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housing comprises a shared outlet chamber. The wells can be selected to be in
fluid communication with the shared outlet channel through individual outlet
channels. The valve is coupled to the housing and is rotated to select a well to be
in fluid communication with the shared outlet channel while preventing the re-
maining wells from being in fluid communication. As the valve is rotated, the
wells and their individual outlet channels remain stationary. To dispense fluid
from or draw fluid into the selected well, positive or negative pressure, respect-
ively, is introduced into the internal volume. Pressurization of the internal
volume also pressurizes the plurality of wells, though the valve allows only fluid
flow for the selected well.
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DEVICE FOR STORAGE AND DISPENSING OF REAGENTS

CROSS-REFERENCE
[0001] This application claims the benefit of U.S. Provisional Application No. 62/020,505
filed on July 3, 2014, and US. Provisional Application No. 62/062,300 filed on October 10,

2014, each of which application is incorporated herein by reference in its entirety.

BACKGROUND
[0002] Many experimental or diagnostic procedures in the chemical, biological, and
biochemical arts require the use of samples or reagents. Samples and reagents often need to
be stored and dispensed in a standard, predicable, and reliable manner, especially for many
automated assay systems. Storage and dispensing devices used in such automated systems,
however, are less than ideal in many circumstances. Many currently available storage and
dispensing devices can be difficult to manufacture and may have reliability issues that
necessitate frequent repair. Accordingly, such devices may be expensive to purchase and
maintain. In many cases, such devices are prohibitively expensively for many diagnostic or
other applications. These applications may include the rapid, low-cost sequencing of an
individual’s whole or partial genome and the rapid and reliable detection of infectious
diseases or biological agents (for example, Anthrax and the like). There are therefore needs
for low-cost, reliable reagent storage and dispensing devices and systems that address at least

some of the above challenges.

SUMMARY
[0003] Reliable, low-cost reagent/sample storage and dispensing devices are described
herein. These storage and dispensing devices may be suitable for use with low-cost and
compact sequencing platforms (for example, for polynucleotides, polypeptides, etc.). The
storage and dispensing devices described herein may comprise a plurality of reagent wells
which may be selected for dispensing of individual reagents or solutions from individual
wells. An outlet channel may be provided to couple the device to a flow cell to be analyzed
with the sequencing platform. The selection of individual wells for dispensing of the
contents therein may be achieved with a valve which may be actuated by the sequencing
platform. The valve may be actuated at least thousands of times (for example, 4,000 to
8,000) before mechanical failure starts to become a likely concern. The valve may be

actuated without the need to move any of the reagent wells or dispenser channels extending
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therefrom. The reagent wells and dispensing channels may remain stationary while a specific
reagent well is selected for dispensing, reducing the risk for mechanical failure. The storage
and dispensing devices described herein may be operational through a variety of temperature
ranges such as the temperature of cold storage (for example, below the freezing temperature
of water at atmospheric pressure) and the high heat during sequencing operations (for
example, 85° C). The storage and dispensing devices described herein can therefore be
highly robust. At the same time, the storage and dispensing device may be interchangeable
within the sequencing platform such that the storage and dispensing devices are disposable
and easily replaced such as when mechanical failure of the valve or other mechanical element
of the storage and dispensing device occurs. The storage and dispensing devices described
herein may be manufactured in a low-cost, rapid manner in many ways, such as by one or
more of injection molding, 3D printing, 2D laser cutting, CNC milling, extrusion, solvent
bonding, or the like.

[0004] Aspects of the present disclosure provide an apparatus for the storage and dispensing
of one or more reagents or fluids. The apparatus may comprise housing which may be
formed by a base assembly and a cover coupled together, a plurality of reagent storage wells,
and a valve. The housing or base assembly may comprise an outlet channel. The housing
may define an internal volume which may be between the cover and the base assembly. The
housing or cover may comprise an inlet port configured to the internal volume to be
pressurized (that is, allow pressure to be introduced into the internal volume). The plurality
of reagent storage wells may be coupled to the base assembly and may be disposed within the
internal volume. The plurality of reagent storage wells may be selectively in fluid
communication with the outlet channel. The valve may be coupled to the housing or base
assembly. The valve may be rotated to select an individual reagent storage well to be in fluid
communication with the outlet channel while preventing at least one other reagent storage
well, typically all of the remaining reagent storage wells, from being in fluid communication
with the outlet channel. Pressurizing the internal volume or introducing pressure into the
internal volume through the inlet may cause fluid to be drawn into or egress from the selected
individual reagent storage well.

[0005] The valve, for example, may have a first configuration and a second configuration.
The first configuration may allow a first reagent storage well of the plurality of reagent
storage wells to be in fluid communication with the outlet channel and may prevent or restrict
a second reagent storage well of the plurality of reagent storage wells from being in fluid

communication with the outlet channel. The second configuration may allow the second
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reagent storage well to be in fluid communication with the outlet channel and may prevent or
restrict the first reagent storage well from being in fluid communication with the outlet
channel. Further configurations for further reagent storage wells are also contemplated.
[0006] The introduced pressure may comprise one or more of negative pressure or positive
pressure. The introduction of positive pressure into the internal volume may cause a reagent
or fluid stored in the selected individual reagent storage well of the plurality of reagent
storage wells to egress through the outlet channel. The introduction of negative pressure into
the internal volume may cause a reagent or fluid present in the outlet channel to retreat or be
drawn into the selected reagent storage well of the plurality of reagent storage wells. The
positive or negative pressure may be introduced by the introduction or removal of a metered
or pre-determined volume of fluid such as air, water, saline, buffer, or the like into or out of
the internal volume, leading to an inflow or outflow of fluid from a selected well at the same
or substantially the same metered or pre-determined volume. The one or more reagent
storage wells of the plurality of reagent storage wells may comprise an open port to balance
pressure between the internal volume and a storage volume of the one or more reagent
storage wells. While each reagent storage well may be pressurized through their open ports
from the pressurization of the internal volume of the housing, only the selected storage well is
open for fluid communication such that the pressurization causes the fluid therewithin to
egress (or alternatively cause a fluid to be drawn into the selected storage well). Each of the
reagent storage wells may be pressurized uniformly from being open to the internal volume
of the housing.

[0007] The base assembly may comprise a base coupled to the plurality of reagent storage
wells and a cap coupled to the base. One or more of the cap or the base may comprise a
plurality of fluid transfer channels open to the plurality of reagent storage wells. The
plurality of fluid transfer channels may be coupled to the valve to allow the plurality of
reagent storage wells to selectively be in fluid communication with the outlet channel. One
or more of the cap or the base may comprise an outlet manifold in fluid communication with
the outlet channel. The valve may comprise a valve channel for allowing fluid
communication between the outlet manifold and a selected fluid transfer channel of the
plurality of fluid transfer channels. The portion of the valve may be configured to be
actuated to place the valve channel in fluid communication between the outlet manifold and
the selected fluid transfer channel. When the individual storage well is selected, the valve
may be in fluid communication between the outlet manifold and a fluid transfer channel in

fluid communication with the selected individual reagent storage well. The valve may be
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rotated to deselect the individual reagent storage well such that the valve channel is no longer
in fluid communication between the outlet manifold and the fluid transfer channel in fluid
communication with the deselected individual reagent storage well. The valve in the first
configuration may have the valve channel in fluid communication between the outlet
manifold and a first fluid transfer channel in fluid communication with the first reagent
storage well. The valve in the second configuration may have the valve channel in fluid
communication between the outlet manifold and a second fluid transfer channel in fluid
communication with the second reagent storage well.

[0008] The base assembly may have a central portion and the valve may be coupled to the
base assembly at the central portion. The base assembly may have an outer diameter and the
outlet channel may comprise an outlet port at or beyond the outer diameter. The base
assembly may comprise a protrusion beyond the outer diameter and the outlet port is disposed
at the protrusion. The plurality of reagent storage wells may be disposed about the central
portion of the base assembly.

[0009] The valve may be configured to be switched from the first configuration to the second
configuration while the plurality of reagent storage wells and the outlet channel remain
stationary. When the valve is rotated to select the individual reagent storage well, the
plurality of reagent storage wells and the outlet channel may remain stationary.

[0010] Aspects of the present disclosure also provide a system for imaging a flow cell. The
system comprises the reagent or fluid storage and dispensing apparatus described herein, a
flow cell, an imaging source, a pressure source, a waste storage chamber, and an actuator.
The flow cell may be coupled to the outlet channel of the reagent or fluid storage and
dispensing apparatus. The imaging source may be coupled to the flow cell to image the flow
cell. The pressure source may be coupled to an inlet port of the cover to provide pressure to
the internal chamber. The waste storage chamber may be coupled to the flow cell. The
actuator may be configured to actuate the valve to move the valve between the first and
second configurations. The actuator may be configured to rotate the valve to select the
individual storage well of the storage and dispensing apparatus.

[0011] Aspects of the present disclosure also provide a method for dispensing one or more
reagents. A reagent storage chamber may be provided. A valve of the reagent storage
chamber may be actuated to select a first reagent or fluid for dispensing. The first reagent or
fluid may be stored in a first reagent storage well of the reagent storage chamber. To select
the first reagent or fluid for dispensing, a valve channel of the valve may be aligned with a

first transfer channel of the first reagent storage well with an outlet manifold of the reagent
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storage chamber to allow fluid communication therebetween. The internal volume of the
reagent storage chamber may be pressurized (that is, pressure may be introduced into the
internal volume of the reagent storage chamber) to pressurize or introduce the pressure into a
storage volume of the first reagent storage well, thereby causing the first reagent or fluid to
egress from the first reagent storage chamber and through the first transfer channel, valve
channel, and outlet manifold. The valve may be actuated to select a second reagent or fluid
for dispensing. The second reagent may be stored in a second reagent storage well of the
reagent storage chamber. Selecting the second reagent or fluid for dispensing may position
the valve channel out of alignment with the first transfer channel and the outlet manifold such
that the first reagent or fluid is prevented from being dispensed from the first reagent storage
well. Each reagent well may be pressurized uniformly from the pressure in the internal
volume, but fluid may only be dispensed from the selected reagent well which is in fluid
communication with the shared outlet manifold and shared outlet channel.

[0012] Selecting the second reagent or fluid for dispensing may align the valve channel with
a second transfer channel of the second reagent storage well with the outlet manifold to allow
fluid communication therebetween. Pressure may be introduced into the internal volume of
the reagent storage chamber to introduce the pressure into a storage volume of the second
reagent well, thereby causing the second reagent or fluid to egress from the second reagent
storage chamber and through the second transfer channel, valve channel, and outlet manifold.
Pressurizing the internal volume pressurizes storage volumes of a plurality of storage wells of
the reagent storage chamber. Pressurizing the plurality of storage wells may cause only the
first fluid to egress from the first storage well while fluid in the remaining storage wells does
not egress therefrom. The positive or negative pressure may be introduced by the
introduction or removal of a metered or pre-determined volume of fluid such as air, water,
saline, buffer, or the like into or out of the internal volume, leading to an inflow or outflow of
fluid from a selected well at the same or substantially the same metered or pre-determined
volume.

[0013] Actuating the valve to select the first reagent or fluid for dispensing or actuating the
valve to select the second reagent or fluid for dispensing may comprise rotating at least a
portion of the valve relative to the housing or a base assembly of the reagent storage
chamber.

[0014] Pressure may be introduced into the internal volume by introducing a fluid into the

internal volume.
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[0015] The first and second reagent storage wells may remain stationary while the valve is
actuated to select the first or second reagent or fluid for dispensing.

[0016] Aspects of the present disclosure also provide a method for aspirating a fluid. A fluid
storage chamber coupled to a fluid source may be provided. A valve of the fluid storage
chamber may be actuated to select a first fluid storage well of the fluid storage chamber for
fluid aspiration. The first fluid storage well may be selected by aligning a valve channel of
the valve with a first transfer channel of the first fluid storage well with a manifold of the
fluid storage chamber to allow fluid communication therebetween. Negative pressure or
suction may be introduced into an internal volume of the fluid storage chamber to introduce
the negative pressure or suction into a storage volume of the first fluid storage well, thereby
causing a fluid from the fluid source to flow from the fluid source and through the manifold
and the first fluid transfer channel into the fluid storage well of the first fluid storage well.
The positive or negative pressure may be introduced by the introduction or removal of a
metered or pre-determined volume of fluid such as air, water, saline, buffer, or the like into or
out of the internal volume, leading to an inflow of fluid from a selected well at the same or
substantially the same metered or pre-determined volume. The valve may be actuated to
select a fluid storage well of the fluid storage chamber for fluid aspiration. Selecting the
second fluid storage well may position the valve channel out of alignment with the first
transfer channel and the manifold such that fluid from the fluid source is prevented from
being aspirated into the first fluid storage well. Thus, while negative pressure may be applied
to each reagent well, fluid may only be drawn into the selected reagent well which is in fluid
communication with the shared manifold and shared main channel (which may still be
referred to as the outlet channel herein).

[0017] Selecting the second fluid storage well for fluid aspiration may align the valve
channel with a second transfer channel of the second fluid storage well with the manifold to
allow fluid communication therebetween. Negative pressure or suction may be introduced or
applied into the internal volume of the fluid storage chamber to introduce the negative
pressure or suction into the storage volume of the second fluid storage well, thereby causing
the fluid from the fluid source to flow from the fluid source and flow through the manifold
and the second fluid transfer channel into the second fluid storage well. The positive or
negative pressure may be introduced by the introduction or removal of a metered or pre-
determined volume of fluid such as air, water, saline, buffer, or the like into or out of the
internal volume, leading to an inflow of fluid from a selected well at the same or substantially

the same metered or pre-determined volume.
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[0018] Actuating the valve to select the first fluid storage well or actuating the valve to select
the second fluid storage well may comprise rotating at least a portion of the valve relative to a
base assembly of the fluid storage chamber.

[0019] Negative pressure or suction may be introduced into the internal volume by aspirating
a fluid from the internal volume.

[0020] The first and second fluid storage wells may remain stationary while the valve is
actuated to select the first or second fluid storage wells.

[0021] The fluid source may comprise a flow cell coupled to the fluid storage chamber.
[0022] Introducing negative pressure or suction into the internal volume may introduce the
negative pressure or suction into storage volumes of a plurality of storage wells of the storage
chamber. The negative pressure or suction may be introduced into the storage volumes
uniformly. The negative pressure or suction introduced may cause the fluid to be drawn only
into the first storage well while the fluid is prevented from being drawn into the remaining
storage wells. The selected first storage well may be a storage well designated for waste.
[0023] Aspects of the present disclosure also provide a method for performing three or more
sequential reactions. A dispenser unit may be provided. The dispenser unit may be coupled
to a flow cell. The flow cell may be configured to carry out the sequential reactions. A
plurality of reagents may be sequentially dispensed from the dispenser unit to the flow cell to
carry out the sequential reactions. Each reagent of the plurality of reagents may be dispensed
as a discrete volume. Each reagent may be selected for dispensing while each well of a
plurality of reagent wells of the dispenser unit remains stationary and unselected reagents are
prevented from being dispensed. A fluid may also be aspirated from the flow cell into the
single dispenser unit. To sequentially dispense the plurality of reagents from the dispenser
unit, an internal volume of the dispenser unit may be pressurized to pressurize the storage
volumes of the reagent storage wells (that is pressure or suction may be introduced into the
internal volume), thereby causing fluid within only the storage volume of a selected storage
well to be dispensed from the dispenser unit while fluid egress from the unselected storage
wells is prevented or restricted.

[0024] Aspects of the present disclosure also provide a method for performing three or more
sequential reactions. Reagents are sequentially introduced from a dispenser unit to a flow
cell to carry out the sequential reactions. The dispenser unit may be configured for
dispensing the reagents as discrete volumes while reagent storage wells and an outlet channel
of the dispenser unit remain stationary, thereby minimizing mechanical wear of the dispenser

unit. To sequential introduce reagents from the dispenser unit, pressure or suction may be
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introduced into an internal volume of the dispenser unit to introduce the pressure or suction
into the storage volumes of the reagent storage wells, thereby causing fluid within only the
storage volume of a selected storage well to be dispensed from the dispenser unit while fluid

egress from the unselected storage wells is prevented or restricted.

INCORPORATION BY REFERENCE
[0025] All publications, patents, and patent applications mentioned in this specification are
herein incorporated by reference to the same extent as if each individual publication, patent,
or patent application was specifically and individually indicated to be incorporated by

reference.

BRIEF DESCRIPTION OF THE DRAWINGS
[0026] The novel features of the invention are set forth with particularity in the appended
claims. A better understanding of the features and advantages of the present invention will be
obtained by reference to the following detailed description that sets forth illustrative
embodiments, in which the principles of the invention are utilized, and the accompanying
drawings of which:
[0027] FIG. 1A shows a top perspective view of a reagent storage and dispensing device, in
accordance with many embodiments;
[0028] FIG. 1B shows a bottom perspective view of the reagent storage and dispensing
device of FIG. 1A coupled to a flow cell;
[0029] FIG. 1C shows a sectional view of the reagent storage and dispensing device of FIG.
1A;
[0030] FIG. 1D shows a sectional view of the reagent storage and dispensing device of FIG.
1A;
[0031] FIG. 1E shows an exploded view of the reagent storage and dispensing device of FIG.
1A;
[0032] FIG. 1F shows a top perspective view of the base assembly cap of the reagent storage
and dispensing device of FIG. 1A;
[0033] FIG. 1G shows a perspective view of the dispensing piece of the valve assembly of
the reagent storage and dispensing device of FIG. 1A;
[0034] FIG. 2A shows a perspective view of a diagnostic platform (in a closed configuration)
usable with the reagent storage and dispensing device of FIG. 1A, in accordance with many

embodiments;
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[0035] FIG. 2B shows a perspective view of the diagnostic platform (in an open
configuration) of FIG. 2A;

[0036] FIG. 2C shows a top perspective view of the diagnostic mechanism of the diagnostic
platform of FIG. 2A;

[0037] FIG. 2D shows a front perspective view of the diagnostic mechanism of the diagnostic
platform of FIG. 2A with the front cover removed;

[0038] FIG. 2E shows an exploded view of the diagnostic platform of FIG. 2A;

[0039] FIG. 2F shows a perspective view of the diagnostic mechanism of the diagnostic
platform of FIG. 2A with the base and cover removed;

[0040] FIG. 2G shows an exploded view of the diagnostic mechanism of the diagnostic
platform of FIG. 2A with the base and cover removed;

[0041] FIG. 2H shows an exploded view of the top portion of the diagnostic mechanism of
the diagnostic platform of FIG. 2A with the base and cover removed;

[0042] FIG. 2I shows an exploded view of the bottom portion of the diagnostic mechanism of
the diagnostic platform of FIG. 2A with the base and cover removed;

[0043] FIG. 3A shows a schematic of a first reagent well of an exemplary reagent storage and
dispensing device being selected for fluid communication, in accordance with many
embodiments;

[0044] FIG. 3B shows a schematic of a second reagent well of the reagent storage and
dispensing device of FIG. 3A being selected for fluid communication, in accordance with
many embodiments;

[0045] FIG. 4 shows a schematic of an exemplary computer-system for operating the device
of FIG. 1A and/or the diagnostic platform of FIG. 2A; and

[0046] FIG. 5 shows an image of dyed clusters in a flow cell which had been used with the

reagent storage and dispensing device of FIG. 1A to perform a biochemical reaction.

DETAILED DESCRIPTION
[0047] Reliable, low-cost, and robust reagent or fluid storage and dispensing devices as well
as systems and method for their use are described herein. FIGS. 1A-1G show a reagent or
fluid storage and dispensing device 100 and its component parts, in accordance with many
embodiments.
[0048] FIG. 1A shows a top perspective view of the reagent storage and dispensing device
100. FIG. 1B shows a bottom perspective view of the device 100 coupled to a reaction tube

or flow cell 200. Fluid(s), reagent(s), and/or sample(s) may be selectively dispensed in a
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desired sequence from the device 100 to the flow channel 201 of the flow cell 200. In the
flow cell 200, various reactions (for example, sequencing and/or synthesis reactions) may
occur in response to the introduced reagent(s) and/or sample(s). As these reactions occur, the
flow cell 200 may be imaged as further described below. Multiple flow cells 200 may be
used with a single device 100 and vice versa.

[0049] The reagent storage and dispensing device 100 may comprise a base assembly 110, a
cover 120 coupled to the top of the base assembly 110 with mechanical couplings 118 to
form a housing 150, and a valve assembly 130 coupled to the bottom of the base assembly
110. The base assembly 110 may comprise a outlet 112 which protrudes from the main
circular body of the base assembly 110 to be coupled with the flow cell 200 as shown in FIG.
2A. An integral gasket may be provided with the outlet 112 to connect with the flow cell 200
and minimize contamination between experiments as well as to simplify maintenance. The
base assembly 110 may comprise a base 114 and a cap 116 coupled to the bottom of the base
114. The base 114 and the cap 116 may be coupled to one another using an adhesive, vapor
bonding (for example, as described by Ogilvie et al, “Solvent Processing of PMMA and COC
Chips for Bonding Device with Optical Quality Surfaces,” 14™ International Conference on
Miniaturized Systems for Chemistry and Life Sciences, 3-7 October 2010, Groningen, The
Netherlands), or the like. For example, the base 114 and the cap 116 may both be made of
acrylic and may be vapor bonded to one another. The base 114 may have one or more
concavities or elongate cut-outs on its bottom as further described below. When covered by
the cap 116, the concavities or cutouts along with the cap 116 may define one or more fluid
channels such as the outlet channel 112a which may be coupled to the flow cell channel 201
and/or the channels 148 further described below. Vapor bonding of the base 114 and the cap
116 may preserve these fluid channels as the base 114 and the cap 116 are bonded together in
contrast with other bonding techniques such as the use of an adhesive or solvent bonding.
The cover 120 may comprise a port 122 through which fluid such as pressurized gas may be
introduced or removed. Introduction of fluid through the port 122 may urge one or more
fluids, reagents, or samples out of the device 100. The valve assembly 130 may be actuated
to select which fluid, reagent, or sample to be dispensed. As the valve assembly 130 is
actuated, the base assembly 110 and the cover 120 may remain stationary such that
movement of the device 100 when in use is minimized and the risk of mechanical failure is
reduced.

[0050] FIGS. 1C and 1D show sectional views of the reagent storage and dispensing device
100. The coupling of the cover 120 and the base assembly 110 may define an internal
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volume 140. The internal volume 140 may be in fluid communication with the exterior
environment through the port 122. Within the internal volume 140, the device 100 may
comprise a plurality of storage wells 142 coupled to the base 114. The storage wells 142 may
be arranged about a center of the base 114 or valve assembly 130, for example, in the manner
of a carousel, albeit the storage wells 142 may be stationary relative to a movable portion of
the valve assembly 130 as described further herein. There may be any number of storage
wells 142 and a typical number may be 4-16. The storage wells 142 may be open at the
bottom of the base 114 and may be sealed with the top side of the cap 116. The storage wells
142 may each have an internal storage volume 146 for storing reagent(s) and/or sample(s). A
reagent or other fluids may be pre-packaged into the internal storage volumes 146. The
internal storage volume 146 may have a variety of sizes. For example, the internal storage
volume 146 may have a volume of 0.5 to 10 mL, 0.5 to 6 mL, 2 to S mL, etc. A typical
volume for the internal storage volume 146 may be 2 mL. The storage wells 142 may further
comprise a top port 144 in fluid communication with the internal volume 140 of the device
100. Reagent and/or sample may be introduced into the internal storage volumes 146 through
these top ports 144. The reagent wells 142 may be sterilized chemically, thermally, or with
variation as needed with the reagent(s) to be stored. The reagent wells 142 may be surface
treated to improve sample recovery, for example, to reduce adsorption of biological samples
to the well surface such as by siliconization of the well surfaces as used in Eppendorf LoBind
Tubes and Plates available from Fisher Scientific International, Inc. of Hampton, New
Hampshire. Each reagent well 142 may remain stationary while the valve assembly 130 is
actuated to select a reagent for dispensing and while the selected reagent(s) is dispensed.
[0051] The base assembly 110 may have a plurality of channels 148 defined between the
base 114 and the cap 116 and each in fluid communication with the internal storage volume
146 of each storage well 142 (as shown in FIG. 1D.) When pressure is introduced into the
internal volume 140 of the device 100 (such as by the introduction of fluid, air, water, saline,
buffer, or the like through the port 122), the introduced pressure can be exerted through the
ports 144 of the storage well 142. If a storage well 142 is selected for dispensing, the channel
148 of that storage well may be in fluid communication with the outlet channel 112a through
the dispensing piece 138 of the valve assembly 130 such that the contents of the selected
storage well may be dispensed. At least some of the contents of selected well 142 may
advance from the storage volume 146, through the channel 148, through an individual outlet
port 117 of the cap 116, through a channel 138c of the dispensing piece 138, through an
outlet manifold 119 of the cap 116, and finally through the outlet channel 112a of the base
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assembly 110. The remaining storage wells 142 may be pressurized at the same time but
without dispensing of their contents. The base cap 116 and/or the components of the valve
assembly 130 (that is, the screw 132, the push nut 134, the thrust bearing 136, (which attach
the dispensing piece 138 to the base assembly 110 with a sealing force) and the dispensing
piece 138) may have external markers or indicia to indicate which of the wells 142 is selected
for dispensing. Alternatively or in combination, one or more of the base assembly 110, the
cover 120, or the valve assembly 130 may be at least partially transparent such that the
selection of an individual well for reagent or sample dispensing can be clearly visualized.
Furthermore, the introduction of negative pressure into the internal volume 140 (such as by
the removal of fluid, air, buffer, or the like through the port 122) may cause the contents of
the outlet channel 112a and/or the flow cell channel 201 to be withdrawn. That is, the
reagent storage and dispensing device 100 may have two modes of use. In the first mode of
use, positive pressure may be introduced into the internal volume 140 to cause a selected
reagent to be dispensed from a selected reagent well 142. A metered, pre-determined volume
of fluid (for example, air, water, buffer, saline, or the like) may be introduced to cause a same
or substantially the same metered, pre-determined volume of the reagent to egress from the
selected reagent well 142. In the second mode of use, negative pressure may be introduced
into the internal volume 140 to cause fluid in the outlet channel 112a and/or the flow cell
channel 201 to be withdrawn. Again, the volume of the fluid suctioned from the internal
volume 140 may be the same or substantially the same as the volume of the fluid withdrawn.
This fluid may be withdrawn into a selected reagent well 142 designated for waste. In the
first mode of use, the actual volume of fluid dispensed may be within 10-20% of the volume
desired and selected to be dispensed. The fluid may be dispensed with many flow rates. The
fluid may be dispensed with a flow rate of 1 to 4 ul/s, for example. In many embodiments,
the reagents dispensed are to be used for sequential reactions that may be reagent
concentration dependent rather than volume or flow rate dependent. In the second mode of
use, the actual volume of fluid withdrawn may be within 1-2 pL of the volume desired and
selected to be withdrawn.

[0052] An exploded view of the reagent storage and dispensing device 100 is shown in FIG.
1E. As shown in FIG. 1E, the storage wells 142 may be arranged concentrically about a
central portion of the base assembly 110, for example, the post 111. The internal storage
volume 146 of each storage well 142 may be open to individual channels 148 which lead
toward the central portion. The base assembly cap 116 may cover the bottom side of the base

114. As shown in FIG. 1F, the cap 116 may comprise individual outlet holes 117 for each
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storage well. The cap 116 may further comprise an outlet manifold 119. As shown in FIG.
1G, the valve dispensing piece 138 may comprise a channel 138c. When an individual
storage well 142 is selected for dispensing, the channel 138c is moved into a position such
that the outlet hole 117 of the selected storage well 142 is aligned with and in fluid
communication with the outlet manifold 119 through the channel 138c. The outlet manifold
119 may be in fluid communication with the outlet channel 112a and the outlet 119a of the
cap 116. When selecting an individual storage well 142 for reagent and/or sample
dispensing, the dispensing piece 138 is typically only rotated while the remaining
components of the device 100 remain stationary. This reduced movement of parts can
provide for improved longevity of the device 100 as it undergoes repeated use (that is,
selection and dispensing). As shown in FIG. 1G, the dispensing piece 138 may comprise one
or more brackets 138b to facilitate the coupling of the dispensing piece 138 to an automated
actuator. The dispensing piece 138 may be rotated about the aperture 138a through which the
screw 132 may be threaded. The dispensing piece 138 may be made of polypropylene. The
rotation of the dispensing piece 138 may be facilitated by the thrust bearing 136 which may
comprise a nylon/steel ball. The valve assembly 130 may also be removed from the base
assembly 110 such that the valve assembly 130 is easily replaceable. As switching from a
first reagent well 142 to a second reagent well 142 typically requires only a rotation of the
dispensing piece 138, the time interval between dispensing of a first reagent and a second
reagent can be very short, for example, in the range of 100-200 ms. In this manner, multiple
reagents may be sequentially introduced to the flow cell 200 for sequential reactions that can
occur in short period of time, for example, 200 ms to 10 s.

[0053] The reagent storage and dispensing device 100 may be used with a diagnostic
platform 210 as shown in FIGS. 2A-21. Multiple reagent storage and dispensing device 100
may be used with a single diagnostic platform 210, which may be reusable, and vice versa.
For example, a first reagent storage and dispensing device 100 may be used with a diagnostic
platform 210 to perform a series of reactions for a first sample. Afterwards, the first device
100 may be replaced with a second device 100 to perform a series of reactions for a second
sample using the same diagnostic platform. Different flow cells 200 may be provided for the
first and second samples. One or more of the reagent storage dispensing device 100 or the
flow cell 200 may be disposable after use.

[0054] The diagnostic platform 210 may comprise an outer shell or body 220 and a cover 230
pivotably coupled to the body 220, as shown in FIGS. 2A (closed configuration) and 2B
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(open configuration). The outer shell or body 220 and the cover 230 may house the
diagnostic mechanism 240 as shown in FIG. 2B.

[0055] FIGS. 2C and 2D show magnified views of the diagnostic mechanism 240. FIG. 2E
shows an exploded view of the diagnostic platform 210. FIGS. 2F and 2G show perspective
and exploded views, respectively, of the diagnostic mechanism 240 of the diagnostic platform
210 with the outer shell 220 and cover 230 removed. The diagnostic mechanism 240 may
have a bottom portion 240a and a top portion 240b. The bottom portion 240a and the top
portion 240b may be pivotably coupled to one another. FIG. 2H shows an exploded view of
the top portion 240b while FIG. 2I shows an exploded view of the bottom portion 240a.
[0056] The bottom portion 240a may comprise a cartridge receptacle 245 to receive the
reagent storage and dispensing device 100, a flow cell receptacle 250 to receive the flow cell
200, and an aperture 255 through which the flow cell 200 may be imaged. An imaging
source or optics may be a component of the diagnostic mechanism 240 or may be separate
from the diagnostic mechanism 240 (for example, such that the imaging source and optics are
fixtures while diagnostic platform 210 may be disposable.) The bottom portion 240a may
further comprise a syringe or other pump 275 which may be in fluid communication with the
port 112 of the storage and dispensing device 100. The syringe or other pump 275 may be
actuated to urge and/or withdrawn reagent and/or sample from the device 100. The bottom
portion 240a may further comprise an X-scanner motor 280, an X-slide 281, a Y-scanner
motor 285, and/or a Y-slide 286 to move the storage and dispensing device 100, the flow cell
200, and the imaging aperture 255 in two dimensions relative to the external imaging source.
The bottom portion 240a may further comprise an actuator 290 which may couple to the
valve assembly 130 of the storage and dispensing device 100 to select a well 142 for
dispensing of its contents.

[0057] The top portion 240b of the diagnostic mechanism 240 may comprise a heat sink 260
to couple to and passively cool the storage and dispensing device 100. The top portion 240b
may also comprise a pad 265 which may contact the flow cell 200 to heat or cool the flow
cell 200. The top portion 240b may also comprise an outlet line 270 which may couple to the
flow cell channel 201 of the flow cell 200 to collect waste or other fluid out of the flow cell
channel 201. The heat sink 260 may be made of copper, aluminum, or other highly heat
conductive metals, allows, ceramics, or other materials.

[0058] FIGS. 3A and 3B show schematic diagrams of the storage and dispensing device 100
in use. A plurality of storage wells 142a, 142b, 142c, and 142d, storing fluids 300a, 300b,
300c, and 300d, respectively, may be housed within the internal volume 140. The storage
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wells 142a, 142b, 142c, and 142d may each have top ports 144a, 144b, 144c, and 144d,
respectively, which allow the storage wells 142a, 142b, 142¢c, and 142d to be pressurized
along with the internal volume 140. The pump 275 may introduce pressure into the internal
volume 140 of the storage and dispensing device 100. The pump 275 may introduce a pre-
determined, metered volume of fluid into the internal volume 140 through the inlet port 122
of the device 100, for example.

[0059] The fluid may be introduced at various flow rates and/or for various times as desired
to affect an outflow of fluid from the dispensing device 100. The fluid from one or more of
the storage wells 142a, 142b, 142¢c, or 142d may be provided from the device 100 at precise
volumes and/or flow rates as desired. For example, the fluid may be introduced at a flow rate
of atleast 0.1 pL/s, 0.2 uL. /s, 0.3 uL/s, 0.4 uL/s, 0.5 uL/s, 0.6 uL/s, 0.7 uL/s, 0.8 uL/s, 0.9
ul/s, 1.0 uL/s, 1.1 uL/s, 1.2 ul/s, 1.3 uL/s, 1.4 uL/s, 1.5 pL/s, 1.6 uL/s, 1.7 uL/s, 1.8 uL/s,
1.9 ul/s, 2.0 ul/s, 2.1 ul/s, 2.2 uL/s, 2.3 uL/s, 2.4 uL/s, 2.5 ul/s, 2.6 uL/s, 2.7 uL/s, 2.8
ul/s, 2.9 ul/s, 3.0 uL/s, 3.1 ul/s, 3.2 uL/s, 3.3 uL/s, 3.4 uL/s, 3.5 uL/s, 3.6 uL/s, 3.7 uL/s,
3.8 uL/s, 3.9 uL/s, or 4.0 uL/s. For example, the fluid may be introduced at a flow rate of at
most 10 uL/s/, 9.5 uL/s, 9.0 uL/s, 8.5 uL/s, 8.0 uL/s, 7.5 ul/s, 6.0 uL/s, 5.5 uL/s, 5.0 uL/s,
4.5 ul/s, 4.0 uL/s, 3.5 ul/s, 3.0 uL/s, 2.5 pl/s, 2.0 uL/s, 1.5 uL/s, or 1.0 uL/s /s. For
example, the fluid may be introduced for a time of at least 0.1 s,0.25,0.35,0.45,0.55s,0.65,
0.7s5,0.8s,09s,1.0s,1.55,2.0s5,2.55,3.05,3.5s5,4.05,4.55,5058,55s,6.0s,6.55s,7.0
s,7.5s,8.0s,8.5s,9.0s,9.5s,o0r 10.0 s. For example, the fluid may be introduced for a
time of at most 60 s, 555s,50s,45s,405s,355s,305s,25s,205s,15s,10s,0r5s. For
example, the fluid may be introduced at a discrete volume of at least 0.1 uL, 0.2 uL, 0.3 uL,
0.4 uL, 0.5 uL, 0.6 uL, 0.7 pL, 0.8 pL, 0.9 pL, 1.0 L, 1.5 L, 2.0 uL, 2.5 pL,, 3.0 uL, 3.5
ul, 4.5 uL, 5.0 uL, 5.5 uL, 6.0 pL, 6.5 pL,, 7.0 uL,, 7.5 pL, 8.0 uL, 8.5 uL, 9.5 uL, 10.0 pL,
11.0 uL, 12.0 pL, 13.0 uL, 14.0 uL, 15.0 uL, 16.0 pL, 17.0 uL, 18.0 uL, 19.0 uL, 20.0 pL,
25.0 uL, 30.0 pL, 35.0 uL, 40.0 uL, 45.0 uL, 50.0 pL, 55.0 uL, 60.0 uL, 65.0 uL, 70.0 uL,
75.0 uL, 80.0 uL, 85.0 uL, 90.0 uL, 95.0 uL, 100.0 uL, 150.0 uL, 200.0 uL, 250.0 nL, 300.0
uL, 350.0 uL, 400.0 uL, 450.0 uL, 500.0 uL, 550.0 nL, 600.0 uL, 650.0 uL, 700.0 uL, 750.0
uL, 800.0 uL, 850.0 uL, 900.0 uL, 950.0 uL, or 1.0 mL, 2.0 mL, 3.0 mL, 4.0 mL, 5.0 mL,
6.0 mL, 7.0 mL, 8.0 mL, 9.0 mL, or 10.0 mL. For example, the fluid may be introduced at a
discrete volume of at most 10.0 mL, 9.0 mL, 8.0 mL, 7.0 mL, 6.0 mL, 5.0 mL, 4.0 mL, 3.0
mL, 2.0 mL, 1.0 mL, 0.9 mL, 0.8 mL, 0.7 mL, 0.6 mL, 0.5 mL, 0.4 mL, 0.3 mL, 0.2 mL, or
0.1 mL.
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[0060] The top ports 144a, 144b, 144c, and 144d may also allow samples, reagents, buffers,
and other fluids to be introduced into the storage wells 142a, 142b, 142c, and 1444,
respectively. For example, a syringe needle or other tubing may be passed through the inlet
port 122 and to one of the top ports 144a, 144b, 144c, and 144d to provide fluids to the
storage wells 142a, 142b, 142¢, and 142d. Fluid may be removed from the storage wells
142a, 142b, 142c, and 142d similarly. Alternatively or in combination, the storage and
dispensing device 100 may be manufactured with the desired fluids already stored in one or
more of the wells 142a, 142b, 142¢, or 142d.

[0061] While the storage wells 142a, 142b, 142c, and 142d may each be pressurized along
with the internal volume 140, only the storage well 142 selected for fluid dispensing may
have the fluid therein egress from the device 100. To select an individual storage well for
fluid egress, the dispensing piece 138 of the valve assembly 130 may be actuated so that the
channel 138c of the dispensing piece 138 aligns with the individual outlet channel 148 of the
selected storage well 142 and the outlet manifold 119. At the same time, the dispensing piece
138 may prevent or restrict fluid communication between the remaining individual outlet
channels 148 of the unselected wells 142 and the outlet manifold 119. The dispensing piece
138 and/or valve assembly may include a marker to indicate which of the storage wells 142 is
selected. Alternatively or in combination, the device 100 may be made of transparent
materials in whole or in part so the user can see which storage well 142 has been selected.
The dispensing piece 138 may be actuated to select the individual storage well 142 while the
remainder of the device 100 remains stationary, reducing the number of moving parts and
minimizing mechanical fatigue.

[0062] As shown in FIG. 3A, the channel 138c of the dispensing piece 138 may be aligned
with the individual outlet channel 148a of the first storage well 142a. Pressurization of the
internal volume 140 may pressurize the first storage well 142a and may cause the first fluid
300a within the first storage well 142a to egress from the first storage well 142a, through its
individual outlet channel 148a, through the channel 138c, through the outlet manifold 119,
out through the shared outlet channel 112a, and into the flow cell 200. Other devices instead
of the flow cell 200 may receive the outflowing second fluid 300b as well. When the first
storage well 142a is selected, the dispensing piece 138 may restrict or prevent fluid
communication from the individual outlet channels 148 of the remaining storage wells 142b,
142c, and 142d to the outlet manifold 119.

Other storage wells may be selected for fluid dispensing. As shown in FIG. 3B, the
dispensing piece 138 may be actuated so that the channel 138c is aligned with the individual
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outlet channel 148b of the second storage well 142b. Pressurization of the internal volume
140 may pressurize the second storage well 142b. When the second storage well 142b is
selected, the dispensing piece 138 may restrict or prevent fluid communication from the
individual outlet channels 148 of the remaining storage wells 142a, 142¢c, and 142d to the
outlet manifold 119. On the other hand, the channel 138c may provide fluid communication
between the individual outlet channel 148b of the second storage well 142b and the outlet
manifold 119. Pressurization of the second storage well 142b may cause the second fluid
300b within the second storage well 142b to egress from the second storage well 142b,
through its individual outlet channel 148b, through the channel 138c, through the outlet
manifold 119, out through the shared outlet channel 112a, and into the flow cell 200. Other
devices instead of the flow cell 200 may receive the outflowing second fluid 300b as well.
The other storage wells 142¢ and 142d may likewise be selected to dispense fluids 300c and
300d therein, respectively.

[0063] Aspects of the present disclosure also include computer-based systems and computer-
implemented methods for performing a fluid dispensing protocol for one or more of the
device 100 and the diagnostic platform 210.

[0064] FIG. 4 shows an exemplary computer-system 400 for operating the storage and
dispensing device 100 and/or the diagnostic platform 210. The computer system 400 may
comprise a CPU or processor 410, an input/output system 420, a memory 430 (such as a
ROM, RAM, Flash memory, hard disk drive, or the like), and a communications subsystem
440 (such as an Ethernet card, aWiFi card, a Bluetooth card, or the like). The user U may
operate the computer system 400 through a graphical user interface 450 of the computer
system 400. The graphical user interface 450 may be provided through a display coupled to
the computer system 400, such as a touch screen display. The computer system 400 may be a
mobile computing device (such as a laptop computer, tablet computer, a smart phone, a
wearable computer, or the like), a personal computer, a workstation, or a dedicated
computing platform. The memory 430 may have stored thereon software including one or
more protocols for operating one or more of the storage and dispensing device 100, the
diagnostic platform 210, or an imaging source 498. The imaging source 498 may comprise a
component of the computer system 400 or may comprise a stand-alone device. The image
source 498 may be comprise a conventional light microscope, a digital microscope, a
confocal microscope, a line confocal microscope, a scanning microscope, a fluorescence
microscope, a laser scanning microscope, a multi-photon microscope, an epifluorescence

microscope, combinations thereof, or the like.
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[0065] One or more of the imaging source 498 or diagnostic platform 210 may be in
communication with the computer system 400 to receive instructions therefrom to operate the
imaging source or to operate the device 100 coupled to the diagnostic platform 210,
respectively. The computer system 400 may instruct the imaging source 498 and diagnostic
platform 210 to perform a dispensing protocol for a sequential reaction as described herein
and to image the reaction as it occurs in the flow cell 200 coupled to the device 100. The
computer system 400 may one or more of receive the images of the sequential reaction, store
the images on the memory 430, or communicate the images to a remote server 499, which
may include cloud-based storage, for example. The reagent dispensing and sequential
reaction protocol may be pre-programmed in the memory 430 of the computing system 400.
Alternatively or in combination, the user U may enter or modify a reagent dispensing and
sequential reaction protocol into the computing system 400.

[0066] The reagent dispensing and sequential reaction protocol may be any number of
protocols. Often, the protocol performed may depend on the contents of the device 100. For
example, a first device 100 having a first set of reagents and sample(s) stored therein may be
labeled as appropriate to perform a first protocol. The diagnostic platform 210 may read the
label and communicate to the system 400 to operate the imaging source 498 and the
diagnostic platform 210 to perform a first type of sequential reaction and imaging protocol.
A second device 100 having a second set of reagents and sample(s) stored thereon different
from the first set may be labeled as appropriate to perform a second protocol different from
the first protocol. The diagnostic platform 210 may read the label and communicate to the
system 400 to operate the imaging source 498 and the diagnostic platform 210 to perform a
second type of sequential reaction and imaging protocol different from the first type. The
labelling may comprise a bar code, a QR code, or the like. Alternatively or in combination,
the user U may read the labelling on the device 100 and manually operate the computer
system 400 to perform the appropriate protocol.

[0067] EXPERIMENTAL

[0068] Tests were performed using the storage and dispensing device 100. The device 100,
along with the flow cell 200 attached thereto as described above, was used to perform a
biochemical reaction.

[0069] Individual storage wells 142 of the device 100 were used to store one or more of
formamide, a buffer mix, a DNA polymerase enzyme mix, or a dye (for example, a Cy3 dye
mix). The buffer mix was stored in a first well, the DNA polymerase enzyme mix was stored

in a second well, the dye was stored in a third well, and the sample was stored in a fourth
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well. These reagents were sequentially dispensed into the flow cell 200 to complete a DNA
“cluster generation” process to prepare the flow cell 200 for shotgun sequencing by synthesis
as known in the art. The reagents were sequentially introduced into the flow cell 200 for
amplification in a first step, the reagents were given time (for example, 60 seconds) to react
with one another in a second step, and the first and second steps were repeated multiple
times. The valve assembly 130 was sequentially rotated to select individual storage wells
142 for egress of the stored fluid. Precise, predetermined volumes of air were introduced
sequentially into the internal volume 140 to pressurize the internal volume and cause the
selected fluid to egress from its storage well and the shared outlet channel 112. The volumes
of fluid introduced into the internal volume were introduced at a predetermined flow rate to
cause the selected fluid to egress with a predetermined and desired flow rate. The volumes of
fluid introduced into the internal volume were introduced with a syringe pump 275 as
described above.

[0070] The flow cell 200 was imaged as the sequential reactions take place. Each reagent
was dispensed into the flow cell 200 at various flows rate, for various times, and at various
volumes. These sequential reactions generated clusters. The resulting clusters were tagged
with a Cy3 dye mix and appear as light spots under a fluorescence microscope as shown in
FIG. 4. The image shown in FIG. 4 was taken after 33 sequential amplification reactions.
[0071] While preferred embodiments of the present invention have been shown and
described herein, it will be obvious to those skilled in the art that such embodiments are
provided by way of example only. Numerous variations, changes, and substitutions will now
occur to those skilled in the art without departing from the invention. It should be understood
that various alternatives to the embodiments of the invention described herein may be
employed in practicing the invention. It is intended that the following claims define the
scope of the invention and that methods and structures within the scope of these claims and

their equivalents be covered thereby.
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CLAIMS
WHAT IS CLAIMED IS:

1. An apparatus for the storage and dispensing of one or more reagents or fluids,
the apparatus comprising:

a housing having an internal volume and comprising an outlet channel and an inlet
port configured to allow the internal volume to be pressurized;

a plurality of storage wells disposed within the internal volume of the housing, the
plurality of storage wells being selectively in fluid communication with the outlet channel;
and

a valve coupled to the housing, the valve being rotatable to select an individual
storage well to be in fluid communication with the outlet channel while preventing the
remaining storage wells from being in fluid communication with the outlet channel,

wherein pressurizing the internal volume of the housing causes fluid to be drawn into
or egress from the selected individual storage well.

2. The apparatus of claim 1, wherein pressurizing the internal volume of the
housing comprises introducing one or more of negative pressure or positive pressure to the
internal volume.

3. The apparatus of claim 2, wherein the introduction of positive pressure into
the internal volume causes a fluid stored in the selected individual storage well of the
plurality of storage wells to egress through the outlet channel.

4. The apparatus of claim 2, wherein the introduction of negative pressure into
the internal volume causes a fluid present in the outlet channel to be drawn into the selected
individual storage well of the plurality of storage wells.

5. The apparatus of claim 2, wherein one or more storage wells of the plurality of
storage wells comprises an open port to balance pressure between the internal volume and a
storage volume of the one or more storage wells.

6. The apparatus of claim 1, wherein the housing comprises a base assembly and
a cover coupled to the base assembly.

7. The apparatus of claim 6, wherein the base assembly comprises a base coupled
to the plurality of storage wells and a cap coupled to the base.

8. The apparatus of claim 7, wherein one or more of the cap or the base

comprises a plurality of fluid transfer channels open to the plurality of storage wells.

220-



WO 2016/004171 PCT/US2015/038777

0. The apparatus of claim 8, wherein the plurality of fluid transfer channels are
coupled to the valve to allow the plurality of storage wells to selectively be in fluid
communication with the outlet channel.

10. The apparatus of claim 8, wherein one or more of the cap or the base
comprises an outlet manifold in fluid communication with the outlet channel.

11. The apparatus of claim 10, wherein the valve comprises a valve channel for
allowing fluid communication between the outlet manifold and a selected fluid transfer
channel of the plurality of fluid transfer channels.

12. The apparatus of claim 11, wherein at least a portion of the valve is configured
to be actuated to place the valve channel in fluid communication between the outlet manifold
and the selected fluid transfer channel.

13. The apparatus of claim 12, wherein when the individual storage well is
selected, the valve is in fluid communication between the outlet manifold and a fluid transfer
channel in fluid communication with the selected individual storage well.

14. The apparatus of claim 13, wherein the valve is rotatable to deselect the
individual storage well such that the valve channel is no longer in fluid communication
between the outlet manifold and the fluid transfer channel in fluid communication with the
deselected individual storage well.

15. The apparatus of claim 1, where the housing has a central portion and the
valve is coupled to the base assembly at the central portion.

16. The apparatus of claim 15, wherein the housing has an outer diameter and the
outlet channel comprises an outlet port at or beyond the outer diameter.

17. The apparatus of claim 16, wherein the housing comprises a protrusion beyond
the outer diameter and the outlet port is disposed at the protrusion.

18. The apparatus of claim 15, wherein the plurality of reagent storage wells are
disposed radially about the central portion of the housing.

19. The apparatus of claim 1, wherein when the valve is rotated to select the
individual storage well, the plurality of storage wells and the outlet channel remain
stationary.

20. A system for imaging a flow cell, the system comprising:

the reagent or fluid storage and dispensing apparatus of claim 1;

a flow cell coupled to the outlet channel of the apparatus;

an imaging source coupled to the flow cell to image the flow cell;
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a pressure source coupled to the inlet port of the housing of the apparatus to
pressurize the internal chamber of the housing;

a waste storage chamber coupled to the flow cell; and

an actuator for rotating the valve to select the individual storage well of the apparatus.

21. A method for dispensing one or more reagents, the method comprising:

actuating a valve of a storage chamber to select a first fluid for dispensing, the first
fluid being stored in a first storage well of the storage chamber, wherein selecting the first
fluid for dispensing aligns a valve channel of the valve with a first transfer channel of the first
storage well with an outlet manifold of the storage chamber to allow fluid communication
therebetween;

pressurizing an internal volume of the storage chamber to pressurize a first storage
volume of the first storage well and cause the first fluid to egress from the first storage well
and through the first transfer channel, valve channel, and outlet manifold; and

actuating the valve to select a second fluid for dispensing, the second fluid being
stored in a second storage well of the storage chamber, wherein selecting the second fluid for
dispensing positions the valve channel out of alignment with the first transfer channel and the
outlet manifold such that the first fluid is prevented from being dispensed from the first
storage well.

22. The method of claim 21, wherein selecting the second fluid for dispensing
aligns the valve channel with a second transfer channel of the second storage well with the
outlet manifold to allow fluid communication therebetween.

23. The method of claim 22, further comprising introducing the pressure into the
internal volume of the storage chamber to introduce the pressure into a second storage
volume of the second storage well and cause the second fluid to egress from the second
storage well and through the second transfer channel, valve channel, and outlet manifold.

24. The method of claim 21, wherein pressurizing the internal volume pressurizes

storage volumes of a plurality of storage wells of the reagent storage chamber.

25. The method of claim 24, wherein the plurality of storage wells is pressurized
uniformly.
26. The method of claim 24, wherein pressurizing the plurality of storage wells

causes only the first fluid to egress from the first storage well while fluid in the remaining

storage wells does not egress therefrom.
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27. The method of claim 20, wherein one or more of actuating the valve to select
the first fluid for dispensing or actuating the valve to select the fluid reagent for dispensing
comprises rotating at least a portion of the valve relative to a housing of the storage chamber.

28. The method of claim 20, wherein pressurizing the internal volume comprises
introducing a fluid into the internal volume.

29. The method of claim 20, wherein the first and second storage wells remain
stationary while the valve is actuated to select the first or second fluid for dispensing.

30. A method for aspirating a fluid, the method comprising:

actuating a valve of a fluid storage chamber to select a first fluid storage well of the
fluid storage chamber for fluid aspiration, wherein selecting the first fluid storage well aligns
a valve channel of the valve with a first transfer channel of the first fluid storage well with a
manifold of the fluid storage chamber to allow fluid communication therebetween;

introducing negative pressure or suction into an internal volume of the fluid storage
chamber to introduce the negative pressure or suction into a first storage volume of the first
fluid storage well and cause a fluid to flow from a fluid source and through the manifold and
the first fluid transfer channel into the first fluid storage well; and

actuating the valve to select a second fluid storage well of the fluid storage chamber
for fluid aspiration, wherein selecting the second fluid storage well positions the valve
channel out of alignment with the first transfer channel and the manifold such that the fluid
from the fluid source is prevented from being aspirated into the first fluid storage well.

31. The method of claim 30, wherein selecting the second fluid storage well for
fluid aspiration aligns the valve channel with a second transfer channel of the second fluid
storage well with the manifold to allow fluid communication therebetween.

32. The method of claim 31, further comprising introducing the negative pressure
or suction into the internal volume of the fluid storage chamber to introduce the negative
pressure or suction into the second storage volume of the second fluid storage well and cause
the fluid to flow from the fluid source and flow through the manifold and the second fluid
transfer channel into the second fluid storage well.

33. The method of claim 30, wherein one or more of actuating the valve to select
the first fluid storage well or actuating the valve to select the second fluid storage well
comprises rotating at least a portion of the valve relative to a base assembly of the fluid
storage chamber.

34. The method of claim 30, wherein introducing negative pressure or suction into

the internal volume comprises aspirating a fluid from the internal volume.
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35. The method of claim 30, wherein the first and second fluid storage wells
remain stationary while the valve is actuated to select the first or second fluid storage wells.

36. The method of claim 30, wherein the fluid source comprises a flow cell
coupled to the fluid storage chamber.

37. The method of claim 30, wherein introducing negative pressure or suction into
the internal volume introduces the negative pressure or suction into storage volumes of a
plurality of storage wells of the storage chamber.

38. The method of claim 37, wherein the negative pressure or suction is
introduced into the storage volumes of the plurality of storage wells uniformly.

39. The method of claim 37, wherein introducing the negative pressure or suction
into the internal volume causes the fluid to be drawn only into the first storage well while the
fluid is prevented from being drawn into the remaining storage wells.

40. A method for performing three or more sequential reactions, the method
comprising:

coupling a dispenser unit to a flow cell, the flow cell configured to carry out the
sequential reactions; and

sequentially dispensing a plurality of reagents from the dispenser unit to the flow cell
to carry out the sequential reactions,

wherein each reagent of the plurality of reagents is dispensed as a discrete volume,
and

wherein each reagent is selected for dispensing while each well of a plurality of
reagent wells of the single dispenser unit remains stationary and unselected reagents are
prevented from being dispensed.

41. The method of claim 40, further comprising aspirating a fluid from the flow
cell into the dispenser unit.

42. The method of claim 41, wherein sequentially dispensing the plurality of
reagents from the dispenser unit comprises pressurizing an internal volume of the dispenser
unit to pressurize storage volumes of the reagent storage wells, thereby causing fluid within
the storage volume of a selected reagent storage well to be dispensed from the dispenser unit
while fluid egress from unselected reagent storage wells is prevented.

43. A method for performing three or more sequential reactions, the method
comprising:

sequentially introducing reagents from a dispenser unit to a flow cell to carry out the

sequential reactions, wherein the dispenser unit is configured for dispensing the reagents as

24-
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discrete volumes while reagent storage wells and an outlet channel of the single dispenser
unit remain stationary, thereby minimizing mechanical wear of the dispenser unit.

44. The method of claim 43, wherein sequentially introducing reagents from the
dispenser unit comprises introducing pressure or suction into an internal volume of the
dispenser unit to introduce the pressure or suction into storage volumes of the reagent storage
wells, thereby causing fluid within the storage volume of a selected reagent storage well to be
dispensed from the dispenser unit while fluid egress from unselected reagent storage wells is

prevented.
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This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees must be paid.

Group |: claims 1-20 are directed toward an appratus for the storage and dispensing of one or more reagents or fluids, the apparatus
comprising: a rotatable valve.

Group |l: claims 21-39 are directed toward a method for dispensing one or more reagents comprising: actuating a valve and aligning a
valve channel of the valve with a first transfer channel of the first storage well.

Group llI: claims 40-44 are directed toward a method for performing three or more sequential reactions.

The inventions listed as Groups I-1ll do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT Rule
13.2, they lack the same or corresponding special technical features for the following reasons.

The special technical features of Group | include an inlet port configured to allow the internal volume to be pressurized (which is not
present in Groups Il, lil); and a valve coupled to the housing (which is not present in Group Ill), the valve being rotatable (which is not
present in Groups Il, |Il), wherein pressurizing the internal volume of the housing causes fluid to be drawn into or egress from the
selected individual storage well (which is not present in Group HI).

The special technical features of Group Il include actuating a valve (which is not present in Group 1ll); wherein selecting the first fluid for
dispensing aligns a valve channel of the valve with a first transfer channel of the first storage well with an outlet manifold of the storage
chamber to allow fluid communication therebetween (which is not present in Groups |, |ll); pressurizing an internal volume of the storage
chamber to pressurize a first storage volume of the first storage well and cause the first fluid to egress from the first storage well (which
is not present in Group |il) and through the first transfer channel, valve channel, and outlet manifold; and actuating the valve to select a
second fluid; positions the valve channel out of alignment with the first transfer channel and the outlet manifold such that the first fluid is
prevented from being dispensed from the first storage well; a method for aspirating a fluid, the method comprising: actuating a valve of a
fluid storage chamber to select a first fluid storage well of the fluid storage chamber for fluid aspiration, wherein selecting the first fluid
storage well aligns a valve channel of the valve with a first transfer channel of the first fluid storage well with a manifold of the fluid
storage chamber to allow fluid communication therebetween; introducing negative pressure or suction into an internal volume of the fluid
storage chamber to introduce the negative pressure or suction into a first storage volume of the first fluid storage well and cause a fluid
to flow from a fluid source and through the manifold and the first fluid transfer channel into the first fluid storage well; and actuating the
valve to select a second fluid storage well of the fluid storage chamber for fluid aspiration, wherein selecting the second fiuid storage well
positions the valve channel out of alignment with the first transfer channel and the manifold such that the fluid from the fluid source is
prevented from being aspirated into the first fluid storage well (which is not present in Groups |, IlI).

The special technical features of Group lil include a method for performing three or more sequential reactions, the method comprising:
coupling a dispenser unit to a flow cell, the flow cell configured to carry out the sequential reactions; and sequentially dispensing a
plurality of reagents from the dispenser unit to the flow cell to carry out the sequential reactions, wherein each reagent of the plurality of
reagents is dispensed as a discrete volume, thereby minimizing mechanical wear of the dispenser unit (which is not present in Groups |,

1.

The common technical features of Groups |-l include an apparatus for the storage and dispensing of one or more reagents or fluids, the
apparatus comprising: a housing having an internal volume and comprising an outlet channel and configured to allow the internal volume
to be pressurized; a plurality of storage wells disposed within the internal volume of the housing, the plurality of storage wells being
selectively in fluid communication with the outlet channel; and a valve coupled to the housing to select an individual storage well to be in
fluid communication with the outlet channel while preventing the remaining storage wells from being in fluid communication with the
outlet channel, wherein pressurizing the internal volume of the housing causes fluid to be drawn into or egress from the selected
individual storage well

These common technical features are disclosed by US 6,379,242 B1 (WISEMAN): an apparatus for the storage and dispensing of one
or more reagents or fluids, the apparatus comprising: a housing (14; figures 1-2) having an internal volume (that has an interior; column
3, line 12) and comprising an outlet channel (outlet conduit 44; figure 3) and configured to allow the intemal volume to be pressurized
(pump 36 has an outlet through which the selected scent substance is pumped under pressure; column 3, lines 52-53); a plurality of
storage wells (reservoirs 16, 18, 20, 22, collectively) disposed within the internal volume of the housing (formed by the interior of the tank
housing; column 3, lines 19-20), the plurality of storage wells being selectively in fluid communication with the outlet channel (outlet
conduit 44 is in fluid communication with the outlet of the pump for receiving the scent substance pumped; column 3, lines 66-67); and a
valve (selector valve 32) coupled to the housing (as shown in figure 1) to select an individual storage well (has a valve handle that is
rotatable between a position for selecting flow from each reservoir; column 3, lines 43-45) to be in fluid communication with the outlet
channel (for dispensing into the air circulation system) while preventing the remaining storage wells from being in fiuid communication
with the outlet channel (selecting flow from one of the reservoirs; column 3, lines 40-41), wherein pressurizing the internal volume of the
housing causaes fluid to be drawn into or egress from the selected individual storage well (the pump has an outlet through which the
selected scent substance is pumped under pressure; abstract; column 3, lines 50-60).

Because the common technical features are disclosed by WISEMAN, the inventions are not so linked as to form a single general
inventive concept. Therefore, Groups |11l lack unity.
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