US009326970B2

a2 United States Patent 10) Patent No.: US 9,326,970 B2
Garner et al. (45) Date of Patent: *May 3, 2016
(54) CHOLINE ESTERS 5,503,165 A 4/1996 Schachar
5,527,774 A 6/1996 Giard
: . 5,529,076 A 6/1996 Schachar
(71) Applicant: E{}lscore Health, LL.C, Roanoke, VA 5624.955 A 4/1997 Nagasawa et al.
(US) 5,665,770 A 9/1997 Treao et al.
5,686,450 A 11/1997 Hellberg et al.
(72) Inventors: William Garner, Eastport, ME (US); 5,688,828 A 11/1997 Hellberg et al.
Margaret Garner, Eastport, ME (US); 5,691,379 A 11/1997 Ulrich et al.
George Minno, North Andover, MA 2’35’2;3 ﬁ lgﬁggg IS{CI}aChar tal
. i ) ) ommann €t al.
(US); David Gooden, Durham, NC (US) 5,843,184 A 12/1998 Cionni
5,869,468 A 2/1999 Freeman
(73) Assignee: Encore Health LL.C, Roanoke, VA (US) 5,874,455 A 2/1999 Terao et al.
5,888,243 A 3/1999 Silverstrini
(*) Notice:  Subject to any disclaimer, the term of this 2,8(1);,2 ég ﬁ 1%; éggg gigam A
: : A K auvar et al.
%atselg llssixéeideg g; adjusted under 35 6030950 A 2/2000 Ohlenschlager
8.C. 154(b) by 0 days. 6,063,116 A 52000 Kelleher
: : : : ol 6,153,647 A 112000 Mallet et al.
Tlhl.s patent is subject to a terminal dis 6214044 Bl 42001 Silverstrini
claimer. 6,288,106 Bl 9/2001 Pearson et al.
6,313,164 B1  11/2001 Fujita et al.
(21) Appl. No.: 14/525,471 6,339,102 Bl 1/2002 Meyerhoff et al.
6,387,945 B2 5/2002 Packer et al.
(22) Filed: Oct. 28,2014 6,472,541 B2  10/2002 Tslen et al.
6,664,287 B2  12/2003 Avery et al.
. s e 6,703,039 B2 3/2004 Xia et al.
(65) Prior Publication Data 6743779 Bl 62004 Ungeretal.
US 2015/0111959 A1 Apr. 23, 2015 6,923,955 B2 82005 Tilletal.
7,164,943 B2 1/2007 Roy
Related U.S. Application Data (Continued)
(60) Continuation of application No. 13/851,355, filed on FOREIGN PATENT DOCUMENTS
Mar. 27, 2013, now abandoned, which is a division of
application No. 12/815,526, filed on Jun. 15, 2010, ]\5’50 WOO9§/6295§1§§2 lgﬁggg
now Pat. No. 8,410,162. WO WO 93/25199 12/1993
(60) Provisional application No. 61/187,005, filed on Jun. wg wg 8‘2‘; ?é;gg % éggg
15, 2009, provisional application No. 61/224,930, WO WO 02/056804 72002
filed on Jul. 13, 2009, provisional application No. WO WO 03/084532 10/2003
61/242,232, filed on Sep. 14, 2009. WO WO 2004/028536 4/2004
WO WO 2005/084635 9/2005
(51) Int.CL WO WO 2006/047080 5/2006
WO WO 2007/011874 1/2007
AGIK 31/385 (2006.01) WO WO 2008/120070 10/2008
AGIK 9/00 (2006.01) WO WO 2010/054135 512010
AG6IK 31721 (2006.01) WO WO 2010/147962 12/2010
CO7D 339/04 (2006.01)
CO7D 343/00 (2006.01) OTHER PUBLICATIONS
(52) US.CL . o . .
CPC oo AG61K 31/385 (2013.01); A61K 9/0048 Atmaca, Gulizar, Antioxidant Effects of Sulfur-Containing Amino
(2013.01); A61K 31/21 (2613.01). co7D Acids, Yonsei Medical Journal, 2004, 45 (5), 776-788.*
339/04 (2013.01); CO7D 343/00 (2013.01) (Continued)
(58) Field of Classification Search
CPC ... A61K 9/0048; A61K 31/21; A61K 31/385; .
CO7D 343/00: CO7D 339/04 Primary Examiner — Ali Soroush
See application file for complete search history. Assistant Examiner — Genevieve S Alley
74) Attorney, Agent, or Firm — Sterne, Kessler, Goldstein
€y, A8
(56) References Cited & Fox PLLC
U.S. PATENT DOCUMENTS
57 ABSTRACT
3,238,224 A 3/1966 Ohara et al.
3,855,240 A 12/1974 Mueller Compounds, formulations, and methods are provided con-
4,210,667 A 7/1980  Sarges et al. taining the choline ester of a reducing agent, especially lipoic
g’ggg’ggg ﬁ ;;igg? E?P“e:t let al. acid or derivatives thereof. The compounds may be adminis-
5450133 A 10/1995 Ni:i%ei da ‘ tered via a topical ocular route to treat or prevent oxidative
5,465,737 A 11/1995 Schachar damage.
5,466,680 A 11/1995 Rudy
5,476,515 A 12/1995 Kelman et al.
5,488,050 A 1/1996 Neufeld 12 Claims, 5 Drawing Sheets



