United States Patent [

Benvegnu et al.

US005900130A

5,900,130
May 4, 1999

[(11] Patent Number:
451 Date of Patent:

[54] METHOD FOR SAMPLE INJECTION IN
MICROCHANNEL DEVICE

[75] Inventors: Dominic Benvegnu, [.a Honda; Randy
M. McCormick, Santa Clara, both of

Calif.
[73] Assignee: Alcara BioSciences, Inc., Hayward,
Calif.
[21] Appl. No.: 08/878,447
[22] Filed: Jun. 18, 1997
[51] It CLE e GO1N 27/26
[52] US.ClL . 204/453; 204/454; 204/604
[58] Field of Search .........ccccccoeecnenenncneee 204/451-455,
204/601-605; 422/68.1, 100, 102, 101,
70, 435/287.2, 288.5; 210/656—658, 198.2,
198.3
[56] References Cited
U.S. PATENT DOCUMENTS
4,908,112 3/1990 Pace .....covevviivvniiiiiiniinininen 204/299
5,126,022  6/1992 Soane et al. 204/180
5,250,263 1071993 MANZ eooroveeeeereerereereeeemsreeersenens 422/81
5,599,432 2/1997 Manz et al. .
5,779,868  7/1998 Parce et al. .
5,800,690 9/1998 Chow et al. .

FOREIGN PATENT DOCUMENTS

0 620 432 A1 10/1994 European Pat. Off. .
WO 96/04547  2/1996  WIPO .

OTHER PUBLICATIONS

Harrison et al., “Capillary Electrophoresis and Sample Injec-
tion Systems Integrated on a Planar Glass Chip,” Anal.
Chem, (1992), 64, pp. 1926-1932.

Jacobson et al., “Microchip Capillary Electrophoresis with
an Integrated Postcolumn Reactor,” Anal. Chem, (1994), 66,
pp. 3472-3476.

Jacobson et al., “Effects of Injection Schemes and Column
Geometry on the Performance of Microchip Electrophoresis
Devices,” Anal. Chem, (1994), 66, pp. 1107-1113.

Primary Examiner—William H. Beisner
Attorney, Agent, or Firm—Flehr Hohbach Test Albritton &
Herbert LLP

[57] ABSTRACT

A method and device are provided for transporting a liquid
sample into a third microchannel from an intersection of at
least a first, a second, and a fourth microchannel, by stages.
In a first stage, liquid sample is moved in and from the fourth
microchannel through the intersection and into the second
microchannel and concurrently carrier liquid is moved in
and from the first and third microchannels through the
intersection and into the second microchannel. Thereafter in
asecond stage, at least part of the contents of the intersection
is moved into the third channel and concurrently a part of the
contents of the second and fourth microchannels is moved
through the intersection and into the third microchannel.
Thereafter in a third stage, carrier liquid is moved from the
first microchannel simultaneously through the intersection
and into the second, third, and fourth microchannels. In
some embodiments the liquid sample and the carrier liquid
are moved electrokinetically, that is, by application of an
electric field to segments of the microchannels.
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