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DEVICE FOR SAMPLE COLLECTION
BACKGROUND OF THE INVENTION

Field of the invention

The invention relates to devices for collecting samples of bodily fluids.

Summary of the related art

Epigenetic research has come to the forefront of medical research and is implicated in the
ctiology of a number of physical and mental illnesses (McGowen and Szyf, 2010 and Plazas-
Mayorca and Vrana, 2011). A major challenge in the field is the identification of an appropriate
source material for home-based collection that is adequate for large-scale epigenetic research
including whole-genome-analysis studies. Epigenetics promises to be the key for understanding
the mechanisms of gene-environment interactions as growing evidence suggests that epigenetic
mechanisms may provide a molecular memory of environmental experiences (Ho, 2010;
Kappeler and Meaney, 2010; McGowen et al., 2009; McGowen and Szyf, 2010; Portela and
Esteller, 2010; Richards, 2008; Russo et al., 2010; Tsai et a/, 2010; and Vlaanderen et al., 2010).
Preliminary data from humans suggest that distinct methylation patterns in peripheral blood cells
are associated with social behaviors including: childhood aggression, suicidal behaviors, and
aging (Kappeler and Meaney, 2010; McGowen et al., 2009; McGowen and Szyf, 2010; Portela
and Esteller, 2010; Russo et al., 2010; Tierling et al., 2010; Tsai et al, 2010; and Zhang et al.,
2011) and epigenetic mechanisms are implicated in numerous health disparities including:
cancer, obesity, diabetes, schizophrenia, and Alzheimer (Alika et al, 2010; Grant et al. 2010,
McGowen et al., 2009; McGowen and Szyf, 2010; and Portela and Esteller, 2010).

Epigenetics holds particular promise in the many scientific and medical areas including
but not limited to: cancer, diabetes, drug integrations, drug effectiveness, childhood aggression,
suicidal behaviors, aging, inflammation, pain, obesity, schizophrenia, and other mental illnesses
(Abdolmaleky et al., 2005; Costa et al., 2003; Iwamoto & Kato, 2009; Kuratomi et al., 2007;
McGowan & Kato, 2007; McGowen and Szyf, 2010; Peedicayil, 2007; Petronis et al., 1999;
2003; McGowen and Szyf, 2010; Plazas-Mayorca and Vrana, 2011; and Zawia et al., 2009). Due
to the heterogeneous nature of these disease and pathologies that are inherently caused by a
complex interaction of contributing etiological factors; studies require large sample sizes to
provide reliable and significant effects. Current research options for sample collection for

epigenetic studies do not meet this requirement of “large sample sizes”. The ability to perform
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large-scale “population sized” (subjects numbering in the hundreds to thousands) epigenetic
research will usher in a new understanding of human-environment interaction and facilitate the
completion of longitudinal studies, crucial in many scientific and medical fields. This research
will lead to a new understanding of how the environment affects our epigenome and how this
relates to a person’s health outcome leading to the development of preventative interventions for
individuals who are considered high-risk and diagnostics for these health disparities including
but not limited to screening diagnostics.

Epigenetic studies attempting to tease out environmental and other complex interactions
in human populations use blood as the source material for experimentation. Blood restricts the
ability of researchers to conduct large population-sized studies as it 1) is not practical to collect
blood in a home-based setting due to the requirements of medical supervision, 2) is invasive to
collect, 3) carries a stigma that limits the number of individuals willing to donate for basic
research and 4) is expensive to collect and ship blood. Saliva is an alternate, appropriate source
material for home-based sample collection as it 1) does not require invasive techniques, 2) does
not have the same stigma as blood, 3) does not require professional supervision, and 4) is
inexpensive to collect. Home-base sample collection of saliva allows for a much wider range of
research options available as it greatly increases participant numbers, is less expensive, and
samples can be easily shipped by the subjects from anywhere world-wide. This is particularly
useful when samples are from countries that do not have laboratory infrastructure.

For collecting saliva samples for epigenetic studies of large populations of people who are
widely geographically dispersed, several requirements need to be met for an optimal sample
collection device. It should securely house a toxic preservative solution in a closed chamber. It
should be able to be sent to a donor with the toxic solution safely enclosed. It should allow easy
and safe collection of a donor specimen such as human saliva with no risk of exposure of the
donor to the toxic solution or any other hazard. It should allow the donor to safely mix the toxic
solution and the specimen (for preservation of the specimen) with no risk of exposure of the
donor to neither the toxic solution nor any other hazard. It should allow the donor to send the
sample collection device, “as-is” after closing of the sample collection device, to a laboratory for
processing. Finally, it should allow a laboratory technician to receive the sample collection

device and safely open it for processing with no risk of exposure to any hazard.
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Currently available sample collection devices do not meet all of these criteria. For example,
US patent 7482116 describes a device that utilizes disassociating a barrier to allow fluid
communication between a cavity holding the donor sample and a solution, however,
embodiments included in the patent application are limited to the use of sharp extruding objects
sharp or thin pierceable membranes. The thin pierceable membranes represent a safety hazard to
the sample donor as any wrong manipulation (with a finger nail for example) can lead to piercing
of the membrane and release of the solution. US patent application 2009/0216213 A1 claims a
device that utilizes a pierceable membrane to establish fluid communication between a cavity
containing a solution and the donor sample. This represents a safety hazard to the sample donor
as any wrong manipulation can lead to piercing the membrane and exposing the solution. The
device also requires exchange of the cap prior to sending the sample to the end user. This
represents a safety hazard as it may expose the sample donor to the potentially toxic solution.

There is therefore, a need for safer, easier to use sample collection devices
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BRIEF SUMMARY OF THE INVENTION

The invention provides a safer, easier to use, sample collection device. The sample
collection device according to the invention provides several advantages over currently available
devices. It uses a minimum amount of parts and doesn’t require removal or exchange of a piece
or an object. It doesn’t require any additional manipulation by the sample donor apart from
depositing the sample and closing the collection device. It is ultra- safe to use for both the
sample donor and the end user with no sharp objects and no risk of exposure to toxic solution
used enclosed.

The sample collection device has two main mating bodies, a cap and a tube. In certain
embodiments, the cap includes a closed cavity holding a toxic preservative solution and mates
with the tube to constitute the closed sample collection device. The tube is intended to receive
the donor specimen. The cap and tube are designed, in such a way, that when the donor deposits
the specimen and closes the tube with the cap, the cavity holding the toxic solution is opened to
release the toxic solution and allow it to mix with the donor specimen.

In certain embodiments, the sample collecting device comprises a cap, comprising an outer
wall having interior threads, an interior chamber for holding a fluid, the chamber comprising
walls defining an interior space and a threaded aperture in the wall, the aperture being sealed by
a threadably removable blocking member, wherein the blocking member has engaging means for
engaging a stationary member in a tube, thereby causing the blocking member to be removed and
the aperture to open when the cap is threaded onto the tube; and a tube, comprising an outer wall
defining a lumen for sample collection, exterior threads complementary to the interior threads of
the outer wall of the cap, and a stationary member that has a shape that is complementary to the
engaging means in the cap.

In certain embodiments, the device further provides mechanisms to prevent the device from
being opened by the donor after the tube has been screwed onto the tube by the donor.

The device will be better understood in light of the following drawings and detailed

description.
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BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 shows an embodiment of the sample collection device in which the cap contains
an inner chamber with a threadably removable blocking member that has a centrally located
engaging means that allows it to be screwed into the inner chamber by a stationary member
centrally located in the tube when the cap is screwed onto the tube.

Figure 2 shows an embodiment of the sample collection device in which the cap contains
an inner chamber with a threadably removable blocking member that has an eccentrically located
engaging means that allows it to be screwed into the inner chamber by a stationary member
eccentrically located in the tube when the cap is screwed onto the tube.

Figure 3 shows an embodiment of the sample collection device in which the cap contains
an inner chamber with a threadably removable annular member that covers an aperture in the
chamber and utilizes interior threads on the annular member and complementary threads on the
outer wall of the interior chamber that allow the annular member to be screwed up and away
from the aperture when the cap is screwed onto the tube.

Figure 4 shows an embodiment of the sample collection device similar to that shown in
Figure 1 and further comprising a locking mechanism disposed within the inside of the cap and
the tube, which prevents the cap from being removed by the donor after the cap has been
screwed onto the tube.

Figure 5 shows an embodiment of the sample collection device similar to that shown in
Figure 1 and further comprising a locking mechanism disposed within outside of the cap and the
tube, which prevents the cap from being removed by the donor after the cap has been screwed
onto the tube.

Figure 6 shows an embodiment of the sample collection device similar to that shown in
Figure 1 and further comprising a sealed cavity containing a glue that is released into the mating
threads of the cap and tube when the cap is screwed onto the tube, which prevents the cap from
being removed by the donor after the cap has been screwed onto the tube.

Figure 7 shows a “tamper-evident” embodiment of the cap, in which an annular member
at the bottom of the cap breaks away from the cap if the cap has been removed after having been

screwed onto the tube.
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The invention provides a safer, easier to use, sample collection device. The sample
collection device according to the invention provides several advantages over currently available
devices. It uses a minimum amount of parts and doesn’t require removal or exchange of a piece
or an object. It doesn’t require any additional manipulation by the sample donor apart from
depositing the sample and closing the collection device. It is ultra- safe to use for both the
sample donor and the end user with no sharp objects and no risk of exposure to toxic solution
used enclosed.

The sample collection device has two main mating bodies, a cap and a tube. In certain
embodiments, the cap includes a closed cavity holding a toxic preservative solution and mates
with the tube to constitute the closed sample collection device. The tube is intended to receive
the donor specimen. The cap and tube are designed, in such a way, that when the donor deposits
the specimen and closes the tube with the cap, the cavity holding the toxic solution is opened to
release the toxic solution and allow it to mix with the donor specimen.

In certain embodiments, the sample collecting device comprises a cap, comprising an outer
wall having interior threads, an interior chamber for holding a fluid, the chamber comprising
walls defining an interior space and a threaded aperture in the wall, the aperture being sealed by
a threadably removable blocking member, wherein the blocking member has engaging means for
engaging a stationary member in a tube, thereby causing the blocking member to be removed and
the aperture to open when the cap is threaded onto the tube; and a tube, comprising an outer wall
defining a lumen for sample collection, exterior threads complementary to the interior threads of
the outer wall of the cap, and a stationary member that has a shape that is complementary to the
engaging means in the cap.

In certain embodiments, the threadably removable blocking member is a disk-shaped
member that is screwed into the aperture of the inner chamber and can be screwed into the
chamber by interaction between the engaging member of the cap and the stationary member of
the tube when the cap is screwed onto the tube. The engaging member can be either centrally or
eccentrically located in the disk-shaped member, with the stationary member being either
centrally or eccentrically located in the tube, respectively.

In certain embodiments, the threadably removable annular member that does not fit into

the aperture, but rather covers the aperture from the outside of the inner chamber. In these

6

DNA Genotek Inc.  Exhibit 2022 Page 6
Spectrum Solutions LLC v. DNA Genotek Inc.  IPR2023-01424



ATTY DOCKET NO.
ABO-001PR
embodiments, the annular member has interior threads complementary to threads on the outside
of the inner chamber. Interaction between the engaging means of the annular member and the
stationary member of the tube causes the annular member to be screwed up the outside of the
inner chamber, away from the aperture.

In any of these embodiments, the sample collecting device may further include locking or
sealing means, such that the cap cannot be removed from the tube by the donor once the cap has
been screwed onto the tube by the donor. Suitable locking members include a wedge on the cap
and a matching flange on the tube or visa-versa. The wedge and flange can either be on the
inside of the cap and tube, or on the outside of the cap and tube. Suitable sealing means include
a sealed cavity containing a glue, wherein the glue is released when the cap is screwed onto the
tube. In some embodiments, the glue may be a two-component glue, such as an epoxy, with one
component being sealed into the cap, and the other component sealed into the tube, such that the
two components mix within the threads when the cap is screwed onto the tube. In other
embodiments, the glue can be a single component, such as a cyanoacrylate-based glue, which
can be in a sealed cavity in the cap or tube, such that the glue is released into the threads when
the cap is screwed onto the tube.

Alternatively, or in addition, any of the embodiments may further include an annular
member at the base of the cap that is fractilely bonded to the cap, such that removal of the cap
after it has been screwed onto the tube, breaks the bond between the cap and the annular
member, thereby indicating that the tube has been opened. This “tamper-evident” embodiment is
similar to those used to attach a cap to a soda bottle.

The sample collecting devices according to the invention can be made of any suitable
plastic, such as polypropylene, polystyrene and polycarbonate. The dimensions of the device can
be modified to suit the specific processing the sample will be subjected to. In certain
embodiments, typical dimensions include the following. For the inner chamber of the cap, the
volume is from about 3ml to about 10ml, typically about 6 ml. For the lumen of the tube, the
volume is from about 15 ml to about 50 ml, typically about 25 ml.

With respect to specific embodiments:

FIG 1 is an illustration of an embodiment of the sample collection device that allows all
of its elements to be shown. FIG 1A is a longitudinal cross section of the cap (1) and tube (12),

showing the outer wall of the cap (2) and its threads (3). The interior chamber (4) comprises
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walls (5) defining an interior space (6) and an aperture (7) in the wall. In this view, the aperture
is threaded (8) and a threadably removable blocking member (9) is shown having threads (10)
complementary to those of the aperture. The blocking member also has engaging means (11) for
engaging a stationary member in the tube, shown here as a square indentation in the center of the
blocking member.

The tube (12) is shown as having walls (13) defining a lumen (14) for sample collection,
threads (15) complementary to the threads of the outer wall of the cap and a stationary member
(16) shown here as a square peg complementary to the engaging means in the blocking member.
FIG 1B is a cross-section of the tube shown along the axis A-A. This shows the top view of the
stationary member (16), secured to the walls (13) of the tube by cross-members (17), which
allow space for passage of fluids into the lumen.

In actual use the sample collecting device according to this embodiment of the invention
is supplied with sample preservation fluid in the interior space of the chamber, and with the
blocking member screwed in to block the aperture. Sample fluid, such as saliva is placed in the
lumen of the tube. The cap is screwed onto the tube, its rotational motion causing the stationary
member in the tube to engage the engagement means of the blocking member and screw the
blocking member into the interior space of the interior chamber of the cap, thereby releasing the
sample preservation fluid into the lumen of the tube, where it mixes with the sample fluid,
thereby preserving the sample fluid. While shown as a square peg in this illustration, the
stationary member of the tube can be any shape that has a complementary shape as the engaging
means of the blocking member that allows it to act like a screwdriver once engaged with the
engaging means. The indentation can be either in the blocking member or the stationary member
with its complementary shape in stationary member or engaging means, respectively. Other
shapes will be evident to one skilled in the art, including, without limitation, a slot and a tab, like
a regular screwdriver and screw, or a cross-shaped pair, like a Phillips screwdriver and screw.

A similar alternative embodiment is shown in FIG 2A and FIG 2B, showing the same
views as in FIG 1. The only difference is that, in this embodiment, the engaging means (11) of
the blocking member is placed eccentrically in the base of the blocking member and the
stationary member (16) of the tube is also placed eccentrically to engage the engaging member.

Another alternative embodiment of the sample collecting device is shown in FIG 3. FIG

3A is a longitudinal cross section of the cap (1) when not screwed onto a tube, showing the outer
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wall of the cap (2) and its threads (3). The interior chamber (4) comprises walls (5) defining an
interior space (6), an aperture (7) in the wall, shown here as being defined by dotted lines, and
exterior threads (8). An annular blocking member (9), covering the aperture (7) has interior
threads (not visible in this view), complementary to the exterior threads (8) of the outer wall of
the interior chamber. It also has engagement means (10) for engaging a stationary member in the
tube.

FIG 3B is a longitudinal cross section of the cap (1) detailing the opening of the aperture
(7) when the cap is screwed onto the tube. Shown are the outer wall of the cap (2) and its threads
(3). The interior chamber (4) comprises walls (5) defining an interior space (6) and the aperture
(7) in the wall, shown here as being defined by solid lines. The annular blocking member (9), is
shown threadably removed from the aperture (7) utilizing interior threads (not visible in this
view), complementary to the threads (8) of the outer wall of the interior chamber. It also shows
engagement means (9) for engaging a stationary member in the tube.

Figure 3C shows the tube (11), having walls (12) defining a lumen (13) for sample
collection. The tube has threads (14) complementary to the threads of the outer wall of the cap,
as well as a stationary member (15), for engaging the engaging means of the annular member.

In actual use the sample collecting device according to this embodiment of the invention
is supplied with sample preservation fluid in the interior space of the chamber, and with the
blocking member covering the aperture to block the aperture. In this embodiment, sample fluid,
such as saliva, is placed in the lumen of the tube. The cap is then screwed onto the tube, causing
the engaging means of the annular member to engage the stationary member of the tube, thereby
threading the annular member up the side of the interior chamber, to remove it from covering the
aperture. This releases the sample preservation fluid into the lumen of the tube, where it mixes
with the sample fluid, thereby preserving it.

Figure 4A shows an embodiment similar to that of Figure 1. In this embodiment, a
wedge (1) interacts with a flange (2) to lock the cap onto the tube when it is screwed on. Figure
4B shows the unlocked and locked configurations. In this embodiment, the wedge and flange are
on the inside of the cap and tube.

Figure 5A shows an embodiment similar to that of Figure 4, except that the wedge (1)
and flange (2) are on the outside of the cap and tube. Figure 5B shows the unlocked and locked

configurations.
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Figure 6 shows an embodiment similar to Figure 1. In this embodiment,FIG 6A shows a
sealed cavity containing glue (1) is positioned near the top of the interior threads (2) of the outer
wall (3) of the cap (4). When the cap is screwed onto the tube, the seal is broken by the tip of the
tube (FIG 6B, 5) and the glue flows into the threads to seal the cap on the tube.

Figure 7 shows a “tamper evident” embodiment, in which the cap has an annular member
(1) fractiley attached at the open end of its body that snaps over a lip (not shown), on the tube,
such that once the cap is screwed onto the tube, screwing it off causes the annular member to be
separated from the cap.

Those skilled in the art will recognize that numerous equivalent embodiments can be
used to obtain the benefits provided by the invention. For example, while this specification
refers to certain elements being in the cap, and others in the tube, one skilled in the art would
recognize that reversing the elements in the cap to be in the tube and visa-versa, would be an

equivalent.
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What is claimed is:

1. A sample collecting device comprising:
a cap, comprising an outer wall having interior threads, an interior chamber for holding a fluid,
the chamber comprising walls defining an interior space and a threaded aperture in the wall, the
aperture being sealed by a threadably removable blocking member, wherein the blocking
member has engaging means for engaging a stationary member in a tube, thereby causing the
blocking member to be removed and the aperture to open when the cap is threaded onto the tube;
and
a tube, comprising an outer wall defining a lumen for sample collection, exterior threads
complementary to the interior threads of the outer wall of the cap, and a stationary member that
has a shape that is complementary to the engaging means in the cap.
2. The sample collecting device according to claim 1, wherein the threadably removable
blocking member is a disk-shaped member screwed into the aperture.
3. The sample collecting device according to claim 2, wherein the engaging means is an
indentation disposed centrally in the bottom of the blocking member and the stationary member
is disposed centrally within the tube.
4. The sample collecting device according to claim 2, wherein the engaging means is an
indentation disposed eccentrically in the bottom of the blocking member and the stationary
member is a shape complementary to the indentation disposed eccentrically within the tube.
5. The sample collecting device according to claim 1, wherein the threadably removable
blocking member is an annular member with threads, wherein the annular member covers the
aperture, and wherein the outside of the inner chamber has complementary threads, such that the
annular member can be screwed up the outside of the inner chamber to uncover the aperture.
6. The sample collecting device according to any of claims 1-5, wherein the device further
comprises a locking mechanism.
7. The sample collecting device according to claim 6, wherein the locking mechanism
comprises a wedge and a complementary flange.
8. The sample collecting device according to any of claims 1-5, wherein the device further
comprises a sealing mechanism.
9. The sample collecting device according to claim 8, wherein the sealing mechanism is a

sealed cavity operatively associated with the interior threads of the outer wall of the cap, the
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cavity containing glue, wherein upon screwing the cap onto the tube, the glue seeps into the
interior threads of the inner wall of the cap and the exterior threads of the tube, thereby sealing

the cap to the tube.
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Abstract of the disclosure

The sample collection device has two main mating bodies, a cap and a tube. In certain
embodiments, the cap includes a closed cavity holding a toxic preservative solution and mates
with the tube to constitute the closed sample collection device. The tube is intended to receive
the donor specimen. The cap and tube are designed, in such a way, that when the donor deposits
the specimen and closes the tube with the cap, the cavity holding the toxic solution is opened to

release the toxic solution and allow it to mix with the donor specimen.
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