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mined and/or sorted in some cases, and in other cases, at least
about 20 droplets per second, at least about 30 droplets per
second, at least about 100 droplets per second, at least about
200 droplets per second, at least about 300 droplets per sec-
ond, at least about 500 droplets per second, at least about 750
droplets per second, at least about 1000 droplets per second,
at least about 1500 droplets per second, at least about 2000
droplets per second, at least about 3000 droplets per second,
at least about 5000 droplets per second, at least about 7500
droplets per second, at least about 10,000 droplets per second,
at least about 15,000 droplets per second, at least about
20,000 droplets per second, at least about 30,000 droplets per
second, at least about 50,000 droplets per second, at least
about 75,000 droplets per second, at least about 100,000
droplets per second, at least about 150,000 droplets per sec-
ond, at least about 200,000 droplets per second, at least about
300,000 droplets per second, at least about 500,000 droplets
per second, at least about 750,000 droplets per second, at least
about 1,000,000 droplets per second, at least about 1,500,000
droplets per second, at least about 2,000,000 or more droplets
per second, or at least about 3,000,000 or more droplets per
second may be determined and/or sorted in such a fashion.
[0104] In one set of embodiments, a fluidic droplet may be
directed by creating an electric charge (e.g., as previously
described) on the droplet, and steering the droplet using an
applied electric field, which may be an AC field, a DC field,
etc. In some cases, the applied electric field may be applied by
one or more electrodes proximate the fluidic droplet. In
another set of embodiments, a fluidic droplet may be sorted or
steered by inducing a dipole in the fluidic droplet (which may
be initially charged or uncharged), and sorting or steering the
droplet using an applied electric field. The electric field may
be an AC field, a DC field, etc.

[0105] As an example, an electric field may be selectively
applied and removed (or a different electric field may be
applied, e.g., a reversed electric field) as needed to direct the
fluidic droplet to a particular region. The electric field may be
selectively applied and removed as needed, in some embodi-
ments, without substantially altering the flow of the liquid
containing the fluidic droplet. For example, a liquid may flow
on a substantially steady-state basis (i.e., the average flowrate
of the liquid containing the fluidic droplet deviates by less
than 20% or less than 15% of the steady-state flow or the
expected value of the flow of liquid with respect to time, and
in some cases, the average flowrate may deviate less than 10%
orless than 5%) or other predetermined basis through a fluidic
system of the invention (e.g., through a channel or a micro-
channel), and fluidic droplets contained within the liquid may
be directed to various regions, e.g., using an electric field,
without substantially altering the flow of the liquid through
the fluidic system.

[0106] Inanother embodiment, the fluidic droplets may be
screened or sorted within a fluidic system of the invention by
altering the flow of the liquid containing the droplets. For
instance, in one set of embodiments, a fluidic droplet may be
steered or sorted by directing the liquid surrounding the flu-
idic droplet into a first channel, a second channel, etc.
[0107] In another set of embodiments, pressure within a
fluidic system, for example, within different channels or
within different portions of a channel, can be controlled to
direct the flow of fluidic droplets. For example, a droplet can
be directed toward a channel junction including multiple
options for further direction of flow (e.g., directed toward a
branch, or fork, in a channel defining optional downstream
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flow channels). Pressure within one or more of the optional
downstream flow channels can be controlled to direct the
droplet selectively into one of the channels, and changes in
pressure can be effected on the order of the time required for
successive droplets to reach the junction, such that the down-
stream flow path of each successive droplet can be indepen-
dently controlled. In one arrangement, the expansion and/or
contraction of liquid reservoirs may be used to steer or sort a
fluidic droplet into a channel, e.g., by causing directed move-
ment of the liquid containing the fluidic droplet. The liquid
reservoirs may be positioned such that, when activated, the
movement of liquid caused by the activated reservoirs causes
the liquid to flow in a preferred direction, carrying the fluidic
droplet in that preferred direction. For instance, the expansion
of a liquid reservoir may cause a flow of liquid towards the
reservoir, while the contraction of a liquid reservoir may
cause a flow of liquid away from the reservoir. In some cases,
the expansion and/or contraction of the liquid reservoir may
be combined with other flow-controlling devices and meth-
ods, e.g., as described herein. Non-limiting examples of
devices able to cause the expansion and/or contraction of a
liquid reservoir include pistons and piezoelectric compo-
nents. In some cases, piezoelectric components may be par-
ticularly useful due to their relatively rapid response times,
e.g., in response to an electrical signal.

[0108] In some embodiments, the fluidic droplets may be
sorted into more than two channels, and in certain cases, a
fluidic droplet may be sorted and/or split into two or more
separate droplets, for example, depending on the particular
application. Any of the above-described techniques may be
used to split and/or sort droplets. As a non-limiting example,
by applying (or removing) a first electric field to a device (or
a portion thereof), a fluidic droplet may be directed to a first
region or channel; by applying (or removing) a second elec-
tric field to the device (or a portion thereof), the droplet may
be directed to a second region or channel; by applying a third
electric field to the device (or a portion thereof), the droplet
may be directed to a third region or channel; etc., where the
electric fields may differ in some way, for example, in inten-
sity, direction, frequency, duration, etc. In a series of droplets,
each droplet may be independently sorted and/or split; for
example, some droplets may be directed to one location or
another, while other droplets may be split into multiple drop-
lets directed to two or more locations.

[0109] Additional examples of screening or sorting fluidic
droplets are disclosed in U.S. patent application Ser. No.
11/360,845, filed Feb. 23, 2006, entitled “Electronic Control
of Fluidic Species,” published as U.S. Patent Application
Publication No. 2007/000342 on Jan. 4, 2007, incorporated
herein by reference.

[0110] In still another aspect, one or more fluidic droplets
may be fused with other fluidic droplets, for example, to
introduce and mix the contents of one droplet with another.
One example set of embodiments is illustrated in FIG. 4. In
this set of embodiments, a fluidic droplet comprising one or
more cells may be fused with a fluidic droplet comprising a
signaling entity (e.g., a bead) to introduce a cell to the signal-
ing entity. In some cases, the microfluidic systems described
herein may be used to accomplish the fusing step, as
described in more detail below. Examples of such systems
include those described in, for example, in U.S. patent appli-
cation Ser. No. 11/360,845, filed Feb. 23, 2006, entitled
“Electronic Control of Fluidic Species,” published as U.S.



