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SYSTEMS AND METHODS FOR SAMPLE ANALYSIS
FIELD OF THE INVENTION

[0001] The present disclosure relates to the biomedical field, in particular to systems and methods

for sample analysis.
BACKGROUND OF THE INVENTION

[0002] Most biological assay systems rely on collection devices. However, specimens or reagents
in the devices are usually leaking from the devices, and concerns with cross-contamination are
especially acute when the assay being performed involves biological samples. Additionally, there are
too many procedures in analyzing samples including measuring the volume of the specimens and the
reagents. Therefore, there is substantial interest in developing a system or method for sample analysis

for users without training.

SUMMARY OF THE INVENTION

[0003] The present disclosure provides systems and methods for sample analysis. As for users
without training, the system might also be used to analyze a sample, e.g., a biological specimen.
Furthermore, there may be no need to measure the volume of the specimens or the reagents before
performing an assay on the present system. Additionally, the system may be also designed to prevent
the specimens and the reagents leaking. Therefore, it may be convenient to perform an assay on the
present system, and the qualitative or quantitative results of an assay may be reliable.

[0004] In one aspect, the present disclosure provides a container, comprising a sample receptacle
and a cap, wherein: the cap comprises a reservoir for retaining a composition, a first piercing member
and a first pierceable barrier for sealing said composition within said reservoir; the sample receptacle
comprises a first open end for receiving a sample, and one or more second piercing members, said first
open end 1s configured for closure by said cap and for receiving said composition; said first piercing
member and said one or more second piercing members are configured to disestablish the first
pierceable barrier from opposite side of said first pierceable barrier when said first open end is closed

by said cap.
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[0005] In some embodiments, wherein said first piercing member extends downwardly toward
said first open end of the sample receptacle when said first open end is closed by said cap.

[0006] In some embodiments, wherein said cap comprises a top inner surface, and said first
piercing member extends from the top inner surface of said cap.

[0007] In some embodiments, wherein said first piercing member extends approximately
perpendicularly from said top inner surface.

[0008] In some embodiments, wherein said first piercing member comprises a blunt or curved
upper edge.

[0009] In some embodiments, wherein said sample receptacle comprises an inner base surface,
and the width of said first open end is greater than or equal to the width of said inner base surface.

[0010] In some embodiments, wherein said one or more second piercing members extend
upwardly toward said first open end of the sample receptable.

[0011] In some embodiments, wherein said one or more second piercing members extend from
the inner base surface of said sample receptable.

[0012] In some embodiments, wherein said one or more second piercing members extend
approximately perpendicularly from said inner base surface of said sample receptable.

[0013] In some embodiments, wherein said sample receptacle comprises two of said second
piercing members arranged opposite one another on either side of a vertical plane extending through
the length of said sample receptable.

[0014] In some embodiments, wherein said sample receptacle comprises two of said second
piercing members configured to allow said first piercing member to be positioned between them when
said first open end is closed by said cap.

[0015] In some embodiments, wherein each of said one or more second piercing members
comprises a blunt or curved upper edge.

[0016] In some embodiments, wherein said first and second piercing members are configured to
disestablish said first pierceable barrier without a twisting action during closure of said cap.

[0017] In some embodiments, wherein said first pierceable barrier comprises a pierceable plastic
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film or a foil film.

[0018] In some embodiments, wherein said first pierceable barrier comprises a pierceable film
made from a material selected from the group consisting of polyethylene terephthalate (PETE),
polycarbonate, polyethylene, and polyvinyl chloride (PVC).

[0019] In some embodiments, wherein said sample receptacle comprises an outlet, and said outlet
1s in fluidic communication with said sample receptable.

[0020] In some embodiments, wherein said outlet 1s on said inner base surface of said sample
receptable.

[0021] In some embodiments, wherein said outlet is sealed by a second pierceable barrier.

[0022] In some embodiments, wherein said second pierceable barrier comprises a pierceable
plastic film or a foil film.

[0023] In some embodiments, wherein said second pierceable barrier comprises a pierceable film
made from a material selected from the group consisting of polyethylene terephthalate (PETE),
polycarbonate, polyethylene, and polyvinyl chloride (PVC).

[0024] In some embodiments, wherein said cap is attached to said sample receptacle via a living
hinge, or said cap is not attached to said sample receptable.

[0025] In some embodiments, wherein said cap comprises a wall defining the outer perimeter of
said reservoir.

[0026] In some embodiments, wherein said wall has an outer edge and said first pierceable barrier
is sealingly attached to said outer edge so as to cover said reservoir.

[0027] In some embodiments, wherein said wall nests within the first open end of said sample
receptacle to form a fluid tight seal when said first open end is closed by said cap.

[0028] In some embodiments, wherein an outer surface of said wall is made from or is coated
with an elastomeric material for sealingly engagement against an inner surface of said sample
receptacle when said first open end is closed by said cap.

[0029] In some embodiments, wherein at least a portion of an interior surface of the sample

receptable, configured to be in contact with said wall of the cap when the cap is closed, is made from
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or is coated with an elastomeric material substantially coextensive with said elastomeric material of
the outer surface of the wall, for sealing the first open end against flow when the atmospheric pressure
1s equal to or greater than the pressure in the container.

[0030] In some embodiments, wherein said elastomeric material is independently selected from
the group consisting of polytetrafluoroethylene (PTFE), polycarbonate (PCTE), polyethylene (PE) and
polypropylene (PP).

[0031] In some embodiments, wherein the reservoir is sized to accommodate no less than about
500 uL.

[0032] In some embodiments, wherein the reservoir is sized to accommodate about 500 uL to
about 3000 uL of said composition.

[0033] In some embodiments, wherein said sample receptacle is configured to receive about 0.5
ml to about 1.5 ml of said sample.

[0034] In some embodiments, wherein said sample is a biological sample.

[0035] In some embodiments, wherein said biological sample is saliva.

[0036] In some embodiments, wherein said sample receptacle includes an interior surface that is
sloped downward from said first open end toward said inner base surface, wherein said sloped interior
surface defines a flow path for said composition following release of said composition from said
reservoir when said first pierceable barrier is disestablished by said first and second piercing members.

[0037] In some embodiments, wherein said cap further comprises said composition sealed within
said reservoir.

[0038] In some embodiments, wherein said composition comprises one or more selected from
the group consisting of: redox reagent, nucleic acid, nonionic detergent, DNA intercalating redox
reporter, and ribonuclease inhibitor.

[0039] In some embodiments, wherein said DNA intercalating redox reporter comprise
methylene blue.

[0040] In some embodiments, wherein said sample receptacle comprises one or more third

piercing members located on an outer base surface of said sample receptacle, said one or more third
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piercing members extend outwardly from said outer base surface.

[0041] In some embodiments, wherein sample receptacle comprises an extension, said extension
extends outwardly from said outer base surface and an inner of said extension is in fluidic
communication with said first open.

[0042] In some embodiments, wherein the diameter of an outer surface of said extension is
smaller or equal to the diameter of an inner surface of a sample receiving inlet of an adapter.

[0043] In some embodiments, wherein said outer surface of said extension is made from or is
coated with an elastomeric material for sealingly engagement against said inner surface of said sample
receiving inlet when said container is mounted on said adapter.

[0044] In some embodiments, wherein at least a portion of said inner surface of said sample
receiving inlet, configured to be in contact with said extension of said container when said container
is mounted on said adapter, is made from or is coated with an elastomeric material substantially
coextensive with said elastomeric material of said outer surface of said extension, to form a fluid tight
seal when said container is mounted on said adapter.

[0045] In some embodiments, wherein said one or more third piercing members extend outwardly
from an outer base surface of said extension.

[0046] In some embodiments, wherein said one or more third piercing members extend
approximately perpendicularly from said outer base surface.

[0047] In some embodiments, wherein said one or more third piercing members extend in a
direction substantially oppositely to said one or more second piercing members.

[0048] In some embodiments, wherein said one or more third piercing member are arranged in a
generally circular fashion on said outer surface of said extension.

[0049] In some embodiments, wherein said one or more third piercing members are arranged
surrounding said outlet of the sample receptable.

[0050] In some embodiments, wherein said one or more third piercing members are configured
to disestablish a pierceable barrier of an adapter when said container is mounted on said adapter.

[0051] In some embodiments, wherein said one or more third piercing members comprise a blunt
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or curved lower edge.

[0052] In some embodiments, wherein said one or more third piercing members have a height of
no less than about 0.5 mm.

[0053] In some embodiments, wherein said one or more third piercing member extends
downwardly toward a sample receiving inlet of an adapter when said container is mounted on said
adapter.

[0054] In some embodiments, wherein said one or more third piercing member extends
approximately perpendicularly downwardly toward said sample receiving inlet of said adapter.

[0055] In some embodiments, wherein said sample receptacle comprises one or more outer rings,
said one or more outer ring extends outwardly from said outer base surface.

[0056] In some embodiments, wherein an outer surface of said one or more outer rings is made
from or is coated with an elastomeric material for sealingly engagement against an inner surface of an
adapter when said container is mounted on said adapter.

[0057] In some embodiments, wherein at least a portion of said inner surface of said adapter,
configured to be in contact with said one or more outer rings of said container when said container 1s
mounted on said adapter, is made from or is coated with an elastomeric material substantially
coextensive with said elastomeric material of said outer surface of said one or more outer rings, to
form a fluid tight seal when said container 1s mounted on said adapter.

[0058] In some embodiments, wherein said cap comprises a first snap feature and said sample
receptacle comprises a second snap feature, said first snap feature and said second snap feature are
configured for said first open to be irreversibly closed by said cap.

[0059] In some embodiments, wherein said first snap feature comprises at least one protruding
element and said second snap feature comprises at least one recess element configured to irreversibly
catch said at least one protruding element.

[0060] In some embodiments, wherein said sample receptacle comprises one or more third snap

features, said one or more third snap features are on bottom of said sample receptable.
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[0061] In some embodiments, wherein said one or more third snap features and one or more snap
features of an adapter are configured for said container to be irreversibly mounted on said adapter.

[0062] In some embodiments, wherein said one or more third snap features comprise at least one
protruding element, and said one or more snap features of said adapter comprise at least one recess
element configured to irreversibly catch said at least one protruding element.

[0063] In some embodiments, wherein said container and said adapter form a tight seal when said
container is mounted on said adapter.

[0064] In some embodiments, wherein said one or more third snap features are arranged opposite
one another on either side of said outer base surface of said sample receptable.

[0065] In some embodiments, said one or more third snap features have a height of about 2 mm
to about 5 mm.

[0066] In some embodiments, wherein said one or more third snap features comprise at least one
protruding element or at least one recess element.

[0067] In some embodiments, wherein said sample receptacle has a height of no less than about
10 mm.

[0068] In some embodiments, wherein said sample receptacle has a height of about 10 mm to
about 500 mm.

[0069] In some embodiments, wherein said sample receptacle has a height of about 250 mm.

[0070] In some embodiments, wherein said inner base surface of said sample receptacle has an
area of about 200 mm? to about 600 mm?,

[0071] In another aspect, the present disclosure provides a device comprising a first layer, said
first layer comprises a sample receiving inlet, and at least one fluid channel extending from and in
fluidic communication with said sample receiving inlet, the terminus of each fluid channel is in fluid
communication with a vent sealed by a hydrophobic vent material, wherein said first layer has an
average thickness of about 0.1 mm to about 0.3 mm.

[0072] In some embodiments, wherein said at least one fluid channel is configured to be

completely filled with about 20 uL to about 150 pL fluid.
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[0073] In some embodiments, wherein said at least one fluid channel comprises two or more fluid
channels substantially equidistant from said sample receiving inlet.

[0074] In some embodiments, wherein said at least one fluid channel comprises two or more fluid
channels with substantially equal channel width.

[0075] In some embodiments, wherein pore size of said vent has an average diameter of about
0.1 um to about 10 pm.

[0076] In some embodiments, wherein said vent is a self-sealing vent.

[0077] In some embodiments, wherein said hydrophobic vent material is selected from the group
consisting of: polytetrafluoroethylene (PTFE), polycarbonate (PCTE), polyethylene (PE) and
polypropylene (PP).

[0078] In some embodiments, wherein side walls of the at least one fluid channel is not coated
with a hydrophilic material.

[0079] In some embodiments, wherein said sample receiving inlet comprises a lyophilized
reagent.

[0080] In some embodiments, wherein said lyophilized reagent comprises an assay reagent.

[0081] In some embodiments, wherein said assay reagent comprises a nucleic acid amplification
enzyme and a DNA primer.

[0082] In some embodiments, wherein a height of each fluid channel is about 0.1 mm to about
1.5 mm.

[0083] In some embodiments, wherein a width of each fluid channel is about 0.3 mm to about 1

[0084] In some embodiments, wherein a length of each fluid channel is about 50 mm to about
150 mm.
[0085] In some embodiments, wherein said first layer is made of a polycarbonate material, an

acrylic material or a mylar material.
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[0086] In some embodiments, said device further comprises a second layer with at least one side
coated with a hydrophilic material, and when said second layer is operably coupled with said first
layer, said side coated with the hydrophilic material faces and/or is in contact with the first layer.

[0087] In some embodiments, said side is coated with said hydrophilic material via an acrylic
material or a silicone material.

[0088] In some embodiments, wherein said second layer comprises a sample receiving inlet, and
when said second layer is operably coupled with said first layer, said sample receiving inlet in the
second layer is vertically aligned to said sample receiving inlet in the first layer.

[0089] In some embodiments, wherein said second layer is made of a polycarbonate material, an
acrylic material or a mylar material.

[0090] In some embodiments, wherein said second layer has an average thickness of about 1 mm
to about 4 mm.

[0091] In some embodiments, wherein said second layer is bound to said first layer with an
adhesive.

[0092] In some embodiments, wherein said adhesive comprises an acrylic material or a silicone
material.

[0093] In some embodiments, wherein said device further comprises a third layer with at least
one side coated with a hydrophilic material, and when said third layer is operably coupled with said
first layer, said side coated with the hydrophilic material faces and/or 1s in contact with the first layer.

[0094] In some embodiments, wherein said third layer has an average thickness of about 0.1 mm
to about 0.3 mm.

[0095] In some embodiments, wherein said third layer is bound to said first layer with an adhesive.

[0096] In some embodiments, wherein said adhesive comprises an acrylic material or a silicone
material.

[0097] In some embodiments, wherein said third layer comprises at least one opening, when said
third layer is operably coupled with said first layer, each of said at least one opening is aligned to and

in fluid communication with a fluid channel in the first layer.
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[0098] In some embodiments, wherein said third layer comprises two or more said openings, and
when said third layer is operably coupled with said first layer, none of the openings is aligned to the
same fluid channel with another opening.

[0099] In some embodiments, wherein said third layer is made of a hydrophilic material.

[0100] In some embodiments, wherein said hydrophilic material comprises polyester.

[0101] In some embodiments, wherein said device further comprises a fourth layer, and the fourth
layer comprises at least one vent sealed by a hydrophobic vent material, when said device is assembled,
said terminus of each fluid channel in said first layer is in fluid communication with said at least one
vent of the fourth layer.

[0102] In some embodiments, wherein said fourth layer has a thickness of about 0.1 mm to about
0.3 mm.

[0103] In some embodiments, wherein said fourth layer is bound to said second layer with an
adhesive, or said fourth layer is an adhesive.

[0104] In some embodiments, wherein said adhesive comprises an acrylic material or a silicone
material.

[0105] In some embodiments, wherein said fourth layer is made of an acrylic material or a
silicone material.

[0106] In some embodiments, wherein said fourth layer comprises a sample receiving inlet, and
when said fourth layer is operably coupled with said second layer, said sample receiving inlet in the
fourth layer is vertically aligned to said sample receiving inlet in the second layer.

[0107] In some embodiments, said device further comprises a fifth layer, said fifth layer
comprises a substrate coated with a layer of conductive material, and said conductive material is
ablated to form insulative areas on said fifth layer.

[0108] In some embodiments, wherein said conductive material is gold.

[0109] In some embodiments, wherein said substrate is made from a material selected from the

group consisting of polyethylene terephthalate (PETE), acrylonitrile butadiene styrene (ABS),
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polystyrene, polycarbonate, an acrylic, polyethylene terephthalate (PETG), polysulfone, and polyvinyl
chloride (PVC).

[0110] In some embodiments, wherein said fifth layer comprises two symmetrically positioned
mnsertion monitoring electrodes, and when said device is assembled, said insertion monitoring
electrodes are exposed and not covered by any other layer of said device.

[0111] In some embodiments, wherein said two insertion monitoring electrodes are substantially
identical.

[0112] In some embodiments, wherein the length of said insertion monitoring electrode is about
2 mm to about 4 mm.

[0113] In some embodiments, wherein the width of said insertion monitoring electrode is about
1 mm to about 3 mm.

[0114] In some embodiments, wherein said insertion monitoring electrode is located in a corner
of said fifth layer.

[0115] In some embodiments, wherein said fifth layer comprises at least one working area, said
working area comprises a working electrode, a counter electrode, a reference electrode and at least
two fluid fill electrodes.

[0116] In some embodiments, wherein said counter electrode embraces said working electrode.

[0117] In some embodiments, wherein at least one of said fluid fill electrodes is positioned prior
to said working electrode and at least one of said fluid fill electrodes is positioned after said working
electrode along the direction of the current flow.

[0118] In some embodiments, wherein said fifth layer has an average thickness of about 0.1 mm
to about 0.3 mm.

[0119] In some embodiments, wherein said fifth layer is bound to said third layer with an
adhesive.

[0120] In some embodiments, wherein said adhesive comprises an acrylic material or a silicone

material.
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[0121] In some embodiments, wherein when said third layer is operably coupled with said fifth
layer, said opening in said third layer is aligned to and in fluid communication with said working area
in the fifth layer.

[0122] In some embodiments, wherein when said third layer is operably coupled with said fifth
layer, said working area is not covered by said third layer.

[0123] In some embodiments, wherein when said device is assembled, said working area of said
fifth layer is in fluid communication with said fluid channel of said first layer.

[0124] In some embodiments, said device further comprises an adapter for operably coupling to
a container.

[0125] In some embodiments, wherein said container comprises the container of the present
disclosure.

[0126] In some embodiments, wherein said adapter comprises a sample receiving inlet
configured to be in fluid communication with said sample receiving inlet of said first layer of an
assembled device.

[0127] In some embodiments, wherein said sample receiving inlet of said adapter is sealed by a
pierceable barrier.

[0128] In some embodiments, wherein said pierceable barrier comprises a pierceable plastic films
or a foil film.

[0129] In some embodiments, wherein said first pierceable barrier comprises a pierceable film
made from a material selected from the group consisting of polyethylene terephthalate (PETE),
polycarbonate, polyethylene, and polyvinyl chloride (PVC).

[0130] In some embodiments, wherein said sample receiving inlet of said adapter comprises a
blocking element having a bottom configured to prevent said lyophilized reagent from leaving said
device.

[0131] In some embodiments, wherein the bottom of said blocking element has a width greater

than that of the lyophilized reagent.
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[0132] In some embodiments, wherein said blocking element comprises at least one piercing
member extending upwardly toward said pierceable barrier.

[0133] In some embodiments, wherein said piercing member is configured to disestablish a
pierceable barrier of a container and a sample receptacle of said container is in fluidic communication
with said sample receiving inlet of said adapter, when said container is mounted on said adapter.

[0134] In some embodiments, wherein said container comprises one or more piercing member,
and said piercing member of said adapter is allowed to be positioned between said piercing member
of said container when said container is mounted on said adapter.

[0135] In some embodiments, wherein said one or more piercing member of the adapter has a
height of less than 5 mm.

[0136] In some embodiments, wherein said piercing member of said container is configured to
disestablish said pierceable barrier of said device, said piercing member of said adapter 1s configured
to disestablish a pierceable barrier of said container and a sample receptacle of said container is in
fluidic communication with said sample receiving inlet of said adapter, when said container is mounted
on said adapter.

[0137] In some embodiments, wherein said piercing member of said adapter comprises a blunt
or curved upper edge.

[0138] In some embodiments, wherein said adapter comprises one or more snap features.

[0139] In some embodiments, wherein said one or more snap features of said adapter comprise
at least one protruding element or at least one recess element.

[0140] In some embodiments, wherein said one or more snap features of said adapter and one or
more snap features of a container are configured for said container to be irreversibly mounted on said
device.

[0141] In some embodiments, wherein said one or more snap features of said container comprise
at least one protruding element, and said one or more snap features of said device comprise at least

one recess element configured to irreversibly catch said at least one protruding element.
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[0142] In some embodiments, wherein at least a portion of the inner surface of the adapter,
configured to be in contact with one or more outer rings of an outer base surface of a container when
said container 1s mounted on said device, 1s made from or 1s coated with an elastomeric material
substantially coextensive with said elastomeric material of the outer surface of said outer rings, to form
a fluid tight seal when said container is mounted on said adapter.

[0143] In another aspect, the present disclosure provides a system, comprising the container of
the present disclosure.

[0144] In some embodiments, the system further comprises a device of the present disclosure.

[0145] In some embodiments, the system further comprises a thermo control module.

[0146] In some embodiments, wherein said thermo control module is configured to perform
isothermal nucleic acid amplification.

[0147] In some embodiments, wherein said thermo control module is configured to maintain a
temperature of about 55 °C to about 75 °C.

[0148] In some embodiments, the system further comprises a signal detection module.

[0149] In some embodiments, wherein said signal is an electrochemical signal.

[0150] In some embodiments, wherein said signal is a qualitative signal and/or a quantitative
signal.

[0151] In another aspect, the present disclosure provides a method for collecting and/or storing a
sample, comprising using the container of the present disclosure.

[0152] In another aspect, the present disclosure provides a method for determining the presence
and/or amount of a target in a sample, comprising using the container of the present disclosure, the
device of the present disclosure, and/or the system of the present disclosure.

[0153] In another aspect, the present disclosure provides a method for preparing a sample derived
from a subject, comprising: I) introducing the sample into a sample receptacle through a first open end
of said sample receptable; II) closing said first open end irreversibly by attaching a cap to said sample
receptable; IT) said cap comprises a reservoir for retaining a composition, a first piercing member and

a first pierceable barrier for sealing said composition within said reservoir; IV) said sample receptacle
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comprises one or more second piercing members; V) when the first open end of the sample receptacle
1s closed by said cap, said first piercing member and said one or more second piercing members effect
a force to disestablish the first pierceable barrier from opposite side of said first pierceable barrier.

[0154] In some embodiments, further comprising mixing the composition released from the cap
and the sample within said irreversibly closed sample receptable.

[0155] In some embodiments, wherein said first piercing member extends downwardly toward
said first open end of the sample receptacle when said first open end is closed by said cap.

[0156] In some embodiments, comprising using the container of the present disclosure.

[0157] In another aspect, the present disclosure provides a method for determining the presence
and/or amount of a target in a sample, comprising: I) preparing the sample using the container of the
present disclosure, II) mounting the container comprising the prepared sample on the device of the
present disclosure; and IIT) inserting said device into a reader comprising a thermo control module and
a signal detection module.

[0158] In some embodiments, wherein said first piercing member extends downwardly toward
said first open end of the sample receptacle when said first open end is closed by said cap.

[0159] In some embodiments, wherein comprising using the system of the present disclosure.

[0160] Additional aspects and advantages of the present disclosure will become readily apparent
to those skilled in this art from the following detailed description, wherein only illustrative
embodiments of the present disclosure are shown and described. As will be realized, the present
disclosure is capable of other and different embodiments, and its several details are capable of
modifications in various obvious respects, all without departing from the disclosure. Accordingly,

the drawings and description are to be regarded as illustrative in nature, and not as restrictive.
INCORPORATION BY REFERENCE
[0161] All publications, patents, and patent applications mentioned in this specification are herein

incorporated by reference to the same extent as if each individual publication, patent, or patent

application was specifically and individually indicated to be incorporated by reference.



WO 2022/172205 PCT/IB2022/051223
16

BRIEF DESCRIPTION OF THE DRAWING

[0162] The novel features of the invention are set forth with particularity in the appended claims.
A better understanding of the features and advantages of the present invention will be obtained by
reference to the following detailed description that sets forth illustrative embodiments, in which the
principles of the invention are employed, and the accompanying drawings (also “figure” and “FIG.”
herein), of which:

[0163] FIG. 1 illustrates a perspective view of a container according to an embodiment of the
present disclosure.

[0164] FIG. 2 illustrates a side view of an alternative sample receptacle according to an
embodiment of the present disclosure.

[0165] FIG. 3 illustrates a side view of an alternative adapter according to an embodiment of the
present disclosure.

[0166] FIG. 4 illustrates a view of uncoupled device according to an embodiment of the present
disclosure.

[0167] FIG. 5 illustrates a perspective view of partly coupled device and an adapter according to
an embodiment of the present disclosure.

[0168] FIG. 6 illustrates an aerial view of an alternative sample receptacle according to an
embodiment of the present disclosure.

[0169] FIG. 7 illustrates an underside view of an alternative sample receptacle according to an
embodiment of the present disclosure.

[0170] FIG. 8 illustrates an aerial view of an alternative adapter according to an embodiment of
the present disclosure.

[0171] FIG. 9 illustrates an aerial view of an alternative cap according to an embodiment of the
present disclosure.

[0172] FIG. 10 illustrates an underside view of an alternative cap according to an embodiment

of the present disclosure.
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[0173] FIG. 11 illustrates an aerial view of an alternative uncoupled components of a container
and an alternative adapter according to an embodiment of the present disclosure.

[0174] FIG. 12 illustrates a perspective view of an alternative uncoupled components of a
container and an alternative adapter according to an embodiment of the present disclosure.

[0175] FIG. 13 illustrates an overview of another present system.

[0176] FIGs.14A-14B illustrate top visible view and top see-through view of another present
device.

[0177] FIGs.15A-15D illustrate each layer of another present device.

[0178] FIGs.16A-16H illustrate each view of another present device.

[0179] FIGs.17A-17F illustrate each view of another cap.

[0180] FIGs.18A-18F illustrate each view of another cap.

[0181] FIGs.19A-19F illustrate each view of another sample receptacle.

[0182] FIG.20 illustrates longitudinal section view of another extension.

[0183] FIGs.21A-21G illustrate each view of another sample receptacle.

[0184] FIGs.22A-22G illustrate each view of a protector.

[0185] FIGs.23A-23G illustrate each view of a reader.

[0186] FIGs.24A-24N illustrate each view of one or more enclosures.

[0187] FIGs.25A-25B illustrate the present main PCB of the reader.

DETAILED DESCRIPTION

[0188] While various embodiments of the invention have been shown and described herein, it
will be obvious to those skilled in the art that such embodiments are provided by way of example only.
Numerous variations, changes, and substitutions may occur to those skilled in the art without departing
from the invention. It should be understood that various alternatives to the embodiments of the
invention described herein may be employed.

[0189] The term “acrylic” product or material, as used herein, generally refers to a synthetic
polymer, for example, a polymer of methyl methacrylate. For example, a kind of acrylic product may

include at least 70 at most acrylic acid of 100 weight %.
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[0190] The term “acrylonitrile butadiene styrene”, as used herein, generally refers to a synthetic
polymer, for example, a polymer of an acrylonitrile, a butadiene and/or a styrene. For example, the
average repeating unit number may be more than 10 or 100.

[0191] The term “adapter”, as used herein, generally refers to any device for connecting two parts,
for example parts that are of different dimensions, structure and/or functions. For example, while one
part is hard to connect to another part, a suitable adapter may be used to connect these two or more
parts.

[0192] The term “adhesive”, as used herein, generally refers to a substance applied to one or both
surfaces of two separate items that may bind them together, for example, a glue or a tape.

[0193] The term “area”, as used herein, generally refers to a quantity that expresses the extent of
a two-dimensional region.

[0194] The term “average diameter”, as used herein, generally refers to an average possible chord
of any circle, for example, the longest chord.

[0195] The term “average thickness”, as used herein, generally refers to an average distance
between opposite sides of one subject.

[0196] The term “biological sample”, as used herein, generally refers to a sample collected from
Study subjects and any tangible material directly or indirectly derived there from.

[0197] The term “blocking element”, as used herein, generally refers to an element that may be
used to block something to prevent leaking.

[0198] The term “bottom™, as used herein, generally refers to a lowest part, point, or level of
some object.

[0199] The term “cap”, as used herein, generally refers to an overlaying or covering structure.

[0200] The term “conductive material”, as used herein, generally refers to a material having a
property of conducting electricity.

[0201] The term “container”, as used herein, generally refers to any receptacle for holding a

product.



WO 2022/172205 PCT/1B2022/051223
19

[0202] The term “counter electrode”, as used herein, generally refers to an electrode used in a
three-electrode electrochemical cell for voltametric analysis or other reactions.

[0203] The term “DNA primer”, as used herein, generally refers to a short nucleic acid utilized
in the initiation of DNA synthesis.

[0204] The term “electrochemical signal”, as used herein, generally refers to signal of electrical
energy from chemical reactions.

[0205] The term “flow path”, as used herein, generally refers to a route that air or liquid takes
when flowing.

[0206] The term “fluid channel”, as used herein, generally refers to a deeper part of a route that
fluid takes when flowing.

[0207] The term “fluid fill electrodes”, as used herein, generally refers to an electrode that
indicate whether or not an area or a section is at least partially filled and/or covered by a fluid.

[0208] The term “fluid tight seal”, as used herein, generally refers to a tight seal that prevents a
leakage of a fluid.

[0209] The term “height”, as used herein, generally refers to a measure of vertical distance.

[0210] The term “hydrophilic material”, as used herein, generally refers to a material that is
attracted to water.

[0211] The term “hydrophobic vent material”, as used herein, generally refers to a material that
1s seemingly repelled from a mass of water used for vent.

[0212] The term “in fluidic communication with”, as used herein, generally refers to that a fluid
may flow between two or more parts.

[0213] The term “insulative area”, as used herein, generally refers to an area that is not conductive.

[0214] The term “interior surface”, as used herein, generally refers to a surface of an inside part
of something.

[0215] The term “isothermal nucleic acid amplification”, as used herein, generally refers to a
nucleic acid amplification in which the temperature of the system remains constant or basically

constant. For example, an isothermal nucleic acid amplification may be a RT-LAMP reaction.
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[0216] The term “layer”, as used herein, generally refers to something lying over or under
something else.

[0217] The term “length”, as used herein, generally refers to a measure of distance.

[0218] The term “living hinge”, as used herein, generally refers to a flexure bearing that connects
two or more parts.

[0219] The term “lyophilized reagent”, as used herein, generally refers to a reagent that is
lyophilized. For example, lyophilized reagent may be a bead or may be of any shape or form.

[0220] The term “mylar material”, as used herein, generally refers to a polyester film, for example,
a stretched polyester film.

[0221] The term “nucleic acid amplification enzyme”, as used herein, generally refers to enzyme
or enzymes used for nucleic acid amplification. For example, nucleic acid amplification enzyme may
be a DNA polymerase.

[0222] The term “open end”, as used herein, generally refers to an end of an object that may
permitting an air or a fluid to flow in.

[0223] The term “opening”, as used herein, generally refers to an aperture or gap. For example,
the opening may be allowing access.

[0224] The term “outer base surface”, as used herein, generally refers to a surface that is of the
outer base of an object.

[0225] The term “outlet”, as used herein, generally refers to a place or opening through which
something may be let out.

[0226] The term “outwardly”, as used herein, generally refers to toward the outside.

[0227] The term “PETE”, as used herein, generally refers to polyethylene terephthalate. For
example, the average repeating unit number may be more than 10 or 100.

[0228] The term “pierceable barrier”, as used herein, generally refers to a barrier that may be
provided for preventing fluid communication between the chambers or the passageways, and the

barrier may be capable of being pierced.
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[0229] The term “pierceable plastic film”, as used herein, generally refers to a plastic film that
may be capable of being pierced.

[0230] The term “piercing member”, as used herein, generally refers to a member or a feature
that is capable of piercing something. For example, a piercing member may have a blunt or curved
upper edge or a pointing.

[0231] The term “polycarbonate”, as used herein, generally refers to a polymer containing
carbonate groups in their chemical structures. For example, the average repeating unit number may be
more than 10 or 100.

[0232] The term “polyethylene”, as used herein, generally refers to a polymer made by
polymerizing ethylene. For example, the average repeating unit number may be more than 10 or 100.

[0233] The term “polyethylene terephthalate”, as used herein, generally refers to a polymer
synthesized from ethylene glycol and terephthalic acid. For example, the average repeating unit
number may be more than 10 or 100.

[0234] The term “polypropylene”, as used herein, generally refers to a polymer built up by the
polymerization of propylene. For example, the average repeating unit number may be more than 10 or
100.

[0235] The term “polystyrene”, as used herein, generally refers to a polymer produced by the
polymerization of styrene. For example, the average repeating unit number may be more than 10 or
100.

[0236] The term “polysulfone”, as used herein, generally refers to a polymer containing a sulfone
group and alkyl- or aryl- groups. For example, the average repeating unit number may be more than
10 or 100.

[0237] The term “polytetrafluoroethylene”, as used herein, generally refers to a polymer of
tetrafluoroethylene. For example, the average repeating unit number may be more than 10 or 100.

[0238] The term “polyvinyl chloride”, as used herein, generally refers to a polymer made from
the polymerization of vinyl chloride. For example, the average repeating unit number may be more

than 10 or 100.
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[0239] The term “protruding element”, as used herein, generally refers to an element extended
beyond or above a surface.

[0240] The term “qualitative signal”, as used herein, generally refers to a signal relating to,
measuring, or measured by the quality.

[0241] The term “quantitative signal”, as used herein, generally refers to a signal relating to,
measuring, or measured by the quantity.

[0242] The term “reader”, as used herein, generally refers to a device or a machine that may be
capable of reading a signal.

[0243] The term “recess element”, as used herein, generally refers to an element recessed below
or under a surface.

[0244] The term “reference electrode”, as used herein, generally refers to an electrode that may
provide a standard for the electrochemical measurements.

[0245] The term “reservoir”, as used herein, generally refers to a place where something may be
kept in store.

[0246] The term “saliva”, as used herein, generally refers to a watery liquid secreted into the
mouth by glands. For example, saliva may be used as a sample.

[0247] The term “sample”, as used herein, generally refers to a part of a subject. For example, a
sample may be a saliva or a blood.

[0248] The term “sample receiving inlet”, as used herein, generally refers to sample inlet for
receiving a solid, a fluid or an air sample.

[0249] The term “sample receptacle”, as used herein, generally refers to a receptacle that may
receive and contain a sample.

[0250] The term “self-sealing”, as used herein, generally refers to an element or an object, for
example a vent, that may be capable of sealing itself. For example, sealed by a pressure or a moisture.

[0251] The term “side”, as used herein, generally refers to a surface or a line that may be forming

a border or face of an object.
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[0252] The term “signal detection module”, as used herein, generally refers to a device or a
module that may be capable of a detection of a signal.

[0253] The term “silicone material”, as used herein, generally refers to a polymer consist of
chains made of alternating silicon and oxygen atom. For example, a silicone material may be used as
an adhesive.

[0254] The term “snap feature”, as used herein, generally refers to a feature that used to join two
components. For example, a snap feature may be a protruding part or a recess part that connecting two
components during a joining operation.

[0255] The term “subject”, as used herein, generally refers to a person, an animal or a thing that
1s being discussed, described, or studied with.

[0256] The term “substrate”, as used herein, generally refers to an underlying substance or layer.

[0257] The term “target”, as used herein, generally refers to a thing that may be selected as an
object of attention or detected. For example, a target may be a virus or a DNA or RNA of a virus.

[0258] The term “thermo control module”, as used herein, generally refers to a module that may
be used for regulating temperature. For example, a thermo control module may be an automatic thermo
control module.

[0259] The term “top inner surface”, as used herein, generally refers to a surface that is of the top
inner of an object.

[0260] The term “twisting action”, as used herein, generally refers to an action of turning, rotating,
bending or curling.

[0261] The term “vent”, as used herein, generally refers to an opening that may be used for the
escape of a gas or liquid or for the relief of pressure.

[0262] The term “vertical plane”, as used herein, generally refers to a plane that may pass through
a vertical line.

[0263] The term “wall”, as used herein, generally refers to a layer enclosing space. For example,

a wall may be a wall of a container.
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[0264] The term “width”, as used herein, generally refers to a measurement or extent of
something from side to side.

[0265] The term “working area”, as used herein, generally refers to an area where the action of
work is performing. For example, a working area may be an area for the detection of a target.

[0266] The term “working electrode”, as used herein, generally refers to an electrode that may be
used for directing the course of the electrochemical reaction. For example, a working electrode may
be a gold.

[0267] Container

[0268] In one aspect, the present disclosure provides a container. The container may comprise a
sample receptacle and a cap.

[0269] As illustrated in FIG. 1, the present disclosure provides a container 100, comprising a
sample receptacle 110 and a cap 120. The cap 120 may comprise a reservoir 1201 for retaining a
composition, a first piercing member 1202 and a first pierceable barrier 1203 for sealing said
composition within said reservoir 1201; the sample receptacle 110 may comprise a first open end 1101
for receiving a sample, and one or more second piercing members 1102, said first open end 1101 may
be configured for closure by said cap 120 and for receiving said composition; said first piercing
member 1202 and said one or more second piercing members 1102 may be configured to disestablish
the first pierceable barrier 1203 from opposite side of said first pierceable barrier 1203 when said first
open end 1101 may be closed by said cap 120.

[0270] The present disclosure provides a container 100, wherein said first piercing member 1202
may extend downwardly toward said first open end 1101 of the sample receptacle 110 when said first
open end 1101 is closed by said cap 120. For example, some of said first piercing member 1202 may
extend downwardly toward said first open end 1101 of the sample receptacle 110.

[0271] The present disclosure provides a container 100, wherein said cap 120 may comprise a
top inner surface 1204, and said first piercing member 1202 may extend from the top inner surface
1204 of said cap 120. For example, said first piercing member 1202 may extend from the side inner

surface 1204 of said cap 120.
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[0272] The present disclosure provides a container 100, wherein said first piercing member 1202
may extend approximately perpendicularly from said top inner surface 1204. For example, some of
said first piercing member 1202 may extend approximately perpendicularly from said top inner surface
1204.

[0273] The present disclosure provides a container 100, wherein said first piercing member 1202
may comprise a blunt or curved upper edge. For example, wherein said first piercing member 1202
may comprise a feature other than a blunt or curved upper edge, for example, a pointed end. Wherein
said first piercing member 1202 may be configured to maintain a suitable tension in the first pierceable
barrier 1203 and pierce the first pierceable barrier 1203, when said first open end 1101 is closed by
said cap 120.

[0274] The present disclosure provides a container 100, wherein said sample receptacle 110 may
comprise an inner base surface 1103, and the width of said first open end 1101 may be greater than or
equal to the width of said inner base surface 1103. For example, the width of said first open end 1101
may be 1% greater, 2% greater, 5% greater, 10% greater, 20% greater, 50% greater, 1 time greater, 2
times greater, or 3times greater than or equal to the width of said inner base surface 1103.

[0275] The present disclosure provides a container 100, wherein said one or more second piercing
members 1102 may extend upwardly toward said first open end 1101 of the sample receptacle 110.

[0276] The present disclosure provides a container 100, wherein said one or more second piercing
members 1102 may extend from the inner base surface 1103 of said sample receptacle 110.

[0277] The present disclosure provides a container 100, wherein said one or more second piercing
members 1102 may extend approximately perpendicularly from said inner base surface 1103 of said
sample receptacle 110.

[0278] The present disclosure provides a container 100, wherein said sample receptacle 110 may
comprise two of said second piercing members 1102 arranged opposite one another on either side of
a vertical plane extending through the length of said sample receptacle 110.

[0279] The present disclosure provides a container 100, wherein said sample receptacle 110 may

comprise two of said second piercing members 1102 configured to allow said first piercing member
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1202 to be positioned between two of said second piercing members 1102 when said first open end
1101 may be closed by said cap 120. For example, the distance of two of said second piercing members
1102 may be larger or equal to the thickness of said first piercing member 1202. For example, the sum
of the length of said second piercing members 1102 and said first piercing member 1202 may be larger
than the depth of the reservoir 1201.For example, two of said second piercing members 1102 and said
first piercing member 1202 may be configured to maintain a suitable tension in the first pierceable
barrier 1203 and pierce the first pierceable barrier 1203, when said first open end 1101 may be closed
by said cap 120.

[0280] The present disclosure provides a container 100, wherein each of said one or more second
piercing members 1102 may comprise a blunt or curved upper edge. For example, wherein said one
or more second piercing members 1102 may comprise a feature other than a blunt or curved upper
edge, for example, a pointed end.

[0281] The present disclosure provides a container 100, wherein said first and second piercing
members may be configured to disestablish said first pierceable barrier 1203 without a twisting action
during closure of said cap 120.

[0282] The present disclosure provides a container 100, wherein said first pierceable barrier 1203
may comprise a pierceable plastic film or a foil film.

[0283] The present disclosure provides a container 100, wherein said first pierceable barrier 1203
comprises a pierceable film made from a material selected from the group consisting of polyethylene
terephthalate (PETE), polycarbonate, polyethylene, and polyvinyl chloride (PVC).

[0284] The present disclosure provides a container 100, wherein said sample receptacle 110 may
comprise two of said second piercing members 1102 configured to allow said first piercing member
1202 to be positioned between two of said second piercing members 1102 when said first open end
1101 may be closed by said cap 120, wherein said first and second piercing members may be
configured to disestablish said first pierceable barrier 1203 without a twisting action during closure of

said cap 120, wherein said first pierceable barrier 1203 comprises a pierceable film made from a
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material selected from the group consisting of polyethylene terephthalate (PETE), polycarbonate,
polyethylene, and polyvinyl chloride (PVC).

[0285] The present disclosure provides a container 100, wherein said sample receptacle 110 may
comprise an outlet 1104, and said outlet 1104 may be in fluidic communication with said sample
receptacle 110.

[0286] The present disclosure provides a container 100, wherein said outlet 1104 may be on said
inner base surface 1103 of said sample receptacle 110.

[0287] The present disclosure provides a container 100, wherein said outlet 1104 may be sealed
by a second pierceable barrier 1105.

[0288] The present disclosure provides a container 100, wherein said second pierceable barrier
1105 may comprise a pierceable plastic film or a foil film.

[0289] The present disclosure provides a container 100, wherein said second pierceable barrier
1105 may comprises a pierceable film made from a material selected from the group consisting of
polyethylene terephthalate (PETE), polycarbonate, polyethylene, and polyvinyl chloride (PVC).

[0290] The present disclosure provides a container 100, wherein said cap 120 may be attached to
said sample receptacle 110 via a living hinge, or said cap 120 may be not attached to said sample
receptacle 110.

[0291] The present disclosure provides a container 100, wherein said cap 120 may comprise a
wall 1205 defining the outer perimeter of said reservoir 1201.

[0292] The present disclosure provides a container 100, wherein said wall 1205 may have an
outer edge and said first pierceable barrier 1203 may be sealingly attached to said outer edge so as to
cover said reservoir 1201. Wherein, first pierceable barrier 1203 may be sealingly attached to other
part of said reservoir 1201, for example the inner surface or outer surface of said reservoir 1201, so as
to cover said reservoir 1201.

[0293] The present disclosure provides a container 100, wherein said wall 1205 may nest within
the first open end 1101 of said sample receptacle 110 to form a fluid tight seal when said first open

end 1101 may be closed by said cap 120.
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[0294] The present disclosure provides a container 100, wherein an outer surface of said wall
1205 may be made from or may be coated with an elastomeric material for sealingly engagement
against an inner surface of said sample receptacle 110 when said first open end 1101 may be closed
by said cap 120.

[0295] The present disclosure provides a container 100, wherein at least a portion of an interior
surface 1106 of the sample receptacle 110, configured to be in contact with said wall 1205 of the cap
120 when the cap 120 is closed, may be made from or may be coated with an elastomeric material
substantially coextensive with said elastomeric material of the outer surface of the wall 1205, for
sealing the first open end 1101 against flow when the atmospheric pressure may be equal to or greater
than the pressure in the container 100. For example, at least a portion of an interior surface 1106 of
the sample receptacle 110 may be configured to be in contact with said wall 1205 of the cap 120 for
sealing the first open end 1101 against flow of a gas or a fluid. For example, each portion of an interior
surface 1106 of the sample receptacle 110 may be configured to be in contact with said wall 1205 of
the cap 120 for sealing the first open end 1101 against flow of a gas or a fluid.

[0296] The present disclosure provides a container 100, wherein said elastomeric material may
be independently selected from the group consisting of polytetrafluoroethylene (PTFE), polycarbonate
(PCTE), polyethylene (PE) and polypropylene (PP).

[0297] The present disclosure provides a container 100, wherein the reservoir 1201 may be sized
to accommodate no less than about 500 uL fluid. Wherein the reservoir may be sized to accommodate
about 500 uL to about 3000 pL of said composition, for example, about 500 uL to about 3000 uL,
about 700 pL to about 3000 pL, about 900 pL to about 3000 pL, about 1000 pL to about 3000 uL,
about 1100 pL to about 3000 uL, about 1300 uL to about 3000 uL, about 1500 uL to about 3000 L,
about 1700 pL to about 3000 pL, about 1900 uL to about 3000 uL, about 2000 uL to about 3000 uL,
about 2100 pL to about 3000 pL, about 2300 uL to about 3000 uL, about 2500 uL to about 3000 pL,
about 2700 pL to about 3000 pL, about 2900 uL to about 3000 uL, about 500 pL to about 2500 uL,

about 1000 uL to about 2500 pL, about 1500 pL to about 2500 pL, about 500 pL to about 2000 pL,
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about 1000 pL to about 2000 pL., about 1500 ul. to about 2000 ul., about 500 pl. to about 1500 pL,
about 1000 pL to about 1500 uL or about 500 uL. to about 1000 pL of said composition.

[0298] The present disclosure provides a container 100, wherein said sample receptacle 110 may
be configured to receive about 0.5 ml to about 1.5 ml of said sample. Wherein said sample receptacle
110 may be configured to receive about 0.5 ml to about 1.5 ml, 0.7 ml to about 1.5 ml, 0.9 ml to about
1.5 ml, 1.0 ml to about 1.5 ml, 1.1 ml to about 1.5 ml, 1.3 ml to about 1.5 ml, 0.5 ml to about 1.0 ml,
0.7 ml to about 1.0 ml, or 0.9 ml to about 1.0 ml of said sample.

[0299] The present disclosure provides a container 100, wherein said sample may be a biological
sample. Wherein said biological sample may be saliva. Wherein said biological sample may be blood.

[0300] The present disclosure provides a container 100, wherein said sample receptacle 110 may
include an interior surface 1106 that may be sloped downward from said first open end 1101 toward
said inner base surface 1103, wherein said interior surface 1106 may define a flow path for said
composition following release of said composition from said reservoir 1201 when said first pierceable
barrier 1203 may be disestablished by said first and second piercing members.

[0301] The present disclosure provides a container 100, wherein said cap 120 may further
comprise said composition sealed within said reservoir 1201.

[0302] The present disclosure provides a container 100, wherein said composition may comprises
a sample treatment buffer.

[0303] The present disclosure provides a container 100, wherein said composition may comprises
the reagent selected from the group consisting of: redox reagent, .For example, a redox reagent may
be a dithiothreitol (DTT); a nucleic acid may be RNA, or tRNA (transfer ribonucleic acid); a nonionic
detergent may be a Tween, or Tween 20; a DNA intercalating redox reporter may be a methylene blue;
a ribonuclease inhibitor may be a Murine RNase Inhibitor (NEB M0314), Protector RNase Inhibitor
(Roche, RNAINH-RO) or a RNAsecure (Thermo Fisher Scientific, AM7005).

[0304] The present disclosure provides a container 100, wherein said composition may comprises

the reagent selected from the group consisting of: dithiothreitol (DTT), tRNA, Tween 20, methylene
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blue, RNase Inhibitor - Murine (NEB M0314), Protector RNase Inhibitor (Roche, RNAINH-RO), and
RNAsecure (Thermo Fisher Scientific, AM7005).

[0305] As an alternative sample receptacle 110 illustrated in FIG. 2, the present disclosure
provides a container 100, wherein said sample receptacle 110 may comprise one or more third piercing
members 1107 located on an outer base surface of said sample receptacle 110, said one or more third
piercing members 1107 may extend outwardly from said outer base surface. Wherein said sample
receptacle 110 may comprise 1 to 50, 1 t0 20, 1t0 10, 1 to 5, 1 to 4, 1 to 3 or 1 to 2 third piercing
members 1107. Wherein said sample receptacle 110 may comprise 1, 2, 3, 4, or 5 third piercing
members 1107. Wherein said one or more third piercing member 1107 may be arranged in a generally
circular fashion on said outer surface of said extension. Wherein the distance of said one or more third
piercing member 1107 may be basically the same. Said one or more third piercing members 1107 may
extend outwardly from said first open 1101. Said one or more third piercing members 1107 may extend
to a basically different direction of said second piercing members 1102. Said one or more third piercing
members 1107 may extend outwardly from said first open 1101, and said second piercing members
1102 extend towards said first open 1101.

[0306] The present disclosure provides a container 100, wherein sample receptacle 110 may
comprise an extension 1108, said extension 1108 may extend outwardly from said outer base surface
of said sample receptacle 110 and an inner of said extension may be in fluidic communication with
said first open 1101.

[0307] The present disclosure provides a container 100, wherein the diameter of an outer surface
of said extension 1108 may be smaller or equal to the diameter of an inner surface of a sample receiving
inlet 2101 of an adapter 210, as an alternative adapter 210 illustrated in FIG. 3. For example, the
diameter of an inner surface of a sample receiving inlet 2101 of an adapter 210 may be 1% greater, 2%
greater, 5% greater, 10% greater, 20% greater, 50% greater, 1 time greater, 2 times greater, or 3times
greater than the diameter of an outer surface of said extension 1108.

[0308] The present disclosure provides a container 100, wherein said outer surface of said

extension 1108 may be made from or may be coated with an elastomeric material for sealingly
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engagement against said inner surface of said sample receiving inlet 2101 when said container 100
may be mounted on said adapter 210.

[0309] The present disclosure provides a container 100, wherein at least a portion of said inner
surface of said sample receiving inlet 2101, configured to be in contact with said extension 1108 of
said container 100 when said container 100 may be mounted on said adapter 210, may be made from
or may be coated with an elastomeric material substantially coextensive with said elastomeric material
of said outer surface of said extension 1108, to form a fluid tight seal when said container 100 may be
mounted on said adapter 210. Each portion of said inner surface of said sample receiving inlet 2101
may be configured to be in contact with said extension 1108 of said container 100 when said container
100 may be mounted on said adapter 210, to form a fluid tight seal when said container 100 may be
mounted on said adapter 210.

[0310] The present disclosure provides a container 100, wherein said one or more third piercing
members 1107 may extend outwardly from an outer base surface of said extension 1108. Wherein said
one or more third piercing members 1107 may extend outwardly from any surface, such as outer
peripheral surface, of said extension 1108.

[0311] The present disclosure provides a container 100, wherein said one or more third piercing
members 1107 may extend approximately perpendicularly from said outer base surface.

[0312] The present disclosure provides a container 100, wherein said one or more third piercing
members 1107 may extend 1n a direction substantially oppositely to said one or more second piercing
members 1102. Said one or more third piercing members 1107 may extend outwardly from said first
open 1101, and said second piercing members 1102 may extend towards said first open 1101.

[0313] The present disclosure provides a container 100, wherein said one or more third piercing
member 1107 may be arranged in a generally circular fashion on said outer surface of said extension.

[0314] The present disclosure provides a container 100, wherein said one or more third piercing
members 1107 may be arranged surrounding said outlet 1104 of the sample receptable 110. Wherein
said one or more third piercing member 1107 may be arranged in a generally circular fashion on said

outer surface of said extension. Wherein said one or more third piercing member 1107 may be arranged
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in a generally polygon fashion on said outer surface of said extension. Wherein said one or more third
piercing member 1107 may be arranged in a generally regular polygon fashion on said outer surface
of said extension. Wherein said one or more third piercing member 1107 may be arranged in a
generally regular triangle fashion on said outer surface of said extension. Wherein said one or more
third piercing member 1107 may be arranged in a generally regular rectangle fashion on said outer
surface of said extension.

[0315] The present disclosure provides a container 100, wherein said one or more third piercing
members 1107 may be configured to disestablish a pierceable barrier of an adapter 210 when said
container 100 is mounted on said adapter 210.

[0316] The present disclosure provides a container 100, wherein said one or more third piercing
members 1107 may comprise a blunt or curved lower edge. Wherein said one or more third piercing
members 1107 may comprises a feature other than a blunt or curved upper edge, for example, a pointed
end.

[0317] The present disclosure provides a container 100, wherein said one or more third piercing
members 1107 may have a height of no less than about 0.5 mm. For example, the height of said one
or more third piercing members 1107 may be of 0.1 to 0.5 mm, 0.2 to 0.5 mm, 0.3 to 0.5 mm, or 0.4
to 0.5 mm.

[0318] The present disclosure provides a container 100, wherein said one or more third piercing
member 1107 may extend downwardly toward a sample receiving inlet 2101 of an adapter 210 when
said container 100 may be mounted on said adapter 210.

[0319] The present disclosure provides a container 100, wherein said one or more third piercing
member 1107 may extend approximately perpendicularly downwardly toward said sample receiving
inlet 2101 of an adapter 210.

[0320] The present disclosure provides a container 100, wherein said sample receptacle 110 may
comprise one or more outer rings 1109, said one or more outer ring may extend outwardly from said

outer base surface.
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[0321] The present disclosure provides a container 100, wherein an outer surface of said one or
more outer rings 1109 may be made from or may be coated with an elastomeric material for sealingly
engagement against an inner surface of an adapter when said container 100 may be mounted on said
adapter 210.

[0322] The present disclosure provides a container 100, wherein at least a portion of said inner
surface of said adapter 210, configured to be in contact with said one or more outer rings 1109 of said
container 100 when said container 100 may be mounted on said adapter 210, may be made from or
may be coated with an elastomeric material substantially coextensive with said elastomeric material
of said outer surface of said one or more outer rings 1109, to form a fluid tight seal when said container
100 may be mounted on said adapter 210. Each portion of said inner surface of said adapter 210 may
be configured to be in contact with said one or more outer rings 1109 of said container 100 when said
container 100 may be mounted on said adapter 210, to form a fluid tight seal when said container 100
may be mounted on said adapter 210.

[0323] The present disclosure provides a container 100, wherein said cap may comprise a first
snap feature 1206 and said sample receptacle 110 may comprise a second snap feature 1110, said first
snap feature 1206 and said second snap feature 1110 may be configured for said first open 1101 to be
irreversibly closed by said cap 120. The join of said first open 1101 and said cap 120 may be separable
or inseparable depending on the shape of snap feature; the force required to separate the components
varies greatly according to the design.

[0324] FIGs.17A-17E illustrate each view of another cap 120. The cap 120 may comprise a first
snap feature 1206 and first snap feature 1206 has a shape of hook. Wherein, said first snap feature
1206 and said second snap feature of a sample receptacle may be configured to be irreversibly closed
by said cap 120. Wherein, an audible CLICK may be made for positive user feedback when said
sample receptacle is capping. When said sample receptacle is capping, a top-sealing 1207 may be
positioned between the top surface of said sample receptacle and inner surface of said cap 120.
Wherein said top-sealing 1207 may provide a leak-proof seal when said sample receptacle is capping.

Said top-sealing 1207 may be made from or may be coated with an elastomeric material. Wherein,
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said top-sealing 1207 may be pressed when said sample receptacle is capping, which may generate
positive pressure inside container 100.

[0325] FIGs.18A-18E illustrate each view of another cap 120. The volume of said reservoir 1201
of a cap 120 may be about 1.5 mL or about 3 mL.

[0326] FIGs.19A-19E illustrate each view of another sample receptacle 110. The sample
receptacle 110 may comprise a second snap feature 1110. Wherein, said first snap feature 1206 and
said second snap feature of a sample receptacle may be configured to be irreversibly closed by said
cap 120. Wherein, an audible CLICK may be made for positive user feedback when said sample
receptacle is capping. The second snap feature 1110 may be printed, such as to be black, for user
checking the completion of capping. Wherein said sample receptacle 110 may comprise four of second
piercing members 1102 configured to allow first piercing member 1202 to be positioned between two
of second piercing members 1102 when said first open end 1101 may be closed by said cap 120. A fill
line 1112 may be printed on the inner surface or outer surface of the sample receptacle 110, which
may be used for guiding user depositing the requisite amount of sample in sample receptacle 110.
Wherein said sample receptacle 110 may comprise a filter 1113, which may filter out debris that might
otherwise interfere with the test. The filter 1113 may be made of a porous sintered HDPE material.
The diameter of the filter 1113 may be 6mm, and the thickness may be 3-5 mm. Wherein said sample
receptacle 110 may comprise one or more guide ribs. The guide ribs of the sample receptacle 110 may
be positioned on the inner surface of the sample receptacle 110. wherein ribs may guide the insertion
of the cap 120 onto the sample receptacle 110. When said sample receptacle is capping, the top surface
of said sample receptacle may be non-R-angle, which keeps the air pressure in the sample receptacle
110.

[0327] FIG.20 illustrates longitudinal section view of another extension 1108. Wherein, said
extension 1108 may extend outwardly from said outer base surface of said sample receptacle 110.
Wherein about six filter stoppers 1108a may be positioned on the inner side of said extension 1108,
which may be used to prevent filter 1113 being inside the sample receptacle 110. The extension 1108

may comprise two or more sections, the first section 1108b is the part near the bottom of the sample
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receptacle 110, and the second section 1108c¢ is the part away from the bottom of the sample receptacle
110. The outer surface of the first section 1108b may be almost vertical with 0.5-degree draft angle.
The diameter of outer surface of the second section 1108¢ may be smaller than the first section 1108b,
and the outer surface of the second section 1108¢ may be with about 2-degree to 10-degree draft angle,
wherein the diameter of the outer surface of the second section 1108¢ may be smaller when the part is
away from the bottom of the sample receptacle 110. The inner surface of the first section 1108b may
be almost vertical with 0.5-degree draft angle. The diameter of inner surface of the second section
1108¢ may be larger than the first section 1108b, which may guide the filter insertion.

[0328] FIGs.21A-21G illustrate each view of another sample receptacle 110. The sample
receptacle 110 may be used as a swab collector. The sample receptacle 110 may comprise one or more
swab holder 1114. The number of the swab holder 1114 may be 1, 2, 3,4, 5, 6 or 7.

[0329] FIGs.22A-22G illustrate each view of a protector 130. The protector 130 may be used to
snap reversibly onto a container 100 and protect the container 100 from contaminated. The protector
130 may comprise a snap feature 1301. Wherein the snap feature 1301 has a protrusion, which is easy
to be clicked into the indent of the sample receptacle 110. Wherein, the protector 130 may be easy to
be taken out from the sample receptacle 110. he protector 130 may comprise one or more extension,
configured to be in contact with one or more outer rings 1109 of an outer base surface of a container
100 when said container 100 may be mounted on said protector 130.

[0330] The present disclosure provides a container 100, wherein said first snap feature 1206
comprises at least one protruding element and said second snap feature 1110 may comprise at least
one recess element configured to irreversibly catch said at least one protruding element. Wherein said
first snap feature 1206 may comprise at least one recess element and said second snap feature 1110
comprises at least one protruding element configured to irreversibly catch said at least one protruding
element. For example, a protruding element may be a hook, a stud or a bead, which may be deflected
briefly during a joining operation and catch in a depression in the mating component. The join of the
catch may be separable or inseparable depending on the shape of snap feature; the force required to

separate the components varies greatly according to the design.
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[0331] The present disclosure provides a container 100, wherein said sample receptacle 110 may
comprise one or more third snap features 1111, said one or more third snap features 1111 may be on
bottom of said sample receptable 110.

[0332] The present disclosure provides a container 100, wherein said one or more third snap
features 1111 and one or more snap features 2102 of an adapter 210, as an alternative adapter 210
illustrated in FIG. 3, may be configured for said container 100 to be wurreversibly mounted on said
adapter 210. The join of said container 100 and said adapter 210 may be separable or inseparable
depending on the shape of snap feature; the force required to separate the components varies greatly
according to the design.

[0333] The present disclosure provides a container 100, wherein said one or more third snap
features 1111 may comprise at least one protruding element, and said one or more snap features 2102
of said adapter 210 may comprise at least one recess element configured to irreversibly catch said at
least one protruding element. Wherein said one or more third snap features 1111 may comprise at least
one recess element, and said one or more snap features 2102 of said adapter 210 comprise at least one
protruding element configured to irreversibly catch said at least one protruding element. The join of
said third snap features 1111 and said snap features 2102 may be separable or inseparable depending
on the shape of snap feature; the force required to separate the components varies greatly according to
the design.

[0334] The present disclosure provides a container 100, wherein said container 100 and said
adapter 210 may form a tight seal when said container 100 may be mounted on said adapter 210.

[0335] The present disclosure provides a container 100, wherein said one or more third snap
features 1111 may be arranged opposite one another on either side of said outer base surface of said
sample receptable 110.

[0336] The present disclosure provides a container 100, said one or more third snap features 1111
may have a height of about 2 mm to 5 mm. For example, said one or more third snap features 1111
may have a height of about 2 mm to 5 mm, 3 mm to 5 mm, 4 mm to 5 mm, 2 mm to 4 mm, 3 mm to 4

mm or 2 mm to 3 mm.
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[0337] The present disclosure provides a container 100, wherein said one or more third snap
features 1111 may comprise at least one protruding element or at least one recess element.

[0338] The present disclosure provides a container 100, wherein said sample receptacle 110 may
have a height of no less than about 10 mm. The present disclosure provides a container 100, wherein
said sample receptacle may have a height of about 10 mm to about 500 mm. For example, said sample
receptacle 110 may have a height of no less than about 10 mm, no less than about 50 mm, no less than
about 100 mm, no less than about 150 mm, no less than about 200 mm, no less than about 230 mm,
no less than about 240 mm, no less than about 250 mm, no less than about 260 mm, no less than about
300 mm, no less than about 350 mm, no less than about 400 mm, no less than about 450 mm, or no
less than about 500 mm. For example, the height of said sample receptacle 110 may be measured from
the bottom of said sample receptable 110 to the top of the cap 120. For example, the height of said
sample receptacle 110 may be measured from the bottom of said sample receptable 110 to the top of
said sample receptable 110. For example, the height of said sample receptacle 110 may be measured
from the bottom of said sample receptable 110 to the top of the cap 120, when said sample receptable
110 may be fully closed by the cap 120.

[0339] The present disclosure provides a container 100, wherein said sample receptacle 110 may
have a height of about 250 mm. For example, said sample receptacle 110 may have a height of about
10 mm, about 30 mm, about 50 mm, about 100 mm, about 150 mm, about 200 mm, about 500 mm,
about 750 mm, or about 1000 mm.

[0340] The present disclosure provides a container 100, wherein said inner base surface of said
sample receptacle 110 may have an area of about 200 mm? to about 600 mm?. For example, said inner
base surface of said sample receptacle 110 may have an area of about 200 mm? to about 600 mm?,
about 300 mm? to about 600 mm?, about 400 mm?® to about 600 mm?, about 500 mm? to about 600
mm?, about 200 mm? to about 500 mm?, about 300 mm? to about 500 mm?, about 400 mm? to about
500 mm?, about 200 mm? to about 400 mm?, about 300 mm? to about 400 mm?, or about 200 mm? to

about 300 mm?.
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[0341] The present disclosure provides a container 100, comprising a sample receptacle 110 and
a cap 120, wherein said cap 120 may further comprise said composition sealed within said reservoir
1201, said cap may comprise a first snap feature 1206 and said sample receptacle 110 may comprise
a second snap feature 1110, said first snap feature 1206 and said second snap feature 1110 may be
configured for said first open 1101 to be irreversibly closed by said cap 120, said sample receptacle
110 may have a height of about 250 mm and said inner base surface of said sample receptacle 110
may have an area of about 200 mm? to about 600 mm?.

[0342] The present disclosure provides a container 100, comprising a sample receptacle 110 and
a cap 120, wherein said sample receptacle 110 may comprise two of second piercing members 1102
configured to allow first piercing member 1202 to be positioned between two of second piercing
members 1102 when said first open end 1101 may be closed by said cap 120, said first pierceable
barrier 1203 may comprise a pierceable plastic film or a foil film, said outlet 1104 may be sealed by a
second pierceable barrier 1105, said cap 120 may further comprise said composition sealed within said
reservoir 1201, one or more third piercing members 1107 may be configured to disestablish a
pierceable barrier of an adapter 210 when said container 100 is mounted on said adapter 210, said
sample receptacle 110 may have a height of about 250 mm and said inner base surface of said sample
receptacle 110 may have an area of about 200 mm? to about 600 mm?.

[0343] The present disclosure provides a container 100, comprising a sample receptacle 110 and
a cap 120, wherein said sample receptacle 110 may comprise two of second piercing members 1102
configured to allow first piercing member 1202 to be positioned between two of second piercing
members 1102 when said first open end 1101 may be closed by said cap 120, said first pierceable
barrier 1203 may comprise a pierceable plastic film or a foil film, said outlet 1104 may be sealed by a
second pierceable barrier 1105, said cap 120 may further comprise said composition sealed within said
reservoir 1201, sample receptacle 110 may comprise an extension 1108, said one or more third
piercing members 1107 may extend outwardly from an outer base surface of said extension 1108, said
one or more third piercing members 1107 may be configured to disestablish a pierceable barrier of an

adapter 210 when said container 100 is mounted on said adapter 210, said cap may comprise a first
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snap feature 1206 and said sample receptacle 110 may comprise a second snap feature 1110, said first
snap feature 1206 and said second snap feature 1110 may be configured for said first open 1101 to be
irreversibly closed by said cap 120, said sample receptacle 110 may have a height of about 250 mm
and said inner base surface of said sample receptacle 110 may have an area of about 200 mm? to about
600 mm”.

[0344] The present disclosure provides a container 100, comprising a sample receptacle 110 and
a cap 120, wherein said sample receptacle 110 may comprise two of said second piercing members
1102 configured to allow said first piercing member 1202 to be positioned between two of said second
piercing members 1102 when said first open end 1101 may be closed by said cap 120, said first
pierceable barrier 1203 may comprise a pierceable plastic film or a foil film, said outlet 1104 may be
sealed by a second pierceable barrier 1105, at least a portion of an interior surface 1106 of the sample
receptacle 110, configured to be in contact with said wall 1205 of the cap 120 when the cap 120 is
closed, may be made from or may be coated with an elastomeric material substantially coextensive
with said elastomeric material of the outer surface of the wall 1205, for sealing the first open end 1101
against flow when the atmospheric pressure may be equal to or greater than the pressure in the
container 100, said cap 120 may further comprise said composition sealed within said reservoir 1201,
at least a portion of said inner surface of said sample receiving inlet, configured to be in contact with
said extension of said container when said container is mounted on said adapter, is made from or 1s
coated with an elastomeric material substantially coextensive with said elastomeric material of said
outer surface of said extension, to form a fluid tight seal when said container is mounted on said
adapter, sample receptacle 110 may comprise an extension 1108, said one or more third piercing
members 1107 may extend outwardly from an outer base surface of said extension 1108, said one or
more third piercing members 1107 may be configured to disestablish a pierceable barrier of an adapter
210 when said container 100 is mounted on said adapter 210, at least a portion of said inner surface of
said adapter 210, configured to be in contact with said one or more outer rings 1109 of said container
100 when said container 100 may be mounted on said adapter 210, may be made from or may be

coated with an elastomeric material substantially coextensive with said elastomeric material of said



WO 2022/172205 PCT/1B2022/051223
40

outer surface of said one or more outer rings 1109, to form a fluid tight seal when said container 100
may be mounted on said adapter 210, said cap may comprise a first snap feature 1206 and said sample
receptacle 110 may comprise a second snap feature 1110, said first snap feature 1206 and said second
snap feature 1110 may be configured for said first open 1101 to be irreversibly closed by said cap 120,
sald sample receptacle 110 may have a height of about 250 mm and said inner base surface of said
sample receptacle 110 may have an area of about 200 mm? to about 600 mm?. An alternative sample
receptacle 110 may be illustrated in FIG. 6 and FIG. 7, an alternative adapter 210 may be illustrated
in FIG. 8, an alternative cap 120 may be illustrated in FIG. 9 and FIG. 10, and an alternative container
100 and an alternative adapter 210 may be illustrated in FIG. 11 and FIG. 12.

[0345] Device

[0346] As illustrated in FIG. 4, the present disclosure provides a device 300 comprising a first
layer 310, said first layer 310 may comprise a sample receiving inlet 3101, and at least one fluid
channel 3102 extending from and in fluidic communication with said sample receiving inlet 3101, the
terminus of each fluid channel may be in fluid communication with a vent 3103 sealed by a
hydrophobic vent material, wherein said first layer 310 may have an average thickness of about 0.1
mm to about 0.3 mm. For example, said first layer 310 may have an average thickness of about 0.1
mm to about 0.3 mm, about 0.1 mm to about 0.2 mm, or about 0.2 mm to about 0.3 mm. Wherein said
at least one fluid channel 3102 may be configured to be completely filled with about 20 uL to about
150 yL fluid. For example, said at least one fluid channel 3102 may be configured to be completely
filled with about 20 pL to about 150 uL fluid, about 30 uL to about 150 pL fluid, about 50 pL to about
150 pL fluid, about 70 pL to about 150 pL fluid, about 100 uL to about 150 pL fluid, about 120 pL to
about 150 pL fluid, about 140 pL to about 150 pL fluid, about 20 uL to about 140 pL fluid, about 30
uL to about 140 pL fluid, about 50 uL to about 140 uL fluid, about 70 uL to about 140 uL fluid, about
100 uL to about 140 uL fluid, about 120 pL to about 140 uL fluid, about 20 uL to about 100 pL fluid,
about 30 pL to about 100 uL fluid, about SO pL to about 100 pL fluid, about 70 uL to about 100 pL
fluid, about 20 pL to about SO pL fluid, about 30 pL to about SO pL fluid, or about 20 pL to about 30

pL fluid. For example, that said at least one fluid channel 3102 may be configured to be completely
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filled with certain fluid may mean that said fluid channel 3102 may be configured to be filled from the
sample receiving inlet 3101 to said vent 3103. For example, that said at least one fluid channel 3102
may be configured to be completely filled with certain fluid may mean that said fluid channel 3102
may be configured to be filled from the sample receiving inlet 3101 to halfway of said fluid channel
3102, for example the opening 3301 of a third layer 330.

[0347] The present disclosure provides a device 300, wherein said at least one fluid channel 3102
may comprise two or more fluid channels 3102 substantially equidistant from said sample receiving
inlet 3101.

[0348] The present disclosure provides a device 300, wherein said at least one fluid channel 3102
may comprise two or more fluid channels 3102 with substantially equal channel width.

[0349] The present disclosure provides a device 300, wherein pore size of said vent 3103 may
have an average diameter of about 0.1 um to about 10 um. For example, pore size of said vent 3103
may have an average diameter of about 0.1 pm to about 10 um, about 0.2 um to about 10 um, about
0.5 um to about 10 um, about 1 um to about 10 um, about 5 um to about 10 um, or about 7 um to
about 10 um. For example, pore size of said vent 3103 may have an average diameter of about 0.1 um,
about 0.3 pm, about 0.5 pm, about 1 um, about 2 pm, about 5 pm, about 7 um, or about 10 um.

[0350] The present disclosure provides a device 300, wherein said vent 3103 may be a self-
sealing vent. For example, the material for sealing the vent 3103 may be self-sealing.

[0351] The present disclosure provides a device 300, wherein said hydrophobic vent material
may be selected from the group consisting of: polytetrafluoroethylene (PTFE), polycarbonate (PCTE),
polyethylene (PE) and polypropylene (PP).

[0352] The present disclosure provides a device 300, wherein side walls of the at least one fluid
channel 3102 may be not coated with a hydrophilic material.

[0353] The present disclosure provides a device 300, wherein said sample receiving inlet 3101
may comprise a lyophilized reagent 2105, as illustrated in FIG. 5.

[0354] The present disclosure provides a device 300, wherein said lyophilized reagent 2105 may

comprise an assay reagent.
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[0355] The present disclosure provides a device 300, wherein said assay reagent may comprise a
nucleic acid amplification enzyme and a DNA primer.

[0356] The present disclosure provides a device 300, wherein a height of each fluid channel 3102
may be about 0.1 mm to about 1.5 mm. For example, height of each fluid channel 3102 may be about
0.1 mm to about 1.5 mm, about 0.5 mm to about 1.5 mm, about 1.0 mm to about 1.5 mm, about 0.1
mm to about 1.0 mm, about 0.5 mm to about 1.0 mm, or about 0.1 mm to about 0.5 mm.

[0357] The present disclosure provides a device 300, wherein a width of each fluid channel 3102
may be about 0.3 mm to about 1 mm. For example, width of each fluid channel 3102 may be about
0.3 mm to about 1 mm, about 0.5 mm to about 1 mm, about 0.7 mm to about 1 mm, about 0.3 mm to
about 0.7 mm, about 0.5 mm to about 0.7 mm, or about 0.3 mm to about 0.5 m.

[0358] The present disclosure provides a device 300, wherein a length of each fluid channel 3102
may be about 50 mm to about 150 mm. For example, length of each fluid channel 3102 may be about
50 mm to about 150 mm, about 100 mm to about 150 mm, or about 50 mm to about 100 mm.

[0359] The present disclosure provides a device 300, wherein a height of each fluid channel 3102
may be about 0.1 mm to about 1.5 mm, a width of each fluid channel 3102 may be about 0.3 mm to
about 1 mm and a length of each fluid channel 3102 may be about 50 mm to about 150 mm.

[0360] The present disclosure provides a device 300, wherein said first layer 310 may be made
of a polycarbonate material, an acrylic material or a mylar material.

[0361] The present disclosure provides a device 300, said device 300 further may comprise a
second layer 320 with at least one side coated with a hydrophilic material, and when said second layer
320 1s operably coupled with said first layer 310, said side coated with the hydrophilic material faces
and/or may be in contact with the first layer 310. For example, the side of said second layer 320 coated
with a hydrophilic material may indicate the side that may be contact with the first layer 310.

[0362] The present disclosure provides a device 300, said side may be coated with said
hydrophilic material via an acrylic material or a silicone material.

[0363] The present disclosure provides a device 300, wherein said second layer 320 may

comprise a sample receiving inlet 3201, and when said second layer 320 may be operably coupled
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with said first layer 310, said sample receiving inlet 3201 in the second layer 320 may be vertically
aligned to said sample receiving inlet 3101 in the first layer 310. For example, when said second layer
320 may be operably coupled with said first layer 310, at least a portion of said sample receiving inlet
3201 in the second layer 320 may be vertically aligned to said sample receiving inlet 3101 in the first
layer 310, so that said sample receiving inlet 3201 in the second layer 320 may be in fluidic
communication with said sample receiving inlet 3101 in the first layer 310.

[0364] The present disclosure provides a device 300, wherein said second layer 320 may be made
of a polycarbonate material, an acrylic material or a mylar material.

[0365] The present disclosure provides a device 300, wherein said second layer 320 may have an
average thickness of about 1 mm to about 4 mm. For example, said second layer 320 may have an
average thickness of about 1 mm to about 4 mm, about 2 mm to about 4 mm, about 3 mm to about 4
mm, about 1 mm to about 3 mm, 2 mm to about 3 mm, or about 1 mm to about 2 mm.

[0366] The present disclosure provides a device 300, wherein said second layer 320 may be
bound to said first layer 310 with an adhesive.

[0367] The present disclosure provides a device 300, wherein said adhesive may comprise an
acrylic material or a silicone material.

[0368] The present disclosure provides a device 300, wherein said device 300 may further
comprise a third layer 330 with at least one side coated with a hydrophilic material, and when said
third layer 330 1s operably coupled with said first layer 310, said side coated with the hydrophilic
material faces and/or may be in contact with the first layer 310. For example, the side of said third
layer 330 coated with a hydrophilic material may indicate the side that may be contact with the first
layer 310.

[0369] The present disclosure provides a device 300, wherein said third layer 330 may have an
average thickness of about 0.1 mm to about 0.3 mm. For example, said third layer 330 may have an
average thickness of about 1 mm to about 4 mm, about 2 mm to about 4 mm, about 3 mm to about 4

mm, about 1 mm to about 3 mm, 2 mm to about 3 mm, or about 1 mm to about 2 mm.
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[0370] The present disclosure provides a device 300, wherein said third layer 330 may be bound
to said first layer 310 with an adhesive.

[0371] The present disclosure provides a device 300, wherein said adhesive may comprise an
acrylic material or a silicone material. For example, said adhesive may be an adhesive of a tape, the
adhesive of the tape may comprise an acrylic material or a silicone material, and the carrier material
of the tape may be selected from various materials, e.g., a polyester film. Examples may be 3M 1513,
3M 1524A, 3M 9965, 3M 1522, 3M 1522 H, Vancive MED 1832, Vancive MED 6361U, Adhesives
Research 90445 or Adhesives Research 92712. Examples may be Adhesive Research 90880, or
Adhesive Research 8026.

[0372] The present disclosure provides a device 300, wherein said third layer 330 may comprise
at least one opening 3301, when said third layer 330 may be operably coupled with said first layer 310,
each of said at least one opening 3301 may be aligned to and in fluid communication with a fluid
channel in the first layer 310. For example, one of said at least one opening 3301 may be aligned to
and in fluid communication with a fluid channel in the first layer 310. For example, 2, 3, 4 or 5 of said
at least one opening 3301 may be aligned to and in fluid communication with a fluid channel in the
first layer 310.

[0373] The present disclosure provides a device 300, wherein said third layer 330 may comprise
two or more said openings 3301, and when said third layer 330 may be operably coupled with said
first layer 310, none of the openings 3301 may be aligned to the same fluid channel 3102 with another
opening 3301.

[0374] The present disclosure provides a device 300, wherein said third layer 330 may be made
of a hydrophilic material.

[0375] The present disclosure provides a device 300, wherein said hydrophilic material may be
polyester. A polyester may be selected from the group consisting of 3M 9984, 3M 9971, 3M 9962,
3M 9960, Kemafoil HNW, and Kemafoil HNW-W. A polyester film may have a thickness of 23mm

to 350 mm; a polyester film may have a color of white, clear or translucent.
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[0376] The present disclosure provides a device 300, wherein said device 300 may further
comprise a fourth layer 340, and the fourth layer 340 may comprise at least one vent 3401 sealed by a
hydrophobic vent material, when said device 300 may be assembled, said terminus of each fluid
channel 3102 in said first layer 310 may be in fluid communication with said at least one vent 3401 of
the fourth layer 340.

[0377] The present disclosure provides a device 300, wherein said fourth layer 340 may have a
thickness of about 0.1 mm to about 0.3 mm. For example, said fourth layer 340 may have an average
thickness of about 0.1 mm to about 0.4 mm, about 0.2 mm to about 0.4 mm, about 0.3 mm to about
0.4 mm, about 0.1 mm to about 0.3 mm, 0.2 mm to about 0.3 mm, or about 0.1 mm to about 0.2 mm.

[0378] The present disclosure provides a device 300, wherein said fourth layer 340 may be bound
to said second layer 320 with an adhesive, or said fourth layer 340 may be an adhesive.

[0379] The present disclosure provides a device 300, wherein said adhesive may comprise an
acrylic material or a silicone material.

[0380] The present disclosure provides a device 300, wherein said fourth layer 340 may be made
of an acrylic material or a silicone material.

[0381] The present disclosure provides a device 300, wherein said fourth layer 340 may comprise
a sample receiving inlet 3402, and when said fourth layer 340 may be operably coupled with said
second layer 320, said sample receiving inlet 3402 in the fourth layer 340 may be vertically aligned to
said sample receiving inlet in the second layer 320. For example, when said second layer 320 may be
operably coupled with said fourth layer 340, at least a portion of said sample receiving inlet 3201 in
the second layer 320 may be vertically aligned to said sample receiving inlet 3401 in the fourth layer
340, so that said sample receiving inlet 3201 in the second layer 320 may be in fluidic communication
with said sample receiving inlet 3401 in the fourth layer 340.

[0382] The present disclosure provides a device 300, wherein said device 300 further may
comprise a fifth layer 350, said fifth layer 350 may comprise a substrate coated with a layer of
conductive material, and said conductive material may be ablated to form insulative areas on said fifth

layer 350.
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[0383] The present disclosure provides a device 300, wherein said conductive material may be
gold. For example, said conductive material may be a bare gold, or a gold coated with certain material.

[0384] The present disclosure provides a device 300, wherein said substrate may be made from
a material selected from the group consisting of polyethylene terephthalate (PETE), acrylonitrile
butadiene styrene (ABS), polystyrene, polycarbonate, an acrylic, polyethylene terephthalate (PETG),
polysulfone, and polyvinyl chloride (PVC).

[0385] The present disclosure provides a device 300, wherein said fifth layer 350 may comprise
two symmetrically positioned insertion monitoring electrodes 3501, and when said device 300 is
assembled, said insertion monitoring electrodes 3501 may be exposed and not covered by any other
layer of said device 350. For example, said insertion monitoring electrodes 3501 may be an electrode
embraced by an insulative area. For example, said insertion monitoring electrodes 3501 may be a
conductive area embraced by an insulative area.

[0386] The present disclosure provides a device 300, wherein said two insertion monitoring
electrodes 3501 may be substantially identical, for example of shape or of area.

[0387] The present disclosure provides a device 300, wherein the length of said insertion
monitoring electrode 3501 may be about 2 mm to about 4 mm. For example, the length of said insertion
monitoring electrode 3501 may be about 1 mm to about 4 mm, about 2 mm to about 4 mm, about 3
mm to about 4 mm, about 1 mm to about 3 mm, 2 mm to about 3 mm, or about 1 mm to about 2 mm.

[0388] The present disclosure provides a device 300, wherein the width of said insertion
monitoring electrode may be about 1 mm to about 3 mm. For example, the width of said insertion
monitoring electrode 3501 may be about 1 mm to about 4 mm, about 2 mm to about 4 mm, about 3
mm to about 4 mm, about 1 mm to about 3 mm, 2 mm to about 3 mm, or about 1 mm to about 2 mm.

[0389] The present disclosure provides a device 300, wherein said insertion monitoring electrode
3501 may be located in a corner of said fifth layer 350, for example, each corner of the fifth layer 350.

[0390] The present disclosure provides a device 300, wherein said fifth layer 350 may comprise
at least one working area 3502, said working area 3502 may comprise a working electrode, a counter

electrode, a reference electrode and at least two fluid fill electrodes. For example, said fifth layer 350
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may comprise at least one, at least 2, at least 3, at least 4 or at least 5 working areas 3502. For example,
said fifth layer 350 may comprise 1, 2, 3, 4 or 5 working areas 3502.

[0391] The present disclosure provides a device 300, wherein said counter electrode may
embrace said working electrode.

[0392] The present disclosure provides a device 300, wherein at least one of said fluid fill
electrodes may be positioned prior to said working electrode and at least one of said fluid fill electrodes
may be positioned after said working electrode along the direction of the current flow.

[0393] The present disclosure provides a device 300, wherein said fifth layer 350 may have an
average thickness of about 0.1 mm to about 0.3 mm. For example, said fifth layer 350 may have an
average thickness of about 0.1 mm to about 0.4 mm, about 0.2 mm to about 0.4 mm, about 0.3 mm to
about 0.4 mm, about 0.1 mm to about 0.3 mm, 0.2 mm to about 0.3 mm, or about 0.1 mm to about 0.2
mm.

[0394] The present disclosure provides a device 300, wherein said fifth layer 350 may be bound
to said third layer with an adhesive.

[0395] The present disclosure provides a device 300, wherein said adhesive may comprise an
acrylic material or a silicone material.

[0396] The present disclosure provides a device 300, wherein when said third layer 330 is
operably coupled with said fifth layer 350, said opening 3301 in said third layer 330 may be aligned
to and in fluid communication with said working area 3502 in the fifth layer 350.

[0397] The present disclosure provides a device 300, wherein when said third layer 330 may be
operably coupled with said fifth layer 350, said working area 3502 may be not covered by said third
layer 330.

[0398] The present disclosure provides a device 300, wherein when said device 300 may be
assembled, said working area 3502 of said fifth layer 350 may be in fluid communication with said
fluid channel 3102 of said first layer 310.

[0399] The present disclosure provides a device 300, wherein said device 300 further may

comprise an adapter 210 for operably coupling to a container 100.
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[0400] The present disclosure provides a device 300, wherein said container 100 may comprise
the container 100 according to any one of the present disclosures.

[0401] The present disclosure provides a device 300, wherein said adapter 210 may comprise a
sample receiving inlet 2101 configured to be in fluid communication with said sample receiving inlet
3101 of said first layer 310 of an assembled device 300.

[0402] The present disclosure provides a device 300, wherein said sample receiving inlet 2101
of said adapter 210 may be sealed by a pierceable barrier.

[0403] The present disclosure provides a device 300, wherein said pierceable barrier may
comprise a pierceable plastic films or a foil film.

[0404] The present disclosure provides a device 300, wherein said first pierceable barrier may
comprise a pierceable film made from a material selected from the group consisting of polyethylene
terephthalate (PETE), polycarbonate, polyethylene, and polyvinyl chloride (PVC).

[0405] The present disclosure provides a device 300, wherein said sample receiving inlet 2101
of said adapter 210 may comprise a blocking element 2104 having a bottom configured to prevent said
lyophilized reagent 2105 from leaving said device 300, as illustrated in FIG. 5.

[0406] The present disclosure provides a device 300, wherein the bottom of said blocking element
2104 may have a width greater than that of the lyophilized reagent 2105.

[0407] The present disclosure provides a device 300, wherein said blocking element 2104 may
comprise at least one piercing member 2103 extending upwardly toward said pierceable barrier.

[0408] The present disclosure provides a device 300, wherein said piercing member 2103 may
be configured to disestablish a pierceable barrier of a container 100 and a sample receptacle 110 of
said container 100 may be in fluidic communication with said sample receiving inlet 2101 of said
device 300, when said container may be mounted on said device 300.

[0409] The present disclosure provides a device 300, wherein said container 100 may comprise
one or more piercing member 1107, and said piercing member 2103 of said device 300 may be allowed
to be positioned between said piercing member 1107 of said container 100 when said container 100

may be mounted on said device 300.
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[0410] The present disclosure provides a device 300, wherein said one or more piercing member
2103 may have a height of less than 5 mm. For example, said one or more piercing member 2103 may
have a height of less than 5 mm, less than 4 mm, less than 3 mm, less than 2 mm, less than 1 mm, or
less than 0.5 mm.

[0411] The present disclosure provides a device 300, wherein said piercing member 1107 of said
container 100 may be configured to disestablish said pierceable barrier of said device 300, said
piercing member 2103 of said device 300 may be configured to disestablish a pierceable barrier of
said container 100 and a sample receptacle 110 of said container 100 may be in fluidic communication
with said sample receiving inlet 2101 of said adapter 210, when said container 100 may be mounted
on said device 300.

[0412] The present disclosure provides a device 300, wherein said piercing member 2103 may
comprise a blunt or curved upper edge. Wherein said piercing member 2103 may comprise a pointed
ending.

[0413] The present disclosure provides a device 300, wherein said adapter 210 may comprise one
or more snap features 2102.

[0414] The present disclosure provides a device 300, wherein said one or more snap features
2102 of said adapter 210 may comprise at least one protruding element or at least one recess element.

[0415] The present disclosure provides a device 300, wherein said one or more snap features
2102 of said adapter 210 and one or more snap features 1111 of a container 100 may be configured
for said container 100 to be irreversibly mounted on said device 300. The join of said snap features
1111 of a container 100 and said snap features 2102 of said adapter 210 may be separable or
inseparable depending on the shape of snap feature; the force required to separate the components may
vary greatly according to the design.

[0416] The present disclosure provides a device 300, wherein said one or more snap features
1111 of said container 100 may comprise at least one protruding element, and said one or more snap
features 2102 of said device 300 may comprise at least one recess element configured to irreversibly

catch said at least one protruding element.
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[0417] The present disclosure provides a device 300, wherein at least a portion of the inner
surface of the adapter 210, configured to be in contact with one or more outer rings 1109 of an outer
base surface of a container 100 when said container 100 is mounted on said device 300, may be made
from or may be coated with an elastomeric material substantially coextensive with said elastomeric
material of the outer surface of said outer rings 1109, to form a fluid tight seal when said container
100 may be mounted on said adapter 210.

[0418] The present disclosure provides a device 300, wherein a device 300 comprising a first
layer 310, said first layer 310 may comprise a sample receiving inlet 3101, and at least one fluid
channel 3102 extending from and in fluidic communication with said sample receiving inlet 3101, the
terminus of each fluid channel may be in fluid communication with a vent 3103 sealed by a
hydrophobic vent material, said at least one fluid channel 3102 may be configured to be completely
filled with about 20 pL to about 150 uL fluid, the material for sealing the vent 3103 may be self-
sealing, said sample receiving inlet 3101 may comprise a lyophilized reagent 2105, a height of each
fluid channel 3102 may be about 0.1 mm to about 1.5 mm, a width of each fluid channel 3102 may be
about 0.3 mm to about 1 mm, a length of each fluid channel 3102 may be about 50 mm to about 150
mm, said device 300 further may comprise a fifth layer 350, said fifth layer 350 may comprise a
substrate coated with a layer of conductive material, and said conductive material may be ablated to
form insulative areas on said fifth layer 350, said fifth layer 350 may comprise two symmetrically
positioned insertion monitoring electrodes 3501, and when said device 300 1s assembled, said insertion
monitoring electrodes 3501 may be exposed and not covered by any other layer of said device 350,
said fifth layer 350 may comprise at least one working area 3502, said working area 3502 may
comprise a working electrode, a counter electrode, a reference electrode and at least two fluid fill
electrodes, at least one of said fluid fill electrodes may be positioned prior to said working electrode
and at least one of said fluid fill electrodes may be positioned after said working electrode along the
direction of the current flow.

[0419] The present disclosure provides a device 300, wherein said device 300 further may

comprise a fifth layer 350, said fifth layer 350 may comprise a substrate coated with a layer of
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conductive material, and said conductive material may be ablated to form insulative areas on said fifth
layer 350, said fifth layer 350 may comprise two symmetrically positioned insertion monitoring
electrodes 3501, and when said device 300 1s assembled, said insertion monitoring electrodes 3501
may be exposed and not covered by any other layer of said device 350, said fifth layer 350 may
comprise at least one working area 3502, said working area 3502 may comprise a working electrode,
a counter electrode, a reference electrode and at least two fluid fill electrodes, at least one of said fluid
fill electrodes may be positioned prior to said working electrode and at least one of said fluid fill
electrodes may be positioned after said working electrode along the direction of the current flow.

[0420] The present disclosure provides a device 300, wherein a device 300 comprising a first
layer 310, said first layer 310 may comprise a sample receiving inlet 3101, and at least one fluid
channel 3102 extending from and in fluidic communication with said sample receiving inlet 3101, the
terminus of each fluid channel may be in fluid communication with a vent 3103 sealed by a
hydrophobic vent material, said at least one fluid channel 3102 may be configured to be completely
filled with about 20 pL to about 150 uL fluid, the material for sealing the vent 3103 may be self-
sealing, said sample receiving inlet 3101 may comprise a lyophilized reagent 2105, a height of each
fluid channel 3102 may be about 0.1 mm to about 1.5 mm, a width of each fluid channel 3102 may be
about 0.3 mm to about 1 mm, a length of each fluid channel 3102 may be about 50 mm to about 150
mm.

[0421] The present disclosure provides a device 300, wherein a device 300 comprising a first
layer 310, said first layer 310 may comprise a sample receiving inlet 3101, and at least one fluid
channel 3102 extending from and in fluidic communication with said sample receiving inlet 3101, the
terminus of each fluid channel may be in fluid communication with a vent 3103 sealed by a
hydrophobic vent material, said at least one fluid channel 3102 may be configured to be completely
filled with about 20 pL to about 150 uL fluid, the material for sealing the vent 3103 may be self-
sealing, said sample receiving inlet 3101 may comprise a lyophilized reagent 2105, a height of each
fluid channel 3102 may be about 0.1 mm to about 1.5 mm, a width of each fluid channel 3102 may be

about 0.3 mm to about 1 mm, a length of each fluid channel 3102 may be about 50 mm to about 150
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mm, said device 300 further may comprise a fifth layer 350, said fifth layer 350 may comprise a
substrate coated with a layer of conductive material, and said conductive material may be ablated to
form insulative areas on said fifth layer 350, said fifth layer 350 may comprise two symmetrically
positioned insertion monitoring electrodes 3501, and when said device 300 is assembled, said insertion
monitoring electrodes 3501 may be exposed and not covered by any other layer of said device 350,
said fifth layer 350 may comprise at least one working area 3502, said working area 3502 may
comprise a working electrode, a counter electrode, a reference electrode and at least two fluid fill
electrodes, at least one of said fluid fill electrodes may be positioned prior to said working electrode
and at least one of said fluid fill electrodes may be positioned after said working electrode along the
direction of the current flow, when a third layer 330 is operably coupled with said fifth layer 350, an
opening 3301 in a third layer 330 may be aligned to and in fluid communication with said working
area 3502 in the fifth layer 350, said device 300 further may comprise an adapter 210 for operably
coupling to a container 100, said adapter 210 may comprise a sample receiving inlet 2101 configured
to be in fluid communication with said sample receiving inlet 3101 of said first layer 310 of an
assembled device 300, said sample receiving inlet 2101 of said adapter 210 may be sealed by a
pierceable barrier, said container 100 may comprise one or more piercing member 1107, and said
piercing member 2103 of said device 300 may be allowed to be positioned between said piercing
member 1107 of said container 100 when said container 100 may be mounted on said device 300.
[0422] The present disclosure provides a device 300, wherein a device 300 comprising a first
layer 310, said first layer 310 may comprise a sample receiving inlet 3101, and at least one fluid
channel 3102 extending from and in fluidic communication with said sample receiving inlet 3101, the
terminus of each fluid channel may be in fluid communication with a vent 3103 sealed by a
hydrophobic vent material, said at least one fluid channel 3102 may be configured to be completely
filled with about 20 pL to about 150 uL fluid, the material for sealing the vent 3103 may be self-
sealing, said sample receiving inlet 3101 may comprise a lyophilized reagent 2105, a height of each
fluid channel 3102 may be about 0.1 mm to about 1.5 mm, a width of each fluid channel 3102 may be

about 0.3 mm to about 1 mm, a length of each fluid channel 3102 may be about 50 mm to about 150
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mm, said device 300 further may comprise a fifth layer 350, said fifth layer 350 may comprise a
substrate coated with a layer of conductive material, and said conductive material may be ablated to
form insulative areas on said fifth layer 350, said fifth layer 350 may comprise two symmetrically
positioned insertion monitoring electrodes 3501, and when said device 300 is assembled, said insertion
monitoring electrodes 3501 may be exposed and not covered by any other layer of said device 350,
said fifth layer 350 may comprise at least one working area 3502, said working area 3502 may
comprise a working electrode, a counter electrode, a reference electrode and at least two fluid fill
electrodes, at least one of said fluid fill electrodes may be positioned prior to said working electrode
and at least one of said fluid fill electrodes may be positioned after said working electrode along the
direction of the current flow, when a third layer 330 is operably coupled with said fifth layer 350, an
opening 3301 in a third layer 330 may be aligned to and in fluid communication with said working
area 3502 in the fifth layer 350, said device 300 further may comprise an adapter 210 for operably
coupling to a container 100, said adapter 210 may comprise a sample receiving inlet 2101 configured
to be in fluid communication with said sample receiving inlet 3101 of said first layer 310 of an
assembled device 300, said sample receiving inlet 2101 of said adapter 210 may be sealed by a
pierceable barrier, said sample receiving inlet 2101 of said adapter 210 may comprise a blocking
element 2104 having a bottom configured to prevent said lyophilized reagent 2105 from leaving said
device 300, said container 100 may comprise one or more piercing member 1107, and said piercing
member 2103 of said device 300 may be allowed to be positioned between said piercing member 1107
of said container 100 when said container 100 may be mounted on said device 300, said adapter 210
may comprise one or more snap features 2102, one or more snap features 2102 of said adapter 210
and one or more snap features 1111 of a container 100 may be configured for said container 100 to be
irreversibly mounted on said device 300, at least a portion of the inner surface of the adapter 210,
configured to be in contact with one or more outer rings 1109 of an outer base surface of a container
100 when said container 100 is mounted on said device 300, may be made from or may be coated with

an elastomeric material substantially coextensive with said elastomeric material of the outer surface
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of said outer rings 1109, to form a fluid tight seal when said container 100 may be mounted on said
adapter 210.

[0423] The present disclosure provides a device 300, wherein a device 300 comprising a first
layer 310, said first layer 310 may comprise a sample receiving inlet 3101, and at least one fluid
channel 3102 extending from and in fluidic communication with said sample receiving inlet 3101, the
terminus of each fluid channel may be in fluid communication with a vent 3103 sealed by a
hydrophobic vent material, said at least one fluid channel 3102 may be configured to be completely
filled with about 20 pL to about 150 uL fluid, the material for sealing the vent 3103 may be self-
sealing, said sample receiving inlet 3101 may comprise a lyophilized reagent 2105, a height of each
fluid channel 3102 may be about 0.1 mm to about 1.5 mm, a width of each fluid channel 3102 may be
about 0.3 mm to about 1 mm, a length of each fluid channel 3102 may be about 50 mm to about 150
mm, said device 300 further may comprise a second layer 320 with at least one side coated with a
hydrophilic material, when said second layer 320 is operably coupled with said first layer 310, said
side coated with the hydrophilic material faces and/or may be in contact with the first layer 310, said
second layer 320 may comprise a sample receiving inlet 3201, and when said second layer 320 may
be operably coupled with said first layer 310, said sample receiving inlet 3201 in the second layer 320
may be vertically aligned to said sample receiving inlet 3101 in the first layer 310, said device 300
may further comprise a third layer 330 with at least one side coated with a hydrophilic material, and
when said third layer 330 1s operably coupled with said first layer 310, said side coated with the
hydrophilic material faces and/or may be in contact with the first layer 310, said third layer 330 may
comprise at least one opening 3301, when said third layer 330 is operably coupled with said first layer
310, each of said at least one opening 3301 may be aligned to and in fluid communication with a fluid
channel in the first layer 310, said device 300 may further comprise a fourth layer 340, and the fourth
layer 340 may comprise at least one vent 3401 sealed by a hydrophobic vent material, when said device
300 may be assembled, said terminus of each fluid channel 3102 in said first layer 310 may be in fluid
communication with said at least one vent 3401 of the fourth layer 340, said device 300 further may

comprise a fifth layer 350, said fifth layer 350 may comprise a substrate coated with a layer of



WO 2022/172205 PCT/1B2022/051223
55

conductive material, and said conductive material may be ablated to form insulative areas on said fifth
layer 350, said fifth layer 350 may comprise two symmetrically positioned insertion monitoring
electrodes 3501, and when said device 300 1s assembled, said insertion monitoring electrodes 3501
may be exposed and not covered by any other layer of said device 350, said fifth layer 350 may
comprise at least one working area 3502, said working area 3502 may comprise a working electrode,
a counter electrode, a reference electrode and at least two fluid fill electrodes, at least one of said fluid
fill electrodes may be positioned prior to said working electrode and at least one of said fluid fill
electrodes may be positioned after said working electrode along the direction of the current flow, when
said third layer 330 is operably coupled with said fifth layer 350, said opening 3301 in said third layer
330 may be aligned to and in fluid communication with said working area 3502 in the fifth layer 350,
said device 300 further may comprise an adapter 210 for operably coupling to a container 100, said
adapter 210 may comprise a sample receiving inlet 2101 configured to be in fluid communication with
said sample receiving inlet 3101 of said first layer 310 of an assembled device 300, said sample
receiving inlet 2101 of said adapter 210 may be sealed by a pierceable barrier, said sample receiving
mnlet 2101 of said adapter 210 may comprise a blocking element 2104 having a bottom configured to
prevent said lyophilized reagent 2105 from leaving said device 300, said container 100 may comprise
one or more piercing member 1107, and said piercing member 2103 of said device 300 may be allowed
to be positioned between said piercing member 1107 of said container 100 when said container 100
may be mounted on said device 300, said adapter 210 may comprise one or more snap features 2102,
one or more snap features 2102 of said adapter 210 and one or more snap features 1111 of a container
100 may be configured for said container 100 to be irreversibly mounted on said device 300, at least
a portion of the inner surface of the adapter 210, configured to be in contact with one or more outer
rings 1109 of an outer base surface of a container 100 when said container 100 is mounted on said
device 300, may be made from or may be coated with an elastomeric material substantially coextensive
with said elastomeric material of the outer surface of said outer rings 1109, to form a fluid tight seal

when said container 100 may be mounted on said adapter 210.
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[0424] FIGs.14A-14B illustrate top visible view and top see-through view of another present
device. The device 300 may comprise at least one reaction chamber 3104. Wherein the reaction
chamber 3104 may be the shape of a doom. Wherein lyophilized reagent may be present in the chamber
3104. Said lyophilized reagent may comprise a nucleic acid amplification enzyme and a DNA primer
for LAMP reaction. Wherein, each of the reaction chamber 3104 may be independent. Wherein, the
lyophilized reagent in one reaction chamber 3104 may be different from the lyophilized reagent in
another reaction chamber 3104, The device 300 may comprise at least one fluid channel 3102 in fluidic
communication with said reaction chamber 3104. Wherein the diameter of the outlet fluid channel
3102 from the chamber 3104 is smaller than the diameter of the lyophilized reagent. Wherein the
lyophilized reagent may not be washed out of the reaction chamber 3104,

[0425] FIGs.15A-15D illustrate each layer of another present device. The device 300 may
comprise a fifth layer 350, said fifth layer 350 may comprise a substrate coated with a layer of
conductive material, and said conductive material may be ablated to form insulative areas on said fifth
layer 350. Wherein said fifth layer 350 may comprise at least one insertion monitoring electrodes 3501,
Electrical short of insertion monitoring electrodes 3501 triggers sensor insertion detection which may
automatically initiate test protocol. The combination of the outer pins of the fifth layer 350 may be
used to identify sensor type and may automatically initiate one or more test-specific protocol. The
device 300 may comprise a third layer 330 with at least one side coated with a hydrophilic material,
and said third layer 330 1s operably coupled with said fifth layer 350. The device 300 may comprise a
first layer 310, said first layer 310 may comprise at least one fluid channel 3102. The device 300 may
further comprise a fourth layer 340, and the fourth layer 340 may comprise at least one vent 3401
sealed by a hydrophobic vent material.

[0426] FIGs.16A-16H illustrate each view of another present device. The device 300 may
comprise an adapter 210. An exterior ring may be positioned between an adapter 210 and a container
100. Wherein, when said container is mounted on said device 300, the exterior ring may seal the fluidic
system. The adapter 210 may comprise one or more ribs 2106, wherein the ribs 2106 may guide the

mnsertion of the container 100 into the adapter 210. The ribs 2106 may be on the inner face of the
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adapter 210. The ribs 2106 may be configured to adapt to the ribs on the container 100. For example,
the distance of the ribs 2106 may be the same as or slightly larger than the thickness of ribs on the
container 100.

[0427] System

[0428] The present disclosure provides a system. The system may comprise the container
according to any one of the present disclosures. Wherein said container 100 may comprise a sample
receptacle 110 and a cap 120, wherein: the cap 120 may comprise a reservoir 1201 for retaining a
composition, a first piercing member 1202 and a first pierceable barrier 1203 for sealing said
composition within said reservoir 1201; the sample receptacle 110 may comprise a first open end 1101
for receiving a sample, and one or more second piercing members 1102, said first open end 1101 may
be configured for closure by said cap 120 and for receiving said composition; said first piercing
member 1202 and said one or more second piercing members 1102 may be configured to disestablish
the first pierceable barrier 1203 from opposite side of said first pierceable barrier 1203 when said first
open end 1101 may be closed by said cap 120. Wherein said cap 120 further may comprise said
composition sealed within said reservoir 1201.

[0429] The present disclosure provides a system, comprising a device 300 comprising a first layer
310, said first layer 310 may comprise a sample receiving inlet 3101, and at least one fluid channel
3102 extending from and in fluidic communication with said sample receiving inlet 3101, the terminus
of each fluid channel may be in fluid communication with a vent 3103 sealed by a hydrophobic vent
material.

[0430] The present disclosure provides a system, said system may comprise a container 100,
comprising a sample receptacle 110 and a cap 120, wherein: the cap 120 may comprise a reservoir
1201 for retaining a composition, a first piercing member 1202 and a first pierceable barrier 1203 for
sealing said composition within said reservoir 1201; the sample receptacle 110 may comprise a first
open end 1101 for receiving a sample, and one or more second piercing members 1102, said first open
end 1101 may be configured for closure by said cap 120 and for receiving said composition,; said first

piercing member 1202 and said one or more second piercing members 1102 may be configured to
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disestablish the first pierceable barrier 1203 from opposite side of said first pierceable barrier 1203
when said first open end 1101 may be closed by said cap 120, and said system may comprise a device
300 comprising a first layer 310, said first layer 310 may comprise a sample receiving inlet 3101, and
at least one fluid channel 3102 extending from and in fluidic communication with said sample
receiving inlet 3101, the terminus of each fluid channel may be in fluid communication with a vent
3103 sealed by a hydrophobic vent material, wherein said device 300 further may comprise a fifth
layer 350, wherein said fifth layer 350 may comprise at least one working area 3502, wherein said
device 300 further may comprise an adapter 210 for operably coupling to a container 100.

[0431] The present disclosure provides a system, said system may comprise a container 100,
comprising a sample receptacle 110 and a cap 120, wherein: the cap 120 may comprise a reservoir
1201 for retaining a composition, a first piercing member 1202 and a first pierceable barrier 1203 for
sealing said composition within said reservoir 1201; the sample receptacle 110 may comprise a first
open end 1101 for receiving a sample, and one or more second piercing members 1102, said first open
end 1101 may be configured for closure by said cap 120 and for receiving said composition; said first
piercing member 1202 and said one or more second piercing members 1102 may be configured to
disestablish the first pierceable barrier 1203 from opposite side of said first pierceable barrier 1203
when said first open end 1101 may be closed by said cap 120, wherein said sample receptacle 110 may
comprise an outlet 1104, and said outlet 1104 may be in fluidic communication with said sample
receptacle 110, wherein the reservoir 1201 may be sized to accommodate no less than about 500 uL
fluid, and said system may comprise a device 300 comprising a first layer 310, said first layer 310 may
comprise a sample receiving inlet 3101, and at least one fluid channel 3102 extending from and in
fluidic communication with said sample receiving inlet 3101, the terminus of each fluid channel may
be in fluid communication with a vent 3103 sealed by a hydrophobic vent material, wherein said device
300 further may comprise a fifth layer 350, said fifth layer 350 may comprise a substrate coated with
a layer of conductive material, and said conductive material may be ablated to form insulative areas
on said fifth layer 350, wherein said fifth layer 350 may comprise at least one working area 3502, said

working area 3502 may comprise a working electrode, a counter electrode, a reference electrode and
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at least two flud fill electrodes, wherein said device 300 further may comprise an adapter 210 for
operably coupling to a container 100.

[0432] The present disclosure provides a system, said system may comprise a container 100,
comprising a sample receptacle 110 and a cap 120, wherein: the cap 120 may comprise a reservoir
1201 for retaining a composition, a first piercing member 1202 and a first pierceable barrier 1203 for
sealing said composition within said reservoir 1201; the sample receptacle 110 may comprise a first
open end 1101 for receiving a sample, and one or more second piercing members 1102, said first open
end 1101 may be configured for closure by said cap 120 and for receiving said composition; said first
piercing member 1202 and said one or more second piercing members 1102 may be configured to
disestablish the first pierceable barrier 1203 from opposite side of said first pierceable barrier 1203
when said first open end 1101 may be closed by said cap 120, wherein said cap 120 may comprise a
top inner surface 1204, and said first piercing member 1202 may extend from the top inner surface
1204 of said cap 120, wherein said one or more second piercing members 1102 extend from the inner
base surface 1103 of said sample receptacle 110, wherein said sample receptacle 110 may comprise
two of said second piercing members 1102 configured to allow said first piercing member 1202 to be
positioned between two of said second piercing members 1102 when said first open end 1101 may be
closed by said cap 120, wherein said sample receptacle 110 may comprise an outlet 1104, and said
outlet 1104 may be in fluidic communication with said sample receptacle 110, wherein said outlet
1104 may be sealed by a second pierceable barrier 1105, wherein at least a portion of an interior
surface 1106 of the sample receptacle 110, configured to be in contact with said wall 1205 of the cap
120 when the cap 120 may be closed, may be made from or may be coated with an elastomeric material
substantially coextensive with said elastomeric material of the outer surface of the wall 1205, for
sealing the first open end 1101 against flow when the atmospheric pressure may be equal to or greater
than the pressure in the container 100, wherein the reservoir 1201 may be sized to accommodate no
less than about 500 L fluid, and said system may comprise a device 300 comprising a first layer 310,
said first layer 310 may comprise a sample receiving inlet 3101, and at least one fluid channel 3102

extending from and in fluidic communication with said sample receiving inlet 3101, the terminus of
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each fluid channel may be in fluid communication with a vent 3103 sealed by a hydrophobic vent
material, wherein said first layer 310 may have an average thickness of about 0.1 mm to about 0.3 mm,
wherein said at least one fluid channel 3102 may comprise two or more fluid channels 3102
substantially equidistant from said sample receiving inlet 3101, wherein pore size of said vent 3103
may have an average diameter of about 0.1 pm to about 10 um, wherein said sample receiving inlet
3101 may comprise a lyophilized reagent 2105, wherein a width of each fluid channel 3102 may be
about 0.3 mm to about 1 mm, wherein said device 300 further may comprise a fifth layer 350, said
fifth layer 350 may comprise a substrate coated with a layer of conductive material, and said
conductive material may be ablated to form insulative areas on said fifth layer 350, wherein said fifth
layer 350 may comprise two symmetrically positioned insertion monitoring electrodes 3501, and when
said device 300 may be assembled, said insertion monitoring electrodes 3501 may be exposed and not
covered by any other layer of said device 350, wherein said fifth layer 350 may comprise at least one
working area 3502, said working area 3502 may comprise a working electrode, a counter electrode, a
reference electrode and at least two fluid fill electrodes, wherein said device 300 further may comprise
an adapter 210 for operably coupling to a container 100.

[0433] The present disclosure provides a system, said system may comprise a container 100,
comprising a sample receptacle 110 and a cap 120, wherein: the cap 120 may comprise a reservoir
1201 for retaining a composition, a first piercing member 1202 and a first pierceable barrier 1203 for
sealing said composition within said reservoir 1201; the sample receptacle 110 may comprise a first
open end 1101 for receiving a sample, and one or more second piercing members 1102, said first open
end 1101 may be configured for closure by said cap 120 and for receiving said composition; said first
piercing member 1202 and said one or more second piercing members 1102 may be configured to
disestablish the first pierceable barrier 1203 from opposite side of said first pierceable barrier 1203
when said first open end 1101 may be closed by said cap 120, wherein said cap 120 may comprise a
top inner surface 1204, and said first piercing member 1202 may extend from the top inner surface
1204 of said cap 120, wherein said one or more second piercing members 1102 extend from the inner

base surface 1103 of said sample receptacle 110, wherein said sample receptacle 110 may comprise
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two of said second piercing members 1102 configured to allow said first piercing member 1202 to be
positioned between two of said second piercing members 1102 when said first open end 1101 may be
closed by said cap 120, wherein said sample receptacle 110 may comprise an outlet 1104, and said
outlet 1104 may be in fluidic communication with said sample receptacle 110, wherein said outlet
1104 may be sealed by a second pierceable barrier 1105, wherein at least a portion of an interior
surface 1106 of the sample receptacle 110, configured to be in contact with said wall 1205 of the cap
120 when the cap 120 may be closed, may be made from or may be coated with an elastomeric material
substantially coextensive with said elastomeric material of the outer surface of the wall 1205, for
sealing the first open end 1101 against flow when the atmospheric pressure may be equal to or greater
than the pressure in the container 100, wherein the reservoir 1201 may be sized to accommodate no
less than about 500 uL fluid, wherein said sample receptacle 110 may comprise one or more outer
rings 1109, said one or more outer ring may extend outwardly from said outer base surface, wherein
at least a portion of said inner surface of said adapter 210, configured to be in contact with said one or
more outer rings 1109 of said container 100 when said container 100 may be mounted on said adapter
210, may be made from or may be coated with an elastomeric material substantially coextensive with
said elastomeric material of said outer surface of said one or more outer rings 1109, to form a fluid
tight seal when said container 100 may be mounted on said adapter 210, and said system may comprise
a device 300 comprising a first layer 310, said first layer 310 may comprise a sample receiving inlet
3101, and at least one fluid channel 3102 extending from and in fluidic communication with said
sample receiving inlet 3101, the terminus of each fluid channel may be in fluid communication with a
vent 3103 sealed by a hydrophobic vent material, wherein said first layer 310 may have an average
thickness of about 0.1 mm to about 0.3 mm, wherein said at least one fluid channel 3102 may comprise
two or more fluid channels 3102 substantially equidistant from said sample receiving inlet 3101,
wherein pore size of said vent 3103 may have an average diameter of about 0.1 um to about 10 pm,
wherein said sample receiving inlet 3101 may comprise a lyophilized reagent 2105, wherein a width
of each fluid channel 3102 may be about 0.3 mm to about 1 mm, wherein said device 300 further may

comprise a second layer 320 with at least one side coated with a hydrophilic material, and when said
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second layer 320 may be operably coupled with said first layer 310, said side coated with the
hydrophilic material faces and/or may be in contact with the first layer 310, wherein said device 300
further may comprise a third layer 330 with at least one side coated with a hydrophilic material, and
when said third layer 330 may be operably coupled with said first layer 310, said side coated with the
hydrophilic material faces and/or may be in contact with the first layer 310, wherein said device 300
further may comprise a fourth layer 340, and the fourth layer 340 may comprise at least one vent 3401
sealed by a hydrophobic vent material, when said device 300 may be assembled, said terminus of each
fluid channel 3102 in said first layer 310 may be in fluid communication with said at least one vent
3401 of the fourth layer 340, wherein said device 300 further may comprise a fifth layer 350, said fifth
layer 350 may comprise a substrate coated with a layer of conductive material, and said conductive
material may be ablated to form insulative areas on said fifth layer 350, wherein said fifth layer 350
may comprise two symmetrically positioned insertion monitoring electrodes 3501, and when said
device 300 may be assembled, said insertion monitoring electrodes 3501 may be exposed and not
covered by any other layer of said device 350, wherein said fifth layer 350 may comprise at least one
working area 3502, said working area 3502 may comprise a working electrode, a counter electrode, a
reference electrode and at least two fluid fill electrodes, wherein said device 300 further may comprise
an adapter 210 for operably coupling to a container 100.

[0434] The present disclosure provides a system, said system may comprise a container 100,
comprising a sample receptacle 110 and a cap 120, wherein: the cap 120 may comprise a reservoir
1201 for retaining a composition, a first piercing member 1202 and a first pierceable barrier 1203 for
sealing said composition within said reservoir 1201; the sample receptacle 110 may comprise a first
open end 1101 for receiving a sample, and one or more second piercing members 1102, said first open
end 1101 may be configured for closure by said cap 120 and for receiving said composition; said first
piercing member 1202 and said one or more second piercing members 1102 may be configured to
disestablish the first pierceable barrier 1203 from opposite side of said first pierceable barrier 1203
when said first open end 1101 may be closed by said cap 120, wherein said cap 120 may comprise a

top inner surface 1204, and said first piercing member 1202 may extend from the top inner surface
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1204 of said cap 120, wherein said one or more second piercing members 1102 extend from the inner
base surface 1103 of said sample receptacle 110, wherein said sample receptacle 110 may comprise
two of said second piercing members 1102 configured to allow said first piercing member 1202 to be
positioned between two of said second piercing members 1102 when said first open end 1101 may be
closed by said cap 120, wherein said sample receptacle 110 may comprise an outlet 1104, and said
outlet 1104 may be in fluidic communication with said sample receptacle 110, wherein said outlet
1104 may be sealed by a second pierceable barrier 1105, wherein at least a portion of an interior
surface 1106 of the sample receptacle 110, configured to be in contact with said wall 1205 of the cap
120 when the cap 120 may be closed, may be made from or may be coated with an elastomeric material
substantially coextensive with said elastomeric material of the outer surface of the wall 1205, for
sealing the first open end 1101 against flow when the atmospheric pressure may be equal to or greater
than the pressure in the container 100, wherein the reservoir 1201 may be sized to accommodate no
less than about 500 pL fluid, wherein sample receptacle 110 may comprise an extension 1108, said
extension 1108 may extend outwardly from said outer base surface of said sample receptacle 110 and
an inner of said extension may be in fluidic communication with said first open 1101, wherein at least
a portion of said inner surface of said sample receiving inlet 2101, configured to be in contact with
said extension 1108 of said container 100 when said container 100 may be mounted on said adapter
210, may be made from or may be coated with an elastomeric material substantially coextensive with
said elastomeric material of said outer surface of said extension 1108, to form a fluid tight seal when
said container 100 may be mounted on said adapter 210, wherein said sample receptacle 110 may
comprise one or more outer rings 1109, said one or more outer ring may extend outwardly from said
outer base surface, wherein at least a portion of said inner surface of said adapter 210, configured to
be in contact with said one or more outer rings 1109 of said container 100 when said container 100
may be mounted on said adapter 210, may be made from or may be coated with an elastomeric material
substantially coextensive with said elastomeric material of said outer surface of said one or more outer
rings 1109, to form a fluid tight seal when said container 100 may be mounted on said adapter 210,

and said system may comprise a device 300 comprising a first layer 310, said first layer 310 may
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comprise a sample receiving inlet 3101, and at least one fluid channel 3102 extending from and in
fluidic communication with said sample receiving inlet 3101, the terminus of each fluid channel may
be in fluid communication with a vent 3103 sealed by a hydrophobic vent material, wherein said first
layer 310 may have an average thickness of about 0.1 mm to about 0.3 mm, wherein said at least one
fluid channel 3102 may comprise two or more fluid channels 3102 substantially equidistant from said
sample receiving inlet 3101, wherein pore size of said vent 3103 may have an average diameter of
about 0.1 um to about 10 um, wherein said sample receiving inlet 3101 may comprise a lyophilized
reagent 2105, wherein a width of each fluid channel 3102 may be about 0.3 mm to about 1 mm,
wherein said device 300 further may comprise a second layer 320 with at least one side coated with a
hydrophilic material, and when said second layer 320 may be operably coupled with said first layer
310, said side coated with the hydrophilic material faces and/or may be in contact with the first layer
310, wherein said device 300 further may comprise a third layer 330 with at least one side coated with
a hydrophilic material, and when said third layer 330 may be operably coupled with said first layer
310, said side coated with the hydrophilic material faces and/or may be in contact with the first layer
310, wherein said device 300 further may comprise a fourth layer 340, and the fourth layer 340 may
comprise at least one vent 3401 sealed by a hydrophobic vent material, when said device 300 may be
assembled, said terminus of each fluid channel 3102 in said first layer 310 may be in fluid
communication with said at least one vent 3401 of the fourth layer 340, wherein said device 300 further
may comprise a fifth layer 350, said fifth layer 350 may comprise a substrate coated with a layer of
conductive material, and said conductive material may be ablated to form insulative areas on said fifth
layer 350, wherein said fifth layer 350 may comprise two symmetrically positioned insertion
monitoring electrodes 3501, and when said device 300 may be assembled, said insertion monitoring
electrodes 3501 may be exposed and not covered by any other layer of said device 350, wherein said
fifth layer 350 may comprise at least one working area 3502, said working area 3502 may comprise a
working electrode, a counter electrode, a reference electrode and at least two fluid fill electrodes,

wherein said device 300 further may comprise an adapter 210 for operably coupling to a container 100,
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wherein said sample receiving inlet 2101 of said adapter 210 may comprise a blocking element 2104
having a bottom configured to prevent said lyophilized reagent 2105 from leaving said device 300.
[0435] The present disclosure provides a system, said system may comprise a container 100,
comprising a sample receptacle 110 and a cap 120, wherein: the cap 120 may comprise a reservoir
1201 for retaining a composition, a first piercing member 1202 and a first pierceable barrier 1203 for
sealing said composition within said reservoir 1201; the sample receptacle 110 may comprise a first
open end 1101 for receiving a sample, and one or more second piercing members 1102, said first open
end 1101 may be configured for closure by said cap 120 and for receiving said composition; said first
piercing member 1202 and said one or more second piercing members 1102 may be configured to
disestablish the first pierceable barrier 1203 from opposite side of said first pierceable barrier 1203
when said first open end 1101 may be closed by said cap 120, wherein said cap 120 may comprise a
top inner surface 1204, and said first piercing member 1202 may extend from the top inner surface
1204 of said cap 120, wherein said one or more second piercing members 1102 extend from the inner
base surface 1103 of said sample receptacle 110, wherein said sample receptacle 110 may comprise
two of said second piercing members 1102 configured to allow said first piercing member 1202 to be
positioned between two of said second piercing members 1102 when said first open end 1101 may be
closed by said cap 120, wherein said sample receptacle 110 may comprise an outlet 1104, and said
outlet 1104 may be in fluidic communication with said sample receptacle 110, wherein said outlet
1104 may be sealed by a second pierceable barrier 1105, wherein at least a portion of an interior
surface 1106 of the sample receptacle 110, configured to be in contact with said wall 1205 of the cap
120 when the cap 120 may be closed, may be made from or may be coated with an elastomeric material
substantially coextensive with said elastomeric material of the outer surface of the wall 1205, for
sealing the first open end 1101 against flow when the atmospheric pressure may be equal to or greater
than the pressure in the container 100, wherein the reservoir 1201 may be sized to accommodate no
less than about 500 uL fluid, wherein said sample receptacle 110 may comprise one or more third
piercing members 1107 located on an outer base surface of said sample receptacle 110, said one or

more third piercing members 1107 extend outwardly from said outer base surface, wherein sample



WO 2022/172205 PCT/1B2022/051223
66

receptacle 110 may comprise an extension 1108, said extension 1108 may extend outwardly from said
outer base surface of said sample receptacle 110 and an inner of said extension may be in fluidic
communication with said first open 1101, wherein at least a portion of said inner surface of said sample
receiving inlet 2101, configured to be in contact with said extension 1108 of said container 100 when
said container 100 may be mounted on said adapter 210, may be made from or may be coated with an
elastomeric material substantially coextensive with said elastomeric material of said outer surface of
said extension 1108, to form a fluid tight seal when said container 100 may be mounted on said adapter
210, wherein said sample receptacle 110 may comprise one or more outer rings 1109, said one or more
outer ring may extend outwardly from said outer base surface, wherein at least a portion of said inner
surface of said adapter 210, configured to be in contact with said one or more outer rings 1109 of said
container 100 when said container 100 may be mounted on said adapter 210, may be made from or
may be coated with an elastomeric material substantially coextensive with said elastomeric material
of said outer surface of said one or more outer rings 1109, to form a fluid tight seal when said container
100 may be mounted on said adapter 210, and said system may comprise a device 300 comprising a
first layer 310, said first layer 310 may comprise a sample receiving inlet 3101, and at least one fluid
channel 3102 extending from and in fluidic communication with said sample receiving inlet 3101, the
terminus of each fluid channel may be in fluid communication with a vent 3103 sealed by a
hydrophobic vent material, wherein said first layer 310 may have an average thickness of about 0.1
mm to about 0.3 mm, wherein said at least one fluid channel 3102 may comprise two or more fluid
channels 3102 substantially equidistant from said sample receiving inlet 3101, wherein pore size of
said vent 3103 may have an average diameter of about 0.1 um to about 10 pm, wherein said sample
receiving inlet 3101 may comprise a lyophilized reagent 2105, wherein a width of each fluid channel
3102 may be about 0.3 mm to about 1 mm, wherein said device 300 further may comprise a second
layer 320 with at least one side coated with a hydrophilic material, and when said second layer 320
may be operably coupled with said first layer 310, said side coated with the hydrophilic material faces
and/or may be in contact with the first layer 310, wherein said device 300 further may comprise a third

layer 330 with at least one side coated with a hydrophilic material, and when said third layer 330 may
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be operably coupled with said first layer 310, said side coated with the hydrophilic material faces
and/or may be in contact with the first layer 310, wherein said device 300 further may comprise a
fourth layer 340, and the fourth layer 340 may comprise at least one vent 3401 sealed by a hydrophobic
vent material, when said device 300 may be assembled, said terminus of each fluid channel 3102 in
said first layer 310 may be in fluid communication with said at least one vent 3401 of the fourth layer
340, wherein said device 300 further may comprise a fifth layer 350, said fifth layer 350 may comprise
a substrate coated with a layer of conductive material, and said conductive material may be ablated to
form insulative areas on said fifth layer 350, wherein said fifth layer 350 may comprise two
symmetrically positioned insertion monitoring electrodes 3501, and when said device 300 may be
assembled, said insertion monitoring electrodes 3501 may be exposed and not covered by any other
layer of said device 350, wherein said fifth layer 350 may comprise at least one working area 3502,
said working area 3502 may comprise a working electrode, a counter electrode, a reference electrode
and at least two fluid fill electrodes, wherein said device 300 further may comprise an adapter 210 for
operably coupling to a container 100, wherein said sample receiving inlet 2101 of said adapter 210
may comprise a blocking element 2104 having a bottom configured to prevent said lyophilized reagent
2105 from leaving said device 300, wherein said blocking element 2104 may comprise at least one
piercing member 2103 extending upwardly toward said pierceable barrier, wherein said container 100
may comprise one or more piercing member 1107, and said piercing member 2103 of said device 300
may be allowed to be positioned between said piercing member 1107 of said container 100 when said
container 100 may be mounted on said device 300.

[0436] The present disclosure provides a system, said system may comprise a container 100,
comprising a sample receptacle 110 and a cap 120, wherein: the cap 120 may comprise a reservoir
1201 for retaining a composition, a first piercing member 1202 and a first pierceable barrier 1203 for
sealing said composition within said reservoir 1201; the sample receptacle 110 may comprise a first
open end 1101 for receiving a sample, and one or more second piercing members 1102, said first open
end 1101 may be configured for closure by said cap 120 and for receiving said composition,; said first

piercing member 1202 and said one or more second piercing members 1102 may be configured to
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disestablish the first pierceable barrier 1203 from opposite side of said first pierceable barrier 1203
when said first open end 1101 may be closed by said cap 120, wherein said cap 120 may comprise a
top mner surface 1204, and said first piercing member 1202 may extend from the top inner surface
1204 of said cap 120, wherein said one or more second piercing members 1102 extend from the inner
base surface 1103 of said sample receptacle 110, wherein said sample receptacle 110 may comprise
two of said second piercing members 1102 configured to allow said first piercing member 1202 to be
positioned between two of said second piercing members 1102 when said first open end 1101 may be
closed by said cap 120, wherein said sample receptacle 110 may comprise an outlet 1104, and said
outlet 1104 may be in fluidic communication with said sample receptacle 110, wherein said outlet
1104 may be sealed by a second pierceable barrier 1105, wherein at least a portion of an interior
surface 1106 of the sample receptacle 110, configured to be in contact with said wall 1205 of the cap
120 when the cap 120 may be closed, may be made from or may be coated with an elastomeric material
substantially coextensive with said elastomeric material of the outer surface of the wall 1205, for
sealing the first open end 1101 against flow when the atmospheric pressure may be equal to or greater
than the pressure in the container 100, wherein the reservoir 1201 may be sized to accommodate no
less than about 500 uL fluid, wherein said sample receptacle 110 may comprise one or more third
piercing members 1107 located on an outer base surface of said sample receptacle 110, said one or
more third piercing members 1107 extend outwardly from said outer base surface, wherein sample
receptacle 110 may comprise an extension 1108, said extension 1108 may extend outwardly from said
outer base surface of said sample receptacle 110 and an inner of said extension may be in fluidic
communication with said first open 1101, wherein at least a portion of said inner surface of said sample
receiving inlet 2101, configured to be in contact with said extension 1108 of said container 100 when
said container 100 may be mounted on said adapter 210, may be made from or may be coated with an
elastomeric material substantially coextensive with said elastomeric material of said outer surface of
said extension 1108, to form a fluid tight seal when said container 100 may be mounted on said adapter
210, wherein said sample receptacle 110 may comprise one or more outer rings 1109, said one or more

outer ring may extend outwardly from said outer base surface, wherein at least a portion of said inner
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surface of said adapter 210, configured to be in contact with said one or more outer rings 1109 of said
container 100 when said container 100 may be mounted on said adapter 210, may be made from or
may be coated with an elastomeric material substantially coextensive with said elastomeric material
of said outer surface of said one or more outer rings 1109, to form a fluid tight seal when said container
100 may be mounted on said adapter 210, wherein said cap may comprise a first snap feature 1206
and said sample receptacle 110 may comprise a second snap feature 1110, said first snap feature 1206
and said second snap feature 1110 may be configured for said first open 1101 to be irreversibly closed
by said cap 120, wherein said sample receptacle may have a height of about 10 mm to about 500 mm;
and said system may comprise a device 300 comprising a first layer 310, said first layer 310 may
comprise a sample receiving inlet 3101, and at least one fluid channel 3102 extending from and in
fluidic communication with said sample receiving inlet 3101, the terminus of each fluid channel may
be in fluid communication with a vent 3103 sealed by a hydrophobic vent material, wherein said first
layer 310 may have an average thickness of about 0.1 mm to about 0.3 mm, wherein said at least one
fluid channel 3102 may comprise two or more fluid channels 3102 substantially equidistant from said
sample receiving inlet 3101, wherein pore size of said vent 3103 may have an average diameter of
about 0.1 pm to about 10 um, wherein said sample receiving inlet 3101 may comprise a lyophilized
reagent 2105, wherein a width of each fluid channel 3102 may be about 0.3 mm to about 1 mm,
wherein said device 300 further may comprise a second layer 320 with at least one side coated with a
hydrophilic material, and when said second layer 320 may be operably coupled with said first layer
310, said side coated with the hydrophilic material faces and/or may be in contact with the first layer
310, wherein said device 300 further may comprise a third layer 330 with at least one side coated with
a hydrophilic material, and when said third layer 330 may be operably coupled with said first layer
310, said side coated with the hydrophilic material faces and/or may be in contact with the first layer
310, wherein said device 300 further may comprise a fourth layer 340, and the fourth layer 340 may
comprise at least one vent 3401 sealed by a hydrophobic vent material, when said device 300 may be
assembled, said terminus of each fluid channel 3102 in said first layer 310 may be in fluid

communication with said at least one vent 3401 of the fourth layer 340, wherein said device 300 further
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may comprise a fifth layer 350, said fifth layer 350 may comprise a substrate coated with a layer of
conductive material, and said conductive material may be ablated to form insulative areas on said fifth
layer 350, wherein said fifth layer 350 may comprise two symmetrically positioned insertion
momnitoring electrodes 3501, and when said device 300 may be assembled, said insertion monitoring
electrodes 3501 may be exposed and not covered by any other layer of said device 350, wherein said
fifth layer 350 may comprise at least one working area 3502, said working area 3502 may comprise a
working electrode, a counter electrode, a reference electrode and at least two fluid fill electrodes,
wherein said device 300 further may comprise an adapter 210 for operably coupling to a container 100,
wherein said sample receiving inlet 2101 of said adapter 210 may comprise a blocking element 2104
having a bottom configured to prevent said lyophilized reagent 2105 from leaving said device 300,
wherein said blocking element 2104 may comprise at least one piercing member 2103 extending
upwardly toward said pierceable barrier, wherein said container 100 may comprise one or more
piercing member 1107, and said piercing member 2103 of said device 300 may be allowed to be
positioned between said piercing member 1107 of said container 100 when said container 100 may be
mounted on said device 300, wherein said one or more snap features 2102 of said adapter 210 and one
or more snap features 1111 of a container 100 may be configured for said container 100 to be
irreversibly mounted on said device 300, wherein at least a portion of the inner surface of the adapter
210, configured to be in contact with one or more outer rings 1109 of an outer base surface of a
container 100 when said container 100 may be mounted on said device 300, may be made from or may
be coated with an elastomeric material substantially coextensive with said elastomeric material of the
outer surface of said outer rings 1109, to form a fluid tight seal when said container 100 may be
mounted on said adapter 210.

[0437] FIG. 13 illustrates an overview of the present system. The system may comprise the
container 100 and a device 300. Wherein said container 100 may comprise a sample receptacle 110
and a cap 120. Wherein said device 300 may further comprise an adapter 210 for operably coupling

to a container 100.
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[0438] FIGs.23A-23G illustrate each view of a reader. The reader may comprise a thermo control
module, a signal detection module, one or more lights, and one or more enclosures.

[0439] FIGs.24A-24N illustrate each view of one or more enclosures. The reader may comprise
one or more lights, which may be used to indicate the test status and/or test results. The reader may
comprise electronics that enable: electrochemical monitoring of the reaction, temperature control for
optimal reaction conditions, and/or data interpretation for calling positive/negative. The reader may
be powered by cable and be wirelessly connecting to other devices and remote database. Reader may
have an opening that guides the sensor into the proper position for simple, reliable electrical contact.
Reader may be constructed from chemically resistant material for easy cleaning. The two enclosures
may be snapped for assembly. The enclosures may comprise rib and/or lock to hold the PCB. The
enclosures may comprise notches to hold the PCB.

[0440] FIGs.25A-25B illustrate the present main PCB 400 of the reader. The main PCB 400 may
comprise an Aluminum heating block (AHB) 4001 for local heating. The main PCB 400 may comprise
an Aluminum heating block (AHB) 4001 for uniform local heating. The main PCB 400 may comprise
the top layer copper wire as the resistive heating element. The main PCB 400 may comprise
temperature sensor 4002 embedded under AHB 4001 for temperature sensing. When the device 300
1s inserted into the reader, the reaction chamber 3104 may be covered by the Aluminum heating block
4001. The reaction chamber 3104 may be positioned under the Aluminum heating block 4001 for
uniform local heating.

[0441] The present disclosure provides a system, said system further may comprise a thermo
control module.

[0442] The present disclosure provides a system, wherein said thermo control module may be
configured to perform isothermal nucleic acid amplification.

[0443] The present disclosure provides a system, wherein said thermo control module may be
configured to maintain a temperature of about 55 °C to about 75 °C. For example, said thermo control
module may be configured to maintain a temperature of about 55 °C to about 75 °C, about 55 °C to

about 70 °C, about 55 °C to about 65 °C, about 55 °C to about 60 °C, about 60 °C to about 75 °C, about
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60 °C to about 70 °C, about 60 °C to about 65 °C, about 65 °C to about 75 °C, about 65 °C to about
70 °C, or about 70 °C to about 75 °C. For example, said thermo control module may be configured to
maintain a temperature of about 55 °C, about 60 °C, about 65 °C, about 70 °C, or about 75 °C.

[0444] The present disclosure provides a system, the system further may comprise a signal
detection module.

[0445] The present disclosure provides a system, wherein said signal may be an electrochemical
signal.

[0446] The present disclosure provides a system, wherein said signal may be a qualitative signal
and/or a quantitative signal. For example, the signal of a current.

[0447] A container of the present disclosure may be used for processing and/or modifying a
biological sample (e.g., diluting, mixing or reacting).

[0448] A container in the present disclosure may be for performing biological assays by
modifying properties of biological samples and detecting these modified properties. As used herein, a
“biological sample” may be a sample containing a quantity of organic material, e.g., one or more
organic molecules, such as one or more nucleic acids e.g., DNA and/or RNA or portions thereof, which
may be taken from a subject. As such, a “biological sample assay” may be test on a biological sample
which may be performed to evaluate one or more characteristics of the sample. In some aspects a
biological sample may be a nucleic acid amplification sample, which may be a sample including or
suspected of including one or more nucleic acids or portions thereof which can be amplified.

[0449] A biological sample may be provided by a subject and include one or more cells, such as
tissue cells of the subject. As used herein, the term “tissue” generally refers to one or more aggregates
of cells in a subject (e.g., a living organism, such as a mammal, such as a human) that may have a
similar function and structure or to a plurality of different types of such aggregates. Tissue may include,
for example, organ tissue, muscle tissue (e.g., cardiac muscle; smooth muscle; and/or skeletal muscle),
connective tissue, nervous tissue and/or epithelial tissue. Tissue may, in some versions, include cells

from the inside of a subject’s cheek and/or cells in a subject’s saliva.
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[0450] As noted above, a biological sample may be provided by a subject. A subject may be a
“mammal” or a “mammalian” subject, where these terms may be used broadly to describe organisms
which may be within the class mammalia, including the orders carnivore (e.g., dogs and cats), rodentia
(e.g., mice, guinea pigs, and rats), and primates (e.g., humans, chimpanzees, and monkeys). The
subject may be a human. The term “humans” may include human subjects of both genders and at any
stage of development (e.g., fetal, neonates, infant, juvenile, adolescent, and adult), where the human
subject may be a juvenile, adolescent or adult. While the devices and methods described herein may
be applied in association with a human subject, it may be to be understood that the subject devices and
methods may also be applied in association with other subjects, that is, on “non-human subjects”.

[0451] A biological sample, as referred to herein, may in some versions be a prepared biological
sample. A prepared biological assay sample may be a biological assay sample which may have been
processed for example by exposing the sample to a preparation solution, such as a solution including
a lysing agent, such as a detergent. Accordingly, a biological sample may be a lysate. Such preparation
may enable the prepared biological sample to react, for example, with assay reagents and/or a property
modifying reagent upon exposure thereto. The exposure may include lysing cells of the sample with a
lysing agent of the preparation solution and/or extracting nucleic acids therefrom. Such extracted
nucleic acids may be released into a resulting prepared sample solution. A step of extracting genomic
deoxyribonucleic acid (DNA) from a biological sample may be included. Where desired, the
preparation solution may be a nucleic acid amplification preparation solution and exposure to the
solution prepares nucleic acids of the sample for amplification, e.g., isothermal amplification.

[0452] Methods

[0453] The present disclosure provides a method for collecting and/or storing a sample,
comprising using the container of the present disclosure.

[0454] The present disclosure provides a method for determining the presence and/or amount of
atarget in a sample, comprising using the container of the present disclosure, the device of the present

disclosure, and/or the system of the present disclosure.
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[0455] The present disclosure provides a method for preparing a sample derived from a subject,
comprising: I) introducing the sample into a sample receptacle 110 through a first open end 1101 of
said sample receptable 110; II) closing said first open end 1101 irreversibly by attaching a cap 120 to
said sample receptable 110; III) said cap 120 may comprise a reservoir 1201 for retaining a
composition, a first piercing member 1202 and a first pierceable barrier 1203 for sealing said
composition within said reservoir 1201; IV) said sample receptacle 110 may comprise one or more
second piercing members 1102; and V) when the first open end 1101 of the sample receptacle 110
may be closed by said cap 120, said first piercing member 1202 and said one or more second piercing
members 1102 effect a force to disestablish the first pierceable barrier 1203 from opposite side of said
first pierceable barrier 1203.

[0456] The method may further comprise mixing the composition released from the cap 120 and
the sample within said irreversibly closed sample receptable 110.

[0457] Wherein said first piercing member 1202 may extend downwardly toward said first open
end 1101 of the sample receptacle 110 when said first open end 1101 may be closed by said cap 120.

[0458] The method may further comprise using the container of the present disclosure.

[0459] The present disclosure provides a method for determining the presence and/or amount of
a target in a sample, the method may comprise: I) preparing the sample using the container of any one
of the present disclosures, IT) mounting the container comprising the prepared sample on the device of
any one of the present disclosures; and III) inserting said device into a reader comprising a thermo
control module and a signal detection module.

[0460] Wherein said first piercing member 1202 may extend downwardly toward said first open
end 1101 of the sample receptacle 110 when said first open end 1101 may be closed by said cap 120.

[0461] Examples

[0462] The following examples are set forth so as to provide those of ordinary skill in the art with
a complete disclosure and description of how to make and use the present invention, and are not
intended to limit the scope of what the inventors regard as their invention nor are they intended to

represent that the experiments below are all or the only experiments performed. Efforts have been
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made to ensure accuracy with respect to numbers used (e.g., amounts, temperature, etc.) but some
experimental errors and deviations should be accounted for. Unless indicated otherwise, parts are parts
by weight, molecular weight is weight average molecular weight, temperature is in degrees Celsius,
and pressure is at or near atmospheric. Standard abbreviations may be used, e.g., s or sec, second(s);
min or minute(s); h or hr., hour(s); and the like.

[0463] Example 1

[0464] A user deposits saliva directly into the opening of the sample receptacle 110 device up to
the fill line (approximately 750 uL). The user then inserts the provided cap 120, which contains the
dilution buffer (1.5 mL), into the sample receptacle 110 which brings the buffer seal into contact with
the piercing features. The user continues to apply pressure to/insert the cap which pierces the seal and
triggers the buffer to automatically flow into the sample receptacle 110 and dilute the sample. When
fully inserted, the cap snaps onto sample receptacle 110 (irreversibly) and a seal is formed to prevent
sample leakage. The user may then shake or invert the container 100 to mix the sample.

[046S] Example 2

[0466] The user mates the container 100 with the adapter 210 on top of the device 300. As the
user inserts the container 100 into the adapter 210, the first contact between the piercing features 1107
on the bottom of the sample receptacle 110 and the foil seal on the adapter inlet is made. Continued
msertion/applied pressure breaks this seal and then allows the contact between the piercing feature
2103 inside the sample receiving inlet 2101 of an adapter 210 and the foil seal of the outlet 1104 of
the sample receptable 110. Continued insertion/applied pressure pierces this foil and triggers the fluid
inside of the sample receptable 110 to automatically flow into the sample receiving inlet 2101 of an
adapter 210. This fluid flow is driven by gravity and the fluid height within the sample receptable 110.
Noted that successful fluid flow requires that 0.75 mL of liquid is provided. When fully inserted, the
container 100 snaps irreversibly onto the adapter 210 and forms a liquid seal at the joining interfaces.

[0467] As fluid flows out of the sample receptable 110 and into the sample receiving inlet 2101
of an adapter 210, fluid comes into contact with the lyophilized reagent 2105 which immediately

dissolves. The lyophilized reagent 2105 contains all necessary reagents to perform the RT-LAMP
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reaction as well as an electrochemical reporter. The fluid continues to flow into the device 300 and
carries an equal amount of dissolved master mix into each reaction chamber where each chamber’s
dried primer is resuspended. The fluid continues to flow towards the vent 3103 of first layer 3100f the
device 300; and when the fluid contacts the self-sealing membranes placed at the terminus of each
fluid channel 3102, all liquid flow is halted and the device 300 is ready to be inserted into a reader for
measurement.

[0468] Example 3

[0469] While powered on and ready to accept a new device 300 for measurement, the reader
continuously scans the insertion monitoring electrodes 3501 to detect an electrical short which is
provided once the device 300 is fully inserted. Once insertion is detected, the reader will then scan the
fluid fill electrodes at the entrance and exit of each working area 3502 to ensure that each working
area 3502 is completely filled with fluid. The scan method for this process is square wave voltammetry
and a positive fluid fill trigger is denoted by an increase in baseline current above a defined threshold.

[0470] Once a positive fluid fill trigger is observed by the reader, the measurement will start
automatically. This process begins by heating the device 300 platform, and thus the device 300, to 65 °C
which initiates the RT-LAMP reaction. When the test target is present in the reaction chamber, the
RT-LAMP reaction produces a significant amount of double-stranded DNA which sequesters the
electrochemical reporter via intercalation. When intercalated with dsDNA, the electrochemical
reporter 1s hindered in producing signal current which is monitored via square wave voltammetry. In
a sample with the target present, the result observed is a decrease in peak current relative to a negative
control. If the target is not present in the sample, then peak current remains unchanged and matches
that of the negative control.

[0471] Once the test protocol is complete, the reader will notify the user via LED lights on the
reader itself as well as through a mobile application and/or web-based application. The user can
remove the device 300 and dispose of it. The reader is then ready to accept a new device 300.

[0472] While preferred embodiments of the present invention have been shown and described

herein, it will be obvious to those skilled in the art that such embodiments are provided by way of
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example only. Tt is not intended that the invention be limited by the specific examples provided
within the specification. ~ While the invention has been described with reference to the
aforementioned specification, the descriptions and illustrations of the embodiments herein are not
meant to be construed in a limiting sense. Numerous variations, changes, and substitutions will now
occur to those skilled in the art without departing from the invention. Furthermore, it shall be
understood that all aspects of the invention are not limited to the specific depictions, configurations or
relative proportions set forth herein which depend upon a variety of conditions and variables. It
should be understood that various alternatives to the embodiments of the invention described herein
may be employed in practicing the invention. It is therefore contemplated that the invention shall
also cover any such alternatives, modifications, variations or equivalents. It is intended that the
following claims define the scope of the invention and that methods and structures within the scope of

these claims and their equivalents be covered thereby.
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Claims

WHAT IS CLAIMED IS:

1. A container, comprising a sample receptacle and a cap, wherein:

the cap comprises a reservoir for retaining a composition, a first piercing member and a first
pierceable barrier for sealing said composition within said reservoir;

the sample receptacle comprises a first open end for receiving a sample, and one or more
second piercing members, said first open end is configured for closure by said cap and for
receiving said composition,

said first piercing member and said one or more second piercing members are configured to
disestablish the first pierceable barrier from opposite side of said first pierceable barrier when
said first open end is closed by said cap.

2. The container according to claim 1, wherein said first piercing member extends
downwardly toward said first open end of the sample receptacle when said first open end is
closed by said cap.

3. The container according to any of claims 1-2, wherein said cap comprises a top inner
surface, and said first piercing member extends from the top inner surface of said cap.

4. The container according to claim 3, wherein said first piercing member extends
approximately perpendicularly from said top inner surface.

5. The container according to any of claims 1-4, wherein said first piercing member
comprises a blunt or curved upper edge.

6. The container according to any of claims 1-5, wherein said sample receptacle comprises
an inner base surface, and the width of said first open end is greater than or equal to the width of
said inner base surface.

7. The container according to any of claims 1-6, wherein said one or more second piercing
members extend upwardly toward said first open end of the sample receptable.

8. The container according to any of claims 6-7, wherein said one or more second piercing
members extend from the inner base surface of said sample receptable.

9. The container according to any of claims 6-8, wherein said one or more second piercing

members extend approximately perpendicularly from said inner base surface of said sample
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receptable.

10. The container according to any of claims 1-9, wherein said sample receptacle comprises
two of said second piercing members arranged opposite one another on either side of a vertical
plane extending through the length of said sample receptable.

11. The container according to any of claims 1-10, wherein said sample receptacle
comprises two of said second piercing members configured to allow said first piercing member to
be positioned between two of said second piercing members when said first open end is closed by
said cap.

12. The container according to any of claims 1-11, wherein each of said one or more second
piercing members comprises a blunt or curved upper edge.

13. The container according to any of claims 1-12, wherein said first and second piercing
members are configured to disestablish said first pierceable barrier without a twisting action
during closure of said cap.

14. The container according to any of claims 1-13, wherein said first pierceable barrier
comprises a pierceable plastic film or a foil film.

15. The container according to any of claims 1-14, wherein said first pierceable barrier
comprises a pierceable film made from a material selected from the group consisting of
polyethylene terephthalate (PETE), polycarbonate, polyethylene, and polyvinyl chloride (PVC).

16. The container according to any of claims 1-15, wherein said sample receptacle
comprises an outlet, and said outlet is in fluidic communication with said sample receptable.

17. The container according to claim 16, wherein said outlet is on said inner base surface of
said sample receptable.

18. The container according to any of claims 16-17, wherein said outlet is sealed by a
second pierceable barrier.

19. The container according to claim 18, wherein said second pierceable barrier comprises a
pierceable plastic film or a foil film.

20. The container according to claim 19, wherein said second pierceable barrier comprises a
pierceable film made from a material selected from the group consisting of polyethylene

terephthalate (PETE), polycarbonate, polyethylene, and polyvinyl chloride (PVC).
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21. The container according to any of claims 1-20, wherein said cap is attached to said
sample receptacle via a living hinge, or said cap is not attached to said sample receptable.

22. The container according to any of claims 1-21, wherein said cap comprises a wall
defining the outer perimeter of said reservoir.

23. The container according to claim 22, wherein said wall has an outer edge and said first
pierceable barrier is sealingly attached to said outer edge so as to cover said reservoir.

24. The container according to any of claims 22-23, wherein said wall nests within the first
open end of said sample receptacle to form a fluid tight seal when said first open end is closed by
said cap.

25. The container according to any of claims 22-24, wherein an outer surface of said wall is
made from or is coated with an elastomeric material for sealingly engagement against an inner
surface of said sample receptacle when said first open end is closed by said cap.

26. The container according to claim 25, wherein at least a portion of an interior surface of
the sample receptable, configured to be in contact with said wall of the cap when the cap is
closed, is made from or is coated with an elastomeric material substantially coextensive with said
elastomeric material of the outer surface of the wall, for sealing the first open end against flow
when the atmospheric pressure is equal to or greater than the pressure in the container.

27. The container according to any of claims 25-26, wherein said elastomeric material is
independently selected from the group consisting of polytetrafluoroethylene (PTFE),
polycarbonate (PCTE), polyethylene (PE) and polypropylene (PP).

28. The container according to any of claims 1-27, wherein the reservoir is sized to
accommodate no less than about 500 uL fluid.

29. The container according to any of claims 1-28, wherein the reservoir is sized to
accommodate about 500 uL to about 3000 L of said composition.

30. The container according to any of claims 1-29, wherein said sample receptacle is
configured to receive about 0.5 ml to about 1.5 ml of said sample.

31. The container according to any of claims 1-30, wherein said sample is a biological
sample.

32. The container according to claim 31, wherein said biological sample is saliva.
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33. The container according to any of claims 6-32, wherein said sample receptacle includes
an interior surface that is sloped downward from said first open end toward said inner base
surface of the sample receptable, wherein said sloped interior surface defines a flow path for said
composition following release of said composition from said reservoir when said first pierceable
barrier is disestablished by said first and second piercing members.

34. The container according to any of claims 1-33, wherein said cap further comprises said
composition sealed within said reservoir.

35. The container according to any of claims 1-34, wherein said composition comprises one
or more selected from the group consisting of: redox reagent, nucleic acid, nonionic detergent,
DNA intercalating redox reporter, and ribonuclease inhibitor.

36. The container according to claim 35, wherein said DNA intercalating redox reporter
comprise methylene blue.

37. The container according to any of claims 1-36, wherein said sample receptacle
comprises one or more third piercing members located on an outer base surface of said sample
receptacle, said one or more third piercing members extend outwardly from said outer base
surface.

38. The container according to claim 37, wherein sample receptacle comprises an extension,
said extension extends outwardly from said outer base surface of said sample receptacle and an
inner of said extension is in fluidic communication with said first open.

39. The container according to claim 38, wherein the diameter of an outer surface of said
extension is smaller or equal to the diameter of an inner surface of a sample receiving inlet of an
adapter.

40. The container according to claim 39, wherein said outer surface of said extension is
made from or is coated with an elastomeric material for sealingly engagement against said inner
surface of said sample receiving inlet when said container is mounted on said adapter.

41. The container according to any of claims 39-40, wherein at least a portion of said inner
surface of said sample receiving inlet, configured to be in contact with said extension of said
container when said container is mounted on said adapter, is made from or is coated with an

elastomeric material substantially coextensive with said elastomeric material of said outer surface
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of said extension, to form a fluid tight seal when said container is mounted on said adapter.

42. The container according to any of claims 37-41, wherein said one or more third piercing
members extend outwardly from an outer base surface of said extension.

43. The container according to any of claims 37-42, wherein said one or more third piercing
members extend approximately perpendicularly from said outer base surface of said sample
receptacle.

44. The container according to any of claims 37-43, wherein said one or more third piercing
members extend in a direction substantially oppositely to said one or more second piercing
members.

45. The container according to any of claims 39-44, wherein said one or more third piercing
member are arranged in a generally circular fashion on said outer surface of said extension.

46. The container according to any of claims 37-45, wherein said one or more third piercing
members are arranged surrounding said outlet of the sample receptable.

47. The container according to any of claims 37-46, wherein said one or more third piercing
members are configured to disestablish a pierceable barrier of an adapter, when said container is
mounted on said adapter.

48. The container according to any of claims 37-47, wherein said one or more third piercing
members comprise a blunt or curved lower edge.

49. The container according to any of claims 37-48, wherein said one or more third piercing
members have a height of no less than about 0.5 mm.

50. The container according to any of claims 47-49, wherein said one or more third piercing
member extends downwardly toward a sample receiving inlet of an adapter, when said container
is mounted on said adapter.

51. The container according to claim 50, wherein said one or more third piercing member
extends approximately perpendicularly downwardly toward said sample receiving inlet of said
adapter.

52. The container according to any of claims 37-51, wherein said sample receptacle
comprises one or more outer rings, said one or more outer ring extends outwardly from said outer

base surface of said sample receptacle.
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53. The container according to claim 52, wherein an outer surface of said one or more outer
rings is made from or is coated with an elastomeric material for sealingly engagement against an
inner surface of an adapter, when said container is mounted on said adapter.

54. The container according to claim 53, wherein at least a portion of said inner surface of
said adapter, configured to be in contact with said one or more outer rings of said container when
said container is mounted on said adapter, is made from or is coated with an elastomeric material
substantially coextensive with said elastomeric material of said outer surface of said one or more
outer rings, to form a fluid tight seal when said container is mounted on said adapter.

55. The container according to any of claims 1-54, wherein said cap comprises a first snap
feature and said sample receptacle comprises a second snap feature, said first snap feature and
said second snap feature are configured for said first open to be irreversibly closed by said cap.

56. The container according to claim 55, wherein said first snap feature comprises at least
one protruding element and said second snap feature comprises at least one recess element
configured to irreversibly catch said at least one protruding element.

57. The container according to any of claims 1-56, wherein said sample receptacle
comprises one or more third snap features, said one or more third snap features are on bottom of
said sample receptable.

58. The container according to claim 57, wherein said one or more third snap features and
one or more snap features of an adapter are configured for said container to be irreversibly
mounted on said adapter.

59. The container according to claim 58, wherein said one or more third snap features
comprise at least one protruding element, and said one or more snap features of said adapter
comprise at least one recess element configured to irreversibly catch said at least one protruding
element.

60. The container according to any of claims 58-59, wherein said container and said adapter
form a tight seal when said container is mounted on said adapter.

61. The container according to any of claims 57-60, wherein said one or more third snap
features are arranged opposite one another on either side of said outer base surface of said sample

receptable.
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62. The container according to any of claims 57-61, said one or more third snap features
have a height of about 2 mm to about 5 mm.

63. The container according to any of claims 57-62, wherein said one or more third snap
features comprise at least one protruding element or at least one recess element.

64. The container according to any of claims 1-63, wherein said sample receptacle has a
height of no less than about 10 mm.

65. The container according to claim 64, wherein said sample receptacle has a height of
about 10 mm to about 500 mm.

66. The container according to claim 65, wherein said sample receptacle has a height of
about 250 mm.

67. The container according to any of claims 6-66, wherein said inner base surface of said
sample receptacle has an area of about 200 mm? to about 600 mm?.

68. A device comprising a first layer, said first layer comprises a sample receiving inlet, and
at least one fluid channel extending from and in fluidic communication with said sample
receiving inlet, the terminus of each fluid channel is in fluid communication with a vent sealed
by a hydrophobic vent material, wherein said first layer has an average thickness of about 0.1
mm to about 0.3 mm.

69. The device according to claim 68, wherein said at least one fluid channel is configured
to be completely filled with about 20 pL to about 150 pL fluid.

70. The device according to any of claims 68-69, wherein said at least one fluid channel
comprises two or more fluid channels substantially equidistant from said sample receiving inlet.

71. The device according to any of claims 68-70, wherein said at least one fluid channel
comprises two or more fluid channels with substantially equal channel width.

72. The device according to any of claims 68-71, wherein pore size of said vent has an
average diameter of about 0.1 um to about 10 pm.

73. The device according to any of claims 68-72, wherein said vent is a self-sealing vent.

74. The device according to any of claims 68-73, wherein said hydrophobic vent material is
selected from the group consisting of: polytetrafluoroethylene (PTFE), polycarbonate (PCTE),

polyethylene (PE) and polypropylene (PP).
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75. The device according to any of claims 68-74, wherein side walls of the at least one fluid
channel is not coated with a hydrophilic material.

76. The device according to any of claims 68-75, wherein said fluid channel and/or said
sample receiving inlet comprises a lyophilized reagent.

77. The device according to claim 76, wherein said lyophilized reagent comprises an assay
reagent.

78. The device according to claims 77, wherein said assay reagent comprises a nucleic acid
amplification enzyme and a DNA primer.

79. The device according to any of claims 68-78, wherein a height of each fluid channel is
about 0.1 mm to about 1.5 mm.

80. The device according to any of claims 68-79, wherein a width of each fluid channel is
about 0.3 mm to about 1 mm.

81. The device according to any of claims 68-80, wherein a length of each fluid channel is
about 50 mm to about 150 mm.

82. The device according to any of claims 68-81, wherein said first layer is made of a
polycarbonate material, an acrylic material or a mylar material.

83. The device according to any of claims 68-82, said device further comprises a second
layer with at least one side coated with a hydrophilic material, and when said second layer is
operably coupled with said first layer, said side coated with the hydrophilic material faces and/or
is in contact with the first layer.

84. The device according to claim 83, said side is coated with said hydrophilic material via
an acrylic material or a silicone material.

85. The device according to any of claims 83-84, wherein said second layer comprises a
sample receiving inlet, and when said second layer is operably coupled with said first layer, said
sample receiving inlet in the second layer is vertically aligned to said sample receiving inlet in
the first layer.

86. The device according to any of claims 83-85, wherein said second layer is made of a

polycarbonate material, an acrylic material or a mylar material.
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87. The device according to any of claims 83-86, wherein said second layer has an average
thickness of about 1 mm to about 4 mm.

88. The device according to any of claims 83-87, wherein said second layer is bound to said
first layer with an adhesive.

89. The device according to claim 88, wherein said adhesive comprises an acrylic material
and/or a silicone material.

90. The device according to any of claims 68-89, wherein said device further comprises a
third layer with at least one side coated with a hydrophilic material, and when said third layer is
operably coupled with said first layer, said side coated with the hydrophilic material faces and/or
is in contact with the first layer.

91. The device according to claim 90, wherein said third layer has an average thickness of
about 0.1 mm to about 0.3 mm.

92. The device according to any of claims 90-91, wherein said third layer is bound to said
first layer with an adhesive.

93. The device according to claim 92, wherein said adhesive comprises an acrylic material
and/or a silicone material.

94. The device according to any of claims 90-93, wherein said third layer comprises at least
one opening, when said third layer is operably coupled with said first layer, each of said at least
one opening is aligned to and in fluid communication with a fluid channel in the first layer.

95. The device according to claim 94, wherein said third layer comprises two or more said
openings, and when said third layer is operably coupled with said first layer, none of the
openings is aligned to the same fluid channel with another opening.

96. The device according to any of claims 90-95, wherein said third layer is made of a
hydrophilic material.

97. The device according to claim 96, wherein said hydrophilic material comprises
polyester.

98. The device according to any of claims 68-97, wherein said device further comprises a

fourth layer, and the fourth layer comprises at least one vent sealed by a hydrophobic vent
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material, when said device is assembled, said terminus of each fluid channel in said first layer is
in fluid communication with said at least one vent of the fourth layer.

99. The device according to claim 98, wherein said fourth layer has a thickness of about 0.1
mm to about 0.3 mm.

100. The device according to any of claims 98-99, wherein said fourth layer is bound to said
second layer with an adhesive, or said fourth layer is an adhesive.

101. The device according to claim 100, wherein said adhesive comprises an acrylic
material and/or a silicone material.

102. The device according to any of claims 98-101, wherein said fourth layer is made of an
acrylic material and/or a silicone material.

103. The device according to any of claims 98-102, wherein said fourth layer comprises a
sample receiving inlet, and when said fourth layer is operably coupled with said second layer,
said sample receiving inlet in the fourth layer is vertically aligned to said sample receiving inlet
in the second layer.

104. The device according to any of claims 68-103, said device further comprises a fifth
layer, said fifth layer comprises a substrate coated with a layer of conductive material, and said
conductive material is ablated to form insulative areas on said fifth layer.

105. The device according to claim 104, wherein said conductive material is gold.

106. The device according to any of claims 104-105, wherein said substrate is made from a
material selected from the group consisting of polyethylene terephthalate (PETE), acrylonitrile
butadiene styrene (ABS), polystyrene, polycarbonate, an acrylic, polyethylene terephthalate
(PETG), polysulfone, and polyvinyl chloride (PVC).

107. The device according to any of claims 104-106, wherein said fifth layer comprises two
symmetrically positioned insertion monitoring electrodes, and when said device is assembled,
said insertion monitoring electrodes are exposed and not covered by any other layer of said
device.

108. The device according to claim 107, wherein said two insertion monitoring electrodes

are substantially identical.
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109. The device according to any of claims 107-108, wherein the length of said insertion
monitoring electrode is about 2 mm to about 4 mm.

110. The device according to any of claims 107-108, wherein the width of said insertion
monitoring electrode is about 1 mm to about 3 mm.

111. The device according to any of claims 107-110, wherein said insertion monitoring
electrode is located in a corner of said fifth layer.

112. The device according to any of claims 104-111, wherein said fifth layer comprises at
least one working area, said working area comprises a working electrode, a counter electrode, a
reference electrode and at least two fluid fill electrodes.

113. The device according to claim 112, wherein said counter electrode embraces said
working electrode.

114. The device according to any of claims 112-113, wherein at least one of said fluid fill
clectrodes is positioned prior to said working electrode and at least one of said fluid fill
electrodes is positioned after said working electrode along the direction of the current flow.

115. The device according to any of claims 104-114, wherein said fifth layer has an average
thickness of about 0.1 mm to about 0.3 mm.

116. The device according to any of claims 104-115, wherein said fifth layer is bound to
said third layer with an adhesive.

117. The device according to claim 116, wherein said adhesive comprises an acrylic
material and/or a silicone material.

118. The device according to any of claims 112-117, wherein when said third layer is
operably coupled with said fifth layer, said opening in said third layer is aligned to and in fluid
communication with said working area in the fifth layer.

119. The device according to any of claims 112-118, wherein when said third layer is
operably coupled with said fifth layer, said working area is not covered by said third layer.

120. The device according to any of claims 112-119, wherein when said device is
assembled, said working area of said fifth layer is in fluid communication with said fluid channel

of said first layer.
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121. The device according to any of claims 68-120, said device further comprises an adapter
for operably coupling to a container.

122, The device according to claim 121, wherein said container comprises the container
according to any one of claims 1-67.

123. The device according to any of claims 121-122, wherein said adapter comprises a
sample receiving inlet configured to be in fluid communication with said sample receiving inlet
of said first layer of an assembled device.

124. The device according to claim 123, wherein said sample receiving inlet of said adapter
is sealed by a pierceable barrier.

125. The device according to claim 124, wherein said pierceable barrier of said adapter
comprises a pierceable plastic films or a foil film.

126. The device according to any of claims 124-125, wherein said pierceable barrier of said
adapter comprises a pierceable film made from a material selected from the group consisting of
polyethylene terephthalate (PETE), polycarbonate, polyethylene, and polyvinyl chloride (PVC).

127. The device according to any of claims 123-126, wherein said sample receiving inlet of
said adapter comprises a blocking element having a bottom configured to prevent said
lyophilized reagent from leaving said device.

128. The device according to claim 127, wherein the bottom of said blocking element has a
width greater than that of the lyophilized reagent.

129. The device according to any of claims 127-128, wherein said blocking element
comprises at least one piercing member extending upwardly toward said pierceable barrier of
said adapter.

130. The device according to claim 129, wherein said piercing member of said blocking
element is configured to disestablish a pierceable barrier of a container, and a sample receptacle
of said container is in fluidic communication with said sample receiving inlet of said adapter,
when said container is mounted on said adapter.

131. The device according to claim 130, wherein said container comprises one or more
piercing members, and said piercing member of said adapter is allowed to be positioned between

said piercing member of said container when said container is mounted on said adapter.
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132. The device according to any of claims 129-131, wherein said one or more piercing
members of said blocking element of the adapter has a height of less than 5 mm.

133. The device according to any of claims 131-132, wherein said piercing member of said
container is configured to disestablish said pierceable barrier of said device, said piercing
member of said adapter is configured to disestablish a pierceable barrier of said container and a
sample receptacle of said container is in fluidic communication with said sample receiving inlet
of said adapter, when said container is mounted on said adapter.

134. The device according to any of claims 129-133, wherein said piercing member of said
blocking element of said adapter comprises a blunt or curved upper edge.

135. The device according to any of claims 121-134, wherein said adapter comprises one or
more snap features.

136. The device according to claim 135, wherein said one or more snap features of said
adapter comprise at least one protruding element or at least one recess element.

137. The device according to any of claims 135-136, wherein said one or more snap features
of said adapter and one or more snap features of a container are configured for said container to
be irreversibly mounted on said device.

138. The device according to claim 137, wherein said one or more snap features of said
container comprise at least one protruding element, and said one or more snap features of said
device comprise at least one recess element configured to irreversibly catch said at least one
protruding element.

139. The device according to any of claims 121-138, wherein at least a portion of the inner
surface of the adapter, configured to be in contact with one or more outer rings of an outer base
surface of a container when said container is mounted on said device, is made from or is coated
with an elastomeric material substantially coextensive with said elastomeric material of the outer
surface of said outer rings, to form a fluid tight seal when said container is mounted on said
adapter.

140. A system, comprising the container according to any one of claims 1-67.

141. The system according to claim 140, the system further comprises a device according to

any one of claims 68-139.



WO 2022/172205 PCT/1B2022/051223
91

142, The system according to any of claims 140-141, the system further comprises a thermo
control module.

143. The system according to claim 142, wherein said thermo control module is configured
to perform isothermal nucleic acid amplification.

144. The system according to any of claims 142-143, wherein said thermo control module is
configured to maintain a temperature of about 55 °C to about 75 °C.

145. The system according to any of claims 140-144, the system further comprises a signal
detection module.

146. The system according to claim 145, wherein said signal is an electrochemical signal.

147. The system according to any of claims 145-146, wherein said signal is a qualitative
signal and/or a quantitative signal.

148. The system according to any of claims 145-147, said system comprises a reader, said
reader comprises said thermo control module and said signal detection module.

149. The system according to claim 148, said reader comprise a heating block, said heating
block is configured for uniform heating a reaction chamber of said device.

150. The system according to claim 149, said reader comprise a temperature sensor, said
temperature sensor is embedded under said heating block.

151. A method for collecting and/or storing a sample, comprising using the container of any
one of claims 1-67.

152. A method for determining the presence and/or amount of a target in a sample,
comprising using the container of any one of claims 1-67, the device of any one of claims 68-
139, and/or the system of any one of claims 140-150.

153. A method for preparing a sample derived from a subject, comprising:

I) introducing the sample into a sample receptacle through a first open end of said sample
receptable;

II) closing said first open end irreversibly by attaching a cap to said sample receptable;

IIT) said cap comprises a reservoir for retaining a composition, a first piercing member and a
first pierceable barrier for sealing said composition within said reservoir;

IV) said sample receptacle comprises one or more second piercing members;
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V) when the first open end of the sample receptacle is closed by said cap, said first piercing
member and said one or more second piercing members effect a force to disestablish the first
pierceable barrier from opposite side of said first pierceable barrier.

154. The method according to claim 153, further comprising mixing the composition
released from the cap and the sample within said irreversibly closed sample receptable.

155. The method according to any of claims 153-154, wherein said first piercing member
extends downwardly toward said first open end of the sample receptacle when said first open end
is closed by said cap.

156. The method according to any of claims 153-155, comprising using the container of any
one of claims 1-67.

157. A method for determining the presence and/or amount of a target in a sample,
comprising:

I) preparing the sample using the container of any one of claims 1-67,

II) mounting the container comprising the prepared sample on the device of any one of claims
68-139; and

IIT) inserting said device into a reader comprising a thermo control module and a signal
detection module.

158. The method according to claim 157, wherein said first piercing member extends
downwardly toward said first open end of the sample receptacle when said first open end is
closed by said cap.

159. The method according to any of claims 157-158, wherein comprising using the system

of any one of claims 140-150.



