-tnethylthio-Sar)3-(4'-hydroxy-Me-
[..eLt) cyclosporin A. ((R)-(Cyt:lo)alkylth.io-Sa.r)3-(4'-hy-

droxy-Melseu)“-cyclosporin A. and ((R)-((.‘.ye1o)alkyltl1io-

Sari!‘-cyclosporin A derivatives described below.
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These cyclosporin derivatives are represented by the fol— or N(R_,)C(CH:]ICNR1R3: wherein R,.R3 is H. allsyl. 3—6C
lowing geueml formulas (II). [11]). and (IV) respeclive-ly: cycloalkyl, pl1enyl [optimally substilllted by 112110. alkuxy,

|"'ornu1I:1 II

[11]
Me

Me | R
I

Vh OI-I M:

 

  

M6‘ N=_\»1e 0

M” 1 -.\11[—|]—|—"' NH 5 T s
0 ML 0 Me 0 ML Me

Me

Me
Formula I11

(III)
Mn:

Me R
/'

Me Me Mn: UH Me A{‘Me Me Me Me 3
\ I

():N I“ N U 2 N 3
9 0 O O 0

IW N=-Me 0

M" JT3..\iIl—[|—|—'NH " I "
0 Me 0 Me O M:

Mt:
Me

Me
F0rnmI.'1 IV

[1]
Me

Me

ML-

ML. ML" ML‘ 011 Ma: |

Me TL‘ Mt‘ TL‘ 3
:31 In N U I NH 3 N 3'3 0 0 Me 0 O O

M" ‘-I—\rIe 0
Me 3 7 r. .

NI [ N! I IN

04 I IMC 0 Mt: 0 MC

Me

Me
 

wherein Me is methyl: Alk is 2—6C alicyiene or 3—6C' alkoxycarbonyl.amino. alkylamino or dialky1an1ino}. benzy]
cycloalkylene: R is OH. COOH. alkoxycarbonyl. —NR1R2 or saturated or unsaturated hetemcyclyl having 5 or 6 mem-
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bers and 1-3 heteroatoms; or NRIRZ is a 5 or 6 membered
heterocycle which may contain a further N. O or S heteroatom
and may be alkylated; R3 is ll or alkyl and n is 2-4: and the
alkyl moieties contain 1-4C.

In one embodiment. the cyclosporin component is effective
as an imniuuosuppressant. Without wishing to be limited to
any particular theory ofoperation. it is believed that. ir1 certain
embodiments of tlie present invention. the cyclosporin coin-
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 such that the weight ratio of
cyclosporin component to hydrophobic component is 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 phase in the 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 solubi Ii‘/.e 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
component is preferably solubilized in the emulsions.

[11 one very uselitl embodiment. the hydrophobic compo-
nent comprises an oily material. in particular. a material
which is substantially not miscible in water. Examples ol‘
usefiil oily materials include_. without limitation, vegetable
oils, animal oils. mineral oils. 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, arachis oil. castor oil. mineral oil.
silicone fluid and the like and mixtures thereof. I-Iigher 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. VVithout 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 itselfmay be useful in benefiting,
ocular tissue andfor in providing one or more therapeutic
effects when administered to an eye.

The hydrophobic component is preferably present in the
presently useful cyclosporin coniponent-containing emul-
sion 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 of the
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 andfor
the presently useful compositions. Iiixamples of such other
components include. without limitation. emulsifier compo-
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uents. surfactant components. tonicity components. poly
electrolyte components. emulsion stability components. vis-
cosity inducing components. demulcent components, acid
andfor 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 andfor in the hydrophobic component in emulsion.
while having no significant or ttndue 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 known in
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
inclttdes a hydrophobic constituent and a hydrophilic con-
stituent. 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-
lene oxide ethcrs ofalkyl alcohols. polyall-xylene oxide ethers
of allcylphenols, other emulsifiers!surfactants. preferably
nonionic emulsifiersfsttrtactants. usefill in ophthalmic coin-
positions. and the like and mixtures thereof.

The emulsifier component is present in an amount effective
in forming the present emulsion andtor 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% and still
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 coin-
ponents are believed to be effective in maintaining the elec-
trolyte balance in the presently usefiil emulsions. thereby
stabilizing the emulsions and preventing the emulsions from
breaking down prior to use. In one embodiment. the presently
useful compositions include a polyanionjc component effec-
tive as an emulsion stabiliating component. Exennples of stilt-
able polyanionic components useful in the presently useful
compositions include. without limitation. anionic cellulose
derivatives. anionic acrylic acid-containing polymers.
anionic tnethacrylic 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 carb-oxy methylhydroxyethylcelluloses
metal carboxy methylstarchs
metal carboxy mcthylhydroxyethylstarchs
hydrolyzed polyacrylamides and polyacrylonitriles
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heparin
gueoaminoglycans
hyaluronic acid
chondroitin sulfate
dermatan sulfate

peptides and polypeptides
alginic acid
metal alginates
homopolymers and copolymers of one or more of:
acrylic and meth-acrylic 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-methacryloyloxyethylsullonic acids
metal 2-methacryloyloxethylsulfonates
3-methacryloyloxy-2-hydroxypropylsulonic acids
metal 3-tnetltacryloyloxy-2-hydroxypropylsu lfonates
2-acrylamido-2-inethylpropanesulfonic acids
metal 2-acrylamido-2-methylpropanesulfonates
allylsulfonic acid
tuetal allylsulfonate and the like.
One particularly useful emulsion stabilizing component

includes crosslinked polyacrylates, such as carbomers and
Pemulen-® materials. Pemulen'-’l'3=- is a registered trademark of
13.1"‘. Goodrich for polymeric emulsifiers and are coini11er-
eially available from 13.1". Goodrich Company. Specialty
Polymers & Chemicals Division. Cleveland. Ohio.
Pemulettiiii materials include acrylatei’C I0-30 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 tnay 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
cotnpositions.

The polyelectrolyte or emulsion stabilizing component
advantageously is present in an amount effective to at least
assist in stabilizing the eyclosporin component-containing
emulsion. For example, the polyelectrolytelemulsion stabi-
lizing component may be present in an amount in a range of
about 0.0] % 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 i11
accordance with the 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
emulsion prior to use. Useful tonicity agents include. without
limitation, glycerine, matuiitol, sorbitol and the like and n1ix-
tures thereof, The presently useful emulsions are preferably
within the range of plus or minus about 20% or about 10%
from being isotonic.

Ophthalmic clemulcent components may be included in
effective amounts in the presently useful compositions. For
example. ophthalmic demulcetit components such as car-
boxymetliylcellulose, other cellulose polymers. dextrau T0,
gelatin. glycerine, polyethylene glycols (e.g.. PEG 300 and
P['i(:i 400). polysorbate 80. propylene glycol. polyvinyl alco-
hol. povidone and the like and mixtures thereof, may be used
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in the present ophtltalmic compositions. for example. com-
positions useful for treating dry eye.

The demulcent components are preferably present in the
compositions. for example. in the fomi of eye drops. in an
amount effective in enhancing the lubricity of the presently
useful compositions. The amount ofdemulcent component in
the present compositions may be in a range of at least about
0.01% orabout 0.02% to about0.5% or about 1 .0% by weight
of the composition.

Many ofthe presently useful polyelectrolytefernulsion sta-
bilizing components may also be effective as demulcent coni-
ponents. and vice versa. The cmulsifierfsurfaetant compo-
nents may also be clfective as demuleent components and
vice versa.

The pH ofthe emulsions can be acl_iusted in a conventional
manner using soditlm hydroxide andilor hydrochloric acid to
a physiological pl-I level. The pl-I 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 bufier components are not required iii 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 eiTec-
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. benzalkonium chloride. methyl and ethyl parabens. hex-
etidine. phenyl mercuric salts and the like and mixtures
thereof. The amounts o fpreservative components included in
the present compositions are such to be effect ive in preserving
the compositions and can vary based on the 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 0.0000]% to about 0.05% or about 0.l% {w/v) ofthe
composition. although other concentrations ofcertain 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 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)
sodium chlorite is a very useful preservative component. The
exact chemical composition of many chlorite components.
for example. SCD. is not completely understood. The 1nanu-
facture or production of certain chlorite components is
described in McNiclioIas lJ.S. Pat. No. 3_.2'i'8_.447. which is

incorporated in its entirety by reference herein. Specific
examples ofuseful SCI) products include that sold under the
trademark Dura Klor by Rio Linda Chemical Company. h1c..
and that sold under the trademark Anthinm Dioxide® by
International Dioxide. Inc. An especially useful SCD is a
product sold under the trademark l3io-Cideélii by Bio-(Tide
International. lne.. as well as a product identified by Allengan.
Inc. by the trademark Pttriteilit.

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 andfor antiviral
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activities. Mixtures ofantimicrobial 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
(lIPM('), hydroxycthyl cellulose (l'iIi.C.‘). etl1yl 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. trage-
canth and xanthan gurus. Such viscosity modifying compo-
nents are employed. ifat all, iii an amount effective to provide
a desired viscosity to the present conipositions. The concen-
tration ofsuch viscosity modifiers will typically vary between
abottt 0.01 to about 5% vvfv of the total composition. although
other concentrations of certain 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 component to 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 tnay 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 in the oily phase. Where the oily phase
is a liquid at room temperature. a suitable temperatttre for
preparation of a composition may be determined by routine
experimentation in which the melting point ofthe ingredients
aside from the oily phase is determined. In cases where all
components of either the oily phase or the water phase are
soluble at room temperatttre, 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 pnodttct is allowed to cool with or
without stirring. in the case where the final oil phase is first
gently mixed into an intermediate water phase. the resulting
emulsion concentrate is tliereafter 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 formed at this point.

The oil-in-water emulsions ofthe present invention can be
steri lized after preparation using heat. for example. autoclave
steam sterilization or can be sterile filtered using. lor
example. a 0.22 micron sterile 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 emulsion need not be entirely
below the particle size ctttoffol" the 0.22 micron sterile filtra-
tion membrane to be sterile-liltratable. in cases wherein the

droplet size distribution of the emulsion is above the particle
size cutoffof the 0.22 micron sterile filtration membrane. the

emulsion needs to be able to deform or change while passing
through the filtration membrane and then reform afterpassing
through. This property is easily deterntined by routine testing
ofemulsion droplet size distributions and percent of total oil
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in the compositions before and afier filtration. Altematively. a
loss ofa small amount of larger droplet sized material may be
acceptable.

The present oil-in-water emulsions preferably are therrr1o-
dynamically stable, much like microemulsions. and yet may

not be isotropic transparent compositions as are 1'nicroemul-
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.

EXAMPLE 1

Two compositions are selected for testing. These compo-
sitions are produced in accordance with well known tech-
niques and have the following make-ups:

(To rnposilionl Composition 11wt % wt %

Cyclospo rin 0.1 t.I.f_I5
t'_‘:tstor Oil 1.25 1.25
Polysorhate tit! l.|.'HI| l.t'it'I
Prernulerl "Si 0.05 H.115
Glyeerine 2.20 2.2t'I
Sodiuni hydroxide qs qs
Purified Water qs qs
pll 7.2-7.6 ‘L2-'F.t3
Weight Ratio oftiyelosporin I‘J_I’JR t'I_t',|4A to Castor Oil

These compositions are employed in a Phase 3. double-
masked. randomized. parallel group stttdy 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 of less than 0.08. provides overall efficacy in treating
dry eye disease substantially equal to that of Composition [.
This is surprising for a number of reasons. 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. l.l1c large amount ofcastor oil
relative to the amount of cyclosporin A in Composition 11
might have been expected to cause increased eye irritation
relative to Composition l. However. both Composition I and
Composition ll are l'ound to be substantially non-irritating inuse.

Using relatively increased amounts of Castor oil. with
reduced amounts of cyclosporin component. as i11 Composi-
tion ll. 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 Castor oil. to at least
assist in treating dry eye syndrome in combination with
cyclosporin A.

In addition. it is found that the high concentration ofcastor
oil relative to cyclosporin component. as in Cornposition 11.
provides the advantage of more quickly or rapidly (for
example. relative to a composition which includes only 50%
as much castor oil) breaking down or 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 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 in treating dry eye disease.
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Using reduced amounts ofcyclosporin A, as in Composi-
tion II. to achieve therapeutic effectiveness mitigates even
further against undesirable side effects and potential drug
interactions. Prescribing physicians can provide (prescribe)
(Tomposition I I to more patients andforwith fewer res trictions
and.t'or with reduced risk of the occurrence ofadverse events.

e.g.. side efl'ects. drug interactions and the like. relative to
providing Composition 1.

While this invention has been described with respect to
various specific examples and embodiments. it is to be under-
stood that the invention is not limited thereto and that it can be

variously practiced within the scope of the following claims.

‘What is claimed is:

1. A method of increasing tear production in the eye of a
human. the method comprising topically administering to the
eye ofthe human in need thereof an emulsion at a frequency
oftwice a day. wherein the emulsion comprises cyclosporin A
in an amount of about 0.05% by weight. polysorbate 80,
acrylatei'(.‘ I 0-30 alky] acrylate cross-polymer, water, and cas-
tor oil in an antount of about 1.25% by weight; and

wherein the topical ophthalmic emulsion is effective in
increasing tear production.

2. The method of claim 1. wherein the emulsion further

comprises a tonicity agent or a demulcent component.
3. The method ofclaim 2, wherein the tonicity agent or the

demulcent component is glycerine.
4. The method of claim 1. wherein the emulsion funher

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

polysorbatc 80 in an amount of about 1.0% by weight.
8. The method ofclaim 1, wherein the emulsion comprises

acrylatei'C 10-30 alliyl acrylate cross-polymer in an amount of
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 bu Her.

10. The method of claim 9. wherein the bu tfer is sodium

hydroxide.
11. The method ofclaim 1. wherein, when the emulsion is

administered to an eye of a human in an effective amount in
increasing tear production. the blood of the human has sub-
stantially no detectable conoentration of cyclosporin A.

12. The method ofclaim 6. wherein the emulsion has a pH
in the range of about 7.2 to about 7.6.

13. The method of claim 1. wherein the emulsion is as

substantially therapeutically effective as a second emulsion
administered to a human in need thereof at a frequency of
twice a day. the second emulsion comprising cyelosporinA in
an amount of 0.1% by weight and castor oil in an amount of
1.25% by weight.

14. "lite method ofclaim 1. wherein the emulsion achieves

at least as much therapeutic effectiveness as a second emul-
sion administered to a human in need thereofat a frequency of

MI
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twice a day, the second emulsion comprising cyclosporin A in
an zunount of 0. 1% by weight and castor oil in mi 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 much Castor oil.

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 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.

1'7. The method ofclaim 16. wherein the adverse events are
side effects.

18. A method of treating keratoconjunctivitis sicca, the
method comprising the step of topically administering to an
eye ofa human in need thereofan emulsion at a frequency of
twice a day. the emulsion comprising:

cyclosporin A in an amount of about 0.05% by weigt;
Castor oil in an amount ofabout 1.25% by weight:
polysorbate 80 in an amount ofabout 1.0% by weight:
acrylatefC 1 0-30 alkyl acrylate cross-polymer in 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 pH in the range ofabout 7 .2 to about 7.6.

.19. The method ofclaim 8. wherein the buffer is sodium

hydroxide.
20. The method ofclaim 8. wherein the tonicity component

or the demulcent component is glycerine.
21. The method ofclaim 8, wherein. when the emulsion is

administered to the eye of a httman in an effective amount in
treating keratoconjunctivitis sicca. the blood of the human
has substantially no detectable concentration of the
cyclosporin A.

22. A method comprising:
administering an emulsion topically to the eye of a human

having keratoconjtirtctivitis sicca at a frequeitcy o ftwice
a day. wherein the emulsion comprises:
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 of about 1.0% by weight:
acr_vlatez‘C 10-30 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 emulsion is eflective in increasing tear produc-
tion in the human having keratoconjunctivitis sicca.

23. The method ofclaim 22, wherein the emulsion has a pH
in the range ofabout 7.2 to about 7.6.

ti ¥ 1!! 1!‘ is
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CERTIFICATE OF CORRECTION

PATENT NO. : 8,648,048 B2 page 1 0f1
APPLICATION NO. : 1319679168

DATED : February 11, 2014

INVENTOR( S) : Andrew Acheampong er al.

It is certified that error appears in the abo\re—identified patent and that said Letters Patent is hereby corrected as shown below:

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

7/u;4..¢&.X/..&.L_i
Michelle K. Lee
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UNITED STATES PATENT AND TRADEMARK OFFICE

CERTIFICATE OF CORRECTION

PATENT NO. : 8,648,048 B2
APPLICATION NO. : l3f96?l68

DATED : February 11, 2014

INVENTOR( S) : Andrew Acheampong er al.

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shown below:

On Title page 3, in column 1, under “Other Publications”, line 9, delete “Muscosal” and

insert -- Mucosal --, therefor.

On Title page 3, in column 1, under “Other Publications”, line 45, delete “Polyocyethyle11e"‘ 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 -- cyelosporin A --, therefor.

In column 2, line 62, delete “kerapoconjunctivitis,"‘ and insert -- keratoconjunctivitis, ~-, therefor.

In column 2, line 6? through column 3, line I, delete “cyclosporine is” and insert -- cyclosporins

are ~-, therefor.

In column 3, line 10, delete “keratisis," and insert -- keratosis, --, therefor.

In column 5, 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 -- arnphoteric --, therefor.

In column 1 1, line 2, delete “gucoaminogIycans" and insert -- glycosaminoglycans --, therefor.

In column 1 1, line 20, delete "2-methaeryloyloxethylsulfonates” and

insert -- 2-methacryloyloxyethylsulfonates --, therefor.

In column 1 1, line 21, delete “hydroxypropyIsulonic" and insert -- hydroxypropylsulfonic --, therefor.

In column 1 1, lines 63-64, delete “carboxymethylcellulose." and

insert -- carboxyrnetliyl cellulose, --, therefor.

In column 14, line 25, delete “Premulen and insert -- Pemulen-® --, therefor.

Signed and Sealed this

Seventeenth Day of June, 2014

Page 1 ofl

7/u;4..¢&./(.&.L__
Michelle K. Lee
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1
METHODS OF PROVIDING THERAPEUTIC

ltlFli‘EC'I'S USING CY(?l.()SPORIN
COMPONENTS

RI"'.I..A'lT:iD APPI .IC/\TlON

This application is a continuation of copending U.S. appli-
cation Ser. No. llt897.177. filed Aug. 28. 2007. which is a
continuation of U.S. application Ser. No. 101927.857, filed
Aug. 27, 2004. now abandoned. which claimed the benefit of
U.S. Provisional Application No. 60t503_.l3't' filed Sep. 15.
2003. which are incorporated in their entirety herein by ref-(STCIICC.

BACKGROUND OF THE INVENTION

The present invention relates to methods of providing
desired therapeutic effects to l1uma11s or animals using coin-
positions including cyclosporin components. More particu-
larly. the invention relates to methods including administer-
ing to an eye of a human or animal a therapeutically effective
amount of a cyclosporin component to provide a desired
therapeutic effect. preferably a desired ophthalmic or ocular
therapetttie elfect.

The ttse 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: (iarst
U.S. Pat. No. 6,254,860; and Garst U.S. Pat. No. 6.350.442.
this disclosure ofeach ofwhich is incorporated in its entirely
herein by reference. In addition. cyclosporinA compositions
used in treating ophthalmic conditions is the subject of a
number of publications. Such publications include. for
example. “Blood mtrcentrott'on.v of c.j.'n’a.rporfn a during
ltmg-term treatment tuith ([1-'cto.t;)orin tr rgplrthalrttic emitt-
stairs in patients with moderate to severe dtjt‘ eve disease."
Small eta]. JOcttl P.ltartttac.'0.l Tibet’. 2002 October. l8[5):4l 1-

8: "Distribution oft.-yc'iosporttrA in center tissues qfier topi-
crt.-' admirtistratioir to aibfnt) rabbits and beagle dogs."
Acheampong et al. Curr I111-‘e Res. 1999 February. lS(2):9l-
I0?-lb: “C[t*c!o.9port’rte dt.9trt'btttt’ott into the cotsjttnctfva, cor-
nea, lacritmrz’ gland. and 5"]-'St'El'ttt‘(‘ blor;d_foHriwiug topim!
dosing of c'_rda5porir1e to rabbit. dog. and lrttttrart eyes."
Acheampong et al. Adv Exp Med Biol. 1998, 4?-8:100]-4:
"Preet't'rrt'('a? .rt..jet_1-' studies ofc.j'r'tosporitre opl'rtha.r'mt't' errati-
siort." Angelov et al. Adv E.t'p Med Bio}, I998. 438:99l-5;
"C:1rm’osporitr & Etttutsion & Eye." Stevenson et al. 0piirt}mt'-
mologv, 2000 May. l07(5):96'r'-74: and “Two mttlttcentet;
rartdomized .rttm’ie.r oftlre e_flicac'_t* and .rcg,I‘étt' .9_t't;1=a’o.t-poritie
ophtbaittric etttrtlsforr in moderate to severe dry e_1‘e disease.
Cs/I Phase 3 Stttdj-' Grvttp." Sal] et al. Oplrthairttoiogy. 2000
April. l07(4}:63l-9. Each of these publications is incorpo-
rated in its entirety herein by reference. In addition,
cyclosporin A-containing oi]-in-water emulsions have been
clinically tested. under conditions ofconfidential ity. since the
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 I of
this patent shows a series of emulsions in which the ratio of
cyclosporin A to castor oil 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 caslor oil.
The Ding et al patent placed no significance in Composition
B relative to Compositions A, C and D ofExa1nple 1.

Over time. it has becotne apparent that cyclosporin A en1ul-
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 of castor 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 of castor oil are
needed to provide effective solubilization ofcyclosporin A.

There contittucs to be a need for providitig ctlhanccd fuelli-
ods of treating ophthaltnic or ocular conditions with
cyclosporin-containing emulsions.

SUMMARY OF THE ]N\/'EN'l’ION

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. I11 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
andfor 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
andtor dmg interactions. The present methods can be easily
practiced. In short. the present methods provide substantial
and acceptable overall efficacy. together with other advan-
tages. such as increased safety audfor llexibility.

In one aspect of the present invention. the present methods
comprise administering to an eye of a hunian or 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 weight ratio of the cyclosporin coin-
pouent to the hydrophobic component is less than 0.08.

It has been found that the relatively increased amounts of
hydrophobic component together with relatively reduced, yet
therapeutically effective. amounts of cyclosporin component
provide substantial and advantageous benefits. For exatnple.
the overall etlicacy of the present compositions. for example
in treating dry eye disease. is substantially equal to an iden-
tical composition in which the cyclospori I1 component is
present in an amount ol'O. 1% by weight. Further. a relatively
high concentration of hydrophobic component is believed to
provide for a more quick or rapid breaking down or resolving
ofthe emulsion in the eye. which reduces vision distortion
which may be caused by the presence of the emulsion in the
eye andtor facilitates the therapeutic effectiveness ofthe com-
position. Additional ly._ and importantly, using reduced
amounts of the active cyclosporin component mitigates
against undesirable side effects andtor potential drug interac-
tions.

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
oplithalmic 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 such conditions are. without limitation. dry
eye syndrome. phacoanaphylactic endoplithalmitis. uveitis.
vernal conjunctivitis. atopic kerapoconjunctivitis. corneal
graft rejection and the like conditions. The present invention
is particularly efiective in treating dry eye syndrome.
Cyclosporin has been found as effective in treating imniune
mediated keratoconjunctivitis sicca (KCS or dry eye disease)
in a patient sttlferitig therefrom. 'l'he activity ofcyciosporine
is as an l1‘111‘t'1lll1tJ suppressant and in the enhancement or restor-
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ing of lacrimal gland tearing. Other conditions that can be
treated with cyclosporin components include an absolute or
partial deficiency in aqueous tear production (keratocoiij tinc-
tivitis sicca. or KCS). Topical adniinistratioii to a patient‘s
tear deficient eye can increase tear production in the eye. The
treatment can further serve to correct corneal and conjuncti-
va] disorders exacerbated by tear deficiency and KCS. such as
corneal scarring, corneal ulceration. inl‘lamniat'ion of the cor-
tiea or conjunctiva. filamentary keratisis. mucopuruleiit dis-
charge and vascularization ofthe cornea.

Employing reduced concentrations of cyclosporin co1iipo-
nent. as in the present invention. is advantageously effective
to provide the blood ofthe human or animal under treatment
with reduced coiicentrations 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 liqtiid cliromatograpliyilinass spectronietry-niass
spectrometry (VLCKMS-MS) analytical niethod. such as
described elsewhere herein.

In one embodiment. in the present methods the blood ofthe
httman or animal has concentrations of clyclosporin conipo-
nent of0.} ngfinl or less.

Any suitable cyclosporiii component eftective in the
present methods may be used.

Cyclosporins are a group of nonpolar cyclic oligopeptides
with known inimunosuppressant activity. (Tyclosporin A,
along with several other minor metabolites. cyclospoi-in I3
tlirouglt 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 which all
share a cyclic peptide structure consisting ofeleven amino
acid residues with a total molecular weight ofabout 1.200. but
with different substituents or configurations of some of the
amino acids.

The term “cyclosporin coniponent" as used herein is
intended to include any individual member ofthe cyclosporin
group and derivatives tliereof. as well as mixtures of two or
more individual cyclosporiiis and derivatives thereof.

Particularly preferred cyclosporin cornponents include.
without limitation. cyclosporin A. derivatives ofcyclosporin
A and the like and mixtures thereof. Cyclosporin A is an
especially useful cyclosporin component.

Any suitable liydropliobic component may be employed in
the present invention. Advantageottsly. the cyclosporin com-
ponent is solubilized in the hydrophobic coniponent. The
hydrophobic component may be considered as comprising a
discontinuous phase in the presently useful cyclosporin coin-
ponent-contain ing emulsions.

The hydrophobic coiiiponent preferably is present in the
eniulsion 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 liydmpliobic coiiipoiient comprises one or
more oily materials. Examples ofuseful oil materials include.
without limitation. vegetable oils. aninial oiis. mineral oils.
synthetic oils and the like and mixtures thereof. ln a very
useful enibodirnent. the hydrophobic component comprises
one or more higher fatty acid glycerides. liixcellent resttlts are
obtained when the hydrophobic coniponciit 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. lixamples
of such other components include. without limitation. emul-
sifier components. tonjcity components, polyelectrolyte
components. surfactant components. viscosity inducing coni-
poiieiits. acids andfor bases to adjust the pH of the composi-
tion. buffer compottents. preservative coniponents and the
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like. Components may be employed which are effective to
perfonii two or more functions in the presently useful com-
positions. For example. components which are effective as
both eiiiiilsifiers and surfactaiits may be employed. andfor
components which are effective as both polyelectrolyte coiii-
poiients and viscosity inducing components may be
employed. The specific coniposition 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 human or animal to whom
the composition is to be administered. and the like factors.

The presently useful compositions advantageously are
ophtiialmically acceptable. A composition, component or
material is oplithalmically acceptable when it is compatible
with ocular tissue. that is. it does not cause significant or
undue detrimental effects when brought into contact with
ocular tissues.

Such compositions have pH‘s within the physiological
range ofabout 6 to about 10. 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 nietliods preferably provide for an administer-
ing step coniprising topically administering the presently use-
ful compositions to the eye or eyes ofa human or animal.

Each and every feature described herein. atid 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 aiid other aspects and advantages of the present

invention are apparent in the following detailed descriptioti.
example and claims.

DI-.iT./\II .lED DFESCRIPTION

The present methods are effective for treating an eye of a
human or animal. Such methods. in general. comprise admin-
istering. preferably topically adniiiiistcring, to an eye of a
human or animal a cyclosporin conipoiieiit-containing emul-
sion. The emulsion contains water. for example U.S. pure
water. a hydrophobic component and a cyclosporin compo-
nent in a therapeutically effective amount ofless than 0. 1 ‘/o by
weight of the emulsion. In addition, beneficial results have
been found when the weight ratio of the cyclosporirt compo-
nent to the hydrophobic component is 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 liuinan or animal. Such administering may
involve a single use of the presently useful compositions. or
repeated or periodic use of such conipositions. for example.
as required or desired to achieve the therapeutic effect to be
obtained. The topical adtninjstratioii of the presently useful
composition may involve providing the composition in the
form of eye drops or similar fomi or other fonii so as to
facilitate such topical adniinistratioii.

The present methods have been found to be very effective
in providing the desired therapeutic elfect or elieets while. at
the same time. substantially reducing. or even substantially
eliiiiiiiatiiig. side effects which may result from the presence
of the cyclosporin component in the blood ofthe htitiiaii or
animal being treated. and eye irritation which. in the past. has
been caused by the presence ofcertain coinponents in prior art
cyclosporin-containing emulsions. Also. the use of the
present compositions which include reduced amounts of the
cyclosporiii components allow for more frequent adniiii.istra-
tioii of the present compositions to achieve the desired thera-
peutic elfect or effects without substantially increasing the
risk of side effects andtor eye irritation.

The present methods are useful in treating. any condition
which is tlierapetitically sensitive to or treatable with
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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.
Inclttded 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 ttpon 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 reduced risk of side effects
andfor eye 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 human or animal being treated and other factors
involved in the application at hand.

One of the important advantages of the present invention is
the reduced concentration of the cyclosporin component iii
the blood of the human or animal as a result ofadministering
the present composition as described herein. One very useful
embodiment of the present administering step provides no
substantial detectable concentration of cyclosporin co1npo-
nent in the blood of the human or animal. Cyclosporin coin-
ponent concentration in blood preferably is determined using
a liquid chromatography-mass spectroscopy-mass spectros-
copy (LC-MSIMS). which test has a cyclosporin component
detection limit off). 1 ngfml. Cyclosporin component concen-
trations below or less than 0.1 ngfml are therefore considered
substantially undetectable.

The LC‘-MSEMS test is advantageously run as follows.
One ml of blood is acidified with 0.2 ml of 0.1 N HCI

solution. then extracted with 5 mi of methyl t—buty] 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 watertacetonitrile-based mobil phase, and
injected onto a 2. 1 x50 mm. 3 tun pore size C-8 reverse phase
high pressure liquid chromatography (I-IPLC) column (Key-
stone Scientific. Beliefonte. Pa). Cornpounds are gradient-
elutcd at 0.2 tnI..fmii1 and detected using an AP] III triple
quadrupole mass spectrometer with a turbo-ionspray source
(PIE-Sciex, (_'o11cord. Ontario, Calladaj. Molecular reaction
monitoring enhances the sensitivity and selectivity of this
assay. Protonated molecules for the analyte and an internal
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standard are collisionally dissociated and product ions at mtz
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 coeflicient ofvariation and deviation
from nominal concentration is <15%.

As noted previously. any suitable cyclosporin component
efiective in the present t11etl1ods may be employed. Very use-
ful cyclosporin components include. without limitation.
cyciosporin A. derivatives of cyclosporin A and the like and
mixtures thereof.

The chemical structure for cyclosporin A is represented by
Iiormula l

[5o rmu 1:1 1

CH:

 
As used herein the term “derivatives” ofa cyclosporin refer

to compounds having structures sufliciently similar to the
cyclosporin so as to function in a manner substantially 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)3-(4'-l1ydroxy-Me-
I..eu) cyelosporin A, ((R)-(Cyclolalkylthio-Sarla-(4'-hy-
droxy-MeLeu)"—cyclosporin A. and ((R)—{Cyclo)alkylthio-
Sar)3—cyclosporin A derivatives described below.

These cyclosporin derivatives are represented by the fol-
lowing general formulas {ii}, (111). and (W) respectively:

tlll
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-continued
Formula III

Me

Me Me ML’: DI-I
Me \-‘IL Mr.

ML: ‘

-_ - - Me ‘lg
\ _ _ , l '

Dix} In N I] T I NH 2 N 3O9 0 GM: 0

Ms .~t=\»te
M

(

Formula. I\.-'

Me

9 0 Me 0

Me ‘~l—-—\«'IL
M

wherein Me is methyl: Alk is 2-(:(.‘ alkyierte or 3-6C
cycloalkylene: R is OH. (70011. alkoxyearhonyl. - --NR,R2
or N(R3)C'(C‘H2)CNR1R2: wherein RPR2 is H. alkyl. 3-6C‘
cyeloalkyl. phenyl {optionally substituted by halo. alkoxy.
all-zoxycarbonyl. amino. allcylamino or dialkylamino]. benzyl
or saturated or unsaturated heterocyclyl having 5 or 6 mem—
bers and 1-3 heteroatoms; or NRIR2 is a 5 or 6 membered
heterocycle which may containa further N. 0orS heteroatotn
and may be alkylated: R3 is 11 or alkyl and n is 2-4: and the
alkyl moieties contain l-4C.

In one embodiment. the cyclosporin component is effective

=. 0

°)—E—NI-t 7 \ll-I " N 5 I\'1-t; I lMe o Me o an 0
Me Me

Me

Me

Me Me Me OH Mt:

Me ME \-‘IE Me Eli
_\ l . 1

O—. “J N H h I NH 1 N 3
0 0

. "2 ' U

e)—fi—r~.-'t1—"—l"'—.\tn 5 5 M10
Me 0 Me 0 Me 0

Me Me
Me

Me

45

SCI

as an irmnunosuppressant. Without wishing to be limited to '
any particular theory ofoperation, it is believed that, in cenain
embodiments of tl1e present invention. the cyclosporin com-
ponent acts to enhance or restore lacrimal gland tearing i11
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 of such
low—concentrations of cyclosporin components have been
discussed in some detail elsewhere herein. Low eonee11tra—

lions ofcyclosporin component. together with concentrations
of the hydropliobic component such that the weight ratio of

éu

65

{III}

/

Me

El]

ML‘

Me

on M“

cyclosporin component to hydrophobic component is 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 phase in the pres-
ently usefiil cyclosporin component—containing emulsions.
with the water or aqueous phase being considered the oon—
tinuous phase in such emulsion. The hydrophobic component
is preferably selected so as to solubilize the cyelosporin 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
component is preferably solubilized in the emulsions.

In one very useful embodintent. the hydrophobic compo-
nent comprises an oily material. in particular, a material
which is substantially not miscible in water. ljxaniples 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
may oomprise 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
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entirely synthetic. One very useful hydrophobic component
includes higher fatty acid glycerides.

Examples of useful hydrophobic components include.
without limitation. olive oil. arachis oil. castor oil. mineral oil.

silicone fluid and the like and mixtures thereof. Higher fatty
acid glyceridcs such as olive oil. peanut oil, CEl5lL'Il' 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 coi1centra-
tinnofricinoleic acid which itselfmay be useful in benefitting
ocular tissue auditor in providing one or more therapeutic
effects when administered to an eye.

The hydrophobic component is preferably present in the
presently useful cyclospoi-in component-containing en1ul-
sion compositions in am amount greater than about 0.625% by
weight. For example. the hydriophobic component may be
present in an amount up to about 0.75% by weiglit 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 amounts effective to facilitate the
usefulness and effectiveness of the present methods andfor
the presently useful compositions. Examples of such other
components include. without limitation. emulsifier coiiipo-
nents. surfactant components. tonicity components. poly
electrolyte components. emulsion stability components. vis-
cosity inducing components. demulcent components. acid
andfor bases to adjust the pH of the composition. buffer
components. preservative components and the like.

In one very useful embodiment. the presently useful coin-
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 siib—
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 andlor in 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 of the present compositions in the
concentration present in the composition advantageously are
ophtlialinically acceptable.

Useful emulsifier components may be selected from such
component which are conventionally used and well known in
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 hydropliilic con-
stituent. 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-
lene oxide ethers ofalkyl alcohols, polyalkylene oxide etliers
of alkylphenols. other emulsitiersfsurlactaiits. preferably
iionioiiic einiilsifiersfstirfactants. iiseliil in ophthalmic coin-
positions. and the like and mixtures thereof.

The emulsifiercomponent is present in an amount effective
in forming the present emulsion andfor in maintaining the
hydrophobic component in emulsion with the water or aque-
otis component. In one preferred embodiment. the emulsifier

MI

15

So

35

4o

45

SCI

Go

65

10

component is present in an amount in a range of about 0.1%
to about 5%. more preferably about 0.2% to about 2% and still
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 usefiil compositions. Snell cont-
ponents are believed to be effective in maintaining the elec-
trolyte balance in the presently useful enuilsions. thereby
stabilizing the eiiiulsions and preventing the emulsions from
breaking down prior to use. in one embodiment. the presently
useful compositions include a polyanionic component effec-
tive as an emulsion stabilizing component. Examples of stIit-
able polyaiiionic 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 carb-oxy nietliylliydroxyethylcelluloses
metal earboxy methylstarchs
metal carboxy methylliydroxyethylstarchs
liydroly"/ted polyacrylarnides and polyacrylonitriles
heparin
gucoaininoglycans
hyaluronic acid
chondroitin sulfate
demiatan sulfate

peptides and polypeptides
alginic acid
metal alginates
hoiiiopolymers and copolymcrs of one or more of:
acrylic and methacrylic acids
metal acrylates and niethacrylates
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—methacryloyIoxy—2—liydroxypropyIsulfonates
2-acrylamido—2-methylpropanesultonic acids
metal 2-acrylamido-2-methylpropanesullbnates
allylstilfonic acid
metal allylsullbnate and the like.
One particularly useful emulsion stabiliziiig component

includes crosslinked polyacrylates. such as carbomers and
Pemulen'-E: materials. Pemulenifil is a registered trademark of
B.F. Goodrich for polymeric emulsifiers and are coinmer—
cially available from l'3.l5". Goodrich Company. Specialty
Polymers & Chemicals Division. Cleveland, Ohio.
Peiiiiilenlifi materials include acrylatei'C I0-30 alkyl acrylate
cross-polymers. or high molecular weight co-polymers of
acrylic acid and a iong chain alkyl methacryiate cross—linked
with ally] ethers of pentaerythritol.

The presently useful polyanionic components may also be
used to provide a suitable viscosity to the presently useful
compositions. Thus. the polyariionic components may be itse-
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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 amount effective to at least
assist in stabilizing the cyclosporin colnponent-containing

emulsion. For example. the polyelectrolytefemttlsion stabi-
lizing cot11po11ent 111ay be present in art amount in a range of
about 0.0] “xi: 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 tonjcity component may be employed in
accordance with the present invention. Preferably. such tonic-
ity component is non-ionic. for example. in order to avoid
interfering witli the other components in the presently useful
emulsions and to facilitate maintaining the stability of the
emulsion prior to use. Useful tonieity agents include. without
limitation. glycerine. mannitol. sorbitol and the like and mix-
tures thereof. The presently useful emulsions are preferably
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, dexttan 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. coin-
positions useful for treating dry eye.

Tl1e 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
usefiil compositions. The amount ofdemulcent component in
the present compositions may be in a range of at least about
0.01% or about 0.02% to about 0.5% or about 1.0% by weight
of the composition.

Many ofthe presently useful polyelectrolytefenittlsioii sta-
bi lizing components may also be effective as de1uulcentcom-
ponents. and vice versa. The eniulsifierfsurfactant compo-
nents may also be effective as deinulcent components and
vice versa.

The pH ofthe emulsions can be adjusted in a conventional
manner using sodium hydroxide andlor hydrochloric acid to
a physiological pl--1 level. The pl-l 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 'z'.2 to about 7.6.

Although bufier components are not required in the pres-
ently useful compositions. suitable bufl'er 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 of a preservative component. Any suitable pre-
servative or combination of preservatives may be employed.
Examples of suitable preservatives include. without limita-
tion. bcnzalkonium chloride. methyl and ethyl parabens. hex-
etidine. phenyl mercuric salts and the like and mixtures
thereof. The amounts ofpreservative components included in
the present compositions are such to be effective in preserving
the compositions and can vary based on the specific preser-
vative coniponent employed. the specific composition
involved. the specific application involved. and the like fac-
tors. Preservative concentrations often are in the range of
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about 0.00001”/la to about 0.05% or about 0.1% (wlv) ofthe
composition. although other concentrations ofcertain 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 i11 accordance with I.l1c present inventio11
include stabilized chlorine dioxide (SCD), metal chlorites
such as alkali metal and alkaline earth metal clilorites. and the

like and mixtures thereof. Technical grade (or USP grade)
sodium chiorite 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_.27r'8,447. which is

incorporated in its entirety by reference herein. Specific
examples of useful SCD products include that sold under the
trademark Dura Klor by Rio Linda Chemical Company. Inc..
and that sold under the trademark Anthium l)ioxidc'-it": by
international Dioxide. Inc. An especially useful SCD is a
product sold under the trademark Bio-Cideifit by Bio-Cide
International. Inc.. as well as a product identified by Allergan.
Inc. by the trademark Pttritelli-.

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 eeeropins. magain—
ins and peptides related to magainins and other amino acid
polymers with antibacterial. anti fungal andfor 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). hydroxyethyl 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:
carragcenans: and guar. karaya. agarose. locust bean. Irriga-
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% wfv of the total composition. although
other concentrations of certain 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 component to 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 of the ingredient[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
aside from the oily phase is determined. In cases where all
components of either 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 itt the water and oil soluble cotttponents 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
suit'able dispersion and the product is allowed to cool Willi or
without stirring. In t.l1e case where t.l1c fhtal oil phase is lirst
gently mixed ittto an intermediate water phase, the resulting
emulsion concentrate is thereafter mixed in the appropriate
ratio with tlte final aqueous phase. lit 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 fonned at tltis point.

The oil-in-water entulsions ofthe present invention can be
sterilized after preparation using heat. for example. autoclave
steant sterilization or can be sterile filtered using, for
example, a 0.22 micron sterile 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 emulsion need not be entirely
below the particle size Clll(Jfl‘Dl‘l.l1l.! 0.22 micron sterile filtra-
tion membrane to be sterile-flltratable. In cases wherein the

droplet size distribution ofthe emulsion is above the particle
size cutolfof the 0.22 micron sterile filtration membrane. the

emulsion needs to be able to defornt or change while passing
through the filtration membrane and then reform afterpassing
through. This property is easily determined by routine testing
ofemulsion droplet size distributions and percent of total oil
in the compositions before and after filtration. Altematively. a
loss ofa small amount of larger droplet sized material may be
acceptable.

The present oil-in-water emulsions preferably are thermo-
dynamicaiy stable. much like microentulsions. and yet may
not be isotropic transparent compositions as are microemul-
sions. The emulsions of the present invention advantageottsly
have a shelflife exceeding one year at room temperature.

The following non-limiting examples illustrate certain
aspects of the present invention.

Example ]

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 (Tonlpnsition 11wt % wt “/2

Cyclosporin [L1 t'J.I.'t5
Castttr Oil 1.2.’! 1.25
Polysorbate 80 1.00 1.012!
Premttlen Gil t.r.l.'t:1 UJJ5
Glyceiine 2.2tI 2.2:)
Sodium Itydroxide qs qs
Purified Water qs qs
pH 7.2-7.5 7.2-7.6
Weighl R.'1Iio of Cyclospori rt l'}.!'_t8 t'J.l'I4A to Castor Oil

‘lltese 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 1]. iii
accordance with the present invention. which has a reduced
concentration of cyclosporin A and a cyclosporinA to castor
oil ratio of less than 0.08. provides overall efficacy itt treating
dry eye disease substantially equal to that of Composition 1.
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This is surprising for a number of reasons. For example. the
reduced concentration of cyclosporin A in Composition ll
would have been expected to result in reduced overall etficacy
in treating dry eye disease. Also. the large amount ofcastor oil
relative to the amount of cyclosporin A in Composition It
might ltave been expected to cause increased eye irritation
relative to Composition 1. However. both Composition I and
Composition II are found to be substantially non-irritating ittuse.

Using relatively increased amounts of castor oil. with
reduced antottnts of cyclosporin component, as in Composi-
tion I1. is believed to take advantage of the benefits. liar
example the ocular Iuhrication benefits. of castor oil, as well
as the presence of ricinoleic 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 concentration ofcastor
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 much castor oil) breaking down or 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 down of the emulsion in the eye reduces
vision distortion as the result of the presence of the emulsion
in the eye. as well as Iacilitating the therapeutic effectiveness
of the composition in treating dry eye disease.

Using reduced amounts of cyclosporin A, as in Composi-
tion II. to achieve therapeutic effectiveness mitigates even
further against undesirable side effects and potential drug
interactions. Prescribing physicians can provide (prescribe)
Composition ll to more patients andfor with fewer restrictions
andfor with reduced risk of the occurrence oiiadverse events.

e.g.. side effects. drug interactions and the like. relative to
providing Composition 1.

While this invention has been described with respect to
various specific exatnples and embodiments. it is to be under-
stood that the invention is not limited thereto and that it can be

variously practiced within the scope of the following claims.
What is clainted is:

1. A topical ophthalmic emulsion for treating an eye ofa
human having keratocottjtntctivitis sicca. wherein the topical
opltthalmic emulsion comprises cyclosporin A in an amount
of about 0.05% by weight. polysorbate 80, acrylatet'C 10-30
alkyl acrylate cross-polymer, water. and eastor oil in an
amount of abottt 1.25% by weight; and

wherein the topical ophthalmic emulsion is therapeutically
effective in treating keratoconjunctivitis sicca.

2. The topical ophthalmic emulsion ofclaim 1. wherein the
topical ophthalmic emulsion fiirther comprises a tonicity
agent or a demulcent component.

3. ’['he topical opltthalmic emulsion ofclaim 2. wherein the
tonicity agent or the dernulcent component is glycerine.

4. The topical opltthalmic emulsion ofclaim 1. wherein the
topical ophthalmic emulsion further compri a buffer.

5. The topical ophthalmic emulsion ofclaint 4. wherein the
buffer is sodium hydroxide.

6 , The topical ophthalmic emulsion ofclaim 1. wherein the
topical ophthalmic emulsion further comprises glycerine and
:1 buffer.

7. The topical opltthalmic emulsion ofclaim 1. wherein the
topical ophthalmic emulsion comprises polysorbate 80 in an
amount ofabout 1.0% by weight.

8. The topical ophthalmic emulsion ofclaim 1. wherein the
topical opltthalmic emulsion ootnprises acrylatei‘C 10-30
alkyl acrylate cross-polymer in an amount ofabottt 0.05% by
weight.
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9. The topical ophthalmic emulsion ofclaim 1. wherein the
topical ophthalmic emttlsion further comprises glycerine in
an amount of about 2.2% by weight and a bttffer.

10. The topical ophthalmic emulsion of claim 9. wherein
the butler is sodium hydroxide.

11. The topical ophthalmic emulsion of claim 1. wherein,
when the topical ophthalmic emulsion is administered to an
eye ofa human in an effective amount in treating keratocon-
junctivitis sicca. the blood of the human has substantially no
detectable concentration of cyclosporin A.

12. The topical ophthalmic emulsion of claim 6. wherein
the topical opluhalrnic emulsion has a pl--I in the range ol‘
about 7.2 to about 7.6.

13. A topical ophthahnic emulsion for treating an eye ofa
human having dry eye. wherein the topical ophthalmic emul-
sion comprises cyclosporinA in an amount ofabout 0.05% by
weight. polysorbate 80. acrylate!C 10-30 alkyl acrylate cross-
polymer. water, and castor oil in an amount ofabout 1 25% by
weight: and

wherein the topical ophthalmic emulsion is therapeutically
eflective in treating dry eye.

14. The topical ophthalmic emulsion of claim 13. wherein
the topical ophthalmic erimlsion further comprises a tonicity
agent or a demulcent component.

15. The topical ophthalmic emulsion ofclaim 14. wherein
the tonicily agent or the demulcent component is glycerine.

16. The topical ophthalmic emulsion ofclain1]3. wherein
the topical ophthalmic emulsion further comprises a buffer.

17. The topical ophthalmic emulsion ofclaim 16, wherein
the bu[Ter is sodium hydroxide.

18. The topical ophthalmic emulsion of claim 13. wherein
the topical ophthalmic emulsion further comprises glycerine
and a buITer.

19. The topical ophthalmic emulsion ofclaim 13. wherein
the topical ophthalmic emulsion comprises polysorbate 30in
an amount of about 1.0% by weight.

20. The topical ophthalmic emulsion ofclaim 13. wherein
the topical ophthalmic emulsion comprises acrylate-ICIO-30
a lkyl acrylate cross-polymer in an amount of about 0.05% by
weight.

21. The topical oplttltalmic emulsion ofelaim 13. wherein
the topical ophthalmic emulsion further comprises glycerine
in an amount ofabout 2.2% by weight and a bufl'er.

22. The topical ophthalmic emulsion of claim 21. wherein
the bullet‘ is sodium hydroxide.

23. The topical ophthalmic emulsion of claim 13. wherein.
when the topical ophthalmic emulsion is administered to an
eye o la human in an effective amount in treating dry eye. the
blood of the human has substantially no detectable concen-
tration of cyclosporin A.
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24. The topical oplithalmic emulsion ofclaim 18. wherein
the topical oplithalniic emulsion has :1 pl] in the range of
about 7.2 to about 7.6.

25. A topical ophthalmic emulsion for increasing tear pro-
duction in an eye ol‘ a human having keratoconjunctivitis
sicca. wherein the topical ophthalmic emulsion comprises
cyclosporin A in an amount 01' about 0.05% by weight,
polysorbate 80. acrylatet’C 10-30 alkyl acrylate cross-poly-
mer. water. and castor oil in an amount of about 1.25% by
weight; and

wherein the topical ophthalmic emulsion is therapeutically
effective in increasing tear production in the eye of the
human having keratoconjunctivilis sicca.

26. The topical oplithalmic emttlsion ofclaim 25. wherein
the topical ophthalniic emulsion further comprises a tonicity
agent or a demulcent component.

27. The topical ophthalmic emulsion of claim 26. wherein
the tonicity agent or the demulcent component is glycerine.

28. The topical ophthalmic emulsion ofclaitn 25. wherein
the topical ophthalmic emulsion funher comprises a butter.

29. The topical oplttltalmic emulsion of claim 28. wherein
the buffer is sodium hydroxide.

30. The topical ophthalmic emulsion olclaim 25. wherein
the topical ophtlialmic emulsion further comprises glycerine
and a buffer.

31. The topical ophthalmic emulsion of claim 25. wherein
the topical ophthalmic emulsion comprises polysoibate 80 in
an amount of about 1.0% by weight.

32. The topical ophthalmic emulsion of claim 25. wherein
the topical ophthalmic emulsion comprises acrylate/C 10-30
alkyl acrylate cross-polymer in an amount of about 0.05% by
weight.

33. The topical ophthalmic emulsion of claim 25. wherein
the topical ophthalmic emulsion further comprises glycerine
in an amount of about 2.2% by weight and a butter.

34. The topical ophthalmic emulsion of claim 33. wherein
the butler is sodium hydroxide.

35. The topical ophthalmic emulsion ofclaim 25. wherein.
when the topical opltthalmic emulsion is administered to an
eye of a hurnari in an effective amount in increasing tear
production in the eye ofthe human ltavirtg keratoconjunctivi-
tis sicca. the blood of the human has substantially no detect-
able coneentration of cyclosporin A.

36. The topical ophthalmic emulsion of claim 30. wherein
the topical ophthalmic emulsion has a pH in the range of
about 7.2 to about 16.
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