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SYSTEMS AND METHODS FOR FILLING MULTE WELL CARTRIDGES WITH
SOLID REAGENTS

CROSS-REFERENCE TO RELATED APPLICATIONS

joeai] This application claims the benefit of prionity from U.S. Provisional Application No.
62/786,717, filed on December 31, 2018, which is incorporated by reference herein in its

entirety.
TECHNICAL FIELD

[fe82] The present disclosure relates o mamual andfor autoniated systenis and methods for

filling multi-well cartridges with solid reagents, such ax, for example, lyophilized reagents.
BACKGROUND

[s883] Automated analyzers offer numerous advantages, including the capacity @
sunulianeously process large numbers of samples. To enable such high capacity processing of
samples, sutommted analyzers may utilize multi-well cariridges that contain a plurality of
segregated solid reagents nsed o carry ont one or wmore analytic steps. The solid reagents may
be directly reconstifiied in the carridges prior to sxposing thetn to sauple material Ths
reconstituied reagents mmay be combined with sample material in the cartridges or i distinct
processing vials. Existing methods for loading solid reagents into smilti-well cartridges can be
labor intensive and time consmmning, and run the risk of damaging the solid reagents during the
leading process. Damage to the solid reapents {e.g. breaking o flaking) can lead w
unexpeciedly low concentrations of reconstituted forms of the reagents, thereby potentially

affecting the resulfs of analytical procedures using the reconstituted reagents.

SUMMARY

jood4d] Embodiments of the disclosure may include one or more of the features set forth in
this section.

[s8835] Inr one aspect, the disclosure is directed fo a tray for wransferring a plurality of solid
reagents to a mut-well cartridge. The tray includes a top swface having a plurslity of
depressions formed therein, each depression being configured to receive and hold a single one of
the solid reagents: and a barrier wall projecting above and substantially swrrounding the top

surface, wherein the barrier wall s discontinuous at a first end of the trav.
-1-
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[0606] The top surface of the fay miay be generally flai. The top surface may have g
contrasting color fo enable visual condirmation that each depression contains 3 single one of the
solid reagents. The top surface may have a dark, anndized fimish. The top surface may be
magnetized or include a magnet(s).

{0607] The depressions formed i the tray may be miranged m one or more rows. The
depressions may be mranged in two or more pairs of rows. A bottom portion of each depression
may have a hemispherical shape.

{0008] The way may include a plurality of conduits, each conduit extending from a bottom
surface of ope of the phuality of depressions to a bottom surface of the trayv. Each of the
conduifs mav have a cviindrical shape.

{0009] The bamter wall of the tray may have opposed first and second end wall portions at
the first end of the way, the first and second end wall portions defining an opening for removing
excess soiid reagents fromi the tray. The first and second end wall porticns may be arranged
obliquely relative to each other. The first and second end wall portions piay be mivor images of
each other. The barrier wall may further comprise opposed first and second side wall portions,
the first and second side wall portions being contimious with the first and second end wall
portions, respectively. The barrier wall may further conprise a third end wall portion at a second
end of the tray opposite the first end, the first and second side wall portions being continuous
with the third side wall portion. The third end wall portion may comprise a cut-out positinned
above the top surface. Af least a portion of an interior edge of the bamter wall nway be
chamfered.

{0618] The tray may be formed from a metsl, such as alonsoum

jou11] In another aspect, the disclosure is direcied to a press plate for recetving and holding
multiple cartridges w a frictional fit. The press plate includes a receiving member comyprising a
senerally flat bottom surface and a top swiace having nusltiple sets of paralle] ridges extending
upward therefrom, where an outer edge of each ridge of each set of parallel ridges is chamfered,
and where each set of parallel ridges is configured to engage a cartridge in a frictional fit; and a
handle member nrtegrally formed with or joined to the receiving meniber.

{o12] The receiving member and the handle member of the press plate may form a T-shape,
where the handle member forms the top of the T-shape. The handle member may have a first
side and a second side, the first and second sides having different shapes. The first side may
have a generally straight end surface, where the second side may have an angled end surface.
One of the first and second sides may comprise an alphanunmieric synibel. The handle member
2
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inay have a fop sweface and & bottom surface, where the handle member defines opposed first
and second grooves forpied in the top and bottom surfaces of the handle member, respectively.
Alternatively, the handle member may have a top surface and a bottom surface, where the
handle member defines an opening exfending from the top surface 1o the bottom surface of the
handle member. Each of the grooves or the opening may have an oval shape. The fop and
bottom surfaces of the handle member surrounding the first and second grooves or the opening
may be beveled.

{0613] The receiving member of the press plate may comprise at least fowr sets of parallel
ridges.

(L E]] The press plate may be formed from a single piece of plastic.

[po1s] In another aspect, the disclosure is directed to a combination. The combination
inchudes a press plate as set forth above; and multiple cartridges, each cartridge having opposed
side walls. and each of the opposed side walls having an inner surface, where each sef of paralled
ridpes of the press plate presses against the inner surfaces of the opposed side walls of a
corresponding cartridge, thereby engaging the corresponding cartridge in the frictional fit.

{oo16] Each cartridge of the combination may comprise a top swiace having g plurality of
wells depending therefrom, where the opposed side walls depend from the top swface. The
pharality of wells of each cartridge may be formed in at least one row of wells. The plurality of
wells of each carfridge may be formed in two rows of wells. Each cartridge may have a first end
and a secomd end, where af least one of the first and second ends 1s configured for engagement
by a linear transport miechanisin. The first end mav be configured for engagement with a linear
transport mechanisint, and the second end may comprise snap fingers confignred to grasp an
element of an instrument for securing the cariridge tw the element. Each carfridge may be
formed from a transparent plastic.

{fe17] Inr another aspect, the disclosurs is divected to a system for transferring solid reagents
to & plarality of wells of multiple cartridges. The svstem includes 5 press plate as set forth
above; and a cartridge ring for supporting multiple cartridges, the cartridge ring having inner and
outer surfaces, where the inner swface defines multiple slotx, each slot having first and second
ends configured to support first and second ends of a corresponding cartridge, respectively, and
where the top surface of the press plate is configured t© receive and position the cariridge ring,
such that each slot of the cartridge ring is aligned with one set of paralle ridges.

{21818] The cartridge ring of the system may be formed from a metal. such as alunvmam. At

{east a portion of a top end of the cartridge ring may be magnetized.

]
V]
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[0619] In another aspect, the discloswe is divected to a method for simultaneously
fransferring a plurality of solid reagents to multiple cartridges. The method conpiises the steps
of dispepsing a plurality of solid reagents omto the top surface of a tray as set forth above;
changing the plane of the ray so that each depression receives cne of the solid reagents;
removing any excess solid reagents through a discontinuity i the barrier wall at the fisst end of
the trav; aligning each of nwmlitiple cartridges with a subset of the depressions, each cariridge
including a plurality of wells, and each well being associated with one of the depressions;
inverting the tray and the aligned cartridees so the solid reagents ave shimultaneously deposited
o the wells of the cartridpes; removing the cartridges from the tray; and sealing the wells of
the cartridges with a moisture barrier.

{oa20] The method may fiwther comprise, prior to step (d), the step of pressing each
cartridge onto a press plate as set forth above, such that the opposed side walls of each cartridge
engage the outer adges of the ridges of one set of parallel of ridges, thereby deflecting the
oppased sidewalls outward so that the opposed stdewalls and the corresponding set of paralled
ridges are in frictional engagement.

{0a21] The method may further comprise, prior to step {3). the steps oft supporting each
cartridge in one of multiple slots of & cartridee ring. the cartridge ring having an inner surface
and an outer surface, where the inner surface defines the pmltiple siots, each slot having a first
end and a second end configured w support a first end and a second end of a corresponding
carfridge, respectively: and while each cartridge is supported by the corresponding slot. pressing
each cartridge onto a press plate as set forth above, such that the opposed side walls of each
carfridge engage the oufer edges of the ridges of one of the parallel sets of ridges. thereby
deflecting the opposed sidewalls outward so that the opposed sidewalls and the corresponding
paraliel set of ridges are in fiictional spgagement, where the top surface of the press plate is
configured to receive the carfridge ring so that each slot is aligned with ong of the parallel sets of
ridges during step {d). At least a portion of the cariridge ring may be contaimed within the barrier
wall of the fray during step (d). The cartridge ring may be magnetically attracted to the tray
during steps {d} and (&), The omltiple cartridges mway be supported by the cartridge ting during
step (). The nmltiple cartridges may be supported by the cartridge ring during step {g).

{0a22] The niethod may further comprise the step of deionizing the wp swtace of the fay
prior to step {2}

{f823] The method may further comprise, after step (¢} and prior o step (3}, the step of

inspecting the top surface of the fray to ensure that each well contains a single one of the solid

-4
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reggents. The pluality of solid reagents and the top surface of the ray may have contrasting
colors. The inspecting step 1nay be a visual inspection.

{Be24] The method may futher commprise the steps of removing a couplet frony af least one
of the wells and replacing the couplet with a single solid reagent, the couplet being a fused pair
of the plurality of solid teagents provided to the top surface of the tray i step {a).

jeazs] Each of the plurality of solid reagents nay be a lyophilized reagent, and each of the
plurality of solid reagents may have 2 generally spherical shape.

{0026] Step (d} of the method may comprise contacting a top surface of each cartridge with
the fop surface of the tray.

{#827] Steps {8} to {e} of the method mav be performed in a bunudity controiled
environment (e.g., a glove box).

[bo2s] Each cartridge of the method may comprise two rows of wells, where the depressions
may be arranged in sefy of two rows corresponding to the fwo rows of wells in each cartridge.
Each cartridge may be formed from a transparent plastic.

{0629] The method may frther comprise, after step () and prior to step {g). the step of

mspecting each well of each cartridge to confirm that each well contains a single solid reagent.
DESCRIPTION OF THE DRAWINGS

{0638] The accompanying drawings. which are incorporated herein and form part of the
specification, illusirate various, non-limiting embodiments of the present discloswwe. Where
appropriate, reference pumerals illusirating like stuctures. components, materials andior
elements in different drawings are lsbeled similarly. Tt should be understond that various
combinations of the structures, components, andior elements, pther than those specifically
shown in these drawings, are contempiated and are within the scope of the present disclosure:

joasi] For sunplicity and clarity of lustration, the drawings depict the general shuchire
anddor manner of construction of the described embodiments, as well as associated methods of
manufachwe. Well-known features {e.g., fasteners, electrical connections, control systems, efe}
are not shown in these drawings {and are not described in the comresponding description for
brevity} to avoid obscuring other features, sinwe these festures are well known to those of
orchinary skill in the art. The feahwes in the drawings are not necessarily drawn to scale. The
dimensions of some feanwes mav be exagperated relative to other features & improve
understanding of the exemplary enboduments. Cross-sectional views are simyplifications
provided fo help illustrate the relative positioning of varions festures. One skilled in the ant

5.
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wonild appreciate that the cross-sectionsl views are not drawn to scale and should not be viewed
as representing proportional relationships between different featwres. It should be noted that,
even i it is not specifically menticned, aspects and features described with refersnce to one
embodinent may also be applicable to. and may be used with, other embodiments.

{oaaz] FIG. 1 is a perspective view of a system for loading solid reagents into one or more
cartridges.

j6a33] FIG. 2 is a top view of the sysiem shown in FIG. 1.

jo834] FIG. 3 ix a side view of the systent shown in FIG. 1.

{B835] FIG. 4 is a cross-sectional view of the system taken along line 4-4 of FIG. 2.

{fe3ea] FIGt 5 s an enlargement of FIG. 4.

[0037] FIG. 6 is a top view of an exemplary tray from the system of FIG. 1.

[0038] FIG. 7 side view of the ray of FIG. 1.

j6a3s] FIG. 8 ix a cross-sectional view of the tray taken along line 8-8 of FIG. 6.

joada] FIG. 9 ix a perspective view of the tray of FIG. 6.

joodi] FIG. 10 is a perspective top view of an exemplary cartridge from the system of FIG.
1.

fe42] FICGi 11 1s a perspective bottont view of the cartridge of FIG. 1G.

[0043] FIG. 12 is a bottom view of a cartridge holder from the system of FIG. 1.

[0044] FIG. 13 is a wop view of the cartridge holder of FIG. 12.

joa4ds] FIG. 14 1z a top view of a press plate from the syvstem 0of FIG. L

joads] FIG. 15 1y a side view of the press plate from FIG. 14

joB4d7] FIG. 16 is an end view of the press plate from FIG. 14

{0048] FIG. 17 is a botiom view of the press plate from FIG. 14

{fe49] FICGr 1&. is a cross-sectional view taken along line 18-18 of FHGZ. 17.

{#1850] FICG 1915 a perspective view of the press plate from FIG. 14

[pos1] FIG. 20 is an enlargement of a portion of FIG. 18,

{pas2] FIGS. 21A-B depict a flowchart showing an exemplary method of the present

disclosure.
DETAILED DESCRIPTION

joas3] All documments referred fo herein, or the indicated portions, are hereby incorporated
by reference herein. No document, bowever, is admitted o be prior st fo the claimed subject
mafter.

-6
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[0654] Unless defined otherwise, all terms of art, notstions and other sciemtific ferms or
terminnlogy used herein have the same meaning a8 is conwmonly understood by one of ordinary
skifl in the art to which this disclosure belongs. If a definttion set forth in this disclosure is
contrary fo, of otherwise inconsisitent with, a definition in these incorporated documents, the
definition set forth in this disclosure prevails over the definitions that are mcorporated heretn by
reference.

XLk

joass] References in the specification to “one embodinent,” “an embodiment,” a “Huther

(31

embodiment,” “an example embodiment,” “some aspects,” “a further aspect,” “aspects,” etc.,
mdicate that the embodiipent described may mclude a particular featwre. struchwe, or
characteristic, but every embodupent mav not necessarily include the particular featurs,
structure, or characieristic. Moreover, such phrases are not necessarily referring to the same
embodiment. Further, when a particular feabwe, structure, ov characteristic is deseribed i
conmection with an emsbodiment, such feature, structure, or characteristic i3 also a description in
conmection with other embodiments whether or not explicitly described. As used herein, “a” or
“an” means “at least one” or “one or more.”

{0656] A “unit-dose reagent” as nsed herein refers to a reagent provided in an amount or
concentration sufficient for use in perfinming one or more steps of a single assay or fest.

[0as57] An “automated analyzer” as used herein refers fo any instrument capable of
perforniing one or more steps of an analytical procedure with limited or no lnuman infervention.
Such analytical procedures may inciude pucleic acid-based assays, including nucleic acid-based
anwplification assays {e.g., PCR). unnwinoassavs, and/or chemical assavs. Non-limiting examples
of automated analyzers include the Tigris®, Panther® and Panther Fusion® systems sold by
Hologic, Inc., Martborongh, Mass.

{21858] A “reagent” as used herein refers to a subsiance or mixture for use in a bislogical,
chemical andfor biocheniical reaction.

[0059] The term “lyophilized™ as used herein refer to a process by which a material to be
dried is first frozen and then the ice or frozen solvent is removed by subliniation i a vacuum
environment. “Lyophilisate™ refers to lyophilized material. A “lvophilized reagent” iv 2
fyophilisate comprising at least one reagent.

{0060] A “reconstitufion soluiion” as used herein refers w0 a solvent (ncluding water,
oreanic solvents, and mixtires thereof) or buffer that can be used to dissolve another substance,

such as a dried substance {e.g., Ivophilizate}.
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jo061] “Probe” as used herein refers to an oligomer that interacis with a target nucleic acid
fo fornt a detectable complex. A probe’s farget ssquence generally refers o the specific
seguenice within a larger sequence {e.g. gene, amplicon, locus, efc) fo which the probe
specifically hybridizes. A detection oligomer can include target-specific sequences and a non-
target-complementary  sequence. Such nop-target-complementary sequences can  include
sequences which will confer a desived secondary or terfiary stiucture, such as a flap or hairpin
structure, which can be used o facilitate detection andfor amplification (e.g., TS, Patent Nos.
5118801, 5312728, 6,835,542, 6849412, 5846717, 59853557, 5994069, 6,001,567,
5,813,881, 6,090,543, and 7. 482,127, Interpational Publication Nos. WO 8727214 and WO
S5/42873; Lymmichev ot al. Nat. Biotech., 17:292 (1999); and Hall et al, PNAS USA 978272
{20003}, Probes of a defined sequence can be produced by techniques known o those of
orchinary skill in the art, such as by chemical synthesis, and by in vitro or in vivo expression
from recrynbinant nucleic acid molecules.

joae2] A “primer” as used herein refers to an oligonser that hybridizes to a teroplate mucleic
acid and has a 3" end that is extended by polymerization. A primer can be opticnally modified,
by, for example, including a 3° region that is non-complementary to the target sequence. Such
modification can include functional additions, such as fags, promoters, or other seguences that
may be used or useful for manipulating or amplifving the primer or farge! oligonuclectide.
Examiples of primers incorporating tags, or tags and promoter sequences, are described in US.
Patent No. 9,284,349, A primer modified with a 3" promoter sequence can be referred to as a
“promooter-primer.” A person of ordinary skill in the art of molecular biology or biochemistry
will understand that an oligomier that can fnction as a primer can be modified {o inchnde a 57
promoter sequence and then fanction as a promoter-pruner, and, stmilarly, any promoter-primer
can serve as a primier with or without its 5° promeoter sequence.

{f863] An “oligomer” or “oligonucleotide™ as used herein refers to a nucleic acid of
generally less than 1,000 nucleotides (nt), including those in a size range having a lower limit of
gbout 2 to 5 nt and an upper hmit of about 500 to 900 ni. Some particular embodiments arve
oligomers in a size range with a lower linut of about 5 to 13, 16, 17, 18, 19, or 20 ot and an
upper limit of sbout 50 to 500 ni, and other particular embodiments are in a size range with &
fower linmt of about 10 fo 20 ot and an upper limit of about 22 o 100 nt. Oligomers can be
purified from naturally occurring sources, but can be synthestzed by using any well-knorwn
snzymatic or chensical method. Oligmmers can be referred to by a functional name (2.5, caphwe
probe, primer or promoter primer) but those skilled in the art will understand that such terms

-8
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refer to oligomers. Oligomers can form secondary and tertiary struciores by self-hybridizing o
by-hylwidizing to other polypuclectides. Such stuctures can inchude. but are not hmited 1o,
duplexes. hairpins. cuctforms, bends, and iriplexes. Oligomets may be generated in any
manuer, including chemical syntiesis, DINA replication, reverse iranscription,. PCR, or &
combination thereof. In some embodinients, oligomers that form invasive cleavage stinchures ave
generated i a reaction (e.g., by extension of a prumer in an enzZyvinatic extension reaction).

jode4d] “Nucleic acid amplification™ or sitaply “amplification” as used herein refers to any in
vifre procedure that produces multiple copies of a target nucleic acid sequence, or ifs
complementary sequence, or fragments therenf {i.e.. an anplified sequence containing less than
the compplete target nucleic acid). Amplification methods inchude, for example, replicase-
niediated amplification, polymerase chain reaction (PCR), ligase chain reaction (LCR), strand-
displacerent amplification (8DA). helicase-dependent amplification (HDA)., wasnscription-
mediated amplification {TMA), and nucleic acid sequence-bazed amplification (INASBA}. TMA
and NASBA are both forms of transcription-based aopwplification. Replicase-mediated
amplification uses self-replicating RNA miolecules, and a replicase such as QB-rephicase {see,
e.g., 1LR. Patent No. 4,786.500). PCR uses a DINA polymerase, pairs of primiers, and thermal
cycling o synthesize multiple copies of two corpplenieniary strands of dsDNA or from a ¢DNA
{see, eg., U.S. Patent WNos. 4,683,195, 4,683,202, and 4800,159). LCR uses four or move
different oligonuclectides to amplify a target and ifs complementary strand by using multiple
cycles of bybridization, ligation, and denatmation {see, e.g., UL.S. Patent Nos. 54279380 and
3,516,663} SDA uses a primer that contains a recognition site for a restriction endonucleass and
an endonuclease that nicks one strand of a hemimodified DNA duplex that inchudes the farget
sequence, whereby amphification occurs i a series of primer extension and sirand displacenient
steps {ses, e.g., U.S. Patent Nos. 5,422,252, 5547 851, and 5,648,211} HDA uses a helicase o
separate the two strands of a DNA duplex generating single-stranded templates, followed by
hybridization of sequence-specific primers hybridize to the templates and extension by DNA
polvinerase to amplify the target sequence {see, e.g.. 118 Patent No. 7.282 328}, Transcription-
based amplification uzes a DNA polymerase. an RNA polymerase, deoxyribonucleoside
triphosphates, ribonuclecside wiphosphates, a  promoter-containing  oligomuclectide, and
optionally can include other oligonuclectides, fo ultimately produce mmltiple RNA transcripts
from a pukleic acid template. Examples of transcription-based amplification are described in

U.S. Patent Nos. 4,568,103, 3,124,990, 5130238, 5399491, 5409 81F, and 5,53584,51¢6; and
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International Publication Nos. WO B8/A01302, WQ 88/10315 and WO 9503430, Amplification
may be gither Hnear or exponential.

{H865] A “Lab Developed Test” or “LIT” as used herein refers to an assay designed,
validated and used by a laboratory, where kits or devices for performing the assay are not
commercially marketed or sold as a product for use by other laboratories.

jodes] An “assay” as used hersin refers fo & procedure for detecting andfor quantifving an
analyte in a sample. A sample comyprising or suspected of comprising the analyte is contacted
with one or move reagents and subjected to conditions permissive for generating a detectable
stgnal mformative of whether the analyte is present or the amount {e.g., p1ass or concentration}
of analyte i the sample.

[0067] This description may use relative spafial andior orienfation terms in describing the
position andfor orlentation 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 lusiiation, top, boticny, above, below, under, on top of. uppsr, lower, left of,
right of, inside. outside, inner. outer, proximal, distal, in front of, behind, next to, adjacent,
between, horizonial, vertical, diagonal, longitudinal, transverse, efc., are used for convenience in
referring to such component, apparatus, location, feature, or a portion thereof in the drawings

and are not intended fo be limiting. Further, relative fermis such as, for example, “about”

EE x

“gubstantially,” “approximately,” etc., are used to indicate a possible variation of £10% in a
stated pumeric value or range.

joaeN] Embodiments of the present disclosure relate to systemns and methods for transferring
solid reagents 300 (referring to FIGS. 4 and 35) {e.g., lyophilized reagents) to wells of one or
more cariridge. where the reagents may be reconstituted with & reconstitution scohution. The
reconstifuted reagents may be transterred to vials for performing assays, such as amplification
reactions. Solid reagents 300 may include, for example, one or more of Tog DNA polymerase,
dNTPs, MgCl, and reaction buffers, at optimal concentrations for efficient amplification of
DNA templates. In some embodiments, solid reagents 300 also may inclhude the probes andfor
primers for needed for performing a PCR or other mucletc actd anplification reaction. In some
embodiments, solid reagents 300 intended for use with 3 Lab Developed Test {LDT) may not
include probes or primers. It is firther contemplated that solid reagents 300 may aliernatively
mclude suitable reagents, conponents, or the like, used to facilitate any other reaction that can
he performed in an agtonwated analyzer. Solid reagent 300 may be clear, twansiucent, and/or may

include shades of white, gray, yellow, and/or other colors.
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{0069] A system 10 for wansferring solid reagents 300 to one or more multi-well recepiacies
{e.g., cartridges) is shown in FH3S. 1.5 In particular, system 10 may include a tray 20, a
cariridge assentbly 100 (including carridges 104}, and a press plate 200 that alizgn with one
another to facilitate the transfer of solid reagents 300 from tray 20 1o various wells in each
cariridge 164,

jeara] Referring to FIGS. £-9. tray 24 may extend from a first end 22 toward a second end
24, along a longitmdinal axis 23, Tray 20 alse mayv include a top surface 26 baving a plurality of
depressions 30 formed therein, and a bottom surface 28 that may be substantislly parallel o wp
surface 28, Depressions 30 mav be arranged in a plurality of rows 32 that extend substantially
perpendicular to longitudinal axis 23, and along an axis 252, Furthermore, one or more pairs of
rows 34 may be arranged on tray 26, The dimensions referred to herein are exemplary only, and
illustrate cnly some embodiments encompassed by the present discloswe. In one embodinient,
the distance between 3 cenfer of a depression 3¢ frowm a first row of a pair of rows 34 o a
depression 30 in a second row of the same pair of rows 34 {dimension “A™ in FIG. 6} is about
9.00 mm, and the distance between the centers of adjscent depressions 30 from the same row
also is about 9.00 nun. In one embodiment, the distance between the center of a depression 30 of
one patr of rows 34 to the center of a closest depression 30 in a closest adjacent row {dimension
“B™} is about 18.6 mum. The distance from second end 24 of way 20 (measured from inside end
wall portion 32) fo a center of a depression 30 in a closest row {dimension “C"} is about 13.30
mm. Each dimension “A,” “B,” and """ iz measured along an axis that is substantially paraliel
to longitadinal axis 25. Each pair of rovws 34 may correspond to wells 1746 of a cartridge 104 {see
FIG. 1), as oxplained i further detail below. In the embodiment shown, four pairs of rows 34
are shown on iray 20, such that tray 20 can sinmltaneonsly load or transfer solid reagents 300
from depressions 30 into four cartridges 104, However, it is conternplated that tray 20 may
include any other suitable number of pairs of rows 34, such as, for example, 2, 3. 3, 6, or mors.
Each pair of rows 34 may correspond to rows of wells 170 from a single cartnidge 104, As best
seen in FIG. &, each depression 3¢ includes an opening 36 in top surface 26, and an open bottom
38 dixposed between top surface 26 and botfom surface 28&. Open botton: 35 nway be coupled to a
conduit 39 that extends through botiom surface 28, Open bottom 38 miay by hemispherical in
shape, or may have another suitable shape. such as, for example, conical or the like. Conduit 39
may be cylindrical in shape, or may have apother suitable shape. Condutts 39 may have a
snwaller diameter than openings 36. In an exemplary entbodiment, openings 36 of depressions 3¢

may have a radius of abowt 4.10 mm, and conduits 39 may have a radins of about 2.06 mm.
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Conduits 39 help enable cleaning of tray 20. For example. water miay be able to drain through
conduify 39 during cleaning. Conduity 39 also nwy provide a window tHwough which a user can
visually confirm that depression 30 is emptied of solid reagents 300,

{0671} A Barrier wall 40 may project above top surface 26, and may substantially swrround
top surface 26. In one embodiment, barrier wall 40 may extend about wp swihce 26 by about
9.50 mm, slthough any other suitable distance alst 15 comternplated. Barrter wall 40 mayv be
discontuxzous at fust end 22, In particular, barrter wall 40 may include a first end wall portion
42 and a second end wall portion 44 that are opposed to and arranged obliguely relative 1o each
other. First end wall portion 42 and second end wall portion 44 may define an opening 46 in
harrier wall 40 for removing excess solid reagents 300 from tray 20. In particular, an end 42¢ of
frst end wall portion 42, and an end 44c of second end wall portion 44, may define opening 46.
In other words, opening 46 may not be fully enclosed. Opening 46 may have a width of about
19.00 nun along axis 234, and may be spaced about 1356.00 mm from second end 24 {dimension
“I in FIG. 6% Axes 25 and 25a may be substantially perpendicular to each other. First end wall
portion 42 and second end wall portion 44 may be mimror images of each other about
fongitudingl axis 25 of tray 26 in some embodiments. However, it is contemplated that first end
wall portion 42 and second end wall portion 44 may be different than one another. For exanple,
irst end wall portion 42 and secoud end wall portion 44 may have different thicknesses, heights,
and/or may be offset from longitudinal axis 25 at different angles. First end wall portion 42 may
be offset from jongiudinal axis 25 by an angle g, and second end wall portion 44 may be offet
front longitudinal axis 25 by an angle B. That I8, a projection 42b of a plane along which inner
surface 42a extends, may intersect longitudinal axis 25 and form angle a. A projection 44b along
which an mner surface 44a of second end wall portion 44 extends, also may intersect
longitndinal axis 25, and form angle §. In some entbodiments, angle o may be from about 35 o
about 63 degrees, fromy about 43 to about 55 degrees, from about 48 to about 52 degrees, about
49 degrees. about 50 degrees. or about 51 degrees. Angle §§ miay be substantially identical to
angle g, or miay have a different value than angle o. Barrier wall 40 may also include a third end
wall portion 32 af second end 24, Third end wall portion 52 may be substantially perpendicular
to longitudingl axis 25, and may extend along axis 25a. Third end wall portion 52 may include s
cutout 54 extending partially along a middle of third end wall portion 52. In some embodiments,
cutout 54 may receive a correspondingly shaped mated feanure {such as a protrusion. not shown)
of press plate 200 or another press plate. The mated feature may extend into cutout 34 when

press plate 200 and tray 20 are properly aligned. A swrface 56 defining a bottom of cutout 54 is
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situated above top surface 26. Catout 54 may be about 5.50 nun deep and about 30.00 mun long.
In some siwbodiments, cutowt 34 may be omifted. Barrler wall 40 may also include a firxt
stdewall portion 48 contiguous with first end wall portion 42, and at an opposite epd contignous
with third end wall porticn 52. Bamrier wall 40 also may include an opposing second sidewall
portion 50 contignous with second end wall portion 44, and af an ppposite end contiguous with
third end wall portion 32. First sidewall portion 48 and second sidewall portion 50 may each
extend substantialiy parailel to longtiudinal axis 25 of tray 2¢. In one embodiment, the distance
between an outer surface of first sidewall portion 48 and an outer surface of second sidewall
portion 5O may be about 98.00 mm (dimnension “E™ in FIG. 6). Fust sidewall portion 48 nuay be
thicker than second sidewall portion 50, and first sidewall portion 48 nay include an angled end
surface 78. The larger thicknoess of first sidewall portion 48 and the presence of angled end
surface 78 may facilitate alignment of tray 20 with other components of systern 10, including for
example, an angled end surface 238 of press plate 200 {reforring to FIG. 14 Anpled end surface
78 piay be formied by & 45 degree corner disposed between first sidewall portion 48 and third
end wall portion 52. The comer angle could be any other suitable angle between about 20 and 70
degrees sufficient to enable an operator to quickly visualize a difference between angled end
surface 78 and the transition between second sidewall portion 50 andd third end wall portion 52
{which intersect w form a 90 degree angle}.

[pa72] Barrier wall 40 may also include one or more rounded interior portions, such as, for
example, rounded portions S%a. 5%, 59¢, and 394, that face radially inwardly from the periphery
of barrier wall 40. Rounded portion 592 may be disposed at an intersection of first side wall
portion 48 and third end wall portion 32, Rounded portion 595 may be disposed at an
intersection of second side wall portion 50 and third end wall portion 52. Rounded portion 5%¢
may be disposed at an ifersection of first side wall portion 48 and first end wall portion 42,
Rounded portion 58d may be disposed at an infersection of second side wall portion 30 and
second end wall portion 44, Each rounded portion 5%a-39d may include an arc of about 5%
degrees, and a radius of about 5 num, although other suitable valses are also contenmplated.
jea73] A top of barrier wall 40 may include a 43 degree chamnfer 58, although other suitable
dimensions for chamfer 58 are confemplated. Chamfer 58 may extend around a portion of
barrier wall 40, for example, along inner portions of rounded portions $9a-d, first side wall
portion 48, second stdewall portion 30, and partially along end wall portion 52 {cutont 34 may
i include a chamfer). In other embodiments, chamfer 38 may extend along the nner portions

of an entirety of barrier wall 40, although other designs also are contemplated. Chamfer 58 may
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assist an operator with aligning carfridge assembly 100 with way 20, and may guide cartridge
assembly 100 into tray 20

{Be74] Tray 20 may be formed from any suitable material. In at least one embodiment, tray
20 is formed from aluminum, bul any other metal, alloy, or plastic also may be utilized. One or
more surfaces of iray 20 may be magnetized or ielude a magnetic material, including, for
example top suriace 26. Magnets also piay be placed at various locations, to facilitate aligpnment
with one or more other compponents of system 10, and/or to help secure the alipned conponents
together during transfer of solid reagents 300. Furthermore, fray 20 may include a dark,
anodized finish, to facilitate visual inspection and aligmuvent of tray 2¢ relative to other
components of systern 10 {e.g., press plate 200 and cartridge assembly 160}, In one embodiment,
the dark, anodized finish, may be black, although other colors also are contemplated, such as, for
examiple, white, grav, navy, or the like. The color of fop surface 26 may contrast with a color of
solid reagents 300 {e.g., clear, white, pray, vellow, or another hight color} deposited into each
depression 30

{0675] Referring to FIGS. 10 and 11, each cartridge 104 may extend from a first end 160
toward a second end 162. Cartridge 104 also wmay have a base 164 having sidewalls 166, and a
top surface 168&. In particuiar, base 164 may bave two opposed stdewalls 166 extending from
first end 160 toward second end 162, The two opposed sidewalls 166 may extend substantially
parallel to each other, and may depend from top swiface 168, A plurality of wells 170 may have
openings disposed in top surface 168, and each of the wells 170 may extend downward from top
surface 168, Wells 170 oy be amranged in one or more rows 171 {e.g., two, three or more
parallel rows). Cartiidge 104 also may include an arm 180 configured for engagement with a
transport mechanism, such s a rotary distributor {not shown} for transport within an aufomated
analyzer. An exemplary rifary distributor can be found in ULS. Patent No. 8,732,374, A boliom
surface 182 of base 164 nwy be formed with one or more snap fingers 186, which define a slot
188 into which an element {not shown)} of the analyzer is inserted. An exeniplary element for
engagenient with the siot is lustrated in the "374 patent. Thus, snap fingers 186 may grasp the
element of the analyzer, thereby forming a securs attachment. Each cartridge 104 may be
formed from plastic, such as, for example. a transparent plastic. At first end 160, cartridge 104
also may inclide a ridge 190 disposed between top surface 168 and botiom surface 182, Ridge
190 may conmect base 164 with arm 180,

{876} Referring to FIGS. 12 and 13, cartridpe ring 102 mway include an inner swrface 106
and an outer surface 107, Cartridge ring 102 also may include a top surfzace 108 and a bottom
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suwrface 109 that may be generally parallel to top surface 108, Timer surface 106 may define one
oy more slots 1 13 Each slot 118 may have a first et 1108 and a second end 110h for supporting
first and second ends 160, 162, of a given cartridge 184, First end 110a of each slot 110 may
iclude a pair of spaced apmt prownsions 112 configured to support first end 160 of cartnidge
104, Profrusions 112 may extend from inner swwface 106 such that s receiving surface 112a of
protrusion 112 is disposed between top surface 108 and botiom surface 109, Recetving surface
112a may duectly contact ridge 190 of cartridge 104 when cartridge 164 i inserted info
carfridge ring 102, A gap 113 may be disposed between profrusions 112, Gap 113 may be
configured fo receive amm 180 of cartridge 104 as cartridge 104 i inserted o slot 110
Cartridge ring 102 also may include a protruston 114 af second end 110Gb. A pottion of
protrusion 114 at top surface 108 may support second end 162 of cartridge 104 after cartridge
104 is inserted info slot 110, Protrusion 114 may be positioned within slot 110 such that
protrusion 114 is received between snap fingers 186 of a respective cartnidge 104, Cartridge ring
102 also may include one or more {e.g., two, twee, four, or more) rounded cotners 120 on iy
outer surface that may be received by rounded corners 593-55d of tray 20. In one embodiment,
carfridge ring 104 may include exactly four rounded comers 120

{#877] I one embodiment, cartridge ring 142 may be formed from metal. although other
suttable materials, such as, for example, plastic also are contemplated. In some embodiments,
one or more portions of fop swiace 108 of cartridge ring 102 mayv be magnetized. In somie
embodiments. top swrface 108 may include one o more niagnets 108a. In one embodimpent,
magnets 108 mav be produced by K&J Magnetics, model D24-N52, having & $.125 inch
digmeter and 0.25 inch thickness.

{0678] Referring to FIGS. 14-1R8, press plate 200 may extend from a first end 201 toward a
second end 2402, A central longitudinal axis 225 may extend from first end 201 toward second
ead 202, and press plate 2006 iy include a first side 203 and a second side 2804 positioned on
opposite sides of central longitudinal axis 225, First side 203 and second side 204 niay have one
or more different features or shapes to facilitate the alignment of press plate 200 with other
components of system 10, Each of fivst side 203 and second side 204 may extend from fust end
201 toward second end 202. A handle member 205 mayv be disposed at second end 202, A
receiving member 206 having a flat bottom surface 208 and a top surface 210 may extend from
first end 201 toward handle prember 205 at second end 204, Top swiace 210 pwy iclude a
plurality of ridges 212 arranged in pairs 212a, 2120, and 212c¢ of parallel ridges 212, A fowrth
pair of ridges 2124 may span both receiving member 206 and handle member 205 {eg.. one
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ridge 212 may be disposed on receiving memiber 206 and another nidge 212 may be disposed on
handle member 205). Each pair of ridges 212 roay have chamfers 214 that face away from each
other. Chamfers 214 mayv be configured to inderact with sidewalls 166 of cartridge 104, and may
extend at an angle of about 45 degrees from a top surface of Hs associated ridge 212, Ridges 212
of a given pair of ridgzes sre spaced apart so0 85 to contact immer surfaces 167 of opposed
sidewalls 166 of a same cadridge 1064, Contact befween ridges 212 and ey surfaces 167 s
established as cartridge 104 is pressed onfo press plate 200 This initial contact between ridges
212 and a cariridge 104 is benhween the fops of ridges 212 (chamfers 214} and bottoms of
sidewails 166 of a same cartridge. As will be described in further detail below with respect o
FIGS. 21A-B. multiple cartridges 104 may be loaded infto a cartridge ring 102, and then
subsequently engaged with a respective pair of ridges 212, to ultimately form a frictional it with
press plate 200

jea79] Furthernore, ridges 212 mav be spaced relative to each wther, so that a first ridge of
pair 21238 1s disposed closer to an end wall 213 (having a chamtier 2133} than to a second ridge
of pair 212a. The second ridge of pair 212a may be disposed closer to a first ridge of pair 212b
than fo the first ridge of pair 212a. The first ridge of pair 212h may be disposed closer 1o the
second ridge of pair 212z than fo a second ridge of pair 212b. The second ridge of pair 212b
may be disposed closer to a first ridge of pair 212¢ than to the first ridee of pair 212b. The first
ridge of pair 212¢ may be disposed closer o the second ridge of pair 212b than o a second ridge
of pair 212¢. The second ridge of pair 212¢ may be closer (o a first ridge of payr 212d than to the
first tidee of pair 212¢. The first ridge of pair 212d may be disposed closer to the second ridge
of pair 212¢ than o a second ridge of pair 212d. The second ridge of pair 212d may be disposed
closer to a wall 216 than 1o the first ridge of pair 2124

{21880] Each ridge 212 may extend wpward from top surface 214 by about 0.25 inches,
although any other suitable value may be comtemplated. such as, for example, from about .05
inches o about 1.00 inch. Each ridge 212 may have a thickness {along longitudinal axis 225) of
about $.10 tnches, from abont .05 oehes to about §.30 inches. or more than .05 inches. FBach
ridge 212 mayv have the same beight andfor thickness as any other ridge 212, or there may be
some variation between ridges with respect to height and thickness. Inside edges of a given pair
of ridges 212 may be spaced from each other by about 0.5677 inches {dimension “F” of FIG. 14).
Cuiside edges of the closest ridges of adjacent pairs of ridges 212 may be spaced fioom each
other by about (.185 inches (dimension “G" in FIG. 14} {e.g., the second ridge of pair 212z and
the first ridge of pair 2125, the second ridge of pair 212b and the first ridge of pair 212¢, and the
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second ridge of pair 212¢ and the first ridge of pair 212d). An mnside edge of wall 216 and an
outer ‘adge of the second ridge of pair 2124 mav be spaced from each other by about (150
inchies. An inside edge of end wall 213 and an ommside edge of the first ridge of pair 2123 may be
spaced from each other by abowt (.150 inches. End wall 213 may extend uvpward from top
surface 210 by about 0.25 inches, or a by substantially stinilar amount as each ridge 212, End
wall 213 also may extend along lonpitudinal axis 225 by abot .25 inches. Raised wall 216 akso
may extend upward from fop surface 216 by about .25 inches. Each ridge may bave a length of
about 1.250 inches along axis 226, which is perpendicnlar fo axis 223, A chamfer 235 may
axtend along an entivety of raised wall 216 af an angle of about 45 degrees from top surface 230
of handle member 2035

{0081} Handle mewmber 205 may include a bottom surface 228 that is substantially co-planar
with bottom surface 208 of receiving member 206, and a top swrface 230 that is substanually
parallel to and offset front fop surface 210 of recetving member 206, Handle member 205 may
include a recessed portion 232 that is substantially co-planar with top surface 210 of receiving
member 206. Fourth pair 212d of ridges 212 may span both top surface 210 and recessed portion
232 {i.e., the first ridge of pair 212d extending upward from top swface 210 and the second
ridge of pair 212d extending upward from recessed portion 232} Handle member 205 may
inchide rounded portions 234 that are configured to recetve rounded portions 120 of cartridge
ring 102, Handle member 205, on at least one of first side 203 or second side 204, may inchide
at least one of a symbol 236 and an angled end surface 238, In some embodiments, ondy first
side 203 or second side 264 include syoibols 236 andior angled end surface 238, Angled end
surface 23¥% may he formed by, for example, a 45 degree corner disposed between second side
204 and an end wall 2052 at second end 202, The angled end siwface 238 may be any other
suttalde angle between about 20 and 70 degrees sufficient to epable an operator to guickly
visualize a difference between angled end surface 238 and end surface 240 {which s
characierized by a 90 degree intersection of first side 203 and end wall 205). In the embodiment
shown in FIGS. 14-18, second side 204 inchndes angled end surface 238, and fivst side 203
incliades end surface 240 having the 80 degree intersection. Symbol 236 may be any suitable
symbol, such as, for example, 3 letter andior oumber, or other suitable symbol In the
embodiment depicted, symbol 236 i an "R.” The “R” may indicate to an operator that during at
feast some portion of the transfer procedure, the “R™ should be on a user’s “right™ side. Syaibol
236 may be siched, printed, stamped, or placed on to top swface 230 of handie member 205 in
any other suttable manner. Handle member 205 also may define, for example, an opening or
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oval-shaped grooves 240 I grooves, then one groave 240 of an opposed pair of grooves may be
disposed in bottom surface 228, and the other groove 240 may be disposed in top surface 2380 Tt
s conternplated that groove 240 may have any other suitable shape. Each groove 240 mway
inchide a rounded portion 242 that swrounds all or a portion of graove 240, and faces radially
wwardly from the periphery of a respective groove 240. Rounded portion 242 may iwlude an
arc of about B0 degrees, and a radius of about 0.125 inches, although other suitable values are
also contemplated. Groove 240 may have a larger dinension along axis 226 than each ridge 212,
and may extend along axis 225 about .25 inches. Grooves 240 may facilitate gripping of handie
member 245, and may be relatively shallow fo facilitate cleaning.

{11882] A method for loading wells 170 of cartridges 104 with solid reagents 300 will now be
discussed. Referring to FIGS. 21A-B, a method 2000 is shown. Method 2000 may begin af step
2002, where a cartridge ring 102 is loaded with empty carfridges 104. In the embodiments
shown in the figures, four cartridges 104 are loaded onto a single cartridge ring 102, but other
numbers also are contemplated. Cartridges 104 mav be loaded while top surface 108 of cartridpe
ring 102 faces the user. Cartridges 104 may loaded onto cartridge ring 102 so that first end 160
of each cartridge 104 is disposed at first end 110a of a slot 110, and so that second end 162 of
sach cartridge is disposed at second 110b of a slot 110 as set firth above. After loading
cartridges 104 onto carfridge ring 102, wp surfaces 168 of cartridges 104 may be substantally
flush with to top surface 108 of cartridge ring 108 {than fo bottom surface 109), and bottom
surface 152 of cartridges 104 may be substantially flush with bottom surface 169 of cariridge
rinng 102 {than to top surface 108}

{0683] The dimensioning of adjacent slots 110 in cartridege ring 102 may help ensure
appropriate spacing of cartridges 104 to alien with ridges 212 of press plate 200. Thus, method
2000 may proceed to step 2004, where press plate 200 is coupled to cartridge assembly 100
{containing cartridge ring 102 and cartridges 104) by pressing each cariiidge 164 onto press
plate 200 such that the opposed side walls 166 of each cartridge 104 engage outer edges of
ridges 212 of one set of parallel of ridges, thereby deflecting sidewalls 1656 ocutward so that
oppased sidewalls 166 and the comesponding sst of parallel ridges 212 are in fictional
engagement. Allernatively, nidges 212 may be deflected inward, or both sidewalls 166 and
ridges 212 may be deflected. Chamfers 214 may help enable side walls 166 o slide relstive 10
the outer edges of ridges 212 (instead of getting canght on the top surface of the ridges). In one
smobodinent, a user mav rest press plate 200 on a flat swface with top surface 23¢ facing
upward toward the nser. In this embodiment, the user may posilion cartridge assembly 100 so
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that the openings of wels 170 face the user and bottom surface 109 of cartridge ring 102 faces
downward, away from the gser {toward press plate 200). In this orientation. cartridge assenibly
100 may be snapped onto press plate 200 so that each ridge 212 of press plate 200 engages with
one sidewsall 166 of a carividge 164, The distance between the ouwler swthces of each set of
ridges {212a, 212b, 212¢, and 212d) is slightly greater than the distance between the inner
surfaces of side walls 166 of a corresponding cartridge 164, This dimensioning causes ridges
2127 to apply an outwardly divected tepsion force to side walls 186 fo help maintain the
engagement between press plate 200 and cartridge assewbly 100

{11884] With cartridge assenibly 100 securely engaged with press plate 204, the combination
is transferred o an environmmentally controlled glove box, slong with tray 20, at step 2006, The
glove box may be any suiiable confainer configured fo enable the user to manipulate tray 20,
cartridge assembly 100, press plate 200, and solid reagents 300 within a controlled environment.
In some embodiments, hunddity within the glove box may be set to 5%, although other suitable
humidity levels also are contemplated. In some embodiments, a static eliminator or other anti-
static device may be activated {i.e., deionizer) al any timme that one or more parts of system 16
are handled inside the glove box, especially when solid reagents 300 are being manipulated. In
particuiar, at least top swrface 26 of tray 20 may be deionized {step 2008} prior to dispensing
sohid reagents 300 on fray 20. One exemplary glove box is the 850-THC Touch Screen,
Automatically Controlled Atmosphere Isolator/Glove Box, manufactuired by Plas-Labs, Inc. of
Lansing, ML

joa8s] At step 2016, the user may pour solid reagents 300 from a container, such as, for
example, a botile or the like, onto top surface 26 of way 20. In some embodiments, in order 1o
increase a speed of the loading procedure, the user may powr an excess number of solid reagents
300 onto top surface 26, and manipulate or move fray 20 along multiple dimensions {e.g., il
rotate, shake, change the plane of fray 20) so that each depression 30 receives exactly one solid
reagent 300 (step 2012). Method 2000 also may inclade a visual inspection step 2014 1o confirm
that each depression 30 contains a solid reagent 300, Step 2014 alse conteniplates checking the
each depression includes only one solid reagent 300. While depressions 30 are sized to hold a
single solid reagent 300, i is possible for conplets 1o form during the formmiion of the solid
reagemts 300 {e.g., when liquid reagents are dispensed into a cryogenic fluid to form: solid
reagents 3001 A visual inspection is performed at step 2014 after the manipulstion step 2012
snsure that each well 170 has been provided with wudy one solid reagent 300 and that no well

170 contains a couplet {a couplet would double the amonnt of expected reagent for an assay).
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Couplets miay be remeved from a depression 30, and a new, single solid reagent 300 can be
foaded info the now-empty depression 38 at step 2016, In another embodiment, one or mwre
solid reagents 300 may be poured onto fray 20, and steps 2610-2014 can be repeated. Couplets
can be removed with any suiiable tool, such as, for example, 8 vacunm pick tool. Une exemplaty
sacum pick ool is an electric pen-sized small parts hfter with a rubber suction cup, such as an
ESDy safe VVP-200 vacuwun pen vsed with an ESD safe TV-1000 Tweezer-Vac™ kit both
available from Virtual Indusiries, Inc. {Colorade Springs, COY Devices that apply pressure are
generally 1o be avoided when transferving fragile solid reagents 300, such as lyophilisates, as
they have a tendency to break such solid reagents 300 It is contemplated that visual inspection
step 2014 may cccur sioulianeously with step 2012 and/or after step 2012, Excess solid reagents
300 may be removed from tray 20 through opening 46 {by tilting tray 20 at step 2018). and may
be collected in a container {not shown). More specifically, the user may tilt tray 20 toward first
end 22 in such a way that solid reagents 300 are not removed from thewr corresponding
depressions 30. The container may be the same container that stores solid reagents 300 prior to
their use in method 2000,

jo886] Method 2000 may then proceed to step 2020, where the combined cartridge assembly
100 and press plate 200 owy be inverted 180 degrees by a user {e.g.. flipped upside down} and
nested with tray 20 {now confaining exacily one solid reagent 300 in each depression 30). A
nested arrangemient is shown in FIGS. 2-5. The user may visually confirm correct alignment,
because both angled surface 78 of way 20 and angled surface 238 of press plate 208} should be to
the top and to the right from the user’s perspective in the depicted embodiment. Other
configurations also are contemplated. For example, angled surface 78 and angled surface 238
could be 1o the lower right. the top lefi, or the botom left, from the user’s perspective. Magnets
on top surface 108 of cariridge ring 102 may help secure cartridge ring 102 {and thus cartridges
194} to tray 20 so that top surfaces 168 of cartridges 104 are flush with top surface 26 of ray 20
This mating may otherwise be achieved by manually gripping {or sufomatically gripping by
robotics) tray 70 and cartridge assembly 100 during inversion. Each depression 30 of cartridges
104 is now aligned with one well 170 of ifray 20. This entire assemibly is then rotated
approxinmiely 180 degrees {or inverted at step 2022), so that solid resgents 300 drop from
depressions 30 into the comresponding wells 170 of cartridges 104 Tray 20 may then be
removed from cartridge assenibly 100, and cartridges 104 nwy be inspected to ensuye that each

well 174 contains exactly one solid reapent 304 (step 2024).
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[0687] After separating press plate 200 from cartridge assemibly 100, cartridges 104, which
are still supported by the cartridge ring 107 may be transferred to a2 sealer outside of the glove
hox for application of a frangible seal to cartridges 104 In one ersbodiment, the sealer may be a
Thermo Scientific ALPS™ 3000 Microplate Heat Sealer.

{0088} The frangible seal may include a low water vapor ransnssion rate (MVTR) if solid
reagent 300 iz a lyoplulized reagent, as vnintended reconstitution of the reagent could affect
long-termn stability of the reagent. Exemplary seals are made by Thermo Fischer Scientific, Inc.,
and may inclede a polyvester/foil/polyvpropylene laminate heat sealing foil (Ordering Numbers
AB-O539. AB-06TL, and AB-3539). After sealing cartridges 104, cartridge assembly 104 may be
iransterred to a cutter, which culs the excess sealing material. In one embodiment, the cutter
may be a Janesville Tool & Mfe. Base A-3235-0OT {with custom trimpung ki), Cartridges 104
may then be individually removed from carfridge ring 102, and may be ready for use (siep
2628).

joa8y] The present disclosure bas been described and sbown in considerable detail with
reference to certain illustrative embodumnents. Those skilled in the art will readily appreciate that
other embodiments and variations snd modifications of the disclosed embodiments are
sncompassed within the scope of the present disclosure. The description of the disclosed
embodiments, combinations, and sub-combinations is not intended to convey that the disclosure
requires features or combinations of features other than those expressly recited m the claims.
Accordingly, the present disclosure is deemed to include all modifications and variations

encompassed within the spirit and scope of the following appended claims.

-21-



WO 2020/142347 PCT/US2019/068570

CLAIMS
We clatim;

1. A tray for transferring a plurality of solid reagents o a oridii-well cariridge, the
fray comprising:

a top surface having a plurality of depressions formed therein, each depression being
configured to receive and hold a single one of the solid reagents; and

a barrier wall projecting sbove and substantially ssuronnding the top surface, wherein the

barrier wall is discontinuous at a first end of the fray.

2. The tray of claim 1, wherein the top surface is gensrally flat.

3 The tray of claim 1 or 2, wherein the depressions are arranged in one or more
TOWS.

4. The tray of claim 1 or 2, wherein the depressions are arrangad in two OF more

pairs of rows.

5. The tray of any one of claims 1 to 4, wherein a bottom portion of each depression

has a hemispherical shape.

6. The way of any one of claims I o 5. further comprising a plurality of conduits,
each conduit extending from a bottom surface of one of the pharality of depressions fo a botiom

surface of the trav.

7. The way of claim 6, wherein each of the conduits hias a cylindrical shape.
8. The way of any one of claims 1 to 7, wheremn the barrier wall comprises opposed

first and second end wall portions at the fust end of the tray, the first and second end wall

portions defining an opening for removing excess solid reagents from the way.

9. The wray of claim 8, wherein the first and second end wall portions are arranged
obliquely relative to each other.

e
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13 The tray of claim 8, wherein the first and second end wall portions are nrror

irnages of each other,

11, The way of any one of claims 1 to 10, wherein the barrier wall fiwther comprises
opposed first and second side wall portions, the first and second side wall portions being

coptinuous with the first and second end wall portions, respectively.

12, The tray of claim 11. wherein the barier wall finther comprises a third end wall
portion at a second end of the tray oppostte the first end, the fust and second side wall portions

betng continuons with the third side wall portion.

13, The way of claim 12, wherein the third end wall portion comprises a cut-out

positioned above the top surface.

14.  The way of any cne of claims 1 1o 13, wherein at least a portion of an inferior

edge of the barrier wall is chamfered.

15,  The way of any one of claims 1 Yo 14, wherein the top surface has a contrasiing
codor to enable visual confumation that each depression contains a single one of the solid

reagents.

15, The tray of claim 15, wherein the top swnfhace has a dark, anodized finish.

17, The tray of any one of claims | to 16, wherein the fray 13 formed from aluniinum.

18, The way of any one of claims 1 1o 17, wherein the top surface is magnetized or

inchiades a magnet.

19, A press plate for receiving and holding multiple cartridges in a fiictional fit. the
press plate conprising:

a receiving pientber comprising a generally flat bottom surface and a top surface baving
nmliiple sets of paraliel ridges extending wpward therefrom. wherein an ouwler edge of each 1idge

-2
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of each set of paraliel ridges is chamfered, and wherein each set of parallel ridges 15 configured
o engage a carfridge in a frictional fit; and

a handle member integrally formed with or joined o the receiving member,

20,  The press plate of claim 19, wherein the receiving member and the handle

member form a T-shape, the handle member forniing the top of the T-shape.

21.  The press plate of claim 20, wherein the handle member has a first side and a

second side, the first and second sides having differsnt shapes.

22, The press plate of claim 20, wherein the first side has a straight end swrface, and

wherein the second side has an angled end surface.

23.  The press plate of any one of clatms 19 to 22, wherein one of the first and second

sides comprises an alphannmeric symbol.

24 The press plate of any one of claims 1% #0 23, whersin the bandle member has a
top surface and a bottom swface, and wherein the handle member defines opposed first and

second grooves formed in the (op and bottom surfaces of the handle member, respeciively.

2

LA

. The press plate of claim 24, wherein each of the first and second grooves has an

oval shape.

28, The press plate of claim 24 or 25, wherein the fop and boftom surtaces of the

handle member swrounding the fivst and second grooves are beveled.
27, The press plate of any one of claims 19-23, wherein the handle meniber has a top
surface and a bottom surface, and wherein the handle member defines an opeping extending

from the top surface (o the botiom swrface of the handle member.

28, The press plate of any one of claims 19 & 27, wherein the receiving meniber

comprises at least fur sets of paralle] ridges.

-4 .
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29, The press plate of any one of claims 19 to 28, wheremn the press plate is formed

froom a single pisce of plastic.

3% A combingtion comprising

the press plate of any one of claims 19 to 29: and

multiple cartridges, each cartridge having opposed side walls, and each of the opposed
side walls having an nmer smface, wherein each set of parallel ridges presses against the inner
surfaces of the opposed side walls of a comesponding carfridge, thereby engsging the

corresponding carridge in the frictional fit.

31, The combination of claim 30, wherein each cartridge comprises a top swtace
having a pluorality of wells depending therefrom, and wherein the opposed side walls depend

from the top surface.

32, The combination of claim 31, wherein the plurality of wells of each cartridge are

formed i at least one row of wells.

33, The combination of claim 32, wherein the phurality of wells of each cartridge are

formed m two rows of wells.

34, The combination of any one of elaims 3¢ o 33, wherein each cartridge hag a first
end and a second end, and wherein at least one of the first and second ends is configured for

engagement by a Hoear ansport mechanism.

35 The couwbination of claim 34, wherein the first end is configured for engagement
with a linear transport mechanism, and wherein the second end comprises snap fingers

configured to grasp an element of an instrument for securing the cartridge o the element.

36, The combination of any one of clatims 30 to 35, wherein each cartridge is formed

from atransparent plastic.

37, A system for trausferring solid reagents to a phurslity of wells of multiple

cariridges, the system comprising:
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the press plate of any one of clabms 19 0 29; and

a carfridge ting for supporting multiple cadridpes, the cartridge ring having inner
and outer surfaces, wherein the inner surface defines multiple slotx, each slot having first and
second. ends configwed fo support first and second ends of a comesponding cartridge,
respectively,

wherein the top surface of the press plate is configurad to receive and position the

cartridge ring, such that each slat of the cartridge ring is aligned with one set of parallel ridges.

o

The system of claim 37, wherein the cartridge ring is formed from a nietal.

3% The system of claim 38, wherein af least a portion of a top end of the cartridge

ring is magnetized.

46, A method for simultapenusly transferring a phaality of solid reagents to multiple
carfridges, the method comprising the steps of:

{a} dispensing a plurality of solid reagents onto the top surface of the tray of any one
of claims 1 to 1§;

by changing the plane of the tray so that each depression receives one of the solid
reagenis;

{c} repioving any excess sofid reagents through the discontinuily in the barrier wall
at the first end of the tray;

{dy  aligning each of muluple cartridges with a subset of the depressions, each
carfridge including a plurality of wells, and each well being sssociated with one of the
depresstons;

{e} wverting the fray and the alipned cartridges so the solid reagemis are
simultaneously deposited into the wells of the cartridges;

{f) removing the cartridges from the way; and

{g} sealing the wells of the cartridees with a moisture barrier.

41.  The method of claim 40, further comprising, prior to step {d), the step of pressing
sach cartridge o the press plate of any one of claims 19 to 29, such that the opposed side
walls of each cartridge engage the outer edges of the ridges of one set of parallel of ridges,

thereby deflecting the opposed sidewalls oufward so that the opposed sidewalls and the

-5 -
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corresponding set of parallel ridges are in frictional engagement.

43, The method of claum 40, Burther comprising, prior to step (d}. the steps of”

supporting each cartridge in oune of muliple slofs of a cartridge ring, the carfridge ring
having an mner sarface and an outer surface, wherein the inner surface defines the multiple
slots, each slot having a first end and a second end configured fo suppott a first end and a second
end of a corresponding carfridge, respectively; and

while each cartridge is supported by the corresponding slot, pressing each cartridge onio
the press plate of any one of clatmes 19 to 28, such that the opposed side walls of each cartridge
sngage the outer edges of the ridpes of one of the parallel sets of ridges, thereby deflecting the
opposed sidewalls outward so that the opposed sidewalls and the corresponding parallel set of
ridges are in frictional engagement, wherein the top surface of the press plate is configwed to
receive the cartridpe ring so that each slot is aligned with one of the paralie! sets of ridges during

step {d}.

43, The method of claim 42, wherein at least a portion of the cartridge ring is

contained within the barrier wall of the tray during step {(d).

44, The method of claim 42 or 43, wherein the cartridge ring is magnetically

attracted to the tray during steps {d) and {e}.

45, The method of any one of claims 42 to 44, wherein the multiple cariridges are

supported by the cartridge ring during step {f).

45, The method of claim 45, whersin the multiple cartridges are supported by the

cartridge ring during step {g}.

47, The method of any one of claims 40 to 46, further comprising the step of

deionizing the top surface of the {ray prior to step {a).

48,  The method of any one of clainws 40 to 47, fiwther comprising, after step {c} and
prior to step {d), the step of inspecting the top swiace of the tray to ensure that sach well

conitains a single one of the solid reagents.
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45, The method of claim 48, wherein the plurality of solid reagents and the top

surface of the ray have contrasting coloss.

5. The method of claim 48 or 49, wherein the inspecting step is a visual inspection.

51, The method of any one of claims 48 to 50, fiwther comprising the steps of
repioving a couplel from al least one of the wells and replacing the couplet with a single solid
reagent, the couplet being a fused pair of the plurality of solid reagents provided fo the top

surface of the @ay i step {a).

52, The method of auy one of claims 40 10 51, wherein each of the plurality of solid

reagents is a bvopbilized reagent.

53, The method of any one of claims 40 o 52, wherein each of the plurality of solid

resgents has & generally spherical shape.

54, The method of any one of claims 40 to 54, wherein step {d} comprises confacting

a top surface of each cartridge with the top surface of the tray.

A

3. The method of any ong of clatmy 40 to 54, wherein steps (2) to {&) are performed

in & humidity controlied environment.

56, The method claim 55, wherein steps {a) o {e) are performed in a glove box.

57, The method of any one of clainis 40 to 56, wherein each cartridge comprises two
rows of wells, and where the depressions are amranged in seis of two rows corresponding to the

two rows of wells in each cartridge.

58.  The method of any one of claims 40 to 57, wherein each cartridge is formied from

a transpavesyt plastic.

58 The method of claim 58, huther comprising, afier step (I} and prior o step (g).

-28 -
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the step of mspecting each well of each cartridge 1o confirm that each well contains a solid

reagent.
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2000

N

supporting each cartridge in one of multiple slots of a cartridge ring

!

pressing each cariridge onto the press plate such that the opposed
side walls of each cartridge engage the outer edges of the ridges Ve 2004
of one set parallel of ridges, thereby deflecting the opposed
sidewalls outward so that the opposed sidewalls and the
corresponding set of parallel ridges are in frictional engagement

Y

transferring the cartridge assembly, press plate, and trayto |7~ 2006
a humidity-controlled environment

¥
deionizing at least the top surface of the tray
!
dispensing an excess of solid reagents onto a top surface of the tray

!

manipulating the tray so that each depression receives |_—2012
one of the solid reagents

Y

confirming that each depression includes only one solid reagent

'
TO 2016

FIG. 21A

™~—2010

™2014
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FROM 2014
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if a couplet is present, removing the couplet from at least one | _~2016
of the wells and replacing the couplet with a single solid reagent

!

in the barrier wall at the first end of the tray

removing any excess solid reagents through the discontinuity fzmg

'

aligning each of multiple cartridges with a subset of the
depressions, each cartridge including a plurality of wells, and  [~_ 2020
each well being associated with one of the depressions

Y

inverting the tray and the aligned cartridges so the solid
reagents are deposited into the wells of the cartridges

| -2022

!

2024

inspecting each well of each cartridge to confirm
that each well contains a single solid reagent

2026 ~_|removing the cartridges from the cartridge ring

1

FIG. 21B
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