wo 2012/129568 A3 || I NN OT OO0 OO A A AR

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(43) International Publication Date

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2012/129568 A3

Florida 33620 (US). SHYTLE, Roland D. [US/US]; 4202
East Fowler Avenue, Tampa, Florida 33620 (US). ONG,
Tien Teng [SG/US]; 4202 East Fowler Avenue, Tampa,
Florida 33620 (US). KAVURU, Padmini [IN/US]; 4202
East Fowler Avenue, Tampa, Florida 33620 (US). CANT-
WELL, Ryan N. [US/US]J; 4202 East Fowler Avenue,
Tampa, Florida 33620 (US). NGUYEN, Thanha [US/US];
4202 East Fowler Avenue, Tampa, Florida 33620 (US).
SMITH, Adam John [US/US]; 4202 East Fowler Avenue,
Tampa, Florida 33620 (US).

Agent: HEJLEK, Edward J.; BRYAN CAVE LLP, 211
N. Broadway, Suite 3600, St. Louis, Missouri 63102 (US).

Designated States (uniess otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SC, SD,

[Continued on next page]

(57) Abstract: 2:1 cocrystals of amino acids and Li+
salts crystallize from hot water to afford water stable
cationic networks based upon tetrahedral lithium
cations: bilayered square grids, a lithium zeolitic
metal-organic material (LiZMOM) and several lithi-
um diamondoid metal-organic materials
(LibDMOMs). The compositions may be used as a
pharmaceutical for the treatment of suicidality and
other disorders that require lithium to penetrate the
blood brain barrier and exert therapeutic effects in the
CNS. Advantageously, the novel cocrystal forms de-
scribed herein may be used to lower the oral dose re-
quired to achieve therapeutic concentrations of lithi-
um in the brain, thus reducing the peripheral toxicity
and potentially broadening the therapeutic index in

27 September 2012 (27.09.2012) WIPO I PCT
(51) International Patent Classification:
A61K 33/14 (2006.01) A61K 9/20 (2006.01)
A61K 33/10 (2006.01) A61K 9/48 (2006.01)
A61K 9/16 (2006.01)
(21) International Application Number:
PCT/US2012/030586
(22) International Filing Date:
26 March 2012 (26.03.2012)
(25) Filing Language: English
74
(26) Publication Language: English 4
(30) Priority Data: (81)
61/467,272 24 March 2011 (24.03.2011) US
(71) Applicant (for all designated States except US): UNIVER-
SITY OF SOUTH FLORIDA [US/US]; Division of Pat-
ents and Licensing, 3802 Spectrum Boulevard, Suite 100,
Tampa, Florida 33612 (US).
(72) Inventors; and
(75) Inventors/Applicants (for US ornly): ZAWOROTKO,
Michael J. [CA/US]; 4202 FEast Fowler Avenue, Tampa,
(54) Title: LITHIUM COMPOSITIONS
40—
30~
-
o
c
D
=A ;
g 204
W
10+

60 80

100
Li-C-Li bridging angle

120 140 160

FIGURE 1

comparison to conventional lithium forms.

180



WO 2012/129568 A3 |00V T 0 O

84)

SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR, Published:

TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARTIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD,
RU, TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ,
DE, DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT,
LT, LU, LV, MC, MK, MT, NL, NO, PL, PT, RO, RS,
SE, SI, SK, SM, TR), OAPI (BF, BJ, CF, CG, CI, CM,
GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

with international search report (Art. 21(3))

before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments (Rule 48.2(h))

(88) Date of publication of the international search report:

22 November 2012



INTERNATIONAL SEARCH REPORT

International application No.

PCT/US2012/030586

A. CLASSIFICATION OF SUBJECT MATTER

A61K 33/14(2006.01)i, A61K 33/10(2006.01)i, A61K 9/16(2006.01)i, A61K 9/20(2006.01)i, A61K 9/48(2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
A61K 33/14; A61K 9/14; A61K 31/19; A61K 31/60, A61K 31/00; A61K 31/55; A61K 31/522

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
eKOMPASS(KIPO internal) & Keywords: lithium cocrystal, lithium salt, amino acid, leucine, toxicity, therapeutic index

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X T. UMA DEVI et al. “Synthesis, crystal growth and characterization of 15-20,22-27,29
L-proline lithium chloride monchydrate: a new semiorganic nonlinear
optical material® Crystal Growth & Design, 2009, Vol. 9, No. 3,
pp. 1370-1374, ISSN 1528-7483.
A See abstract; p. 1370 - p. 1371, left—column. 1-14,21,28
X J. BARAN et al. “Bis(glycine) lithium nitrate — a new non—centrosymmetric 16-20,22-27,29
crystal : X-ray structure, vibrational spectra and DSC investigations'
Journal of Molecular Structure, 2009, Vol. 927, No. 1/3, pp. 43-53,
ISSN 0022-2860.
A See abstract; p. 43 — p. 44, left-column. 1-14,21,28
A US 2010-0204204 Al (MICHAEL ZAWOROTKO et al.) 12 August 2010 1-29
See paragraphs [0098] — [0103], [0117] - [0119], [0138] - [0140], and
[0148] - [0150]; claims 1-3.
A US 2004-0176335 Al (SCOTT L. CHILDS) 09 September 2004 1-29
See abstract; paragraphs [0058], [0059], [0064], [0075], [0195], [0196],
[0198], [0201], [0202], and [0222]; claims 1 and 4-6; tables 2 and 3.

& Further documents are listed in the continuation of Box C.

& See patent family annex.

* Special categories of cited documents:

"A"  document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L"  document which may throw doubts on priority claim(s) or which is

cited to establish the publication date of citation or other

special reason (as specified)

document referring to an oral disclosure, use, exhibition or other

means

"P"  document published prior to the international filing date but later
than the priority date claimed

Q"

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

document of particular relevance; the claimed invention cannot be

e

e
considered to involve an inventive step when the document is
combined with one or more other such documents,such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

25 SEPTEMBER 2012 (25.09.2012)

Date of mailing of the international search report

Name and mailing address of the ISA/KR

Korean Intellectual Property Office
189 Cheongsa-ro, Seo-gu, Daejeon Metropolitan
City, 302-701, Republic of Korea

Facsimile No. 82-42-472-7140

26 SEPTEMBER 2012 (26.09.2012)

Authorized officer

Choi Sung Hee

Telephone No.  82-42-481-8740

Form PCT/ISA/210 (second sheet) (July 2009)




INTERNATIONAL SEARCH REPORT International application No.

PCT/US2012/030586
C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A WO 2004-078163 A2 (TRANSFORM PHARMACEUTICALS, INC. et al.) 1-29

16 September 2004
See abstract; pp. 58-62; claims 1, 10, and 12; tables 2 and 4.

Form PCT/ISA/210 (continuation of second sheet) (July 2009)




INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members PCT/US2012/030586

Patent document Publication Patent family Publication

cited in search report date member(s) date

US 2010-0204204 A1 12.08.2010 EP 2167043 A2 31.03.2010
US 2010-0173984 A1 08.07.2010
W0 2008-153938 A2 18.12.2008
WO 2008-153945 A2 18.12.2008

US 2004-0176335 At 09.09.2004 US 2009-0281195 A1 12.11.2009
US 2011-257430 A1 20.10.2011
US 7452555 B2 18.11.2008
US 8212079 B2 03.07.2012

WO 2004-078163 A2 16.09.2004 AU 2003-211021 A1 09.09.2003
AU 2003-213719 A1l 16.09.2003
AU 2003-243354 A1 19.12.2003
AU 2003-243699 A1 06.01.2004
AU 2003-243699 B2 15.01.2009
AU 2003-267231 A1l 08.04.2004
AU 2003-272270 A1 28.09.2004
AU 2003-295846 A1 18.06.2004
AU 2003-300452 A1 29.07.2004
AU 2003-303591 A1 29.07.2004
AU 2004-270238 A1 17.03.2005
AU 2004-270238 B2 29.07.2010
AU 2005-212229 A1 25.08.2005
AU 2005212229 B2 09.06.2011
CA 2476422 A1 28.08.2003
CA 2477923 Al 12.09.2003
CA 2489984 A1 31.12.2003
CA 2511881 A1 22.07.2004
CA 2513746 Al 16.09.2004
CA 2514733 A1 16.09.2004
CA 2534664 A1 17.03.2005
CA 2556106 A1 25.08.2005
CN 100360117 GO 09.01.2008
CN 101972240 A 16.02.2011
CN 1646538 CO 27.07.2005
CN 1668283 A 14.09. 2005
CN 1668283 CO 09.01.2008
CN 1874993 A 06.12.2006
CN 1874993 B 08.12.2010
CN 1980888 A 13.06.2007
CN 1980888 B 13.04.2011
EP 1485388 A2 15.12.2004
EP 1494998 A2 12.01.2005
EP 1511490 A2 09.03.2005
EP 1515703 A1 23.03.2005
EP 1579198 A1 28.09.2005
EP 1608339 Al 28.12.2005
EP 1608339 B1 21.03.2012
EP 1631260 A2 08.03.2006

Form PCT/ISA/210 (patent family annex) (July 2009)



INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members PCT/US2012/030586
Patent document Publication Patent family Publication
cited in search report date member(s) date

EP 1670753 A2 21.06.2006
EP 1718607 A1 08.11.2006
EP 1718640 A1 08. 11,2006
EP 1742941 Al 17.01.2007
EP 2292213 A1 09.03.2011
EP 2339328 A2 29.06.2011
JP 2005519112 A 30.06.2005
JP 2005-524645 A 18.08.2005
JP 2005-535602 A 24.11.2005
JP 2006-500377 A 05.01.2006
JP 2006-517527 A 27.07.2006
JP 2007-507554 A 29.03.2007
JP 2007-513867 A 31.05.2007
JP 2007-522147 A 09.08.2007
JP 2007-524596 A 30.08.2007
JP 2007-525502 A 06.09.2007
JP 2010-180239 A 19.08.2010
JP 4842819 B2 21.12.2011
JP 4906233 B2 28.03.2012
JP 4917441 B2 18.04.2012
JP 4923182 B2 25.04.2012
KR 10-1184797 B1 20.09.2012

KR 10-2005-0002826 A 10.01.2005
KR 10-2005-0016596 A 21.02.2005
KR 10-2006-0123613 A 01.12.2006

US 2003-0166581 A1 04.09.2003
US 2003-0224006 A1 04.12.2003
US 2004-0019211 A1 29.01.2004
US 2004-0053853 A1 18.03.2004
US 2005-0025791 A1 03.02.2005
US 2005-0070551 A1 31.03.2005
US 2005-0169982 A1 04.08.2005
US 2006-0052432 A1 09.03.2006
US 2006-0134198 A1 22.06.2006
US 2006-0140985 A1 29.06.2006
US 2006-0148877 A1 06.07.2006
US 2006-0223794 A1 05.10.2006
US 2007-0015841 A1 18.01.2007
US 2007-0021510 A1 25.01.2007
US 2007-0026078 A1 01.02.2007
US 2007-0059356 A1 15.03.2007
US 2007-0293674 A1 20.12.2007
US 2009-0018202 A1 15.01.2009
Us 2010-0210731 Al 19.08.2010
US 2010-0279993 A1 04.11.2010
US 2010-0311701 Al 09.12.2010
US 6559293 B1 06.05.2003
US 6699840 B2 02.03.2004
UsS 7078526 B2 18.07.2006
US 7351695 B2 01.04.2008

Form PCT/ISA/210 (patent family annex) (July 2009)



INTERNATIONAL SEARCH REPORT

International application No.

Information on patent family members PCT/US2012/030586
Patent document Publication Patent family Publication
cited in search report date member(s) date

US 7446107 B2 04.11.2008
US 7566805 B2 28.07.2009
US 7790905 B2 07.09.2010
US 7927613 B2 19.04.2011
US 8183290 B2 22.05.2012
WO 03-070738 A2 28.08.2003
WO 03-074474 A2 12.09.2003
WO 03-101392 A2 11.12.2003
WO 04-000284 A1 31.12.2003
WO 2004-026235 A2 01.04.2004
WO 2004-047752 A2 10.06.2004
W0 2004-060347 A2 22.07.2004
WO 2004-061433 A1 22.07.2004
WO 2004-063152 A2 29.07.2004
WO 2004-078161 A1 16.09.2004
WO 2004-089313 A2 21.10.2004
W0 2005-023198 A2 17.03.2005
WO 2005-077894 A1 25.08.2005
WO 2005-092884 A1 06.10.2005
WO 2005-118577 A1 15.12.2005

Form PCT/ISA/210 (patent family annex) (July 2009)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - wo-search-report
	Page 4 - wo-search-report
	Page 5 - wo-search-report
	Page 6 - wo-search-report
	Page 7 - wo-search-report

