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[0049] In some embodiments, where the target analytes
are detected directly within the microchannel, certain optical
requirements must also be met. One preferred mode of
detection is light detection based for example on UV and
visible, luminescence and fluorescence responses of the
sample material to incident radiation. In this embodiment,
any material used in fabricating the microchannel should
have good optical transmittance, generally allowing at least
about 50%, in some embodiments at least about 20%, and in
still other embodiments at least about 10% transmittance.
And, for example, any material that is to be used in the field
of fluorescence detection and through which light passes
should have sufficiently low fluorescence in the detected
bandwidths so that background fluorescence does not inter-
fere with detection of the signal from the sample material.
Alternatively, as outlined below, electronic detection may be
done, which negates the need for optical transparency.

[0050] The devices of the invention can be made in a
variety of ways, as will be appreciated by those in the art.
See for example W096/39260, directed to the formation of
fluid-tight electrical conduits; U.S. Pat. No. 5,747,169,
directed to sealing; EP 0637996 B1; EP 0637998 B1;
W096/39260;, W0O97/16835; W098/13683; W097/16561,
W097/43629;, W096/39252; W096/15576; W096/15450;,
WO097/37755; and W097/27324; and U.S. Pat. Nos. 5,304,
487, 5,071531, 5,061,336; 5,747,169, 5,296,375, 5,110,745;
5,587,128; 5,498,392; 5,643,738; 5,750,015; 5,726,026;
5,35,358; 5,126,022; 5,770,029; 5,631,337, 5,569,364;
5,135,627, 5,632,876; 5,593,838; 5,585,069; 5,637,469;
5,486,335; 5,755,942; 5,681,484; and 5,603,351, all of
which are hereby incorporated by reference. Suitable fabri-
cation techniques again will depend on the choice of sub-
strate, but preferred methods include, but are not limited to,
a variety of micromachining and microfabrication tech-
niques, including film deposition processes such as spin
coating, chemical vapor deposition, laser fabrication, pho-
tolithographic and other etching techniques using either wet
chemical processes or plasma processes, embossing, injec-
tion molding and bonding techniques (see U.S. Pat. No.
5,747,169, hereby incorporated by reference). In addition,
there are printing techniques for the creation of desired fluid
guiding pathways; that is, patterns of printed material can
permit directional fluid transport. Thus, the build-up of “ink™
can serve to define a flow channel. In addition, the use of
different “inks” or “pastes” can allow different portions of
the pathways having different flow properties.

[0051] For example, materials can be used to change
solute/solvent RF values (the ratio of the distance moved by
a particular solute to that moved by a solvent front). For
example, printed fluid guiding pathways can be manufac-
tured with a printed layer or layers comprised of two
different materials, providing different rates of fluid trans-
port. Multi-material fluid guiding pathways can be used
when it is desirable to modify retention times of reagents in
fluid guiding pathways. Furthermore, printed fluid guiding
pathways can also provide regions containing reagent sub-
stances, by including the reagents in the “inks” or by a
subsequent printing step. See for example U.S. Pat. No.
5,795,453, herein incorporated by reference in its entirety.

[0052] In a preferred embodiment, the solid substrate is
configured for handling a single sample that may contain a
plurality of target analytes. That is, a single sample is added
to the device and the sample may either be aliquoted for
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parallel processing for detection of the analytes or the
sample may be processed serially, with individual targets
being detected in a serial fashion. In addition, samples may
be removed periodically or from different locations for in
line sampling.

[0053] In a preferred embodiment, the solid substrate is
configured for handling multiple samples, each of which
may contain one or more target analytes. In general, in this
embodiment, each sample is handled individually; that is,
the manipulations and analyses are done in parallel, with
preferably no contact or contamination between them. Alter-
natively, there may be some steps in common; for example,
it may be desirable to process different samples separately
but detect all of the target analytes on a single detection
electrode, as described below.

[0054] In addition, it should be understood that while most
of the discussion herein is directed to the use of planar
substrates with microchannels and wells, other geometries
can be used as well. For example, two or more planar
substrates can be stacked to produce a three dimensional
device, that can contain microchannels flowing within one
plane or between planes; similarly, wells may span two or
more substrates to allow for larger sample volumes. Thus for
example, both sides of a substrate can be etched to contain
microchannels; see for example U.S. Pat. Nos. 5,603,351
and 5,681,484, both of which are hereby incorporated by
reference.

[0055] Thus, the devices of the invention include at least
one microchannel or flow channel that allows the flow of
sample from the sample inlet port to the other components
or modules of the system. The collection of microchannels
and wells is sometimes referred to in the art as a “mesoscale
flow system”. As will be appreciated by those in the art, the
flow channels may be configured in a wide variety of ways,
depending on the use of the channel. For example, a single
flow channel starting at the sample inlet port may be
separated into a variety of smaller channels, such that the
original sample is divided into discrete subsamples for
parallel processing or analysis. Alternatively, several flow
channels from different modules, for example the sample
inlet port and a reagent storage module may feed together
into a mixing chamber or a reaction chamber. As will be
appreciated by those in the art, there are a large number of
possible configurations; what is important is that the flow
channels allow the movement of sample and reagents from
one part of the device to another. For example, the path
lengths of the flow channels may be altered as needed; for
example, when mixing and timed reactions are required,
longer and sometimes tortuous flow channels can be used.

[0056] In general, the microfluidic devices of the inven-
tion are generally referred to as “mesoscale” devices. The
devices herein are typically designed on a scale suitable to
analyze microvolumes, although in some embodiments large
samples (e.g. cc’s of sample) may be reduced in the device
to a small volume for subsequent analysis. That is, “mesos-
cale” as used herein refers to chambers and microchannels
that have cross-sectional dimensions on the order of 0.1 um
to 500 um. The mesoscale flow channels and wells have
preferred depths on the order of 0.1 um to 100 um, typically
2-50 um. The channels have preferred widths on the order of
2.0 to 500 pum, more preferably 3-100 um. For many
applications, channels of 5-50 ym are useful. However, for



