wo 2013/158618 A1 |1 I} NN OO0 A AR A A

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

(19) World Intellectual Property Ny
Organization é 0 0 DY 00RO 0

International Bureau ) L.
_").//)/ (10) International Publication Number

WO 2013/158618 Al

\

(43) International Publication Date
24 October 2013 (24.10.2013) WIPOIPCT

(51) International Patent Classification: Ocean Way, Columbia, MD 21045 (US). LI, Ming; 2979
AG61K 9/00 (2006.01) AG61K 47/12 (2006.01) Hickory Street, Yorktown Heights, NY 10598 (US).
A61K 38/28 (2006.01) A61K 47/18 (2006.01) WILSON, Bryan, R.; 12 Carriage Hill Road, Brewster,
AG61K 47/02 (2006.01) NY 10509 (US).

(21) International Application Number: (74) Agents: PABST, Patrea, L. ct al.; Pabst Patent Group

PCT/US2013/036742 LLP, 1545 Peachtree Street, N.E., Suite 320, Atlanta, GA
30309 (US).

(22) International Filing Date:
16 April 2013 (16.04.2013) (81) Designated States (uniess otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,

(25) Filing Language: English AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
(26) Publication Language: English BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FIL, GB, GD, GE, GH, GM, GT,

(30) Priority Data: . HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
61/624,844 16 ApI’ll 2012 (16.04.2012) us KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
61/704,066 21 September 2012 (21.09.2012) Us ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,

(71) Applicant: BIODEL INC. [US/US]; 100 Saw Mill Road, RW, SC, SD, SE, 8G, SK, SL, SM, ST, SV, SY, TH, TJ,
Danbury, CT 06810 (US). Eﬁ g\l;l/ TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA,

(72) Inventors: POHL, Roderike; 9 Coburn Road East, Sher- . o
man, CT 06784 (US). HAUSER, Robert; 3730 Endless (84) Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,

[Continued on next page]

(54) Title: MAGNESIUM COMPOSITIONS FOR MODULATING THE PHARMACOKINETICS AND PHARMACODYNAM-
ICS OF INSULIN AND INSULIN ANALOGS, AND INJECTION SITE PAIN

(57) Abstract: Compositions and methods for modulating
injection site pain associated with rapid acting injectable in-

{ ine Subtracte uco . .
Mean Baseline Subtracted insulin and Glucose sulin formulations have been developed for subcutaneous

e BIOD-530 {r=27) injection. The formulations contain insulin in combination
— B OD-53] {11= 29 with a zinc chelator such as ethylenediaminetetraacetic acid
160 ‘ e A= O ("EDTA"), a dissolution/stabilization agent such as citric
APPSR R LB/l 7S/25n=10) acid, a magnesium salt, and, optionally, additional excipi-
(20 —e— [LP/IL B0O/50 (n=1 ents. New presentations include rapid acting concentrated

insulin formulations and a way to enhance the absorption of
commercially available rapid acting analog formulations by
mixing them with a vial containing dry powder excipients
that accelerate their absorption. Devices for mixing excipi-
ent and insulin together at the time of administration, while
minimizing residence time of the mixture, are also de-
scribed.
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