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figured to further seal the two portions of the container, and to prevent leakage
and/or spilling of the sample from the sample collection container.
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APPARATUSES, METHODS, AND SYSTEMS FOR

SAMPLE COLLECTION AND DISPERSION

CROSS REFERENCE TO RELATED APPLICATION

[001] This application claims benefit of and priority to U.S. provisional patent application no.
62/057,575, entitled, “Appartuses, Methods, and Systems for Sample Collection and Dispersion”,
filed September 30, 2014, the entire disclosure of which is herein incorporated by reference in its

entirety.
BACKGROUND

[002] Conventional sample collection containers often collect samples in a single compartment
of the container, and do not allow for separation of parts of the sample (e.g., to separate a first
volume of the sample from the rest of the sample, to separate components of the sample, and/or the
like). However, the first 20-40 mL and/or like quantity of a sample may contain the largest
quantity of components of interest in the sample (e.g., for a urine sample, the first 25 mL of urine
may contain the greatest concentration of hormones, exosomal RNA prostate cancer markers,
and/or the like). Thus, such container designs can dilute the sample and make it difficult for
laboratories to test the samples for abnormalities. Merely reducing the size of the container to 25
mL may be both cumbersome to a patient who must supply the sample, and may waste portions of
the sample which could be used to test other ailments, e.g., the 26-40mL of a urine sample left
after the first volume of the sample may still be optimal for assessment of other illnesses such as
bladder cancer and/or other disorders, even if it is not optimal for testing other ailments.
Additionally, conventional sample collection containers often need to be shipped long distances in
order to be analyzed at a laboratory, and can leak or spill, causing part of the sample to be lost in

transit.

SUMMARY OF SOME OF THE EMBODIMENTS

[003] In some embodiments, a biological sample (e.g., a urine sample, and/or the like) may be
collected for analysis, e.g., to determine a person’s health and/or the like. In some embodiments, a
sample collection cup may be configured to separate portions of a sample from other portions of
the sample (e.g., a first volume of the sample, and/or the like may be separated from other portions

of the sample), in order to obtain optimal results. In some embodiments, parts of the container may
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be sealed in a plurality of ways in order to prevent leakage or spills, e.g., during transit and/or the

like, and to prevent dilution of the portions of the sample.

[004] In some embodiments, a plurality of designs may be utilized in order to easily collect and
separate portions of a sample for optimal extraction, including a two-cup container, a bottom-cap
container, and/or the like, using a float to separate a first volume of fluid from the second volume

of fluid.

BRIEF DESCRIPTION OF THE FIGURES

[005] FIGURE 1 shows a bottom-cap design for a sample collection container, according to
some embodiments.

[006] FIGURE 2 shows a bottom-cap design for a sample collection container, according to
some embodiments.

[007] FIGURE 3 shows volume markings for a sample collection container, according to some
embodiments.

[008] FIGURE 4 shows a top cap for a sample collection container, according to some
embodiments.

[009] FIGURE 5 shows a float design for a sample collection container, according to some
embodiments.

[0010] FIGURE 6 shows a float design for a sample collection container, according to some
embodiments.

[0011] FIGURE 7 shows a bottom cap design for a sample collection container, according to
some embodiments.

[0012] FIGURE 8 shows filling a sample collection container, according to some embodiments.
[0013] FIGURE 9 shows a cap seal design for a sample collection container, according to some
embodiments.

[0014] FIGURE 10 shows a cap seal design for a sample collection container, according to some
embodiments.

[0015] FIGURE 11 shows a cap seal design for a sample collection container, according to some
embodiments.

[0016] FIGURE 12 shows extracting samples from a sample collection container, according to
some embodiments.

[0017] FIGURE 13 shows volume areas in a sample collection container, according to some

embodiments.
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[0018] FIGURE 14 shows a two-cup design for a sample collection container, according to some
embodiments.

[0019] FIGURE 15 shows a two-cap design for a sample collection container, according to some
embodiments.

[0020] FIGURE 16 shows an assembled two-cap design for a sample collection container,
according to some embodiments.

[0021] FIGURE 17 shows a seal design for a sample collection container, according to some
embodiments.

[0022] FIGURE 18 shows a cap seal design for a sample collection container, according to some
embodiments.

[0023] FIGURE 19 shows seal area thickness for a sample collection container, according to
some embodiments.

[0024] FIGURE 20 shows designs for a sample collection container, according to some

embodiments.

DETAILED DESCRIPTION OF SOME OF THE EMBODIMENTS

[0025] In some embodiments, sample collection containers may be formed via a bottom-cap
design, a two-cup design, and/or the like. Referring to FIGURE 1, in some embodiments, a
laboratory may use a bottom-cap design 102 for the sample collection container. In some
embodiments, the container may comprise a dual-seal top cap 104, a single molded collection cup
106, a float device 108, and a screw-on bottom cap 110. In some embodiments, the collection
container may also have room for a label 112 on which sample identification information (e.g., the
name of the patient, the date and time the sample was obtained, the type of sample obtained, and/or
the like) may be imprinted. In some embodiments, referring to FIGURE 2, an exemplary sample
collection container may include a dual-start thread at the top of the container 202, e.g., for easy
removal and placement of the top lid by a patient. The bottom cap 206 may be placed on the
sample collection container on a single-start thread. The container may further comprise ribs on
the sides of the container 204, e.g., to help a patient grip the container. Each section of the
container may have a sealing rib 208, which may help seal the portion of the container and prevent
spills (e.g., sealing rib 208 may prevent the sample from spilling out of the top lid, and sealing rib
210 may prevent the sample in the second volume from contaminating the sample collected in the
first volume, and/or the like). Referring to FIGURE 3, in some embodiments, the container may

also comprise volumetric markings 302 and company logos 304, and/or like information.
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[0026] FIGURE 4 shows a top cap for a sample collection container, according to some
embodiments. For example, in some embodiments, a top cap 402 may comprise a screw cap with
grip ridges, and a cap stop 404, e.g., to secure the cap and prevent the cap from turning too much
in a particular direction. The cap may further comprise a long protrusion from the screw cap
component, which may connect with the opening of the first volume of the container, and/or the
like. In some embodiments, the cap may comprise at least two seals. For example, the cap may
comprise a first volume seal 406 which may seal the opening of the first seal via connecting with
sealing rib 210 in order to prevent leaking between the first and second volumes. The cap may
further comprise a second volume seal 408 between the cap and the top of the container. In some

embodiments, the second volume seal and the cap may comprise round threads.

[0027] FIGURES 5 and 6 show float designs for a sample collection container, according to
some embodiments. In some embodiments, a float 502 may be a device and/or mechanism for
preventing fluid flow between a first and second volume of the collection container whenthe first
volume has filled, and may allow for extration of the sample from the bottom cap with minimized
contamination of the sample. In some embodiments the float may also prevent fluid from flowing
into the first volume after the first volume has been filled. For example, in some embodiments, a
float may comprise food grade PE foam with a density of 2.0lb/cu. ft, and may have a thickness of
0.375 inches. In some embodiments, a float may have fluid pass-through holes 506 through which
the sample may flow through until the first volume area has been filled, and/or fluid access cutouts
504 that laboratories may use to extract sample from the first volume (e.g., via a syringe and/or the
like). The access cutouts and holes may be spaced such that the channel between the first and
second volumes connects with the solid portion of the float when the container is filled, and such
that the cutouts and holes cannot be aligned with the channel and allow sample in the second
volume to contaminate the sample in the second volume. In some embodiments, a float 602 may
not comprise any fluid access cutouts, and may instead comprise only pass-through holes 604,
and/or the like. In some embodiments, after the top cap has sealed the first volume from the second
volume, the container may be inverted, allowing the float to float towards the bottom cap of the
container 508. Thus by inverting the container, a laboratory device and/or the like may be able to

extract sample from the first volume via the holes and/or cutouts in the float.

[0028] FIGURE 7 shows a bottom cap design for a sample collection container, according to
some embodiments. In some embodiments, the bottom cap 702 may have a 53-400 cap and single
thread specification, and may be made out of polypropylene. The cap may comprise a core liner
704 comprising a layer of LDPE film, a layer of PE foam, and a layer of LDPE film, and/or a like
composition). The bottom cap may sit flush to the rub bottoms on the container 706, and may

maintain the outer diameter of the ribs. The seal on the bottom cap may create a container seal
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by compressing a flexible polyethylene membrane on the inside of the cap, and/or a similar

mechanism.

[0029] FIGURE 8 shows filling a sample collection container, according to some embodiments.
In some embodiments, a patient may be able to start filling the cup with their sample (e.g., a urine
sample), which may first collect in a dead volume area above the first volume chamber (e.g., the
lower volume chamber) 802. In some embodiments, the dead volume area may be able to hold
0.8mL of sample, and/or the like. In some embodiments, there may not be a dead volume area, and
the sample may immediately start to collect in the lower volume chamber. As the lower chamber
fills with sample 804, the float may be able to rise, eventually being able to close off the lower
chamber from the upper chamber. In some embodiments the lower volume chamber may be
able to hold a volume (e.g., 20-25mL, and/or any volume from, for example, 5mL-40 mL,
and/or the like) of sample, and/or a like amount. After the lower chamber has been filled, the
upper chamber may still be filled 806; in some embodiments, the upper chamber may be
able to hold 95 mL of sample, and /or a like amount. After the sample cup has been filled (e.g,,
at the top volumetric line on the container, and/or the like), the top cap may be placed on the
container 808. The top cap may displace some volume of the sample as it closes (e.g., the cap
may displace approximately 15 mL of the sample, causing the fluid in the container to raise

0.17 inches, and/or the like).

[0030] FIGURE 9 shows a top cap seal design for a sample collection container, according to
some embodiments. For example, the top cap may comprise a lower seal 904 which may seal the
lower volume chamber from the upper volume chamber. In some embodiments, the bottom seal
may start engagement with the sealing rib of the first volume 906 before the top seal has been
engaged 908. In some embodiments, this may start at 0.06 inches from the end of the travel. The
top seal 902 may seal the top of the sample collection container, and may start to engage at the end
of the travel at the top of the container 910, e.g., at 0.03 inches from the end of the travel, and/or
the like. The cap may be rotated along the thread of the container until the cap stop on the top cap
connects with a clasp 912 on the container, preventing further rotation and securing the top cap in
place. In some embodiments, the lower and upper volumes of the sample may be pressurized to
exemplary pressures of 0.82PSIG and 1.1PSIG, respectively, when the top cap is fully closed on
the container. Referring to FIGURE 10, the top cap may fit snugly along the thread of the top
portion of the container 1002. The top seal may have a nominal interference of aproximately 0.008
inches 1004, and the bottom seal may have a nominal interference of 0.010 inches 1006. Referring
to FIGURE 11, the top seal may vary in its thickness due to interference by the container, e.g., by
a factor of +/- 0.003 inches, or may vary in depth, e.g., by a factor of +/- 0.020 inches. Thus, for
example, the thickness of the top seal could be 0.003 inches and the depth 0.011 inches 1102 or the
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thickness could be -0.003 inches with a depth of 0.005 inches 1104. In some embodiments, 0.014
inches of interference may be greater than nominal, and 0.002 inches of interference may be below
nominal. Similarly, the bottom seal may also vary in thickness due to interference, e.g., by a factor
of +/- 0.003 inches, or may vary in depth, e.g., by a factor of +/- 0.020 inches. Thus, the thickness
of the bottom seal could be 0.005 inches with a depth of 0.011 inches 1106 or could have a
thickness of -0.001 inches with a depth of 0.003 inches 1108.

[0031] FIGURE 12 shows extracting samples from a sample collection container, according to
some embodiments. The container may be inverted 1202 such that the bottom cap is facing
upward, and the bottom cap may be removed from the container. The sample in the lower volume
chamber may be removed 1204, ¢.g., using the fluid access cutouts and/or the pass-through holes
in the float. As more of the sample is removed, the float may move to the bottom of the chamber
1206. Referring to FIGURE 13, the container may have dead volume areas in both the top and
bottom chambers of the container 1302, e.g., of 0.77 mL below the sealing rim in the upper
volume, and of 1.72 mL at the top of the lower volume. The upper and lower volumes may contain

95 mL and 25 mL of sample, respectively 1304.

[0032] FIGURE 14 shows a two-cup design for a sample collection container, according to some
embodiments. A two-cup design may include an upper (e.g., inner) collection cup container 1404a
and a lower (e.g., outer) collection cup container 1404b, with no bottom cap. In some
embodiments, the a two-cup design for a collection container may hae a diameter of 2.6 inches and
a height of 3.3 inches, and/or like dimensions. The the top of the container may be closed with a
dual-seal cap 1402, and a float device 1406 in the lower collection cup container. In some
embodiments, a seal 1408 may be used for sealing a syringe access hole in the lower collection
cup. The seal may be foil, plastic, and/or a plurality of other materials. In some embodiments the
outer surface of the collection container may not comprise any ribs, and may be smooth. Referring
to FIGURE 15, the upper collection cup container 1502 may be detachable from the lower
collection cup container 1508, and may have weld features 1504 which allow for the two cups to
fit on top of each other. The lower collection cup may also have a float retaining mechanism 1506
designed to limit the movement of a float in the lower collection cup. In some embodiments, the
two cups may stack on top of each other 1510 and may lock into place in order to secure the cups
together. The collection container components may be made of food grade polypropylene, and
may have a thickness of approximately 0.06 inches. Referring to FIGURE 16, the seal 1602 may
be peelable from the bottom of the lower collection cup, e.g., in order to access the volume of the
sample contained in the lower collection cup. The float 1604 may be able to move in the lower
collection cup based on the volume of the sample contained in the lower collection cup, and/or

may also have its movement limited by a float stop and/or retaining mechanism. Referring to
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FIGURE 17, in some embodiments, the seal may comprise a push tab 1702 that the user may use

to open and peel the seal from the lower collection cup.

[0033] FIGURE 18 shows a cap seal design for a sample collection container, according to some
embodiments. In some embodiments, the top cap 1802 may comprise both a screw cap component
and a protrusion from the screw cap component which may seal off a hole between the upper
collection cup and the lower collection cup. The screw cap may comprise a top seal 1804 which
may seal the top of the sample collection container, and a bottom seal 1806 which may seal the
upper collection cup from the lower collection cup (e.g., to prevent dilution of the sample in the
lower collection cup, and/or the like), e.g., by fitting together with an inner and outer boss
surrounding a gap area between the upper collection cup and the lower collection cup. The bottom
seal may comprise a rubber seal (e.g., an O-ring and/or like device which may grip the ID of the
boss of the upper collection cup). and/or stopper in order to help strengthen the seal between the
collection cups. Referring to FIGURE 19, the bottom seal may be formed such that there is either
a 0.001 inch deflection at 20 pounds 1902, or an 0.003 inch deflection at 20 pounds 1904, e.g.,

depending on the thickness of the protrusion affecting the bottom seal, and/or the like.

[0034] FIGURE 20 shows designs for a sample collection container, according to some
embodiments. For example, a sample collection container may comprise a single container with a
cap on the bottom of the container 2002, a single container with a seal (e.g., a foil seal, and/or the
like) which can be peeled off and/or punctured 2004, a container with a removeable cup on the
bottom of the container 2006, and/or a container with a luer (e.g., a luer on the bottom of a bottom
cap 2008, a luer on the bottom of the protrusion sealing off the lower volume of the collection

container from the upper volume 2010, a luer on the side of a bottom cap 2012, and/or the like).

[0035] Any and all references to publications or other documents, including but not limited to,
patents, patent applications, articles, webpages, books, etc., presented in the present application,
are herein incorporated by reference in their entirety, except insofar as the subject matter may
conflict with that of the embodiments of the present disclosure (in which case what is present
herein shall prevail). The referenced items are provided solely for their disclosure prior to the
filing date of the present application. Nothing herein is to be construed as an admission that any

invention disclosed herein is not entitled to antedate such material by virtue of prior invention.

[0036] Although example embodiments of the apparatuses, methods and systems have been
described herein, other modifications to such embodiments are possible. These embodiments have
been described for illustrative purposes only and are not limiting. Other embodiments are possible

and are covered by the disclosure, which will be apparent from the teachings contained herein.
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Thus, the breadth and scope of the disclosure should not be limited by any of the above-described
embodiments but should be defined only in accordance with claims supported by the present
disclosure and their equivalents. In addition, any logic flow depicted in the above disclosure and/or
accompanying figures may not require the particular order shown, or sequential order, to achieve
desirable results. Moreover, embodiments of the subject disclosure may include methods, systems
and devices which may further include any and all elements from any other disclosed methods,
systems, and devices, including any and all elements corresponding to the collection of biological
fluids. In other words, elements from one and/or another disclosed embodiment may be
interchangeable with elements from other disclosed embodiments. In addition, one or more
features/elements of disclosed embodiments may be removed and still result in patentable subject
matter (and thus, resulting in yet more embodiments of the subject disclosure). Still further, some
embodiments of the present disclosure may be distinguishable from the prior art for expressly not
requiring one and/or another feature disclosed in the prior art (e.g., some embodiments may
include negative limitations). Some of the embodiments disclosed herein are within the scope of at
least some of the following exemplary claims of the numerous claims which are supported by the

present disclosure which may be presented.
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What is currently claimed is:
1. A sample collection container apparatus, comprising:

a first volume area of a sample collection container, the first volume area

configured to contain a first volume of a sample;

a float device configured to seal the first volume area after the first volume

area has been filled with the first volume of the sample;

a second volume area of the sample collection container being configured to
contain a second volume of the sample after the first volume area of

the sample collection container has been filled;

a top cap configured to seal the first volume area of the sample collection
container from the second volume area of the sample collection

container; and

a bottom cap removable from the sample collection container and configured
to allow extraction of the first volume of the sample from the first

volume area of the sample collection container.

2. The apparatus of claim 1, wherein the sample is introduced to the second
volume area, and wherein the second volume area is configured to allow the

first volume of the sample to flow into the first volume area.

3. The apparatus of claim 1, wherein the first volume of the sample is a first

portion of the sample.

4. The apparatus of claim 3, wherein the first portion of the sample is

approximately the first 25 mL of the sample.

5. The apparatus of claim 1, wherein the sample is introduced to the second
volume area, and wherein the second volume area is configured to allow the

sample to flow into the first volume area.

6. The apparatus of claim 5, wherein the float device is configured to prevent the
sample from flowing into the first volume area when the first volume area is

filled with the first volume of the sample.

7. The apparatus of claim 1, wherein the second volume of the sample is

approximately 95 ml.
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8. The apparatus of claim 1, wherein the float includes fluid access cutouts
configured to allow a sample extraction device to access the first volume of

the sample.
9. The apparatus of claim 8, wherein the sample extraction device is a syringe.
10. A sample collection container apparatus, comprising:

a lower collection cup of a sample collection container, the lower collection

cup configured to collect a first volume of a sample;

a float device configured to seal the lower collection cup of the sample
collection container when the lower collection cup has been filled with

the first volume of the sample;

an upper collection cup of the sample collection container configured to be
attachable to the lower collection cup, the upper collection cup o of the
sample collection container configured to collect a second volume of

the sample; and

a top cap configured to seal the first volume area of the sample collection
container from the second volume area of the sample collection

container.

11.  The apparatus of claim 10, wherein the sample is introduced to the upper
collection cup, and wherein the upper collection cup is configured to allow the

first volume of the sample to flow into the lower collection cup.

12.  The apparatus of claim 10, wherein the first volume of the sample is a first

portion of the sample.

13. The apparatus of claim 12, wherein the first portion of the sample is

approximately the first 25 mL of the sample.

14.  The apparatus of claim 10, wherein the sample is introduced to the upper
collection cup, and wherein the upper collection cup is configured to allow the

sample to flow into the lower collection cup.

15.  The apparatus of claim 14, wherein the float device is configured to prevent
the sample from flowing into the lower collection cup when the lower

collection cup is filled with the first volume of the sample.

10
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16. The apparatus of claim 10, wherein the second volume of the sample is

approximately 95 ml.

17.  The apparatus of claim 10, wherein the float includes fluid access cutouts

configured to allow a sample extraction device to access the first volume of

the sample.
18.  The apparatus of claim 17, wherein the sample extraction device is a syringe.
19.  The apparatus of claim 10, wherein the bottom of the lower collection cup is

sealed via a peelable seal.

20.  The apparatus of claim 19, wherein the peelable seal is a push-tab foil

peelable seal.
21. A method for separating portions of a sample, comprising:
receiving a sample into a first area of a sample collection container;

collecting a first portion of the sample in a second area of the sample collection

container;

sealing the second area of the sample collection container via a float device when
the second area of the sample collection container has collected the first

portion of the sample; and

collecting a second portion of the sample in the first area of the sample collection

container.
22. The method of claim 1, wherein the sample is a urine sample.
23. The method of claim 1, wherein the sample collection container includes a gap

between the first area of the sample collection container and the second area of the
sample collection container, such that the sample can flow from the first area of the

sample collection container to the second area of the sample collection container.

11
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