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stabilizing a solution of bone norphogenetic protein.
The conpositions conprise an acetate buffered sol ution

(12PINT A TPORA0A 19 RTIEXEU BRASEIRh INDPR T BE PA TG (ROIPERAQON RABATY (PCT)

fr ahout 4.2.t0
o el Pyl
stability of the GDF-5 pr

(3 ateimagpnakitwilicaten Date
22 October 2009 (22.10.2009)

s O ARG BR rmmm

dur i ngy) §l:QhABRal Publication Number

WO 2009/129101 A1

(51) International Patent Classification:
AG61K 9/00 (2006.01) A61K 38/18 (2006.01)
AG61K 47/12 (2006.01)

(21) International Application Number:

PCT/US2009/039925

(22) International Filing Date:

8 April 2009 (08.04.2009)
English
English

(25)
(26)
(30)

Filing Language:
Publication Language:

Priority Data:
61/044,518

Applicant (for all designated States except US): AD-
VANCED TECHNOLOGIES AND REGENERATIVE
MEDICINE, LLC [US/US]; 325 Paramount Drive,
Raynham, MA 02767 (US).

14 April 2008 (14.04.2008) Us

1

(72)
(73)

Inventors; and

Inventors/Applicants (for US only): SU, Dongling [US/
US]; 3 Sherborn Lane, Franklin, MA 02038 (US).
LOPEZ, Julius [US/US]; 11 Salcombe Street, Apartment
#3, Dorchester, MA 02125 (US).

Agents: JOHNSON, Philip, S. et al.; Johnson & John-
son, One Johnson & Johnson Plaza, New Brunswick, NJ
08933 (US).

74

(81) Designated States (unless 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, 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, PG, PH, PL, PT, RO, RS, RU, SC, SD, SE, SG,
SK, SL, SM, ST, SV, SY, TJ, TM, TN, TR, TT, TZ, UA,
UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
TM), European (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, SE, SI, SK, TR),
OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML,
MR, NE, SN, TD, TG).

Published:

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))

(54) Title: LIQUID BUFFERED GDF-5 FORMULATIONS

FIGURES

110.00
100.00

Stability of rhGDF-5 in 5 mM acetate buffer, pH 4.5

90.00
80.00 4
70.00
BO.00 4
50.00 4o
40.00 -
30.00
20.00 : :

e

%

—e— %main peak

—8— %Recovery of
concentration

15

time, days

20 35

Figure 1. Stability of 0.1 mg/ml rhGDF-5 in 5 mM acetate buffer solution at pH 4.5
after 32 days storage at 37 degrees Celsius, as evidenced by HPLC.

(57) Abstract: Improved formulations and methods are provided for stabilizing a solution of bone morphogenetic protein. The
compositions comprise an acetate buffered solution ot GDF-5 and other excipients wherein the solution has a pH of from about
4.2 to about 5.3, thereby providing for a biologically isotonic solution having improved stability of the GDF-5 protein during stor-
age, handling, and use.



