US006833068B2

a2 United States Patent

10y Patent No.: US 6,833,068 B2

Paul et al. 5) Date of Patent: Dec. 21, 2004
(54) PASSIVE INJECTION CONTROL FOR 5,858,187 A * 1/1999 Ramsey et al. ............. 204/452
MICROFLUIDIC SYSTEMS 5,858,195 A * 1/1999 Ramsey ......... ... 204/601
5,885,470 A * 3/1999 Parce et al. ..... ... 216/33
(75) Inventors: Phillip H. Paul, Livermore, CA (US); 2;8(3);,;2‘2 2 : 15;;(9)(9)(9) ﬁamsey ~~~~~~~~~ %8376‘(5);
. R ,033, amsey ......... .
gg:ingAgleOlg; Lcwe{mo\rf’HCA gis)’ 6200009 B1 * 9/2001 Paul ef al. wvveeervvveennne.. 422/70
- heyer, Laslro valley, 6,627,076 B2 * 92003 Griffiths ........ ... 210/19822
(US) 6752922 B2 * 6/2004 Huang et al. ............ 210/198.2
(73) Assignee: Sandia National Laboratories 2004/0031686 Al * 2/2004 Foret et al. ................. 204/548
Livermore, CA (US) FOREIGN PATENT DOCUMENTS
(*) Notice:  Subject to any disclaimer, the term of this ~ wo WO 96/04547 2/1996 oo, 210/198.2
patent is extended or adjusted under 35
US.C. 154(b) by 129 days. * cited by examiner
(21) Appl. No.: 10/341,870
. Primary Examiner—Ernest G. Therkorn
(22) Filed: Jan. 13, 2003 (74) Artorney, Agent, or Firm—Donald A. Nissen
(65) Prior Publication Data (57) ABSTRACT
US 2004/0134845 AL Jul. 15, 2004 Apparatus for eliminating siphoning, “dead” regions, and
(51) Int. CL7 o BO1D 15/08 fluid concentration gradients in microscale analytical
(52) US.CL oo, 210/198.2; 210/656; 204/601;  devices. In its most basic embodiment, the present invention
422/70 affords passive injection control for both electric field-driven
(58) Field of Search ..............ccccooccooo...... 204/600, 601, ~ and pressure-driven systems by providing additional fluid
ow channels or auxiliary channels disposed on either side
204/602, 603, 604, 605, 451, 452, 453,  flow channel liary channels disposed her sid
454, 455, 450, 210/635, 656, 659, 198.2; of a sample separation column. The auxiliary channels are
422/70 sized such that volumetric fluid flow rate through these
channels, while sufficient to move the sample away from the
(56) References Cited sample injection region in a timely fashion, is less than that
through the sample separation channel or chromatograph.
U.S. PATENT DOCUMENTS brovgh th : fon ch : h h
5,833,826 A * 11/1998 Nordman .................... 204/452 20 Claims, 4 Drawing Sheets
v 5
1"
?/\ s @7
jad " [} " e
~ - L. — . / -
e
v
P
150
-
lirJO \w 2\30
—
-~ N oF
¥E



