a2 United States Patent

Mueth et al.

US008653442B2

US 8,653,442 B2
Feb. 18, 2014

(10) Patent No.:
(45) Date of Patent:

(54)

(735)

(73)

")

@
(22)

(65)

(60)

(60)

(1)

(52)

MULTIPLE LAMINAR FLOW-BASED
PARTICLE AND CELLULAR SEPARATION
WITH LASER STEERING

Inventors: Daniel Mueth, Chicago, IL. (US);
Joseph Plewa, Park Ridge, IL, (US);
Jessica Shireman, Kansas City, MO
(US); Amy Anderson, Palatine, 1L, (US);
Lewis Gruber, Chicago, IL. (US); Neil
Harris Rosenbaum, Chicago, IL (US)

Assignee: Premium Genetics (UK) Limited,
Cheshire (GB)

Notice: Subject to any disclaimer, the term of this
patent is extended or adjusted under 35
U.S.C. 154(b) by 46 days.

Appl. No.: 13/412,969

Filed: Mar. 6, 2012

Prior Publication Data
US 2012/0183947 Al Jul. 19,2012

Related U.S. Application Data

Continuation of application No. 12/659,277, filed on
Mar. 2, 2010, now Pat. No. 8,158,927, which is a
division of application No. 12/213,1009, filed on Jun.
13, 2008, now Pat. No. 7,699,767, which is a division
of application No. 11/543,773, filed on Oct. 6, 2006,
now Pat. No. 7,402,131, which is a division of
application No. 10/934,597, filed on Sep. 3, 2004, now
Pat. No. 7,118,676, which is a continuation-in-part of
application No. 10/867,328, filed on Jun. 13, 2004,
now Pat. No. 7,150,834, which is a
continuation-in-part of application No. 10/630,904,
filed on Jul. 31, 2003, now Pat. No. 7,241,988.

Provisional application No. 60/399,386, filed on Jul.
31, 2002, provisional application No. 60/435,541,
filed on Dec. 20, 2002, provisional application No.
60/571,141, filed on May 14, 2004, provisional
application No. 60/499,957, filed on Sep. 4, 2003,
provisional application No. 60/511,458, filed on Oct.
15, 2003.

Int. Cl1.

BOID 21/01 (2006.01)

U.S. CL

CPC o B01D 21/01 (2013.01)

250/251; 494/36; 494/45; 435/173.1,
210/732; 210/800; 210/802
(58) Field of Classification Search
LOI) & G 250/251; 494/36, 45; 435/173.1;
210/732, 800, 802
See application file for complete search history.

(56) References Cited
U.S. PATENT DOCUMENTS

3,390,449 A
3,649,829 A

7/1968 Fox
3/1972 Randolph

(Continued)

FOREIGN PATENT DOCUMENTS

DE
EP

19952322 Al 5/2001
0057907 Al 8/1982

(Continued)
OTHER PUBLICATIONS

Hori M. et al., “Cell fusion by optical trapping with laser—involves
contacting different cells . . . ”, WPI/Thomson, Dec. 27, 1991,
Abstract.

(Continued)

Primary Examiner — Kiet T Nguyen
(74) Attorney, Agent, or Firm — Jean C. Edwards; Edwards
Neils PLLC

(57) ABSTRACT

The invention provides a method, apparatus and system for
separating cellular components, and can be combined with
holographic optical trapping manipulation or other forms of
optical tweezing. One exemplary method includes providing
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addition to a separation stage.
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