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LIQUID SAMPLE LOADING
BACKGROUND

[0001] Various assay protocols for clinical and molecular processes are implemented in
fluidic devices having channels that hold and direct fluid for mixing, processing, reaction, detection,
etc. One example of such protocol is DNA sequencing, in which a fluid sample of library molecules
are loaded into a fluidic device that is loaded into a processing instrument, e.g., a sequencer, where
the library molecules are converted into clusters via an amplification technique, such as polymerase

chain reaction, and then detected using electrochemical detection.

[0002] There is a general need for efficiently loading the fluid sample of library molecules
into the fluidic device outside the processing instrument. However, due to the highly viscous nature
of the fluid sample, in some instances it is difficult to aspirate and dispense the fluid sample into the
fluid device outside the processing instrument, especially with manual pipette operations. In some
instances, when loading a fluidic device via a manual pipette, air bubbles formed in the fluid sample
can clog the channels of the fluidic devices, thereby preventing the fluid sample from passing
through the channels of the fluidic devices via capillary force. Consequently, in those instances
expensive equipment, such as a vacuum, is employed to try to remove bubbles from fluid being
dispensed into fluidic devices. Thus, there is a need for improved apparatuses and methods that are
capable of permitting liquid of a fluid sample into a fluidic device and preventing bubbles of the

fluid sample from entering the fluidic device.

SUMMARY

[0003] The following presents a simplified summary in order to provide a basic
understanding of some aspects described herein. This summary is not an extensive overview of the

claimed subject matter. It is intended to neither identify key or critical elements of the claimed
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subject matter nor delineate the scope thereof. Its sole purpose is to present some concepts in a

simplified form as a prelude to the more detailed description that is presented later.

[0004] The present disclosure includes various examples of an assembly for loading a fluid
sample into a fluid cartridge. In accordance with one example, the assembly comprises a docking
console including a cartridge support surface having a first end and a second end and a manifold
having one or more wells defined therein. The docking console comprises a manifold retention
bracket to releasably hold the manifold against a fluid cartridge supported on the cartridge support
surface at an interface position such that the one or more wells are in fluid communication with the
fluid cartridge and a biased seal bar to press the fluid cartridge against the manifold held by the

manifold retention bracket.

[0005] In another example, the assembly comprises a docking console including a cartridge
support surface having a first end and a second end and a manifold having one or more wells
defined therein. Each one of the wells comprises a retainer chamber and an outlet aperture disposed
below and in communication with the retainer chamber and a hydrophilic porous frit disposed
within at least one of the wells to permit liquid to flow through the outlet aperture but prevent gas

from passing through the outlet aperture.

[0006] In another example, a method for dispensing fluid into a fluid cartridge comprises
placing the fluid cartridge on a cartridge support surface of a docking console such that a positioning
device of the docking console engages the fluid cartridge and biases the fluid cartridge or the
component thereof into an interface position; placing a manifold having one or more wells defined
therein on a manifold retention bracket of the docking console; moving the manifold retention
bracket from a release position to a locking position with respect to hold the manifold against the
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fluid cartridge such that the one or more wells are in fluid communication with the fluid cartridge;
dispensing fluid into the one or more wells of the manifold such that the fluid is dispersed into the
fluid cartridge; moving the manifold retention bracket from the locking position to the release

position; and removing the manifold and the fluid cartridge from the docking console.

[0007] Other features and characteristics of the subject matter of this disclosure, as well as
the methods of operation, functions of related elements of structure and the combination of parts,
and economies of manufacture, will become more apparent upon consideration of the following
description and the appended claims with reference to the accompanying drawings, all of which
form a part of this specification, wherein like reference numerals designate corresponding parts in

the various figures.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] The accompanying drawings, which are incorporated herein and form part of the
specification, illustrate various examples of the subject matter of this disclosure. In the drawings,

like reference numbers indicate identical or functionally similar elements.

[0009] FIG. 1A is an exploded perspective view of an example fluid dispenser assembly and

an example fluid cartridge.

[0010] FIG. 1B is a perspective of an example fluid dispenser assembly retaining an

example fluid cartridge.

[0011] FIG. 2 is a perspective view of an example fluid cartridge.

[0012] FIG. 3 is a perspective view of an example docking console.



WO 2019/067199 PCT/US2018/050410

[0013] FIG. 4A is a partial view of an example first end of a docking console.

[0014] FIG. 4B is a partial view of an example first end of a docking console retaining a

fluid cartridge on a cartridge support surface.

[0015] FIG. 5A is a view of a second end of a docking console with a manifold retention

bracket in a release position.

[0016] FIG. 5B is a view of an example second end of a docking console with the manifold

retention bracket in a locking position to retain the fluid cartridge and a manifold.

[0017] FIG. 5C is an end cross-sectional view of an example fluid dispenser assembly

retaining a fluid cartridge along line V-V in FIG. 5B.

[0018] FIG. 5D is a partial cross-sectional view of an example biased seal bar along link V-
V in FIG. 5B.

[0019] FIG. 5E is a partial cross-sectional view of an example well of a manifold along line
V-V of FIG. 5B.

[0020] FIG. 6A is a perspective view of an example manifold.

[0021] FIG. 6B is a side cross-sectional view of an example manifold along line VI-VI of
FIG. 6A.

[0022] F1G. 6C is a partial cross-sectional view of an example well along line of FIG. 6A
[0023] FIG. 7 is a flow chart of an example method for loading flow sample into a fluid
cartridge.
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DETAILED DESCRIPTION

[0024] While aspects of the subject matter of the present disclosure may be embodied in a
variety of forms, the following description and accompanying drawings are merely intended to
disclose some of these forms as specific examples of the subject matter. Accordingly, the subject
matter of this disclosure is not intended to be limited to the forms or examples so described and

tllustrated.

[0025] Unless defined otherwise, all terms of art, notations and other technical terms or
terminology used herein have the same meaning as is commonly understood by one of ordinary skill
in the art to which this disclosure belongs. All patents, applications, published applications and
other publications referred to herein are incorporated by reference in their entirety. If a definition
set forth in this section is contrary to or otherwise inconsistent with a definition set forth in the
patents, applications, published applications, and other publications that are herein incorporated by
reference, the definition set forth in this section prevails over the definition that is incorporated

herein by reference.

[0026] Unless otherwise indicated or the context suggests otherwise, as used herein, “a” or

“an” means “at least one” or “one or more.”

[0027] This description may use relative spatial and/or orientation terms in describing the
position and/or orientation of a component, apparatus, location, feature, or a portion thereof. Unless
specifically stated, or otherwise dictated by the context of the description, such terms, including,
without limitation, top, bottom, above, below, under, on top of, upper, lower, left of, right of, in
front of, behind, next to, adjacent, between, horizontal, vertical, diagonal, longitudinal, transverse,
radial, axial, etc., are used for convenience in referring to such component, apparatus, location,
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feature, or a portion thereof in the drawings and are not intended to be limiting.

[0028] Furthermore, unless otherwise stated, any specific dimensions mentioned in this
description are merely representative of an example implementation of a device embodying aspects

of the disclosure and are not intended to be limiting.

[0029] The use of the term “about™ applies to all numeric values specified herein, whether or
not explicitly indicated. This term generally refers to a range of numbers that one of ordinary skill
in the art would consider as a reasonable amount of deviation to the recited numeric values (i.e.,
having the equivalent function or result) in the context of the present disclosure. For example, and
not intended to be limiting, this term can be construed as including a deviation of £10 percent of the
given numeric value provided such a deviation does not alter the end function or result of the value.
Therefore, under some circumstances as would be appreciated by one of ordinary skill in the art a

value of about 1% can be construed to be a range from 0.9% to 1.1%.

[0030] As used herein, the term “adjacent” refers to being near or adjoining. Adjacent
objects can be spaced apart from one another or can be in actual or direct contact with one another.
In some instances, adjacent objects can be coupled to one another or can be formed integrally with

one another.

[0031] As used herein, the terms “substantially” and “substantial” refer to a considerable
degree or extent. When used in conjunction with, for example, an event, circumstance,
characteristic, or property, the terms can refer to instances in which the event, circumstance,
characteristic, or property occurs precisely as well as instances in which the event, circumstance,
characteristic, or property occurs to a close approximation, such as accounting for typical tolerance

levels or variability of the examples described herein.
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[0032] As used herein, the terms “optional” and “optionally” mean that the subsequently
described, component, structure, element, event, circumstance, characteristic, property, etc. may or
may not be included or occur and that the description includes instances where the component,
structure, element, event, circumstance, characteristic, property, etc. is included or occurs and

instances in which it is not or does not.

[0033] According to various examples, assemblies and devices as described herein may be
used in combination with a fluid cartridge that may comprise one or more fluid processing
passageways including one or more elements, for example, one or more of a channel, a branch
channel, a valve, a flow splitter, a vent, a port, an access area, a via, a bead, a reagent containing
bead, a cover layer, a reaction component, any combination thereof, and the like. Any element may

be in fluid communication with another element.

[0034] The term "fluid communication" means either direct fluid communication, for
example, two regions can be in fluid communication with each other via an unobstructed fluid
processing passageway connecting the two regions or can be capable of being in fluid
communication, for example, two regions can be capable of fluid communication with each other
when they are connected via a fluid processing passageway that can comprise a valve disposed
therein, wherein fluid communication can be established between the two regions upon actuating the
valve, for example, by dissolving a dissolvable valve, bursting a bustable valve, or otherwise

opening a valve disposed in the fluid processing passageway.

[0035] Referring to FIGS. 1A and 1B, an example of the assembly as disclosed herein is
indicated by reference number 100 and includes a docking console 200 and a manifold 300. The
docking console 200 is configured to releasably hold the manifold 300 against a fluid cartridge 10
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supported on the docking console 200 such that a fluid sample may be loaded into the fluid cartridge
10 via the manifold 300. The manifold 300 is configured to be operatively mated to inlet ports of
the fluid cartridge 10 and receive a fluid sample from a dispenser (e.g., manually or robotically

operated) and transfer the fluid into the fluid cartridge 10 via the inlet ports.

[0036] Referring to FIG. 2 is an example fluid cartridge 10 that may be used with assembly
100. The fluid cartridge 10 includes a flow cell 30 and a frame board 20. The flow cell 30 is
disposed in an opening 20A of the frame board 20, in which the frame board 20 circumvents the
perimeter of the flow cell 30. The frame board 20 is configured to hold the flow cell 30 within a
plane defined by the frame board 20. A frame wall 24 extends along the periphery of the frame
board 20. In one example, the flow cell 30 comprises a first glass layer (not shown) and a second
glass layer (not shown) secured together and defining one or more channels (not shown) therein.
The flow cell 30 includes one or more inlet ports (not shown) and one or more outlet ports (not
shown) disposed along its upper surface so that fluid may be accepted into or displaced from the one
or more channels. In one example, the opening 20A is sized and shaped such that the flow cell 30 is
configured to move within the opening 20A in a lateral direction with respect to the frame board 20.

In alternative example, the flow cell 30 may be fixed at one position.

[0037] As shown in FIG. 2, the fluid cartridge 10 includes one or more flow cell brackets 40
that extend laterally across the fluid cartridge 10 and secure the flow cell 30 to the frame board 20.
Each flow cell bracket 40 retains one or more gasket strips 400 disposed above the upper surface of
the flow cell 30. Each gasket strip 400 is comprises an elastically compressible material (e.g.,
elastomer) and defines one or more openings 410, in which each of the openings 410 includes a

compressible ring 420 secured within the gasket strip 400. In the present context, a compressible
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material refers to a material that may be elastically strained, thinned, or deformed by application of a
compressive force and returns or substantially returns to its previous size, shape, or configuration
upon removal of the compressive force. In a decompressed state, the rings 420 extend above and
below the gasket strip 400. In one example, the gasket strip 400 may comprise a material more

compressible than the material of the ring 410.

[0038] In one example, each flow cell bracket 40 is configured to move along both the frame
board 20 and the flow cell 30 in a longitudinal direction with respect to the frame board 20.
Accordingly, the position of the gasket strip 400 with respect to the flow cell 30 may be adjusted by
shifting the flow cell bracket 40 in the longitudinal direction. The flow cell bracket 40 may be
shifted to an interface position along the flow cell 30. When the flow cell bracket 40 is set at the
interface position, the gasket strip 400 is oriented such that each one of the openings 410 of the

gasket strip 400 is generally aligned with a corresponding inlet or outlet port of the flow cell 30.

[0039] Details of the fluid dispenser assembly 100 are shown in FIGS. 3-7. As shown in
FIGS. 3, 4A, and 5A, the docking console 200 includes a cartridge support surface 201 extending
from a first end 202 to a second end 203. The cartridge support surface 201 defines a shape and size
corresponding to the shape and size of the fluid cartridge 10 such that the entire bottom surface of
the fluid cartridge 10 may be supported on the cartridge support surface 201. In an example, a fill
gage 204 comprising gradation marks or other indicia is disposed in an opening of the cartridge
support surface 201. The cartridge support surface 201 circumvents and holds the fill gage 204 such
that an upper surface of the fill gage 204 is flush with the cartridge support surface 201. In an
example, the fill gage 204 includes a series of lines to visually indicate the progress and success rate

of a fluid sample loaded into the transparent flow cell 30 of the fluid cartridge 20 when held by the
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docking console 200. The docking console 200 may include access for a scanner barcode or a Radio
Frequency-Identification tag disposed along cartridge support surface 201, so that the docking

console 200 may be easily located to keep track of a fluid sample.

[0040] Referring to FIGS. 3, 4A, and 4B, a rim wall 210 projects proximately from the first
end 202 of the cartridge support surface 201. The rim wall 210 includes an upper surface 212
extending around the first end 202 and partially along the sides of the cartridge support surface 201.
The rim wall 201 terminates along the sides of the cartridge support surface 201, where a pair of
beveled surfaces 214 slope down from the upper surface 212 to the cartridge support surface 201.
The rim wall 210 defines a cavity 211 along the cartridge support surface 201 such that the cavity
211 conforms to the shape of at least a portion of the fluid cartridge 10. Accordingly, as shown in
FI1G. 4B, when the fluid cartridge 10 is placed on the cartridge support surface 201, the frame wall
24 of the fluid cartridge 10 abuts an interior surface of the rim wall 210. In one example, the shape
of the fluid cartridge 10 is asymmetric, in which the width of a first end 21 of the frame board 20 is
greater than the width of a second end 22 of the frame board 20. The shape and size of the first end
202 of the cartridge support surface 201 and the rim wall 210 correspond to the shape and size of the
first end 21 of the frame board 20, thereby allowing a user to easily identify and align the orientation

of the fluid cartridge 10 with respect to the docking console 200.

[0041] As shown in FIGS. 3, 4A, and 4B, the rim wall 210 includes one or more tabs 216
that extend from the upper surface 212. When the fluid cartridge 10 is placed on the cartridge
support surface 201, each tab 216 engages the frame wall 24 to restrict vertical movement of the
fluid cartridge 10. Referring to FIG. 3, a backstop 220 projects proximately the second end 203 of

the cartridge support surface 201 such that the frame wall 24 of the fluid cartridge 10 abuts an
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interior surface of the backstop 220 when placed on the cartridge support surface 201. Accordingly,
the combination of the rim wall 210, tabs 216, and the backstop 220 restrict lateral, longitudinal, and

vertical movement of the fluid cartridge 10 when received on the cartridge support surface 201.

[0042] Referring to FIGS. 3, 4A, and 4B, the docking console 201 includes a positioning
device 230 configured to bias the fluid cartridge 10 or a component thereof (e.g., flow cell 30, flow
cell bracket 40) into an interface position with respect to a manifold 300 held in the docking console
200. The positioning device 230 includes one or more prongs 232 disposed adjacent to the first end
202 of the cartridge support surface 201, in which the prongs 232 project through slots 205 formed
along cartridge support surface 201. The prongs 232 are biased, e.g. by a spring or the prongs 232
may comprise a resilient material (e.g., bent spring steel), toward the second end 203 of the cartridge
support surface 201. In this context, a resilient material refers to a material that may absorb energy
without permanent deformation when deformed elastically by an applied force and release the
absorbed energy upon unloading of the force. As shown in FIG. 4B, when the fluid cartridge 10 is
placed on the cartridge support surface, each prong 232 extends through a slot 50 of the fluid
cartridge 10 and engages a respective flow cell bracket 40 of the fluid cartridge 10. Because the one
or more prongs 232 are biased toward the second end 203 of fluid cartridge support surface 201, the
one or more prongs 232 apply a force in direction Y, thereby urging the flow cell bracket 40 into the
interface position. Accordingly, once fluid cartridge 10 is received in the cavity 211 and placed on
the cartridge support surface 201, the positioning device 230 biases the flow cell bracket 40 to the
interface position via the prongs 232 such that the openings 410 of each gasket strip 400 become

generally aligned with a respective inlet or outlet port of the flow cell 30.

[0043] Referring to FIGS. 3, 5A, and 5B, the docking console 201 includes a manifold
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retention bracket 240 configured to releasably hold the manifold 300 within the docking console
200 and against the fluid cartridge 10 supported on the cartridge support surface 201. The manifold
retention bracket 240 comprises a pair of sidewalls 250 and a clamp arm 260. The pair of sidewalls
250 extend along opposite sides of the cartridge support surface 201 adjacent to the second end 203
and the clamp arm 260 pivotably secured to the pair of sidewalls 250. As shown in FIG. 5A, each
sidewall 250 includes an upper surface 251 that extends from the backstop 220 toward the first end
202 of the cartridge support surface 201 and terminates along the side of cartridge support surface
201, where a step surface 252 slopes downward from the upper surface 251 to the cartridge support
surface 201. The step surface 252 of the sidewall 250 is longitudinally spaced from the beveled
surface 214 of the rim wall 210 so that a clearance along the sides of the cartridge support surface
201 extends between the pair of sidewalls 250 and the rim wall 210. Accordingly, a user may grasp
the sides of the cartridge support surface 201 along the clearance extending between the pair of
sidewalls 250 and the rim wall 210. Each sidewall 250 includes a recess 253A, 253B extending

along the top surface 251 and configured to hold at least a portion of the manifold 300.

[0044] As shown in FIGS. 5A and 5B, the clamp arm 260 is rotatably coupled to the pair of
sidewalls 250 such that the clamp arm 260 is configured to pivot in direction A between a release
position (shown in FIG. 5A) and a locking position (shown in FIG. 5B). The clamp arm 260
includes a handle bar 262 extending between a pair of legs 264. The handle bar 262 is oriented
transverse with respect to the cartridge support surface 201. Each leg 264 extends from the handle
bar 262 across a respective sidewall 250. The clamp arm 260 includes a pair of contact elements
265, in which each contact element 265 extends from both the handle bar 262 and a respective leg
264 in a transverse direction. As shown in FIG. 5A, each contact element 256 defines a raised

surface 265A configured to provide contact pressure on a top surface of the manifold 300 when the
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clamp arm 260 is set in the locking position. The contact elements 265 are spatially separated from
each other in a direction along the handle bar 262 so that a clearance is extends between the pair of
contact elements 265. As shown in FIG. 5B, the position of the contact elements 265 along the
handle bar 262 allows the handle bar 262 and the raised surface 265A to engage the top surface of
the manifold 300 without blocking access to the one or more wells 320 defined in the manifold 300

when the clamp arm 260 is set in the locking position.

[0045] In one example, each sidewall 250 includes a niche 255 extending along its exterior
surface 254, where a hinge 266 is mounted to receive an end of a respective leg 264 of the clamp
arm 260. In one example, the manifold retention bracket 240 includes a locking mechanism to
releasably lock the clamp arm 260 against the pair of sidewalls 250 when the clamp arm 260 is set in
the locking position. In one example, the locking mechanism includes a magnet 268 disposed at the
intersection between the handle bar 262 and the respective leg 264 so that the clamp arm 260 is
configured to be magnetically coupled to at least one of the sidewalls 250 when the clamp arm 260
is set in the locking position. The pair of sidewalls 250 may include a magnetic material, such as
steel, to promote magnetic attraction to magnet 268. In other examples, the magnet 268 may be
disposed at other locations along the clamp arm 260, and a second magnet (not shown) may be
disposed along the sidewalls 250 such that the second magnet couples to magnet 268 when the
clamp arm 260 is set in the locking position. The magnet(s) could be disposed in one or both
sidewalls 250 and a magnetic material may be provided in an overlapping portion of the clamp arm
260. In alternative examples, the clamp arm 260 can be releasably secured in a locking position by

other locking mechanisms, such as, a detent(s), clasp(s), etc.

[0046] Referring to FIGS. 3, 4A, 5A, 5C, and 5D, the docking console 201 includes one or
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more seal bars 270 configured to press the fluid cartridge 10 upwardly against the manifold 300
when held by the manifold retention bracket 240. Each seal bar 270 is received in a transverse
recess 206 extending into the cartridge support surface 201. The seal bar 270 includes a first end
271 abutting an interior surface 256 of one of the sidewalls 250 and a second end 272 abutting an
interior surface 256 of the other one of the sidewalls 250. The seal bar 270 includes a first surface
273 extending from the first end 271 to the second end 272. The seal bar 270 includes an
engagement surface 276 projecting from the first surface 273. In one example, the width of the
engagement surface 276 corresponds to the width of the flow cell 30 of the fluid cartridge 20 so that
the engagement surface 276 is configured to press the entire width of the flow cell 30 when the fluid

cartridge 20 is placed on the cartridge support surface 201.

[0047] As shown in FIGS. 5C and 5D, the seal bar 270 is biased, e.g. by a spring, to an
extended position such that the first surface 273 of the seal bar 270 projects above the cartridge
support surface 201. The seal bar 270 includes one or more shoulders 274 projecting from the first
end 271 and the second end 272. Each shoulder 274 is disposed in sliding engagement with the
interior surface 256 of a respective sidewall 250 and configured to move in the vertical direction
along the interior surface 256 of the sidewall 250. Each sidewall 250 includes a protuberance 257
projecting from the interior surface 256 and into the recess 206 such that the protuberance 257 limits
the vertical movement of the shoulder 274. A base board 280 is disposed along the bottom of the
recess 206, where each end of the base board 280 is received in a slot extending into the interior

surface 256 of the sidewall 250.

[0048] Referring to FIGS. 5C and 5D, in one example, the seal bar 270 is biased by one or

more compression springs 290 disposed between a bottom surface 275 of the seal bar 270 and the
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base board 280. As shown in FIG. 5D, the bottom surface 275 of the seal bar 270 includes a recess
277 configured to receive an upper end of a corresponding compression spring 290. The base board
280 includes one or more spring housings 284 projecting from a first surface 282 towards the
bottom surface 275 of the seal bar 270. Each spring housing 284 defines a cylindrical-shaped cavity
extending from a resting surface 286 to an upper surface 285. Each spring housing 284 of the base
board 280 is generally aligned with a corresponding recess 277 of the seal bar 270. The spring
housing 284 is configured to receive the compression spring 290, in which a bottom end of the

compression spring 290 is rests against the resting surface 286.

[0049] When the fluid cartridge 10 is initially placed on the fluid cartridge support surface
201, the contact between the flow cell 30 and the engagement surface 276 applies a force toward the
base board 280, which urges the compression spring 290 against the resting surface 286. In return,
the potential energy of the compression spring 290 is released applying a restoring force against the
seal bar 270 in a direction towards the fluid cartridge. Accordingly, the engagement surface 276 of
the seal bar 270 presses the flow cell 30 of the fluid cartridge 20 in a direction towards the manifold

300 when held by the manifold retention bracket 240.

[0050] Referring to FIGS. 6A, 6B, and 6C, the manifold 300 may comprise a molded body
(e.g., polypropylene) having a first surface 301 and an opposed second surface 302, in which the
first surface 301 and the second surface 302 extend longitudinally between a first end 303 and a
second end 304 and laterally between a front side 305 and a back side 306. As shown FIG. 6B, the
second surface 302 is retracted from a bottom edge 307 of each of the first and second ends 303, 304
and a bottom edge 307 of the front and back sides 305, 306 such that the bottom edge 307 of each of

the first and second ends 303, 304 and the front and back sides 305, 306 extends below the second
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surface 302. A flange 308 projects from the bottom edge 307 of the front side 305 of the manifold
300. The flange 308 may engage the upper surface of the flow cell 30 when the manifold 300 is
secured against the fluid cartridge 10, thereby assisting a user to install and remove the manifold 300

from the docking console 200 while preventing the user from touching the flow cell 30.

[0051] Referring to FIG. 6B, in one example, the manifold 300 includes one or more ribs
309 projecting from the second surface 302. As shown in FIG. 5C, the one or more ribs 309 are
disposed along surface 502 such that each rib 309 overlies a portion of the frame board 20 when the
manifold 300 is secured against the fluid cartridge 20 and held by the docking console 200.
Accordingly, once the manifold 300 is secured against the fluid cartridge 20 and held by the docking
console 200, the one or more ribs 309 are configured to press the gasket strip 400 against the frame

board 20.

[0052] As shown in FIG. 6A, in one example, the manifold 300 includes a first arm 310
projecting from the first end 303 and a second arm 312 projecting from the second end 304, in
which the first surface 301 extends along both the first arm 310 and the second arm 312. Referring
to FIG. 5B, the first and second arms 310, 312 are configured to be received in recesses 253A, 2538
defined in the pair of the sidewalls 250. As shown in FIG. 6A, a first tab 314A projects from an end
of the first arm 310. A second tab 314B projects from a side of the second arm 312 and is spaced
from an end of the second arm 312 so that the shape of the first arm 310 is asymmetric to the shape
of the second arm 312. Correspondingly, the recess 253A of one of the sidewalls 250 is configured
to receive only one of the first arm 310 or second arm 312, and the recess 253B of the other one of
the sidewalls 250 is configured to receive only the other one of the first arm 310 or second arm 312.

Accordingly, in one example, the manifold 300 is configured to be held by the docking retention
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bracket 240 at only one orientation, thereby ensuring that the manifold 300 is properly placed along

the fluid cartridge 20.

[0053] As shown in FIGS. 5C, 5E, 6A, 6B, and 6C, the manifold 300 includes one or more
wells 320 defined therein, in which each one of the wells 320 is configured to receive a fluid sample
dispensed from a dispenser. The manifold 300 may further include a label disposed on the first

surface 301 to provide lane number identifiers for each well 320.

[0054] Referring to FIGS. 5C, SE, 6B, and 6C, each well 320 extends from an inlet opening
321 defined in the first surface 301 to a bottom surface 322 that projects below the second surface
302. An outlet aperture 324 is defined in the bottom surface 322 of each one of the wells 320 and
configured to communicate with a corresponding inlet port of the flow cell 30 when the manifold
300 is secured against the fluid cartridge 20 on the docking console 200. As shown in FIG. 5E, 6B,
and 6C, each well 320 defines an accumulator section 326 extending from the inlet opening 321 and
a retainer chamber 328 extending from the bottom surface 322, in which the retainer chamber is 328
disposed below the accumulator section 326 and above the outlet aperture 324. As shown in FIG.
As shown in FIG. 5E, the accumulator section 326 is separated from the retainer chamber 328 by
one or more lips 329 projecting from a side of the well 320. As shown in FIG. 6B and 6C, the
diameter throughout the accumulator section 326 is greater than the diameter throughout the retainer
chamber 328 so that fluid may be collected in the accumulator section 326 and the flow of fluid

controlled through the retainer chamber 328.

[0055] As shown in FIGS. 5C, 5E, 6B, and 6C, a hydrophilic porous frit 330 is received in
the retainer chamber 328, and the one or more lips 329 secure the hydrophilic porous frit 330 against
the bottom surface 322 of the well 320. The hydrophilic porous frit 330 may comprise a porous
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molded polyethylene (e.g., Porex® XM 1334 Hydrophilic Frit from Filtration Group Corporation,
Chicago, IL), in which the pores of the hydrophilic porous frit 30 have a pore size in the range about
15 pum to about 160 wum. The hydrophilic porous frit 330 is coated with a surfactant so that the static
water contact angle along the surface of the porous molded polyethylene is less than 90°. Due to the
material selection and pore size, the hydrophilic porous frit 330 is configured to permit liquid to
flow through the outlet aperture 324 but prevent gas (bubbles) froxﬁ passing through the outlet
aperture 324. When a fluid sample is dispensed into the inlet opening 321 of the well 320, the fluid
sample collects in the accumulator section 326 and flows through the retainer chamber 328. As the
fluid sample flows through the retainer chamber 328, the hydrophilic porous frit 330 prevents
bubbles from passing through the retainer chamber 328, such that bubbles are isolated from the fluid

sample before exiting through the outlet aperture 324 of the well 320.

[0056] Referring to FIGS. 5C and 5E, when the manifold 300 is held agaiﬁst the fluid
cartridge 10 supported on the cartridge support surface 201 at the interface position, the gasket strip
400 is interposed between the bottom surface 322 of each one of the wells 320 and an upper surface
of the flow cell 30. As shown in FIG. 5C, each one of the openings 410 of the gasket strip 400 is
generally aligned with one the of the outlet apertures 324 of the wells 320. As the clamp arm 260 is
set to the locking position and magnetically coupled to the sidewalls 250, the clamp arm 260 applies
a force against the manifold 300 in a direction towards the fluid cartridge 10. In response, the
compression springs 290 bias the seal bar 270 to the extended position such that the engagement
surface 276 urges the flow cell 30 of the fluid cartridge 20 in a direction towards manifold 300. As
shown in FIG. 5C, one of the seal bars 270 is at least substantially aligned with the manifold 300
when held against the fluid cartridge 10 at the interface position. Consequently, the gasket strip 400

is compressed between the upper surface of the flow cell 30 and the second surface 302, the one or
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more ribs 309, and the bottom surface 322 of each one of the wells 320. In addition, the rings 420 in
each one of the openings 410 are compressed between the bottom surface 322 of each one of the
wells 320 and the upper surface of the flow cell 30. Accordingly, once compressed by the force
applied by the clamp arm 260 and the biased seal bar 270, the rings 420 form a fluid sealed

connection between each outlet aperture 324 and inlet port of the flow cell 30.

[0057] FIG. 7 illustrates a method 500 for dispensing fluid into a fluid cartridge using an
assembly 100 according to an example. As shown in FIG. 7, the method 500 includes a process 510
of placing the fluid cartridge 10 on the cartridge support surface 201 of the docking console 200 so
that the frame wall 24 of the fluid cartridge 10 abuts the rim wall 210 and the backstop 220, thereby
limiting lateral, longitudinal, and vertical movement of the fluid cartridge 10 with respect to the
cartridge support surface 201. As the fluid cartridge 10 is placed on the cartridge support surface
201, the one or more prongs 232 of the positioning device 230 extend through the slots 50 of the
frame board 20 and engage the flow cell bracket 40. Referring to FIG. 4B, the one or more prongs
232 apply a force in direction Y against the flow cell bracket 40, thereby causing the flow cell
bracket 40 to slide to the interface position. Accordingly, the openings 410 of each gasket strip 400

become generally aligned with a respective inlet or outlet port of the flow cell 30.

[0058] After placing the fluid cartridge 10 on the support surface 201 of the docking console
200, the next process 520 of the method 500 includes placing the manifold 300 on the docking
console 200 by inserting the first arm 310 into recess 253A of one of the sidewalls 250 and the
second arm 312 into recess 253B of the other one of the sidewalls 250. During both the processes of
placing the fluid cartridge 10 on the cartridge support surface 201 and the manifold 300 on the

manifold retention bracket 240, the clamp arm 260 is set at the release position.
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[0059] Once the arms 310, 312 of the manifold 300 are received in the recesses 253 of the
sidewalls 250, the next process 530 of the method includes moving the clamp arm 260 of the
manifold retention bracket 240 from the release position to the locking position, thereby holding the
manifold 300 against the fluid cartridge 10 such that the one or more wells 320 are in fluid
communication with the ports and channels of the flow cell 30. When clamp arm 260 is set to the
locking position and holds the manifold 300 against the fluid cartridge 10, the rings 420 of the
gasket strip 400 are compressed between the bottom surface 322 of each one of the wells 320 and
the upper surface of the flow cell 30 to form a fluid sealed connection between the outlet aperture

324 of each one of the wells 320 and the inlet ports of the flow cell 30, as shown in FIG. 5C.

[0060] After moving the clamp arm 260 to the locking position to form a fluid a seal
connection between the manifold 300 and the flow cell 30, the next process 540 of the method
includes dispensing a fluid sample into the one or more wells 320 of the manifold 300 such that the
fluid sample is dispersed into the inlet ports and through the channels (e.g., by capillary action) of
the flow cell 30. While the fluid sample is dispensed into the one or more wells 320 of the manifold
300, the hydrophilic porous frit 330 in each one of the wells 320 only permits liquid from the fluid
sample to pass through the outlet aperture 324 and mitigates, and in some instances even prevents,
bubbles from flowing through the outlet aperture 234. By only allowing liquid to pass through the
outlet aperture 324 of each one of the wells 320, the hydrophilic porous frit 330 ensures that fluid
may flow across the length of the channels in the flow cell 30 by only capillary attraction. The fill
gage 204 may indicate visually the progress of the fluid sample flowing through the channels of the

flow cell 30.

[0061] Once the fluid sample is completely, or at least substantially completely, dispersed
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into the flow cell 30 of the fluid cartridge 10, the next process 550 of the method includes moving
the clamp arm 260 from the locking position to the release position. As shown in FIG. 7, the
method further includes the process 560 of removing the manifold 300 and the fluid cartridge 10

from the docking console 200.

[0062] All possible combinations of elements and components described in the specification
or recited in the claims are contemplated and considered to be part of this disclosure. 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.

[0063] In the appended claims, the term “including” is used as the plain-English equivalent
of the respective term “comprising.” The terms “comprising” and “including” are intended herein to
be open-ended, including not only the recited elements, but further encompassing any additional
elements. Moreover, in the following claims, the terms “first,” “second,” and “third,” etc. are used
merely as labels, and are not intended to impose numerical requirements on their objects. Further,
the limitations of the following claims are not written in means-plus-function format and are not
intended to be interpreted based on 35 U.S.C. §112, sixth paragraph, unless and until such claim
limitations expressly use the phrase “means for” followed by a statement of function void of further

structure.

[0064] While the subject matter of this disclosure has been described and shown in
considerable detail with reference to certain illustrative examples, including various combinations
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and sub-combinations of features, those skilled in the art will readily appreciate other examples and
variations and modifications thereof as encompassed within the scope of the present disclosure.
Moreover, the descriptions of such examples, combinations, and sub-combinations is not intended to
convey that the claimed subject matter requires features or combinations of features other than those
expressly recited in the claims. Accordingly, the scope of this disclosure is intended to include all
modifications and variations encompassed within the spirit and scope of the following appended

claims.



and

2.

CLAIMS

A fluid dispenser assembly comprising:

a docking console including a cartridge support surface having a first end and a second end;

a manifold having one or more wells defined therein;
wherein the docking console comprises:

a manifold retention bracket to releasably hold the manifold against a fluid cartridge
supported on the cartridge support surface at an interface position such that the one or more
wells are in fluid communication with the fluid cartridge; and

a biased seal bar to press the fluid cartridge against the manifold held by the manifold
retention bracket;

wherein the seal bar is received in a transverse recess formed in the cartridge support
surface and moves within the recess, and the docking console comprises one or more
compression springs disposed in the recess between a bottom of the recess and the seal bar

and biased against a bottom surface of the seal bar.

The fluid dispenser assembly of claim 1, wherein the docking console comprises a rim wall

projecting proximate the first end of the cartridge support surface, wherein the rim wall defines a

cavity along the cartridge support surface such that the cavity conforms to the shape of at least a

portion of the fluid cartridge.

3.

The fluid dispenser assembly of claim 2, wherein the rim wall comprises one or more tabs to

engage a portion of the fluid cartridge disposed within the cavity.
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4, The fluid dispenser assembly of claim 1, wherein the manifold retention bracket comprises:
a pair of sidewalls extending along opposite sides of the cartridge support surface adjacent to
the second end; and
a clamp arm secured to the pair of sidewalls for pivoting movement between a release

position and a locking position.

5. The fluid dispenser assembly of claim 4, wherein the manifold comprises a first arm
projecting from a first end of the manifold and a second arm projecting from a second end of the
manifold and having a different configuration than the first arm, and wherein each sidewall
comprises a recess to receive one of the first arm or the second arm such that the manifold is held by

the sidewalls in a single orientation.

6. The fluid dispenser assembly of claim 4, wherein the manifold retention element further

comprises a locking mechanism to releasably secure the clamp arm in the locking position.

7. The fluid dispenser assembly of claim 6, wherein the locking mechanism comprises a
magnet to magnetically couple the clamp arm to at least one of the sidewalls when the clamp arm is

in the locking position.

8. The fluid dispenser assembly of claim 4, wherein the clamp arm comprises one or more
contact elements to provide contact pressure against a top surface of the manifold when the manifold

is held by the manifold retention bracket and the clamp arm is in the locking position.
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9. The fluid dispenser assembly of claim 1, wherein the docking console comprises a

positioning device to bias the fluid cartridge or a component thereof into the interface position.

10.  The fluid dispenser assembly of claim 9, wherein the positioning device comprises one or
more resilient prongs projecting from the cartridge support surface and disposed adjacent to the first
end of the cartridge support surface, and each resilient prong extends through a slot formed in the

fluid cartridge.

11. A fluid dispenser assembly comprising:

a docking console including a cartridge support surface having a first end and a second end;
and

a manifold having one or more wells defined therein, wherein each one of the wells
comprises a retainer chamber and an outlet aperture disposed below and in communication with the
retainer chamber; and

a hydrophilic porous frit disposed within at least one of the wells and is to permit liquid to
flow through the outlet aperture but prevent gas from passing through the outlet aperture;

wherein the docking console comprises:

a manifold retention bracket to releasably hold the manifold against a fluid cartridge
supported on the cartridge support surface at an interface position such that the one or more
wells are in fluid communication with the fluid cartridge; and a biased seal bar to press the
fluid cartridge against the manifold held by the manifold retention bracket;
wherein the seal bar is received in a transverse recess formed in the cartridge support surface

and for restricted movement within the recess, and the docking console comprises one or more
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compression springs disposed in the recess between a bottom of the recess and the seal bar and

biased against a bottom surface of the seal bar.

12.  The fluid dispenser assembly of claim 11, wherein the hydrophilic porous frit comprises

molded polyethylene coated with a surfactant.

13.  The fluid dispenser assembly of claim 11, wherein the pores of the hydrophilic porous frit

comprises a pore size in the range of about 15 pm to about 160 pm.

14.  The fluid dispenser assembly of claim 11, wherein the docking console comprises a

positioning device to bias the fluid cartridge or a component thereof into the interface position.

15.  The fluid dispenser assembly of claim 14, wherein the positioning device comprises one or
more resilient prongs projecting from the cartridge support surface and disposed adjacent to the first
end of the cartridge support surface, and each resilient prong is to extend through a slot formed in

the fluid cartridge.

16. A method for dispensing fluid into a fluid cartridge comprising:

placing the fluid cartridge on a cartridge support surface of a docking console such that a
positioning device of the docking console engages the fluid cartridge and biases the fluid cartridge
or the component thereof into an interface position;

placing a manifold having one or more wells defined therein on a manifold retention bracket

of the docking console;
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placing a biased seal bar on the docking console to press the fluid cartridge against the
manifold held by the manifold retention bracket; wherein the seal bar is received in a transverse
recess formed in the cartridge support surface and moves within the recess, and the docking console
comprises one or more compression springs disposed in the recess between a bottom of the recess
and the seal bar and biased against a bottom surface of the seal bar;

moving the manifold retention bracket from a release position to a locking position with
respect to hold the manifold against the fluid cartridge such that the one or more wells are in fluid
communication with the fluid cartridge;

dispensing fluid into the one or more wells of the manifold such that the fluid is dispersed
into the fluid cartridge;

moving the manifold retention bracket from the locking position to the release position; and

removing the manifold and the fluid cartridge from the docking console.
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