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

(19) World Intellectual Property
Organization
International Bureau

(10) International Publication Number

WO 2004/011616 A3

(51) International Patent Classification’: AOIN 1/02 (74) Agent: CHEN, Tani; Wolf, Greenfield & Sacks, P.C., 600
Atlantic Avenue, Boston, MA 02210 (US).

(43) International Publication Date

S February 2004 (05.02.2004)

(21) International Application Number:
PCT/US2003/023553  (81) Designated States (national): AG, AL, AM, AT, AU, AZ,
BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, CZ,
(22) International Filing Date: 28 July 2003 (28.07.2003) DE, DK, DM, DZ, EC, EE, ES, H, GB, GD, GE, GH, GM,
HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK,
LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, MX,

(25) Filing Language: English
MZ, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD,
R . SE, SG, SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG,
(26) Publication Language: English US, UZ. VC, VN, YU, ZA, ZW.

(30 Priority Data: (84) Designated States (regional): ARIPO patent (GH, GM,

60/398,964 26 July 2002 (26.07.2002) US MW
60/398,921 26 July 2002 (26.07.2002) US KE, I.JS’ , MZ, SD, SL, SZ, 17, UG, ZM, ZW),
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
(71) Applicant (for all designated States except US): THE ES, FL, FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, RO,
GENERAL HOSPITAL CORPORATION [US/US]; 55 SE, SI, SK, TR), OAPI patent (BF, BJ, CF, CG, CIL, CM,
Fruit Street, Boston, MA 02114 (US). GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).
(72) Inventors; and Published:

(75) Inventors/Applicants (for US only): TONER, Mehmet
[TR/US]; 100 Pilgrim Road, Wellesley, MA 02481 (US).
ACKER, Jason [CA/CA]; 17 Heatherglen Close, Spruce
Grove, Alberta T7X 4H9 (CA). CHEN, Tani [US/US]; 8 (88) Date of publication of the international search report:
Sawmill Road, Acton, MA 01720 (US). BHOWMICK, 1 July 2004
Sankha [IN/US]; 2910 Francis Ave., Mansfield, MA
02048 (US). BAUST, John [US/US]; 4693 Vestal Park-  For two-letter codes and other abbreviations, refer to the "Guid-
way, Vestal, NY 13850 (US). FOWLER, Alex [US/US]; ance Notes on Codes and Abbreviations" appearing at the begin-
64 Wilson Street, South Dartmouth, MA 02748 (US). ning of each regular issue of the PCT Gagzette.

—  with international search report

(54) Title: SYSTEMS AND METHODS FOR CELL PRESERVATION
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< (57) Abstract: The present invention generally relates to devices and methods for the preservation of cells using drying, freezing,
and other related techniques. In one set of embodiments, the invention allows for the preservation of cells in a dried state. In another
set of embodiments, the invention allows for the preservation of cells within a glass or other non-viscous, non-frozen media. In some
\& embodiments, the invention allows for the preservation of cells at temperatures below the freezing point of water, and in some cases
w={ at cryogenic temperatures, without inducing ice formation. The cells, in certain embodiments, may be preserved in the presence of
= intracellular and/or extracellular carbohydrates (which may be the same or different), for example, trehalose and sucrose. Carbohy-

drates may be transported intracellularly by any suitable technique, for example, using microinjection, or through non-microinjected
F methods such as through pore-forming proteins, electroporation, heat shock, etc. In certain instances, the glass transition temperature
& of the cells may be raised, e.g., by transporting a carbohydrate intracellularly. In some cases, the cells may be dried and/or stored, for
~ example, in a substantially moisture-saturated environment or a desiccating environment. The cells may also be stored in a vacuum
or a partial vacuum. The cells may be protected from oxygen, moisture, and/or light during storage. In certain cases, an inhibitor,
such as a cell death inhibitor, a protease inhibitor, an apoptosis inhibitor, and/or an oxidative stress inhibitor may be used during
g preservation of the cells. The cells may be stored for any length of time, then recovered to a viable state, e.g., through rehydration,
for further use.
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2. D Claims Nos.:
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an extent that no meaningful International Search can be carried out, specifically:

3. D Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box I Observations where unity of invention is lacking (Continuation of item 2 of first sheet)

This International Searching Autharity found multiple inventions in this international application, as follows:

see additional sheet
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. D As all required additional search fees were timely paid by the applicant, this International Search Report covers all
searchable claims.

As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment
of any additional fee.

™

3. D As only some of the required additional search fees were timely paid by the applicant, this International Search Report
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4. Ba No required additional search fees were timely paid by the applicant. Consequently, this International Search Report is
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A method comprising inserting a non-permeating agent into a
nucleated cell, drying the cell and storing the cell.

2. claims: 35-50

An article comprising a glass comprising a cell and a cell
death inhibitor

3. claims: 51-59

An article comprising a dried cell and an oxygen resistant
membrane in fluidic communication with the cell
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