wo 20217257701 A1 |00 TR0 OO0 O

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

A

=

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date
23 December 2021 (23.12.2021)

(10) International Publication Number

WO 2021/257701 Al

WIPO I PCT

(51) International Patent Classification:
CI2M 1/34 (2006.01) C120 1/02 (2006.01)

(21) International Application Number:
PCT/US2021/037626

(22) International Filing Date:
16 June 2021 (16.06.2021)

74

Sae; c/o Harvard University, Smith Center - Suite 727,
1350 Massachusetts Ave., Cambridge, MA 02138 (US).
PARK, Hongkun; c/o Harvard University, Smith Center
- Suite 727, 1350 Massachusetts Ave., Cambridge, MA
02138 (US).

Agent: CHEN, Tani et al.; Wolf, Greenfield & Sacks, P.C.,
600 Atlantic Avenue, Boston, MA 02210-2206 (US).

(25) Filing Language: English (81) Designated States (unless otherwise indicated, for every
(26) Publication Language: English kind of national protection available). AE, AG, AL, AM,
(30) Priority Data: AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
: CA, CH, CL, CN, CO, CR, CU, CZ, DE, DJ, DK, DM, DO,

63/040,424 17 June 2020 (17.06.2020) UsS

(71) Applicant: PRESIDENT AND FELLOWS OF HAR-
VARD COLLEGE [US/US]; 17 Quincy Street, Cam-
bridge, MA 02138 (US).

DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IR, IS, IT, JO, JP, KE, KG, KH, KN,
KP, KR, KW,KZ,LA,LC,LK, LR, LS, LU, LY, MA, MD,
ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO,
NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW,

(72) Inventors: HAM, Donhee; c/o Harvard University, S'mith SA. SC. SD. SE, SG. SK. SL. ST, SV, SY, TH. TJ, TM. TN,
Center - Suite 727, 1350 Massachusetts Ave., Cambndg?, TR, TT, TZ, UA, UG, US, UZ. VC, VN, WS, ZA, ZM. ZW.
MA 02138 (US). ABBOTT, Jeffrey, T.; c/o Harvard Uni-
versity, Smith Center - Suite 727, 1350 Massachusetts Ave., (84) Designated States (unless otherwise indicated, for every
Cambridge, MA 02138 (US). WU, Wenxuan, c/o Harvard kind of regional protection available): ARIPO (BW, GH,
University, Smith Center - Suite 727, 1350 Massachusetts GM, KE, LR, LS, MW, MZ,NA, RW, 8D, SL, ST, SZ, TZ,
Ave., Cambridge, MA 02138 (US). YE, Tianyang; c/o Har- UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
vard University, Smith Center - Suite 727, 1350 Massa- TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
chusetts Ave., Cambridge, MA 02138 (US). JUNG, Han, EE, ES, FL, FR, GB, GR, HR, HU, [E, IS, IT, LT, LU, LV,

(54) Title: APPARATUSES FOR CELL MAPPING VIA IMPEDANCE MEASUREMENTS AND METHODS TO OPERATE THE

SAME

(57) Abstract: Disclosed herein are an apparatus for electrically as-
sessing and/or manipulating cells. One aspect is directed to electri-
cally mapping cells on the surface of the semiconductor substrate via
cross-electrode impedance measurements. Further according to some
aspects, the electrode array allows for spatially addressable electrical
stimulation and/or recording of electrical signals in real-time using the
CMOS circuitry. Some of these aspects are directed to using an elec-
X trode array to perform cell patterning through electrochemical gas gen-
5 eration, and extracellular electrochemical mapping.

[Continued on next page]



WO 20217257701 A | [ 100008000 0 T

MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SL SK, SM,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

Published:
—  with international search report (Art. 21(3))



