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The method includes moving the valve to a third position to fluidly connect a buffer reagent reservoir containing a buffer reagent to
the flow cell and flowing the buffer reagent into the flow cell.
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TWO-PHASE FLUSHING SYSTEMS AND METHODS
BACKGROUND

[0001] Fluidic cartridges carrying reagents and a flow cell are sometimes used in
connection with fluidic systems. The fluidic cartridges include fluidic lines through which the
reagents flow. The reagent may be used during a flushing operation.

SUMMARY

[0002] In accordance with a first example, a method includes or comprises moving a
valve to a first position to fluidly connect a first reagent reservoir containing a first reagent to
a flow cell. The method includes or comprises flowing the first reagent from the first reagent
reservoir into the flow cell to perform a biochemical reaction. The method includes or
comprises moving the valve to a second position to fluidly connect gas to the flow cell and
flowing the gas in the flow cell to expel at least a portion of the first reagent from the
biochemical reaction from the flow cell. The method includes or comprises moving the valve
to a third position to fluidly connect a buffer reagent reservoir containing a buffer reagent to
the flow cell and flowing the buffer reagent into the flow cell. The method includes or
comprises moving the valve to the second position to fluidly connect the gas to the flow cell
and flowing the gas to the flow cell to expel at least a portion of the buffer reagent from the
flow cell. The method includes or comprises moving the valve to the third position to fluidly
connect the buffer reagent reservoir to the flow cell and flowing the buffer reagent into the
flow cell. The method includes or comprises moving the valve to a fourth position to fluidly

connect a second reagent reservoir containing a second reagent to the flow cell.

[0003] In accordance with a second example, an apparatus includes or comprises a
fluidics cartridge receivable within a cartridge receptacle of a system and adapted to carry a
flow cell. The fluidics cartridge includes or comprises a first reagent reservoir containing a
first reagent and a buffer reagent reservoir containing a buffer reagent, a valve, and a body
including or comprising fluidic lines and an inlet port. The inlet port is adapted to be coupled
to a gas source. The body carries the first reagent reservoir, the buffer reagent reservoir,
and the valve. The fluidic lines fluidly couples the inlet port, the first reagent reservoir, the
buffer reagent reservoir, the valve, and the flow cell. The valve is movable: to a first position
to fluidly connect the first reagent reservoir to the flow cell to flow the first reagent from the
first reagent reservoir into the flow cell to perform a biochemical reaction, to a second
position to fluidly connect the gas source to the flow cell to flow gas into the flow cell to expel
at least a portion of the first reagent from the biochemical reaction from the flow cell, and to a
third position to fluidly connect the buffer reagent reservoir to the flow cell to flow the buffer
reagent into the flow cell.
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[0004] In accordance with a third example, an apparatus includes or comprises a
system including or comprising: a valve drive assembly, a cartridge receptacle, and one or
more processors, the one or more processors coupled to the valve drive assembly. The
apparatus includes or comprises a reagent cartridge receivable within the cartridge
receptacle. The reagent cartridge includes or comprises: a reagent reservoir, a flow cell, a
valve, and fluidic lines. One or more of the fluidic lines fluidly couples the reagent reservoir,
the flow cell, and the valve. The apparatus includes or comprises a gas source. The one or
more processors is adapted to cause the valve drive assembly to actuate the valve between
a first position flowing reagent to the flow cell and a second position flowing gas to the flow
cell.

[0005] In accordance with a fourth example, a method includes or comprises moving
a valve to a first position to fluidly connect a first reagent reservoir containing a first reagent
to a flow cell and flowing the first reagent from the first reagent reservoir to the flow cell to
perform a biochemical reaction. The method includes moving the valve to a second position
to fluidly connect gas to the flow cell and flowing the gas into the flow cell to expel at least a
portion of the first reagent from the biochemical reaction from the flow cell. The method
includes moving the valve to a third position to fluidly connect a buffer reagent reservoir
containing a buffer reagent to the flow cell and flowing the buffer reagent into the flow cell.

[0006] In accordance with a fifth example, a method includes or comprises
pressurizing one or more reagent reservoirs of a reagent cartridge via a gas source. The
reagent cartridge carries a flow cell and fluidic lines. One or more of the reagent reservoirs
contains reagent. One or more of the fluidic lines fluidly couple the reagent reservoirs and
the flow cell. The method also includes or comprises iteratively and alternatingly flowing gas
and reagent through the reagent cartridge and the flow cell.

[0007] In accordance with a sixth example, an apparatus includes or comprises a
fluidics cartridge receivable within a cartridge receptacle of a system and adapted to carry a
flow cell. The fluidics cartridge includes or comprises reservoirs having or comprising outlets,
a valve, and a body including or comprising fluidic lines and an inlet port. The inlet port is
adapted to be coupled to a gas source. The body carries the reservoirs and the valve. The
fluidic lines fluidly couples the inlet port, the reservoirs, the valve, and the flow cell. The valve
is actuatable to perform a two-phase flushing operation to selectively flow one of gas
received at the gas source to the flow cell and fluid from a first one of the reservoirs to the

flow cell.

[0008] In accordance with a seventh example, an apparatus includes or comprises a
system, including or comprising: a valve drive assembly, a cartridge receptacle, and one or
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more processors. The one or more processors coupled to the valve drive assembly. The
apparatus also includes or comprises a reagent cartridge receivable within the cartridge
receptacle. The reagent cartridge includes or comprises a reagent reservoir, a flow cell, a
valve, and fluidic lines. One or more of the fluidic lines fluidly couples the reagent reservoir,
the flow cell, and the valve. The apparatus includes or comprises a gas source. The gas
source is to be fluidly coupled to the valve and to the reagent reservoir to pressurize the
reagent reservoir. The one or more processors is adapted to cause the valve drive assembly
to actuate the valve between a first position flowing reagent to the flow cell and a second
position flowing gas to the flow cell.

[0009] In accordance with an eighth example, a method includes or comprises
pressurizing one or more reagent reservoirs of a reagent cartridge. The reagent cartridge
carries a flow cell and includes or comprises the reagent reservoirs and fluidic lines. The
reagent reservoirs contain reagent. One or more of the fluidic lines fluidly couple the reagent
cartridges and the flow cell. The method also includes or comprises performing a two-phase
flushing operation of the reagent cartridge and the flow cell including or comprising
selectively flowing one of reagent and gas through the flow cell.

[0010] In further accordance with the foregoing first, second, third, fourth, fifth, sixth,
seventh, and/or eighth examples, an apparatus and/or method may further include or

comprise any one or more of the following:

[0011] In accordance with one example, moving the valve to the first position
includes or comprises actuating a first valve to fluidly connect the first reagent reservoir and
moving the valve to the second position includes or comprises actuating a second valve to
fluidly connect the gas to the flow cell.

[0012] In accordance with another example, further including or comprising

pressurizing the buffer reagent reservoir.

[0013] In accordance with another example, each of flowing the gas to the flow cell
includes or comprises flowing the gas through a reagent reservoir that is substantially empty.

[0014] In accordance with another example, each of flowing the gas to the flow cell
includes or comprises flowing the gas through a fluidic line coupled between a gas source
and the flow cell.

[0015] In accordance with another example, each of flowing the gas to the flow cell
includes or comprises flowing the gas through a manifold of a reagent cartridge. The reagent
cartridge carries the first reagent reservoir, the buffer reagent reservoir, and the second

reagent reservair.
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[0016] In accordance with another example, further including or comprising a second
reagent reservoir containing a second reagent. The fluidic lines fluidly couples the inlet port,
the second reagent reservoir, the valve, and the flow cell. The valve is further movable: to
the second position to fluidly connect the gas source to the flow cell to flow gas into the flow
cell to expel at least a portion of the buffer reagent from the flow cell, to the third position to
fluidly connect the buffer reagent reservoir to the flow cell to flow the buffer reagent into the
flow cell, and to a fourth position to fluidly connect the second reagent reservoir to the flow
cell.

[0017] In accordance with another example, the buffer reagent reservoir is
pressurized via the gas source.

[0018] In accordance with another example, further including or comprising a second
reagent reservoir. In the second position and when the second reagent reservoir does not
substantially contain fluid, the gas source is fluidly connected to the flow cell through the

second reagent reservair.

[0019] In accordance with another example, one of the fluidic lines directly fluidly
couples the inlet port and the flow cell.

[0020] In accordance with another example, the fluidics cartridge includes or
comprises a manifold. The manifold includes or comprises the inlet port, the fluidic lines
coupling the manifold, the valve, and the buffer reagent reservoir.

[0021] In accordance with another example, the gas source includes or comprises a
compressed-gas cartridge. The apparatus further includes or comprises a plug and a
piercing mechanism. A receptacle of the manifold includes or comprises a first portion and a
second portion. The piercing mechanism is disposed within the first portion and is adapted to
pierce the compressed-gas cartridge to allow gas to flow into the manifold. The plug is
coupled to the manifold adjacent the second portion.

[0022] In accordance with another example, the inlet port includes or comprises an
interface adapted to be sealingly engaged by the system when the fluidics cartridge is
received within the cartridge receptacle to fluidly couple the inlet port and the gas source of
the system.

[0023] In accordance with another example, the inlet port includes or comprises
walls that extend from a base. The walls have or comprise a first portion and a second
portion. The first portion is coupled to the base. The second portion forms an interface that is
adapted to couple with the gas source. The base define outlets that are fluidly coupled to the

reservoirs.
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[0024] In accordance with another example, the gas source includes or comprises a
compressed-gas cartridge.

[0025] In accordance with another example, further including or comprising a plug
and a piercing mechanism. A receptacle includes or comprises a first portion and a second
portion. The piercing mechanism is disposed within the first portion and is adapted to pierce
the compressed-gas cartridge to allow gas to flow into the manifold. The plug is coupled to
the manifold adjacent the second portion.

[0026] In accordance with another example, the body includes or comprises the
reservoirs.
[0027] In accordance with another example, the gas source is to be fluidly coupled to

the valve and to the reagent reservoir to pressurize the reagent reservoir.

[0028] In accordance with another example, further including or comprising a second
reagent reservoir and flowing gas to the flow cell includes or comprises flowing gas through
the second reagent reservoir to the flow cell.

[0029] In accordance with another example, further including or comprising a
regulator. The regulator is coupled between the gas source and the reagent reservair.

[0030] In accordance with another example, the reagent cartridge includes or
comprises a manifold. The manifold is coupled to the gas source. The fluidic lines couple the
manifold and the reagent cartridge.

[0031] In accordance with another example, the manifold includes or comprises an
inlet port and the system includes or comprises the gas source. The inlet port is adapted to
be fluidly coupled with the gas source.

[0032] In accordance with another example, the manifold includes or comprises a

receptacle adapted to receive the gas source.

[0033] In accordance with another example, the reagent cartridge contains the
reagent.
[0034] In accordance with another example, moving the valve to the first position

includes or comprises actuating a first valve to fluidly connect the first reagent reservoir,
moving the valve to the second position includes or comprises actuating a second valve to
fluidly connect the gas to the flow cell, and moving the valve to the third position includes or
comprises actuating a third valve to fluidly connect the buffer reagent reservoir to the flow
cell.
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[0035] In accordance with another example, further including or comprising

pressurizing the buffer reagent reservoir.

[0036] In accordance with another example, flowing the gas to the flow cell includes
or comprises flowing the gas through a manifold of a reagent cartridge. The reagent
cartridge carries the first reagent reservoir and the buffer reagent reservoir.

[0037] In accordance with another example, flowing the gas to the flow cell includes
or comprises flowing the gas from a compressed-gas cartridge.

[0038] In accordance with another example, the compressed-gas cartridge is carried
by a reagent cartridge.

[0039] In accordance with another example, flowing the gas to the flow cell includes
or comprises piercing a compressed-gas cartridge with a piercing mechanism disposed
within a receptacle of a reagent cartridge. The receptacle receives the compressed-gas
cartridge.

[0040] It should be appreciated that all combinations of the foregoing concepts and
additional concepts discussed in greater detail below {provided such concepts are not
mutually inconsistent) are contemplated as being part of the inventive subject matter
disclosed herein. In particular, all combinations of claimed subject matter appearing at the
end of this disclosure are contemplated as being part of the inventive subject matter
disclosed herein.

BRIEF DESCRIPTION OF THE DRAWINGS

[0041] Fig. 1 illustrates a schematic diagram of an example system in accordance
with the teachings of this disclosure.

[0042] Fig. 2 illustrates a schematic diagram of another reagent cartridge in
accordance with the teachings of this disclosure.

[0043] Fig. 3 illustrates a schematic diagram of another reagent cartridge in
accordance with the teachings of this disclosure.

[0044] Fig. 4 illustrates a schematic diagram of another reagent cartridge in
accordance with the teachings of this disclosure.

[0045] Fig. 5 illustrates a schematic diagram of an example reagent cartridge

receivable within a cartridge receptacle of the system of Fig. 1.

[0046] Fig. 6 illustrates a detailed view of the example reagent cartridge of Fig. 5
showing the fluidic couplings between a manifold of the reagent cartridge and reagent
reservoirs of the reagent cartridge.
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[0047] Fig. 7 illustrates a detailed view of one of the reagent reservoirs of the
example reagent cartridge of Fig. 5.

[0048] Fig. 8 illustrates a schematic diagram of alternative example manifold that can
be used to implement the reagent cartridge of Fig. 5.

[0049] Fig. 9 illustrates a flowchart for a method of performing a flushing operation

using the system of Fig. 1.

[0050] Fig. 10 illustrates a flowchart for another method of performing a flushing

operation using the system of Fig. 1.
DETAILED DESCRIPTION

[0051] Although the following text discloses a detailed description of example
methods, apparatus, and/or articles of manufacture, it should be understood that the legal
scope of the property right is defined by the words of the claims set forth at the end of this
patent. Accordingly, the following detailed description is to be construed as examples only
and does not describe every possible example, as describing every possible example would
be impractical, if not impossible. Numerous alternative examples could be implemented,
using either current technology or technology developed after the filing date of this patent. It
is envisioned that such alternative examples would still fall within the scope of the claims.

[0052] The examples disclosed herein relate to fluidic cartridges adapted to perform
two-phase flushing operations. The two-phase flushing operations use laminar flow and
shearing to wash off contamination during sequencing-by-synthesis (SBS) chemistry and/or
during other fluidic operations, for example. The disclosed examples also relate to fluidic
instruments (e.g., sequencing platforms) that are adapted to interface with the fluidic
cartridges to cause the two-phase flushing operation to occur.

[0053] In an example, a fluidic cartridge includes a manifold that is fluidly coupled to
one or more reagent reservoirs and to the flow cell. Thus, the reagent reservoirs can be
pressurized. Alternatively, the reagent reservoirs are not pressurized. The manifold is
couplable to a gas source. A valve is disposed between the reagent reservoirs and the flow
cell and is actuatable to flow reagent to the flow cell. The valve is also actuatable to flow gas
to the flow cell. In some examples, the manifold is directly coupled to the valve to allow gas
to selectively flow into the flow cell separate from a reagent reservoir. In other examples, gas
is allowed to selectively flow to the valve through one of the reagent reservoirs when (or if)
that reagent reservoir does not substantially contain reagent.

[0054] In a first flushing operation example, the two phase flushing operation
includes iteratively and alternatingly flowing a buffer reagent and gas through the flow cell.
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Such an approach allows the gas to purge a bulk of the reagent from the flow cell and/or
fluidic lines, then utilizes the buffer reagent (e.g., a wash buffer) to dilute and/or mix with any
remnant prior reagent that may be in areas of the reagent cartridge that do not get purged by
the gas or are otherwise difficult to wash. Subsequent sequences of gas and buffer reagent
can further purge and dilute any remnant prior reagent. The iterative and alternative flow of
gas and buffer reagent reduces a volume of buffer reagent needed to dilute and/or purge the
prior reagent from the flow cell and/or fluidic lines, for example. Further, such an approach of
following the gas with reagent allows the reagent to purge gas bubbles from the system.

[0055] In a second flushing operation example, the two phase flushing operation
includes flowing gas through the flow cell and then flowing a buffer reagent to the flow cell
without the repetition disclosed above. By structuring the example fluidic cartridge to perform
two-phase flushing operations, the fluidic cartridges disclosed herein can increase flush
efficiency. “Flush efficiency” as used herein refers to an amount of buffer reagent used
during a flushing operation. For example, in one example, flush efficiency is a metric that
describes how much volume of reagent is needed to remove the previous reagent. Thus,
using the disclosed examples, less reagent can be used during flushing operations while
achieving, for example, a residual concentration below about 0.01%. Using less reagent for
the flushing operations allows the fluidic cartridges to carry less reagent and to be made
smaller, weigh less and/or cost less to produce.

[0056] Fig. 1 illustrates a schematic diagram of an example system 100 in
accordance with the teachings of this disclosure. The system 100 can be used to perform an
analysis on one or more samples of interest. The sample may include one or more DNA
clusters that have been linearized to form a single stranded DNA (sstDNA). In the example
shown, the system 100 is adapted to receive a reagent cartridge 102 and includes, in part, a
gas source 103, a drive assembly 104, a controller 106, an imaging system 108, and a
waste reservoir 109. The controller 106 is electrically and/or communicatively coupled to the
drive assembly 104 and to the imaging system 108 and is adapted to cause the drive
assembly 104 and/or the imaging system 108 to perform various functions as disclosed

herein.

[0057] The reagent cartridge 102 carries the sample of interest. The gas source 103
may, in some implementations, be used to pressurize the reagent cartridge 102 and the
drive assembly 104 interfaces with the reagent cartridge 102 to flow one or more reagents
(e.g., A, T, G, C nucleotides) that interact with the sample through the reagent cartridge 102.
The gas source 103 may be provided by the system 100 and/or may be carried by the
reagent cartridge 110 (see, for example, Fig. 8).
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[0058] In an example, a reversible terminator is attached to the reagent to allow a
single nucleotide to be incorporated by the sstDNA per cycle. In some such examples, one
or more of the nucleotides has a unique fluorescent label that emits a color when excited.
The color (or absence thereof) is used to detect the corresponding nucleotide. In the
example shown, the imaging system 108 is adapted to excite one or more of the identifiable
labels (e.g., a fluorescent label) and thereafter obtain image data for the identifiable labels.
The labels may be excited by incident light and/or a laser and the image data may include
one or more colors emitted by the respective labels in response to the excitation. The image
data (e.g., detection data) may be analyzed by the system 100. The imaging system 108
may be a fluorescence spectrophotometer including an objective lens and/or a solid-state
imaging device. The solid-state imaging device may include a charge coupled device (CCD)
and/or a complementary metal oxide semiconductor (CMOS).

[0059] After the image data is obtained, the drive assembly 104 interfaces with the
reagent cartridge 102 to flow another reaction component (e.g., a reagent) and/or gas
through the reagent cartridge 102 that is thereafter received by the waste reservoir 109
and/or otherwise exhausted by the reagent cartridge 102. The reagent and the gas can be
alternatingly flowed through the reagent cartridge 102. The reaction component and the gas
perform a flushing operation that chemically cleaves the fluorescent label and the reversible
terminator from the sstDNA. The sstDNA is then ready for another cycle.

[0060] Referring to the reagent cartridge 102, in the example shown, the reagent
cartridge 102 is receivable within a cartridge receptacle 110 of the system 100 and includes
a manifold 112, reagent reservoirs 114, a body 116, one or more valves 118, and fluidic lines
120. In other examples, the reagent cartridge 102 does not include the manifold 112. The
reagent reservoirs 111 may contain fluid (e.g., reagent and/or another reaction component)
and the valves 118 may be selectively actuatable to control the flow of fluid through the
fluidic lines 120. One or more of the valves 118 may be implemented by a rotary valve, a
pinch valve, a flat valve, a solenoid valve, a check valve, a piezo valve, etc. The body 116
may be formed of solid plastic using injection molding techniques and/or additive
manufacturing techniques. In some examples, the reagent reservoirs 114 are integrally
formed with the body 116. In other examples, the reagent reservoirs 114 are separately
formed and coupled to the body 116.

[0061] The manifold 112 is fluidly coupled to the gas source 103, the reagent
reservoirs 114, and the valve 118. As a result, gas (e.g., air) flows through the manifold 112
to the reagent reservoirs 114 to pressurize the reagent cartridge 102 and to the valve 118.
Pressurizing the reagent cartridge 102 allows for a flushing operation to take place during
which air and/or reagent flow through a flow cell 122 under positive pressure. Flowing the

9
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reagent through the fluidic lines 120 under positive pressure increases the flow rate through
the reagent cartridge 102 and/or decreases a response time to flow the reagent into, for
example, the flow cell 122 and, more generally, reduces cycle times of the system 100.
Alternatively, the reagent reservoirs 114 may not be pressurized.

[0062] The reagent cartridge 102 is in fluid communication with the flow cell 122. In
the example shown, the flow cell 122 is carried by the reagent cartridge 102 and is received
via a flow cell receptacle 123. Alternatively, the flow cell 122 can be integrated into the
reagent cartridge 102. In such examples, the flow cell receptacle 123 may not be included
or, at least, the flow cell 122 may not be removably receivable within the reagent cartridge
102. As a further alternative, the flow cell 122 may be separate from the reagent cartridge
102.

[0063] The manifold 112 includes an inlet 124 fluidly coupled to the gas source 103
and the outlets 125. One of the outlets 125 may be fluidly coupled to an inlet 126 of the
reagent reservoir 114 and one of the outlets 125 may be fluidly coupled to the valve 118. As
an alternative, the fluidic line 120 between the manifold 112 and the valve 118 may be
removed such that the manifold 112 is coupled to the valve 118 via the reagent reservoir 114
(See, for example, Figs. 2 — 8). The reagent reservoir 114 also includes an outlet 127 fluidly
coupled to the valve 118.

[0064] A regulator 128 can be positioned between the gas source 103 and the
manifold 112 and is adapted to regulate a pressure of the gas provided to the manifold 112.
Alternatively, the regulator 128 may not be included. The regulator 128 may be implemented
by a multi-channel regulator. In an example, the pressure applied to, for example, the
reagent reservoir 114, is determined by calibrating a flow rate in the reagent cartridge 102 to
a pressure of the gas source 103. However, the pressure may be selected in different ways.
Alternatively, one or more regulators 128 may be positioned between the manifold and the
reagent reservoir 114 and/or between the manifold 112 and the valve 118.

[0065] While the above disclosure describes urging reagent through the flow cell 122
under positive pressure, reagent may alternatively be drawn through the flow cell 122 under
negative pressure when, for example, the reagent reservoirs 114 are not pressurized. To do
so, the reagent cartridge 110 may include a pump 135 positioned between the flow cell 122
and the waste reservoir 109. The waste reservoir 109 may be selectively receivable within a
waste reservoir receptacle 129 of the system 100. The pump 135 may be implemented by a
syringe pump, a peristaltic pump, a diaphragm pump, etc. While the pump 135 may be
positioned between the flow cell 122 and the waste reservoir 109, in other examples, the
pump 135 may be positioned upstream of the flow cell 122 or omitted entirely.
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[0066] Referring now to the drive assembly 104, in the example shown, the drive
assembly 104 includes a pump drive assembly 130 and a valve drive assembly 131. The
pump drive assembly 130 is adapted to interface with the pump 135 to pump fluid through
the reagent cartridge 110. The valve drive assembly 131 is adapted to interface with the
valve 118 to control the position of the valve 118. In an example, the valve 118 is
implemented by a rotary valve having a first position that blocks flow to the flow cell 122, a
second position that allows flow from the reagent reservoir 114 to the flow cell 122, and a
third position that allows gas flow from the gas source 103 to the flow cell 122. However, the
valve 118 may be positioned in any number of positions to flow any one or more of a first
reagent, a buffer reagent, gas, a second reagent, etc. to the flow cell 122. In such examples,
the valve drive assembly 131 may include a shaft that actuates the valve 118 to perform a
flushing operation where the position of the valve 118 is alternated between flowing gas
through the flow cell 122 for a threshold amount of time to flowing reagent through the flow
cell 122 for a threshold amount of time to flowing gas through the flow cell 122 for a
threshold amount of time and so on. Alternatively, the valve drive assembly 131 may perform
a flushing operation where the position of the valve 118 is alternated between flowing gas
through the flow cell 122 to flowing reagent through the flow cell 122 without again flowing
gas through the flow cell 122. However, flushing operations may be performed in any
desired sequence.

[0067] By performing a flushing operation where gas flows through the flow cell 122
in addition to reagent flowing through the flow cell 122, in some examples, a volume of
reagent (e.g., wash buffer) may be reduced by about 50% and a volume of the reagent
cartridge 110 may be reduced by about 30% to about 50% as compared to volumes needed
when reagent (e.g., wash buffer) alone is utilized. However, depending on the fluidic
architecture of the reagent cartridge 110, the reduction in size and/or the reduction in
reagent volume carried by the reagent cartridge 110 may be different. By reducing the
volume of reagent, a reagent thaw time (e.g., an amount of time it takes to de-thaw the
reagent) is correspondingly reduced and a size of the reagent reservoir 114 is also reduced.
Put another way, reagent cartridges produced using the disclosed examples may include
less reagent, have a smaller foot print, use less material, cost less, and/or weigh less.

[0068] Referring to the controller 106, in the example shown, the controller 106
includes a user interface 132, a communication interface 133, one or more processors 134,
and a memory 136 storing instructions executable by the one or more processors 134 to
perform various functions including the disclosed examples. The user interface 132, the
communication interface 133, and the memory 136 are electrically and/or communicatively

coupled to the one or more processors 134.
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[0069] In an example, the user interface 132 is adapted to receive input from a user
and to provide information to the user associated with the operation of the system 100
and/or an analysis taking place. The user interface 132 may include a touch screen, a
display, a key board, a speaker(s), a mouse, a track ball, and/or a voice recognition system.
The touch screen and/or the display may display a graphical user interface (GUI).

[0070] In an example, the communication interface 133 is adapted to enable
communication between the system 100 and a remote system(s) (e.g., computers) via a
network(s). The network(s) may include an intranet, a local-area network (LAN), a wide-area
network (WAN), the intranet, etc. Some of the communications provided to the remote
system may be associated with analysis results, imaging data, etc. generated or otherwise
obtained by the system 100. Some of the communications provided to the system 100 may
be associated with a fluidics analysis operation, patient records, and/or a protocol(s) to be
executed by the system 100.

[0071] The one or more processors 134 and/or the system 100 may include one or
more of a processor-based system(s) or a microprocessor-based system(s). In some
examples, the one or more processors 142 and/or the system 100 includes a reduced-
instruction set computer(s) (RISC), an application specific integrated circuit(s) (ASICs), a
field programable gate array(s) (FPGAs), a field programable logic device(s) (FPLD(s)), a
logic circuit(s), and/or another logic-based device executing various functions including the
ones described herein.

[0072] The memory 136 can include one or more of a hard disk drive, a flash
memory, a read-only memory (ROM), erasable programable read-only memory (EPROM),
electrically erasable programable read-only memory (EEPROM), a random-access memory
(RAM), non-volatile RAM (NVRAM) memory, a compact disk (CD), a digital versatile disk
(DVD), a cache, and/or any other storage device or storage disk in which information is
stored for any duration (e.g., permanently, temporarily, for extended periods of time, for
buffering, for caching).

[0073] Fig. 2 illustrates a schematic diagram of another reagent cartridge 200 in
accordance with the teachings of this disclosure. The reagent cartridge 200 may be
receivable within the cartridge receptacle 110 of Fig. 1. Elements of the reagent cartridge
200 which are the same or similar to the reagent cartridge 102 of Fig. 1 are designated by
the same reference numeral. A description of these elements is abbreviated or eliminated in
the interest of brevity. In contrast to the reagent cartridge 102 of Fig. 1, the reagent cartridge
200 of Fig. 2 does not include the manifold 112, the flow cell receptacle 123, nor the pump
135 but it does include an inlet port 138 in direct communication with the gas source 103. In
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some examples, the gas source 103 is carried by the reagent cartridge 102. In other
examples, the gas source 103 is provided by the system 100, for example.

[0074] While the examples disclosed above illustrate the gas source 103 directly
fluidly coupled to the valve 118, the reagent reservoirs 114 themselves may be used to flow
gas to the flow cell 122 when they are at least substantially empty. As set forth herein, the
phrase substantially empty means that the reagent reservoir(s) 114 allows gas to flow
through the reagent reservoir 114 to the flow cell 122 as opposed to when the reagent
reservoir 114 contains reagent and the gas is used to urge the reagent toward the flow cell
122. One such detailed example of a reagent cartridge 300 is illustrated in Fig. 3 and
another such detailed example of a reagent cartridges 400 is illustrated in Fig. 4. These
reagent cartridges 300, 400 may be receivable within the cartridge receptacle 110 of the
system 100 of Fig. 1 and are adapted to interface with the drive assembly 104 of the system
100 to perform the fluidic and/or analysis operations disclosed.

[0075] Referring to Fig. 3, the reagent cartridge 300 includes a body 302, a first
reservoir 304, a second reservoir 306, a valve 308, and the flow cell receptacle 123, that are
all fluidly coupled via the fluidic lines 120. In the example shown, the first and second
reservoirs 304, 306 are independently fluidly coupled to the gas source 103 via the
associated regulator 128. In such examples, the regulator 128 may pressurize the first
reservoir 304 to a first pressure and may pressurize the second reservoir 306 to a second
pressure. The first and second pressures may be the same or different. As an example, the
first reservoir 304 may be pressurized to about 30 pounds per square inch (psi) and the
second reservoir 306 may be pressurized to about 5 psi. However, any other pressure may
be used or the regulator 128 may be omitted. In other examples, the reagent cartridge 300
includes an inlet port fluidly coupled to the gas source 103 that provides gas to both the first
and second reservoirs 304, 306.

[0076] Regardless of how the reagent reservoirs 304, 306 are fluidly coupled to the
gas source 103, the gas source 103 pressurizes the reservoirs 304, 306. When the first
reservoir 304 contains fluid (e.g., a reagent), pressurizing the first reservoir 304 allows the
fluid to flow through the reagent cartridge 300 under positive pressure. When the first
reservoir 304 does not contain fluid (e.g., the fluid has been emptied), pressurizing the first
reservoir 304 allows gas to flow through the first reservoir 304 to the flow cell receptacle 123

during, for example, an example flushing operation.

[0077] The valve 308 may be implemented by a rotary valve. However, other types
of valves may be used. In an example, the valve drive assembly 131 is adapted to interface
with the valve 308 to move the valve 308 between a first (closed/blocked) position, a second
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position fluidly coupling the first reservoir 304 and the flow cell receptacle 123, and a third
position fluidly coupling the second reservoir 304 and the flow cell receptacle 123. While not
shown, in some examples, the flow cell receptacle 123 carries a flow cell (e.g., the flow cell
122).

[0078] In an example flushing operation when the first reservoir 304 contains fluid
and the second reservoir 306 does not substantially contain fluid, a flushing operation can be
performed by moving the valve 118 from the third position, to the second position, and then
to the first position. Such an approach may be referred to as an “air flush method.” In some
implementations, the second reservoir 306 may be omitted such that a fluidic line 120 is
directly connected to the valve 308 and/or to the flow cell receptacle 123. In the example
shown, the first and second reservoirs 304, 306 are coupled to the flow cell 122 using a
common line 310. Alternatively, each reservoir 304, 306 may be coupled to the flow cell 122
via different fluidic lines. In such examples, additional valves may be included to control the
flow to the flow cell 122 from the respective reservoirs 304, 306 (See, Fig. 5, for example).

[0079] To perform the air-flush method, in an example, the second reservoir 306 is
pressurized to about 30 psi and the valve 308 is positioned in the third position flowing gas
to the flow cell for about 10 seconds. While 30 psi is mentioned, other pressures may be
used (e.g., 21 psi, 27 psi, 33 psi, 33.5 psi, etc.). Further, while the valve 118 is mentioned as
being in the third position for about 10 seconds, other time periods may be used instead
(e.g., 7 seconds, 8 seconds, 12 seconds, 13.3 seconds, etc.).

[0080] In another example flushing operation when the first reservoir 304 contains
fluid and the second reservoir 306 does not substantially contain fluid, a flushing operation
can be performed by moving the valve 308 back and forth between the second and third
positions for a threshold number of cycles and/or between the first, second, and third
positions for a threshold number of cycles, thereby allowing gas flowing through the reagent
cartridge 300 to be followed by reagent that urges the gas (e.g., bubbles) out of the reagent
cartridge 300, for example. Such an approach may be referred to as an “air burst method,”
during which a relatively small volume of reagent (e.g., wash buffer) is dispensed during
each cycle (e.g., sweep) of the valve 308 that is followed by gas. In some examples, the
valve 308 is moved between the first, second, and third positions for 24 cycles. However,
any other number of cycles may be used (e.g., 9 cycles, 10 cycles, 15 cycles, 25 cycles,
etc.). In an example in which the valve 308 is implemented as a rotary valve, the valve 308
can be rotated between the first position and the third position, with the valve 308 delaying
for approximately 250ms at the first position and delaying approximately 250ms at the third
position. However, the valve 308 may delay at the first and/or third positions for a different
amount of time (e.g., 150ms, 200ms, 300ms, 310ms, etc.) and the length of delay at the first
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and third positions may be the same or different from one another. In this example, the valve
308 may not be commanded to the second position given that gas is allowed to flow to the
flow cell 122 as the valve 308 moves across the second position at the valve 308 moves
between the first and third positions.

[0081] Using the disclosed examples, a two-phase flow is produced that increases
flush efficiency and/or produces surface tension effects at an air-fluid interface that provides
enhanced fluidic channel flushing. As an example, as the air flows through the fluidic lines
120, the air interacts with the fluid and urges the fluid onto the sides of the fluidic lines 120
and/or into corners or bends in the fluidic lines 120 that may not otherwise be possible
without the air flush. As a result, the disclosed examples have increased bubble clearing
efficiency when, for example, flushing at higher flow rates and/or when using higher flush
volumes. Specifically, pumping fluid at a higher average velocity (a higher flow rate)
increases bubble mobilization, and, therefore, increases bubble clearing efficiency.
Additionally or alternatively, the reagent cartridge 300 may include geometries to improve air
bubble flushing.

[0082] In some examples, the flow rate of the fluid from the first reservoir 304 is
about 1500 microliters per minute (uL/min), the first reservoir 304 is pressurized at about 30
psi, the second reservoir 306 is pressurized at about 5 psi, and the valve 118 remains in
each of the first position and the second position for about 250 milliseconds (ms). While a
flow rate of about 1500 puL/min is mentioned, other flow rates may be used instead (e.g.,
1400 pL/min, 1550 pL/min, 1725 pyL/min, etc.). While the first reservoir 304 is mentioned
being pressurized at 30 psi, other pressures may be used instead (e.g., 20 psi, 27 psi, 33,
psi, 37 psi, etc.). Additionally, while the second reservoir 306 is mentioned being pressurized
at 5 psi to flow a corresponding amount of pressure through the reagent cartridge 300, other
pressures may be used instead (e.g., 4 psi, 4.5 psi, 8.3 psi, 9 psi, etc.). Further, while a
threshold amount of time of 250 ms is mentioned where the valve 308 is in the second
position and the third position and/or when the valve 308 is in the first position, the second
position and the third position, the valve 308 may be in the second position for a first
threshold amount of time and the valve 308 may be in the third position for a second
threshold amount of time. The first and second thresholds can be the same or different (e.g.,
175 ms, 200 ms, 215 ms, 300 ms, etc.).

[0083] Referring to Fig. 4, the reagent cartridge 400 is similar to the reagent
cartridge 300. Elements of the reagent cartridge 400 which are the same or similar to the
reagent cartridge 300 of Fig. 1 are designated by the same reference numeral. A description
of these elements is abbreviated or eliminated in the interest of brevity. In contrast to the
reagent cartridge 300 of Fig. 3, the reagent cartridge 400 of Fig. 4 is carrying the flow cell
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122 but does not include the second reservoir 304. Thus, the valve 308 is selectively
actuatable to flow reagent through to the flow cell 122 when the reservoir 304 contains
reagent and to flow gas through the reservoir 304 and to the flow cell 122 when the reservoir
304 does not substantially contain reagent.

[0084] While the examples disclosed above illustrate the reagent cartridge 300, 400
including two reservoirs (Fig. 3) or one reservoir (Fig. 4), the reagent cartridges may include
any number of reservoirs some or all of which that may be pressurized. One such detailed
example of a reagent cartridge 500 is illustrated in Figs. 5, 6, and 7 and another such
detailed example of a manifold 800 for a reagent cartridge is illustrated in Fig. 8. The reagent
cartridge 500 and a reagent cartridge carrying the manifold 800 may be receivable within the
cartridge receptacle 110 of the system 100 of Fig. 1 and are adapted to interface with the
drive assembly 104 of the system 100 to perform the fluidic and/or analysis operations
disclosed.

[0085] Referring to Fig. 5, the reagent cartridge 500 carries a flow cell 502 and
includes a body 504, a manifold 506, reagent reservoirs 508 through 522, valves 523, 524,
and a pump 526, which are fluidly coupled by fluidic lines 528. In some examples, the
reagent reservoirs 508 through 522 are integrally formed with the body 504. In other
examples, the reagent reservoirs 508 through 522 are separately formed but are coupled to
the body 504.

[0086] In the example shown, the first through fourth reagent reservoirs 508 through
514 are fluidly coupled to the manifold 506 and to the flow cell 502. The manifold 506 is
adapted to be fluidly coupled to the gas source 103 of the system 100 to pressurize the first
through fourth reagent reservoirs 508 — 514 and to flow any fluid therein toward the flow cell
502 under positive pressure when corresponding valves 523 are opened. When one or more
of the first through fourth reagent reservoirs 508 — 514 are empty (e.g., do not substantially
contain reagent or another reaction component), gas can flow through one or more of the
empty reagent reservoirs 508 — 514 through the flow cell 502 to an outlet 525 associated
with the waste reservoir 109.

[0087] The fifth through eighth reagent reservoirs 516 — 522 are fluidly coupled to the
flow cell 502 and to the pump 526. Operating the pump 526 draws reagent from respective
ones of the fifth through eighth reagent reservoirs 516 — 522 through the flow cell 502 under
negative pressure toward the outlet 525.

[0088] Referring back to the manifold 506, in the example shown, the manifold 506
includes walls 527 that extend from a base 529. The base 529 is rectangular and the walls
527 include a first portion 530 and a second portion 532. The first portion 530 of the walls
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527 is coupled to the base 529 and the second portion 532 of the walls 527 includes a lip or
a peripheral surface (an interface) 534. The base 529 of the manifold 506 defines outlet
ports 538 that are fluidly coupled to the first through fourth reagent reservoirs 508 — 514.
Alternatively, one or more of the walls 527 may define the outlet ports 538.

[0089] In an example, to pressurize the reagent cartridge 500, the peripheral surface
534 is matingly engaged by an interface of the system 100 to fluidly couple the gas source
103 and the fluidics cartridge 500. The peripheral surface 534 may include a gasket (e.g., a
seal) and/or may be rounded and/or may have another contour. For example, the peripheral
surface 534 may be concave, convex, tapered, and/or flat relative to a surface 536 of the
body 504 of the reagent cartridge 500.

[0090] Referring to the first through fourth reagent reservoirs 508 — 514, the first
through fourth reagent reservoirs 508 — 514 also include walls 540 that extend from
respective bases 542. The bases 542 of the reagent reservoirs 508 — 514 define inlet ports
544 and outlet ports 546. The outlet ports 538 of the manifold 506 are fluidly coupled to the
inlet ports 544 of the reagent reservoirs 508 — 514 via the fluidic lines 528 (Fig. 6 most
clearly shows the couplings between the manifold 506 and the reagent reservoirs 508 —
514).

[0091] In the example shown, the reagent reservoirs 508- 514 also include barriers
548 positioned adjacent the inlet ports 544 (Fig. 7 most clearly shows the barrier 548 of the
first reagent reservoir 508). In the example shown, each barrier 548 is formed as an arch-
shaped wall that extends from the base 542 and between two of the walls 540. The inlet port
544 of each of the first through fourth reagent reservoirs 508 — 514 is positioned between the
barrier 548 and the walls 540. In some examples, the barrier 548 acts as a dam that deters
backflow of reagent from the reagent reservoirs 508 — 514 back through the fluidic line 528
toward the manifold 506. Additionally or alternatively, the base 529 may be positioned
(angled) to encourage the flow of the reagent toward the outlet port 546 and not toward the
inlet port 544.

[0092] To flow reagent to the flow cell 502 from one or more of the first through
fourth reagent reservoirs 508 — 514 under positive pressure, the valve drive assembly 131
actuates the associated valves 523 and the reagent flows toward the flow cell 502. When
associated ones of the reagent reservoirs 508 — 514 is substantially empty, actuating the
associated valve 523 flows gas through that reagent reservoir 508, 510, 512 and/or 514
toward the flow cell 502. In alternative examples, an additional fluidic line and an associated
valve may be provided that directly couples the manifold 506 and the flow cell 502 or
couples the manifold 506 upstream of the fluidic lines 528 connecting the reagent reservoirs
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508 through 522 to the flow cell 502. In such examples, gas can flow through the flow cell
502 and/or the fluidic lines 528 while one or more of the first through fourth reagent
reservoirs 508 — 514 contain fluid.

[0093] While the “air-burst” method and the “air-flush” method both disclose flowing
reagent through the flow cell 502 from the first through fourth reagent reservoirs 508 — 514
under positive pressure in the example shown, reagent can alternatively be drawn from one
or more of the first through eighth reagent reservoirs 508 — 522 through the reagent cartridge
200 under negative pressure using the pump 526. Specifically, reagent may be drawn to the
flow cell 502 from the first through fourth reagent reservoirs 508 — 514 under negative
pressure by depressurizing (or not pressurizing) those reagent reservoirs 508 — 514. After
the reagent flows through the flow cell 502, the reagent may be urged toward the outlet 525
associated with the waste reservoir 109 of the system 100. To prevent backwash flow when
operating the pump 526, the valves 524 implemented by, for example, check valves, are
disposed on either side of the pump 526. In other examples, the valves 524 may not be
included.

[0094] Fig. 6 illustrates a detailed view of the fluidic lines 528 fluidly coupling the
outlet ports 538 of the manifold 506 of Fig. 5 and the inlet ports 544 of the respective reagent
reservoirs 508 - 514 of Fig. 5.

[0095] Fig. 7 illustrates a detailed view of the barrier 548 and the walls 540 forming a
space 550 in which the inlet port 544 of the first reagent reservoir 508 is positioned.

[0096] Fig. 8 illustrates a schematic diagram of an alternative example manifold 800
that can be used to implement the reagent cartridge 500 in accordance with the teachings of
this disclosure. Elements of the manifold 800 which are the same or similar to the reagent
cartridge 500 are designated by the same reference numeral. A description of these
elements is abbreviated or eliminated in the interest of brevity.

[0097] In contrast to the manifold 506 of Figs. 5 — 7, the manifold 800 of Fig. 8
defines a blind bore (a receptacle) 802 that is adapted to receive a gas source 804. Thus,
the manifold 800 of Fig. 8 carries the gas source 804 as opposed to being fluidly coupled to
a gas source of the system 100. The gas source 804 is illustrated as a compressed-gas
cartridge (e.g., a CO; cartridge) positioned within the bore 802. The bore 802 includes an
opening 806 that allows the gas source 804 to be received by the manifold 800.

[0098] In the example shown, a body 808 of a plug 810 is received within a first end
812 of the bore 802. The plug 810 also includes a flange 814. The body 808 of the plug 810
may be coupled to the manifold 800 via threads or an interference fit. In some examples, the
coupling between the plug 810 and the manifold 800 provides a seal (e.g., a hermetic seal)
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that deters gas from escaping from the bore 802. The flange 814 may be adapted to mate
with a tool (e.g., a wrench) to facilitate threading the plug 810 into the manifold 800.

[0099] A piercing mechanism 816 is disposed within a second end 818 of the bore
802 opposite the first end 812 and the opening 806. The piercing mechanism 816 may be
implemented by a spike or another pointed object that is adapted to pierce an end of the gas
source 804. To allow gas to flow from the gas source 404, the body 808 of the plug 810 is
adapted to urge the gas source 804 within the bore 802 in a direction generally indicated by
arrow 820 and drive the gas source 804 into the piercing mechanism 816 to pierce the gas
source 804 and allow the gas to flow through the fluidic lines 528 and the respective inlet
ports 544 to pressurize the first through fourth reagent reservoirs 508 — 514. In some
implementations, the piercing mechanism 816 may be omitted and the gas source 804 may
screw into a fluid connection socket for fluidly coupling the gas source 804 to the fluidic lines
528.

[00100] Fig. 9 illustrates a flowchart for a method of performing a flushing operation
using the system 100 of Fig. 1. In the flow chart of Fig. 9, the blocks surrounded by solid
lines may be included in an example process 900 while the blocks surrounded in dashed
lines may be optional in the example process. However, regardless of the way the border of
the blocks is presented in Fig. 9, the order of execution of the blocks may be changed,
and/or some of the blocks described may be changed, eliminated, combined, and/or
subdivided into multiple blocks.

[00101] The process 900 begins at block 902 by pressurizing a buffer reagent
reservoir of the reagent cartridge 102. In an example, the one or more processors 134
executing instructions stored in the memory 136 cause the gas source 103 to pressurize the
buffer reagent reservoir. The process 900 moves the valve 118 to a first position to fluidly
connect a first reagent reservoir containing a first reagent to the flow cell 122. (block 904). In
an example, the one or more processors 134 executing instructions stored in the memory
136 cause the valve drive assembly 131 to move the valve 118 to the first position. In some
examples, the valve 118 includes a plurality of valves such as those illustrated in connection
with Fig. 5. In some such examples, actuating the valve 118 to the first position includes
actuating a first one of the valves, actuating the valve to a second position includes actuating
a second one of the valves, actuating the valve to a third position includes actuating a third
one of the valves, actuating the valve to a fourth position includes actuating a fourth one of
the valves, etc. However, one or more valves may be used to control fluid flow through the
reagent cartridge 102. The first reagent from the first reagent reservoir is flowed into the flow
cell 122 to perform a biochemical reaction. (block 906). For example, a predetermined
amount of the first reagent may be flowed into the flow cell 122. The predetermined amount
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may be associated with opening the valve 118 for a threshold amount of time, flowing a
volume of the reagent through the reagent cartridge 102, etc.

[00102] The valve 118 is moved to a second position to fluidly connect gas to the flow
cell. (block 908). In an example, the one or more processors 134 executing instructions
stored in the memory 136 cause the valve drive assembly 131 to move the valve 118 to the
second position to fluidly connect the gas source 103 and the flow cell 122. The gas is
flowed into the flow cell 122 to expel at least a portion of the first reagent from the
biochemical reaction from the flow cell 122. (block 910). In some examples, flowing gas to
the flow cell 122 includes flowing gas through a reagent reservoir that is substantially empty.
In other examples, flowing gas to the flow cell 122 includes flowing gas through a fluidic line
coupled between the gas source 103 and the flow cell 122. Additionally or in the alternative,
flowing gas to the flow cell 122 includes flowing gas through the manifold 112 of the reagent
cartridge 102. Regardless, in an example, a predetermined amount of gas is flowed into the
flow cell 122. The predetermined amount may be associated with opening the valve 118 for
a threshold amount of time.

[00103] The valve 118 is moved to a third position to fluidly connect a buffer reagent
reservoir containing a buffer reagent to the flow cell 122. (block 912). In an example, the one
or more processors 134 executing instructions stored in the memory 136 cause the valve
drive assembly 131 to move the valve 118 to the third position. The buffer reagent is flowed
into the flow cell 122. (block 914). In an example, a predetermined amount of the buffer
reagent is flowed to the flow cell 122. The valve 118 is moved to the second position to
fluidly connect the gas to the flow cell 122. (block 916). The gas is flowed to the flow cell 122
to expel at least a portion of the buffer reagent from the flow cell 122. (block 918). In an

example, a predetermined amount of the gas is flowed to the flow cell 122.

[00104] The valve 118 is moved to the third position to fluidly connect the buffer
reagent reservoir to the flow cell 122. (block 920). The buffer reagent is flowed into the flow
cell 122. (block 922). In an example, a predetermined amount of the buffer reagent is flowed
to the flow cell 122. The valve 118 is moved to a fourth position to fluidly connect a second
reagent reservoir containing a second reagent to the flow cell 122. (block 924). In an
example, the one or more processors 134 executing instructions stored in the memory 136
cause the valve drive assembly 131 to move the valve 118 to the fourth position.

[00105] Fig. 10 illustrates a flowchart for a method of performing a flushing operation
using the system 100 of Fig. 1. A process 1000 begins at block 1002 with pressurizing one
or more of the reagent reservoirs 114 of the reagent cartridge 102 via the gas source 103.
One or more of the reagent reservoirs contain reagent. The reagent cartridge 102 carries the
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flow cell 122 and includes the fluidic lines 120. One or more of the fluidic lines 120 fluidly
couples the reagent reservoirs 114 and the flow cell 122. In an example, the one or more
processors 134 executing instructions stored in the memory 136 cause the gas source 103
to pressurize the reagent reservoirs 114. At block 1004, the process includes flowing reagent
to the flow cell 122 from a first one of the reagent reservoirs 114 when the first one of the
reagent reservoirs 144 contains reagent. At block 1006, the process 1000 includes flowing
gas to the flow cell 122 from the first one of the reagent reservoirs 114 when the first one of
the reagent reservoirs 114 does not substantially contain reagent.

[00106] With reference to the flowcharts illustrated in Figs. 9 and 10, the order of
execution of the blocks may be changed, and/or some of the blocks described may be
changed, eliminated, combined and/or subdivided into multiple blocks.

[00107] The foregoing description is provided to enable a person skilled in the art to
practice the various configurations described herein. While the subject technology has been
particularly described with reference to the various figures and configurations, it should be
understood that these are for illustration purposes only and should not be taken as limiting
the scope of the subject technology.

[00108] As used herein, an element or step recited in the singular and proceeded with
the word “a” or “an” should be understood as not excluding plural of said elements or steps,
unless such exclusion is explicitly stated. Furthermore, references to “one implementation”
are not intended to be interpreted as excluding the existence of additional implementations
that also incorporate the recited features. Moreover, unless explicitly stated to the contrary,
implementations “comprising,” “including,” or “having” an element or a plurality of elements
having a particular property may include additional elements whether or not they have that
property. Moreover, the terms “comprising,” including,” having,” or the like are

interchangeably used herein.

[00109] The terms “substantially,” "approximately,” and “about” used throughout this
Specification are used to describe and account for small fluctuations, such as due to
variations in processing. For example, they can refer to less than or equal to £5%, such as
less than or equal to £2%, such as less than or equal to 1%, such as less than or equal to
+0.5%, such as less than or equal to £0.2%, such as less than or equal to £0.1%, such as
less than or equal to £0.05%.

[00110] There may be many other ways to implement the subject technology. Various
functions and elements described herein may be partitioned differently from those shown
without departing from the scope of the subject technology. Various modifications to these
implementations may be readily apparent to those skilled in the art, and generic principles
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defined herein may be applied to other implementations. Thus, many changes and
modifications may be made to the subject technology, by one having ordinary skill in the art,
without departing from the scope of the subject technology. For instance, different numbers
of a given module or unit may be employed, a different type or types of a given module or
unit may be employed, a given module or unit may be added, or a given module or unit may
be omitted.

[00111] Underlined and/or italicized headings and subheadings are used for
convenience only, do not limit the subject technology, and are not referred to in connection
with the interpretation of the description of the subject technology. All structural and
functional equivalents to the elements of the various implementations described throughout
this disclosure that are known or later come to be known to those of ordinary skill in the art
are expressly incorporated herein by reference and intended to be encompassed by the
subject technology. Moreover, nothing disclosed herein is intended to be dedicated to the
public regardless of whether such disclosure is explicitly recited in the above description.

[00112] It should be appreciated that all combinations of the foregoing concepts and
additional concepts discussed in greater detail below {provided such concepts are not
mutually inconsistent) are contemplated as being part of the inventive subject matter
disclosed herein. In particular, all combinations of claimed subject matter appearing at the
end of this disclosure are contemplated as being part of the inventive subject matter
disclosed herein.
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CLAIMS
What is claimed is:

1. A method, comprising:

moving a valve to a first position to fluidly connect a first reagent reservoir containing
a first reagent to a flow cell;

flowing the first reagent from the first reagent reservoir into the flow cell to perform a
biochemical reaction;

moving the valve to a second position to fluidly connect gas to the flow cell;

flowing the gas to the flow cell to expel at least a portion of the first reagent from the
biochemical reaction from the flow cell;

moving the valve to a third position to fluidly connect a buffer reagent reservoir
containing a buffer reagent to the flow cell;

flowing the buffer reagent into the flow cell;

moving the valve to the second position to fluidly connect the gas to the flow cell;

flowing the gas to the flow cell to expel at least a portion of the buffer reagent from
the flow cell;

moving the valve to the third position to fluidly connect the buffer reagent reservoir to
the flow cell;

flowing the buffer reagent into the flow cell; and

moving the valve to a fourth position to fluidly connect a second reagent reservoir
containing a second reagent to the flow cell.

2. The method of claim 1, wherein moving the valve to the first position includes
actuating a first valve to fluidly connect the first reagent reservoir and moving the valve to the
second position includes actuating a second valve to fluidly connect the gas to the flow cell.

3. The method of any of the preceding claims, further comprising pressurizing
the buffer reagent reservoir.

4. The method of any of the preceding claims, wherein each of the flowing the
gas to the flow cell includes flowing the gas through a reagent reservoir that is substantially
empty.

5. The method of any of the preceding claims, wherein each of flowing the gas
to the flow cell includes flowing the gas through a fluidic line coupled between a gas source
and the flow cell.

6. The method of any of the preceding claims, wherein each of flowing the gas
to the flow cell includes flowing the gas through a manifold of a reagent cartridge, the
reagent cartridge carrying the first reagent reservoir, the buffer reagent reservoir, and the

second reagent reservair.
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7. An apparatus, comprising:

a fluidics cartridge receivable within a cartridge receptacle of a system and adapted
to carry a flow cell, the fluidics cartridge comprising:

a first reagent reservoir containing a first reagent and a buffer reagent
reservoir containing a buffer reagent;
a valve; and
a body comprising fluidic lines and an inlet port, the inlet port adapted to be
coupled to a gas source, the body carrying the first reagent reservoir, the buffer
reagent reservoir, and the valve, the fluidic lines fluidly coupling the inlet port, the first
reagent reservoir, the buffer reagent reservoir, the valve, and the flow cell,
wherein the valve is movable:
to a first position to fluidly connect the first reagent reservoir to the
flow cell to flow the first reagent from the first reagent reservoir into the flow
cell to perform a biochemical reaction;
to a second position to fluidly connect the gas source to the flow cell to
flow gas into the flow cell to expel at least a portion of the first reagent from
the biochemical reaction from the flow cell; and
to a third position to fluidly connect the buffer reagent reservoir to the
flow cell to flow the buffer reagent into the flow cell.

8. The apparatus of claim 7, further comprising a second reagent reservoir
containing a second reagent, wherein the fluidic lines fluidly couple the inlet port, the second
reagent reservoir, the valve, and the flow cell, and wherein the valve is further movable:

to the second position to fluidly connect the gas source to the flow cell to flow gas
into the flow cell to expel at least a portion of the buffer reagent from the flow cell;

to the third position to fluidly connect the buffer reagent reservoir to the flow cell to
flow the buffer reagent into the flow cell; and

to a fourth position to fluidly connect the second reagent reservoir to the flow cell.

9. The apparatus of any of claims 7 or 8, wherein the buffer reagent reservoir is
pressurized via the gas source.

10. The apparatus of any of claims 7, 8, or 9, further comprising a second reagent
reservoir, wherein in the second position and when the second reagent reservoir does not
substantially contain fluid, the gas source is fluidly connected to the flow cell through the
second reagent reservair.

11. The apparatus of any of claims 7, 8, or 9, wherein one of the fluidic lines
directly fluidly couples the inlet port and the flow cell.

24



CA 03137541 2021-10-20

WO 2020/243152 PCT/US2020/034666

12. The apparatus of any of claims 7, 8, 9, 10, or 11, wherein the gas source
comprises a compressed-gas cartridge.

13. The apparatus of any of claims 7, 8, 9, 10, or 11, wherein the fluidics cartridge
comprises a manifold, the manifold including the inlet port, the fluidic lines coupling the
manifold, the valve, and the buffer reagent reservoir.

14. The apparatus of claim 13, wherein the gas source comprises a compressed-
gas cartridge, further comprising a plug and a piercing mechanism, a receptacle of the
manifold comprising a first portion and a second portion, the piercing mechanism disposed
within the first portion and is adapted to pierce the compressed-gas cartridge to allow gas to
flow into the manifold, the plug being coupled to the manifold adjacent the second portion.

15. The apparatus of any of claims 7, 8, 9, 10, 11, 12, 13, or 14, wherein the inlet
port comprises an interface adapted to be sealingly engaged by the system when the fluidics
cartridge is received within the cartridge receptacle to fluidly couple the inlet port and the gas
source of the system.

16. The apparatus of any of claims 7, 8, 9, 10, 11, 12, 13, or 14, wherein the inlet
port comprises walls that extend from a base, the walls having a first portion and a second
portion, the first portion coupled to the base, the second portion forming an interface that is
adapted to couple with the gas source, the base defining outlets fluidly coupled to the
reservoirs.

17. The apparatus of any of claims 7 — 16, wherein the body comprises the
reservoirs.

18. An apparatus, comprising:
a system, including:
a valve drive assembly;
a cartridge receptacle; and
one or more processors, the one or more processors coupled to the valve
drive assembly,
a reagent cartridge receivable within the cartridge receptacle, the reagent cartridge
comprising:
a reagent reservoir;
a flow cell;
a valve; and
fluidic lines, one or more of the fluidic lines fluidly coupling the reagent

reservoir, the flow cell, and the valve; and
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a gas source, wherein the one or more processors is adapted to cause the valve
drive assembly to actuate the valve between a first position flowing reagent to the flow cell
and a second position flowing gas to the flow cell.

19. The apparatus of claim 18, wherein the gas source is to be fluidly coupled to
the valve and to the reagent reservoir to pressurize the reagent reservoir.

20. The apparatus of any of claims 18 or 19, further comprising a second reagent
reservoir and wherein flowing gas to the flow cell includes flowing gas through the second
reagent reservoir to the flow cell.

21. The apparatus of any of claims 18, 19, or 20, further comprising a regulator,
the regulator coupled between the gas source and the reagent reservoir.

22. The apparatus of claims 18, 19, 20, or 21, wherein the reagent cartridge
comprises a manifold, the manifold being coupled to the gas source, the fluidic lines coupling
the manifold and the reagent cartridge.

23. The apparatus of claim 22, wherein the manifold includes an inlet port and the
system includes the gas source, the inlet port adapted to be fluidly coupled with the gas
source.

24. The apparatus of claim 22, wherein the manifold comprises a receptacle
adapted to receive the gas source.

25. The apparatus of any claims 18, 19, 20, 21, 22, 23, or 24, wherein the
reagent cartridge contains the reagent.

26. A method, comprising:

moving a valve to a first position to fluidly connect a first reagent reservoir containing
a first reagent to a flow cell;

flowing the first reagent from the first reagent reservoir to the flow cell to perform a
biochemical reaction;

moving the valve to a second position to fluidly connect gas to the flow cell;

flowing the gas into the flow cell to expel at least a portion of the first reagent from
the biochemical reaction from the flow cell;

moving the valve to a third position to fluidly connect a buffer reagent reservoir
containing a buffer reagent to the flow cell; and

flowing the buffer reagent into the flow cell.

27. The method of claim 26, wherein moving the valve to the first position
includes actuating a first valve to fluidly connect the first reagent reservoir, moving the valve
to the second position includes actuating a second valve to fluidly connect the gas to the
flow cell, and moving the valve to the third position includes actuating a third valve to fluidly
connect the buffer reagent reservoir to the flow cell.
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28. The method of any of claims 26 or 27, further comprising pressurizing the

buffer reagent reservoir.

29. The method of any of claims 26, 27, or 28, wherein flowing the gas to the flow
cell includes flowing the gas through a manifold of a reagent cartridge, the reagent cartridge
carrying the first reagent reservoir and the buffer reagent reservoir.

30. The method of any of claims 26, 27, 28, or 29, wherein flowing the gas to the
flow cell includes flowing the gas from a compressed-gas cartridge.

31. The method of claim 30, wherein the compressed-gas cartridge is carried by
a reagent cartridge.

32. The method of any of claims 26, 27, 28, 29, 30, or 31, wherein flowing the gas
to the flow cell comprises piercing a compressed-gas cartridge with a piercing mechanism
disposed within a receptacle of a reagent cartridge, the receptacle receiving the
compressed-gas cartridge.
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