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Plaintiffs,

V.

ATHENA COSMETICS, INC,;
COSMETIC ALCHEMY, LLC;
NORTHWEST COSMETIC
LABORATORIES, LLC; PHARMA
TECH INTERNATIONAL, INC.;
DIMENSIONAL MERCHANDISING,
INC.; STELLA INTERNATIONAL,
LLC; PRODUCT INNOVATIONS, LLC;
METICS, LLC; NUTRA-LUXE M.D.,
LLC; SKIN RESEARCH
LABORATORIES, INC.; LIFETECH
RESOURCES LLC; ROCASUBA, INC,;
PETER THOMAS ROTH LABS LLC;
and PETER THOMAS ROTH, INC.,

Defendants.
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Plaintiffs, Allergan, Inc. ("Allergan"); Murray A. Johnstone, M.D.
("Dr. Johnstone"); and Duke University (together "Plaintiffs"), for their Complaint
against defendants, Athena Cosmetics, Inc. ("Athena Cosmetics"); Cosmetic Alchemy,
LLC ("Cosmetic Alchemy"); Northwest Cosmetic Laboratories, LLC ("Northwest
Cosmetic"); Pharma Tech International, Inc. ("Pharma Tech"); Dimensional
Merchandizing, Inc. ("DMI"); Stella International, LLC ("Stella"); Product
Innovations, LLC ("PI"); Metics, LLC ("Metics"); Nutra-Luxe M.D., LLC ("Nutra-
Luxe"); Skin Research Laboratories, Inc. ("SRL"); Lifetech Resources LLC
("Lifetech"); Rocasuba, Inc. ("Rocasuba"); and Peter Thomas Roth Labs LLC and
Peter Thomas Roth, Inc. (together "PTR") (collectively "Defendants"), allege upon
personal knowledge with respect to themselves and their own acts, and upon
information and belief with respect to all other matters, as follows:

JURISDICTION AND VENUE

1. This Court has subject matter jurisdiction over this action pursuant to 28

U.S.C. §§ 1331 and 1338, in that this is a civil action for patent infringement arising
under the Patent Laws of the United States, Title 35, United States Code.

2, This Court has subject matter jurisdiction over Plaintiffs' unfair
competition law claims (California Business and Professions Code § 17200 et seq.)
pursuant to 28 U.S.C. §§ 1338(b) and 1367(a).

3. Venue is proper in this district and division under 28 U.S.C. §§ 1391 and
1400.

4. This Court has personal jurisdiction over Defendants by virtue of
Defendants' manufacture, marketing, promotion, offers for sale, sales, and distribution
of products, including the products which are the subject of this Complaint,
throughout the State of California, in this District and in this Division. Defendants
have also placed or helped to place, and are continuing to place, products into the
stream of commerce within the United States, within California, in this District and in

this Division, and it is reasonable to expect that such products will continue to enter
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1|| and be used by consumers in California, including in this District and in this Division.

2 | In addition, this Court has personal jurisdiction over Lifetech and PI by virtue of their

3 || being California limited liability companies.

4 THE PARTIES

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

6| State of Delaware, with its principal place of business at 2525 Dupont Drive, Irvine,

7| California.

8 6.  Dr. Johnstone is an individual residing in Seattle, Washington.

9 7.  Duke University is one of the world's leading institutions for education,
10 || research, and medical care, and is located in Durham, North Carolina.
11 8. Athena Cosmetics is a corporation organized and existing under the laws
12 || of the State of Nevada, with its principal place of business at 701 North Green Valley
13 || Parkway, Henderson, Nevada. Allergan is informed and believes and thereon alleges
14 || that Athena is the successor-in-interest to Athena Cosmetics Corporation.
15 9. Cosmetic Alchemy is a limited liability company with its principal place
16 || of business at 21827 Scottsdale Road, Scottsdale, Arizona.
17 10. Pharma Tech is a corporation organized and existing under the laws of
18 || the State of New Jersey, with its principal place of business at 21 Just Road, Fairfield,
19 || New Jersey.
20 11. DMl is a domestic profit corporation organized and existing under the
21 || laws of the State of New Jersey, with its principal place of business at 86 North Main
22| Street, Wharton, New Jersey.
23 12. Northwest Cosmetic Laboratories is a limited liability company existing
24 || under the laws of the State of Idaho, with its principal place of business at 200
25 || Technology Drive, Idaho Falls, Idaho.
26 13.  Stella is a limited liability company organized and existing under the laws
27 | of the State of Arizona, with its principal place of business at 21827 North Scottsdale
28 || Road, Scottsdale, Arizona.

Crutcner P
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14. Pl is a limited liability company organized and existing under the laws of
the State of California, with its principal place of business at 1850 Mt. Diablo
Boulevard, Walnut Creek, California.

15. Metics is a limited liability company organized and existing under the
laws of the State of Arizona, with its principal place of business at 2338 West Royal
Palm Road, Phoenix, Arizona.

16. Nutra-Luxe is a limited liability company organized and existing under
the laws of the State of Florida, with its principal place of business at
6835 International Center Boulevard, Fort Meyers, Florida.

17. SRL is a corporation organized and existing under the laws of the State of
Connecticut.

18. Lifetech is a limited liability company organized and existing under the
laws of the State of California, with its principal place of business at 9540 Cozycroft
Avenue, Chatsworth, California.

19. Rocasuba is a corporation organized and existing under the laws of the
State of Massachusetts, with its principal place of business at 133 Falmouth Road,
Mashpee, Massachusetts.

20. Peter Thomas Roth Labs LLC is a limited liability company organized
and existing under the laws of the State of New York, with its principal place of
business at 460 Park Avenue, New York, New York.

21.  Peter Thomas Roth, Inc. is a corporation organized and existing under the
laws of the State of New York, with its principal place of business at 131 West 35th
Street, New York, New York.

GENERAL ALLEGATIONS
22.  Allergan manufactures and sells LUMIGAN® ophthalmic solution

("Lumigan"), a medication approved by the Food and Drug Administration ("FDA") to
lower intraocular eye pressure in people with open-angle glaucoma or ocular

hypertension. Lumigan eye drops contain the active ingredient bimatoprost, which is
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in a category of compounds known as prostamides. Prostamides are related to a
category of compounds known as prostaglandins ("PG").

23. There are several different types of PGs, which are categorized by their
chemical structures and are named by letters. For example, there are PGAs, PGEs,
PGFs, PGIs, etc. In addition to natural PGs, there are synthetic (i.e., man-made)
compounds that have chemical structures similar to natural PGs. Prostamides and PG
esters are two different categories of such synthetic compounds.

24.  There are two other medications on the market containing PGs that have
been approved by the FDA to lower intraocular eye pressure in people with open-

™) and Travatan™. These products

angle glaucoma or ocular hypertension: Xalatan
have been approved by the FDA only for the treatment of glaucoma, and both require
a physician's prescription before they may be sold.

25. On December 26, 2008, the FDA approved an Allergan product named
LATISSE™ (bimatoprost ophthalmic solution) 0.03% as a novel treatment for
hypotrichosis of the eyelashes. Eyelash hypotrichosis is another name for having
inadequate or not enough eyelashes. Other than LATISSE™, PGs, PGF esters and
prostamides have only been approved by the FDA for use as a prescription medicine
to lower intraocular eye pressure in people with open-angle glaucoma or ocular
hypertension.

26. Dr. Johnstone filed a patent application claiming the use of PGFs to grow
hair, and specifically eyelashes. Application No. 09/366,656 was filed in the United
States Patent and Trademark Office on August 3, 1999, claiming the benefit of
Provisional Application No. 60/037,237, filed on February 4, 1997.

27.  OnlJuly 17,2001, the United States Patent and Trademark Office duly
and legally issued United States Patent No. 6,262,105 (the "'105 patent"), entitled
"Method of Enhancing Hair Growth" to Dr. Johnstone. A true and correct copy of the
'105 patent is attached hereto as Exhibit A. At that time, Dr. Johnstone became the

sole and exclusive owner of the '105 patent.
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28. On June 29, 2006, Allergan entered into a Patent License Agreement with
Dr. Johnstone, which grants to Allergan the exclusive right to make, use, and vend the
patented invention throughout the world. A true and correct copy of the Patent
License Agreement is attached hereto as Exhibit B.

29. On January 15, 2003, Patent Application No. 10/345,788 was filed in the
United States Patent and Trademark Office, claiming the benefit of Provisional
Application No. 60/354,425, filed on February 4, 2002.

30. On April 1, 2008, the United States Patent and Trademark Office duly
and legally issued United States Patent No. 7,351,404 (the "'404 patent"). A true and
correct copy of the '404 patent is attached hereto as Exhibit C. Allergan is the sole
assignee of the '404 patent.

31. On May 26, 2005, Patent Application No. 11/138,097 was filed in the
United States Patent and Trademark Office, claiming the benefit of Provisional
Application No. 60/193,645, filed on March 31, 2000.

32.  OnJune 17, 2008, the United States Patent and Trademark Office duly
and legally issued United States Patent No. 7,388,029 (the "'029 patent"). A true and
correct copy of the '029 patent is attached hereto as Exhibit D. Duke University is the
sole assignee of the '029 patent.

33.  On December 17, 2007, Allergan entered into a Patent License
Agreement with Duke University, which grants to Allergan the exclusive right to
make, use, and vend the patented invention throughout the world for treating the loss
or promoting the growth of eyelashes and/or eyebrows. A true and correct copy of the
Patent License Agreement is attached hereto as Exhibit E.

34. Defendants Athena Cosmetics, Cosmetic Alchemy, Stella, PI, Metics,
Nutra-Luxe, SRL, Lifetech, Rocasuba, and PTR have been marketing and selling hair
and/or eyelash growth products with prostamides, PGF esters and/or PGFs as the
active ingredient. For example, Athena Cosmetics is marketing, promoting and selling

products named RevitaLash and Hair by RevitaLash; Cosmetic Alchemy is marketing,




© 00 N O O A~ WO N -~

N N N N N N NN A& a0 v  ed ed v oed wd
N OO OB~ WN A O O O N O ;DR WY A~ O

28

Gibson, Dunn &
Crutcher LLP

-

Tase 8:09-cv-00328-JVS -RNB Document 95 Filed 10/22/09 Page 7 of 50 Page ID

#:1514

promoting and selling products named LiLash and LiBrow; Stella, PI and Metics are
marketing, promoting and selling products named RenewLash and RenewBrow;
Nutra-Luxe is marketing, promoting and selling products named BeautyLaSh MD and
Hair-Active; SRL and Lifetech are marketing, promoting and selling a product named
NeuLash; Rocasuba and Lifetech are marketing, promoting and selling a product
named Rapidlash Eyelash Renewal Serum; and PTR has been marketing, promoting
and selling a product called Peter Thomas Roth Lashes To Die For.

35. Plaintiffs are informed and believe that Pharma Tech manufactures and
sells the compound that is the active ingredient in Athena Cosmetics' Revital.ash and
Hair by RevitaLash products. Plaintiffs are further informed and believe that Pharma
Tech promotes the use of this compound in eyelash growth products through
marketing.

36. Plaintiffs are informed and believe that DMI and Northwest Cosmetic
Laboratories manufacture Athena Cosmetics' eyelash and hair growth products,
RevitaLash and Hair by RevitalL.ash. On information and belief, DMI and Northwest
Cosmetic Laboratories specifically promote the use of Athena's product for use in a
manner that directly infringes the '105, the '404, and the '029 Patents.

37. Purchasers of Defendants' products directly infringe the '105, the '404,
and/or the '029 patents by using those products in a manner described by the claims of
the '105, the '404, and/or the '029 patents.

38.  Defendants encourage the direct infringement of the '105, the '404, and/or
the '029 patents. Defendants (other than Pharma Tech) develop, market, promote, and
sell products for eyelash and hair growth with prostamides, PGF esters, and/or PGFs
as an ingredient, and promote their products for use in a manner covered by the claims
of the '105, the '404, and/or the '029 patents and provide instructions for use of those
products in a manner that directly infringes the '105, the '404, and/or the '029 patents.
Defendants (other than Pharma Tech) do so with the knowledge of the existence of the
'105, the '404, and/or the '029 patents and with the knowledge and intent that their
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products will be used by consumers in a manner that directly infringes the '105, the
'404, and/or the '029 patents.

39. Pharma Tech manufactures, markets, promotes, and sells a compound
described in the '029 patent to Athena for use in eyelash and hair growth products.
Pharma Tech promotes the use of this compound in a manner covered by the claims of
the '029 patent. Pharma Tech does so with the knowledge of the existence of the '029
patent and with the knowledge and intent that the products it manufactures and sells
will be the active ingredient in products that will be used by consumers in a directly
infringing manner.

40. DMI and Northwest Cosmetic Laboratories manufacture Athena's
products for eyelash and hair growth. DMI and Northwest Cosmetic Laboratories
manufacture this product with the knowledge of the existence of the '105, the '404 and
the '029 patents and with the knowledge and intent that the products it manufactures
will be used by consumers in a directly infringing manner.

41. The eyelash growth products manufactured and sold by Defendants (other
than Pharma Tech) have no substantial noninfringing use.

42. The compound Pharma Tech sells to Athena is designed especially for
Athena and its eyelash and hair growth products. Pharma Tech knows that its
compound is used as the active ingredient in Athena's eyelash and hair growth
products, and Pharma Tech further knows that the eyelash and hair growth products
cannot be used in any substantial way that does not infringe the '029 patent. Plaintiffs
are further informed and believe that the compound Pharma Tech sells to Athena has
no substantial noninfringing use.

43.  Defendants recklessly disregard the '105, the '404 and '029 patents in
their development, manufacturing, marketing, promotion, and sale of eyelash and hair
growth products with prostamides, PGF esters and/or PGFs as an ingredient (and in
the case of Pharma Tech, by supplying others with compounds for use in eyelash and

hair growth products and promoting the use of the compounds in such products).
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Defendants proceed despite an objectively high likelihood that their actions contribute
to and induce infringement of the '105, the '404 and the '029 patents. All Defendants
either know or should know that their actions risk infringement of the '105, the '404
and the '029 patents.

44. In violation of federal and California State laws regulating the
manufacture and sale of prescription medicines, Defendants are manufacturing and
selling these products without FDA approval and/or without requiring a prescription.

FIRST CLLAIM FOR RELIEF
(Patent Infringement — United States Patent No. 6,262,105 —

Against Northwest Cosmetic Laboratories, Cosmetic Alchemy, Stella,
PI, Metics, SRL, Lifetech and Rocasuba)

45. Plaintiffs repeat and incorporate by reference the allegations in
paragraphs 1 through 43 above, as if fully set forth herein.

46. Inviolation of 35 U.S.C. § 271(b), Northwest Cosmetic Laboratories,
Cosmetic Alchemy, Stella, PI, Metics, SRL, Lifetech and Rocasuba have actively
induced the infringement of one or more claims of the '105 patent.

47. Inviolation of 35 U.S.C. § 271(c), Northwest Cosmetic Laboratories,
Cosmetic Alchemy, Stella, PI, Metics, SRL, Lifetech and Rocasuba have contributed
to the infringement of one or more claims of the '105 patent.

48. The infringement of the '105 patent by Northwest Cosmetic Laboratories,
Cosmetic Alchemy, Stella, PI, Metics, SRL, Lifetech and Rocasuba has been willful
and wanton.

49.  Allergan and Dr. Johnstone have suffered and will continue to suffer
serious irreparable injury unless Northwest Cosmetic Laboratories', Cosmetic
Alchemy's, Stella's, PI's, Metics', SRL's, Lifetech's and Rocasuba's infringement of the

'105 patent is enjoined.
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SECOND CLAIM FOR RELIEF
(Patent Infringement — United States Patent No. 7,351,404 —

Against Defendants Northwest Cosmetic Laboratories, Nutra-Luxe
and PTR)

50. Plaintiffs repeat and incorporate by reference the allegations in
paragraphs 1 through 49 above, as if fully set forth herein.

51. Inviolation of 35 U.S.C. § 271(b), Northwest Cosmetic Laboratories,
Nutra-Luxe, and PTR have actively induced the infringement of one or more claims of
the '404 patent.

52. Inviolation of 35 U.S.C. § 271(c), Northwest Cosmetic Laboratories,
Nutra-Luxe, and PTR have contributed to the infringement of one or more claims of
the '404 patent.

53. The infringement of the '404 patent by Northwest Cosmetic Laboratories,
Nutra-Luxe, and PTR has been willful and wanton.

54.  Allergan has suffered and will continue to suffer serious irreparable
injury unless Northwest Cosmetic Laboratories', Nutra-Luxe's, and PTR's
infringement of the '404 patent is enjoined.

THIRD CLAIM FOR RELIEF
(Patent Infringement — United States Patent No. 7,388,029 —

Against Defendants Nutra-Luxe, Athena Cosmetics, Pharma Tech,
DMI, and Northwest Cosmetic Laboratories)
55. Plaintiffs repeat and incorporate by reference the allegations in
paragraphs 1 through 54 above, as if fully set forth herein.
56. Inviolation of 35 U.S.C. § 271(b), Nutra-Luxe, Athena Cosmetics,
Pharma Tech, DMI, and Northwest Cosmetic Laboratories have actively induced the

infringement of one or more claims of the ‘029 patent.

10
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57. Inviolation of 35 U.S.C. § 271(c), Nutra-Luxe, Athena Cosmetics,
Pharma Tech, DMI, and Northwest Cosmetic Laboratories have contributed to the
infringement of one or more claims of the '029 patent.

58. The infringement of the '029 patent by Nutra-Luxe, Athena Cosmetics,
Pharma Tech, DMI, and Northwest Cosmetic Laboratories has been willful and
wanton.

59. Allergan and Duke University have suffered and will continue to suffer
serious irreparable injury unless Nutra-Luxe's, Athena Cosmetics', Pharma Tech's,
DMI's, and Northwest Cosmetic Laboratories' infringement of the '029 patent is
enjoined.

FOURTH CLAIM FOR RELIEF
(Violation Of California Business And Professions Code § 17200 et

seq. Against All Defendants)

60. Plaintiffs repeat and incorporate by reference the allegations in .
paragraphs 1 through 59 above, as if fully set forth herein.

61. All Defendants have violated California Business and Professions Code
§ 17200 et seq. by unlawfully marketing, selling, and distributing hair and/or eyelash
growth products without a prescription, without an approved new drug application on
file with the FDA or the California Department of Health Services, and in violation of
state and federal misbranding laws.

62. The hair and/or eyelash growth products manufactured, marketed, sold,
and distributed by Defendants constitute "drugs" under California and federal law,
namely California Health and Safety Code § 109925(c), California Health and Safety
Code § 110110, 21 U.S.C. § 231(g)(1) and 21 C.F.R. § 310.527(a), because they are
intended to affect the structure and/or function of the human body — specifically hair
length, shape, thickness, and appearance — and are promoted by Defendants and used

by consumers for that purpose.

11
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63.  The hair and/or eyelash growth products manufactured, marketed, sold,
and distributed by Defendants can result in significant adverse reactions and
substantial harm. These adverse reactions include but are not limited to: lowering
intraocular pressure, intraocular inflammation, eye pruritis, conjunctival hyperemia,
macular edema, erythema of the eyelid, iris and lid pigmentation, and unwanted hair
growth. Use of these products could be particularly harmful when used by pregnant or
nursing mothers and by pediatric patients. As a result, these products —if used at all —
should only be used at the direction and under the supervision of a licensed physician.

64. The hair and/or eyelash growth products manufactured, marketed, sold,
and distributed by Defendants are not generally recognized among experts as safe and
effective for the purpose of hair and/or eyelash growth. On information and belief, no
Defendant has sufficiently tested its hair and/or eyelash growth products for safety and
effectiveness in hair and/or eyelash growth, nor has any expert in the field sufficiently
examined Defendants' hair and/or eyelash growth products for safety and
effectiveness. Because prostaglandins and prostamides function like hormones, any
slight modification to their chemical structures can cause drastically different results;
it is imperative that any product meant for hair and/or eyelash growth that contains a
prostaglandin or prostamide submit to rigorous testing prtor to market entry. Further,
and for this reason, the safety of and effectiveness of Defendants' hair and/or eyelash
growth products cannot be implied from the safety and effectiveness of Latisse.

65. The hair and/or eyelash growth products manufactured, marketed, sold,
and distributed by Defendants have not been used for the purpose of hair and/or
eyelash growth under the conditions directed to a material extent or for a material time
such that they have become recognized as safe and effective. On information and
belief, none of these hair and/or eyelash growth products, in their current
formulations, have been available for more than a few years. And these products vary
in chemical structure and in the quantity of directed application of their respective

active ingredients.

12
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66. The hair and/or eyelash growth products manufactured, marketed, sold,
and distributed by Defendants also fail to comply with state and federal labeling
requirements. These hair and/or eyelash growth product labels fail to set forth the
established name or quantity of each active ingredient, fail to provide sufficient
warnings, and fail to indicate that federal and state regulations require their
prescription dispensation.

67. The hair and/or eyelash growth products manufactured, marketed, sold,
and distributed by Defendants constitute "new drugs" pursuant to California and
federal law, namely California Health and Safety Code § 109980; and 21 U.S.C. §
321(p)(1) and 21 C.F.R. § 310.527(a) as incorporated by California Health and Safety
Code § 110110.

68. Defendants Athena Cosmetics, Cosmetic Alchemy, Stella, P1, Metics,
Nutra-Luxe, SRL, Lifetech, Rocasuba, DMI, Northwest Cosmetic Laboratories, and
PTR have violated California Health and Safety Code § 111470 by selling their hair
and/or eyelash growth products without requiring a prescription.

69. Defendants Athena Cosmetics, Cosmetic Alchemy, Stella, PI, Metics,
Nutra-Luxe, SRL, Lifetech, Rocasuba, DMI, Northwest Cosmetic Laboratories, and
PTR have violated California Health and Safety Code § 111550 by marketing, selling,
and distributing their hair and/or eyelash growth products without an application
approved by the FDA or the California State Department of Health Services.

70.  All Defendants have violated California Business and Professions Code §
4163 by furnishing hair and/or eyelash growth products without requiring a
prescription and without an application approved by the FDA or the California State
Department of Health Services.

71.  On information and belief, all Defendants have violated California Health
and Safety Code §§ 110398, 111440, and 111445 by failing to comply with state and
federal misbranding regulations — specifically California Health and Safety Code §§
111355, 111375 and 21 C.F.R. § 310.527 (by and through incorporation in California

13
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Health and Safety Code § 110110). Further, Defendants Athena Cosmetics, Cosmetic
Alchemy, Northwest Cosmetic Laboratories, Stella, PI, Metics, Nutra-Luxe, SRL,
Lifetech, Rocasuba, and PTR have violated California Health and Safety Code §
111475 by failing to comply with the requirements of California Health and Safety
Code § 111490 and by violating California Health and Safety Code §§ 111470.

72. Defendants' unfair competition has resulted in and continues to result in
serious and irreparable injury to Allergan, including but not limited to lost sales,
revenue, market share, and asset value.

PRAYER FOR RELIEF
WHEREFORE, Allergan, Dr. Johnstone, and Duke University respectfully

request that this Court enter judgment in their favor and against Defendants and grant
the following relief:

A. A judgment that Northwest Cosmetic Laboratories, Cosmetic Alchemy,
Stella, PI, Metics, SRL, Lifetech and Rocasuba have induced the infringement of the
'105 patent in violation of 35 U.S.C. § 271(b);

B. A judgment that Northwest Cosmetic Laboratories, Cosmetic Alchemy,
Stella, PI, Metics, SRL, Lifetech and Rocasuba have contributed to the infringement
of the '105 patent in violation of 35 U.S.C. § 271(¢c);

C. A judgment that Northwest Cosmetic Laboratories, Nutra-Luxe, and PTR
have induced the infringement of the '404 patent in violation of 35 U.S.C. § 271(b);

D. A judgment that Northwest Cosmetic Laboratories, Nutra-Luxe, and PTR
have contributed to the infringement of the '404 patent in violation of 35 U.S.C.

§ 271(c);

E. A judgment that Nutra-Luxe, Athena Cosmetics, Pharma Tech, DMI, and

Northwest Cosmetic Laboratories have induced the infringement of the '029 patent in

violation of 35 U.S.C. § 271(b);
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F. A judgment that Nutra-Luxe, Athena Cosmetics, Pharma Tech, DMI, and
Northwest Cosmetic Laboratories have contributed to the infringement of the '029
patent in violation of 35 U.S.C. § 271(c);

G. A judgment that Northwest Cosmetic Laboratories', Cosmetic Alchemy's,
Stella's, PI's, Metics', SRL's, Lifetech's and Rocasuba's infringement of the '105 patent
has been willful and wanton;

H. A judgment that Northwest Cosmetic Laboratories', Nutra-Luxe's, and
PTR's infringement of the '404 patent has been willful and wanton;

L. A judgment that Nutra-Luxe's, Athena Cosmetics', Pharma Tech's, DMI's,
and Northwest Cosmetic Laboratories' infringement of the '029 patent has been willful
and wanton,

J. A judgment that all Defendants have violated California Business and
Professions Code § 17200 et. seq.;

K. A preliminary and permanent injunction, pursuant to California Business
and Professions Code § 17203, enjoining all Defendants from any further act of unfair
competition;

L.  An order, pursuant to California Business and Professions Code § 17203,
awarding restitution to Allergan, Inc. for all Defendants' acts of unfair competition;

M. A preliminary and permanent injunction, pursuant to 35 U.S.C. § 283,
enjoining Northwest Cosmetic Laboratories, Cosmetic Alchemy, Stella, PI, Metics,
SRL, Lifetech and Rocasuba, and all persons in active concert or participation with
Northwest Cosmetic Laboratories, Cosmetic Alchemy, Stella, PI, Metics, SRL,
Lifetech and Rocasuba, from any further acts of infringement, inducement of
infringement, or contributory infringement of the '105 patent;

N. A preliminary and permanent injunction, pursuant to 35 U.S.C. § 283,
enjoining Northwest Cosmetic Laboratories, Nutra-Luxe, and PTR, and all persons in

active concert or participation with Northwest Cosmetic Laboratories, Nutra-Luxe,

15
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and PTR, from any further acts of infringement, inducement of infringement, or
contributory infringement of the '404 patent;

O. A preliminary and permanent injunction, pursuant to 35 U.S.C. § 283,
enjoining Nutra-Luxe, Athena Cosmetics, Pharma Tech, DMI, and Northwest
Cosmetic Laboratories, and all persons in active concert or participation with Nutra-
Luxe, Athena Cosmetics, Pharma Tech, DMI, and Northwest Cosmetic Laboratories,
from any further acts of infringement, inducement of infringement, or contributory
infringement of the '029 patent;

P.  An order, pursuant to 35 U.S.C. § 284, awarding Allergan and
Dr. Johnstone damages adequate to compensate Allergan and Dr. Johnstone for
Northwest Cosmetic Laboratories', Cosmetic Alchemy's, Stella's, PI's, Metics', SRL's,
Lifetech's and Rocasuba's infringement of the '105 patent, in an amount to be
determined ai trial, but in no event less than a reasonable royalty;

Q.  An order, pursuant to 35 U.S.C. § 284, awarding Allergan damages
adequate to compensate Allergan for Northwest Cosmetic Laboratories', Nutra-Luxe's,
and PTR's infringement of the '404 patent, in an amount to be determined at trial, but
in no event less than a reasonable royalty;

R.  An order, pursuant to 35 U.S.C. § 284, awarding Allergan and Duke
University damages adequate to compensate Allergan and Duke University for Nutra-
Luxe's, Athena Cosmetics', Pharma Tech's, DMI's, and Northwest Cosmetic
Laboratories' infringement of the '029 patent, in an amount to be determined at trial,
but in no event less than a reasonable royalty;

S. An order, pursuant to 35 U.S.C. § 284, and based on Northwest Cosmetic
Laboratories', Cosmetic Alchemy's, Stella's, PI's, Metics', SRL's, Lifetech's and
Rocasuba's willful and wanton infringement of the '105 patent, trebling all damages

awarded to Allergan and Dr. Johnstone under the '105 patent;

16
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T. An order, pursuant to 35 U.S.C. § 284, and based on Northwest Cosmetic
Laboratories', Nutra-Luxe's, and PTR's willful and wanton infringement of the '404
patent, trebling all damages awarded to Allergan under the '404 patent;

U.  An order, pursuant to 35 U.S.C. § 284, and based on Nutra-Luxe's,
Athena Cosmetics', Pharma Tech's, DMI's, and Northwest Cosmetic Laboratories'
willful and wanton infringement of the '029 patent, trebling all damages awarded to
Allergan and Duke University under the '029 patent;

V.  An order, pursuant to 35 U.S.C. § 284, awarding to Allergan,

Dr. Johnstone and Duke University interest on the damages and their costs incurred in
this action;

W.  An order, pursuant to 35 U.S.C. § 285, finding that this 1s an exceptional
case and awarding to Allergan, Dr. Johnstone and Duke University their reasonable
attorneys' fees incurred in this action; and

X.  Such other and further relief as this Court may deem just and proper.

Dated: October 22, 2009
JEFFREY T. THOMAS
T. KEVIN ROOSEVELT
"GIBSON, DUNN & CRUTCHER LLP

By: 7’&/" and/

T. Kevin Roosevelt

Attorneys for Plaintiffs ALLERGAN, INC.;
MURRAY A. JOHNSTONE, M.D.; and DUKE
UNIVERSITY

100675733_2.DOC
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. |
METHOD OF ENHANCING HAIR GROWTH
This application is 2 continuation of interpational appli-
.calion pumber PCTUS98/02289, filed Feb. 3, 1998, and
cleims the beefit of provisional application Np. 60/037,237,
filed Feb. 4, 1997, priotity from ihe fiing dates of which is
hereby claimed vrider'35 US.C. §§.119 and 120.

. FIELD OF THE INVENTION
. This invention xelqlcs w0a pmccss for stimulating the

growth of mammalian bair compnsmg the nppbcalxon to °

duxvatwcs
ble acid

mammalian skio 6f p
and analogues “and lhe

'hzm"y

addition salis lhereof, alone or in issociation vmrh a lupn:l

phnnmuca.l canicr.

More pammhrly. the invention is conoemed with the use
of prostaglandin derivatives of PGA, PGE and PGF for the
stipulation of hair growth. The invention relates also 0

therap xsitions, g an active t of
these prostagl di degi zﬂdﬂz_ f; of such
composilions. .

BACKGROUND OF THE INVENTION

. Dermetologists recognize many diffcsent types of bair

Joss, 1be mosl common by far being “alopecia” wherein
buman males begio losing scalp hair at the temples and oo
_the crown of the head as they get older. While this type of
bair Joss is Jacgely confined -to males, hence its common

nainc*'malc paticrn baldpcss,” it is not unknowa iz women. -

Be 1hat as it may, 0o Jnown cure has yet been tonnd despile
cootinying attempts to discover ope.
- Notwithstauding the fact that nolhmg berexufnre has been

n

25

2
1% in catagen and tbe remainder in telogea. With the onset
of malc pattern baldeess, a successively greater proportion
of the baiis arc in the telogen phasc. with concspoodingly
fewer in the active growth anagen phase.

The. remaining result associared with alopecia is_ the
severe diminution of baix follicles- A bald hunan anbjwt
will average only about 306 follicics per squarc centimeler,
whereas, 2 non-bald one in tbe same age group (30-50
yu:s) will still bave'an average of 460 follicles pex square
ceatimeler. This amounts 10 a2 one-third yeduction in hais
follicles which, whoh added to the increased proportion of
veflus bair folllcles and 1he fucreased mumber of bair fol-
licles in 1elogen, is both significant and noticeable. It is
wrilten that appraximately 50% of the hairs must be sbed to
produce visible thianing of scalp hair. It i5 thus 3 combina-
tion of these factors: (1) uansiiton of hairs from terminal to
vellus, (2) iocressed. number of tlogen hairs—some of
which bavebesn shed, and(3) Joss of haix follicles (atrophy)
thal produccs “baldoess”,

Whleacooddeahshownnbmuthcmullsofmk
paitern baldaess, very little is kmown about ils cause. The

‘cause is genesally believed 1o be genetic aid bormanal in

origio although, as will be scen presently, the known prior
art aticmopts 16 cootrol it thrgugh honnono adjustatent have
been singularly nnaxcoesshl.

One koown { for male p ,is hair
trapsplantation. Plugs of skin conlaimng hair are- trans-
plasted from areasoflhcm}p whare bair is growiig to bald
arcas with rc: ess; howe T, the procedure is 2
costly one in addition fo bmng um;-oon.sumg and quite
palnfnl. P;mhexmerc, l.hc solution is inadcgmaic from the

t'.omdwhcbxsc&ecuvem, e yet alonc i
male patiern baldness, a good deal is known sbout various
types of buman hair and its growth patterns on various pans
of the body.
For purp

)

we need

cs of the p '_ 1

various types of hai, induding. termina) hairs and-velhus -

biaigs and modifiéd lﬂmmlblns,sﬂllssecnmcyl:hshc;
and eye brows. Tenminal hairs are coarse, pigmeated, long
bairsm which the bulb of the bair follicle is scated deep in
- the demmis. Vellus bairg, on- the othey hand, aré fine, this,
nm—pxpnenud short hn.: in which the hair bulb is located
supcrﬂqxnymthe 'As ', 3 T , & tran-
sition takes place in the area of appmacmng baldoess
wherein the hairs thegselves are. changing from the Iermml
10 the vellus type,
Amlhﬂhdorﬂlﬂmh‘ﬂm&&lolh&cndmuhua
change, in 1he cycle of hair growab. Al bair, both buman and
anipal, passes Gwough a lifs cycle llm includes three
phascs, amcly, (1) the anagen phass (2) the catagen phase
:M(B)mcklogenphmmnngenphaseulhepuwdof
active hair growth dnd, josofar as scalp hair is conoersed,
. Uxis generally hists from 3-5.years. The catagen phase is a
shot transitional phasc betweea the anagen aod telogen
phases which, mlheauofsalplmr lasts ooly 1-2 weeks.
The inal phasc is the telogen pbm which, for all practical
poses, cao bé dr dnated 2 “resting phasc” where alf
) gmmnh ceases and the hair¢ventually is shed preparatory to
ﬁbﬁ:ll.lcleeommenmnglogww: oew bue. Scalp hair in the
telogen phasc.is also rclafively shortivéd, some 3—4

a3

35

mouths clapsing before the bair is shed and a uew one begins

to grow.
Under sormal bair- growth condilwns on' the sulp,
npprwmaelyss%ofuu hairs are in the anagen phase, only

‘such things a5 whra-viole r

viot that it b x practical, if not an economic,

mpossilﬂlylorephcebuulinymdmof thslun-pmnt
ina I healthy head of baic.

Other ooo-drug refated” by Qolbe jnchud

PR

treatment and exercise therapy: Noneoﬂhcse,bowever,has
been geaerlly soccpied as baing cffective, Even such things:
s revascularization surgery and acupuncture bave shown
lirtle, if any, prowmisé.

By fa, the mosi common appreach to the ymblem of .
discoveriog & remedy-for hair loss and male patiem alopecia
bas been one of drmg therapy. Many types of drugs-ragiiog
from vitamine tohormhm bocea tried and ouly reccatly
bas there been any indicition whatsoever of even mwodernic
success. For iosiance, it was-felt for a long tie that since an
androgenic bdrmone was necessary for the development of:
malé pattem baldness, that either systemic or.topical appli-
cation of an munndmgcax: hormons would provide the
necessary inhibfling action 10 keep'the baldness fram occus-
ring. The theory was promising but the results were uni-
formly.disappointing.

The alﬂmgcmc hormone ltslnslcmne was known, for

, t0 stimulate hair growth whea applied lopically o
lhedr,lloud:ruaswc}las wb:n injected into the beard and
pubic regions. Even oral administration was foend (0 result
in umawdhmva(hmlbe.bendmdwhcuusas E
wellas upon the uunkandqlmmlmWhieWpu:ahypli-
cation (0 Ibe arm causes jncreased bais growth, it is inef-
fective on (be scalp and some thinming way cven wsull.
Heavy doses of testosterone bave even been known tomuse
male paltcm alopecia

Certain therapeutic agents bava'been known to induce .
bmgxwthmcxmnamof!henmk.hmbsandcven
occasionally op the face. Such baft is of intesmediate status
in lhahlxscoarsulhanvollubulml 23 coarse as taaminal
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bair.-The hair is geperally quitc shost with a Jength-of 3 cm.
being about maXimum. Once the paticat ceases laking the
drug, the hair reverts to wh is { for the particul
site afier six months 10 3 year has ¢lapsed. An cxample of
such a drug is dipheaylhydantoin which is an snticonvulsant
drug widcly used to covlrol epileptic soizuies. Hypertricho-
sis is frequently observed in epileplic children some two or
three months afler starting the: dnig and first becomes

" poticeable on the spects of the limbs and later od
1he trunk and face. The pattcrn is not valike that sometimes
caused by injury t6 the bead. As for the haiy, il is ofien shed
when the drug is discontinued but may, in- some
circumslances, rewmain. . i

Streplomycin is another drug that bas been found 10
produce: hypertrichosis in much the same way as diphenyl-
hydantoin when administezed 1o cbildren suffering from
tubercalovs meningitis. About the same effects were
obscrved and the onset and reversal of the hypestrichosis in
relation to tbeiperiod of Yreatment with the antibiotic Jeave
little question but that it was the causative agent.

Two treatwents have been demonstrated as showing some

Jopecia. These .

4

(Bito), lotcruational Application Publication No. WO89/
03384 (Stjeroschantz), Evropean Patent Nos. 170258

(Cooper), 253094 (Goh, Yasumasa), 308135 (Uerin, Ryuzo),

and by Alm, A, Surv, Ophthalmol. 41(Suppl. 2): $105-5110
s (1997) Bito, L' Z et l, Imest, Ophthaimol. Vis. Sci. 24(3): -
312-319 (1983); Camras, C. B. <t al, Currert Eye Res. .
1(40): 205209 (1981); Camras, C.'B. ct 2, Jnvest. Oph-
thalmol. Vis. Sci. 28(3): 463469 (1987); Camrzs, C. B. et
al.,, Invest. Opluhalbnol Vis. Sci. 28(6): 921-926 (1987);
Canras, C. B. ot al,, Invest. Opluhalmol. Vis, Sci. 29(9)-
1428-1436 (1988); Camrss, C. B. el al, Opbtbalmology
103(1): 138-147 (1996); Camras, C. B. et al., Ophthabuoi-
ogy.103(11): 1916-1924 (L996); Giuffire, G., Graefes. Arch.
Clin. Exp. Ophthalmo?. 222(3): 139-141 (1985); Xaufiman,’
P.L, Exp. Eye Res. 43(5): 819-827 (1986); Kerstener, 3. R,
ctal, Am. J. Ophthalmol 105(1): 30-34 (1988); Lec, P. -Y.
ct al, Jnvest Ophihalmol. Vis. Sci. 29(10): 1474-1477
(1988); Villaasen, J. et al, Br. J. Ophthalmol 7(12):
975-979 (1989); and Mishiema, H. X. et al., Arch. Ophihal-
mol 114(8): 929-932 (1996).
_ U.S. Pal. Nos. 5,321,128 (Stjeroscbantz et al); U.S. Pat.
No. 5,422,368 (Stjemschantzel al,), US. Pat. No. 5,422,360
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promise in'reversing male p P :
Ision cream ining both
" estradio] and oxandrolone as its active ingredients and the

inchide the use of a mic

use of organic silicon. :
" In addition lo 1be forcgoing, it bas been reported in U'S.
Pai. Nos. 4,139,619 and 4,968,812 that the coj nd

minoxidil is wseful for the treatmient of male pattern bild-
ness. That compoued, among others, has proven.lo bave
considerable therapeutic valus in the treatment of severe
bypeneosion. It is 3 so-called “vasodilator” which , as the

(Stjernsch et al), and U.S. Pat. No. 5,578,618
(Syernschantz ¢t al.) disclose the use of cerain derivatives

- of prostaglandins A, B and F, in which the omcga chain bas
beep modified with the. fe of ining a ring
tructuze, for the treal of gl or ocalar hypesic-
sion. A representative prostaglandin derivative from this
group, 13;14-djbydro-17-phenyl-18,19,20-tdnor-PGF,a-
3 “isopropyl ester, 2lso kuown as latapoprost or Xahtao (inde
vame, Phamiacia & Upjohu Company, Kalamazoo, Mich.,
US.A.), bas recently been introduced into clinical use for
the of glaucoma. Iatroduction of the agest repre-

* mdwe implics, fanctions (o dilate the peripheral v
system. Deamatologists and others have’ recogpized that
prolonged vasodilation of certain'areas of the buman body

olher thip the scalp somctimes tesult in increased hair-

* growth cven in the' sbsence of any vasodilating therapeutic
ageut. For instance, increased har growth around surgical

scars is ol uncommoi. Similarly, srieriovenous fistula have
been k to resuk in incréased vascularity panicd
by cobanced hair growth. Extemally-induced vasodilation of .

the skin, such-as, foi example, by repeated biling of the
limbs by mentd retardates and localized stimulation of the
shoulders by water eamics bas been-noled 1o bdng an
hypertrichosisin the affected sreas. Be that as it may, similir
techniques such a3 contioued pexiodic massage of the scalp
Lave been found totally incfiectivé as a means for restoring
Jost hair growth Lo the scalp. Scar tissue an the scalp inkibits

. rathe} than promotes bair growah.© - ’
The wse of prostaglandius in the treatment of glancoms
ported. Gl fn is canbe

bas also recently been

given by meaos of drugs, Jaser or sgery. In drg treawment, -

the purpose is (0 lower either the Bov (F) or the resislance
"(R)which will result in a reduced intraocular pressure (IOP);
licmatively to jncrease the flow via the weosiieral route
which also gives a reduced pressure. Cholinergic agonists,
for ‘insuance pilocarpine, reduce the intmoculsr pressure
mainly by incréasing the outflow through Schlcmm®s canal,

Prostsglandias, which «
interesl as JOP-lowering substances may be active in that
‘hey will caus ap increase io the v Jeral ovtllow. They
do 0ol appear, bowever 10 have any effoct on the formaticn
of aqueous bumor ar oo the conventional outflow through
Schlemm’s caml. .

The use of prostaglandins and their derivatives is
described for instance in U.S. Pat Nos. 4.599,353 (Bitc),
US. Pat. No. 4;883,819. (Bito), U.S. Pa.. No. 4,952,581

tly have met an incrossing” -

sents the culmination of years of effort by Laslo Bito and
others who noted that p Jandins uzay Jower i !
pressure. They Goucd to work with the medication
prostaglaodio F2 alpba (PGF,0) 1o optimize efficacy while
winimizing side effects. The isopropy! ester had increased
efjoacy with roduced side effests thought 1o be partially a
result of the lower dose required. Because of the irouble-
some persistent sidé effect of eye redness, or hyperemia
assotiated with vasodilation a phenyl-substituied Eompound
was developed. This pheuylsubstinated compound_ was
-found to.be cffective in-climivation of the tubblesome
clinical problem of hyperemia or vasodilation. Finzlly r¢
lution of the epinteric mixture was found to be an cven giore
polent oaudar hypotepsive agent. Prostaglandins represent 2
- novel new class of drugs foc the treatment.of glaucoma. The
agents have previously beeo in usc in limited chinical trials
G0 establish cfficacy and safety data for FDA approval FDA
pproval [ollowed by distribution for clinical use bas
occwred cnly within the past year. Accordingly, there has
pot been 2 large clinical experi with this medicatiop and
as with olher new medications unrecognized side sffects are
nol unlikely. - i
U.S. Pa1. No. 4,311,707 {Besobaum et aL), U.S. Pat. No.
5,288,754 (Woodward et al.) and U.S. Pat. No. 5,532,708
(Woodward et al) describe prostaglandin derivalives haviog
Finally, Ioternational Publication No. WO095/11003 -
(Stjemschantz ot al) discloses compositiges containing
prostaglandius, apd derivatives and apalognes thereof, par-
ticelarly desivatives and snalogucs of prostaglandia F2a and
prostaglandin E2, for jocreasing pigmentation of tissues or
meodified tissucs, ¢.g., baii. . ..
The foregoing notwithstanding, the Literature is devoid of
any suggestion that prostaglandia dorivalives may be uscful

60
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P detailed

0 the stimulation of hair gr
stusdies of nurperous paheds fom three disparate regions of
the worid (Caroras, C. B. (1996a), supra; Mishima, H. X.,
supra; a0d Alt, A and Stjernschantz, J., Ophthalmology
102:1243-1252 (1995))
. Jtis, therefore, 2 principal object of the preseat invention
to provide a novel and effective treatment for the stimulation
of hair growth and the tréatment of mals paticmn baldoess.
- .Another abject of the invention forming the subject mattex
hereof is to provide a method of stinmulating bair growth in
burnans and pos<bumsn animals that is compatible with
wvarious types of therapeutic agents or carriers and, therefore,
would appear ‘to be combinable with those which, by
themselves, demonslnle some therapeutic activity such as,
for ple, micr or fopical compositions
conlainiog estradial aud oxandrolone, minoxidil oc ageats
" that block the ion of e to dibyd
(Procipiz).

Still another objective is the provisioa of a treatment for
l.be sumulal.ion of bair gmwth which, while effective for its

d , i5 app. , non-loxic and relatively free

of unowanted side effects.

1, 4

6
D is 2 chain with 1-10 carbon atoms, optionally substi-
mted with oue or mare —O0H groups; and .
R, is H or a phenyl group which is upsubstitited or has
onc or more substitucais selected from the grovp con-
-sisting of C,~C; alkyl grougis, C,~C slkoxy groups,
mﬂuommﬂhyl groups, Cy-C; aliphatic acylamino
nitro gr halogen afows, and phenyl
gmnps, or noum.xc beterocyclic groip baving 56
ring atorms, like thiazol, imidazole, pyrrolidine, thio-
pene and oxazole; or a cydoalkanc ‘o1 a cycloalkene
with 3-7 carboa atoms in the ring; Gptionally substi-
tuted withJower alkyl groups wuh 1-5 catbon atoms;
aad the pb: ' gmﬂy pable acid addition salts
lheleof, in association with a lopxca] phnmac:uuul
camier.
Theso and other of ‘the i wil b :
apparent from the descaiption of the invention which follows,
below. * ’ .

5

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT .
Alopecn (aldness) a deficiency of €ither wormal or

Ax additional object of the invention hereib di and
claimed is to pravide a method for treating hair loss i mén
or women whick can be.applicd by the paticnt uoder medical
supemsion 0o morc stringeat than that demaoded for other

d tberapeutic agents.

Olhcr objects of the inveation are to provide g treatment
for male paitemn alopecia which is safe, simple, painless,
cosmeuc iz the sense of being mvnsibb, casy 10 apply and
quite i ive when o WIlh hair transplants and
the liké

SUMMARY OF THE INVENTION

This jovention provides ph -a] itions for
ical applbmon eompnsmg a hglandm componmd, io
ﬁ'?& form or a phnmmually aooeplabk salf thereof, in
iation with d ph et adapied for topical
applxuuon lo mamn!un skin. Pw&nbly. thic prostaglan-
ndis a P deri snebaslz,ld-dihydro—
15-8:hydr0—17—pbmyl—l8,19,20—lnnor ~PGF,a or a phanma-
“Coutically acceptable salt thercof. .

Anoiber aspect of thie invention p'ovndc.smod:od.:lor
sumnlamg tbe rate of hair growth and for stimulating the
conversion-of vellus bair ot itermediate bair to growth as
tenminal bair in a human or non-Suman aniwal by admio-
istering o the skin of the animal an cffcclive amount of a
prostaglandin POA, PBE or PGF compound wherein the
.llphlchnnnfl.he d bas the f la:

{ 4

+h

! bair, is pritnarily & blem is bueh
Itisa deﬁclencyof tecminat hair, Lbcbmad diameles, colared
bair that is readily seen. Howew: in \be sp-called bald
person although there is a noticeable sbeeoce of ikrminal
bair, the skin does contain vellus bair which is a fine
colorless hair which miay reguire microscopic examination:
to detenmine its prescace. This vellus hair is . precursor to

ina} bair. In accord: with the invention as described
hereio, prostaglundin deitvatives and mdomcn be wsed
* lo stimulate, such as stidulating the: conversion of vellns
hair to growth as terminal bair as well as mmglhem
of growth of texminal hair.

1o the course of lmahng pal.xmts baviog glaucoma, treat-
mept may only be appropriate in one eye. Wiitiin the course
of daily practice ii was discoyered that a patient who had
faloen a representtive prostaglandin decivative, Iatanoprost,

k3

"0 Jor 17 wecks has lashes that were loagek'thicker andfuller

mthck::hdqalhmlnthenon-m:deyc.Onmmma-
hmlhedlﬁ::mwasfonndtobevcryshﬂmg.mhsbes
were dboat 30% longer and had a wore full dense appear-
ance in the treated cye. The lash appearanc;: oo the 545 of tho
Ieated cye would have appnmdquilcmncnve if it repre~
sented a bilateral phenomenon. Because of ils asymmetric
nmxc,lh:longlasbeson uncs;dceould be constracd as
dmrbmgfmma Ip Becaus nfthevcry
2 tic ination 6f other

patients who were taldog latanopiost in only ooe eye was
made. 1l 5000 became apparent that this iltcred appearance
was ool ap isolated fuding. Comparison of thie lids of
patients who were taking latanoprost in oaly one eye fol-
lowing 5-6 weeks of use reveakd subile chaoges in the
hshesand adjacent baits of the litanoprost-treated side in
pati Definite differcaces could be identified to

55

in which R, s H or an alkyl group baving 310
.amms, wpccnlly 1-6 uoms, for iuslsnce metbyl, ‘ethyl,

Ppeopyl, isopropyl, butyl, isobutyl, neopeatyl or benzyl or a
dmu"‘mﬂlﬂﬁ“" 1 4 _,-.. Proy . as
a hair growth stimulating agenl; and

the omega chain of the compound has the. formula:
C-B—C-D-R,

wherein C is a carbon atom or. lowulkyl dmn,opuon-
. ally substitetod with one or more —OH groups;

B is a single bond, adanbkbondoraumlebomt

varying degrees: in the lhihes and adjacent bairs of all
‘paticnts who were taking the drug on a nnihlenlbms for
longer than 3 months.

These ﬁhdmp weze tolally unexpected and swpdsing.
Minoxidil is thought 1o stimulate hair growth by s ability
Io cause vasodilation siggesting shat agents with such a
&apebility may be uniquely effective in stimulating baif
growth. The ﬁnd,mg that pmsnghndm deav:hvns, such as
65 laianoprost, stimelate hair growth is fally sarprising
andmexpeﬂedmhammoswwﬁqﬂylﬂomdlo
tliminate clinical bypercraia and vxodi]xnon.
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The changes in the lashes were appasent on gross jvspec-
fjon in socveral paticuts once aftention was focused on the
issuc. Jo those wilb light colored heir and lashes, the
differences were only seeq easily with the aid of tbe bigh
magnification agd lighting capabilities -of the sl lamp
biomicruscope. In the cowse of a glaucoma follow up
examinalion, aitention is generally ‘immediately focused on
the eye itsclf. Because of the high power maguification
" needed caly one eye is scen at a time and (e eye is scen at
" ahigh caough power (bat the lashes ase wol in focus. At thess

10

mapowcrs,myhshasymmcuyhuwulbcmcymls .

oot likely 1o be noliced except by cacful Systemalic com-
parison of the Iasbes and adjacent bmof the cyclids of the
two eyes. .

Observed parat ) g to the conclusion that mare

mhslmr gmmhoccnnedm the treated area following
: of § prost were multiple. They included
increased length ©f lashes, increased numbers of lishes
along the normal Jash kine, increased thickness and Juster of
lashes, increased auxiliary lash-like terminal Bair in transi-
tional areas adjacent to areas of nomal lash growth,
increased lash-fike 1erminal bairs at the medis] and lateral
canthal arca, increased pigmentation of the Jashes, increased
numbers, incrcased lcngth, as well as iocreased Juster, and
thickness of fine bair on the skin of the adjacent kid, and

8 .

tudi tiatron,

develop bypertrichosis. i g alterec
numbers, length, thickness, curvature and pigmentation in
the rogion of treatment. The phases of the hair cycle require
coordinated control of cclhilar probifcration, differcotiation,
mxgramm, anpogenms iovolation and apoymns. Nuwmer-
ous cellular interactions coawr and require simultaricous
participation of cpnlsehnl cells, dcnnal papx!h ﬁbrobhsls
perve fibers, ytes, a Ha] cells.

Alxboughpucuccot‘lhe mvenﬁonxsnolhmiedlomy '
paiticular mechanism of opcuuon, a review of propetties
characterized throug) lory studics provid
possible mechanisms that may mdmdually or-in concert
gxplam ‘the alicred growth pattern of bair fllicles observed
in the current clinical gludy.. Hair follicles bave a rich
vasculsture in the region of the base of the hair bulb. PGF2.
2lpha analogs can cavse a vasodilation effect and through
that mechanism may provide eobanced pedfusion © the
_region of the bair bulb and thus stimulate increased trophic
activity in the bair follicles. -

PGF2 alpha analogues stimulate cell surface receplors
linked by a Gpmmnlopl:oq:honhsoc,nnenzymewnh

- the principle property of triggering the activation of a family

25

fically increased pespepdiculax angulation of lashes and -

last-Tike terminal hais. ‘The conclasion that hajr growth is
lated by 1 is thus

d not by evidence

ofpmmnlonnsu 'ﬂlelxokmlunase.sprodtwclvmed
‘array of responses that play a key role in trophic metabolic
activity and arc of fundamecntal smportaoce in ccll growth
(Damell, J. ct -al, Molecular Cell Biology (Darcell, 3.,
Lidish, H., Belimore, D., Bds), W. H. Freeman and
Company, New York, N.Y., pp. 738-743 (1990)).

dulation of the Lular matrix’ environment and

WA,

of a difference ia 2 single parameter but is based on
’ of hair app in troated, vs. control areas in,
43 subjects. This finding is cotircly uscxpectcd and repre~

senis a previously unrecognized-cffect of prostaglandios on

30

stimulation of bair follicks. Increased pigmentation of the™

. dris; primarily those with bezel aod light brown eyes is,
however, a known side 'cffect of halapoprost and was
reported to the FDA during clinical 1rials because of a
concern Ibal some pauenls might find a change in iris color

dally if unilateral. The change in pig-

A mnlahonoflheins)slboughuo result from stimulation of
melanin’ production, rtker than proliferation of melano-
cytes. Asnother manifestation of lhe -ability of the drug.

t fo alter mol 10-bg an
mnlngnus stiomlatios of melanin pmduum in the hafr
follwles. The increased p:smenuuon observed may not be

o ¥ Jation- of mel duction. In
view ol all the viher evidence oImcnased:dmly of the
hair follicles described in this patent it seems likely-that the:

3%

40

integiins, another well chatacterized property of PGF2alpba
analogues alters fensegrity. Tensegrity sepreseois an archi-
fectual systom in which strudtures stabilize thomsclves by
bnlmcmg the counteracting forces of compression and ien-
sion 1o give shape and structure to satural and artificia)
forms. The cytoskeleton of the living cell is.a framework

composed of campressive “girders” jnside the coll that arc
represented cither by microtubules or large bundies of
cross-linked microfilamests with the cytoskeleton. A third

p L of the cytoskeleton, tht £

arc’ the integrators, connedmg ; microtubules a0d conmlile
microfilaments 1o one another as well as o tbe c2ll surface

=y

* membrane 28d Lo the cell’s nucicus, The iolermediate_fila-

ments act as guy wires, stiffeniog the ccotral nuglews and
éumlin;iinphm.ﬂy modifying the shape of the cell as
ooccurs with alterations io the extracellular matrix research-
&rs can switch the colls betwieca difforeat gemucpmgnhs.

- For example, by altering ihe eatracellular coviconment they

increased pigmentation is » oanifestation of a much broader .

robust stimnlation of 4} the componeats involved in growth
apd development of the hair within the hair follicle, Thrus,

described herein is the stinvelation of growth of hairs of

diffacnt types-in “differéol arcas, the Jashes, fransitional
* auxiliary bairs adjacent. (o the Yashes and fine miczoscopic
Dbair on the skin. The modified baies of the Jashes normally
turn over slowly and are in their restiog phase longer than
hair oo, for cxample, the acalp. The ability to canse differ-
ences jn appearacce of lashes, the ability lo slimmlate
convegsion of vellus ar intermediate bair to terminalhairs in
taositional arcas and the ability to stimulatc -growth of
vellus bair oo the skio indjcates that the agent is a diversely
effective and efficacions agent for the stimulation of hair
growth. Thus, the prescot invention ) provides a tseatment by
_prostagisodins of bair of the scalp, cycbrows, beard and
other arcas that conlais bair that resuils i inaeased ln:n'
- powth in the concsponding arcas. -
Patients that ere treated in or around the eye wilh com-
pounds of the invention, such as latanoprost regulardy

55

s causs the cells to divide, to dificreatiate, 10 remain in
mdysme,orlomvo)ncww aclivate a desth program
known as apopiosis. Alterations in the extracellular matrix
can thus cvoke responses such as gene expression, cell -
division and prevention of apoplosis (Damell, ). et al,
supra), and proleng the hair cycle, By increasing the dora-
tion of e cell cycle, the interval in the anagén.phase may
be inercased pemmilting bypertropby of the follicles with
longer and thicker hairs as observed. PGF2 slpba is capable |

_of dircct induction of DNA replication apd stimulatcs cell

division and growih in a sumber of Ussues in vitro (Fagot,
D et al,, Endacrinology 132:1724-1734 (1993). - .

hnncpmsl, an analogue of PGF2 alpha, reuains the
ps that confer the abibty

&

- to atasa mnogenorgromh factor (Jimenez de Asua, L. ct

al.,, Journal of Biological Chemistry 256:8714-8780 (1983).

" Propertics characterized through hboratary studies thus
provide scveal possible mechanisms that may individually
or ip coucert explain the akered growth pattesn of bafr

. Jollicles observed in the qunent clinical study. |
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9 . 10 .
. Prostaglandip derivatives have the general structure: " ence or lack of modifications to Ibeir omega chain and the
presence or lack of various modifications of the alpha chain.
alpha chain . |
‘} x The alpha chain can typically be the paturally occurring
2% 3 alpha chain, wlich is csterificd 1o the stuctare:
‘amegs chaia ) .

wherein X represents the alicyclic ring. Cg-C;, which may
contain onc or more double bonds, Y and Z represent
substitucuts ia the-9, 10 aod/or 11 pashions that may be
hydrogen, hydroxyl or oxo—in either stereochemical
configuration, aud the boods betweea the ring and the side
chains represent the various' isomers: The prostaglandins
-PGA, PGB, P6C, PGD, PGE.PGFandPGJwaethe
following ring X struchural formulas:

PGA

OoR

PGF

.

as

-

50

" 58

e

Particularly uscful i the imcﬁw of the present invention
are derivatives of the prostaglandins characiexized by pres--

5

AN TN N0

in ‘which R, isH oran alkyl group, preferably with from 1
to 10 carboo atoms,- upamlly L6 :wms.fu mlmee
m:u"] "hYL melv (4 rl" blll’l 1

or beazy! or a derivative giviog the final substance equrva-
Jent properties as,a balr growth stisgilating agent. Thio chain
could preferably be a C-C,,, dmn which cap be satarated
or upsaturated, baving one or moré double bonds, and
allenes or 2 uripic bood. In addition, the chain can cootain
oné or morc substitucnts such as alkyl gronps, alicyclic
rings, o1 aromatic rings with or withowt betero stoms.

s

The'omegi chain is defined:by the following formule:

C~B-C—D-R,

wherein C is 2 carbou alom or keweralkyl chain, option-
.ally substilated with one or more —OQH gioups;

B is a sioglo bond, 2 doublc bond or a triple bond;

D is a chaio witly from 1 10 10 carbon atoms, preferably
more than 2 and Jess than 3 atoms, and esperially lcss
than 5 atoms, optionally substituted with oo or worc
—OH ‘groups. Presently picferred derivalives have a
chain with 3 atoms. The chain is optionally interrupted
by preferably not morc than twé heteso atoms (0; S, or
N), and may optionally be substituted with the sub-
stituents on each cardon stom of the chaja being: 1,
alkyl groups, prcfrably lower alkyl groups with 1-5-
carbon atoms, a casbouyl group, or a-hydroxyl group,
whereby the substitknt on .Cys proferably being a®
carbony] group, or (R)—OH or (S)—OH, each chain D
containiiig preferably not mare than’ three” hydroxyl
groups or more than throe casbonyl groups;

R,lsBounnzmmmdnsnphmylmwhnh
is Unsubstifuted ‘or bas one ‘or more substilnents
selected from C;~C; alkyl groups, C-C, haloalky!

"groups such as triffuoromettiy! groups, C,~C, alkoxy
groups, C,~C, haloalkoxy groups such as irifiwo-
romethoxy groups, C;-C; aliphatic acylsmino groups,
uitio groups, balogen atoms such as fluor or chloro,
-and an phenyl gronp; or an arematic hetérocyclic group

_baving 5-6 ring atoms, Jike hiazol, imidazale,
pymobidiac, thiopene and axazole; or a cycloalkane o
a cycloaliepe with 3=7.cnboa atoms o the xing,
optionally substituted with lower allcy} groups withal-S
carbon atoms.

Some les of rep dmvnuvmnxﬁxlm(hc

practice of.- the ovention hlvmg a phenyl substiteent on the

omega chain inciude’the compounds shown 'in Table 1:
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TABLE1 = TABLE L-contiosed
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TABLE 1-continued

14

TABLE 1-coptinued

116

15
pv -4
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" In Tible 1, tbe stmctures have the following

claty asussd

[¢)) lé—phmyl 17,18, 19,20-1¢mmr-PGan-xsopmpyl'

ester
@ 171)_h=nyl-18,19,20-umqr-GF,cx-nsomeyl ester
- (3 15-dehydro-17-phenyl-8,19,20-PGF,a-isopropyl
ester

1536

16

(115) 17-(3-1biopbene)-18,19,20-trisor-] PGqu-mpmpyl
Lester .

116 and 117) 17- x,s-mmyl-u-phenyl-m,m,zo-mmr-
PGF,a—uopopyl ester

(118) 17-(4-mﬂuoromelhyl phcnyl) 1x ,19,20-trinor: -

PGF,a-isapropyl esler. -

(119) 13 14—dih_ydm-l§dchydro—l7—ph=nyl-18,l9,20
trinoc-PGF,a-isopropy] ester

(120) 17-(4-methylphenyl)-18, l9,20-t.nnot-PGF,a-
isopropyl ester .

(121) 17{2-methylphenyi)-18, l9,20-lnnor—PGF,a-
isopropyl ester -

.(122) l7-(4-ﬂnnropbcnyl) 18,19, 20-tnnor-PGF a-

isopropyl ester

{123) m-(mdbykneplunyl)-PGqu-isopropy! estes

(124) 17-naplthy)-18,19,20-triner-PGF,a-isopropyl ester

(135) 17-cyclobexy!-18,19.20-trinor-PGF,a-isopropyl
estec

(126) 17-{4-metboxyphcnyl)-18,19,20-trinor-PGF,a-

isopropyl esler
(127) 17-(3-mcthoxyphenyl)-18,19,20-trinor PGF,a-
* isopropyl cster

{128) 15-cjciohexyl-16,17,18,19,20-pentanor-PGF,a--

isopropylestes
The synthesit of the isopropyl esteis described above has

.been’ disclosed io U.S. Pat. Nos. 5,321,128, 5,422,368,

5,422,369, and 5,578,618, but any alkyl cster of the pros-
taglandin derivatives, preferably with 1-10 carbon atoms
aod especially with 1-6 atoms, for inslance methy], etby),
propyl, isopropyl, butyl, isobutyl, ncopentyl or benzyl
esters, may be used in the practice of the inveaticn. -

* Also preferred prosiaglandip derivatives at present are
those in which the omega chain of the prostaglandin has the
18,19,20-tvinor form. and especially the 17-pbenyl
nalogues, such as the 15(R)-, 15-debydro and 13,14
dihydro-17-phicnyl-18;19,20-trinor forms, aud the wboxy-
lic acid esters thercof. Such derivalives are led by
), (6), () and ®) io he l’onnuhsgvmurhbk L

Also praferred dérivatives include those in which the
omega chain bas not been substituted with a phenyl dag
ture, such as those compounds described in U.S. Pat.

@ 16+ phenoxy-ﬂ 18 l9,204nnor—PGF isopropyl
ester- :

® 17-phmyl-18,19,m-lrmr PGBza-Jsopmpyl ester

(6) 13,14-dibydro-17-phay}-18,19,20-triaor-PGA, G-
isopropyl ester -

M 15(R)-17+ phenyl—18.19.20—mmz—PGF,a-lsopmpyl

 ester

® 16{4—melhoxyphmyl]-17 18, 19,20-tellmr-PGF,u-
" isopropy] ester

. (9) 13,14-dibydio-17-pbenyl- 18,19,20-mnor—PGF,a-

fsopropy) ester

(10) lx-thyl-IB,ZD-dino;-PGan-isoPmpyl ester

(20) 19-pheayl-20-nor-PGE,a-isoprapy] esier

(112) 20-pheayl-PGF,a-isopropy! esler

(113) 20-(4-phenylbutyl)-PGFE,a-isopropyl ester

55

(114) 17-(2tiophent)-18,29,20-trinor-PGF,a-isopropy} .

esles |

Nos. 4,311,707 5,288,754 and 5,352,708,

1o 1be formula given above the pmnﬂypmﬁ:ned pms-
ives are obiained when the prostaglandio is
a dcnvdwe of PGA,, PGE,, and PGF,a, where:

Bisasmglebondoradonblebond, '

D is a carbon chain with 2-5, especially 3 atoms; C,5

. baving a carbooy] or (S}—OH substitucot and C,Cio
havlng lowers alky} substituents, or preferably H,

12olandin ders

R, is H or a pheayl ring, optionally having substituents _

. selected among alkyl aud alkyaxy groups.

One presently preferred compoued for use in the practice
of the prescat inveotion is 13,14-dibydro-15-dehydio-17-
pheayl-18,19,20-trinor-PGE a "Bopropyl ester, also kngwn
nshunopmsundso!d under the nane Xalalan by Pharaia-
cia & Upjohn Company, Kalamazoo, Mlch US.A. This
compound has the following structure:

Exhibit A Page 29

Case 8:09-cv-00328-JVS -RNB Document 95 Filed 10/22/09 Page 29 of 50 Page ID
#:

-



Case 8:09-cv-00328-JVS -RNB Document 95 Filed 10/22/09 Page 30 of 50 Page ID
#:1537

: US 6,262,105 Bl ,
17 18

. haviog bald patchics due to mange or othu' dlsuscs causing
_ @ degree of alopedia.

m phzmaceuhal oumposlhons wntzmplaled by this
itions suﬁ:d for

iy

5 topical aod Jocal action’
The term “lapical™ as employed Fexein relales to the use
of a pnslaglandm campound, desivative or apalogue as
d berein, incorp d in a suiteble pharmaceutical
carmier, and applicd at the sile of thinning bair or baldaess for
10 cxestion of Jocal action, Accordingly, sech topical compo-
The invention thus relates to the use of certain derivjtives m‘:ﬁ ‘::mg those pbalmzu;e:;ul bn::n::cm ‘.u:
of PGA,, PGB, axd PGF,a, or piodrugs of the active skin suf: to! lbc I di'."”ﬂ pham o
ds, for t for the stitulation of hair prowih. forms for this p s <
crein, growtl associated the ¥
myl;bmmhey'ehds. bmclng:;h:;u aeas ol‘llxnemdan 15 shampoos,- louons. plslcs jellies, spuys, aumnls, and the
of animals, Among the decivatives defined above, some may  1ike, and may.be applicd in patcbes oc impregnated dressings
be irvitating or otherwiss not aptimal, and.in cerain cascs  depending on the pat of the body to be treated. The ferm
not even useful due to advemse effects and these are excluded ™ cos f tions (facluding creams) bav-
in that the group of prostaglandin devivatives defined above ivg oleaginous, absorption, water-sohible and esulsioa-type
js Limitcd to therapeutically cffective, that is bair growth 20 bascs, c.g., petrolatuns; Jagolin, polyetbylene glycols, as well
stimulating, and physiologically acceptable derivatives. So,  .as wixwres of Ihes;.

* for instance, whilc compound (1) above (16-phenyl-17,18, Altbough the igventioo is pot limited 1o any particular
19,20-1etrenor-PGR,a-isopropyl - ester, Table 1) may be mechanism or theory of action, various physm!ogual con- .
ivitating, the iitation may be seduced o climinated by  siderations we relevan} lo the d berein.

substituting the phenyl ring with a meiboxy group giving 25 When hair follicles mmdly form pmbryolopcally. they do
compouad (8), Table 1, which represents 2 therapentically 50 by weans of a stimuhus sent from a group of specialized
more useful compound. Og the “other band, other preferred fibroblast cells in 1he dermis which Will become the dermal
groups are Got swbstitued with a dng stuctarc, which  papilla. These dermal papille cells induce oclls of the
cxcales a greator dugme of byperemia (vasodilation) of the 1o migrate d d and ultimatety form the hair

" weaied tissues. % follcik. Al cach bair cyck, ibe .cpithelial elemenits and
In accordance with one lspccl of the jpvention, the dermal papilla migrate upward within the.skin 1o an area
prostaglandin derivative is mixed with a dermatologically  close to the surface and undergo a programrmed isvohutios or
compaiible vchidlé or carrier Jmown per sc. The vebicle  dedifferentiation. Throwghout life cach new bair cycle.roca-
which may be employed for prcpan.ng compmnons of this pitulates the embryologic cvent by repeatedly tramsitioning

invention way comp for 35 from the resting tclogon or involutlonal stage beieath the
such as. e1g., physiclogica) s-hn-s, oil solunons or ounl- swface of ibe skin-io the anagen phase with assocldted
monts. The vebicle fiirth may, d logi- pmhfenm differentiation and mxgauon of epnbehal cle-

cally com;nlibk pmcrvzuv:s such as c.g., benzalkoniom ~ meats in respodsc to inductipn by stimulus factors in the
chloride; surfactaois like c.g,, polysorbate £0, liposomes or - dexmsl papilla.

lymut,ﬁ:rmmple,mclhyldhhs,yolyvmyldmhol 40 The prostaglandin derivatives of the inv, g, such as

polyvmyl p}mhdmo ynlummc acid; theso may be  PGF2alpha apalogs, are local hormoues or pancmo agents

" used “for increasing the- vmty Pusihermore, it §s alsd _ that induce Jocal offects in cells jn their immediate arca. The

sible 10 use soluble. or il dwg fosens when ihe cells are also capable of anlocrine sigoalling, thus, lhg!,can '
_dmg;shboadmwued. . alsosendsgnalslomemdvesbybmdiug‘backbme:rown_
‘The jnvention is also relaked to & )ogm.l posi- 45 Dlnng Jop , for axanaple, onco a cell has

tions for opical tieatment for the stitaplation of haix growth been dxeued into a particuler pltb of diffesentiation, it may
which compiise ap effective hair growth stimulsting amount begin 10 secrete autoctine sxgmk that reinforce this devel-
‘of one or more prostaglandin derivatives as defined abave  opweatal decision. .
and a dermstologically compatible. catrier. Effective Becxuse aulocrine signpaliog is most effective when car-
amounts of the active derivatives will vary depeading oo the 50 ricd out simultancously by neighboring cclls of the same
" desivative employed, frequency of application and desired type, it may be used to encourage groups of identical cells
- result, but will geacnally range_ from about 0.0000001 to " to make the same developmental decisons. For this reason,
abgut 50% by wright of the denwatological coniposition. momneagmllmg)slhagblmbconc possible mechanism,
Representative compositions may lh\lseompmeﬁom about  underlying the “community effect™ .observed in carly
0.001 to about 50 g of the decivatives in about 1 to about 35 devehpmenl,wbeunym:pohdennnleeusunmqmndlo
100 ug of tolal demmatological composition, motre prefarably  a differentiation inducing signat but & single isofated cell of
from about 0.1 10 abovi 30 4g in aboul 1010 about S0pgof  the same typo cannot, These signatling rocchanisms provide
the oomposm»n a reinforcing or amplilying effect. Paracrine and autocrine
: 1on fods ,'," on fo all 1 linn ﬂgnalmgmnﬂoonﬁmdlodewﬂopmbowm,mdtho
- spemcs,mdndngbolh‘ and apimals. o' bumaas, the & ¢iconsanolds are signalling molecules that regularly act oa
compounds of the subject fpvention can be applied for mature systoms.
~example, 10 the scalp, face, beard, head, pubic area, upper’ The unique abservations déscribed berein indicate that
lip, cycbrows, and cyclids. Jo animals raiscd for theirpelts,  PGF2 alpha analogs may be able to initiate hair growth in
e.g., mitk, ike compounds cam be applied over theentie  response 10 very Jow total dosages and “very shon dosage
surface of the body to improve the overall pelt for commer- §5 durations. In view of the recapitmbation of embryologic |
cial reasons. The prodess can also be used for cosmetic behlv:olat(hexmuumofthehnrcydnumgb!bc
_reasons in animals, ¢.g, applied to the skin of dogs and cats ~ anficipated that very small desages at a criticsl time in the
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1esting or telogen stage may be ablc to initiate the anagen
phase of growth by inducing folicles to togger the anzgen

phasc and then sending avtocring signals that reinforce and”

amplify that developmental decision to differentide into 2
mature follicle. PFG2 alpha analogues, rather than reaching
a Jevel where jocreased ‘dosage will mply not cavse ao
mcmscdcffcctm:y,nma cause a decrease io the-eficc-
tiveness of the agent: For example, this bas been showa o
be ue of tfic prostaglandip derivative latanoprost in relation
to- its cifcct.on intrsocular pressure where hlgbct dnages
maynolpwvndetsdl‘eéuvea % Jove g resj
For the :bave, onep ly prefe
embodiment of the invention comprises lmatmg a buman or

g

5

pon-humsn animal with relatively low doszs of a pmsug- .

landin of the invention that will deliver-a dosage fouud in the
Examples or as litdds as 0.1 nanograms (ng), depending on
the analogue and mode of application.

- Typically, the prostaglandins are applied repeatedly for a
sustained period of time lopically on the part of the body to
be treated, for example, the eyelids, eyebrows, skin or scalp.
The prcferred dosage regimen will generally involve regular,

1s

20

20
substances forming in-situ gels. Depending on the actual
formulation aod prostaglandin amlogue (o be used, various
amounts of the drag and differcnt dosc rogimens may be
employed. Typically, the daily amount of prostaglandin for
treatment of the eyelid may be about 0.1 ng to sbout 100 mg
per cyelid, more prcferably about 1 ng fa about 100 pg per
JFor topical usc on tbe skin 2nd the scalp, the prostaglandin
can be advantageovusly formulated vsing ointments, &yeamos, .
liniments or paiches as a carvicr of the active ingredicnt.
Also, these formulations may or may ool ‘conlain
preservatives, depending on the dispenscr and nature of use,
Such pmrvatwcs include lhnse memloncd above,. and
hyl rr"'rJ"le’“)" ik t acid, betain,’
chlorhexidine, beozallaniim d:lnnde and the Tike. Various
joes for slow- rcl dely ymayﬂsobeused.
Typically, the dose to be lpplmd on the scalp is in tbe range
of about 0.1 ng to about 100 mg per day, more prefesably

- about 1 ng to about 10 mg per day; and mast proferably

about 10.ng o about 1 mg per dey depending oa the
prostaglandin and the formulation. To' achieve the daily

of medication depending on the Simlation, the

such »s daily, adoiivistration for a peiiod of of at
leasi one month, mors preforably at Jeast three manths, and
most preferably at least six mounths,” .

Alternatively, the prostaglandins may be appl-ed

25

intermiltently, ot in 2 pulsed waooer. For example, in the

smdiés described in Example 1, supra, in each of the patients
who took the drug for'a duration of 5 days, effects were

prosent thal persisted for as loug as 14 months. In conirast,
several patients who used (he drug for 4 montbg or more on

a sustajned chmnﬁ: basis had a loss of the effect withir 4.

sbs of slopping the drug_Ac -ﬂy,nlsa Jy
preferred altemative embodindeit of the javeation 1o spply
‘fise prostaglandins oo an intermittent or pulsed dosage
schedule. For eximple, the prostaglandins of the jnvention
tiay be wsed for two or morc days, stopped, then restaned
again at a tiwe frons beiween 2 weeks o 3 morths later in
the case of eyclashes, snd at ewen more long-spwcd inter-
vals in the case of the scalp.
This pulséd dolivery approach may be used by itself or
* with other agoots xlnlmysenhcsu%e for initiation and
.perpemation of the anggen phase of buir growth. -For
example, agents such as estrogen croains may at Gmes make
“Ihe follicle miore responsive to the inductive and differenti-
ating influcnces of "eiconsonoids. Allcrnatively, the pulsed
approach may be used with agents such as the alpha reduc-
tase drugs, such as, for example, pmstmorPtoqm An
additional aliernative &5 the ||se i a pulsed fashion with
minoxidil.

Forbmcalmonlhccychtkureycbm“.mnamvc
proslaglmdmsaswqu aslhendcmnﬁv&#andan
including eétcls and'salls, can be Formulated i aqueous
solutions, créims, dlntmedts or-oils exbibitibg pliysiologi-
cally acceplablé aSinolanily by addition of phanmacoltigi-

y abcepiable biffers mdsﬂmmrmnhuommyot
-may ‘not, depending‘on’ the contain preservatives
such as' benzalkonium chloride, chlerhexidine,

. chlombuanol, parahydroxybenzoic acids aud phenylmerca-
ric salls such ss nitaw, chloride; acetate, ‘and borite, or
antioxidaats, as well as additives like EDTA, sorbitol, boric
acid etc. as additives. I-\mhermoro, puucnlaﬂy aqueons
solutions may in visoosity i g agents such as
polysaccharides, c.g.. mqthylcellulose
mucopolysacchaiides, ¢.g., hyaluwronic acid and chondroitin
aﬂfm,orpoly:lcobol, eg, polyvinylalcohol. Varipus sow

k|

>
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prostaglaedin may be adwinistered once or several limes
daily with or witbout antoxidants.

Several differeot. prostaglapding may be’ employed to
achieve the’therapeulic offect on stimulation of hair growth
mlbolypesoflmrsdxsamedabove,e.;,!beeyehd
eyebrow, scalp and skin Particulasly prefemed prostaglan-
dins arc those of the A, F and E types. To winimize side
offocts, suchb as inritation‘and redness of the sidn, it may be
advantageous fo usc prostaglandin derivatives or analogues .
which have been fonnd 1o exent less side effects, sweh as
pheayl- aisd other riog-substitted prostaglandin dcnvnuves.
On the othes band, inereased Byperemia expmmccd
other substitucnts may bt meore beneficial in causing
igtreased vasodilation, resulting in hair growth. - Prosiaglan.
dip degivatives ihat exbiat bigh pha ackivity
and no or ooly vory smell side cffects, sich as 13,24~ -
di.b_ydxc»l&dehydm-ﬂ-wwyl-l&mjo-lrinor “PGF,a aod
its catboxylic acid esters, ate- also presénily particulazly
preferred, éspecially iri use in Jarge arcas of the skin orscalp.

Example 1-
in Vivo ’hulmenl

A s(udy was- initiated to sys!nma.mzlly evaluate the
sppearzuce of lashés and bair arousd the eyes of patiexts
who were administering latanoprost ‘in only coe cyw. The
stady igvolved 10 Camcasian subjects, 5 mule, 5 female,
avesage age-71£13 yeass, (rauging from 48-P4 years). Al

- paticats had glaucoma. Each subject was trealed daily by the

i toplcal application of onc drop of 13,14-dibrydro-17-pheayl-

65

- releasing gels and matmzsmay alsobe employed aswellas -

soluble and insoluble ocular inserts, for instance, based on

18,19,20-trinor’PGF,a-isopropyl ester (latanoprost) at a
dasage of 1.5 pgfuil/eye/day (0.005% ophibalmic solution,
soldlmdqlkmme)(dﬂmbyl’hmm&vmuh
Company, Xalamazoo, Mich, U.S.A) 10 the région of one
eye by instilling the drop onto the sarface of lhe eye. The
region of the fellow -control cye was pot treated with
Jatanoprost and secved as a conirol.

In lhewursedueameniwuhqyodwps,m:styp
allysmnhmausmnng.andmﬂmﬁnmﬂndmps
mlssomndmlsplhasaubehdmams.lnlhecmm
of wiping the mglconumpgﬂmdﬁnmlbckdmmmmd
adjacent lid, a §ilm of the fnid js youtinely, spread o
contact the adjur.nt skin of the Jid area. This widespread
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exposure of the skin around the lid o the effect of drops is
regulaly demonstrated in patients who develop a Gontact
dermatitis. Typically the enlire area of the upper and lower
bid are iuvolved with induration, erythema and cdema dems-

" oustrating the regular cxtensive cxposmic of the ‘ooular

adnexa to the influence of topically applicd drugs.
‘The study was limited 10 subjects who had adminisicred
_ Iatanoprost (0 one eye for morc. thaa 3 monibs. The mean
duration of .exposure to latanoprost prior to assessing the
parameler of lash growth between the control and study eye
- was 129 days (range 90-254 days). Obscsvations were made
under high magnification at the skt famp blomu:osmpe
D ion of diffe; b the
menl areas.was lished using

idapmdformavnlhlheslnhmpbnmm g

I and lren~ .

. graphs are o file documenting each of (be observations

described below.

The results of the observations are 3s !ol}ows.

Length of lashes: Increesed length of eyclashes was
regularly obseqved on thie side treated with latanoprost. The
differcace in length varicd from approxxm:u]y 10% © as
wuch as 30%.
of Jasbes: I

‘Numb - g

of lashes were

obnelved in the treated eyc of cach patient. In areas where .

there were a large sumbey of lashes in the control oye, the
increased number of lashes in 1he latanoprost-freated cye
gave the Jashes on the treatsd side a move thickly matted
overall appearance. The difference in lash numbers was most
casily appreciated in the area of the Jower lid. Lashes of the
lower bd were typically rclatively sparsg in the control cyc.
Toe lower Jid of ihe trealed eye consisiendy had more
lashes. Portioas of the Iaterat'part of the Jower lid in some
paticols bad cither exiremely spaise or abseat lashes in‘the
coptrol €ye, tbe sagoe lid arca of the uc:kdcy: geacrallybad
an t full. compk of lashes ting an appecar-
ance ofalashdstn’bul.m and dcns:tynm like that sees i
the ceatral postion of the Jower lid,
" Pigmentatica: Lash pigmentarion was jncreased in the
° meated eycofmos!pam:ms.'medlﬁmmewaswbtkm
- eyes of p.uenls with gray or blonde colored bair. Increased
pig Wa§ more promi in Jashes and adjacent
bairs of patients who tiad brown or black bair.- -
Increased luster, brmnnocnndabecn ‘nnhshcsofthe
weated eye had the appeasance of an increased lusiér, which
may be varidusly described s increased sheen, brilliance,
glass, glow, polish, shine or patina compared to the control
cye. This differcoce in apptarance was preseat in paticats

ranging from thase with light blond hair to those with black

hair. 'l'hisinctuicdluml, sheen or biilliance was in addi-
tion 10, and app to be independent of, the pp

of increased pigmenlation that was chserved in some
paticats with darkes bair and Jashes.

45

Amnlury hash-like bair growth: Several paticots bad an .

apparcat increase jo° lsli-like hair in tansitiopsl areas

T to areas of } Jash disiribution. These prowmi-
neot robust appoarisg lash-ke bairs appeared to be of
companablc Jeoglh to the actual lashes.. These long, thick
Jashi-lile hairs were present in the ceniral portion of the lids
of several patients in a linear arangement just above the lash
line. Hairs were present at similar locations in the control
cyes but were by contrast thinner or more fine jo appearance,
had less luster and pigment and were more flat agains! the
sido of the lid typical of vellus or. intermediate hairs. In
scvena] patients, Jash-like erminal bairs were growing hory-
riantly in the medial cantbal area in the treated eye. In the
corvesponding control eye, vellus hairs were seen at (he

55

]

(1)
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same location. Lash-like bairs were aksa present in the lateral
canthal area of the treated eye but oot the control cye in
several subjects. Large Jashes arc not normally prescot at the
lateral canibus and the area is geoeralty free of all but a few
oécasional very fine Jashes or vellus hairs. Growth of lashes
directly from the latera) canthus can create 3 medical prob-
lem. -Bocause .of the anatomic arrangement, dense lash
growh direcdy from the lateral canibus can result in lashes
growing direcdy toward the eye, causing an imitation of the
eye tissue.

Increased growth of velus hair on Nids: Fioe nuuompu:
wvelhis bair is present on the skin of the dide and is casily scen
writh the sk lamp bioxi This vellvs bair is typi-
cally deaser adjacent to and below the hlcnlptxnm of the.
Iowu htk. While umnnmg mu:mscopu, vellos hairs were

din d morc robust and were much
lonplandlhckzmlrcakdtmmconkolcy:smlhems-
below and laicral to the Jowes lid.

Perpendicular angulation of bairs: Jo areas whare there
were lash-like baiss above the lash line and in the medial and
lateral canthal arcas, the bairs were much longes, thicker and
beavier. Thcya!soldltbcsmﬁoeoﬂbeshn at 2 more acute
mgle,slbough they were stiffer or béld in 2 more erect
position by mor'e sobust follicles. This greater incline, pitch,
tisc or perpendicular angulation from the skin surface gave
the appearance of greater density of the hairs.

The foregoing, observations clearly establish that an
_auloemd more specifically, 2 prostaglandin derivative
(launopmsl) can be used to increase the growth of hair
in map. This conclusion is based on the regular and
consistent finding of meaifoststions of mmmd bair
gmwlh in ucaled vs. contiol weas in buman
The coaclusion that the drug latanoprost is capable of
inducing increased robust growth of bair is based pot
on a simgle perameter, i.e., length, but is based on
multiple lines 6f evidence &s described in tho results.
Detafled eximinarion and deseription. of muliple

ametexs of diffe in bair was greatly facilitated

by tbe ability to examipe the hairs at high magnification

X undersublemndmofixedtou!'kmgﬁmdsubja:
position’ milmng tho mp-blh'us of lbesl:llunp bloml-

croscope.
'l'he foregoing study was expanded fo include 43 plhgms
who had .admioistered topical ] tost for
greater than 10 'weeks -and who would be wafhble for
additional follow-np. Each patient of the 43 patients in the
ssudy had gliucoma and ticatment consisted of ope unilat-
eral drop of Is | daily. Mean treatracnt deralion wis_
19.826.1 weeks, ringe (11-40). No consistent patiera of
otber topical or systemic wedicalion nse was identified.
Evidencs of bypertrichosis was obscrved in the region of the
treated eye in each of the subjects; 38 Caucasian, 3 African-

A 1 Asian, 1 Hi 5 13 male, 30 female; average
age 65213, range (36-84). Slnlu:p photographs were made
oflbengonoflhewnuoleyeand lmaledcyemudl
paticnt.

Increased numbers of lashes wero present in.preexisting
lash rows and jn same patients additional rows ‘of Iashes
were seen in the upper and lower lid of the latanoprost
treated eyo. Incroased Jash size involving both Jeagth and
thiclress was also appareat in both the upper snd lower kids
of the treated cye. Scveral paticnts bad a striking custing of
the Jashes of the treated compared with the untreated contiol
eye.

The lower lids generally bad fewer rows of leshes and the
laghes were also less onrled than in the upper lids making
companalive measurements of the lashes of the Jower Lid

feves eaam am e eTeie e cesan s mesms veamer @ o ba
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lashes. feasible. Accordingly, calipers wese used 1o measure
the Jength of longest lashes of the Jowe: lids in 30 patients.
Mean fower lid lash keogth was 5.83276 mm ip fhe control
cye versus 6.95:91 mm in the treated cyo (p<0.0001),
(unpaired t-iesl, Staivicw statistics pmgnm) This represents
a 19:5% incrcased Jash Jength in the treated eye, raoge

(0-36%). Two patients who had o measurable lash length

changé exhibiked iocreascd oitobers of Jashes.
Ig the treated  eye, lash-like Bair grvwlh was obscrved in

scveralpaticals in areas adjacent to the region of novmal Jash.

distribution. Hmsmtbpconuolcycwmamimucofvdms
* apd intermediate-type in the areas of irapsition between the
tegminal Tashes along the 3ash line and the vellus bair of the
skin, Hajrs i the same Jocation in tho treated eye had a more
robusl appearance, were lopger, thicker, mote pigmented
aod atose at a more acuie angle from the skin tban in the
mnlmleye,xmpnmugmclppunmcofppamalucwmw

of tcrmisal Jashes.
In tbe medial and Jateral canthal area where vellis and

10
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Methylparaben is dissolved in about 500 gm of wates and
propylene glycol, polysorbale 80, and 13,14-dihydro-15- K
dehydro-17-pheny}-18,19,20-trinoc-PGF,ax isopropy] estes
are added inmm,mnummg a fiemperature of 75-80° C.
The methylparaben mbiture is added slowly to the Tegacid

“and spamwcumd!.vmhmnshmmmg.'ﬂcaddumnn

continued for at Jeast 30 mioutes with additional

until the temperatize has dropped 1o 40-45° C. Finally,

sulficient water is added o bring lhbﬁnﬂwe;gh fa 1600 gm

and the preparation stimed to maintain bomogeneity until

cooled and coogealed.
moompmnmuapplndtobnhlmmmscdplhrw

times 3 day to stimulate the growth of hair. -

Exsmple 4
Topical Cream
A topical cream s prepared as. follows: Tegacid and

spemacdlucmdkdlogdhcnutcmpcnmufwc.
Meiby)paraben is dissolved in waies. and propylene glyeal,

intermediate bairs were present 3o the confral eye, a b
ot' patients bad a greater abundance of thicker, longer morc
: terminal bairs jo the same area of the treated eye.
Although nol grossly visible, with slithmp examination the
vellus hair of the skio of the lateral portica of the lower Lid
was generally wmore abuodant, Jooger, thicker and darker in
the weated eye. Pigmentation of the lashes and associated

. haits was regularly greater in the treated eyc thap in the -

control eyc and was morc obvious in patiests who had
brown or black hair. (Pitients who exbibited hypetirichosis
with "laranoprost were removed from fsrtber drug
administration.)

Example 2
Lcngth of Treatment :
Eiglity-mine subj; cts were das llydr.su-ibcd
in- e’ 1 by topical applicatiop of latagoprost at a

dosage of 1.5 ug/ml/eye/day. Five of the subjects (2 male, 3
female, average age 72 years, all Caucasian) reccived treat-
ment for a total pexiod of less than 2t days (2, 3,°5, 12 and
17 days, respectively). Follow-up, evalnation ocowred in
ascending order of treatment duration at 13, 14, 5, 6 and 4
mootbs, respectively. The resulls were colqmud with the
remaioder of the sabjects who received treatment for greater
than 21 days,

.Jn the 5 patients kuledbmﬂy incyeascd lnmber leogth,
‘thitkness, aod pgpemuonothshes oocnrud and was
similar {6 findings | following i
Theuwsnbobvmsmchuonbewwnlypunmmd

w
“
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polysolbnc 80, and 13,14-dibydro-15-dehydro- -17-phenyl-
lB,l!),Z)—lnnor—PGP,a isopropyl estr arc added-io furo,
mammnmg a tampenaturc of 75-80° € The micthylparaben
mixture is added slowly 1o the Tegacid and spennaceti welt,
with constant stiming. The dddition is continucd fos at Jeast
30 minutes with additional stiwiag untd the temperature has
dropped 10 40-45° C. Finally, sufficlent water is added to
bring the final weight 0 1000 gro and-the preparation stimed
to maintain bomogeaeity wniit cooled apd congealed.

The composition is apphicd to bald hum:n salp orice
daily to stimlate the growth of bair.

Example 5
Topical Ojiotment

Ap oinupeni conlaining 2% by m@l 13, 14-di|1ydto-15-
debydro-17-phenyl-18,19, m-mnm-POF,a is preparcd as
follows:

* White petrolatuyn and wool fat arc melted; strained apd
liquid petrojatsms is added ihereto. The 13,14 dihydso-15-
dehyd:o-17 pbrayl-18,19,20-rinie-PGF,q, uopmpyl ester,
2in< oxide, and calamine are added to the remainiog Liquid
petrolatum and the mixture milled uatil the pownlers aro
finely divided and dispersed. The mixtyre &
stirred into the white petrolatum, mekted and codled with

 stirdog until the cintment congeals.

45

“The foregoing oiniment can be applied topically to man- .
1 slnnﬁ:rmeaudmoqfhmgxmh,mdcanbn

duration of treatinenl cxcépt in 3 paticots who took Jatan
prost for <§ days. Each hed markedcndmgolhslws.whph
was con-uniform ju divcction and degres, in contrast 1 the
occasional more modestwaiform curling seen with sustaihed
toaiment. In cach patient treated bricfly, lash thavges per-
sisted to somcdchulhuugbwt thcdunhnn of the follow-
up jotcrval

Brief (less than 21 days), low fotal. dmlgc (3255 ll:g

- topicaFlatanoprost louuse
usmbers and altered diffegentiation involving bypertiophy

and byperpipmentativa: Marked m'cguhx curling was -

observed with <3 days trcatment. s5d may resull from

pov-uniform penetration info the hair follicle. Residual.

eovidence of unilateral lash changes following brief trcatment
may persist for up (o 14 montbs, suggesting » prolongatiod

uflbshaxcyde(mzllyabGnSmonds)orwcﬁed that -

. lasts'from one bair cyde 1o the next.
Exaraple 3
Topical Cream -
. A lopical cream is prepared as foflows: Tegacid and
spermaceti are melted logetber at a temperature of 70-80° C.

s

prepared by omiuiog the ziie oxide aod uhmme. :
Example 6
- Oinlpent
Adermalolog;ul opbthalmic oiotment conumg 10%by -
weight 13,14-dihydiG-15-debydio-17-pheayl-15,19,20-
tnnor-PGF,o. isopropyl ester is prepaied by adding the
active corpound {o light liquid petrolatum, White petrola-
mm:smelt:dbglhcrvnlhvmltat.sh-nud,andlhe
tcmperature adjisted.to 45-50° C. The liguid petrolatam.
sy is ‘added and tbe ointment suned until congealed.
Suitably the cintment is padaged in 30.gm.tabcs.
- The foregoing ointment can-be applied to the eyehd 10
cnbancc be growth of eyelashes. Simitasly the composition
can be applied 10 ths brow for eyebrow giowth.

" Example 7
Solxts
An aqueous soluhon containiog $%.by \vcxgbl 13,14-
dihydro-15-debydro-17-phenyl-18,19,20-Irinor-PGR,a. iso-

.
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propyl ester is prepared as follows. The mgn:dx.ng is dis-
solved in water aund the resulting solution is steritized by "‘\—————/\/\oboit'
F . R

filiration. The solutiov is aseptically filled into sterile con-
tainers.

The composition 50 prepared can be used io the topical
treatment of baldness by application (o the scalp daily.

Example 8
Lotion
A sample of 13,14-d:hy¢ho-l§-dehydro-l7-phmyl—ls,19
20-tripor-PGE,« isopropyl ester is dissolved m the vehicle
of N-ethyl pyrrolidone and propyleoe glycol. The compo-

sition can bt used for application-to dogs or cats haviag hair
loss dug to mange or alopecia of Other czuses.

Example 9
. Acrosol
An serosol contaibing approximately 0.1% by weight
1.3,14-dibydro-15-dchydro-17-phenyl-18,19,20-trinor-

PGF,a isopiopyl esier is prepared by dissolving the 13,14~
dihydro-15-dehydro-17-pheay}-18,19,20-trinor-PGF,0. in

absalute alcobol. The resulting solution filtered to remove

pasticles and Lint. This solution is chilled 1o sbout minus 30°
C. To the solution is 2dded 2 dnl.lcﬂ wixture of dicklorodi-
and dichl h Thirtcen ml
plastic-coated amber bottles are cold fillsd with 115 g
cach of the resulling solution and capped.

The. composilion can e sprayed op the sca)p daily 10
stimulate the growth of hair.

Enmple 10
A x of the mmpwnd 13,14-dxhydto-]5dchydr6-

_17-phcnil-18,19,20-lnnor-l’GI‘,a isopropyl ester is pre-
yﬁndbymnngm&yﬁonnwﬂhlmmpowduua

Zoth.

weight/weight ratio of 1:20. The powdered mixture is dusted .

on-the fur of minks or other commexcially valuatle Far
bearing anum]s and show animals for lnarcased rate of Bair

growth,

Example 11
Rehled Componnck
Follvwmg the proccdure of tbe preceding E )]

itions ace similatly prepared subsmutmg an aquumo-
Jar amoant of a compound of Table 1 for the 13,14-dihydro-
15-dehydro-17-pbenyl-18,19,20-uinor-PGF,a isopropyl
ester disclosed i the pieceding Examples. Similar result
Care obmnad.

Wluhlhepukn'ed embodxmmloflhemvcnunnhasbclen
illastrated and descsibed, it will be appreciated that various
changes can be made therein without departing from the
spixil. ind scope of the invention.

* The embodimeats of the invention in which an exclusive
propesty ox privilege is claimed are defined as follows;

1. Amethod for stimulating bair growth in » mammalian
species comprising the application to mammalian skin of an

effective amount of a prostaglandin PGF compound wherein

the alpha chain of the

d has the formul

$ mwb)chR,:sHoranalkylgxmrphawngﬁomlmw
carbon aloms; 2nd

lbeom'cgpdlamo“bcu potind has the-formula:

» c—B—o—D—R, N
wherbin Cisa enbon atom ot lower- alkyl chain, option-
ally substinited with ono or morc.—OH groups;
B is'a single bood, a double bond ar.a tripic boad; .
D is a cinix baviog from 1 to-10 carbon atoms, optiogally
substiluted with one or more —OH groups; and
R, is H; a pheayl group having nooe, oot or more
substments selected from the group cousisting of
C]i—C, alkyl gonpg C,—C, lnloalkyl gqu, q—C‘
alkoxy groups, €,~C, pS,
etbyl gwoups, C,-C, aliylnuc acyhmmo gm'ups mu'o
groups, halogen atoms, acd pbenyl groups; an aroimatic
heterocyclic group baviog 5-6 ring atonss; of 2 eycloal-
kane ot a ¢ycloalkeae with 3-7 cabon atoms in the
tng, optionally substiuied with lower :lkyl groups
wilh 1-5. carboo atoms;
or 2 pblmacologlcally scceptable acid nddmon. salt
thereof.
2. The mttbod of daim 1 wherein the concentration of the
compound applied is from about 0.0000001% to about 50%
by weight of the composition.

cin thé. campound is a

3. The hod of chim 1 wh
PGF,a desivative.
4. The method of daim 3 wherein the compound is
3 13 l4-dihydro-1$—dehydro 17-pheny1-18,19,20-trinor-
PGF,a isopropyl estcr or a ph tically acceptable salt
tbereof.

5. A wethod for the conversion of vellus hair oc intefme-
diate hair to growth as torminal bair comprising the appli-
-amnmmammhuﬂshnumbcahot'v:ﬂmburotan

. effective ofap gl PGF cornp
lhealpbnchumoflbe pound bas ke formuld

in which R, is H of a0 aky! group baving 1 to 10 carbon

atoms, especially 1 fo 6 atoms, for instance methyl, cthyl, . .

propyl, isopropyl, butyl, isobutyl, neopentyl aor benzyl or a
depivative giving the final substance cquivalent propertics es

a hair growth stimulating agent; and
the omega chain of the compoiind has the Tormila:

‘C-B—C~D—%, °

wbmma:atbonalomorlaweulkylchun,ophon—
ally substituted with-onc. or more ~~OH groups;

B-is a single bosd, a double bond or a tiple bood; .

1D is a chain having from 1 to 10 carbon atoms, optionally

60
substituted with one or more —OH groups; and
R, is B;-a phenyl group having nooe, ooc or more
substitucots selected from the growp consisting of
C,-C;.alkyl groups, C,-C; haloakkyl groups, C,—C,
& alkaxy. grovps, C~C, baloalkoxy groups, triluovom-

ettiyl groups, C,~C, sliphaiic acylamino groups, nitro
groups, halogea'stoms, and phenyl groups; an aromatic
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heterocyclic group having 5-6 ring atoms; of 2 r.ycloal
kage or 2 cycloakmwan—7carbnnalomsmlhe
ting, optionally svbstituted with lower alky! groups
wilh 1-5 caibon alomss;
or a pharmacologically acceptable acid addition salt
“thereok. :

6. The method of claitm S wherein the cogcentration of the
compound applied is {rom about 0.0000001% 1o about 50%
by weight of the camposition. -

7.mmhodofdm5wbaauthecompound|s:
PGFa derivalive, :

8. The metbod of claim 7 wherein the compound l;yhpd
is 13,14-dihydro-15-dehydro-17-phenyl-18, 19,20-trinor-
PGqu isopropyl ester in the form of the free base or acid

- addition salts thereof -

9. A method for stimulating bair follicles (o increase Imr .

" @owth and voc or mose propésties sslected from the group

copsisting of luster, sbeen, brillience, gloss, glow, shine or .

_ patina-of hair asspcisted with the follicles, comprisig the

application to mammalian skip at the Jocale.of the follicles
of -an effective amount of a prostaglindin PGF <compound
‘wherein. the alplm chaip of the cumpound bas the formula:

~~* \=/\/\coom

in which R, is H or an a!ky] group haviog 1 to 10 carbon -

atoms, zspec:n]ly 1 to’ 6 aloms, for instance methyl, ethyl,

propyl, isdpropyl, butyl, isobutyl, acopentyl or bcnzy!?.fwa‘ :

28 .
d%:‘%;&y‘ag)vmg the ﬁnalsimanccquxvalcul pmpenm as
tr growth stimulating agent; and

the omega chain of the compound has the formula:
C—B-C-D-R, '

wherein Cis a catbon atom or Jower alkyl chain, opfios-
ally substituted with one or more —OH groups;

B s 2 single bond, a_n'iomblc bond or a triple bond;

D is a cbain having from 1 to 10 carbon atams, optionally
substituted with one or mare —OH groups; and

R, i H; 2 pheny), group baving none,- one or more
‘substituents selected from the gromp consisfing of
C,—C; alloyt groups, C;—C haloalkyl graups, C,—C,
alkoxy groups, C;~C, haloalkoxy growps, trifluorow-
cthy! groups, C,~C, aliphatic scylamiuo groups, nitro
groups, balogen atoms, and phenyl groups; an sromatic
beterocydlic group having 5-6 ring atoms; or 3 cycloal-

: hneoracycloalhenewth3—7wbou atoms in dbe
fing, optionally substitated with lower alky) gmups
with 1-5 carbon atoms; -

or a pburmmolomcally accepiable acid addition salt
r.bemot
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PATENT LJCENSE AGREEMENT
This AGREEMENT (as herein defined), made and effective as offhis 201l day of Juns 2006
(hereinafiex referred to as the “Effective Dats™), by and berween Murray A_ Johnstane, an individusl,
(excinafler referved to as “JOENSTONR") having 2 resideace at 1221 Madison #1124, Seattle, WA,
- 98104 and Allergan, Inc., a Delaware Corporation having & place ofbusiness. at 2525 Dupont Drive,
Irvine, California 92612 anid Allergan Sales LLC, a Delaware Liability Company having a place of
business at 2525 Dupont Drive, Evine, California 92612 (hercinafter collectively veferred to-as -
“ALLRRGAN™) o . o
WHEREA'S, JOBNSTONE has “Patent Rights” (a5 hereluafier defined) reiating to the use of
a progtaglandin compounds or-certajn derivatives of said prostaglandin comppunds for stimulating
.hairgrqwuz,e.g. mbmtﬁlgeyehslms.inamamml:nndl ]
" . 'WHEREAS, ALLERGAN desires to develop one or more pbarmmr.nncd compositions - .
contaiiting a prostaglandin compound or & derivative of 2. prostaplandin coniponnd fer stimnfating
hair growth, &.g. enheucing eyclashes, in ‘a marmal: and . ;
' WHERRAS, ALLERGAN i engaged in the business of, and hes the Sicilities for,
developing, registeting, manufacturing and marketing pharmseeutical produets in the “Temitary™ {as
herainafter defined); end ' ’

© ' WHEREAS, ALLERGAN desiros to obtain ffom JOHNSTONE and JOHNSTONE is willing
to grint to ALLERGAN an exclusive litenso in the Tertitory relating to the Patent Rights in respect -
of the Produets (as herein defined). - ,

- NOW,,,'IHB.RI:IFORB, ju considaration of the foregoing and the mutual ooyénants and
considerations st forth berein, the parties hexeto mutually agree as follows: .

» TICLET - DEFINITIONS:
“The following tercs shall hav the fhesaings set forth i this Ariicle I

11 “Affiliate” shall meap all coxporations or business entities w_h_i_o_li. direotly.or
indirectly, are controlled by, conwel, or are under cotpmon conto] with ALLERQGAN. For this
purpose, the meaning of the word “contrel™ shall-mean the ownership. of Sty percent (50%) or mor
ofthe voting shares or jutetest of such torpotation or business entity or gy corporation ox business

. entity it whichk ALLBRGAN can deaonstrate, eves though the extent of ownership of such shares or
. intertst in such corporation or business eatity i3 less. than fifty percent (50%), that the operstion and

mznagument of such corporation or business-entity is casried out in conformity with ALLERGAN
standing policy; such corporation or business enfity to be deerned an Affiliats oiily o long a5 such
owncrship of voting shares or interest-or adherence to such stmding policy continues. )

12 “Major Market Counl:y" shall inean one of the following eoun_rrié; Prance,
Gezmanty, Italy, Japan, Spain, United Kingdém or the United Stres of Amerea.

ALLERGAN-JOHNSTONE B

wa
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13  “Net Sales” means, with regard to any Product, the amount of gross sales by
ALLERGAN, orits Affiliate or sublicensee, to. a third party which is not an Affiliats or
sublicensee of ALLERGAN for sales of sach Produet, !&s the following items:

(a) credits or allowances actuslly granted for damaged products, retums or rejections
of product, prico adjustmmu aud 'billing €ITOrS;
()  governmentsl and other rebates (or equivalents thereof) granied to mansged health

caie organizations, pharmacy benefit managers (or equivalents thereof), federl, state/provineial,
local and other governments, their agencies and pwohnsas and refmbursers or to trade:

- cuslomers;
) (u) normal ad customury trade, cash and quznhty discounts, allowances and eredits
actaally allowed or paid;

: (@ commissions allowed or paid to third party. distibutors, brokm or agents other - -
than sales personnel, sales reptcspntahves and sales agents ployed by ALLERGAN; C

()  tmnsportadon costs, mcludmg imsarance, for outbound ﬁexght related to delivery .
of the product to ths extent: inc'hsdedm the gross amount involced;

o salanaxm, VAT tixes andothummdxmcnyhnkr.d to the sales of Pmduct to
thementmcludedmmcgrmsamomtmvmoed and

(g) any other i mes $hat reduce gross sales amounts a$ required by United States
Generally Accepted Accounting Frinciples apphcd on a conststent basis, ‘

. 14 “Pateni Rights” sliall wean the patents-and patent applications included. mExhibttA
attached hereto and maade a part hereof, topether with any and all patents that may issue crmay have
issued therefiimn, inoluding any and all divisions, eontinbations, continuations-in-part, extensions,
additions-or l'eissnes of or to any of the eforesaid patents andl patent applications.

. . 1.5 “Praduct” shall raesn & pharmacentical corpposition containing a prosmglandin
. oompomd or a (erivative thereof for evhancing bajr grawth.

1.6 “Texitory” shill mean thé world.

17 "!'hthuty”shannmmypartyotherthanJOHNmNB,AﬂmﬁAdem
. Affiliates.

1.2 *Valid Claim™ shall mean a claim of an uncxpiw_d patent inchnded wathm the Pa;ent

Rights, which has not been held unenfxceable, umpatentable or invalid by a decision of 2 iowtor |
other govemmental agency of competeat jurisdicrion and which kas vot been admiwed to be invalid

or vnenidrceable thnough reexammhon. vejssue or disclaimer or otherwige.

ALLERGANJOHNSTONE 2 ) . CONBIDENTIAL
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ARTICLE Il - WARRANTIES:

JOHNSTONE wairants that he is exclusive owner of all right, title and interest.in and o the
Paiznt Rights. JOHNSTONE MAKBS NO REPRESENTATION OR WARRANTY OF
MERCHANTABILITY OR FITNESS FOR A PARTICULAR FURFOSE, NOR IS THERE ANY

OTHER EXPRESSED OR IMPLIBD REPRESENTATION OR WARRANTIES WITH RESPECT
TO' THB PATENT RIGHTS OR THE PRODUCT: Without Yimitation-of ihe geaeqality ofthe
ppeeadmgsmmm. JORNSTONE makes 10 representation or warranty as t the uge of the Product
for ALLERGAN's puxposes, the kelihood of sucoess of ALLERGAN's development or ’
commeicialization of the Product, or the vahd!ty or eaforeeabiiity of Patent Rights.

ARTICLE 1 - YICENSE GRANT:
JOHNS’I‘ONE hercby grants 1o ALLERGAN andits Affiliates an exclusive license (with the

¥ight t6 grant sublicenses) 1o make, have made, amon, use, offer for sale and sell the Prodiot in the
Tcmwxy,undenthawnt Rigbts. : .

ALVBRGAN shall directly pay to JOHNSTONE royalties as follows: =~ _ .

4.1 ‘One porcent (1%) of the Net Sales of Product sold by ALLERGAN, or e Aﬂihatcs
or eu'bhcunsaes

42 Nomndxstahdmg the abovc. ALLERGM\[ is Tiot Gbligated-to pay royalties in zxceus
af $2000,000 in any calendar year.

43  Beginuing with the first comemercial sele of the Product, i each calendar year,
ALL‘ERGAN shall achieve armual minfmim Net Sales sufficient to provide JOHNSTONE with a -
. minimum royalty (*Mintmum Royalty") of $50,000, or pay to JOHNSTONE the difference between
tho actial royaltics duc on Net Sales and $50,000. The obligation to pay sdid Minimum Royalty for
_any: peuod fhar is less than a calendar yearshall be procafed.

- PAVMENT QF ROY:

5. 1 Ruyalnes acoruing betennder stm)lbc:cpamdwdsban bedut and payab)oonthe
sixfietti (60th) day following the close of each fiscal quertér, payabie in 11.S. doltars, For purposes
hereof, 3 “fiscal quarter” ghall be- enchonhqqumeﬂypmodsuﬁlmdbyALLBRAGNm reporting
its ﬁnincnlmulu, which cumrently are fhie gjnarierly periods exiding on the Jast Friday of esch of
$arch, Juns and September and the last day 6f Deccmber. Together-with each toyalty paymicnt, .
ALLERGAN shall provide to JOBNSTONE a written report detailing the basis for computations of
Yoyaltics duc-on 8 country-by-country basis for tbe teported peiod,

52  Uponpayment of all applicable royahtics, foes and milestones which may be due
imder ARTICLES 1V and Vl[. ALLBRGAN s licenses heseunder shall bepa:d—np, petpetual and

irrevocable. |

L4

. ALLERGAN-JOHNSTONE 3-
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ARTICLE VI - ROVALTY REPORTS:

61  ALLERGAN shall nsintain and keep for a period of st least thres years complete
and sccurte records in safficicnt demail w cnable any royalties which shall havo ae(:z;m kereunder
to be determined. . o : ' .

62 Upan the request of JOANSTONE, but not exceeding once i any ong (1) year

period, ALLERGAN shall permit an indepeadent certified acopuntant, selected by JOENSTONE

| 8nd acceptabls ta ALLERGAN which acceptance shall not be unreasonably withheld, 10 have access
10 such seconds of ALLERGAN as may be aecessisy to verify the accuracy of the royalty reposts and
paymants subwitted to JOBNSTONE hercunder. Seid independent certificd accountant shal verify
to JOHNSTONE only he amotint of royalty due hereunder atd disclose no other information
fevealed in its audit. Any such andlt of records shall be st JOHNSTONE's expense. Yo the event
such examinetion discloses a vardance of move than five percent (5%) berween s amotint of
ioyalﬁudncynd&ehmbmd@m@dhlomégﬁnimm:Mmyﬂwﬁpmd
of such audit, Any deficienoy shall be paid promptly to JOENSTONE, plus interest at the
cemmercial prims lending rate of the Bank of America (or equivalent banking instirution) wati) the

date pafd
7.1 Inconsidoration of thé license granted 1o ALLERGAN by JOENSTONE, hereunder. :
ALLERGAN ghall pay the following amounts in U1.8, Dollazs t0 JOHNSTONE 29 2 hon rofmdable”
fae and upon the achievement (prior t6 the expiration or términation of thi§ Agreement) of the notéd
milestone: . ) .

(1) Fee
. $250,000 promptly upon the execution of this AGREEMENT

(2) Milestone Pavment
First seosipt of writtea approval of the ' © $250,000
right to market Prodyet Ejlr:ﬂm EDA, or . .
other dxug regulstory agency, : '
Tespectively; with clajtis to eubancing -
bafr growith, sueh as the growth of
cyslashes, in ¥ Miijor Midrker Courityy,
This milestonie pdyment will be ade
. oiiceaiid oaly ance.
72 Al paymients to be made by ALLERGAN tg JOENSTONE pursusnt to ARTH
- IV and VI¥ shall be made in United Smates dollars, Ammmllptompﬂymﬁﬁrjo!msqltgfm
In writing of the octurrence of the milestons sot forth above. Within fiftcen (15) business days after
tlic dato of such notoe, ALLERGAN shall pay to JOHNSTONE by cextified or bank check, wire
transfer or other means acceptable 10 JOHNSTONE, the milestone payment set forth above,

ALLERGAN-JOHNSTONE - - oL .oom:mmfm

2,
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ARTICLE VIII - DEVELOPMENT AND REGISTRATION:

- ALLERGAN shall be regponsible for the development of Product(s) at its sole cosk:

A[.i.ERGANﬂuD exclusively own all rights to, and bear the cost and expense of, any submisgions

required to obtain premarketing governimént approvals or any other approvals necegsary to
commerciatize the Product in each oountyy of the Tenitory. ALLERGAN shal) nas commexoially ‘
reasanable efforts 1o develop, register, manifacture, market, and sell the Produci(s). Upon request of
JOHNSTONE, ALLERGAN will provide JOHNSTONE with a detailed written-report, no tess '
frequently than once every 6 moniths, setting forth ALLERGAN's activitics and progress toward
product development and obtaining government approval for marketiog Products. Tu the event that
ALLERGAN has not made substantial progress towaxd ohtaining governmental approval in & Major
Market Country within five (5) years of the Bffctive Dats, the AGREEMENT maybe termigated -
under Section 9.1 hereof Notwithstanding the above, ALLERGAN shall not be obligated to obtain
the approval of more than one Product nor shall ALLERGAN bz required to obtein the approval o
market any Pmdnct in & coutntry other than the Major Market Conntnes.

. v LEIX - 3
9.1  TUpon tbe failure of either party hezeso to comply with alwofthen tespwnvc

obligations and conditions contained herein, (includiog ALLERGAN'g failue (o pay misimum
royaties under Section 4.3, above,) the other party shell be entifled, without prejudice to any Gther

- vights conferred on it h:rmn, 1o términate this AGREEMENT upon not Jess than three (3) inonths
notice of such-dufault, provided that the paxty. in default has fatled to cure such default within such

m (3) mopths period

92  ALLERGAN shall have the right to teiminate this Agreement in its entirety or with
regards to any lcense(s) gramod ‘herein as fo, any Product in any country(ies) of the Territory ar.any
time upnn three (3) months pnov: written notice to JOHNSTONE.

93  Inthe ovent ofany eatly termination of the oense granted herein as to the Pmduct, ’

" ALLERGAN shall promptly make an accotmting to JOHNSTONE of the fnventory of al) Product

wmchitand its agewrs and distributers have on hand, if sny, as of the date of such teomination and
said parties shall thezeafiey have the rdght for a periad of 6ix (6) months after said termination to sell
such inventory of Product provided that the Not Sales thereof shall be subjentm the royahy -

- provisions of ARTICLE JY and so paynble w0 JOHNS’IONE.

o4 - ‘Termination of'this AGREBMENT, etﬂ:crm whole ormpart, ﬁaranytmon. shall
e without prejudice to; . .

(1) JOHNSTONE's ught 10 receive all royalties, foos and/or milestores aecmed
) !tandlmpaidonﬂ)e effectivé date of such termination or thereafter in accordance with

ARTICLES IV, V11, aud subparagraph 9.3 ofﬂusAR:l‘.[GLBDc,
(¢3] e rights and obligations of the parti¢s provided in ARTICLES VI and X

‘ . of this AGREEMENT; and

(3 ~ any other rights or remedies then or thcreafter available to cither party under
this AGREEME'JT or otherwise,

ALLERGAN-JOHNSTONE ' . -5-

4o
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] 95  Tbe rights granted efthes party 1o temminato this AGRERMENT, efther inwhole orin
part, prior to the expirstion of its term, shell not be sffeotsd in any way by that party’s waiver of or
Tailure to tekee 2ction with respect 10 any previons default heveunder.

Promptly following exccution of this Agceensent, JOENSTONE shall provide to
ALLERGAN copies of all patents; patent spplications and related filés inclided in the Patent Rights,
and, throughout the texm of this AGREEMENT, shall continueto fumnish ALLERGAN with copics
of such, files. Upon request of ALLERGAN, JOHNSTONR shall provide reasonable pssistinee and
coopenition in all patcat-related matters rolsvant to this AGREEMENT. - '
_ ARTICIE XJ - INFRINGEMENT:

. 111" JOHNSTONE and ATYERGAN shall each give to the-other prompt written notics of
any claim or action mare against sither of them alleping that the manufacture, use or sule of the -
Produot in any coentry(ies) of fho Témitory infiinge the rights of 3 Third Party. JOUNSTONBand -
ALLERGAN agree 1 €00porate and collaborate wish each other in underieking a fall investigarion
of the situation and in taking such action as they shall agree is appropiiate in the oiroumstances.

: 112 Should YOHNSTONE or ALLERGAN become aware of any infringement or alleged -
. infiingeiment of or by any Thivd Party of the Patent Rights, the party made aware shalliimmediately

nptify-the other party in wilting of the name and address of the alleged infringer, the alleized acts and
dates of infringement, and dny ayailable evidence of infringement. JORNETONE and ALLERGAN

* agroo (o work joinily (on a reasonalle effors basis and at ALLERGAN's £xpense) o prevent wjty
infringement and dofénd tie Patent Rights, and to proseonte alleged infingers. ALLERGAN hall

" have the first right 1 praseente the alicged infinger, and JOENSONE shall have the secondary
right, and in such event the prosecuting Party (whttaés JOHNSTONE or ALLERGAN) shall bear afl
coats, feos and expenses.of legal proceedings and actions regarding infivnpement and shalk be entitled
to-all awagds, daniages rccovered in settlement or otber proceeds paid. Both paties shall fully |
cooperate with ono andther in al) such matters. )

"ARTICLE XT1 - MAINTENANCE OF PATENT RIGHTS:

. _Sovbsequentto the Bifective Date, ALIBRGAN shall bo solely responsible for and bear the
cost of the prosecntion and maintenante of the Patent Righte. ALLERGAN shicH give JOHNSTONB
three (3) months advance waiiten notice 6£ any decision not to maintain any patsat or patént
appligation included in the Patent Rights and JOENSTONE may assunie the zesponsibitity at his
QWR cost t continue to maintain any such patent or patent application.

This Agreement, in whole or s pacr, shall not be aesignable by ¢ither party hereto any
Thixd Party without the: prior written cozisent of the other party hereto that ALLERGAN may assign
this AGREEMENT to the sucoessor or assignee of that portion of i3 businessto which this
AGREEMENT refates, 1t iz expressly undexstood and agreed by the parties heroto that the assignor
of any rights berenadershall remain bound by its dutics and Kable for its obligations hereunder, Any
assignment or attespt at same, except ag provided for herein, shall bs void and of no effect

<
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141 ALLBRGAN agrees to defend, indenmify and hold harmless JOHNSTONE, agaiust
claims for loss, Uability, dewage and costs for personal injury or recall amibarable w the negligence
or willful miscondnet of ALLERGAN, its Affiljates, 2gents or employees, in connection with the
development, mannfaciure, marketing, usc or safe of the Product.

142 Asto any claim or Jawsuit with respect 1o which SORNSTONE seeks
{ndemnificaton hereurider, JOFNSTONE shall provide prompt potice, thereof 10 ALLERGAN and
. assist in the defense of such claim or Jawsuit at ALLERGAN's expanse. ALLERGAN shall have the
right to comtrol the definac of said lawsuif, including the sclection ofatbumcys, amd sny sctllement

thercof.

- This AGREEMENT, unless sooner terimiuated as eléewhere provided in this AGREEMENT, .
shall continue in full force and effect for the umcmnmmcmgmﬂ\dasﬁﬂ‘acdvemumd .
continuing (&) with rtgard to the patentJicenses granted herein, ntit expiration of the Jast to expirc
patent (including any modification, extension orveissue thexeof) within the applictible Patent Rights,

Any ansouncement, news release, orany giher disclosure regarding the existence of this
AGREEMENT, or the terms thereof, may be made by either pmry herato only with the prior written
consent of the otherparty. _ o
. ARTICLE XTI~ NOTICES:

_Any notice or yepart required or perniftted to be given or made under this AGREEMENT Uy
&ithét party to the other shall be in writing, sear by Yand or by registered or express mail or conrier,
postage prepaid, addressed o such other party “Attention; Qeneral Cowisel” i the case of
AELERGAN 2ud fo JOHNSTONE, at his address indicated at the begmmng of this AGREEMENT, .
or 10 such other address a5 the addressee shall have lagt firnishied i writing to the addtmr and
shall be eﬁscnva upon recéipt by the addressee.

© This Agteement shall be goveined by th:hws af the State uf()ﬂlfnmla, excluding its choice
of laws mles. fncase of dispu'{e, venue shall be § in Oramge County, California.

Whenevey possible, each provision of this AGREEMENT shall bs mbrpxetedmsuchnmmﬂ'
as 1o bo-fieotivs and valid-under pplicsble Iaw, but if atty provislon of this AGREEMENT should
be prohibited or invalid nader applicable: law, such grovigion shall be inefitetive o the extent of
such invalidity without invalidating the remainder of such provision or the raua.lmngmwszons of

' mumnmmr

ALLERGAN-JOENSTONE: S A R CONFIDENTIAL

Ay,
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ARTICLE XX1 - PARAGRAPH HEADINGS:

The subject lwndmgs of the Articles of this AGREEMENT are mcluded for the putposes of
convenicuce only, and shall not afféct the construction ot intespretation of any of its provisions.

This AGREEMENT contains the entire understanding of the perties with respect to the’
matters contained herein and supersedes any previous agreements snd may be altered or amended
only by a written insmriwhent duly exccuted by both pamcs hmvo.

. WITNESS WHEREOF, fhs parties hera executed this Ag:eement this 29th day of Jnne 2006.

~

JORNSTONE il " ALLERGAN, INC.

vllssy Pl o boustpas V,é% =5 -

%‘WW . JE?‘.:‘:E\; [ a%
“Title: S _ '. :

‘Fitle:
Dmé’".l@w@@ o DE?L;;:O/ K ’%
4 : . 2'?«' o .

- By: MM@(:

“Name: David Lawrence .

‘I‘itle. -Seuior Vice P:es:dmt.-ﬁmm ,;n&s—
QR PupArE

Development
o SNE
= Z.Qlo_(_, . ?‘is
Aumem-roigns'rons ' g ' - CONFIDENTIAL
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Exhibit A
JORNSTONE Patent Portfolio
. Filing — Grant
Comntry Application No. Date | FatentNo. | Date Status
Austrelia | 62700/98 - 1 02/03/98 | 750039 10/24/02 | Yssued
Canada 2,279,967 02/03/98 Tssns feo due’
. - 10/12/06
France BP98I04968 S 02/03/98 | EP1021179 | 05/12/04 | Issued
Gemany EPIBIO496R9 0'219_3198 EP1021179 § 05/12/04 Issped
C aly EP98904958.9 03703/98 | EP1021179 | 05/12/04 | Yssned .
: | Japm 1998-533248 02/03/98¢ - Pendin;'
Uhnited RPO2904968.9 02/03/98 | EP1021179 | 05/12/04 | Yssued
Unfted States | 09/366:656 __ - 08/03/99 | 6,262,105 | 07/17/01 | Issued -
Intenationa) | PCT/USOB/02289 | 02/03/98 | - Entered National
) Phése )
ALLERGAN-JOHNSTONE 9 CONFIDENTIAL
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METHOD-OF ENHANCING HATR GROWTH in the same age gronp will have an average of 460 follicles
: . per square centimeser. This amonnts tq a one-third reduction
RELATED APPLICATIONS in hair follicles which, when added to the increased propor-

This application is based on, and clajms the benefit of,
U.S. Provisions] Application No. 60/354,425, filed Feb. 4,
2002 and which is incorporated herein by reference.

FIBLD OF THE INVENTION

This jovention relates to a method for stimulating the
growth of mammalian hair comprising’ the application lo
mammalian skin of a cyclopeptane beptanoic acid, 2-cy-
cloolkyl or erylalicyl desivetive or a pharmaoologﬁlly
suceptable acid sddition salt tbereof; alone, ormasocmnn
with a topical pharmacentical carder. )

BACKGROUND OF. THE INVBNTIOﬁ

" Dermatologists recognize maoy different types of hair
loss, the most common by for boing “alopecin™ wherein
human males begin losing scalp hair at the temples snd on
the crown of the head as they get oldex 'While this type of

20

25

tion of veRus.hair follicles and the increased number of hair
5 follicles in the telogen phsse, is both significant and notice-
able. Approximately 50% of the babs must be shed to
produce visible thinning of scalp hair. It is thus a combina-
tion of these factorg: transition of haire from termina] to
vellus, i d muinber of icdogen bairs—some af which
bave been shed, and Joss of hair follicles that produces
“baldness™. ’ .

‘While a good deal is knowm about the results of male
pattern baldness, very little is imown about its cause. The
msmﬂybdx:vedmbegmcandhnmomlin
origin altbough, the & prior art piz to I it
lhwghbormeld'munwlnvebeenmgnhrlyunm
cessful.

QOae known treatment. for mak pattern alopecu js hair

‘transplantation. Phigs of skin contining' bair are trans-

planted from areas of the scalp where hair is growing to bald
arcas with’reasumble success; however, the procedure is a
costly ope in addition to beipg time-consuming and quite
painful. Furtherniore, the solution lsmn(hquuteﬁvmt.he

_hm!osuslugelyconﬁudlomals,hﬁmus
name “male pattem baklaess,” it is not unknown in women.
No koown cure has yet been found despite coptinuing
attempts to discover one.

Agooddnllshnwnnbomvlanmutypesofhmnhmr
Iu‘lxtsvalhpm:onmo\np-mdmebody

o

dpoint that it b 3 practical, if not an e

.impossibility to replace but a dny fraction of the !:mr pmem

in a nonmal healthy head of hois.
Other non-drug related approsches to the problém include .
such things as ultra-violet radiation, massage, psychiatric
r and ise thérapy. None of these, bowevez, has
been g iy das bc:ng effective. Evea such things .

For purposes of the present fuvention, it i§ Y
“consider varions types of hair, including, termina) hausand
velhss hairs and modified terminsi hairs, such as seen in eye
Iashes and eye brows. Terminal hairs are coarse, pigmented,
long hairs in which the bulb of the balr follicle is seated deep
in the derinis. Vellus hairs, on the other hand, are fine, thin,

‘non-pigmented shart hairs in which the hair bulb is Jocated -
P!

superficlally in the deymis. As elopecia progresses, & tran-

83 revascularization surgery and ncupunctue lnve shown
little, if any, promisc.

By far, the most ¢ pproach to the probl of
discovering a remedy for bair Joss and male patem alopecia
bas been one of drug therapy. Many types of drugs ranging
from vitamins 1 hormpnes bave been tried and oaly recently
hanh:rebeenmyimﬁcaﬂon h er of even mod:

smunlakesplncemlhcmofm bald
are ch ngﬁ'omlhcl:rmxl

Amﬂnﬁmrthalmnﬁbunsmtbeendmklsa
d:anymthecydebfhnrgmwﬂr.Allhu both buman and
passes thwongh - life cycle that jnclodes three
p!nss namdylhemgénphse,!hemwphmmdlha
tclogen phasc. The anagen phass is the perad of active hair
mwlhnnd,mh'asscﬂphaulacommd.thsmmlly
lasts from 3-5 years. The catagen phase is a shoxt transifional
phase between the anagen and telogen phases whick, i the
case of scalp hair, Jasts caly 1-2 weeks. The final phase is the
telogen phase which, for all practical purposes, can be
dencminated a “resting phase” where all growth ceases and
. thchuwnhnﬂyssbzdmarnaytohfonkhm
mnulgbvaanewmn Scalp bair ig the telogen phase
js also relatively- short-lived, some 3-4 months elapsing
before the hair is shed and a new one begins to grow.
Under nomnal hair growth, ‘conditions on the scslp,
_ 38% of the hairs are in the anagen phase, only
l%muhgenmdthpmbdermrdogw.vmhmeouﬂ
of nalo pattern baldoess, a f
,nf!bhusmmtheldnmplmemlﬁmmﬁnﬂy

" . fower in the aciive growth anagen phase.

. Alopecia is associated with the severe dimination of hair
follicles. A bald hunan snbject will average oaly about 306.
folliclespu'eqnmacennmeu,wbuas.a oon-bald buman

Fori , it was fek for s long time that since an
androgenic haomone was aecessary for the dcvebpm_m! of
male pattern baldoess, that either systemic or topical appli-
catiog. of an antiandrogenic hormoné would provide the
necessary iahibiting action to keep the baldness from occur-

* ring, The theory was promising but the results were uni-
formly diseppointing,

S0

The androgenic hormone testosterone was known, for
axanmple, to stimulate bair growth when applied topically to
the deltoid arca as well as when injected into the beard and
pubic regions. Bven oral administration was found to yesult
in an increased hair growth in the beard and pubic areas as
well as upon the trunk and extremities, While topical appli-
cation to the am causes: mcrasedhmgmwm,nsmd’-
fective on the scalp and some thinning may even sesult.
Heavydossoflmostumhavnmhemkwwnnuuse
male pattern alopecia.

-Certain therapentic agents have ‘been known fo induce
hair growth in axtensive areas of the trunk, Himbs and even
occasionally on the face. Such hair is of intenmediate status
in 1hat it is coarser than velus bint ot 8s coarse 33 terminal

* hair. The hair s generally quite sbart with o length of 3 oo

being aboitt maximum. Once the paticat ceases taking the
drug, the hair revefts to whatever is normal for the particular
n!cnﬁummnmhsmayelrhsdapsad.hmpleof'

: suchadmgsd:phmyﬂ:ydammwhkhkan anticonvulsant
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