wo 2012/138882 A3 |1 N0V 0O OO O

(43) International Publication Date

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

(19) World Intellectual Property
Organization
International Bureau

~
é

\\

(10) International Publication Number

WO 2012/138882 A3

11 October 2012 (11.10.2012) WIPOIPCT
(51) International Patent Classification: (81) Designated States (uniess otherwise indicated, for every
GOIN 33/50 (2006.01) GOIN 27/72 (2006.01) kind of national protection available): AE, AG, AL, AM,
GOIN 33/574 (2006.01) GOIN 33/52 (2006.01) AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
21) Tt 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/US2012/032356 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,
5 April 2012 (05.04.2012) 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
61/471.762 5 April 2011 (05.04.2011) 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): PURDUE UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU,
RESEARCH FOUNDATION [US/US]; Office Of Tech- TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
nology Commercialization, 1281 Win Hentschel DK, EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
Boulevard, West Lafayette, IN 47906 (US). LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
(72) Toventors; and S, TR), OAP (BF, B, CF, CG, C1. CM, G, GN. G,
(75) Inventors/Applicants (for US only): SAVRAN, Cagri, A T S ’
[US/US]; 2533 Yeoman Lane, West Lafayette, IN 47906 Published:
ngeSs)t Iigf‘:}; etlt):,lh&] S4519jgéljz]jss)85%§ai§é ld%jehis?l(}; —  with international search report (Art. 21(3))
[/US]; 2216 Longspur Drive, West Lafayette, IN 47906 (88) Date of publication of the international search report:
(US). 24 January 2013
(74) Agent: BECK, Michael, D.; Maginot, Moore & Beck,

LLP, 111 Monument Circle, Suite 3250, Indianapolis, IN
46204-5115 (US).

(54) Title: MICRO-FLUIDIC SYSTEM USING MICRO-APERTURES FOR HIGH THROUGHPUT DETECTION OF CELLS

22

13a \ 20 \1(133

18

23
13b

15

é@gm/

Q&V&m

16b j31) L32 28 (2 1

| _— 15a
e,
w\ 14b
5b

FIG. 2

(57) Abstract: A microfiuidic detection system for micrometer-sized entities, such as biological cells, includes a detector component
incorporating a plate with a plurality of opening, the plate separating two chambers, one in communication with a fluid source con-
taining target cells bound to magnetic beads. The openings are sized to always permit passage of the magnetic beads therethrough
into a lower one of the chambers and are further sized to always prevent passage of the target cells from the upper one of the cham-
bers. The detector component further includes a magnet positioned to pull unbound magnetic beads through the openings and to cap -
ture target cells bound to magnetic beads on the surface of the plate. The microfiuidic detection system includes a pump flowing the
fluid through the detector component at high flow rates of milliliters per minute for high throughput detection of target cells.
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