Title:

Abstract:

APPARATUS FOR USI NG OPTI CAL TWEEZERS TO MANI PULATE MATERI ALS
A net hod and apparatus for control
formation of particle arrays using |ight that

of optical trap arrays and

t he specinuMrERNATEO N AFPUICATED NI BRISHIED SINDER YHE PATEAT ICOORER AMCN EREATNEPCT)

vari able diffractive optical
trap arrays

WO 02/088704 A3

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date
7 November 2002 (07.11.2002)

el ement to al I ow dynam ¢ control

PCT

of optical

m \\\\\\\\\l\\II\\\\\\\\\\\\\\\\\\\\\\\l\\ W

(10) International Publication Number

WO 02/088704 A3

(51) International Patent Classification”: HOSH 3/04

(21) International Application Number: PCT/US02/13307

(22) International Filing Date: 26 April 2002 (26.04.2002)

(25) Filing Language: English

(26) Publication Language: English
(30) Priority Data:

09/845,045 27 April 2001 (27.04.2001) US
(71) Applicant: UNIVERSITY OF CHICAGO [US/US];
5640 South Ellis Avenue, Suite 405, Chicago, IL 60637

(us).

(72) Inventors: GRIER, David, G.; 1960 North Lincoln Park
West, Chicago, IL. 60614 (US). DUFRESNE, Eric, R.;
900 North Stuart Street, Arlington, VA 22203 (US). CUR-
TIS, Jennifer, E.; 5482 South Woodlawn, #2, Chicago, IL
60615 (US). KOSS, Brian, A.; 7631 S. South Shore Drive,
1st Floor, Chicago, IL. 60649 (US).

(74) Agent: RECHTIN, Michael, D.; Foley & Lardner, 330
North Wabash Avenue, Suite 3300, Chicago, IL 60611
(US).

(81) Designated States (national): AE, AG, AL, AM, AT, AU,

AZ,BA, BB, BG, BR, BY, BZ, CA, CH,CN, CO, CR, CU,

CZ, DE, DK, DM, DZ, EC, EE, ES, FI, 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, MZ, NO, NZ, OM, PH, PL, PT, RO, RU, SD, SE, SG,

SI, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, UZ, VN,

YU, ZA, ZM, ZW.

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

KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),

Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),

European patent (AT, BE, CH, CY, DE, DK, ES, FI, FR,

GB, GR, IE, IT, LU, MC, NL, PT, SE, TR), OAPI patent

(BE, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR,

NE, SN, TD, TG).

Published:
with international search report

[Continued on next page]

(54) Title: APPARATUS FOR USING OPTICAL TWEEZERS TO MANIPULATE MATERIALS

INPUT

' (57) Abstract: A method and apparatus
i for control of optical trap arrays and

BEAM

IMAGING

formation of particle arrays using light
that is in the visible portion of the
spectrum. The method and apparatus
provides a laser and a time variable
diffractive optical element to allow

112

ILLUMINATION DOE

| _opricaL 93]

—
TRAP(S) 12
—20 34
L Yok

IMAGING
OPTICS

dynamic control of optical trap arrays
and consequent control of particle
arrays and also the ability to manipulate
singular objects using a plurality of
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associated with strong absorption in
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