US 8,394,406 B2

Page 2
U.S. PATENT DOCUMENTS WO WO 00/23055 Al 4/2000
5283065 A 2/1994 Doyon et al. WO geooLsTaas Al 11200
5,286,497 A 2/1994 Hendrickson et al. WO WO 02/083106 Al 10/2002
5,300,304 A 4/1994 Sheth et al.
5,308,839 A 5/1994 Golub et al. OTHER PUBLICATIONS
5,321,017 A 6/1994 Golub et al.
RE34,656 E 7/1994  Golub et al. Bikowski, Joseph B., MD, “Subantimicrobial Dose Doxycycline for
5,348,748 A 9/1994 Sheth etal. Acne and Rosacea.” SkinMed, 2003, 4:234-245.
5,413,777 A 5/1995 Sheth et al. g o1 e . .
5,449,688 A 0/1995 Wahl et al. Bio firm has a new acne drug,” Philadelphia Business Journal, Jan.
5,459,135 A 10/1995 Golub et al. 25,2002, 2 pages.
5,505,949 A 4/1996 Benitez “CollaGenex Pharmaceuticals Reports Statistically and Clinically
5,517,049 A 5; 1996 Huang N : Significant Results from Dermostat Acne Study,” Business Wire, Oct.
5,523,297 A 6/1996 Pruzanski et al. 1, 2001, 3 pages.
5,532,227 A 7/1996  Golub et al. Cunha et eﬁ. g“Doxycycline ” Therapeutic Drug Monitoring, 1982
5,674,539 A 10/1997 Tomas 2:115-135 ’ ’ ’ ’
5,753,711 A 5/1998 Schwabe et al. SO w .
5,770,588 A 6/1998 McNamara et al. Del Rosso et al., “Systemic Therapy for Rosacea: Focus on Oral
5,773,430 A 6/1998 Simon et al. Antibiotic Therapy and Safety,” Cutis, 2000, 66:7-13.
5,789,395 A 8/1998 Amin et al. Grahnen et al., “Doxycycline carrageenate—an improved formula-
5,792,446 A 8/1998 Ashley tion providing more reliable absorption and plasma concentrations at
5,827,503 A 10/1998  Schwabe high gastric pH than doxycycline monohydrate,” Eur. J. Clin.
5,827,840 A 10/1998 Ramamurthy et al. Pharmacol.. 1994. 46:143-146
5,834,449 A 11/1998 Thompson et al. " . : . T .
5.837.696 A 11/1998 Golub et al. Greenwalt.i c.et al. “Treatment of Destr.uctlve Arthritic Disorders with
5,908,838 A 6/1999 Gans MMP Inhibitors,” Ann. NY Acad. Sci., 1994, 732:181-198.
5,919,775 A 7/1999 Amin et al. Heimlich et al, “Evaluation of a Sustained Release Form of
2,3%2,83? ﬁ 1;; iggg II\{Iyan et alt. | Phenylpropaneolamine Hydrochloride by Urinary Excretion Stud-
D77, teman et al. ies,” J. Pharm. Sci., 1961, 50(3):232-237.
3,998,390 A 12/1999  Ramamurthy et al. Hirst et al., “Gastrointestinal performance of the Microtrol®
6,015,803 A 1/2000 Wirostko . N
6.015.804 A 1/2000 Golub e al. extended release drug delivery technology,” Proc. Intl. Symp. Con-
6:043:231 A 3/2000 Pruzanski et al. trol. Rel. Bioact. Mater., 1999, 26:6382.
6,100,248 A 8/2000 Golub et al. Krowczynski, Leszek, Phar. D., Ph.D., “Extended-Release Dosage
6,114,316 A 9/2000 Ramamurthy et al. Forms,” 1987, 1-19.
6,133,310 A 10/2000 Parks Olafsson et al., “Doxycycline versus minocycline in the treatment of
g’ ;1‘%’38461 gl 1 41‘; %88(1) S/I(')(lilib ett ﬂ' acne vulgaris: a double-blind study,” Journal of Dermatological
217, idha et al. .
6228398 Bl 52001 Devane et al. gr‘?a.tmem’ 1989, 1:15-17. o .
6322.819 Bl  11/2001 Burnside et al. aivin et. al., ..C.llnlcal Pharma.cok.lnetlcs of Doxycycline and
6,344,215 Bl 2/2002 Bettman et al. Minocycline, Clinical thmacohnetlcs, 1988, 1.5:355-366.
6,372,255 Bl 4/2002 Saslawski et al. Saux et al., “Pharmacokinetic study of doxycycline polyphosphate
6,455,583 Bl 9/2002 Pflugfelder et al. (PPD), Hydrochloride (CHD) and base (DB),” European Journal of
6,485,746 Bl  11/2002 Campbell et al. Drug Metabolism and Pharmacokinetics, 1981, 6(1):3-10.
6,500,457 Bl 12/2002 Midha et al. Swintosky, Joseph V., “Development and Design of Oral Sustained
6,506,740 Bl 1/2003  Ashley et al. Release Dosage Forms,” The Indian Journal of Pharmacy, 1963,
6,610,274 Bl 8/2003 Gardner 25(11):360-367
6,638,922 B2 10/2003 Ashley et al. Thib ' S « q ) q .
6.663.888 B2  12/2003 Percel ef al. il ou_tot, Diane M.,_N_ID, ‘Acne and Rosacea: New and Emerging
oyt Therapies,” Derm. Clinics, 2000, 18:63-71.
6,664,287 B2  12/2003 Avery et al. pies, ’ ’
6,673,843 B2 1/2004 Arbiser USs. Appl No. 12/926,932, filed Dec. 17, 2010, Chang etal.
6,730,320 B2 5/2004 Rudnic et al. U.S. Appl. No. 12/926,933, filed Dec. 17, 2010, Chang et al.
6,913,768 B2 7/2005 Couch et al. “Humans Have Ten Times More Bacteria Than Human Cells: How
6,953,593 B2  10/2005 Kubhits et al. Do Microbial Communities Affect Human Health,” ScienceDaily
7,008,631 B2 3/2006 Ashley (Jun. 5, 2008), http://www.sciencedaily.com/releases/2008/06/
7,014,858 B2 3/2006 Ashley 080603085914 .htm, 3 pages.
7,211,267 B2 5/2007 Ashley Adams et al., “Topical Fusidic Acid Versus Peroral Doxycycline in
7,232,572 B2 6/2007  Ashley the Treatment of Patients with Acne Vulgaris of the Face,” Cur.

2002/0004499 Al
2002/0136766 Al
2003/0082120 Al
2003/0096008 Al

1/2002 Rudnic et al.
9/2002 Rudnic et al.
5/2003 Milstein

5/2003 Rudnic et al.

2003/0130240 Al*  7/2003 Ashley ..o 514/152
2003/0139380 Al 7/2003  Ashley

2004/0014731 Al* 1/2004 Golubetal. ... 514/152
2004/0063674 Al* 4/2004 Levyetal. ............ 514/152

2004/0115261 Al
2004/0142035 Al

6/2004 Ashley

7/2004 Chang et al.

2004/0147492 Al*  7/2004 Ashley ......ccoevevnn. 514/152
2006/0094697 Al 5/2006 Ashley

FOREIGN PATENT DOCUMENTS

JP 02-006437 A 1/1990
WO WO 83/00628 Al 3/1983
WO WO 96/16648 Al 6/1996
WO WO 98/05340 Al 2/1998
WO WO 99/58131 Al 11/1999
WO WO 00/18353 A2 4/2000

Therapeutic Res. (1991) 50(2):268-273.

Akamatsu et al., “Effect of Doxycycline on the Generation of Reac-
tive Oxygen Species: a Possible Mechanism of Action of Acne
Therapy with Doxycycline,” Acta. Derm. Venereol. (Stockh) (1992)
72:178-179.

Akamatsu et al., “Effect of Keigai-Rengyo-To, a Japanese Kampo
Medicine, on Neutorphil Functions: a Possible Mechanism of Action
of Keigai-Rengyo-To in Acne,” J. Int’l Med. Res. (1997) 25:255-265.
Akamatsu et al., “Effect of subminimal inhibitory concentrations of
minocycline on neutrophil chemotactic factor production in
comedonal bacteria, neutrophil phagocytosis and oxygen metabo-
lism,” Arch. Dermatol. Res. (1991) 283:524-528.

Akamatsu et al., “Effects of Subminimal Inhibitory Concentrations
of Erythromycin, Tetracycline, Clindamycin, and Minocycline on the
Neutrophil Chemotactic Factor Production in Propionibacterium
acnes Biotypes 1-5”, The Journal of Dermatology, (1991), 18, 247-
251.

Akpek et al., “Ocular Rosacea,” Ophthalmology (Nov. 1997)
104(11):1863-1867.



