










































 

 

CLAIMS 

What is claimed is: 

1. An apparatus comprising: 

a chuck to receive a microfluidic plate thereon; 

a first fluidic port block comprising a first fluidic port, the first fluidic port block moveable 

at least one of longitudinally or laterally relative to the chuck, the first fluidic port block 

comprising one or more first alignment holes to receive one or more corresponding first fluidic 

port indexing features of a flow cell cartridge; 

a first rotatable clamp arm rotatable about a first axis parallel to a plane of a surface of the 

chuck for receiving the microfluidic plate; 

a first lateral indexing pin offset laterally from the chuck and extending upwardly relative 

to the plane of the surface of the chuck; and 

a first longitudinal indexing pin offset longitudinally from the chuck and extending 

upwardly relative to the plane of the surface of the chuck, the longitudinal indexing pin 

longitudinally moveable relative to the chuck. 

2. The apparatus of claim 1, wherein the chuck is to draw a vacuum on the microfluidic plate. 

3. The apparatus of claim 1 or 2, wherein: 

the first fluidic port block includes at least two first alignment holes, 

one of the at least two first alignment holes has a round cross section when viewed along 

an axis perpendicular to the plane of the surface of the chuck for receiving the microfluidic plate, 

and 

another of the at least two first alignment holes has an obround cross section when viewed 

along the axis perpendicular to the plane of the surface of the chuck for receiving the 

microfluidic plate. 

4. The apparatus of claim 3, wherein the first alignment holes have chamfered edges 

5. The apparatus of any one of the preceding claims, further comprising a second longitudinal 

indexing pin, the second longitudinal indexing pin fixed relative to the chuck. 

6. The apparatus of any one of the preceding claims, further comprising a second fluidic port 

block comprising a second fluidic port, the second fluidic port block positioned on a 
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longitudinally opposite side of the chuck relative to the first fluidic port block, the second fluidic 

port block moveable at least one of longitudinally or laterally relative to the chuck, the second 

fluidic port block comprising one or more second alignment holes to receive one or more 

corresponding second fluidic port indexing features of the flow cell cartridge. 

7. The apparatus of claim 6, further comprising: 

an additional first fluidic port block moveable at least one of longitudinally or laterally 

relative to the chuck, the additional first fluidic port block comprising one or more additional 

first alignment holes to receive one or more corresponding additional first fluidic port indexing 

features of the flow cell cartridge; and 

an additional second fluidic port block moveable at least one of longitudinally or laterally 

relative to the chuck, the additional second fluidic port block comprising one or more additional 

second alignment holes to receive one or more corresponding additional second fluidic port 

indexing features of the flow cell cartridge, wherein: 

the additional first fluidic port block is positioned adjacent to the first fluidic port 

block, 

the additional second fluidic port block is positioned adjacent to the second fluidic 

port block, 

the additional first fluidic port block is moveable relative to the first fluidic port 

block, and 

the additional second fluidic port block is moveable relative to the second fluidic port 

block. 

8. The apparatus of any one of the preceding claims, wherein the first fluidic port block floats 

longitudinally and laterally relative to the chuck. 

9. The apparatus of any one of the preceding claims, wherein the longitudinal indexing pin is 

spring-biased towards the chuck. 

10. The apparatus of any one of the preceding claims, wherein the first rotatable clamp arm 

laterally translates along the first axis as the first rotatable clamp arm rotates. 

11. The apparatus of claim 10, further comprising a second lateral indexing pin offset laterally 

from the chuck and extending upwardly relative to the plane of the surface of the chuck, the first 

lateral indexing pin and the second lateral indexing pin defining a lateral plane, wherein the 
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rotatable clamp arm laterally translates in a direction towards the lateral plane as the rotatable 

clamp arm rotates in a first direction. 

12. The apparatus of any one of the preceding claims, further comprising a second rotatable 

clamp arm rotatable about a second axis parallel to the plane of the surface of the chuck for 

receiving the microfluidic plate, wherein the surface of the chuck for receiving the microfluidic 

plate is interposed between the first axis and the second axis. 

13. The apparatus of any one of the preceding claims, wherein the first rotatable clamp arm is 

rotatable to a position that overlaps the first fluidic port block when viewed along an axis 

perpendicular to the plane of the surface of the chuck for receiving the microfluidic plate. 

14. The apparatus of any one of the preceding claims, wherein the first fluidic port block is 

also vertically movable. 

15. A method comprising: 

rotating a clamp arm about an axis in a plane parallel to a plane of a surface of a chuck of a 

receiver, the rotating clamp arm contacting a surface of a microfluidic plate of a flow cell 

cartridge disposed on the chuck of the receiver, the microfluidic plate comprising a fluidic port 

aligned with a gasket fluidic port of a gasket assembly of the flow cell cartridge, the microfluidic 

plate moveable longitudinally and laterally within a predetermined range of movement relative 

to a frame of the flow cell cartridge; 

translating a longitudinal indexing pin offset longitudinally from the chuck to contact a 

second edge of the microfluidic plate, the translating longitudinal indexing pin translating the 

microfluidic plate to contact an opposing edge of the microfluidic plate with a second 

longitudinal indexing pin; and 

engaging a fluidic port indexing feature of the flow cell cartridge with an alignment hole of 

a fluidic port block of the receiver, the fluidic port block moveable at least one of longitudinally 

or laterally relative to the chuck of the receiver, the fluidic port block comprising a receiver 

fluidic port, the receiver fluidic port aligned with the gasket fluidic port of the gasket assembly 

of the flow cell cartridge responsive to the fluidic port indexing feature of the flow cell cartridge 

being inserted into the alignment hole of the fluidic port block. 

16. The method of claim 15, wherein the rotatable clamp arm laterally translates along the axis 

in the plane parallel to the plane of the surface of the chuck as the rotatable clamp arm rotates. 
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17. The method of claim 16, wherein the rotatable clamp arm laterally translates the 

microfluidic plate relative to the chuck of the receiver. 

18. The method of any one of claims 15 to 17, wherein the gasket assembly comprises a 

support foot offset from the gasket fluidic port. 

19. The method of claim 18, wherein the support foot is offset longitudinally relative to the 

gasket fluidic port. 

20. The method of any one of claims 15 to 19, wherein the flow cell cartridge assembly 

comprises a first support bracket comprising the first gasket assembly, a first indexing feature, 

and a second indexing feature, the first indexing feature abutting the microfluidic plate at a first 

edge and the second indexing feature abutting the microfluidic assembly at the second edge 

when the gasket fluidic port of the first gasket assembly aligns with the fluidic port of the 

microfluidic plate, wherein the first support bracket floats relative to the microfluidic plate and 

the frame of the flow cell cartridge. 
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	293679 Description�
	FLOWCELL CARTRIDGE WITH FLOATING SEAL BRACKET�
	CROSS-REFERENCE TO RELATED APPLICATION�
	[0001] This application claims benefit of priority to U.S. Patent Application No. 15/841,109, filed 13 December 2017, which claims benefit of priority to U.S. Patent Application No. 62/441,927, filed 3 January 2017, and also claims benefit to British ...�
	[0002] The present application is divided from Australian Patent Application 2021277652, which was itself divided from Australian Patent Application 2017390254, the contents of which are incorporated herein in their entirety by reference.�

	BACKGROUND�
	[0003] Any discussion of the background art throughout the specification should in no way be considered as an admission that such background art is prior art, nor that such background art is widely known or forms part of the common general knowledge i...�
	[0004] Sequencers, e.g. genome sequencers, such as DNA sequencers or RNA sequencers, and other biological or chemical analysis systems may sometimes utilise microfluidic flowcells, such as may be provided by way of a glass plate having microfluidic fl...�
	[0005] Since it is difficult to decontaminate a flowcell after a sample has been flowed through it, it is common to replace the flowcell before analysing a particular sample. As such, it is common for flowcells to be implemented using a cartridge-base...�

	SUMMARY�
	[0006] It is an object of the present invention to overcome or ameliorate at least one or more of the disadvantages of the prior art, or to provide a useful alternative.�
	[0007] Throughout this specification, unless the context requires otherwise, the words “comprise”, “comprises” and “comprising” will be understood to imply the inclusion of a stated step or element or group of steps or elements but not the exclusion o...�
	[0008] Any one of the terms: “including” or “which includes” or “that includes” as used herein is also an open term that also means including at least the elements/features that follow the term, but not excluding others. Thus, “including” is synonymou...�
	[0009] In the claims, as well as in the summary above and the description below, all transitional phrases such as “comprising”, “including”, “carrying”, “having”, “containing”, “involving”, “holding”, “composed of”, and the like are to be understood t...�
	[0001] According to a first principal aspect, there is provided an apparatus comprising:�
	a chuck to receive a microfluidic plate thereon;�
	a first fluidic port block comprising a first fluidic port, the first fluidic port block moveable at least one of longitudinally or laterally relative to the chuck, the first fluidic port block comprising one or more first alignment holes to receive o...�
	a first rotatable clamp arm rotatable about a first axis parallel to a plane of a surface of the chuck for receiving the microfluidic plate;�
	a first lateral indexing pin offset laterally from the chuck and extending upwardly relative to the plane of the surface of the chuck; and�
	a first longitudinal indexing pin offset longitudinally from the chuck and extending upwardly relative to the plane of the surface of the chuck, the longitudinal indexing pin longitudinally moveable relative to the chuck.�

	[0002] Optionally, the chuck is to draw a vacuum on the microfluidic plate.�
	[0003] Optionally:�
	the first fluidic port block includes at least two first alignment holes,�
	one of the at least two first alignment holes has a round cross section when viewed along an axis perpendicular to the plane of the surface of the chuck for receiving the microfluidic plate, and�
	another of the at least two first alignment holes has an obround cross section when viewed along the axis perpendicular to the plane of the surface of the chuck for receiving the microfluidic plate.�

	[0004] Optionally, the first alignment holes have chamfered edges�
	[0005] Optionally, the apparatus further comprises a second longitudinal indexing pin, the second longitudinal indexing pin fixed relative to the chuck.�
	[0006] Optionally, the apparatus further comprises a second fluidic port block comprising a second fluidic port, the second fluidic port block positioned on a longitudinally opposite side of the chuck relative to the first fluidic port block, the seco...�
	[0007] Optionally, the apparatus further comprises:�
	an additional first fluidic port block moveable at least one of longitudinally or laterally relative to the chuck, the additional first fluidic port block comprising one or more additional first alignment holes to receive one or more corresponding add...�
	an additional second fluidic port block moveable at least one of longitudinally or laterally relative to the chuck, the additional second fluidic port block comprising one or more additional second alignment holes to receive one or more corresponding ...�
	the additional first fluidic port block is positioned adjacent to the first fluidic port block,�
	the additional second fluidic port block is positioned adjacent to the second fluidic port block,�
	the additional first fluidic port block is moveable relative to the first fluidic port block, and�
	the additional second fluidic port block is moveable relative to the second fluidic port block.�


	[0008] Optionally, the first fluidic port block floats longitudinally and laterally relative to the chuck.�
	[0009] Optionally, the longitudinal indexing pin is spring-biased towards the chuck.�
	[0010] Optionally, the first rotatable clamp arm laterally translates along the first axis as the first rotatable clamp arm rotates.�
	[0011] Optionally, the apparatus further comprises a second lateral indexing pin offset laterally from the chuck and extending upwardly relative to the plane of the surface of the chuck, the first lateral indexing pin and the second lateral indexing p...�
	[0012] Optionally, the apparatus further comprises a second rotatable clamp arm rotatable about a second axis parallel to the plane of the surface of the chuck for receiving the microfluidic plate, wherein the surface of the chuck for receiving the mi...�
	[0013] Optionally, the first rotatable clamp arm is rotatable to a position that overlaps the first fluidic port block when viewed along an axis perpendicular to the plane of the surface of the chuck for receiving the microfluidic plate.�
	[0014] Optionally, the first fluidic port block is also vertically movable.�
	[0015] According to a second principal aspect, there is provided a method comprising:�
	rotating a clamp arm about an axis in a plane parallel to a plane of a surface of a chuck of a receiver, the rotating clamp arm contacting a surface of a microfluidic plate of a flow cell cartridge disposed on the chuck of the receiver, the microfluid...�
	translating a longitudinal indexing pin offset longitudinally from the chuck to contact a second edge of the microfluidic plate, the translating longitudinal indexing pin translating the microfluidic plate to contact an opposing edge of the microfluid...�
	engaging a fluidic port indexing feature of the flow cell cartridge with an alignment hole of a fluidic port block of the receiver, the fluidic port block moveable at least one of longitudinally or laterally relative to the chuck of the receiver, the ...�

	[0016] Optionally, the rotatable clamp arm laterally translates along the axis in the plane parallel to the plane of the surface of the chuck as the rotatable clamp arm rotates.�
	[0017] Optionally, the rotatable clamp arm laterally translates the microfluidic plate relative to the chuck of the receiver.�
	[0018] Optionally, the gasket assembly comprises a support foot offset from the gasket fluidic port.�
	[0019] Optionally, the support foot is offset longitudinally relative to the gasket fluidic port.�
	[0020] Optionally, the flow cell cartridge assembly comprises a first support bracket comprising the first gasket assembly, a first indexing feature, and a second indexing feature, the first indexing feature abutting the microfluidic plate at a first ...�
	[0021] According to a third principal aspect, there is provided an apparatus comprising:�
	a microfluidic plate comprising a first fluidic port and having a plate width, a first edge, and a second edge; and�
	a first support bracket comprising a first gasket assembly, a first indexing feature, and a second indexing feature, the first indexing feature abutting the microfluidic plate at the first edge and the second indexing feature abutting the microfluidic...�
	a frame comprising an overlapping portion, a retaining clip, and opposing sidewalls defining an opening,�
	the opposing sidewalls defining an opening width, the opening width greater than the plate width,�
	the retaining clip retaining the first support bracket laterally relative to the frame, the retaining clip defining a predetermined gap for the first support bracket to float laterally relative to the retaining clip of the frame, and�
	at least a portion of the microfluidic plate disposed between, when viewed along a direction perpendicular to the microfluidic plate, the overlapping portion of the frame and the first support bracket, wherein the microfluidic plate floats at least la...�

	[0022] Optionally, the gasket assembly comprises a seal surrounding the gasket fluidic port of the first gasket assembly.�
	[0023] Optionally, the gasket assembly comprises a support foot offset from the gasket fluidic port.�
	[0024] Optionally, the support foot is offset longitudinally relative to the gasket fluidic port.�
	[0025] Optionally, the retaining clip comprises a first retaining clip on a first side of the opposing sides of the frame and a second retaining clip on a second side of the opposing sides of the frame.�
	[0026] Optionally, the microfluidic plate is moveable longitudinally relative to the frame.�
	[0027] Optionally, the first gasket assembly is co-moulded into the first support bracket.�
	[0028] Optionally, the first edge is perpendicular to the second edge.�
	[0029] Optionally, the opening width and the plate width are both in a direction parallel to the second edge.�
	[0030] Optionally, the microfluidic plate has a plate length in a direction perpendicular to the plate width and the plate length is longer than a length of the opening in a direction perpendicular to the opening width.�
	[0031] Optionally, the support foot and the gasket fluidic port extend towards the microfluidic plate by the same amount from a surface of the first support bracket facing the microfluidic plate.�
	[0032] Optionally, the first support bracket further comprises a third indexing feature abutting the microfluidic plate at a third edge of the microfluidic plate on a side of the microfluidic plate opposite the first edge when the gasket fluidic port ...�
	[0033] Optionally, the first support bracket further comprises an additional indexing feature located proximate to a third edge of the microfluidic plate, the third edge on an opposite side of the microfluidic plate from the first edge, and the closes...�
	[0034] Optionally, the opening is substantially rectangular.�
	[0035] Optionally:�
	the substantially rectangular opening has a short dimension and a long dimension that is larger than the short dimension, and�
	the opening includes one or more notches along each of two opposing edges of the opening that are perpendicular to a direction of the long dimension.�

	[0036] Optionally, the apparatus further comprises a second support bracket comprising a second gasket assembly, a third indexing feature, and a fourth indexing feature, the third indexing feature abutting the microfluidic plate at the first edge and ...�
	[0037] Optionally, the first support bracket further comprises a fifth indexing feature, the second support bracket further comprises a sixth indexing feature, the fifth indexing feature abutting the first edge of the microfluidic plate when the gaske...�
	[0038] Optionally, the first support bracket further comprises a seventh indexing feature, the second support bracket further comprises an eighth indexing feature, the seventh indexing feature located proximate to a fourth edge of the microfluidic pla...�
	[0039] Optionally, the microfluidic plate includes a flow channel extending between the first and second fluidic ports.�
	[0040] Optionally, the frame further comprises an additional retaining clip retaining the second support bracket laterally relative to the frame, the additional retaining clip defining an additional predetermined gap for the second support bracket to ...�
	[0041] According to another aspect of the invention, there is provided an apparatus comprising:�
	a frame;�
	a microfluidic plate having one or more first fluidic ports in a first side; and�
	a first support bracket that is attached to the frame such that:�
	the microfluidic plate is interposed between the first support bracket and the frame, the first support bracket floats relative to the microfluidic plate and the frame, the microfluidic plate and the frame float relative to one another, and�
	a first side of the first support bracket faces towards the microfluidic plate, wherein:�
	the first support bracket includes a first indexing feature that protrudes from the first side of the first support bracket and is proximate to a first edge of the microfluidic plate,�
	the first support bracket includes a second indexing feature that protrudes from the first side of the first support bracket and is proximate to a second edge of the microfluidic plate,�
	the first support bracket includes a first gasket with at least one seal that is proud of the first side of the first support bracket and is positioned against the first side of the microfluidic plate, and�
	the first support bracket supports the first gasket relative to the frame, and�

	the first indexing feature of the first support bracket and the second indexing feature of the first support bracket contact the first edge and the second edge, respectively, of the microfluidic plate when the at least one seal of the first gasket is ...�


	[0042] Details of one or more implementations of the subject matter described in this specification are set forth in the accompanying drawings and the description below. Other features, aspects, and advantages will become apparent from the description...�
	[0043] In some implementations, an apparatus is provided that includes a frame, a microfluidic plate having one or more first fluidic ports in a first side, and a first support bracket that is attached to the frame such that the microfluidic plate is ...�
	[0044] In some such implementations, the microfluidic plate may have a second side opposite the first side, the frame may have a first overlapping portion that overlaps, when viewed along a direction perpendicular to a major surface of the microfluidi...�
	[0045] In some such implementations of the apparatus, the microfluidic plate may have a third edge opposite the first edge and a fourth edge opposite the second edge, the frame may have a second overlapping portion that overlaps, when viewed along the...�
	[0046] In some implementations of the apparatus, there may be two first fluidic ports in the microfluidic plate, and the first gasket may include two seals, each seal having a through-hole passing through the first support bracket and aligned with a d...�
	[0047] In some such implementations, the first gasket may include a support foot that is proud of the first side of the first support bracket and is positioned against the microfluidic plate, a first axis may be defined between centre points of the tw...�
	[0048] In some implementations of the apparatus, the first gasket may be co-moulded into the first support bracket.�
	[0049] In some implementations of the apparatus, the first support bracket may have a second side that faces away from the first side of the first support bracket, and at least two first fluidic port indexing features may protrude from the second side...�
	[0050] In some implementations of the apparatus, the frame may include two opposing first retaining clips with opposing surfaces that face one another, the first support bracket may be positioned in between the two opposing first retaining clips, the ...�
	[0051] In some implementations of the apparatus, the first support bracket may include a third indexing feature that protrudes from the first side of the first support bracket and is proximate to a third edge of the microfluidic plate opposite the fir...�
	[0052] In some implementations of the apparatus, the microfluidic plate may be rectangular and the first edge of the microfluidic plate may be orthogonal to the second edge of the microfluidic plate and the second edge of the microfluidic plate may be...�
	[0053] In some implementations of the apparatus, the frame may have a substantially rectangular opening, the microfluidic plate may sit within the substantially rectangular opening, the substantially rectangular opening may have opposing side walls th...�
	[0054] In some implementations of the apparatus, the substantially rectangular opening may have an opening width in a direction parallel to the second edge, a first indexing feature width may exist between furthest-apart portions of the surfaces of th...�
	[0055] In some implementations, the microfluidic plate may further include one or more second fluidic ports on the first side and the apparatus may further include a second support bracket that is attached to the frame such that the microfluidic plate...�
	[0056] In some such implementations, the frame may include two opposing second retaining clips with opposing surfaces that face one another, the second support bracket may be positioned in between the two opposing second retaining clips, the opposing ...�
	[0057] In some further such implementations, the second support bracket may include a third indexing feature that protrudes from the first side of the second support bracket and is proximate to the third edge of the microfluidic plate, and the microfl...�
	[0058] In some additional such implementations, the frame may have a substantially rectangular opening, the microfluidic plate may have a third edge opposite the first edge, the microfluidic plate may sit within the substantially rectangular opening, ...�
	[0059] In some implementations, there may be two second fluidic ports in the microfluidic plate, and the second gasket may include two seals, each seal having a through-hole passing through the second support bracket and aligned with a different one o...�
	[0060] In some implementations, the second gasket may include a support foot that is proud of the first side of the second support bracket and is positioned against the microfluidic plate, a third axis may be defined between centre points of the two s...�
	[0061] In some implementations, the second support bracket may have a second side that faces away from the first side of the second support bracket, and at least two second fluidic port indexing features may protrude from the second side of the first ...�
	[0062] These and other implementations are described in further detail with reference to the Figures and the detailed description below. Other features, aspects, and advantages will become apparent from the description, the drawings, and the claims. N...�

	BRIEF DESCRIPTION OF THE DRAWINGS�
	[0063] Notwithstanding any other forms which may fall within the scope of the present invention, preferred embodiments of the invention will now be described, by way of example only, with reference to the accompanying drawings, in which like reference...�
	[0064] Figure 1 depicts an exploded isometric view of an example flowcell cartridge.�
	[0065] Figure 2 depicts an exploded underside isometric view of the example flowcell cartridge of Figure 1.�
	[0066] Figure 3 depicts a front isometric view of the example flowcell cartridge of Figure 1 in an unexploded state.�
	[0067] Figure 4 depicts a rear isometric view of the example flowcell cartridge of Figure 1 in an unexploded state.�
	[0068] Figures 5 and 6 are diagrams illustrating how a seal can roll when the surfaces between which the seal is interposed are translated laterally.�
	[0069] Figures 7 and 8 are diagrams illustrating how a gasket with a support foot can prevent the rolling behaviour illustrated in Figures 5 and 6.�
	[0070] Figure 9 depicts an isometric view of a floating support bracket of the example flowcell cartridge of Figure 1.�
	[0071] Figure 10 depicts an underside isometric view of the floating support bracket of the example flowcell cartridge of Figure 1.�
	[0072] Figure 11 depicts an isometric view of an example receiver for the example flowcell cartridge of Figure 1.�
	[0073] Figure 12 depicts an exploded isometric view of the example receive of Figure 11 and the example flowcell cartridge of Figure 1.�
	[0074] Figure 13 depicts a plan view of the example flowcell cartridge of Figure 1.�
	[0075] Figures 14 through 17 depict various stages of component alignment that may occur during clamping of an example flowcell cartridge.�
	[0076] Figures 1 through 4 and 9 through 13 are drawn to scale within each Figure, although the scale of the depicted embodiments may vary from Figure to Figure.�

	DETAILED DESCRIPTION�
	[0077] The present inventors have conceived of new designs for a flowcell cartridge, such as may be used in chemical and biological analysis systems that utilise microfluidic flow structures contained within a glass plate structure. These concepts are...�
	[0078] Figure 1 depicts an exploded isometric view of an example flowcell cartridge. In Figure 1, the flowcell cartridge 100 has a frame 102 that may, for example, be made of moulded plastic or other, durable material. The frame may provide a support ...�
	[0079] The glass plate 114 may be held in place in the cartridge 100 through the use of one or more support brackets, such as a first support bracket 132 and a second support bracket 160. In this discussion, only the features of the first support brac...�
	[0080] The first support bracket 132 may have a first side 134 (see Figure 1) and a second side 136 (see Figure 2). The first side 134 may face towards the glass plate 114 and may have a first indexing feature 138, e.g. a moulded pin or post, that ext...�
	[0081] The first support bracket may also include one or more first gaskets 144, which may include one or more seals 146 (each first gasket 144, in this example, includes two seals 146, each positioned so as to interface with a different first fluidic...�
	[0082] The first gasket 144 may also include a support foot 148, which may be provided to prevent or mitigate “rolling” of the first gasket 144 about an axis passing through the centres of the seals 146 when the first support bracket 132 is translated...�
	[0083] Figures 5 and 6 are diagrams illustrating how a seal can roll when the surfaces between which the seal is interposed are translated laterally. In Figure 5, a glass plate 514 is offset from a fluidic port block 564, and a support bracket 532 wit...�
	[0084] Figures 7 and 8 are diagrams illustrating how a gasket with a support foot can prevent the rolling behaviour illustrated in Figures 5 and 6. As can be seen, the gasket 544 has been extended to the right and a support foot 748 has been added to ...�
	[0085] The first support bracket 132 may snap into two opposing first retaining clips 108 (only one is visible in Figure 2, as the other is obscured by other features of the frame 102—however, there are corresponding second retaining clips visible on ...�
	[0086] Figure 3 depicts a front isometric view of the example flowcell cartridge of Figure 1 in an unexploded/assembled state. Figure 4 depicts a rear isometric view of the example flowcell cartridge of Figure 1 in an unexploded/assembled state. As ca...�
	[0087] Figure 9 depicts an isometric view of the first support bracket 132 of the example flowcell cartridge 100 of Figure 1. Figure 10 depicts an underside isometric view of the first support bracket 132 of the example flowcell cartridge 100 of Figur...�
	[0088] In this example cartridge, the glass plate 114 may float with respect to the support brackets 132 and 160, and the support brackets 132 and 160, in turn, may float with respect to the frame 102. Thus, there are two tiers of floating components ...�
	[0089] Figure 11 depicts an isometric view of an example receiver for the example flowcell cartridge of Figure 1. As seen in Figure 11, a receiver 162 may be provided; the receiver may be a subcomponent of a larger analysis device that utilises the ca...�
	[0090] Figure 12 depicts an exploded isometric view of the example receiver of Figure 11 and the example flowcell cartridge of Figure 1. In this example, the cartridge 100 has been shown in an exploded view, although the various components that form t...�
	[0091] When the cartridge 100 is laid on top of the receiver 162, the clamp arms 172 may rotate downward and engage with the top side of the glass plate 114. The clamp arms 172 may also, as they pivot, translate along their rotational axes towards the...�
	[0092] Subsequent to, after, or in concert with the translation of the frame 102 towards the lateral indexing pins 168, the longitudinal indexing pins 170 may be caused to move towards one another (one or both may move), thereby contacting the facing ...�
	[0093] After or during such plate alignment, the fluidic port blocks 164, 166 may be raised so that the first fluidic port indexing features 154 (and corresponding second fluidic port indexing features on the second support bracket 160) may be inserte...�
	[0094] Thus, the cartridge 100 may have multiple levels of floating components that engage with different sets of indexing features/pins in the cartridge 100 and located on the receiver 162 and are moved into precisely aligned positions that cause the...�
	[0095] The floating behaviour of the various components in the cartridge 100 may be better understood with reference to Figure 13, which depicts a plan view of the example flowcell cartridge of Figure 1. For reference purposes, the lateral indexing pi...�
	[0096] An example alignment sequence is reviewed in Figures 14 through 17, which depict various stages of component alignment that may occur during clamping of an example flowcell cartridge. In Figure 14, the frame 1402 (shown in solid lines) of a flo...�
	[0097] In Figure 15, the support bracket 1432 has been fully engaged with the fluidic port blocks 1464 so that fluidic port indexing features 1454 (see Figure 14) are fully inserted into alignment holes 1488 (also see Figure 14). The alignment holes 1...�
	[0098] Returning to Figure 15, the interfacing of the cartridge with the fluidic support blocks 1464 causes the fluidic port blocks 1464 to come into alignment with each other as well as with the support bracket 1432. Consequently, the ports on the fl...�
	[0099] In Figure 16, the glass plate 1414 has been moved upwards to contact second indexing features 1440 on the support bracket 1432; this contact and the upward movement of the glass plate 1414 causes the support bracket 1432 to move upwards until i...�
	[00100] Finally, in Figure 17, the frame 1402 may be pushed towards the lateral indexing pin 1468. This causes the inside edge of the frame 1402 to contact first indexing feature 1438, which causes the support bracket 1432, in turn, to move towards th...�
	[00101] The term “about” used throughout this disclosure, including the claims, is used to describe and account for small fluctuations, such as due to variations in processing. For example, unless otherwise specified herein in a particular context, th...�
	[00102] As noted earlier, any use of ordinal indicators, e.g. (a), (b), (c)… or the like, in this disclosure and claims is to be understood as not conveying any particular order or sequence, except to the extent that such an order or sequence is expli...�
	[00103] It is also to be understood that the use of “to”, e.g. “the apparatus is to be interfaced with a receiver of an analysis device”, may be replaceable with language such as “configured to”, e.g. “the apparatus is configured to be interfaced with...�
	[00104] It should be appreciated that all combinations of the foregoing concepts (provided such concepts are not mutually inconsistent) are contemplated as being part of the inventive subject matter disclosed herein. In particular, all combinations of...�



	293679 Claims�
	CLAIMS�
	What is claimed is:�
	1. An apparatus comprising:�
	a chuck to receive a microfluidic plate thereon;�
	a first fluidic port block comprising a first fluidic port, the first fluidic port block moveable at least one of longitudinally or laterally relative to the chuck, the first fluidic port block comprising one or more first alignment holes to receive o...�
	a first rotatable clamp arm rotatable about a first axis parallel to a plane of a surface of the chuck for receiving the microfluidic plate;�
	a first lateral indexing pin offset laterally from the chuck and extending upwardly relative to the plane of the surface of the chuck; and�
	a first longitudinal indexing pin offset longitudinally from the chuck and extending upwardly relative to the plane of the surface of the chuck, the longitudinal indexing pin longitudinally moveable relative to the chuck.�

	2. The apparatus of claim 1, wherein the chuck is to draw a vacuum on the microfluidic plate.�
	3. The apparatus of claim 1 or 2, wherein:�
	the first fluidic port block includes at least two first alignment holes,�
	one of the at least two first alignment holes has a round cross section when viewed along an axis perpendicular to the plane of the surface of the chuck for receiving the microfluidic plate, and�
	another of the at least two first alignment holes has an obround cross section when viewed along the axis perpendicular to the plane of the surface of the chuck for receiving the microfluidic plate.�

	4. The apparatus of claim 3, wherein the first alignment holes have chamfered edges�
	5. The apparatus of any one of the preceding claims, further comprising a second longitudinal indexing pin, the second longitudinal indexing pin fixed relative to the chuck.�
	6. The apparatus of any one of the preceding claims, further comprising a second fluidic port block comprising a second fluidic port, the second fluidic port block positioned on a longitudinally opposite side of the chuck relative to the first fluidic...�
	7. The apparatus of claim 6, further comprising:�
	an additional first fluidic port block moveable at least one of longitudinally or laterally relative to the chuck, the additional first fluidic port block comprising one or more additional first alignment holes to receive one or more corresponding add...�
	an additional second fluidic port block moveable at least one of longitudinally or laterally relative to the chuck, the additional second fluidic port block comprising one or more additional second alignment holes to receive one or more corresponding ...�
	the additional first fluidic port block is positioned adjacent to the first fluidic port block,�
	the additional second fluidic port block is positioned adjacent to the second fluidic port block,�
	the additional first fluidic port block is moveable relative to the first fluidic port block, and�
	the additional second fluidic port block is moveable relative to the second fluidic port block.�


	8. The apparatus of any one of the preceding claims, wherein the first fluidic port block floats longitudinally and laterally relative to the chuck.�
	9. The apparatus of any one of the preceding claims, wherein the longitudinal indexing pin is spring-biased towards the chuck.�
	10. The apparatus of any one of the preceding claims, wherein the first rotatable clamp arm laterally translates along the first axis as the first rotatable clamp arm rotates.�
	11. The apparatus of claim 10, further comprising a second lateral indexing pin offset laterally from the chuck and extending upwardly relative to the plane of the surface of the chuck, the first lateral indexing pin and the second lateral indexing pi...�
	12. The apparatus of any one of the preceding claims, further comprising a second rotatable clamp arm rotatable about a second axis parallel to the plane of the surface of the chuck for receiving the microfluidic plate, wherein the surface of the chuc...�
	13. The apparatus of any one of the preceding claims, wherein the first rotatable clamp arm is rotatable to a position that overlaps the first fluidic port block when viewed along an axis perpendicular to the plane of the surface of the chuck for rece...�
	14. The apparatus of any one of the preceding claims, wherein the first fluidic port block is also vertically movable.�
	15. A method comprising:�
	rotating a clamp arm about an axis in a plane parallel to a plane of a surface of a chuck of a receiver, the rotating clamp arm contacting a surface of a microfluidic plate of a flow cell cartridge disposed on the chuck of the receiver, the microfluid...�
	translating a longitudinal indexing pin offset longitudinally from the chuck to contact a second edge of the microfluidic plate, the translating longitudinal indexing pin translating the microfluidic plate to contact an opposing edge of the microfluid...�
	engaging a fluidic port indexing feature of the flow cell cartridge with an alignment hole of a fluidic port block of the receiver, the fluidic port block moveable at least one of longitudinally or laterally relative to the chuck of the receiver, the ...�

	16. The method of claim 15, wherein the rotatable clamp arm laterally translates along the axis in the plane parallel to the plane of the surface of the chuck as the rotatable clamp arm rotates.�
	17. The method of claim 16, wherein the rotatable clamp arm laterally translates the microfluidic plate relative to the chuck of the receiver.�
	18. The method of any one of claims 15 to 17, wherein the gasket assembly comprises a support foot offset from the gasket fluidic port.�
	19. The method of claim 18, wherein the support foot is offset longitudinally relative to the gasket fluidic port.�
	20. The method of any one of claims 15 to 19, wherein the flow cell cartridge assembly comprises a first support bracket comprising the first gasket assembly, a first indexing feature, and a second indexing feature, the first indexing feature abutting...�


	293679 Abstract�
	ABSTRACT�
	A cartridge for use with chemical or biological analysis systems is provided. The cartridge may include a floating microfluidic plate that is held in the cartridge using one or more floating support brackets that incorporate gaskets that may seal agai...�
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	293679 Description�
	FLOWCELL CARTRIDGE WITH FLOATING SEAL BRACKET�
	CROSS-REFERENCE TO RELATED APPLICATION�
	[0001] This application claims benefit of priority to U.S. Patent Application No. 15/841,109, filed 13 December 2017, which claims benefit of priority to U.S. Patent Application No. 62/441,927, filed 3 January 2017, and also claims benefit to British ...�
	[0002] The present application is divided from Australian Patent Application 2021277652, which was itself divided from Australian Patent Application 2017390254, the contents of which are incorporated herein in their entirety by reference.�

	BACKGROUND�
	[0003] Any discussion of the background art throughout the specification should in no way be considered as an admission that such background art is prior art, nor that such background art is widely known or forms part of the common general knowledge i...�
	[0004] Sequencers, e.g. genome sequencers, such as DNA sequencers or RNA sequencers, and other biological or chemical analysis systems may sometimes utilise microfluidic flowcells, such as may be provided by way of a glass plate having microfluidic fl...�
	[0005] Since it is difficult to decontaminate a flowcell after a sample has been flowed through it, it is common to replace the flowcell before analysing a particular sample. As such, it is common for flowcells to be implemented using a cartridge-base...�

	SUMMARY�
	[0006] It is an object of the present invention to overcome or ameliorate at least one or more of the disadvantages of the prior art, or to provide a useful alternative.�
	[0007] Throughout this specification, unless the context requires otherwise, the words “comprise”, “comprises” and “comprising” will be understood to imply the inclusion of a stated step or element or group of steps or elements but not the exclusion o...�
	[0008] Any one of the terms: “including” or “which includes” or “that includes” as used herein is also an open term that also means including at least the elements/features that follow the term, but not excluding others. Thus, “including” is synonymou...�
	[0009] In the claims, as well as in the summary above and the description below, all transitional phrases such as “comprising”, “including”, “carrying”, “having”, “containing”, “involving”, “holding”, “composed of”, and the like are to be understood t...�
	[0001] According to a first principal aspect, there is provided an apparatus comprising:�
	a chuck to receive a microfluidic plate thereon;�
	a first fluidic port block comprising a first fluidic port, the first fluidic port block moveable at least one of longitudinally or laterally relative to the chuck, the first fluidic port block comprising one or more first alignment holes to receive o...�
	a first rotatable clamp arm rotatable about a first axis parallel to a plane of a surface of the chuck for receiving the microfluidic plate;�
	a first lateral indexing pin offset laterally from the chuck and extending upwardly relative to the plane of the surface of the chuck; and�
	a first longitudinal indexing pin offset longitudinally from the chuck and extending upwardly relative to the plane of the surface of the chuck, the longitudinal indexing pin longitudinally moveable relative to the chuck.�

	[0002] Optionally, the chuck is to draw a vacuum on the microfluidic plate.�
	[0003] Optionally:�
	the first fluidic port block includes at least two first alignment holes,�
	one of the at least two first alignment holes has a round cross section when viewed along an axis perpendicular to the plane of the surface of the chuck for receiving the microfluidic plate, and�
	another of the at least two first alignment holes has an obround cross section when viewed along the axis perpendicular to the plane of the surface of the chuck for receiving the microfluidic plate.�

	[0004] Optionally, the first alignment holes have chamfered edges�
	[0005] Optionally, the apparatus further comprises a second longitudinal indexing pin, the second longitudinal indexing pin fixed relative to the chuck.�
	[0006] Optionally, the apparatus further comprises a second fluidic port block comprising a second fluidic port, the second fluidic port block positioned on a longitudinally opposite side of the chuck relative to the first fluidic port block, the seco...�
	[0007] Optionally, the apparatus further comprises:�
	an additional first fluidic port block moveable at least one of longitudinally or laterally relative to the chuck, the additional first fluidic port block comprising one or more additional first alignment holes to receive one or more corresponding add...�
	an additional second fluidic port block moveable at least one of longitudinally or laterally relative to the chuck, the additional second fluidic port block comprising one or more additional second alignment holes to receive one or more corresponding ...�
	the additional first fluidic port block is positioned adjacent to the first fluidic port block,�
	the additional second fluidic port block is positioned adjacent to the second fluidic port block,�
	the additional first fluidic port block is moveable relative to the first fluidic port block, and�
	the additional second fluidic port block is moveable relative to the second fluidic port block.�


	[0008] Optionally, the first fluidic port block floats longitudinally and laterally relative to the chuck.�
	[0009] Optionally, the longitudinal indexing pin is spring-biased towards the chuck.�
	[0010] Optionally, the first rotatable clamp arm laterally translates along the first axis as the first rotatable clamp arm rotates.�
	[0011] Optionally, the apparatus further comprises a second lateral indexing pin offset laterally from the chuck and extending upwardly relative to the plane of the surface of the chuck, the first lateral indexing pin and the second lateral indexing p...�
	[0012] Optionally, the apparatus further comprises a second rotatable clamp arm rotatable about a second axis parallel to the plane of the surface of the chuck for receiving the microfluidic plate, wherein the surface of the chuck for receiving the mi...�
	[0013] Optionally, the first rotatable clamp arm is rotatable to a position that overlaps the first fluidic port block when viewed along an axis perpendicular to the plane of the surface of the chuck for receiving the microfluidic plate.�
	[0014] Optionally, the first fluidic port block is also vertically movable.�
	[0015] According to a second principal aspect, there is provided a method comprising:�
	rotating a clamp arm about an axis in a plane parallel to a plane of a surface of a chuck of a receiver, the rotating clamp arm contacting a surface of a microfluidic plate of a flow cell cartridge disposed on the chuck of the receiver, the microfluid...�
	translating a longitudinal indexing pin offset longitudinally from the chuck to contact a second edge of the microfluidic plate, the translating longitudinal indexing pin translating the microfluidic plate to contact an opposing edge of the microfluid...�
	engaging a fluidic port indexing feature of the flow cell cartridge with an alignment hole of a fluidic port block of the receiver, the fluidic port block moveable at least one of longitudinally or laterally relative to the chuck of the receiver, the ...�

	[0016] Optionally, the rotatable clamp arm laterally translates along the axis in the plane parallel to the plane of the surface of the chuck as the rotatable clamp arm rotates.�
	[0017] Optionally, the rotatable clamp arm laterally translates the microfluidic plate relative to the chuck of the receiver.�
	[0018] Optionally, the gasket assembly comprises a support foot offset from the gasket fluidic port.�
	[0019] Optionally, the support foot is offset longitudinally relative to the gasket fluidic port.�
	[0020] Optionally, the flow cell cartridge assembly comprises a first support bracket comprising the first gasket assembly, a first indexing feature, and a second indexing feature, the first indexing feature abutting the microfluidic plate at a first ...�
	[0021] According to a third principal aspect, there is provided an apparatus comprising:�
	a microfluidic plate comprising a first fluidic port and having a plate width, a first edge, and a second edge; and�
	a first support bracket comprising a first gasket assembly, a first indexing feature, and a second indexing feature, the first indexing feature abutting the microfluidic plate at the first edge and the second indexing feature abutting the microfluidic...�
	a frame comprising an overlapping portion, a retaining clip, and opposing sidewalls defining an opening,�
	the opposing sidewalls defining an opening width, the opening width greater than the plate width,�
	the retaining clip retaining the first support bracket laterally relative to the frame, the retaining clip defining a predetermined gap for the first support bracket to float laterally relative to the retaining clip of the frame, and�
	at least a portion of the microfluidic plate disposed between, when viewed along a direction perpendicular to the microfluidic plate, the overlapping portion of the frame and the first support bracket, wherein the microfluidic plate floats at least la...�

	[0022] Optionally, the gasket assembly comprises a seal surrounding the gasket fluidic port of the first gasket assembly.�
	[0023] Optionally, the gasket assembly comprises a support foot offset from the gasket fluidic port.�
	[0024] Optionally, the support foot is offset longitudinally relative to the gasket fluidic port.�
	[0025] Optionally, the retaining clip comprises a first retaining clip on a first side of the opposing sides of the frame and a second retaining clip on a second side of the opposing sides of the frame.�
	[0026] Optionally, the microfluidic plate is moveable longitudinally relative to the frame.�
	[0027] Optionally, the first gasket assembly is co-moulded into the first support bracket.�
	[0028] Optionally, the first edge is perpendicular to the second edge.�
	[0029] Optionally, the opening width and the plate width are both in a direction parallel to the second edge.�
	[0030] Optionally, the microfluidic plate has a plate length in a direction perpendicular to the plate width and the plate length is longer than a length of the opening in a direction perpendicular to the opening width.�
	[0031] Optionally, the support foot and the gasket fluidic port extend towards the microfluidic plate by the same amount from a surface of the first support bracket facing the microfluidic plate.�
	[0032] Optionally, the first support bracket further comprises a third indexing feature abutting the microfluidic plate at a third edge of the microfluidic plate on a side of the microfluidic plate opposite the first edge when the gasket fluidic port ...�
	[0033] Optionally, the first support bracket further comprises an additional indexing feature located proximate to a third edge of the microfluidic plate, the third edge on an opposite side of the microfluidic plate from the first edge, and the closes...�
	[0034] Optionally, the opening is substantially rectangular.�
	[0035] Optionally:�
	the substantially rectangular opening has a short dimension and a long dimension that is larger than the short dimension, and�
	the opening includes one or more notches along each of two opposing edges of the opening that are perpendicular to a direction of the long dimension.�

	[0036] Optionally, the apparatus further comprises a second support bracket comprising a second gasket assembly, a third indexing feature, and a fourth indexing feature, the third indexing feature abutting the microfluidic plate at the first edge and ...�
	[0037] Optionally, the first support bracket further comprises a fifth indexing feature, the second support bracket further comprises a sixth indexing feature, the fifth indexing feature abutting the first edge of the microfluidic plate when the gaske...�
	[0038] Optionally, the first support bracket further comprises a seventh indexing feature, the second support bracket further comprises an eighth indexing feature, the seventh indexing feature located proximate to a fourth edge of the microfluidic pla...�
	[0039] Optionally, the microfluidic plate includes a flow channel extending between the first and second fluidic ports.�
	[0040] Optionally, the frame further comprises an additional retaining clip retaining the second support bracket laterally relative to the frame, the additional retaining clip defining an additional predetermined gap for the second support bracket to ...�
	[0041] According to another aspect of the invention, there is provided an apparatus comprising:�
	a frame;�
	a microfluidic plate having one or more first fluidic ports in a first side; and�
	a first support bracket that is attached to the frame such that:�
	the microfluidic plate is interposed between the first support bracket and the frame, the first support bracket floats relative to the microfluidic plate and the frame, the microfluidic plate and the frame float relative to one another, and�
	a first side of the first support bracket faces towards the microfluidic plate, wherein:�
	the first support bracket includes a first indexing feature that protrudes from the first side of the first support bracket and is proximate to a first edge of the microfluidic plate,�
	the first support bracket includes a second indexing feature that protrudes from the first side of the first support bracket and is proximate to a second edge of the microfluidic plate,�
	the first support bracket includes a first gasket with at least one seal that is proud of the first side of the first support bracket and is positioned against the first side of the microfluidic plate, and�
	the first support bracket supports the first gasket relative to the frame, and�

	the first indexing feature of the first support bracket and the second indexing feature of the first support bracket contact the first edge and the second edge, respectively, of the microfluidic plate when the at least one seal of the first gasket is ...�


	[0042] Details of one or more implementations of the subject matter described in this specification are set forth in the accompanying drawings and the description below. Other features, aspects, and advantages will become apparent from the description...�
	[0043] In some implementations, an apparatus is provided that includes a frame, a microfluidic plate having one or more first fluidic ports in a first side, and a first support bracket that is attached to the frame such that the microfluidic plate is ...�
	[0044] In some such implementations, the microfluidic plate may have a second side opposite the first side, the frame may have a first overlapping portion that overlaps, when viewed along a direction perpendicular to a major surface of the microfluidi...�
	[0045] In some such implementations of the apparatus, the microfluidic plate may have a third edge opposite the first edge and a fourth edge opposite the second edge, the frame may have a second overlapping portion that overlaps, when viewed along the...�
	[0046] In some implementations of the apparatus, there may be two first fluidic ports in the microfluidic plate, and the first gasket may include two seals, each seal having a through-hole passing through the first support bracket and aligned with a d...�
	[0047] In some such implementations, the first gasket may include a support foot that is proud of the first side of the first support bracket and is positioned against the microfluidic plate, a first axis may be defined between centre points of the tw...�
	[0048] In some implementations of the apparatus, the first gasket may be co-moulded into the first support bracket.�
	[0049] In some implementations of the apparatus, the first support bracket may have a second side that faces away from the first side of the first support bracket, and at least two first fluidic port indexing features may protrude from the second side...�
	[0050] In some implementations of the apparatus, the frame may include two opposing first retaining clips with opposing surfaces that face one another, the first support bracket may be positioned in between the two opposing first retaining clips, the ...�
	[0051] In some implementations of the apparatus, the first support bracket may include a third indexing feature that protrudes from the first side of the first support bracket and is proximate to a third edge of the microfluidic plate opposite the fir...�
	[0052] In some implementations of the apparatus, the microfluidic plate may be rectangular and the first edge of the microfluidic plate may be orthogonal to the second edge of the microfluidic plate and the second edge of the microfluidic plate may be...�
	[0053] In some implementations of the apparatus, the frame may have a substantially rectangular opening, the microfluidic plate may sit within the substantially rectangular opening, the substantially rectangular opening may have opposing side walls th...�
	[0054] In some implementations of the apparatus, the substantially rectangular opening may have an opening width in a direction parallel to the second edge, a first indexing feature width may exist between furthest-apart portions of the surfaces of th...�
	[0055] In some implementations, the microfluidic plate may further include one or more second fluidic ports on the first side and the apparatus may further include a second support bracket that is attached to the frame such that the microfluidic plate...�
	[0056] In some such implementations, the frame may include two opposing second retaining clips with opposing surfaces that face one another, the second support bracket may be positioned in between the two opposing second retaining clips, the opposing ...�
	[0057] In some further such implementations, the second support bracket may include a third indexing feature that protrudes from the first side of the second support bracket and is proximate to the third edge of the microfluidic plate, and the microfl...�
	[0058] In some additional such implementations, the frame may have a substantially rectangular opening, the microfluidic plate may have a third edge opposite the first edge, the microfluidic plate may sit within the substantially rectangular opening, ...�
	[0059] In some implementations, there may be two second fluidic ports in the microfluidic plate, and the second gasket may include two seals, each seal having a through-hole passing through the second support bracket and aligned with a different one o...�
	[0060] In some implementations, the second gasket may include a support foot that is proud of the first side of the second support bracket and is positioned against the microfluidic plate, a third axis may be defined between centre points of the two s...�
	[0061] In some implementations, the second support bracket may have a second side that faces away from the first side of the second support bracket, and at least two second fluidic port indexing features may protrude from the second side of the first ...�
	[0062] These and other implementations are described in further detail with reference to the Figures and the detailed description below. Other features, aspects, and advantages will become apparent from the description, the drawings, and the claims. N...�

	BRIEF DESCRIPTION OF THE DRAWINGS�
	[0063] Notwithstanding any other forms which may fall within the scope of the present invention, preferred embodiments of the invention will now be described, by way of example only, with reference to the accompanying drawings, in which like reference...�
	[0064] Figure 1 depicts an exploded isometric view of an example flowcell cartridge.�
	[0065] Figure 2 depicts an exploded underside isometric view of the example flowcell cartridge of Figure 1.�
	[0066] Figure 3 depicts a front isometric view of the example flowcell cartridge of Figure 1 in an unexploded state.�
	[0067] Figure 4 depicts a rear isometric view of the example flowcell cartridge of Figure 1 in an unexploded state.�
	[0068] Figures 5 and 6 are diagrams illustrating how a seal can roll when the surfaces between which the seal is interposed are translated laterally.�
	[0069] Figures 7 and 8 are diagrams illustrating how a gasket with a support foot can prevent the rolling behaviour illustrated in Figures 5 and 6.�
	[0070] Figure 9 depicts an isometric view of a floating support bracket of the example flowcell cartridge of Figure 1.�
	[0071] Figure 10 depicts an underside isometric view of the floating support bracket of the example flowcell cartridge of Figure 1.�
	[0072] Figure 11 depicts an isometric view of an example receiver for the example flowcell cartridge of Figure 1.�
	[0073] Figure 12 depicts an exploded isometric view of the example receive of Figure 11 and the example flowcell cartridge of Figure 1.�
	[0074] Figure 13 depicts a plan view of the example flowcell cartridge of Figure 1.�
	[0075] Figures 14 through 17 depict various stages of component alignment that may occur during clamping of an example flowcell cartridge.�
	[0076] Figures 1 through 4 and 9 through 13 are drawn to scale within each Figure, although the scale of the depicted embodiments may vary from Figure to Figure.�

	DETAILED DESCRIPTION�
	[0077] The present inventors have conceived of new designs for a flowcell cartridge, such as may be used in chemical and biological analysis systems that utilise microfluidic flow structures contained within a glass plate structure. These concepts are...�
	[0078] Figure 1 depicts an exploded isometric view of an example flowcell cartridge. In Figure 1, the flowcell cartridge 100 has a frame 102 that may, for example, be made of moulded plastic or other, durable material. The frame may provide a support ...�
	[0079] The glass plate 114 may be held in place in the cartridge 100 through the use of one or more support brackets, such as a first support bracket 132 and a second support bracket 160. In this discussion, only the features of the first support brac...�
	[0080] The first support bracket 132 may have a first side 134 (see Figure 1) and a second side 136 (see Figure 2). The first side 134 may face towards the glass plate 114 and may have a first indexing feature 138, e.g. a moulded pin or post, that ext...�
	[0081] The first support bracket may also include one or more first gaskets 144, which may include one or more seals 146 (each first gasket 144, in this example, includes two seals 146, each positioned so as to interface with a different first fluidic...�
	[0082] The first gasket 144 may also include a support foot 148, which may be provided to prevent or mitigate “rolling” of the first gasket 144 about an axis passing through the centres of the seals 146 when the first support bracket 132 is translated...�
	[0083] Figures 5 and 6 are diagrams illustrating how a seal can roll when the surfaces between which the seal is interposed are translated laterally. In Figure 5, a glass plate 514 is offset from a fluidic port block 564, and a support bracket 532 wit...�
	[0084] Figures 7 and 8 are diagrams illustrating how a gasket with a support foot can prevent the rolling behaviour illustrated in Figures 5 and 6. As can be seen, the gasket 544 has been extended to the right and a support foot 748 has been added to ...�
	[0085] The first support bracket 132 may snap into two opposing first retaining clips 108 (only one is visible in Figure 2, as the other is obscured by other features of the frame 102—however, there are corresponding second retaining clips visible on ...�
	[0086] Figure 3 depicts a front isometric view of the example flowcell cartridge of Figure 1 in an unexploded/assembled state. Figure 4 depicts a rear isometric view of the example flowcell cartridge of Figure 1 in an unexploded/assembled state. As ca...�
	[0087] Figure 9 depicts an isometric view of the first support bracket 132 of the example flowcell cartridge 100 of Figure 1. Figure 10 depicts an underside isometric view of the first support bracket 132 of the example flowcell cartridge 100 of Figur...�
	[0088] In this example cartridge, the glass plate 114 may float with respect to the support brackets 132 and 160, and the support brackets 132 and 160, in turn, may float with respect to the frame 102. Thus, there are two tiers of floating components ...�
	[0089] Figure 11 depicts an isometric view of an example receiver for the example flowcell cartridge of Figure 1. As seen in Figure 11, a receiver 162 may be provided; the receiver may be a subcomponent of a larger analysis device that utilises the ca...�
	[0090] Figure 12 depicts an exploded isometric view of the example receiver of Figure 11 and the example flowcell cartridge of Figure 1. In this example, the cartridge 100 has been shown in an exploded view, although the various components that form t...�
	[0091] When the cartridge 100 is laid on top of the receiver 162, the clamp arms 172 may rotate downward and engage with the top side of the glass plate 114. The clamp arms 172 may also, as they pivot, translate along their rotational axes towards the...�
	[0092] Subsequent to, after, or in concert with the translation of the frame 102 towards the lateral indexing pins 168, the longitudinal indexing pins 170 may be caused to move towards one another (one or both may move), thereby contacting the facing ...�
	[0093] After or during such plate alignment, the fluidic port blocks 164, 166 may be raised so that the first fluidic port indexing features 154 (and corresponding second fluidic port indexing features on the second support bracket 160) may be inserte...�
	[0094] Thus, the cartridge 100 may have multiple levels of floating components that engage with different sets of indexing features/pins in the cartridge 100 and located on the receiver 162 and are moved into precisely aligned positions that cause the...�
	[0095] The floating behaviour of the various components in the cartridge 100 may be better understood with reference to Figure 13, which depicts a plan view of the example flowcell cartridge of Figure 1. For reference purposes, the lateral indexing pi...�
	[0096] An example alignment sequence is reviewed in Figures 14 through 17, which depict various stages of component alignment that may occur during clamping of an example flowcell cartridge. In Figure 14, the frame 1402 (shown in solid lines) of a flo...�
	[0097] In Figure 15, the support bracket 1432 has been fully engaged with the fluidic port blocks 1464 so that fluidic port indexing features 1454 (see Figure 14) are fully inserted into alignment holes 1488 (also see Figure 14). The alignment holes 1...�
	[0098] Returning to Figure 15, the interfacing of the cartridge with the fluidic support blocks 1464 causes the fluidic port blocks 1464 to come into alignment with each other as well as with the support bracket 1432. Consequently, the ports on the fl...�
	[0099] In Figure 16, the glass plate 1414 has been moved upwards to contact second indexing features 1440 on the support bracket 1432; this contact and the upward movement of the glass plate 1414 causes the support bracket 1432 to move upwards until i...�
	[00100] Finally, in Figure 17, the frame 1402 may be pushed towards the lateral indexing pin 1468. This causes the inside edge of the frame 1402 to contact first indexing feature 1438, which causes the support bracket 1432, in turn, to move towards th...�
	[00101] The term “about” used throughout this disclosure, including the claims, is used to describe and account for small fluctuations, such as due to variations in processing. For example, unless otherwise specified herein in a particular context, th...�
	[00102] As noted earlier, any use of ordinal indicators, e.g. (a), (b), (c)… or the like, in this disclosure and claims is to be understood as not conveying any particular order or sequence, except to the extent that such an order or sequence is expli...�
	[00103] It is also to be understood that the use of “to”, e.g. “the apparatus is to be interfaced with a receiver of an analysis device”, may be replaceable with language such as “configured to”, e.g. “the apparatus is configured to be interfaced with...�
	[00104] It should be appreciated that all combinations of the foregoing concepts (provided such concepts are not mutually inconsistent) are contemplated as being part of the inventive subject matter disclosed herein. In particular, all combinations of...�



	293679 Claims�
	CLAIMS�
	What is claimed is:�
	1. An apparatus comprising:�
	a chuck to receive a microfluidic plate thereon;�
	a first fluidic port block comprising a first fluidic port, the first fluidic port block moveable at least one of longitudinally or laterally relative to the chuck, the first fluidic port block comprising one or more first alignment holes to receive o...�
	a first rotatable clamp arm rotatable about a first axis parallel to a plane of a surface of the chuck for receiving the microfluidic plate;�
	a first lateral indexing pin offset laterally from the chuck and extending upwardly relative to the plane of the surface of the chuck; and�
	a first longitudinal indexing pin offset longitudinally from the chuck and extending upwardly relative to the plane of the surface of the chuck, the longitudinal indexing pin longitudinally moveable relative to the chuck.�

	2. The apparatus of claim 1, wherein the chuck is to draw a vacuum on the microfluidic plate.�
	3. The apparatus of claim 1 or 2, wherein:�
	the first fluidic port block includes at least two first alignment holes,�
	one of the at least two first alignment holes has a round cross section when viewed along an axis perpendicular to the plane of the surface of the chuck for receiving the microfluidic plate, and�
	another of the at least two first alignment holes has an obround cross section when viewed along the axis perpendicular to the plane of the surface of the chuck for receiving the microfluidic plate.�
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