wo 2012/151306 A3 |[IN I 000 0O A A

(43) International Publication Date

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

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

=

\

(10) International Publication Number

WO 2012/151306 A3

8 November 2012 (08.11.2012) WIPOI|PCT
(51) International Patent Classification: (81) Designated States (uniess otherwise indicated, for every
GOIN 27/02 (2006.01) GOIN 35/00 (2006.01) kind of national protection available): AE, AG, AL, AM,
GOIN 21/45 (2006.01) AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
21) Tat tional Application Number- CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
(21) International Application Number: DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
PCT/US2012/036163 HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, KR,
(22) International Filing Date: KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
2 May 2012 (02.05.2012) 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,
(25) Filing Language: English SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
(26) Publication Language: English TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(30) Priority Data: (84) Designated States (uniess otherwise indicated, for every
61/481,622 2 May 2011 (02.05.2011) Us kind Of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
(71) Applicant (for all designated States except US): THE RE- UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
GENTS OF THE UNIVERSITY OF CALIFORNIA; TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
1111 North Franklin Street, 5th Floor, Oakland, CA EE, ES, FL FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
94607-5200 (US). 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,
(72) Inventors; and ML, MR, NE, SN, TD, TG)
(75) Inventors/Applicants (for US only): SAILOR, Michael, > S ’
J. [US/US]; 8224 Caminito Maritimo, La Jolla, CA 92037 Published:
gis,)Afa;Ielfi: lc\illic;l;;lgé EI{JS[}J S/USL; 544 8. Momingstar with international search report (Art. 21(3))
(74) Agent: FALLON, Steven, P.; Greer, Burns & Crain Ltd., (88) Date of publication of the international search report:

300 South Wacker Drive, Suite 2500, Chicago, IL 60606
(US).

28 March 2013

(54) Title: ELECTROADSORPTION AND CHARGE BASED BIOMOLECULE SEPARATION AND DETECTION IN POROUS
SENSORS

(57) Abstract: Electroadsorption and charged
based biomolecule separation, concentration
and detection with porous biosensors. In pre-

\Jr 10 mg/mL

-1.5V
05V

225V
2V

2795V
25V

ferred embodiments, a potential is applied to a
porous electrode to separate and concentrate
molecules from solution. The bimolecular ana-
Iytes are captured by the porous electrode it-
self, the same electrode that is used to generate
the electric field for electroadsorption. In addi-
tional preferred embodiments, pH of the solu-
tion is adjusted to separate and concentrate
biomolecules. Setting the pH equal to the pro-
tein isoelectric point was determined by the
inventors to maximize concentration of bio-
- molecules into the porous biosensor. The
methods include simultaneously optically de-
tecting charged molecules captured by the por-
. ous electrode. Methods of the invention are
benign to biomolecules of interest, which are
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demonstrated to retain a high percentage of
their activity after being released from the bio-
sensor. Methods of the invention provide la-
bel-free detection. Advantageously, small
voltages and ultrasmall volumes of solution
are used in methods of the invention.
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