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DEVICES, SYSTEMS, METHODS AND KITS FOR RECEIVING A
SWAB

BACKGROUND

(01} The collection of fluid or tissue samples is ofion required in the diagnosis and
treatment of subjects suffering from many discases and medical conditions. Sample collection
from the mouth, nose, throat, and other locations may be accomplished by brushing or
scraping a body swface with a swab. For example, some diseases may be detected by
analysis of swabs, or thid obtained from swabs, such as throat swabs, nasal swabs, cheek
swabs, or other swabs, such as, influenra and other respiratory disorders; tuberculosis;
bacterial infections such as diphtheria, whooping cough, and those caused be caused by
staphylococcus, streptecoccus, pueumococcus, and other bacteria; viral imfections, such as,
¢.g., adenovirus infections; some genetic discases caused by or related to a subject’s genetic
characteristics; and other diseases and disorders. Discases may also be detected by analysis of
wrine samples, and other clinical samples.

[6062] Analysis of the sample typically requires that the collected fluid or tissue be
transferred from the swab to a vessel, slide, or analysis device. However, such transfer is
often incomplete, and loss or degradation of the sample may occur before analysis.

Accordingly, improved swabbing methods and swab collection devices are reguired.
g1y,

INCORPORATION BY REFERENCE
[8083] All publications, patents, and patent applications montioned in this
specification are herein fncorporated by reference to the same extent as if cach individual
publication, patent, or patent application was specifically and individually indicated to be

mcorporated by reference.

SUMMARY
(604} Methods, devices, systems, and kits aseful for the collection and analysis of
sampies obtained by swabs are disclosed.
[00B5] Dievices for receiving a swab after the swab has contacted a subjoct and
obtained a sample of fluid, tissue, secretion, excretion, or combinations thereof, are disclosed.

Cartridges configured to receive such devices, and, in embodiments, to further receive sample
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collection vessels, reagent vessels, implements, or waste vessels, or combinations thereof, are
disclosed. Systems including such devices, or cartridges, or both, are disclosed; such systems
may further include sample processing devices (e.g., automatic sample processing devices),
reagents, implements, and other elements, arc disclosed. Kits including such devices and
cartridges; or such devices, cartridges, and swabs; or such devices, cartridges, and vessels
(e.g., reagent vessels, waste vessels, or other vessels); or such devices, cartridges, and an
implement {e.g., a cuveite}; or combinations thereof, are disclosed.

[6001] In embodiments, Applicants disclose containers that arc configured to receive
a swab (swab containers). In embodiments, Applicants disclose cartridges configured to
receive a swab container, and, in ewrbodiments, configured to further receive mmplements
{e.g., cuvettes} or vessels, such as sample collection vessels, reagent vessels, mixing vessels,
and waste vessels, or both implements and vessels. Tn embodiments, Applicants disclose
gystems comprising one or more of swab containers, cartridges, vessels, implements, and
sample processing devices. In embodiments, Applicants disclose methods for collecting
saraples, and methods for analyzing samples, using the swab containers, cartridges, and
systems disclosed herein. In embodiments, Applicants disclose kits comprising one or more
of swabs, swab containers, cartridges, vessels, and implements usefid for collecting samples
and for analyzing samples.

Ban2]  In embodiments, Applicants provide a container for receiving a swab,
comprising an eniry port, said entry port configured to receive a swab having @ handle; an
assay chamber having an assay port, said assay chamber being configured to receive at least 2
portion of a swab; a conduit comprising an interior channel connecting said entry port with
said assay chamber, said conduit being configured to accept at foast & portion of said swab
handle therein; wherein said conduit provides fluidic commupication between said entry port
and said assay chamber effective that passing a swab through said catry port into said conduit
allows at least a portion of the swab 1o be placed within said assay chamber,

8883]  In embodiments, a swab container may comprise a conduit interior channel
that is configured to squeeze a portion of a swab placed in or through said conduit interior
channel portion adjacent to said assay chamber. Tn embodiments, a swab container may
comprise a condutt interior channel comprising interior dimeunsions, wherein said interior
dimension near said entry port is greater than said interior dimension near said assay
chamber, In embodiments, a conduit interior channel may comprise a cross-section having a

cross-sectional shape selected from round, oval, square, rectangular, thombaoid, and
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trisngular. In erabodiments, a conduit may connect with an assay chamber at a contact angle,
wherein said contact angle comprises between about 10° to about 90°, or between about 40°
to about 857, or between about 70° to about 807, In embodiments, a contact angle may
comprise an angle of between about 70° to about 80°. In embodiments, a swab container
assay chamber may have a cross-sectional dimension, wherein said cross-sectional dimension
comprises between about 3 millimeters (mumy) to about 30 mm, or between abowt 4 mm o
about 20 mum, or between about 5 num to about 15 mm. In embodiments, a swab container
may have an assay chamber having a cross-sectional dimension, wherein said cross-sectional
dimension comprises between about 3 millimeters (mm) to about 30 mm, or between about 4
mm 1o about 20 mm, or between about 5 mm to about 15 mm. In embodiments, a conduit
imterior channel may comprise a length, wherein said length is between about 50 millimeters
{own) and about 150 mm. In embodiments, a swab container may bave a contact angle of
between about 70° to about 80°, and a conduit interior channel having a length of between
about SO millimeters (mm) and about 150 mm.

#0047 A swab container as disclosed herein may have a cover, ¢.g. a cover for an
entry port, a cover for an assay port, or both. In embodiments, such a cover may be a
pierceable cover. In embodiments, a swab container may comprise a cover that is flexibly
connected to an assay chamber, assay port, conduit, or entry port, and the cover may be
configured 10 cover an assay port or an entry port in a first position and to be disposed away
from an assay povt o1 an entry port in a second position.

88851 In embodiments, a swab container interior chanmel may comprise a length that
is sufficient to contain at least a portion of 3 swab handle when a swab having a handlc is
disposed within an trderior chanuel of the conduit. A conduit of a swab container as disclosed
herein may connect with an assay chamber at a contact angle.

[8886] A swab container as disclosed hercin may contain a reagent for bathing a
swab, wherein said reagent for bathing a swab is effective to receive sample material from
said swab into said reagent.

88871 A swab container may comprise a conduit having a plurality of tnterior
channels or a phurality of conduits each of which comprise at least one interior channel,
wherein each of said interior chamnels provides fluidic commmunication between an entry port
and said assay chamber effective that passing a swab through said entry port into said conduit
allows at least a portion of the swab to be placed within said assay chamber. In embodiments,

a swab container having a conduit having a plurality of juterior channels may connect with an
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entry port effective that one entry port is in fluidic communication with more than one
mterior channel. In embodiments, a swab container having a conduit having a plurality of
imterior channels may conmect with one or more entry ports effective that each interior
chaonel is in fluidic communication with a single entry port. In embodiments, a swab
container may have a plurality of interior channels cach providing fhuidic comowunication
between an entry port and an assay chamber effective that passing a swab through the entry
poit into a conduit allows at least a portion of the swab to be placed within said assay
chamber, wherein the plurality of interior channels are selected from 1) two or more interior
channels within a conduit; 11) two or more conduits each having an interior channel; and 1}
combinations thereof. In embodiments, 8 swab container may have more than one assay
chamber. In embodiments, a swab container with more than one assay chamber may have
one, or may have more than one, conduit; and may have one, or may have more than one,
mterior chanmel in the one, or in the more than one, condut.

89081 An entry port, conduit with at jeast one interior channel, and assay chamber of
a swab container as disclosed herein are configured to aliow placement of a swab through an
entry port and mterior chamber and into an assay chamber, In embodiments, a swab may
comprise a handle, and placement of a swab through an entry port and interior chamber and
nto an assay chamber may comprise placement of a swab and its handle into an assay
chamber, or may comprise placement of a portion of a swab into an assay chamber, and
placement of a swab handle to a position near to an assay chamber. In embodiments, an entry
port, interior channel, assay chamber, or combinations thereof, may be configured to smugly
hold a swab, including a swab with a handle, or portions of these. Thus, in embodiments,
while allowing entry and posttioning of a swab within a swab container, an entry port,
mterior channel, assay chamber, or combinations thereof, may be sized or shaped, or both, to
hold a swab in place within a swab coutainer. In cmbodiments, such a snug fit may apply to
some or all portions of a swab, or a swab handle, or combinations thereof.

[8889] A swab container as disclosed herein may be made with any suitable material,
For example, a swab container may comprise a material selected from glass, plastic, polymer,
rubber, metal, composite, or other material, or combination of materials. In embodiments, a
swab container may be made from, ¢.g., polypropylene, polycarbonate, polystyrene,
polyarethane, polyethylene, polyacrylamide, polyacrylate, polymethacrylate,
polymethylmethacrylate (PMMA), poly{4-methylbutene), other acrylic,

polydimethysiloxanes (PDMS), polyvinylchloride (PVC), pely{vinyl butyrate) polysulfone,
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acrvionifrile-butadienc-styrene (ABS), poly{ethylenc terephthalate), a flucrocarbon polymer
{e.g., polytetrafluoroethylene (PTFE or Teflon®™)), nylon, a co-polymer, or combinations
thercof.

(66161 Applicants disclose cartridges, where the cartridges may be configured to
receive a swab contatner. Accordingly, in embodiments, Applicards disclose a cartridge
comprising: a cartridge frame; and a swab container, the swab container comprising: an entry
port configured to receive a swab having a handle; an assay chamber having an assay port,
said assay chamber being configured to receive a swab; an assay chamber baving an assay
port, said assay chamber being configured to receive a swab; a conduit comprising an interior
channel commecting said entry port with said assay chamber, said conduit being configured to
accept at least a portion of said swab handle thercin; wherein said conduit provides fluidic
communication between said entry port and said assay chamber effoctive that passing said
swab through said entry port into said conduit allows a swab to be placed within said assay
chamber, wherein said cartridge is configured to receive said swab container. In
embodiments, a cartridge for holding reagerds compriscs at ieast one cariridge frame, and a
swab container; such a cartridge frame is configured to receive a swab container, and such a
swab container is configured to receive a swab. In crbodiments, a swab container comprises
an entry port configured to receive a swab having a handle; an assay chamber having an assay
port, said assay chamber being configured to receive a swab; a conduit comprising an interior
channel comnecting said entry port with said assay chamber, said conduit being configured to
accept at least a portion of said swab handle therein; wherein said condoit provides fluidic
commumnication between said entry port and said assay chamber effective that passing said
swab through said entry port tnto said conduit allows a swab 1o be placed within said assay
chamber.

(6011} In embodiments of the cartridges disciosed herein, the assay chamber of the
swab container condains a rcagent for bathing a swab, wherein said reagent for bathing a swab
1s effective to receive sample material from said swab into said reagent. In embodiments of
the cartridges disclosed herein, the cartridge frame is configured to receive a vessel, a pipette
tip, a transport unit, an tuplement, or combinations thereof. In embodiments of the cartridges
disclosed herein, the vessels may comprise one or more of a reagent vessel, a mixing vessel, a
waste vessel, and a sarople collection vessel. In embodiments of the cartridges disclosed
herein, a vessel may comprise a reagent vessel containing a reagent. In embodiments, an

implement may comprise a cuvette. In embodiments of the cartridges disclosed herein, the
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swab container may comprise a cover configured 1o cover an entry port, a cover configured to
cover an assay port, or both. In embodiments of the cartridges disclosed herein, such a cover
may be a pierceable cover. In embodiments of the cartridges disclosed herein, such a cover
may be flexibly connected to the swab container.

(6914 Accordingly, in embodiments, Applicants disclose a cartridge comprising: a
cartridge frame comprising a phirality of receptacles, wherein said receptacles comprise: one
or more receplacles selected from a receptacle configured to receive a sample collection
vessel, a receptacie configured to receive a reagent vessel, a receptacle configured to receive
an assay unit, a receptacle configured to receive a mixing vessel, a receptacle configured to
receive a waste vessel, a receptacle configured to receive a pipetic tip, a receptacle configured
{0 receive a transport unit, and a receptacie configured to receive an implement; and a swab
condainer receptacle contigured to receive a swab coutainer; wherein said swab countainer
comprises an entry port, said entry port configured to receive a swab having a handle; an
assay chamber having an assay port, said assay chamber being configured to receive at least 2
portion of a swab; and a conduit comprising an interior channel connecting said entry port
with said assay chamber, said conduit being configured to accept a least a portion of said
swab handle therein, wherein said conduit provides fluidic communication between said entry
port and said assay chamber effective that passing a swab through said entry port into said
conduit allows the swab to be placed within said assay chamber,

(95131 fn embodiments, a cartridge as disclosed herein may comprise a swab
container in a swab container receptacle. In embodiments, a cartridge as disclosed herein may
comprise a swab container including a reagent contained therein, the swab container being
disposed in a swab container receptacle. In cmbodiments, a cartridge as disclosed herein may
comprise an assay chamber containing a reagent for bathing a swab, wherein the reagent for
bathing a swab is cffective to receive sample material from a swab into the reagent. In
cmbodiments, a cartridge as disclosed herein may conprise one or more of a sample
collection vessel, a reagent vessel, an assay unit, a mixing vessel, a waste vessel, a pipette tip,
a transport unit, and an iImploment disposed in one or more receptacles. In embodiments, a
reagent vessel may comprise a reagent contained within said reagent vessel. In embodiments,
an implement may comprise a cuvetie.

(9014 In embodiments, a cartridge may comprise a swab container. In embodiments,
a swab container disposed in a cartridge may comprise a conduit interior channel configured

te squecze 2 portion of a swab placed n or through a portion of the conduit nterior channel
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adjacent to said assay chamber. In embodiments, a swab container disposed in a cartridge
may comprise a conduit having a pharality of interior channels or a phurabity of conduits cach
of which comprise at feast one interior channel. In embodiments, a swab container disposed
in a cartridge may comprise a cover configured to cover said entry port, a cover configured to
cover said assay port, or both. Tn embodiments, such a cover may cemprise a pierceable
cover. In embodiments, such a cover may comprise a cover that is flexibly connected to the
swalr container,

[0015] In embodiments, a cartridge may be configured to hold a swab container. A
cartridge configured to hold a swab container may include a receptacle configured to hold a
swab container. In embodiments, a cartridge may be configured to hold a swab container and
a sample container. A cartridge configured {o hold a swab container and a samplc container
may nclude a receptacle configured to hold a swab container, and a receptacle contigured to
hold a sample container. A swab container held in a receptacle configured to hold a swab
container may contain a swab, or may not contain a swab. In embodiments, a cartridge may
be configured to hold a swab container, a sample container, and a swab. A cartridge
configured to hold a swab container, 2 sample container, and a swab may include a receptacle
configired to hold a swab container, a receptacle configured to hold a sample contamer, and
a receptacle configured to hold a swab. Thus, in embodiments, a cartridge may hold a swab
condainer; a cariridge may hold a sanmple container; a cartridge may bold a swab container
and a sample container; and a cartridge may hold a swab container, a sample container, and a
swab. In embodiments, a sample container may hold a sample; and in embodiments, a sample
container may be empty {¢.g., prior to placing a sample in the sample container). In
embodiments, a swab container may hold a swab; and o cobodiments, a swab container may

¢ empty {e.g., prior to placing a swab in the swab container). In embodiments, a receptacle
configured to hold a swab container may be crapty; may hold an erapty swab container; or
may hold a swab container containing a swab. In cmbodirnents, a receptacle contigured to
hold a sample container may be empty; may hold an empty sample container; or may hold a
sample container containing a sample. In embodiments, a receptacle configured to hold a
swab may be empty; or may hold a swab.

[08014] In embodiments, a cartridge as disclosed herein may have a lid. A Hd may
cover the entirety, or may cover only a portion, of the interior of the cartridge. In
embodiments, a lid may cover much of the interior of the cartridge, while tncluding an

aperture, o a phlarality of apertures, where an aperture provides access to an irderior portion
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of the cariridge. In embodiments, for example, an aperiure may provide access to a swab
container receptacle, or 10 a swab container held in a swab container receptacle, of the
cartridge. In embodiments, for example, an aperture may provide access to a sample
container recepiacle, or to a sample container held in a sample container receptacle, of the
cartridge. In embodiments, for cxample, an aperture or a plurality of apertures may provide
access to a swab container receptacle and a sample container receptacle, or to either or both
of a swab container and sample container held in their respective receptacles. In
embodiments, such a Hid may be removable, In erabodiments, such a fid may be attached to
the vemainder of the cartridge by a hinge or other flexible connection, effective that the lid
may be displaced so as to afford access to an interior portion of the cartridge (e.g., to provide
access 10 one or more receptacies) while the lid remains attached to the cariridge. A lid may

¢ comfigured to move, e.4., to be opened, at any time; for example, in embodiments, a
cartridge Hd may be opened when the cartridge is outside a sample analysis device. In
embodiments, a cartridge id may be opened when the cartridge is inserted into, or loaded
onto, a saraple analysis device. In embodiments, a cartridge hid may be opened when the
cartridge is on, or within, a sample analysis device.

(9617 In embodiments, a cartridge as disclosed herein may include a guide, or rail, or
slot, or other feature or features contigured to aid in proper insertion of the cartridge into, or
of the cartridge onto, & sample analysis device, such as an automatic samaple analysis device.
Such guides, or rails, or slots, or other features may provide an indication of the proper
cartridge origntation for insertion into, or loading onto, a sample analysis device; and may be
configured to prevent improper positioning of the cartridge {e.g., where an improper
oriendation creates a miss-match, or physical barrier, or other impediment, to fusertion or
Ioading of the cartridge).

[6618] In embodiments, the posttion of an aperture n a cartridge Hd may indicate an
orientation of the cartridge; such an indication, for example, may be useful to aid in proper
positioning of the cartridge, e.g., when a cartridge is loaded onto, or inserted into, a sample
analysis device sach as an automatic sample analysis device. For example, where an aperture
providing access to a swab container receptacle, or to a swab container held in a swab
container roceptacle, is positioned at one corner of a substantially square or rectangular
cartridge, such position may indicate the proper orientation of the cartridge for insertion into
an automatic sample analysis device. For example, the proper position may be that the

aperture should be oriented to be at the left-most cuter cormner of the cartridge, where the

R



WO 2015/035256 PCT/US2014/054419

portion of the cartridge vearest to the aperture s the proximal portion of the cartridge, and the
portion farther from the aperture is the distal portion, so that the orientation with the aperture
positioned at the left as the distal portion is mserted into the automatic sample analysis device
prior to inscrtion of the proximal portion, is the proper orientation.

(6919 Applicants disclose systems comprising swab containers; systems comprising
cartridges configured to receive a swab container or comprising cartridges having swab
containers disposed therein; and systems comprising cariridges and sample processing
devices. In embodiments, such a system may comprise any swab container, or any cartridge
disclosed herein, or both. Accordingly, in embodiments, Applicants disclose a system
comprising: a swab; a container for receiving swab, the swab container having an assay
chamber, a conduit, and an entry port and being configured to receive at least a portion of the
swab in the assay chamber; and a reagent for bathing a swab, the reagent being disposed, at
least in part, in the assay chamber, wherein the reagent for bathing a swab is effective to
receive sample material from the swab into the reagent. In embodiments, sach a system may
comprise any cartridge disclosed berein. o cmbodiments, such a systern may comprisc a
reagent vessel, a waste vessel, a mixing vessel, a sample collection vessel, an assay unit, a
pipette tip, a transport unit, an implement, or combinations thercof, disposed in said cartridge.
In embodiments, a reagent vessel may cormprise a reagent contained therein. In embodiments,
an implement may comprise a cuvette,

{68264 fn embodiments, Applicants disclose such a system, further comprising a
sample processing device.

(90213 In embodiments, Applicants disclose a system comprising: a swab container,
the swab container having an assay chamber, 2 conduit and an entry port and being
configured o receive at least a portion of the swab in the assay chamber; 4 cartridge, the
cartridge comprising a cartridge frame comprising a plorality of receptacics, the receptacies
comprising a swab container receptacle configured to receive a swab container, and one or
more receptacies selected from a receptacle configured to receive a sample collection vessel,
a receptacke configured 1o receive a reagent vessel, a receptacie configured to receive an
assay unit, a receptacle configured to receive a pipetie tip, a receptacie configured to receive
a transport unit, a receptacle configured to receive an implemend, a receptacle configured to
reccive a mixing vessel, and a receptacie configured 1o receive a waste vessel; and a sample

processing device.



WO 2015/035256 PCT/US2014/054419

(9622} In ecmbodiments, the swab container may contain a reagent for bathing a swab,
the reagent being disposed at least in part within the assay chamber, wherein the reagent for
bathing a swab is effective to receive sample material from said swab into said reagent. In
cmbodiments, the cartridge may contain a reagent vessel placed in a receptacie of the
cartridge, wherein the reagent vessel containg reagent. In embodiments, the cartridge roay
comprise a waste vessel placed in a receptacle of the cartridge. In embodiments, the cartridge
may comprise a sample collection vessel placed in a receptacie of said cartridge. In
embodiments, the cartridge raay comyprise an assay unit placed in a receptacie of said
cartridge. In embodiments, the cartridge may comprise a pipette tip placed in a receptacle of
said cartridge. In embodiments, the cartridge may comprise a transport upit placed ina
recoptacle of said cartridge. In embodiments, the cartridge may comprise an implement
placed in a receptacle of said cartridge; in erobodiments, the mplement may be a cuvetie;
embodiments, the implement may be a magnet (¢.g., 4 magnetic bar).

1086231 Applicants disclose methods of obtaining samples, and methods of analyzing
saraples, wherein the methods utilize swab containers, cartridges, and systoms as disclosed
hevein.

[8624] Accordingly, in embodiments, Appleants disclose a method of obtaining a
sample, comprising: providing a system as disclosed hercin comprising a swab, a container
for receiving a swab, and a reagent, wherein said reagent is disposed within said assay
chamber; contacting said swab with a subject effective to obtain sample material on said
swab; and placing the swab into said assay chamber by maneuvering the swab through said
entry port and conduit into the assay chamber, effective that said sample material on said
swab 1s dispersed into said reagent.

[9025] In embodiments, Applicants disclose a method of obtaining a sarople froma
subject, comprising: contacting a subject with a swab effective to obtain sample material on
the swab; and placing the swab info an assay chamber of a swab container, wherein the swab
container comprises an entry port, a conduit, and an assay chamber containing a reagent,
wherein placing said swab into an assay chamber comprises maneuvering the swab through
said entry port and conduit into the assay chamber, effective that said sample material on said
swab s dispersed nto said reagend. In embodiments, such methods comprise use of swab
containers wherein said conduit comprises an interior chammel having a constricted portion
configured o squeeze the swab when the swab is placed into said assay chamber via said

miterior channel.
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(96261 In embodiments, Apphicants disclose a method of analyzing a sample obtaimed
from a subject, comprising: contacting a subject with a swab effective to obtain sample
material on said swab; placing at least a portion of the swab into an assay chamber of a swab
container, wherein the swab container comprises an eniry port, a conduit, and an assay
chamber confaining a reagent, wherein placing at least a portion of the swab into an assay
chamber comprises mancuvering the swab through said entry port and conduit into the assay
chamber, cffective that sample material on said swab is dispersed inio said reagent; and
anafyzing the sample. In erobodiments, such methods comprise use of swab containers
wherein said conduit comprises an interior chanmel having a constricted portion configured to
squeeze said swab when said swab is placed into said assay chamber via said nterior channel.
In cmbediments, sach methods comprise analyzing a sample using a sample processing

evice, which may be an automated saraple processing device.

(8927 Applicants disclose kits comprising swabs; swab containers; kits comprising
cartridges; kits containing vessels {which may include sample collection vessels), reagents,
assay units, pipette fips, transport units, implements, and other clements; and kits comprising
combinations thereof.

[8628] Accordingly, in embodiments, Applicants disclose a kit for obtaining samples,
comprising a container as disclosed herein, and a swab. In embodiments, Applicants disclose
a kit for obtaining samples, comprising a cartridge as disclosed herein, and a swab. To
embodiments, Applicants disclose a kit for obtaining samples, comprising a swab container
as disclosed herein, a cartridge as disclosed herein, and a swab. Applicants disclose a kit for
obtaining samples, comprising a swab container as disclosed herein, a cartridge as disclosed
herein, and a reagent (which may be in a reagent vessel, in a swab contaioer, or both).
Apphicants disclose a kit for obtaining samples, comprising a swab container as disclosed
herein, a cartridge as disclosed herein, a reagent {which may be in a reagent vessel, in a swab
container, or both}, and a swab.

(6929 This Summary is provided to introduce a selection of concepts in a simplified
form that are further described below in the Detailed Description. This Summary 1s not
ntended to identity key featores or cssential features of the claimed subject matier, nor is it

mtended to be used 1o Hmit the scope of the claimed subject matter.
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BRIEF DESCRIPTION OF THE DRAWINGS
[6030] Fig. 1A shows an exemplary vessel for holding a swab (a swab container) and
an exemplary cartridge which includes receptacles {cavities and wells for, e.g., a swab
container, reagent vessels, assay units, mixing vessels, transport uniis, pipetic tips, waste
vessels, and sample collection vessels), and is configured to hold reagent vessels, reaction
vessels, and other vessels and tmplements. Arrows leading away from the swab container

ndicatc how the swab container may be placed into a receptacic in the cartridge.

[6031] Fig. 1B shows an exemplary swab contamer {configured for holding a swab)
and an exemplary cartridge (which includes cavities and wells for reagents and vessels, and is
configured o hold reagent vessels, reaction vessels, and other vessels and implements). In
addition to the cavitics and wells configured to hold reagent vessels, reaction vessels, and
other vessels and implements as shown in the embodiment of Fig. 1A, the exemplary
cartridge shown in Fig. 1B includes cavities and wells suitable for holding other sample
vessels, e.g., blood or urine sample vessels, in addition to swab containers. Arrows leading
away from the swab container indicate how the swab container may be placed into a

receptacle 1n the cartridge.

(66832 Fig. 1C shows an exeroplary swab container, and an exemplary cariridge
which includes cavities and wells for holding a swab and a swab container, as well as cavities
and wells configured to hold reagent vessels, reaction vessels, and other vessels and
implements (which may optionally include other sample vessels, ¢.g., blood or urine sanple
vessels). Arrows leading away from the swab indicate how the swab may be placed into a
swab receptacle in the cartridge. Arrows leading away from the swab container indicate how
the swab container may be placed into a swab container receptacle in the cartridge.

[6933] Fig. 2 shows views of an excmplary swab countainer. In the embodiment shown
m this figure, the swab container has an entry port, a conduit, an assay chamber, and a cover
configured for covering the entry port. As shown, a rib may provide stractural support to the
swab container. Figure 2A shows a side view, and Fig. 2B shows a top perspective view,
while Fig. 2C provides an exploded view of a portion of the cover, and Fig. 2 provides an
exploded view of a narrowing which facilitates flexing of the connection between the lip and
the cover. Fig. 2E provides an cmboediment of a swab container which may be assembled for

use from two parts, and which may be dis-assembled after insertion of a swab into a forward
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and a rear portion; the forward portion may be suitable for placement in a cartridge. The two
portions meet and engage cach other at the position indicated by the arrow labeled “M”.

[3634] Fig. 3 shows a side view of a swab container 10 lacking an attached cover.
Fig. 3A provides a side view, and Figs. 3B and 3C provide cross-sectional views showing the
interior channel within the conduit of the swab container. Fig. 3B provides a cross-section
taken ag indicated by the arrow labeled “B” in Fig, 3A, and Fig. 3C provides a cross-section
taken as indicated by the arrow labeled “C” in Fig. 3A. The interior channel is narrower near
the assay chamber (shown in Fig. 3B) than near it 15 near the assay chamber 13 (shown in
Fig. 3C).

[9635] Fig. 4 provides a top perspective view {Fig. 4A) and a cross-sectional view
{Fig. 4B) showing a swab container having a conduit which has two interior channels, both of
which connect to the assay chamber and to the entry port.

[6936] Fig. 5 provides an example of a swab container configured to receive a swab;
the swab container is shown without a swab in Fig. SA, and shown with a swab in place in
Fig. 5B. A cover is shown attached to the conduit near the entry port which may be used to
close the entry port.

(86373 Fig. 6 shows examples of swabs which may be used to obtain samples from
the throat, nasal passages, cheeks, or other body locations of subjects,

[6938] Fig. 7 shows a cartridge having a cover and configured to accept a swab
container. Fig. 7A shows such a cartridge with the cover closed, and with a swab container in
place i the receptacle (and the swab container cover closed). Fig. 7B shows a swab being
placed into the swab container (with #ts cover open, to allow receipt of the swab); a sample
collection vessel 1s also shown in position for placement into a sample collection vessel
receptacie n the cartridge.

(66349 Fig. 8 shows a cartridge with its cover open; the cartridge has a swab container
receptacle containing a (closed) swab container, and also contains a sample collection vessel
m a sample collection vessel veceptacle.

(88401 Fig. 9 shows an embodiment of a swab container, Hlustrating several
configurations during use. Fig. 9A shows a closed swab container; Fig. 9B shows an open
swab container; Fig. 9C shows an open swab container with a swab partially inserted juto the
mterior channel of the swab container {(the interior chame! is in fludd commumication with the
assay chamber of the swab container as shown); Fig. 9D shows the swab contamer with its hd

partially closed, ready to sever the shaft of a swab that is in place within the interior channel;
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Fig. 9E shows & swab container in a closed configuration with a pipetic in place in the interior
channel.

[9641] Fig. 10 shows an example of a cartridge with its cover open, showing a swab
container and indicating that the swab container can fit into the swab container receptacic as
illustrated.

(08842} Fig. 11 shows an example of a cartridge having two swab container
receptacies, and indicating that cach of the swab containers shown can fit into a swab
container receptacie as illustrated.

BETAILED DESCRIPTION

[6643] Embodiments of devices, systems, and methods for sample analysis may be
found, for example, in U.S. Patent 8,088,593; U.S. Patent 8,380,541, Intornational Patent
Application PCT/US2013/05214 1, fded July 25, 2013; U.S. Patent Application Serial No.
61/874,976, filed September 6, 2013; LIS, Patent Application Serial No. 61/885,462, filed
Gciober |, 2013; U.S. Patent Application Serial No. 62/001,039, filed May 20, 2014; U.S.
Patent Application Serial No. 62/601,053, filed May 21, 2014; U.S. Patent Apphlication Serial
Mo, 62/010,382, filed June 10, 2014; LLS. Patent Application Serial No. 61/885,467, filed
October 1, 2013; 1.5, Patent Application Sertal No. 61/879,664, filed September 18, 2013;
U8, Patent Application Serial No. 61/805,923, filed March 27, 2013; U.S. Patent Application
Serial No., 61/837,167, filed June 19, 2013; U.S. Paient Application Serial Mo, 61/874,976,
filed September 6, 2013; U.S. Patent Application Serial No. 61/766,116, filed February 18,
2013; 1.8, Patent Application Serial No. 61/802,194, filed March 15, 2013; 1.8, Patent
Application Serial No. 13/769,798, filed February 18, 2013; U.S. Patent Application Serial
No. 13/769,779, filed February 18, 2013; U.S. Patent Application Serial No. 13/244,947 filed
Sept. 26, 2011; PCT/US2012/57155, filed September 25, 2012; ULS. Application Serial No.
13/244,946, filed September 26, 2011; and U.S. Patent Application Serial No. 13/244,949,
filed Septomber 26, 2011, the disclosures of which patents and patent applications arce all
hereby meorporated by reference in their entireties.

(0044} It 1s to be understood that both the foregoing general description and the
following detailed description are exemplary and explanatory only and are not restrictive of
the invention, as claimed. It may be noted that, as used in the specification and the appended
claims, the singular forms “8”, “an” and “the” inchude ploral referents unless the context
clearly dictates otherwise. Thus, for example, reference to “a material” may inchide mixtures

of materials, reference to “a compound” may inchude nwltiple compounds, and the fike.
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[045] It is further noted that, as used in the specification and the appended claims,
“or”, as used in “A or B, refers to each of A; B; and A and B; that 18, use of the word “or”
mchides “and/or” unless the context or an explicit statement clearly dictates otherwise. Thus,
for cxample, refercnce to “treatment of cells or substrate”™ may inclode treatment of colis
alone; treatment of substrate alone; and treatment of both cells and subsirate.

(08846} References cited herein are hereby incorporated by reference in their entirety,
except to the extent that they conflict with teachings explicitly set forth in this specification.

86471 In this specification and in the claims which follow, reference will be made to
a number of terms which shall be defined to have the following meanings:

[8648] As used herein, the terms “point of service” (abbreviated “POS”), “point of

LAY

service location”™, “point of care” (abbreviated “POC”), and “point of care location” may
nclude locations where a subicet roay receive a service (e.g. testing, monitoring, freatment,
diagnosis, guidance, sanmple collection, identification (ID) verification, medical services, non-
medical services, ete.); may include locations where a subject may receive care {e.g., clinical
care such as diagnostic and therapeutic care), and may include, without limitation, a subject's
home, a subject's business, the location of a healthcare provider {e.g., doctor), hospitals,
ermergency rooms, operating rooms, clinics, health care professionals’ offices, laboratories,
retatlers {e.g. pharmacies {¢.g., retail pharmacy, clinical pharmacy, hospital pharmacy),
drugstores, supermarkets, grocers, cte. ], transportation vehicles {e.g. car, boat, fruck, bus,
airplane, motoreycle, ambulance, mobile unit, fire engine/truck, emergency vehicle, law
enforcement vehicle, police car, or other vehicle configured to transport a subject from one
point to another, ¢ic.), traveling medical carg units, mobile units, schools, day-care centers,
security screening Jocations, corabat locations, health assisted hving residences, government
offices, office buildings, tents, bodily fhnd sample acquisition sites {e.g. blood colicction
centers), sites at or near an entrance {o a location that a subject may wish to access, sites on or
near a device that a subjoct may wish to access (e.g., the location of a computer if the subject
wishes to access the computer), 8 location where a sample processing device receives 8
sample, or any other point of service location described elsewhere herein.

{38451 As used herein, the term “reagent” refers to an element, compound, or mixture
which reacts with another substance, or aids in a reaction. A reagent may participate in, or aid
a reaction, by providing one or more reactants of a chemical reaction; or by providing one or
more agents which accelerate, modulate, quench or otherwise affect a chemical reaction; or

by aiding reactants to dissolve, or 10 mix, or otherwise affect the ability of reactants to contact
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cach other, or the extent of such contact; or by providing a diluent or other agent which may
act to adjust the velative or absolute amounts of reactants participating in a reaction; or may
have other effects or play another role in a reaction. A reagent may be solid, lauid, or
gascous; for example a reagent may be an aqueous sofution including an agent which may
engage in # chemical reaction with 2 target which may be present in a sample.

(8056 As used herein, the term “reagent vessel” refers to a structure configured to
hold a reagent, ¢.g., for storage until the reagent is used. For example, where a reagent is a
fluid (e.g., an agueous reagent, a solvent, or other fluid) or 2 solid {e.g., a lvophilized
reagent), a reagent vessel may be a vial, tube, or other container which may hold a desired
amount of the reagent. A reagent vessel may inchode a cap, Hd, or other closure.

(68543 As used berein, the term “mixing vessel” refers to a structure contfigured to
hold material for mixing, ¢.g., to hold two or more materials at one time (¢.g., a reagent and a
sample). A mixing vessel may be useful for mixing two or more materials together. A nixing
vessel may inchide a cap, lid, or other closure.

[8052] As used herein, a “waste container”™ or “waste vessel” refers to a container, of
any suitable shape or size, configured to receive waste material {e.g., wash buffers after use,
excess reagent, or other material). Soch waste material may be stored in the waste container if
desired, and may be trargported to a disposal location for removal, or may be romoved from a
waste container for fransport to a disposal destination.

[6853] As used herein, a “sample collection vessel” refers to a contamer, or device,
configured to receive and retain a sample, such as, e.g., 3 nasal swab sample {or flaid
containing maicrial obtained from a nasal swab that had contacted a subject), a blood sample,
a wrine sample, a sputam sample, or other sample. A sample collection vessel may be
configured to allow transport or transfer of a sample, or aliquot thereof, to another location or
vessel.

[69354] As used herein, the term “implement” refers to a tool or device used during or
for sample analysis. For example, an implement may be a cuvette, such as, e.g., a cytometry
cuvette. For example, an tmplement may be a magnet, such as a magnetic bar (oaseful, e.g.,
for aitracting beads or particles for isolation and concentration of target moleceles ina
saraple). For example, an tmplement may be another tool or device.

[3655] As used herein, the term “cuvette” refers to a container having at least ong
optically transiucent or transparent side, and configured to hold a sample for optical

mterrogation ot inspection, or both.
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[98058] As used herein, the term “cytomctry cuvette” refers to containers having at
least one optically transhicent ov fransparent side, and configured to hold a sample (typically
containing cells) for cyvtometric analysis; such cytometric analysis may include, e.g.,
microscopy, and other optical measurcments and observations, such as, for example,
measurements of fluorescence, optical scattering, optical absorption, optical fransmiitance,
polarization, or other optical measurements.

[8957] As used herein, the term “assay unit” refers to a device configured for the
performance of an assay; for exarople, an assay unit may be configured to hold sample and
reactants for the performance of a chemical reaction for assaying the sample. In some cases,
an assay wit may be a tubular or conical element having openings at sach of two ends, the
openings being connected by a channel, and containing a reagent or reagents. In
cmbodiments, an assay unit may be configured to allow passage of hight through a wall of the
assay unit, and may be ranslucent or transparent (e.g., may have a wall, or portion of a wall,
that s transhicent or transparent); such passage of light may be vsefud in detection of an
analyte, in detection of a label or marker bound to or connected with an analyte, or in
detection or measurement of a concentration or other characteristic associated with an
analyte, in a sample. For example, an assay unit may be configired to receive a portion of the
sample (e.g., from a sample collection vessel) and may be configured to run a chemical
reaction that viclds a detectable signal indicative of the presence of an analyte in the sample.
For example, an assay unit may be configured to ron, or to participate in, an inununoassay.
For example, an assay unit may be configured to run, or to participate in, a nucleic acid assay.
For example, an assay unit may be configured to run, or to participate in, a general chemisiry
assay. For example, an assay unit may be configured to run, or to participate in, a cytometric
assay.

[6858] As used berein, the term “pipettc tip” refers to a wbular device having
openings at cach of two ends, the opeunings being connected by a channel; pipette tips may be
cylindrical or have other shapes; for example, pipetic tips are often tapered, and thus may
have a conical shape. Pipette tips are useful for aspiration of fluids, and may be used to
collect, transport, mix, or otherwise contact a fluid or fluids. In some embodiments, a wider
end may be contfigured to engage a grasping or aspiration roechanism, providing mechanical
support, transport, and/or fhad flow (e.g., suction or ejection) at or via the wider end. In some
embodiments, a narrower end may be configured to contact a flaid, and may be configured

for aspiration of fluid into the pipette tip via the narrower end. A pipette tip may include a
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filter or batfle within the channel so as to provent contargination {¢.g., cither of a grasping or
aspiration mechanism at one end of the pipette tip, or of fluid within or to be contacted by the
pipette tip, or both). A pipetie tip may be usefidd, for example, for aspiration of sample or
other fluid, for mixing, for transport, or other uses.

(8059 As used berein, a “touch-off pad” refers to a location configured to drain ot
wipe excess floid (e.g., reagent, dibient, sample, or other fluid) from a pipette tip. A toach-off
pad typically includes an absorbent material for contacting a pipette tip, and is configured to
wick or absorb lquid from the pipette tip upon condact between the pipette tip and the touch-
off pad. A touch-off pad may be soft or vesilient as well as absorbent. A touch-off pad may be
made with, for example, paper {e.g., an absorbent paper such as a filier paper); fiber (e.g.,
cither natural or artificial fibor woven or matted together); plastic; or other material.

[68966] As used herein, a “transport mechanism” refers to a device or system which
may engage an object and move the object from one place to another. Sample handling
systems {including fluid handling systems) may be, or include, a transport mechanism. A
pipette having a nozzle may be used, for exarople, to engage a pipette Hp (¢.g., by pressure fit
of the nozzle within a wider end of the pipette fip) effect to hold the pipetie tip and to move
the pipette tip from a first location to a second location. The pipetie tip may be released from
the nozzle at the second location {¢.g., by movement of a ring or bar configured to push the
pipetic tip off of the nozzic).

(8061} As used herein, the term “transport unit” refers to a tool that is configured to
hold one or more other objects for transport; for example, a transport unit may have a frame
with holes or receptacles configured to retain one or more of 2 pipette tip, or an assay unitf, or
a mixing vessel, ov a cuvette, or a waste vessel, or a sanpie collection vessel, or combinations
of these. A transport unit may be configured o hold other objects for transport. A fransport
unit may be configured to interface with, and to be carried by, a transport mechanism {such
as, e.£., a sample handling system or fluid handling system) which may melude a means for
grasping a transport unit, a means for transporting a transport unit to a desired location, and 4
means for depositing a transport unit at the desired location. Transport of a transport unit,
where the transport unit retains one or more Hips or vessels, or other implements, is effective
to move such tips or vessels, or other iaplements, o a destred location. For example a
transport unit may be configured to engage with a nozzle of a transport mechanism, e.g, in a
way similar to that described for engagement of a pipetic tip with a nozzle of a sample

handling system.
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[6062] As used herein, the term “sample” refors to a fluid, tissue, secretion, excretion,
or other material collected from a subject. Examples of biclogical samples mchude but are not
himited to, blood, serum, plasma, bone marrow, a nasal swab, a nasopharyngeal wash, saliva,
urine, gastric fhiid, spinal fluid, tears, stool, mucus, sweat, carwax, oil, a glanduoler secretion,
cerchral spinal fluid, tissue, semen, vaginal fluid, interstitial fluids derived from tumorous
tissue, ceular fhuids, spinal fhad, a throat swab, breath, hair, finger nails, skin, biopsy,
placental floid, amaiotic fluid, cord blood, lymphatic fhuds, cavity fluids, sputum, pus,
microbiota, meconium, breast milk and/or other sceretions or excretions. Biclogical saraples
may include nasopharyngeal wash, or other fluid obtained by washing a body cavity or
surface of a subject, or by washing a swab following application of the swab to a body cavity
or surface of a subject.

[0663] WNasal swabs, throat swabs, stool samples, hair, finger nail, car wax, breath,
and other solid, senu-solid, or gascous samples may be processed in an extraction buffer, e.g.,
for a fixed or variable amount of time, prior to their analysis. The extraction buffer or an
aliguot thereof may then be processed similarly to other fhuid samples if degived. Examples of
tissue samples of the subject may include but are not hnuted to, connective tissue, muscle
tissuie, nervous tissue, epithelial tissue, cartilage, cancerous sample, or bone. The sample
may be obtained from a human or animal. The sample may be obtained from a vertebrate,
¢.g., a bird, fish, or mammal, such as a rai, a mouse, a pig, an ape, ancther primate (including
humems), a farm animal, a sport animal, or a pet. The sample may be obtained from a living
or dead subject. The sample may be obtained fresh from a subject or may have undergone
some form of pre-processing, storage, or transport.

(9064} A sample may be of any suitable size or volume, and is proferably of small
size or volume. In some embodimernts of the assays and methods disclosed herein, 4 sample
may comprise a small volume sample, where a small volume comprises no more than about 5
mk.; or comprises noe more than about 3 ml.; or comprises no more than about 2 mi; or
comprises no more than about 1 mL,; or comprises no more than about S60 ul; or comprises
1o more than about 250 uL; or comprises no more than about 100 uk; or comprises no more
than about 75 uk; or comprises no more than about 50 uk; or comprises no more than about
35 ul.; or comprises no more than about 25 ul.; or comprises no more than about 20 pl; or
comprises no more than about 15 pul; or comprises no more than about 10 pl; or comprises
no more than about 8 pl.; or comprises no more than about 6 ul; or comprises no more than

about 3 ul; or comprises no more than about 4 pl; or comprises no more than abowut 3 ull; or
p > I3 9
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comprises no maore than about 2 uk.; or comprises ne more than about 1 ul; or comprises no
more than about 0.8 pL; or comprises no more than about 0.5 pl; or comprises no more than
about 0.3 pL; or comprises no wore than about 0.2 pL; or comprises ne more than about G. 1

pl; or comprises no more than about 8.05 uL; or comprises no more than about G.01 pl.

Samples and Sample Analysis

[6065] Samples from the throat of 3 subject may be obtained, ¢.g., by a throat swab;
saraples obtained from the nose of a subject may be obtained, c.g., by a nasal swab. In
embodiments, samples obtained from the throat and from the nose of a subject may be tested
together. In cmboediments, testing of samples obtained from the throat, or from the nose, or
from both the nose and from the throat, may be tested by nucleic acid analysis; or by aming
acid analysis {e.g., ELISA or other antibody-based or binding protein-based analysis); or by
general chemistry analysis; or by cytometric analysis; or by combinations theveof. For
example, samples may be tested by mucleic acid analysis and by amino acid analysis. Such
tests may be used to determine how long a subject has had an infection, for example, by
noting the delay in nise of levels of antibodies indicative of a particular disease in the sample;
or by tracking the rise in the levels of antibodies indicative of a particular discase in the
sample over time {¢.2., by repeated testing over tirae). Similarly, such testing may beused to
detect, or to determine, the effect of treatment, by noting the delay v rise of levels of
antibodies indicative of a particular disease in the sample; or by tracking the rise in the levels
of antibodies indicative of a particular disease in the sample over time (e.g., by repeated
testing over time). In cmbodiments, samaples from throat and from nose may be inchided ina
single solution, and tested fogether. Tn cmbodiments, samples from throat and from nose may
be in separate vessels {e.g., sample containers), but both incloded 1n 2 single cartridge, and
the separaie vessels tested at the same time. Such testing at the same time may comprise
testing the vessels separately, or may include mixing the contents of the vessels and testing
the mixture.

[9066] In embodiments, Applicants provide systems, methods, and devices for
detecting a plurality of disease-causing agents i a single clinical sample, or in 3 plurality of
aliguots of a single clinical sample. In erobodiments, a single clinical sample may be a small
volume clinical sample of blood, sputum, tears, nasal swabs, throat swabs, cheek swabs, or
other bodily thid, tissue, secretion, or excretion taken from a subject. In embodiments, a

single clinical sample has a volume of less than about 500 uk., or less than about 250 ul, or
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less than 150 pl, or less than about 100 pl., or less than about 50 pl, or less than about 25
uk, or less than about 10 pl, or less than about § pl, or less than sbout | uL, or less,

18667 In embodiments, clinical samples may be obtained at a point-of-service (POS)
location. A POS location may be, for example, a retail pharmacy, a supermarket, a hospital, a
clinic, a physician’s office, or other location. Clinical samples maay be tested at the POS
location for multiple markers indicative of agents which may cause one or more of a plurality
of diseascs {.g., at loast 8, or at least 10, or at least 12, or at least 20, or at least 30, or at least
40, or at least 50, or at Ieast 60, or more markers, indicative of the same or similar numbers of
different discases). The testing may be completed m a short period of time. In embodiments,
the short period of time may be measured from the time the sample is inserted into a device
or system for performing an analysis. In cmbodimends, the short period of time may be
measured from the time the sample is obtained from the subject.

{60681 In embodiments, clinical samples may be analyzed at a POS location. In
embodiments, clinical samples obtained at a POS location may be analyzed at the same POS
location. In embodiments, clinical samples may be obtained at 2 point-of-service (POS)
location and may be analyzed at a different location. In embodiments, clinical samples may
be analyzed in a short period of time, ¢.g., in a period of time that is less than about § hours,
ot less than about 4 hours, or less than about 3 hours, or less than about 2 howrs, or less than

about 1 hour, or less than about half an hour,

Swab Containers

[0069] As shown in Fig. 1A, Fig 1B, and Fig. 1, a vessel for holding a swab may be
loaded onto a cartridge, where it may be retained until veeded for analysis; the cartridge may
be loaded onto an analysis device or analysis system, therchy loading the swab (and any other
samples or sample containers on the cariridge as well). Figs. 1A, 1B, and 1C show cxemplary
containers for holding a swab {a swab container) and exemplary cartridges (which includes
cavities and wells for reagents and vessels, and is configured to hold one or more of reagent
vessels, assay units, mixing vessels, pipette tips, fransport units, and other vessels and
implements, including other sample vessels, ¢.g., blood or urine sample vessels). Arrows
leading away from the swab container indicate how the swab container may be placed into a
receptacie n the cartridge.

18676 As shown in Fig. TA, a vessel for holding a swab (a swab container 10) may

be loaded onto a cartridge 20 by placement into a receptacle 30. The cartridge 20 as shown
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also includes cavitics and wells 40 for receiving and holding reagents and vessels. A swab
container 1} may contain a swab m place within the swab container 10, or may be loade

onto a cartridge without a swab i place within the swab container 10.

(86711 As shown in Fig. 1B, a swab container 10 may be loaded onto a cartridge 20
by placement into a receptacle 30. The cartridge 20 as shown also includes cavities and wells
4{} for receiving and bolding reagents and vessels. In the embodiment shown in Fig. 1B, the
cartridge 20 also includes 2 samaple collection vessel 50, which may hold, e.g., blood, uring,
or other sample. The arrows leading away from the swab container 10 mdicate how the swab
container 1 may be placed into a receptacle 30 tn the cartridge 20. Thus, as shown in Fig.
1B, & swab container 10 may be loaded onto a cartridge 20, where it may be retained until

needed for analysis; the cartridge 20 may be loaded onto an analysis device or analysis

>l

-

wysten, thereby loading the swab container 10 (and any sample container or sample
containers that are also in place on the cartridge 20 as well). A cartridge 20 may have a
receptacie 30, As shown in Fig. 1B, a swab container 10 may be loaded onto a cartridge 20
by placement inte a receptacie 30. The cartridge 20 as shown also mchides cavities and wells
40 for receiving and holding reagents and vessels. The cartridge 20 as shown also includes a
sample collection vessel 50, which may hold, e.g., blood, urine, sputum, or other sample. The
sanple collection vessel 50 is shown in position in a sample collection vessel receptacie 51 in
the cartridge 20. The arrows leading away from the swab container 10 indicate how the swab

container 10 may be placed into a receptacle 30 in the cartridge 29.

[6672] As shown in Fig. 1C, a swab container 10 may be leaded onto a cartridge 20
by placement inte a receptacie 30. The cartridge 20 as shown also inchides cavities and wells
40 for receiving and holding reagents and vessels. As shown in the embodiment of Fig. iC,
the cartridge 20 includes a swab receptacle 60 configured to bold a swab 70. In embodimends
(e.g., m the embodiment iHustrated in Fig. 1C) a cartridge 20 having a swab receptacle 60
may optionally inchlude a sample collection vessel 50, which may hold, ¢.g., blood, urine, or
other sample. Such a swab 70 may be held in swab receptacle 60 prior to its use in collecting
a saropic. In crobodiments, a swab 70 may be placed within a swab coutainer 10 after
collection of a sample with swab 70. In the embodiment shown in Fig. 20C, swab container
10 may be loaded onto a cartridge without a swab in place within the swab container 10 prior
te use of swab 70, and swab container 10 may be replaced in a receptacie 30, holding swab

74 within swab container 1 after collection of a sample by swab 70.
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[66473] A swab container as disclosed herein may be made with any suitable material.
For example, a swab container may comprise a material selected from glass, plastic, polymer,
rubber, metal, composite, or other material, or combination of materials, In embodiments, a
swab container may be made from, ¢.g., polypropyiens, polycarbonate, polystyrene,
polyurcthane, pelyethylene, polyacrylamide, polyacrylate, pelymethacrylate,
polymethylmethacrylate (PMMA), poly(4-methylbutene), other acryhic,
polydimethysiloxanes (PDMS), polyvinylchloride (PVC), poly{vinyl butyrate) polysulfone,
acrvionifrile-butadienc-styrene (ABS), poly{ethylenc terephthalate), a flucrocarbon polymer
{e.g., polytetrafluoroethylene (PTFE or Teflon®™)), nylon, a co-polymer, or combinations
thercof. A swab container as disclosed herein may be molded, biown, machined, assembled
from: parts, made using 3-D printing techniques, or by other methods, or by any combination
of methods.

(6074 Fig. 2 shows views of an exemplary swab container 10 having a cover 12
flexibly attached to the conditt 14 near to the entry port 16. These figures also show an assay
chamber 13 having an assay port 17, and a rib 15 of 2 swab container 10 which provides
structural support o the swab contamner 10, Figure 2A shows a side view, and Fig. 2B shows
a top perspective view, while Fig. 2C provides an exploded view of a portion of the cover 12

~o%

{circled at “C” in Fig. 2A) showing a lip 18 which is configured to secure the cover 12 when
the cover 12 1s placed within the entry port 16 during closure of the entry port 16, Cover 12
may be closed over entry port 16 with all or a portion of a swab handle disposed within the
mterior channel 22 of a conduit 14; a handle may be broken if necessary to shorten the handle
portion and to allow closure of the entry port 16, In embodiments, a cover 12 may fit entirely
within an entry port 16; in other embodiments, a cover 12 may contact, and reay at least
partially cover, a rim 21 of an eniry port 16, Figuve 2D provides an exploded view of the
region circled at “D” in Fig. ZA, showing the linkage between a region near the entry port 16
and cover 2. The thinning of the neck portion shown in the expanded view shown in Fig. 2D
facilitates tlexing and bending of the linkage, and so aids in closure of the cover 12 over entry
port 16, In the embodiment shown in Fig. 2, Bip portion 18 fits within entry port 16, while tab
19 (which may be useful for manual manipulation of cover 12) may at least partially cover
rim 21 when cover 12 is in place covering entry port 16, Cover 12 may be closed over entry
port 16 with all or a portion of a swab handie disposed within the conduit; a handle may be

broken if necessary to shorten the handie portion and to allow closure of the entry port 16.
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[6675] It will be understood that a cover 12 may be attached to a swab container 10
by any suitable means, or may be a separate part that may be placed on or inte an entry port
16. In embodiments, a cover 12 may be a rmabber cover, or plug. In embodiments, a cover 12
may be an aluminized plastic sheet, or aluminum foil, or other cover glued, crimped, or
otherwise disposed over an entry port 16,

(08476} Ax assay port 17 of a swab container 10 may be covered with a cover (not
shown). For example, such a cover for an assay port 17 may be a picrceable cover {e.g.,
aluminum foil, or an aluminized plastic sheet, which may be attached by adhesive, erimped,
or attached by other means to the assay chamber 16 or otherwise attached so as to extend
over and cover assay port 174, In embodiments, such a cover for an assay port 17 may be a
detachable cover {e.g., a rubber or plastic stopper or cap). In embodiments, a cover foran
assay port 17 may be attached 1o a swab container 10 {¢.g., may be attached to assay chamber
16).

(80771 A swab container as disclosed herein may be of any suitable size. A swab
container 10 as shown, for example, in Figs. 2A and 2B may have dimensions whereby the
distance between an assay port 17 and an entry port 16 may be between about 25 millimeters
{mm} and abouot 250 mm; or may be between about SO mm and about 200 mm; or may be

etween about 75 mum and about 150 mm; or may be between about 80 mm and about 120
s or other distance. o cmbodiments, an assay chamber 13 may bave a height of between
about 10 mm and about 100 mm; or may bave a height of between abount 15 nun and about 75
mi; or may have a height of between about 20 mim and aboot 60 mm; or may have a height
of between about 25 mm and about 50 nun; or other height. As shown in Figs. 2A and 2B, an
assay port 17 may have a circular shape. In embodiments, an assay port 17 having a civcular
shape may have a diameter, where the size of such a diameter may be, for example, between
about 0.5 mun to about 25 ram; or between about luun and about 20 mm; or between about 2
mm and about 15 moy or between about 3 mm and about 10 nux; or other diameter. It will be
vnderstood, however, that an assay port 17 may have any suitable shape (e.g. circular, oval,
square, rounded square, rectangolar, rounded rectangular, triangular, rounded triangular, or
other shape). The dimensions of assay ports of such other shapes {(¢.g., a side of a square, or
rectangle, or triangle; or a long or shott axis of an oval) will typically be found within similar
ranges as the diameter ranges disclosed herein. As shown in Figs, 2A and 2B, an entry port
16 may have an oval, or rounded rectangular, shape. It will be anderstood that an entry port

16 may have any suitable shape (e.g. circular, oval, square, rectangular, triangular, or other
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shape}. In embodiments, an cniry port 16 may have 2 dimeonsion, such as a long axis, of
between about 0.5 num to abowut 25 mny; or between about o and about 20 mm; or between
about 2 mum and about 15 mm; or between about 3 mm and about 10 mm; or other dimension.

G078 An alternative embodiment of a swab container 10 is shown in Fig. 2E. A
swab container 10 as illustrated in Fig. 2E may be assembled for use from two parts, a
forward portion (labeled “F”) and a vear portion {labeled “R”) which fit snugly together at
mating point M. When asscmbled, a conduit 14 extends from entry port 16 to assay chamber
13. A swab container 107 as shown in Fig. 2E may be dis-assembled {c.g., afier insertion of a
swab) inte a forward portion F and a rear portion R; the forward portion R may be suitable
for placement in a cartridge such as a cartridge 20 as illustrated in Fig. 1.

(8679 Fig. 3 shows a side view of a swab container 10 having an entry port 16; in
this embodiment, the entry port 16 lacks an attached cover. In erohodiments, a detachable
cover 33 may be placed in or on the entry port 16. In embodiments, such a detachable cover
33 may imclude a rubber stopper, or plastic lid, or may be a pierceable cover (e.g., aluminum
foil, or an aluoindzed plastic sheet, which may be crimped, or attached by adhesive or by
other means to rim 21 of entry port 16). In embodiments, 4 cover 33 may be a porous cover,
such as, ¢.g., filter paper, or gauze, or mesh, or other porous or semi-porous cover placed so
as to cover the entry port 15). It will be understood that a swab container 10 as ilustrated in
Fig. 3 may also have a cover over assay port 17 (not shown). Fig. 3A provides a side view,
and Figs. 3B and 3C provide cross-sectional views showing the interior channel 22 within the
conduit 14 of the swab contatner 10, A portion of an interior channel 22 may have a
narrowing, as indicated by arrow 33 in Fig. 3A, and as shown in the cross-sections of Figs.
3B and 3C. Fig. 3B provides a cross-section taken along a line as indicated by the arrow
labeled “B” in Fig. 3A, showing the narrowing of the interior channel 22 near the assay
chamber 13. Fig. 3C provides a cross-section taken along 3 line as indicated by the arrow
labeled “C” in Fig. 3A, showing the interior channel 22 near the entry port 16; the interior
channel 22 is narrower near the assay chamber 13 (see Fig. 38) than it is near the entry port
16 (see Fig. 3C); such narrowing (e.g., as indicated by arrow 33} is configired {0 squeere a
swab (¢.2., @ swab tip} pushed through or in place in the interior channel 22, effective to aid
1 the release of sample material carried by the swab. In embodiments, such a narrowing may
be configured to prevent the entry of a swab (e.g., a swab tip) into an assay chamber 13. Such
a narrowing of an interior channel 22 may be accomplished by, e.2., 8 symmetric narrowing

of the channel; an asymuoetric narrowing of the chaonel; by inclusion of a feature (e.g., a
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profrusion such as a bump, a wedge, a knob, a baffle, 1ib, or other feature) in a wall of the
mterior channel, wherein the feature may be oriented longitudinally along the chamnel wall,
laterally along the wall, or at some other orientation relative to a longitudinal axis of the
channel; by a bend in the channel; or by other means, or by a combination of means. In
some embodiments, the inderior channel 22 narrows to a size wherein the swab does not enter
the assay chamber 13 when the swab is fully imserted. Such an embodiment may have fluid
commumnication between the channel and the assay chamber 13 but the swab does not
physically enter the assay chamber 13, Optionally, some embodiments may allow for at least
a portion of the swab {0 enter the assay chamber 13,

[8686] Fig. 3A also shows contact angle 24 between condait 14 and assay chamber
13. A contact angle 24 may be any suitabie angle. In embodiments, a contact angle 24 may be
between about 107 to about 90°. To embodunents, a contact angle 24 may be between about
44° to about 857, In embodiments, a contact angle 24 may be between about 70° 10 about 80°,
In the embodiment shown in Fig. 34, the contact angle is about 75°.

(9081} Fig. 4 provides a top perspective view (Fig. 4A) and a cross-sectional view
(Fig. 4B) showing one embodiment of a swab container 10 having a conduit 14 having two
imterior channels 22 connecting entry port 16 with assay chamber 13, As shown, cover 12 in
Fig. 4A may be used to close off entry port 16, scaling both interior channels 22. In
cembodiments, a cover 12 may be configured fo close only a single interior chanuoel 22, c.g., to
allow closure of a first interior channel 22 after placement of a first swab therein, while
allowing continued access for placement of a second swab 1n a second interior channel 22.
For example, in embodiments, a cover 12 may be configured to close only a single interior
channel 22 at a time {¢.g., may be split into two portions which may close independenily of
cach other, allowing closare of a fivst Interior channel 22 after placement of a first swab
therein, while allowing continued access to second interior channel 22; the second portion of
such a cover 12 may be closed following placement of a second swab in a second interior
channel 22 or at any other desired time). In embodiments, a swab container 12 may include
two covers 12 which may be positioned independently of each other.

[£082] It will be undersicod that, in further embodimenis, a swab container may hold
two swabs in a single interior chanuel; or a swab container may hold three or more swabs in a
single interior channel. The orientation of the swabs in the same channel may be top-bottom,
side-by-side, disgonally oriented, or other configuration depending in part on channel cross-

sectional shape. As shown fo the examples of Fig. 4A and 4B, a swab container configured
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to hold two swabs may have conduits (and intevior channels) that arc substantially paraliel to
cach other {e.g., the long axes of the conduits (and interior channels) form an angle with
respect to each other of less than about 5°). In further embodiments, a swab container
configured to hold two, o hold more than two, swabs, may have conduits (with mterior
channels) which are not substantially parallel, but arc placed at angles to one another. For
example, a pair of conduits {of a swab container having two, or three, or more conduits) may
be substantially perpendicular to one anocther (e.g., may have long axes that form an angle

ol 8]

close to 90°, that is, between about 85° and about 95°), or may form an angle of about 457 or
may form an angle of between about 5° to about 175°; or may form any other angle. In
embodiments, a swab container configured to hold two, or configured to hold more than two,
swabs, may have conduits {with interior channels) with long axes which are substantially in
tine with cach other on opposite sides of an assay chamber (e,g, the long axes form an angle
of between about 1757 to about 185°). In embodiments, such swab containers having two,
three, or more conduits may have interior chamels cach of which conpeet with the same
assay chamber. To embodiments, such swab containers having two, three, or more conduits
may have interior chamnels which connect with the different assay chambers.

[6083] It will be understood that placement of 8 swab into a swab container 10 allows
transfer of sample material into a reagent, ¢.g., a fluid, for transport to another location or to a
sanyple analysis device, or for analysis in the assay chamber 13 usclf. An assay chamber 13
may be filled (to any desired degree, e.g., either partially or completely) with a reagent for
bathing a swab (i.e., for bathing at least a tip ¢f a swab} ; an interior channel 22 may be filled
(to any desired degree, e.g., cither partially or completely) with a reagent for bathing a swab;
such a reagent may be or inchude, for exanple, 2 transport mediam (such as, ¢.g., Copan
Universal Transport Mediom® (UTM-RT) (Copan Diagnostics Inc., Murieta, CA, USA)} or
other transport medium), saline, distilled water, or other reagent suitable for bathing a swab.
A reagent for bathing a swab may aid o releasing sample material from the swab for
analysis. Such release of sample into a reagent provides fluid containing sample material
which may be osed for sample analysis. The reagent containing sample material may then be
used to transport the fluid to a location or device for analysis, or the swab container itself may
be used, at least in part, for analysis of the fluid. It should be understood that although the
term assay chamber is used herein, at least some embodiments are configured to perform only
sample preparation in the chamber and that the assay itself will be performed elsewhere. In

this non-limiting example, sample is prepared in the assay chamber and at least one portion of
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the prepared sample is extracted tfrom the assay chamber for performing assay(s) at another
ocation. It should also be understood that it a fluid is used in the assay chamber 13, the fhud
level may be selected so that at least a portion of the handle of the swab is also bathed inthe
fhuid when the swab is fully inserted. In this non-limiting example, saruple on the handle can
aiso be drawn 1nto the fluid and increase the amount of sample in the fluid, which can be
helptful when the amount of sample collected s small. In one embodiment, at least 10% of
the length of the handlc is covered by the fluid when the swab is fully inserted. Optionally, at
least 20% of the length of the hardle is covered by the fluid when the swab 1s fully inserted.
Optionally, at least 30% of the length of the handle is covered by the flaid when the swab is
fully inserted. Optionally, at least 40% of the length of the handle is covered by the fluid
when the swab is fully inseried. Optionally, at least 50% of the length of the handle is
covered by the fluid when the swab s fully foserted. Optionally, at least 60% of the length of
the handie i1s covered by the fluid when the swab is fully inserted. Optionally, at lcast 70% of
the length of the handle is covered by the fluid when the swab is fully inserted. Optionally, at
least 80% of the length of the hardle is covered by the fluid when the swab 1s fully inserted.
Optionally, at least 90% of the length of the handle is covered by the flaid when the swab is
fully inserted. Optionally, at least 95% of the length of the handle is covered by the fluid
when the swab is fully inserted.

(66884} Thus, for example, an assay chamber 13, interior channel 22, or both, may
contain water; or an assay chamber 13, interior channel 22, or both, may contain a water
solution mncluding salts, or butfers, or surfactants, or solvents, or emuldsifiers, or other
clements. Ao assay chamber 13, interior channel 22, or both, may contain a reagent for
bathing a swab, such a reagent including a salt, or combination of salis, such as physiclogical
salts (e.g., Hank’s Balanced salts, or other salt combmation providing salt concentrations near
to normal mammalian physiological salt concentrations). In eubodiments, the salt
concerdration of a reagent for bathing a swab may be a low concentration as compared to
normal mammalian physiological salt concentrations. In embodiments, the salt concentration
ot a reagent for bathing a swab may be a high concentration as compared to normal
mammalian physiclogical salt concentrations. A reagent for bathing a swab may inclade
serum albumin or other serum product, such as, ¢.g., bovine serum albumin, fetal calf serum,
horse serunm, or the like. A reagent for bathing a swab may include gelatin. A reagent for
bathing a swab may inchude sucrose, or ghucose, or other sugar, saccharide, or

oligosaccharide. A reagent for bathing a swab may include an antibiotic, such as, e.g.,
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amphotericin, valnomycin, vancomyein, colistin, strepteroyein, gentamycin, iodine, or other
antimicrobial agent. A reagent for bathing a swab may include a preservative (e.g., benzoic
acid, benzyl alcchol, phenol alcohol, butyl alcohol, an alkyl paraben such as methyl or propyl
paraben, an ammonium chloride compound, m-cresol, resorcinol, catechol, cyclohexancl,
sodium azide, chemical derivatives thereof, or other preservative). A reagent for bathing a
swab may inchide amino acids such as, ¢.g., cysteine, glutamic acid, ghitamate, or other
amino acid. A reagent for bathing a swab may inciude a buffer, suchas, cg., a phosphat@,

citrate, ammoniurg, acetate, or carbonate bufter; tristhydroxymethyDaminomethane (TRIS),

e acid (MOPS); 3-morpholino-2-hydroxypropanesulfonic

acid (MOPSQO); 2-(NV- mm[phoimo)eth&nemiﬁ)mc acid (MES); N-(Z-Acetamido)-
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reagent for bathing a swab may include a buffered aqueous sohition {e.g., a saline sv]uﬁon)
having a pH of between about pH 4 to about pH 10; or between about pH StoaboutpH 9; or
hetween about pH 6 to about pH 8; or between about pH 6.7 to about pH 7.7; or other pH. A
reagent for bathing a swab may include a pH indicator {¢.g., phenol red, or other indicator).
In embodiments, a reagent for bathing a swab may be, or may include a non-aqueons mediom
{c.g., may be or include cthanol, or dimethviseltoxide, or other compound).

(868851 Accordingly, Applicants disclose swab containers including a reagent for
bathing a swab. Such swab containers may have features as disclosed herein, incloding, but
not Himited to, any or all features of swab containers 10 as Hustrated in any of the figures
provided herein. in embodiments, a reagent for bathing a swab may be contained within at
least a portion of an assay chamber of a swab container. Tn cmbodiments, & reagent for
bathing a swab may be contained within at least a portion of an interior channel of a swab
container. In embodiments, a reagent for bathing a swab may be contained within at feast a
portion, or portions, of both an assay chamber and an intedior channel of a swab container.

[6986] Fig. 5 provides an example of a swab container configured to receive a swab
(the container is shown without a swab in Fig. SA, while a swab 24 is shown in place in the
assay chamber 13 in Fig. 5B. The swab shown in Fig. SB has a break-point 140 within
conduit 14 and below the level of the entry port 16. In the embodiments shown in Fig. 5, the
entry port 16 provides a swab 24 with access to an assay chamber 13 via a conduit 14 having
an interior channel 22 within conduit 14, A cover 12 flexibly attached to the conduit 14 near

the cotry port 16 is shown. A cover 127 that has a tab 19 for casc of handling is also shown
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covering access channel 26, and may be a picrceable cover 12, is better scen in Fig. 58,
Assay chamber {3 is i fluidic contact with entry port 16 (via interior channel 22} and with
assay port 17 via access channel 26, In the embodiments shown in Fig. 5, assay port 17 is
occhuded by a stopper 23 with needle 28; fluidic access to assay chamber 13 is via needle 28.

(6087 As indicated by the darker shading and the fili-lines shown in Figs. 54 and
SB, an assay chamber 13 {and an access channel 26) may be at least partially filled with a
reagent 25; such a reagent 25 may be a reagent for bathing a swab as discussed sbove (e.g., 2
transter mediom, saline, distilled water, or other reagent). Thus, a reagent 25 may aid in
releasing sample material from the swab for analysis. Such release of sample material into a
reagent 25 provides fluid containing sample material which may be used for sample analysis.
Access to the reagent 25 containing a sample obiained from a swab 24 may be via assay port
17 and access channel 26, Av access chanuel 26 may have a needle 28 positioned therein, as
shown in Figs. 5A and 5B, In embodiments, access to the reagent 25 containing a sample
ohtained from a swab 24 may be by way of a pipetie, or suction tube, or capillary tube, or
siphon, or other means. For example, a vial (e.g., a vial having a rubber cap or other
pierceable cap) may be placed nto access channel 26 and onto needle 28 for drawing fluid
out of the assay chamber 13. Such a vial may, for example, have a partial or total vacinmm
prios to piereing a pierceable cap, effective that puncture of the vial’s pierceable cap by
needle 28 allows fluid from assay chamber 13 to be drawn into such a vial, A stand 29 may
stabilize or otherwise aid in the use of a swab container 10 as shown in Figs. 5A and 38. The
container may then be used to transport the fluid to a location or device for analysis, or the
container itself may be used, at least in part, for analysis of the fluid.

[2088] Fig. 3A also shows contact angle 24 between assay chamber 13 and access
channel 26. A contact angle 24 may be any suitable angle. fn embodiments, a contact angle
24 may be between about 2° to about 90°. In embodiments, a contact anglc 24 may be
between about 57 to about 75°. In embodiments, a condact angle 24 may be between about 77
to about 40°. In embodiments, a contact angle 24 may be between about 10° {0 about 20°. In
the embodiment shown in Fig. SA, the contact angle is about 15°.

[3089] Swabs may be any suitable swab for coliection of 3 samaple. As shown in Fig.
6, swabs may bave different kinds of tips; may bave differend kinds of handles; may bave
different lengths; and may have other differences. For example, swabs may be made of many
different materials: for example, swab ips may be cotton, plastic, polymer, or other material

or combination of materials; and swab handles may be wood, paper, plastic, polymer, or other
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material or combination of materials. Several exanples of swabs suitable for use in sample
collection are shown in Fig. 6. Such swabs, and other swabs, may be used to obtain sampies
from the throat, nasal passages, cheeks, or other body locations of subjects. Swabs with
flocked tips (swab 100, and the shorter swab 200, suitable for pediatric use), or those also
suitable for use in establishing cultures of material obtained by swabbing 2 body cavity or
surface of a subiect (swab 300), cotton-tipped swabs {swab 400}, and other swabs may be
used to collect a sample from a patient for use with the methods, systems, and devices
disclosed herein. Swabs may inchude a portion, or posttion, configured for breakage (c.g., a
place, typically along the handle, which is weaker, thinner, scored, or otherwise more hable
i break when bent, twisted, or pulled} which provides a longer handle for use while
obtaining a sample with the tip of the swab, while also allowing the swab to be shortened
atter a sample is obtained {(e.g., to better fit within the interior channel of a conduit of a swab
container as disclosed herein).

{60961 As shown in Fig. 6, swab tips 110, 210, 318, and 410, although similar, may
differ in shape, length, and width as well as n material. Swab tips 110, 210, 310, and 410 arc
attached to shafis 120, 220, 320, and 420 respectively; the shafts are connected to, and are
typically seamlessly integrated with, handles 136, 230, 330, and 430, Some swabs may
mchide a break-point {e.g., swabs 100 and 200 include break-poinis 140 and 240,
respectively) configured to allow casy shorttening of a swab (which is useful, ¢.g., atter
sample collection) by breaking the shaft 120 or 220 at a break-point 140 or 240, in ovder to
separate the shaft 120 or 220 from the handle portion 130 or 230,

[8691] Fig. 7 shows a cartridge 20 having a cover 61 and configured to accept a swab
container. Fig. 7A shows such a cartridge 20 with its cover 61 closed, and with a swab
container 1 in place in the swab container receptacie 30 (and the swab container cover 61
closed). Fig. 7B shows a swab S00 being placed iuto the swab container 10 {with its cover 12
open, to allow receipt of the swab 500 to entry port 16); a sample collection vessel 50 s
also shown n position for placement into a sample collection vessel receptacle 51 in the
cartridge 20. The cartridge 20 shown in Figs. 7A and 7B has a goide 62 which is configured
to aid in the proper placement of the cartridge 20 in a sample processing device or a sample
analysis device, or other device or system which may roceive the cartridge. A cartridge 20
may have a pair of guides, one on each of two opposite sides of the cartridge {(¢.g., a guide 62
as shown in Figs. 7A and 7B, and a further guide in a similar or symmetric location on the

opposiie side (not shown in the figures). in embodiments, a carfridge 20 may have more than
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two such guides; for example, a cartridge 20 may bave two pair of such guides. The guides
62 of Figs. 7A and 7B arc shown as slots; however, it will be understood that a gumide 62, ov a
pair of guides 62, or a plurality of guides 62 may include slots (as shown), rails, slides, pegs,
pins, and other elements. Such elements may be configured to slide into, or slide over, or to
mate with, or otherwise operably engage complementary clements in or on a sample
processing device or a sample analysis device, or other device or system which may receive
the cartridge. In one non-himiting exanple, the guide can be “keyed” to have a specific cross-
sectional shape such that cartridge 20 can only be recetved into the device in a specific
orientation. Optionally, some embodiments, may have different shaped and/or sized features
on cach side of the cartridge 20 so that the orientation in which the cartridge in inserted can
be controlled. Some embodiments may have this feature only along one surface of the
cartridge. Some may have the feature along 2 lower or upper portion 1o mininmize the tisk
that the cartridge is inserted upside-down.  In this manner, a user is divected 1o fnsert the
cartridge 20 in the correct manner.

(9692} Fig. % shows a cartridge 20 with its cover 61 open; the cariridge 20 has a swab
container receptacle 30 containing a swab container 10 {with its swab container lid 12
closed), and also contains a sample collection vessel 50 in a sample collection vessel
eceptacle 51,

[6993] Fig. 9 shows an embodiment ot a swab container 11, ilusirating several
configurations during use. Fig. 9A shows a closed swab container 11; inthe closed
configoration, the lid 12 covers entry port 16 leading to interior chamnel 22, but access to
assay port 17 and thus to assay chamber 13 remains open. Interior channel 22 is in fluid
conunurication with assay chamber 13 of the swab container 11, ¢.g., as indicated by the
arrow [ in Figs. 9A and 9F (the arrows, and other indicator lines and numerals are not shown
in all figures for simplicity of illustration, but indications in one figure may be used to
identify stmilar features in other figures). A cover 12 of a swab comdainer 11 may be
configured for mamaal manipulation; for example, a cover 12 may have raised featares 53,
and may have a handle 55, as shown, which aid in engaging and moving a cover 12 by hand.
In embodiments, a cover 12 may have depressions, or notches, or a raised shaft or shafis, or
another feature or features configured fo aid 1n its manual manipulation {c.g., to aid manual

sliding of a cover 12 to open or closed configurations).
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[9094] Fig. 98 shows an open swab container 11 with the cover 12 slid o expose
entry port 16 leading to interior channel 22; in this configuration, cover 12 closes off assay
port 17 and thus encloses the cuter portion of assay chamber 13,

[6095] Fig. 9C shows an open swab container 11 with a swab 500 having a swab tip
510 and a swab shaft 520, the swab tip 510 being partially iserted into the interior chanuel
22 of the swab container 11,

(8096} Fig. 9D shows the swab container 11 with its cover 12 partially closed. The
cover 12 has sharp edges 57 1o position and ready to sever the shaft 520 of a swab 500 that is
i place with swab tip 510 and a portion of swab shaft 520 within the interior channel 22.

186971 Fig. 9F shows a swab container 11 in a closed configuration with a pipette 520
in place in the assay chamber 13 (via assay port 17). Interior channel 22 is in fluid
comuunication with assay chamber 13; thus, when a reagent (e.g., a reagent for bathing a
swab) 1s present in interior channel 22, a pipette S30 inserted into an assay chamber 13 via
assay port 17 1s in position to remove at least a portion of the reagent. A reagent removed by
a pipette 530 may include, for example, sample material obtained from a subject; the interior
channel 22 may have held a reagent that had bathed a swab tip 510 after the swab tip 510 had
contacted a subject {e.g., had contacted a subject’s nasal passages or other portion of a
subject).

(6698} In embodiments, an interior chanoel 22 and an assay chamber 13 may be at
least partially filled with a reagent for bathing a swab prior to placement of a swab tip 510 in
an interior channel 22, In embodiments, a8 pipette 530 may carry or otherwise provide a

reagent and may be used to at least partially filf an assay chamber 13 {and thus to at least

13). In embodiments, such filling may be, e.g., prior to placement of a swab tip 510 within
the interior channel 22. In embodiments, such filling may be, ¢.g., after placement of a swab
fip 510 within the interior chanuel 22,

[699%] Fig. 10 shows an exanple of a carividge 20 with #s cover 61 open, showing a
swab container 11 and indicating that the swab container 11 can it into the swab container
receptacie 30 as illusirated. A sample collection vessel 50 is also shown in place in a sample
collection vessel receptacle 51.

(86160} Fig. 11 shows an example of a cartridge 20 having two swab container
receptacles 30 and 31, and indicating that cach of the swab containers 10 and 14 can each fit

nto a swab container receptacle {either 30 or 307). Other receptacies (c.g., 40) may hold other
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vessels and containers (e.g., a sample collection vessel 50 in a sanple collection vessel
receptacie 51 as shown) or may be configured fo hold fhuds or other materials in the absence
of a vessel or other container. It will be understood that, in further embodiments, a cartridge
may include a single swab coniainer receptacle that is configured to hold two swab
containers. in vet further embodiments, a cartridge may include a single swab container
receptacie that is configured to hold three, or more, swab containers.

[86181] Devices for use in performing assays for detecting one or a plurality of
discase-causing agents as disclosed hercin. In embodiments, such devices for use in
performing assays for detecting one or a plurality of disease-causing agents comprise
cartridges, wherein the cartridges may further a space, or a container, for holding a swab
{e.g., may include a receptacie configured to receive and retain a swab container, and may
nchude a swab container in the receptacie). Thus, in embodiments, a cartridge may be
configured to hold a swab container; the swab container may include a swab held therein, or
may be empty of a swab (e.g., may be ready to receive a swab. In embodiments, a cartridge
may include one, two, or more space(s) for holding two swabs, or a phurality of swabs, where
such a space or spaces may include one or more receptacle(s) configured 1o receive and retain
a swab container, or a plurality of swab containers, and may imclude a swab container ora
plurality of swab containers in the receptacie or receptacies. In embodiments, a single swab
may be placed in a single space, or a single swab countainer; in embodiments, two swabs may
be placed in a single space, or single swab container; and m embodiments, a phirality of
swabs may be placed in a single space, or singie swab container. In embodiments, a plurality
of swabs may be placed in a plurality of spaces, or in a plurafity of swab containers. Such a
swab container, or such swab containers, may contain a reagent, or a diluent, or other solution
for use with a swab or swabs. Thus, in embodiments, a swab container may be prepaved for
use by including an amount of reagent, such as, ¢.g., a reagent for bathing a swab, within the
swab container. In embodiments, a reagent for bathing a swab eay be disposed within an
assay chamber of a swab container. In embodiments, a reagent for bathing a swab may be
disposed within an interior channel of a swab container. In embodiments, a reagent for
bathing a swab may be disposed within an assay chamber and within an interior channel of a
swab container,

(086162} In embodiments, a cartridge for use in performing assays for detecting one or a
plurality of diseasc-causing agents may include a swab container. In embodiments, a

cartridge for use in perfororing assays for detocting one or a plurality of discase-causing
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agents may nclude a swab container, and may further inclode a swab, A swab inclided in a
cartridge may be an unused swab, ready for use in collecting a sample form a subject. In
embodiments, a cartridge may carry a swab (e.g., within a swab container) after the swab has
been used to collect 3 sample from a subject; for example, after collection, a swab may be
placed within a swab container, and the swab container placed in a receptacle in a cartridge.
Such a cartridge may then be placed in a sample processing device, an analysis device, or
other device or system for processing and analysis,

[86183] For example, a throat swab or a nasal swab may be used to collect a sample
from the throat or nasal passage of a subject. A nasal swab may be usetul for testing for upper
respiratory diseases, and a throat swab may be uscful for testing lower respiratory discases. In
cmbodiments, the throat swab or the nasal swab may be placed in a swab container, and the
swab container may be placed in a cartridge. The swab container may contain a reagent, or a
diluent, or other solution for use with the swab. The cartridge may be placed in a sample
processing device, an analysis device, or other device or system, for processing and/or
anafysis. Such processing and analysis dovices and systems may be located at the same
location as the location in which the sample was obtained; or such devices and systems may
be located at a different location or locations than the one at which the sample was obtained.

(661 04] For example, both a throat swab and a nasal swab may be used to collect a
sanyple from the throat and from a nasal passage of a subject. In embodiments, the throat
swab may be placed in one cartridge, and the nasal swab may be placed in a ditfervent
cartridge. In embodiments, the cartridge may have two or more interior channels; in sach
embodiments, the throat swab may be placed in one interior channel of a cartridge, and the
nasal swab may be placed in a different interior channel of that cartridge. The swab container
may contain a reagent, or a diluent, or other solution for use with the swabs; such reagents
may be different for the throat swab and the nasal swab. In crabodiments, reagent for use with
a throat swab may be held within the interior channel containing the throat swab, and rcagent
for use with a nasal swab may be held within the interior channel containing the nasal swab.
The cartridge may be placed in a sample processing device, an analysis device, or other
device or system, for processing and/or analysis. Such processing and analysis devices and
systems may be located at the same location as the location in which the sample was
obtained; or such devices and systems may be located at a different location or locations than

the one at which the sample was obtained.
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(60105} In embodiments, a cartridge muay be configured to contain a reagent vessel or a
plurality of reagent vessels. In embodiments, a cartridge may be configured to contain a
miixing vessel or a phurality of mixing vessels. In embodiments, a cartridge may be
configured fo contain an assay unit, or a plurality of assay uniis. In embodiments, a cartridge
may be configured 1o contain an implersent, or a plurality of tuplements, where the
implement may be one or more of a cuvette (2.2, a cytometry cuvette),or a magnet (8.3, 2
magnetic bar); or other tool or device. In embodiments, 2 cartridge may be configured to
contain a waste container, or a plurality of waste cordainers. In embodiments, a cartridge may
be configured to contain a sample collection vessel. In embodiments, a cartridge may be
configired to contain a sample; in embodiments, a sample may be contained in a sample
collection vessel In embodiments, a cartridge may be configured to contain a pipetie tip, or a
plurality of pipette tips. In embodiments, a cartridge may be configured to contain a fransport
vmit, or a plurality of transport anits.

{65186} In embodiments, a cartridge configured to hold a swab container, or holding a
swab container, may be configured to contain a reagent vessel, or a plurality of reagent
vessels, and a mixing vessel or a plurality of mixing vessels. [n embodiments, a cartridge
configired o hold a swab container, or holding a swab container, may be configured to
contain a reagent vessel, or a plurality of reagent vessels, and an assay unit, or a plurality of
assay units. In cmbodiments, a cartridge configured to hold a swab comtainer, or holding 2
swab container, may be contigured to contain an assay unit, or a plarality of assay units, and
a mixing vessel or mixing vessels. In embodiments, a cartridge configured to hold a swab
container, or holding a swab container, may be configured to contain a reagent vessel, or a
phurality of reagent vessels, a mixing vessel or mixing vessels, and an assay unit, or a
plurality of assay units, In embodiments, a cartridge configured to hold a swab container, or
holding a swab container, may be configured to hold an implement. In embodiments, a
cartridge configured te hold 2 swab container, or holding a swab container, may be
configured o hold a waste container. In embodiments, a cartridge configured to hold a swab
container, or holding a swab container, may nclode a touch-off pad. It will be understood
that a cartridge configured to hold a reagent vessel, or assay unit, or mixing vessel, or
mplement, or waste container, may hold such a reagent vessel, or assay urnit, or mixing
vessel, or implement, or waste container. It will be understood that any or all of such

cartridges may be configured to contain, and may contain, a pipette tip, or a plorality of
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pipette tips. It will be understood that any or all of such cartridges may be configured to
contain, and may contain, a transport unit, or a plurality of transport units.

(86167} In embodiments, such a cartridge may include reagents for use in mucleic acid
assays; for amino acid assays (e.g., ELISA assays); general chemistry assays {e.g., for clinical
clectrolytes, vitamin levels, bloed componeut levels, and other targets); cytometric assays;
and for combinations thereof. In embodiments, such a cartridge may inclode reagents for
bathing a swab. In crobodiments, such a cartridge may include a swab container which
contains a reagent, or reagents, for bathing a swab. Tn cobodiments, such a cartridge may
mehide reagents for bathing a swab, and other reagents, vessels, assay umits, pipette tips,
transport units, implements, and combinations thereof. In embodiments, such a cartridge may
imchide reagents and mixing vessels for use in nucleic acid assays; for amino acid assays
{c.g., ELISA assays); general chemistry assays {(e.g., for clinical electrolytes, vitamin levels,
blood component levels, and other targets); cytometric assays; and for combinations thereof.
In embodiments, such a device may imchide reagents, mixing vessels, assay units, pipette tips,
transport units, and teols, cuveties, and other implemends for use 1 nucleic acid assays; for
amino acid assays {e.g., ELISA assays); general chemistry assays (e.g., for clinieal
ciectrolytes, vitamin levels, bloed component levels, and other targets); cytometric assays;

and for combinations thereof,

[80165] Kits including a swab container as disclosed herein are disclosed, where the
swab containgr may be any swab container disclosed hercin. Kits including a swab container
as disclosed herein, and a swab, arc disclosed, where the swab container may be any swab
container disclosed herein. In embodiments, a kit may inchude a cartridge configured to hold
a swab container, and a swab container, where the swab container may be any swab container
disclosed hercin and the cartridge may be any cartridge disclosed herein. In embodiments, a
kit may include a cartridge configured to hold a swab container, a swab, and a swab
container, where the swab container may be any swab container disclosed herein and the
cartridge may be any cartridge disclosed hercin. For example, in cmbodimenis, a kit may
mehude a cartridge configured to hold a swab container, and a swab container, wherein the
swab container contains a reagent therein. For example, in embodiments, a kit may include a
cartridge configured to hold a swab container, a swab, and a swab container, wherein the

swab container contains a reageut therein, For example, in erobodiments, a kit may foclude s
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cartridge contigured to hold a swab container, a reagent vessel, and a swab container. For
example, in embodiments, a kit may include a cartridge configured to hold a swab container,
a reagent vessel, a swab, and a swab container.

[66189] For example, in ecmbodiments, a kit may include a cartridge configured to hold
a swab container, and a swab container, and one or more of a mixing vessel, a reagent vessel,
an assay unit, a pipette tip, a transport unit, an implement, and a waste container. For
example, in embodiments, a kit may inchude a cartridge configured to hold a swab container,
a swab, and a swab container, and one or more of a mixing vessel, a reagent vessel, an assay

anit, a pipette tip, a transpott unit, an implement, and a waste container.

Samnle Pr ine Dey

(60110} In embodiments, a cartridge may be provided in a sample processing device.
A device may be part of a system, a component of which may be a sample processing device.
A device may be a sample processing device. A sample processing device may be configured
to facilitate collection of a sarople, preparc a sample for a clinical test, or cffect 2 chemical
reaction with one or more reagents or other chemical or physical processing, as disclosed
herein. A sample processing device may be configured to obtain data from a sample. A sample
processing device may be configured to transmit data obtained from a sample. A sample
processing device may be configured to analyze data from a sample. A sample processing
device may be configured to communicate with another device, or a laboratory, or an
mdividual affiliated with a laboratory, to analyze data obtained from a sample.

(86111} A sample processing device may receive a sample from the subject through a
housing of the device. The sample collection may oceur at a sanple collection site, or
eisewhere. The sample may be provided to the device at a sample collection site,

(661123 In some cmbodiments, a sample processing device may be configured to accept
ot hold a cartridge. In some combodiments, a sample processing device may comprise a
cartridge. The cartridge may be removable from the sample processing device. In some
embodiments, a sample may be provided to the cartridge of the sample processing device.
Aliernatively, a sample may be provided to another portion of a sample processing device.
The cartridge and/or device may comprise a sanple collection unit that may be configured to
accept a sample.

[86113] A cartridge may include a sample, and may tnclade reagents for use in

processing ot testing a sample, disposables for use in processing or testing a sample, or other
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materials. Following placement of a cartridge on, or insertion of 2 cartridge into, # sample
processing device, one or more components of the cartridge may be brought into thad
communication with other componenis of the sample processing device. For example, if a
sample is collected at a cartridge, the sample may be transferred to other portions of the
sample processing device. Similarly, if one or more reagents are provided on a cartridge, the
reagents may be transferred to other portions of the sample processing device, or other
components of the sample processing device may be brought to the reagents. In some
embodiments, the reagents or componenis of a cartridge may remain on-board the cartridge.
In some embodiments, no fluidics are included that require tubing or that require maintcnance
{c.g., manual or automated maintenance).

(66114} A sample or reagent may be transferred to a device, such as a sample
processing device. A sample or reagent may be transferred within a device. Such transfer of
sample or reagent may be accomplished without providing a continuous thuid pathway from
cartridge to device. Such transfer of sample or reagent may be accomplished withowt
providing a cordinuous fluid pathway withio a device. In crubodiments, such transfer of
sample or reagent may be accomplished by a sample handling system {e.g., a pipette); for
example, a sample, reagent, or aliquot thereof may be aspirated into an open-tipped transfer
component, such as a pipettc tip, which may be operably connected to a sample handling
system which transfers the tip, with the sample, reagent, or aliquot thercef contained within
the tip, to a location on or within the sample processing device. The sample, reagent, or
aliquot thereof can be deposited at a location on or within the sample processing device,
Sample and reagent, or multiple reagents, may be mixed using 3 sample bandling system in a
stmilar manner. One or more componenis of the cartridge may be transferred in an automated
fashion to other portions of the sample processing device, and vice versa.

(66115 A device, such as 3 sample processing deviee, may have s fluid handling
system {also termed berein a sample bandhng system). A fluid handling system may perform,
ot may atd in performung, transport, dilution, extraction, aliquotiing, mixing, and other actions
with a fluid, such as a sample. In some embodiments, a fluid haodling system may be
contained within a device bousing. A fluid handiing system may permit the collection,
delivery, processing and/or transport of a fluid, dissolution of dry reagents, mixing of lquid
and/or dry reagents with a Hquid, as well as collection, delivery, processing and/or transport of
non-fluidic components, samples, or materials. The fluid may be a sample, a reagent, diluent,

wash, dve, or any other fluid that may be used by the device, and may include, but not Himited
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to, homogenous fluids, different Haguids, emulsions, suspensions, and other fluids, A fluid
handling system, including without Himitation a pipette, may alse be used to transport vessels
{with or without fluid contained therein) around the device. The fluid handling system may
dispense or aspirate a fluid. The sample may inchude one or more particulate or solid matier
fleating within a fluid.

(86116} In embodiments, a fluid handiing system may comprise a pipette, pipette tip,
syringe, capillary, or other component. The fluid handling system may have portion with an
mterior surface and an exterior surface and an open end. The fluid handling system may
comprise 8 pipetie, which may inchude a pipette body and a pipette nozzle, and may comprise
a pipetic tip. A pipette tip may or may not be removable from a pipette nozzle. In
embodiments, a fluid handling system may use a pipette mated with a pipette tip; a pipeotte tip
may be disposable. A fip may form a fluid-tight seal when mated with a pipette. A pipetic tip
may be used once, twice, or more times. In embodiments, a fluid handing system may use a
pipetie or similar device, with or without a pipette tip, to aspirate, dispense, mix, transport, or
otherwise bandle the fluid. The thaid may be dispensed from the fluid handling system when
destred. The fluid may be contained within a pipette tip prior to being dispensed, ¢.g., from an
orifice in the pipette tip. In embodiments, or instances doring use, all of the fluid may be
dispensed; in other embodiments, or instances doring use, a portion of the fluid within a tip
may be dispensed. A pipette may scloctively aspirate a floid. The pipette may aspirate a
selected amount of fluid. The pipetic may be capable of actuating stirring mechanisms to mix
the fluid within the tip or within a vessel. The pipette may incorporate Hips or vessels creating
continuous flow loops for mixing, including of materials or reagents that are in non-liquid
form. A pipetie tip may also facilitate mixture by metered delivery of multiple fluids
simuldtancounsly or in sequence, such as in 2-part substrate reactions.

(86117} A fluid bandling system may inclode one or more fluidically isolated or
hydraubically independent units. For cxample, the fluid handling system may include one,
two, o1 more pipette tips. The pipette tips may be configured to accept and confine a fluid.
The tips may be fluidically isolated from or hydraulically independent of one another. The
fluid contained within cach tip may be fhuidically isolated or hydranlically independent from
one fluids 1o other tips and from other fluids withio the device. The fluidically isolated or
hydraulically independent units may be movable relative to other portions of the device and/or
one another. The fhidically isolated or hydraulically independent units may be individaally

movable. A fluid handling system may comprise one or more base ot support. A basc or
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support may support one oF mOTe pipetie or pipette units. A base or support may connect one
or mwre pipettes of the fluid handling system to one another,

(66118} A sample processing device may be configured to perform processing steps or
actions on a sample obtained frony a subject. Sample processing may include sample
preparation, inchuding, e.g., sample dilution, division of a sample into aliguots, extraction,
contact with a reagent, filtration, separation, centrifugation, or other preparatory or processing
action or step. A sampie processing device may be configured to perform cne or more sanpie
preparation action ot step on the sample. o embodiments, & sample may be prepared for a
chemical reaction and/or physical processing step. A sarple preparation action or step may
imclude one or more of the following: centrifugation, separation, filtration, dilution, enriching,
purification, precipitation, incubation, pipetting, transport, chromatography, cell lysis,
cviometry, pulverization, grinding, activation, ultrasonication, micro column processing,
processing with magnetic beads, processing with nanoparticles, or other sample preparation
action or steps. For example, sample preparation may inchide one or more step to separate a
saraple into various components. Sample proparation may include one or more step to dilute
and/or concentrate a sample, such as a biological sample, e.g., of material obtained from a
nasal swab, a throat swab, a cheek swab, or other sample, or other biclogical samples. Sample
preparation may include adding an anti- coagulant or other ingredients to a sample. Sample
preparation meay also include purification of a sanple. fn ombodiments, all sample processing,
preparation, or assay actions or sieps are performed by a single device. In embodiments, all
sample processing, preparation, or assay actions or steps are performed within a housing of a
single device. In embodimentis, most sample processing, preparation, or assay actions or steps
arc performed by a single device, and may be performed within a housing of a single device.
In embodiments, many sample processing, preparation, or assay actions O1 steps are

erformed by a single device, and may be performed within a housing of a single device. In
cmbodiments, sample processing, preparation, or assay actions or sieps may be performed by
more than one deviee,

(86119} A sample processing device may be configured to run one or more assay ona
sample, and to obtain data from the sample. Anp assay may include one or more physical or
chemical treatments, and may inchade runming one or more chemical or physical reactions. A
sample processing device may be configured to perform one, two or more assays on a small
sample of bodily fluid. One or more chemical reaction may take place on a sample having a

volume, as described clsewhere herein. For example one or more chemical reaction may take

A41-



WO 2015/035256 PCT/US2014/054419

place in a pill having less than femtoliter volumes. In an instance, the sample collection unit is
configured to reccive a volume of the bodily fluid sample equivalent to a single drop or less of
bloed or interstitial fluid. In embodiments, the volume of a sample may be a small volame,
where a small volome may be a volume that is less than about 1000 pl, or less than about 500
ul., or less than about 250 uk., or less than about 150 pl., or less than about 100 uk, or loss
than about 75 pl, or less than about SO gL, or less than about 40 pL, or less than about 20 pl,
or less than about 10 pL, or other small volume. In embodiments, all sample assay actions o
steps are performed on a single samiple. In embodiments, all sample assay actions ov steps are
performed by a single device. In embodiments, all sample assay actions or steps are
performed within a housing of a single device. In embodiments, most sample assay actions or
steps are performed by a single device, and may be performed within a housing of a single
evice. In embodiments, many sample assay actions or steps are performed by a single device,
and may be performed within a housing of a single device. In embodiments, sample
processing, preparation, of assay actions or steps may be performed by more than one device.
160128 A sample processing device may be configured to perform a plurality of assays
on a sample. For example, a sample processing deviee may be configured to detect, or to
identify, or to measure pathogen-identifying material in a sample. In embodiments, a sample
processing device may be configured to perform a plurality of assays on a single sample. In
cmbodiments, a sample processing device may be configured to perform a plurality of assays
on a single biological sample, where the biological sample 1s a small sample. For example, a
small sample may have a sample vohuome that is a small vohone of less than about 1000 pL, or
less than about SO0 gk, or fess than about 250 ul, or less than abowut 150 plb., or less than
about 100 pl., or less than about 75 pl., or less than about 3G pl, or less than about 40 ul., or
less than about 20 ulb., or less than about 10 ul, or other small volume. A sample processing
device may be capable of performing multiplexced assays on a single sample. A plurality of
assays may be run sinmltancously; may be run sequentially; or some assays may he run
sinuiltanecusly while others are run sequentially. One or more control assays and/or
calibrators (c.g., including a configuration with a control of a calibrator for the assay/tests) can
also be incorporated into the device; control assays and assay on calibrators may be performed
stmultancously with assays performed on a sanmple, or may be performed before or atier
assays performed on a sample, or any combination thereof. In embodiments, all sample assay
actions or steps are performed by a single device. In embodiments, all of a phwality of assay

actions o1 steps are performed within a housing of a single device. In embodiments, most
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saraple assay actions or steps, of a plurality of assays, are performed by a single device, and
may be performed within a housing of a single device. In embodiments, many sample assay
actions or steps, of a plurality of assays, are performed by a single device, and may be
performed within a housing of a single device. In cmbodiments, sample processing,
preparation, OF assay actions ot steps roay be performed by more than one device.

(86121} In embodiments, all of a plurality of assays may be performed in a short time
period. In cmbodiments, such a short time period conprises less than about three hours, o
fcss than about two hours, or ioss than about one hour, or less than about 40 minutes, or less
than about 30 minutes, or less than about 25 mimstes, or less than about 20 nunutes, or less
ihan about 15 minutes, or less than about 1 minutes, or less than about § minutes, or less than
about 4 minuics, or less than about 2 minutes, or less than about 2 minutes, or less than about
1 minute, or other short time period.

(69122 A sample processing deviee may be configured to detect one or more signals
relating to the sample. A sample processing device may be configured to identify one or more
properties of the sample. For fnstance, the sanple processing device maay be configured to
detect the presence or concentration of one analyte or 4 plarality of analvies or a disease
condition in the sample {e.g., tn or through a bodily fluid, secretion, tissue, or other sample).
Alternatively, the sample processing device may be configured to detect a signal or signals
that may be analyzed to detect the presence or concentration of one or more analytes (which
may be indicative of a disease condition) or a disease condition in the sample. The signals
may be analyzed on board the device, or at another location. Running a chinical test may or
may not include any analysis or comparison of data collected.

(986123} A chemical reaction or other processing step uay be performaed, with or
without the sample. Examples of steps, tests, or assays that may be prepared or run by the
device may include, but arc not limited to immunoassay, nucleic acid assay, recepior-based
assay, cytometric assay, colorimetric assay, enzymatic assay, clectropboretic assay,
electrochemical assay, spectroscopic assay, chromatographic assay, microscopic assay,
topographic assay, calorimetric assay, turbidmetric assay, agglutination assay, radivisotope
assay, viscometric assay, coagulation assay, clotting time assay, protein synthesis assay,
histological assay, culture assay, osmolarity assay, and/or other types of agsays,
centrifugation, separation, filtration, dilution, enriching, purification, precipitation,
pulverization, incubation, pipetting, transport, cell lysis, or other sample preparation action or

steps, or combinations thercof. Steps, tests, or assays that may be prepared or run by the
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device may include imaging, inchuding roicroscopy, cyteraetry, and other techniques prepariog
or utilizing images. Steps, tests, or assays that may be prepared or um by the device may
forther include an assessment of histology, morphology, kinematics, dynamics, and/or state of
a sample, which may include such assessment for cells.

[66124] A device may be capable of performing all on-board steps {e.g., steps or
actions performed by a single device) in a short amount of time. A device may be capable of
performing all on-board steps on a single sampic in a short amount of time. For example,
from sanple collection from = subject to transmitting data and/or o analysis may take about 3
hours or less, 2 hours or less, 1 hour or less, 50 minutes or less, 45 mimutes or less, 40 mimates
or less, 30 minutes or less, 20 mimutes or less, 15 minutes or less, 10 minutes or iess, 5
minutes or fess, 4 minutes or less, 3 minutes or less, 2 minutes or less, or 1 minute or less. The
amount of time from aceopting a sample within the device to fransmoitting data and/or to
analysis from the device regarding such a sample may depend on the type or number of steps,
tests, or assays performed on the sample. The amoont of time from accepting a sample within
the device to transmitting data and/or to analysis from the device regarding such a sample may
take about 3 hours or less, 2 hours or less, 1 hour or less, 5O mimutes or less, 45 nunutes or
fegs, 40 minutes or less, 30 mimstes or fess, 20 mimutes or fess, 15 mimutes or fess, 10 mimites
or less, 5 minutes or less, 4 minutes or less, 3 minutes or less, 2 minutes ot less, or 1 minute or
less.

(691251 While the mvention has been described and lustrated with reference to certain
particular embodiments thereof, those skilled o the art will appreciate that varicus
adaptations, changes, modifications, substitutions, deletions, or additions of procedures and
protocols may be made without departing from the spirit and scope of the invention. For
example, with any of the above embodiments, it should be understood that the embodiments
herein may be described in the context of a weightiess environment, the small velume
containers and their related methods are not limited to such environments and may tfind use in
other envivonments such as but not limited 1o terrestrial environments under non-weightless
conditions.

[88126] Additionally, concentrations, amounts, and other numerical data may be
presented herein in a range formeat. 1t is to be understood that such range format is used
merely for convenience and brevity and should be interpreted flexibly to inchide not only the
numerical values explicitly recited as the Bmits of the range, but also to include all the

ndividual muerical values or sub-ranges encompassed within that range as if cach
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numerical value and sub-range is explicitly recited. For example, a size range of about | nm
to about 200 nm should be interpreted to include not only the explicitly recited Bmits of about
1 nm and about 200 om, but also to inchude ndividual sizes such as 2 nm, 3 nm, 4 nm, and
sub-ranges such as 10 nm to 50 am, 20 nm to 100 nm, and the like,

(601271 The publications discussed or ¢ited berein are provided solely for their
disclosure prior to the filing date of the present application. Nothing herein is to be construed
as an admission that the present invention is not entitled o antedate such publication by
virtue of prior invention. Further, the dates of publication provided may be different from the
actual publication dates which may need to be mdependently confirmed. All publications
mentioned herein are incorporated herein by reference to disclose and describe the structures
and/or methods in connection with which the publications are cited. The following
applications are fully incorporated herein by reference for all purposes:

[65128] While preferred embodiments of the present invention have been shown and
described herein, it will be obvicus to those skilled in the art that such embodiments are
provided by way of example only. Numerous variations, changes, and substitutions will now
ocour to those skilled in the art without departing from the fnvention. It should be understood
that various alternatives to the embodiments of the invention described herein may be
employed in practicing the invention. Any feature, whether preferred or not, may be
combined with any other feature, whether preferred or not. The appended claims are not 1o
be interpreted as incloding means-phis-fimetion Imitations, unless such a imitation is
explicitly recited 1n a given claim using the phrase "means for.” ¥t should be understood that
as used in the description herein and throughout the claims that follow, the meaning of "a,”
"an,” and "the" jncludes plural reference unless the context clearly dictates otherwise. For
example, a reference to "an assay” may refer to a single assay or multiple assays. Also, as
used in the description herein and throughout the claims that follow, the meaning of "w"
mchudes "in” and "on” unless the context clearly dictates otherwise. Finally, as used in the
description herein and throughout the claims that follow, the meaning of "or” includes both
the conjunctive and disjunctive unless the context expressly dictates otherwise. Thus, the
torm "or" mcludes "and/or” unless the context expressly dictates otherwise.

(86129 This document contains material subject to copyright protection. The
copyright owner {Applicant herein) has no objection to facsimile reproduction of the patent

documents and disclosures, as they appear in the US Patent and Trademark Office patent file
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or records, but ostherwise reserves all copyright rights whatsoever. The following notice shall

apply: Copyright 2013-2614 Theranos, Inc.
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WHAT IS CLAIMED 15:

1. A container for receiving a swab, comprising:

at feast one ontry port, said entry port configured to receive at least one swab

having & handie;

an assay chamber having an port, said assay chamber being configured to

receive at foast a portion of a swab;

a condeit comprising an interior channel connecting said entry port with said
assay chamber, said conduit being configured to accept at least a portion of said swab handle

therein;

wherein said conduit provides fluidic communication between said entry port
and said assay chamber cffective that passing a swab through said entry port into said conduit

allows at least a portion of the swab 1o be placed within said assay chamber.

2. The container for receiving a swab of claim 1, wherein said conduit interior
channel 18 configured to squeeze a porfion of a swab placed v or through said conduit Uderior

channel portion adjacent to said assay chamber.

3. The containgr for receiving a swab of claim 1, wherein said conduit interior
channel comprises interior dimensions, wherein said imterior dimension near said enfry port is

greater than said interior dimension near said assay chamber.

4. The container for receiving a swab of any preceding claim, wherein said
conduit interior channel comprises a cross-section having a cross-sectional shape sclected

from round, oval, square, rectangolar, thomboeid, and trizngular,

S. The container for receiving a swab of any preceding claim, whercin said
conduit connects with said assay chamber at a contact angle, wherein said contact angle
comprises between about 107 to about 90°, or between about 40° to about 85°, or between

about 70° to about 80°.

6. The container for receiving a swab of any preceding claim, wherein said
assay chamber comprises a cross-sectional dimension, whercin said cross-sectional
dimension comprises between about 3 nullimeters (mm) o about 30 mm, or between about 4

mim 1o about 20 mm, or between about 8 mm to about 15 mum.
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7. The containgr for receiving a swab of any preceding claim, comprising a
material selected from polypropylene, polycarbonate, polystyrene, polvurethane,
polyethylene, polyacrylamide, polyacrylate, polymethacrvlate, polymethyimethacrylate
(PMMA), poly{d-methylbutene), other acrylic, polydimethysiloxanes (PDMS),
polyvinyichloride (PYCY, poly(vinyl butyrate) polysulfone, acrylonitrile-butadienc-styrene
(ABS), poly{cthylene terephthalate), a fluorocarbon polymer (e.g., polytetrafiuorocthylene

{PTFE or Teflon®)), nylon, a co-polymer, and combinations thereof.

&. The container for receiving a swab of any preceding claim, comprising 2

cover configured 1o cover said entry port, a cover configured to cover said assay port, or both.

9. The container for receiving a swab of claim ¥, comprising a pigrceable

COVET.

16. The containgr for receiving a swab of claim 8 or 9, comprising a cover
that is flexibly convected to said assay chamber, assay port, conduit, or eniry port, and that is
configured to cover said assay port or said entry port in a first position and to be disposed

away from said assay port or entry port in a second position.

11. The comtainer for receiving a swab of any preceding claim, wherein said
conduit mnterior chanmel comprises a length sufficient to contain at least a portion of said

handle when a swab having a handle is disposed within said interior channel of the conduit.

12. The container for receiving a swab of any preceding claim, wherein said
contact angle comprises an angle of between about 70° to about 80°, and said condait interior
channel comprises a length, wherein said length is between about SO millimeters (mm) and

about 150 mm.

13. The container for receiving a swab of any preceding claim, wherein said
swab container condains a rcagent for bathing a swab, wherein said reagent for bathing a swab

1s effective to receive sample material from said swab nto said reagent

14. The container for receiving a swab of any preceding claim, comprising a
conduit having a plurality of interior chamnels or a plurality of conduits each of which
comprise at least one nterior chanmel, whercin each of said interior channels provides fluidic
communication between an entry port and said assay chamber effective that passing a swab
through said entry port into said conduit allows at lcast a portion of the swab to be placed

within said assay chamber.

48~
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15. The container for receiving a swab of claim 14, wherein one entry port is
n fluidic commumication with more than one interior chanuel.

16. The container for receiving a swab of claim 14, comprising a plurality of
entry ports, wherein cach interior channel is in fluidic communication with a single cotry
port.

17. A cartridge for holding reagents comprising:

at least one cartridge frame, and

a swab container,

wherein said cartridge frame is configored to receive a swab container; and
wherein said swab container is configured to receive a swab, said swab container comprising:

an entry port configured to receive a swab having a handle;

an assay chamber having an assay port, said assay chambor being configured
0 recetve a swab;

a conduit comprising an interior channel connecting said entry port with said
assay chamber, said conduit being configured to accept at least a portion of said swab handle
therein;

wherein said conduit provides fluidic commmication between said entry port
and said assay chamber effective that passing said swab through said cotry port into said
conduit allows a swab to be placed within said assay chamber.

18. The cartridge of clatm 17, wherein said assay chamber of said swab
container contains a reagent for bathing a swab, wherein said reagent for bathing a swab is
effective to recetve sample material from said swab into said reagent.

19. The cartridge of claim 17 or 18, wherein said cartridge frame is
configured o receive a vessel, an assay unit, a pipette tip, a transport unit, an implement, or
combinations thereof.

20. The cartridge of claim 19, wherein said vessel comprises one or more of a
reagent vessel, a mixing vessel, a waste vessel, and a sarople collection vessel.

21. The cartridge of claim 19 or 20, wherein said vessel comprises a reagent

vessel containing a reagent.

49.
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2. The cartridge of claim 19, wherein said imuplement compriscs a cuvette or

a maguoet.

23. The cartridge of any of claims 17 to 22, wherein said swab cootainer
comprises a cover configured to cover said entry port, a cover configured to cover said assay
port, or both,

¥

24, The cartridge of claim 23, comprising a cover that is a picrceable cover.

25. The cartridge of claim 23, comprising a cover that is flexibly connected to

said swab container.
26. A carfridge comprising:

a cariridge frame comprising a plurality of receptacies, wherein said

receptacies comprise:

one or more receptacies selected from a receptacle configured to receive a
sample collection vessel, a receptacle configured to receive a reagent vessel, a receptacie
configured to receive an assay unit, a recepiacie configured to receive a pipette tip, a
receptacle configured to receive a transport unit, 4 receptacie configured 1o receive a mixing
vessel, a recepiacle configured to receive a waste vessel, and a receptacic configured to

receive an tuplement; and
a swab container receptacle configured to receive a swab container;

wherein said swab countainer comprises an entry port, said cotry port
configured o reccive a swab having a handle; an assay chamber having an assay port, said
assay chamber being configured to receive at least a portion of a swab; and a conduit
comprising an interior channel connecting said entry port with said assay chamber, said
conduit being configured to accept 8 least a portion of said swab handle therein, wherein said
conduit provides fhuidic conmnumication between said entry port and said assay chamber
effective that passing a swab through said entry port into said conduit allows the swab to be

placed within said assay chamber.

27. The cartridge of claim 26, comprising a swab container disposed in said

swab container receptacle.

-50-
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28. The cartridge of claim 26 or 27, wherein said assay chamber of said swab
condainer contains a reagent for bathing a swab, wherein said reagent for bathing a swab is

effective to receive sample material from said swab into said reagent.

29. The cartridge of claim 28, further comprising one or more of a sanple
collection vessel, a reagent vessel, an assay unit, a pipetie tip, a transport unit, a mixing
vessel, a waste vessel, and an implement disposed in one or more receptacles.

30. The cartridge of any of clais 26 1o 29, further comprising a reagent

vessel and a reagent contained within said reagent vessel.
31. The cartridge of any of claims 26 to 30, further comprising an implement.

32. The cartridge of claim 31, wherein said implement s selected froma

cuvetic and a3 magnet.

33. The cartridge of any of claims 17 to 32, whercin said swab container
comprises a conduit having a plurality of interior channels or a plurality of conduits each of
which comprise at least one interior channel.

34, The cartridge of any of claims 17 to 33, wherein said swab container
comprises a cover configured to cover said entry port, a cover configured o cover said assay

port, ot both.

3S. The cartridge of claim 34, comprising a cover that is a picrceable cover.

36. The cartridge of claim 34, comprising a cover that is flexibly connected to
said swab container.

37. The cartridge of any of claims 17 to 36, comprising a swab container,
wherein said swab container comprises a conduit interior chamnel configored to squecze a
portion of a swab placed in or through a portion of the conduit interior chanmel adjacent to
said assay chamber.

38. The cartridge of any of claims 17 to 36, comprising a container of any of
claims | to 16.

39, A system comprising:

a swab;

251
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a container for receiving a swab having an assay chamber, a conduit, and an
entry port and being configured to receive at least a portion of said swab in said assay

chamber; and

a reagent for bathing a swab disposed i said assay chamber, wherein said
reagent for bathing 8 swab is cffective to roceive sample matertal from said swab nto said

reagent.

40. The system of claim 39, further comprising 2 cartridge of any of claims 17
to 38,

41. The system of claim 39 or 40, wherein a reagent vessel, an assay unit, a
pipette tip, a transport unit, a waste vessel, a mixing vessel, a sampic collection vessel, an

implement, or combinations thereof, is disposed in said cartridge.

42. The system of claim 41, comprising s reagent vessel, whercin said rcagent

vessel comprises a reagent therein.

43. The system of claim 41 or 42, comprising an implement, wherein said

implement comprises a cuvetic or a magnet.

44, The system of any of claims 39 to 43, further comprising a sample

processing device.
45. A system comprising:

a swab container, said swab container having an assay chamber, a conduit and
an eotry port and being configured to reccive at least a portion of a swab tip io said assay

chamber; and

a cartridge, said cartridge comprising a cartridge frame comprising a plurality
of receptacles, said receptacles comprising a swab container receptacle configured to receive
a swab container, and one or more receptacies selected from a receptacle configured to
receive a samplc collection vessel, a receptacle configured to receive a reagent vessel, a
receptacle configured to reccive an assay unit, a receptacie configared to receive a pipetic tip,
a receptacle configured to receive a transport unit, a receptacie configured to receive an
implement, a receptacle configured to roceive a mixing vessel, and a receptacle configured to

receive a waste vessel; and

a sample processing device.
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46. The system of claim 43, wherein said swab coutainer contains a reagent
for bathing a swab within said assay chamber, wherein said reagent for bathing a swab is

effective to receive sample material from said swab into said reagent.

47. The system of claim 45 or 46, comprising a reagent vessel placed ina

receptacle of said cartridge, wherein said reagent vessel contains reagent.

48. The system of any of claims 45 to 47, comprising an assay unii placed in a
receptacle of said cartridge, a pipette tip placed 1 a receptacie of said cartridge, & transport
vnit placed in a receptacle of said cartridge, a waste vessel placed in a receptacie of said

cartridge, or combinations thereof.

49, The systom of any of claims 45 to 48, comprising an implement placed in
a receptacle of said cartridge, wherein said implement is selected from a covetie and a

magnet,
56. A method of obtaining a sample, comprising:

Providing a sysicm of any of claims 39 to 49 comprising a swab, 8 container
for receiving a swab, and a reagent, wherein said reagent is disposed within said assay

chamber;

Contacting said swab with a subject effective 1o obtain sample material on said

swab; and

Placing said swab into said assay chamber by mancuvering the swab through
said entry port and condult into the assay chamber, effective that said sample material on said
swab 15 dispersed into said veagent.

51. A method of obtaining a sample from 2 subject, comprising:

Contacting a subject with a swab effective to obtain sample material on said
swab; and

Placing said swab into an assay chamber of a swab container, wherein said
swab container comprises an entry port, a conduit, and an assay chamber containing a
reagent, whercin placing said swab info an assay chamber comprises mancuvering the swab
through satd entry port and counduit into the assay chamber, ctfective that said sample

material on said swab is dispersed into said reagent.

-53.
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32. The method of cbtaining a sample of claim 51, wherein said conduit
comprises an interior channel baving 2 constricted portion configured 1o squeere at feast a

portion of said swab when said swab 1s placed into said assay chamber via said interior

channel.
53. A method of analyzing a sample obtained from a subject, comprising:
Contacting a subject with a swab cffective to obtain sample material on said
swab;

Placing said swab into an assay chamber of a swab container, wherein said
swab containgr compriscs an entry port, a conduit, and an assay chamber containing a
reagent, wherein placing said swab into an assay chamber comprises mancuvering the swab
through said entry port and condutt into the assay chamber, effective that said sample

material on said swab is dispersed into said reagent; and

Analyring the sample.

54. The method of analyzing a sample of claim 53, wherein said conduit
comprises an interior chanuel having a2 constricted portion configured to squecze at least a
portion of said swab when said swab is placed into said assay chamber via said interior
channel.

S5. The method of analyzing a sample of claim 53 or 54, wherein said
analyzing comprises analyzing said sample using an astomated sample processing device.

56. A kit for obtaining samples, comprising a swab container of any of the
preceding claims and a swab,

37. A kit for obtaining samples, comprising a cartridge of any of the preceding
claims and a swab,

S8, A kit for obtaining sampies, comprising a swab container of any of the
preceding claims, a cartridge of any of the preceding claims and a swab,

59. A kit for obtaining samples of any of claims 56 to 58, comprising a reagent
vessel containing a reagent therein,

60. The system of any of claims 39 to 44, further comprising a sample analysis
device.

61. A systers comprising:

54
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2 a swab container, said swab container having an assay chamber, a conduit and
3 aneniry port and being configured to receive at least a portion of a swab tip in said assay

4  chamber; and

(]

a cartridge, said cartridge comprising a cartridge frame comprising a phurality
6 ofreceptacles, said receptacies comprising a swab container receptacle configured o receive
7 aswab container, and one or more receptacles selected from a receptacle configured to
8  receive a sample collection vessel, a receptacle configured to receive a reagent vessel, a
S receptacle configured to receive an assay unit, a receptacie configured to receive g pipette tip,

10 arcceptacle configured to receive a transport unit, a receptacle configured to receive an

i1 mmplement, a receptacle configured to receive a mixing vessel, and a receptacle configured to

12 receive a waste vessel; and

13 a sample analysis device.
i 62. The system of claim 61, wherein said swab coutainer contains a reagent

2 for bathing a swab within said assay chamber, wherein said reagent for bathing a swab is
3 effective to receive sample material from said swab into said reagent.
1 63. The systom of claim 61 or 62, comprising a reagent vessel placed ina

2 receptacle of said cartridge, wherein said reagent vessel contains reagent.

i 64. The system of any of claims 61 to 63, comprising an assay unit placed in s
2 recepiacle of said cartridge, a pipette tip placed 1 a receptacie of said cartridge, & transport

3 umit placed in a receptacie of said cartridge, a waste vessel placed in a receptacie of said

4 cartridge, or combinations thereof.

1 65. The system of any of clains 61 to 64, comprising an implement placed in

2 arcceptacle of said cartridge, wherein said implement is selected from a cuvetic and a

magnel.

1 66.  The container for receiving a swab of claim 13, comprising a volume of
2 reagent for bathing a swab, wherein said volume of reagent is selected from the group of

3 volumes of less than about T ml, or less than about S60 1L, or less than about 250 ul, or less
4 than 150 ul, or less than about 100 pl, or less than about 50 pl, or less than about 25 ul., or

5 less than about 10 pL, or less than about § ulb., or less than about 1 ul..

1 67. The cartridge of claim 18, wherein said assay chamber of said swab

2 container contains a volmme of reagend for bathing a swab, wherein said volume of reagent is
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selected from the group of volumes of less than about T mL, or less than about 500 pL, or
less than abowut 250 ul, or ess than 150 pl, or less than about 100 ul., or less than about 50
ul., or less than about 25 pl, or less than about 10 L., or less than about 5 ul., or less than

about 1 pl.

68. The cartridge of claim 21, wherein said vessel comprises a reagent vessel
containing a volume of reagent sclected from the group of volumes of less than about T mL,
or less than about SO0 uL, or less than about 250 pl, or less than 150 gL, or less than about
100 pl, or less than about 50 ul, or less than about 25 ul, or less than about 10 ul, or less

than about 5 pl, or less than about 1 ul.

69. The cartridge of claim 28, wherein said assay chamber of said swab
container contains a volume of reagent for bathing a swab, wherein said volume of reagent is
selected from the group of volumes of less than about 1 mlL., or less than about 506 pl, or
less than about 250 uL, or less than 150 pL, or less than about 100 uL, or less than abowt 50
pl., or less than about 25 pl, or less than about 10 pi., or less than about 5 ul, or less than

about 1 pl.

76. The cartridge of claim 30, wherein said vessel comprises a reagent vessel
containing a volume of reagenti sclected from the group of volumes of less than about T mL,
or less than about 500 ul., or less than about 250 ul, or less than 150 pl,, or less than about
100 g, or less than about 50 pL, or less than about 25 ul, or less than about 10 pL, or less

than abowut 5 ul, or less than about 1 ul.

71. The system of claim 39, wherein said reagent for bathing a swab disposed
1 said assay chamber comprises a volume of reagent sclected from the groop of vohumes of
iess than about § ml, or less than about 500 ub, or less than abouot 250 uL, or less than 150
uk., or less than about 100 i, or less than about 50 ul., or less than abowt 25 pl, or fess than

about 10 ul., or less than abowut § pl, or less than about 1 pl.

72, The system of claim 42 comprising a reagent vessel, wherein said reagent
vessel comprises a vohume of reagent selected from the group of volumes of less than about |
mb, or less than about 500 gL, or less than about 250 ul, or less than 130 pL, or less than
about 160 ul., or less than about 50 pl, or less than about 25 L, or less than about 16 ul, or

less than about 5 ul., or less than about 1 pl.

73. The system of claim 46, wherein said swab container containg a volume of

reagent for bathing & swab within said assay chamber, wherein said volome of reagent is
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selected from the group of volumes of less than about T mL, or less than about 500 pL, or
less than abowut 250 ul, or ess than 150 pl, or less than about 100 ul., or less than about 50
ul., or less than about 25 pl, or less than about 10 L., or less than about 5 ul., or less than

about 1 pl.

74. The system of claim 47, wherein said reagent vessel contains a volume of
reagent selected from the group of volumes of less than about | mi, or less than about 500
ul., or less than about 250 pL, or less than 150 uL, or less than about 100 ub, or less than
about 50 ul, or less than about 25 ul., or less than about 10 gL, or less thao about 5 ub, or

less than about 1 pl.

75. The method of claim 50, wherein said sample material on said swab is
dispersed nto a volume of reagent sclected from the group of volomes of less than about 1
mil., or less than about 500 pl., or less than about 250 ul., or less than 150 ul, or less than
about 100 ul, or lgss than about 50 pb, or less than about 25 pL, or less than about 10 L, or

less than about 5 ul, or less than about 1 ul.

76. The method of claim 50, wherein said sample material on said swab is
dispersed mnto said reagent, and finther comprising a step of taking an aliguot of said volume
of reagent containing said dispersed sample material, wherein said aliquot has a volume of
less than about 1 mal., or less than about 500 pl., or less than about 250 pl,, or less than 150
pl., or less than about 100 ul., or less than about 50 ulb, or less than about 25 pl., or less than

about 10 puL, or less than about § ul, or less than about 1 uL.

77. The method of claim 51, wherein said sample material on said swab is
dispersed mto a volume of reagent selected from the group of volomes of less than about 1
mk, or iess than about 500 pl, or less than about 250 L, or less than 150 ul, or less than
about 100 ul., or less than about 50 pl., or less than about 25 pl, or less than sbout 16 ul, or

less than about 5 pl, or less than about 1 pl.

78. The method of claim 51, wherein said sample material on said swab 18
dispersed mio said reagent, and further comprising a step of taking an aliguot of said volume
of reagent containing said dispersed sample material, wherein said aliquot has a vohume of
iess than about § ml, or less than about 500 ub, or less than abouot 250 uL, or less than 150
uk., or less than about 100 i, or less than about 50 ul., or less than abowt 25 pl, or fess than

about 10 ul., or less than abowut § pl, or less than about 1 pl.



[

[N wr BN [N

(]

FE S ] W a3

[

o

X

N

WO 2015/035256 PCT/US2014/054419

79. The method of claim 53, wherein said sample material on said swab is
dispersed into a volume of reagent selected from the group of volumes of less than about 1
mib., or less than about 500 ul, or less than about 250 ub., or less than 150 pL, or less than
about 100 ul, or less than about 50 pL, or less than about 25 uL, or less than about 16 gL, or

iess than about § ul, or less than about |yl

80. The method of claim 53, wherein said sample material on said swab is
dispersed into said reagent, and further comprising a step of taking an aliquot of said volume
of reagent countaining said dispersed sample moaterial, wherein said aliguot has a volume of
less than about 1 mL, or less than about 500 pl, or less than about 250 pl, ov less than 150
ub, or less than about 100 gL, or less than about 50 uL, or less than abowt 25 jL, or less than

about 10 uL, or less than about 5 uL, or less than about 1 pl.

§1. The method of claim 55, wherein said sample material on said swab 1s
dispersed into a volume of reagent selected from the group of volumes of less than about |
mk., or less than about 500 pl, or less than about 250 uk., or less than 150 pl, or less than
about 100 ul, or less than about 50 pl., or less than about 25 pl., or less than about 10 ul, or

leas than abouot 5 pL, or less than about 1 pl.

82. The method of claim 55, wherein said sample material on said swab is
dispersed mto said reagent, and farther comprising a step of taking an aliguot of said volume
of reagent containing said dispersed sample material, wherein said aliquot has 3 volume of
less than about 1 ml, or less than about 500 ul, or less than about 250 ul., or less than 150
ub, or less than about 106 k., or less than about 50 ub., or less than abowt 25 pl, or less than

about 10 uk, or less than about 5 uL, or less than about 1 pl.

83. The kit of claim 39, comprising a volume of reagent selected from the
group of volomes of less than about 1 ml, or less than about 500 pL, or less than about 250
ul, or less than 150 pL, or less than about 100 puL, or less than about S0 L, or less than

about 25 ul., or less than about 10 ul, or less than about 5 ul., or less than about 1 ul.

84. The system of claim 62, wherein said swab container contains a volume of
reagent for bathing 8 swab selected from the group of volumes of less than about 1 mi, or
less than about 300 pl, or less than about 250 ul, or less than 150 ul., or less than about 100
uk, or less than about 50 pl, or less than about 25 ul, or less than about 10 plb., or less than

abowt 5 ul, or less than about 1 gl
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85. The system of claim 63, wherein said reagent vessel contains a volume of
reagent selected from the group of volumes of less than about T ml., or less than about 500
ub, or less than about 250 ul, or less than 150 pl, or less than about 100 b, or less than
about S0 uk, or less than about 25 uL, or less than about 10 gL, or less than about § ul, or
fess than about 1 uL.

86, The container of claim 13 or claim 66, wherein said reagent comprises an
extraction buffer.

87. The cartridge of any of claims I8, 21, 28, 38, 67, 68, 69, or 70, wherein
said reagent comprises an extraction buffer.

88. The system of any of claims 39, 42, 46, 47, 62, 63, 71, 72,73, 74, 84, or
&S, wherein said reagent compriscs an extraction buffer.

The method of any of claims 50, 51, 53, 55, 75, 76, 77, 78, 79, 80, 81, or

82, wherein said reagent comprises an extraction buffer.

90. The kit of claim 59 or claim 83, wherein said reagent comprises an
extraction butfer,

91. The method of any of claims 50, 51, §3, 55,75, 76,77, 78, 79, 80, 81, or
82, whercin said sample 15 obtained at a point-of-service {POS) location.

92. The method of any of clatms 30, §1, 53, 55, 75,76, 77, 78, 79, 80, 81, or
82, wherein said sample is analyzed at a point-of-service (POS) location.

93, The method of any of claims SO, 51, 53, 55,78, 76, 77, 78, 79, 80, 81, or
82, wherein said sample 1s obtained at a point-of-service (POS) location, and wherein said
sanple is analyzed at a POS location.

94, The method of any of clatms 30, §1, 53, 55, 75,76, 77, 78, 79, 80, 81, or
82, wherein said sample is obiained at a point-ofservice (POS) location and is analyzed at
the same POS lecation at which the sample 1s obtained.

95. The method of any of claims 50, 51, §3, 55,75, 76,77, 78, 79, 80, 81, or
82, whercin said sample 1s analyzed within a short period of time, wherein said short period
of time is selected from less than about 5 hours, or less than about 4 hours, or less than about

3 hours, or less than about 2 hours, or less than about 1 hour, or less than about half an hour.

250,
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96. The method of any of claims 50, 51, §3, 55,75, 76,77, 78, 79, 80, 81, or
82, whercin said sample 18 analyzed at a point-of-service (POS) location within a short period
of time, wherein said short period of time is selected from less than about 5 hours, or fess
than about 4 hours, or less than about 3 hours, or fess than about 2 hours, or less than about |

hour, or less than about half an howr.

97. The method of any of claims 50, 51, §3, 55,75, 76,77, 78, 79, 80, 81, or
82, whercin said sample 1s obtained at a point-of-service (POS) location, and is analyzed
within a short period of trae, wherein said short period of time is selected from less than
about § howrs, or less than about 4 hours, or less than about 3 howurs, or less than about 2

hours, or less than about 1 hour, or less than about half an hour.

98. The method of any of claims 50, 51, 53, 55, 75, 76,77, 78, 79, 80, 81, or
82, wherem said samople 1s obtained at a point-of-service (POS) location, and wherein the
sample is analyzed at a POS location within a short period of time, wherein said short period
of time is selected from less than about 5 hours, or less than about 4 hours, or less than about

3 hours, or less than about 2 hours, or less than about 1 hour, or less than about half an hour.

99, The methed of any of claims 50, 51, 53, 55, 75,76, 77,78, 79, 80, 81, or
82, wherein said sarple is obtained at a point-of-service (POS) location, and s analyzed at
the same POS location at which the sample is obtained within a short period of time, wherein
said short period of time is selected from less than abowt 5 hours, or fess than about 4 hours,
ot less than about 3 hours, o7 less than about 2 hours, or less than abowt 1 howr, or less than

about half an hour.

160, The method of any of claims 94, 95, 96, or 97, wherein said short period
of time is measured from an initial time, wherein said initial time is 1) the time at which the
analysis of the sample begins, o7 is 1) the time at which the samplc is obtained.

161, A swab container, said swab container being configured for receiving a
swab, comprismg;

al least one entry port, said entry port configured to receive at least one swab having a
handie;
an assay chamber baving an port, said assay chamber being configared to receive at

least a portion of & swab;
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a conduit comprising an imterior channel connecting said entry port with said assay
chambey, said conduit being configured (o accept at least a portion of said swab handle

therein;

wherein said conduit provides fluidic communication between said entry port and sad
assay chamber effective that passing a swab through said entry port into said conduit allows

at least a portion of the swab to be placed within said assay chamber.

102. The swab container of claim 101, wherein said conduit interior channel
is configured to squeeze a portion of a swab placed in or through said conduit interior channel

portion adjacent to said assay chamber.

103, The swab container of claim 101, wherein said conduif connects with
said assay chamber at # contact angle, wherein said contact angle comprises an angle of

between about 10° to about 90~

104, The swab container of claim 101, wherein said assay chamber comprises
a cross-sectional dimension, wherein said cross-sectional dimension comprises a dimension

ot between about 3 millimeters (mm} to about 36 mm.

105, The swab container of claim 101, comprising a cover contigured to

cover said entry port, a cover configured to cover said assay port, or both,

106. The swab container of claim 105, comprising a cover that is flexibly

conmected to said swab container.

107. The swab container of claim 101, wherein said contact angle comprises
an angle of between about 70° 1o about 80°, and said condutt futerior channel comprises a
length, wherein said length is between about 30 millimeters (rom) and about 150 mm.

108. The swab container of claim 161, wherein said swab container contains a
reagent for bathing a swab, wherein said reagent for bathing a swab is effective to receive
sample material from said swab into said reagent.

109, The swab container of clatmn 101, comprising a plurality of interior
channels each providing fluidic commmmication between an entry port and said assay

chamber effective that passing a swab through said entry port into said condait allows at least
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a portion of the swab to be placed within said assay chamber, wherein said plurality of
interior channels are selected from 1) two or more inferior channels within 3 conduit; 1) two

or more conduits cach having an interior chanuoel; and i) combinations thoreof

110, The swab container of claim 109, wherein one entry port is in fhidic

comumunication with more than one interior channel.

111, The swab container of claim 19, comprising a phurality of entry ports,

wherein cach interior channe! is in fluidic communication with a single entry port.

112, The swab container of claim 101, comprising a volume of reagent for
bathing a swab, wherein said vohume of reagent is selected from the group of volumes of less
than about 1 mL, or less than about S0 L., or less than about 256 pl, or less than 150 gL, or
less than about 100 pl, or less than about 50 ul., or less than about 25 pl, or less than about

10 ul., or less than about 5 ul, or less than about 1 pl.
113. A cariridge comprising:

a cartridge frame comprising a phwality of receptacles, wherein said receptacles

COMPIise:

one or more receptacles selected from a receptacie configuved to receive a sample
collection vessel, a receptacle configured to receive a reagent vessel, a receptache configured
to receive an assay unit, a roceptacle configured to receive a pipetie tip, a receptacle
configured o receive a transport unit, a receptacle configured to receive a mixing vessel, 4
receptacle configured to receive a waste vessel, and a receptacle configured to receive an

implement; and
a swab container receptacie configured to receive a swab container;

wherein said swab container comprises an entry port, said entry port configured to
receive a swab having a handle; an assay chamber having an assay port, said assay chamber
being configured to receive at least a portion of a swab; and a conduit comprising an interior
channel connecting said eniry port with said assay chamber, said conduit being configured to
accept a least a portion of said swab handle therein, wherein said conduit provides fluidic

communication between said entry port and said assay chamber effective that passing a swab
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through said entry port into said conduit allows the swab to be placed within said assay

chamber.

114, The cartridge of claim 113, comprising a swab container disposed in said

swab containgr receptacle.

115, The cartridge of claim 113, wherein said assay chamber of said swab
container contains a reagent for bathing a swab, wherein said reagent for bathing a swab is

cffective to receive sample material from said swab into said reagent.

116, The cartridge of claim 115, further comprising one or more of a sample
collection vessel, an empty vessel, a reagent vessel containing reagent, an assay unit, a pipetie
tip, a transport unit, a mixing vessel, a waste vessel, and an implement disposed in one or

more receptacies.

117, The cartridge of claim 113, wherein said swab container comprises a
conduit having a phurality of interior channels or a plurality of conduits cach of which

comprise at least one interior channel.

118, The cartridge of claim 113, comprising a swab container, wherein said
swab container conyprises a conduit interior channel configured to squeeze a portion of a
swab placed in or through a portion of the condut interior channel adjacent to said assay

chamber.

119, The cartridge of claim 1R, wherein said swab container comprises 4

cover that is flexibly connected to said swab container.

120. The cartridge of claim 113, wherein said assay chamber of said swab
container contains a volume of reagent for bathing a swab, wherein said volame of reagent is
selected from the grovp of volames of less than abouwt 1 mL, or less than about S00 uL, or
less than about 250 pl, or less than 150 pl, or fess than about 100 pl., or less than about 50
ub, or less than about 25 ul., or less than about 10 pl., or less than about § ul, or less than

about 1 gl

121. A systom comprising:
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a swab container, said swab container having an assay chamber, a conduit and an
entry port and being configured to receive at least a portion of a swab tip in said assay

chamber; and

a cartridge, said cartridge comprising a cartridge frame comprising a phurality of
receptacies, said receptacics comprising a swab coutainer receptacie configured to receive a
swab container, and one or more receptacies selected from a receptacle contigured to receive
a sample collection vessel, a receptacle configured to receive a reagent vessel, a receptacle
configired o receive an assay unit, a receptacle configured to receive a pipette tip, a
receptacle configured to receive a transport unit, a roceptacie configured to receive an
implement, a receptacle configured to receive a mixing vessel, and a receptacle configured to

receive a waste vessel; and
a sample analysis device.

122, The system of claim 121, wherein said swab container contains a
reagent for bathing & swab within said assay chamber, wherein said reagent for bathing

swab is effective to receive sample roaterial from said swab into said reagent.

123, The system of claim 121, wherein said cartridge further comprises ong or
more of & sample coliection vessel, an empty vessel, a reagent vessel containing reagent, an
assay unit, a pipetic tip, a transport unit, a mixing vessel, a waste vessel, and an imploment
disposed in one or more of said receptacles.

124, The system of claim 121, wherein said swab container corprises 2
condutt having a plurality of interior channels or a plurality of conduits each of which

comprise at least one interior channel.

125, The system of claim 121, wherein said swab container coraprises 2
conduit interior channel configured to squeeze a portion of a swab placed in or through a

portion of the conduit interior channel adjacent {o said assay chamber.

126, The systern of claim 121, wherein said swab container comprises a

cover that is flexibly connected to said swab container.
127. A method of obtaining a sanple from a subject for analysis, comprising:

Contacting a subject with a swab cffective to obtain sample material on said swab;

and
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Placing said swab nto an assay chamber of a swab container, wherein said swab
container comprises an entry port, a conduit, and an assay chamber containing a reagent,
wherein placing said swab into an assay chamber comprises mancuvering the swab through
said entry port and conduit indo the assay chamber, effcctive that said sample material on said

swab is dispersed mto said reagent.

128, The method of claim 127, wherein said conduit conprises an interior
channel having a constricted portion configured to squeeze at least a portion of said swab
when said swab is placed into said assay chamber via said interior channel.

7
I

129, The method of claim 127, further comprising:
Analyzing the sample.

130. The method of claim 129, wherein said analyrzing comprises analyzing

said sample using an automated sample processing device.



