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Description

RELATED APPLICATION

[0001] This application claims priority to United States
Application Serial No. 60/748,977 filed on December 9,
2005.

FIELD OF THE INVENTION

[0002] The field of the invention generally relates to a
container system for releasably storing a substance.

BACKGROUND

[0003] It is often desirable to store a substance, such
as a liquid, solid, gas, mixtures thereof, or the like, in a
container prior to mixing the contents of the container
with another material. For example, it may be desirable
to package and store a compound, or compounds, in a
container for shipping and/or safe storage and handling,
prior to combining the compound(s) with another mate-
rial. It may be desirable to package and store a toxic
compound in a container, prior to combining such a toxic
compound with a detoxifying material. As well, it is often
desirable to keep a concentrated active ingredient sep-
arate from a diluent until immediately prior to use.
[0004] Moreover, it may be desirable to store and/or
ship diagnostic and/or nucleic acid preserving composi-
tions prior to combining such a substance with a biolog-
ical sample.
[0005] Additionally, it may be desirable to keep a sub-
stance isolated from a donor until the donor’s biological
sample has been collected. This will help to prevent the
donor from accidentally ingesting or spilling the sub-
stance.
[0006] It may also be desirable to inactivate patho-
gens/infecrious particles in a biological sample by com-
bining it with a stored substance prior to storage and/or
shipping and/or handling of the sample.
[0007] It may also be desirable to store and/or ship
diagnostic and/or nucleic acid preserving compositions
after combining such a substance with a biological sam-
ple.
[0008] There are a variety of containers for holding
substances separately in such a manner that a user may
open a closure to combine the substances. Typically
these containers are double compartment systems in
which substances are stored separately and substances
are combined by removal of the container closures by a
user.
[0009] US 6 138 821 discloses such a container sys-
tem used in the beverage field.
[0010] International PCT application WO
2003/104251 describes a container for collecting a bio-
logical sample from a subject, and subsequently mixing
the collected sample with a composition intended to sta-
bilize, preserve, or facilitate the recovery of components

of the sample. This container has a first region for col-
lecting a biological sample, a second region containing
a composition for preserving a nucleic acid, and a barrier
between the first region and the second region, which
when in a closed position, maintains the sample and com-
position separate. The exemplified barrier of WO
2003/104251 is a pivoting partition. Attachment of a lid
to the container forces the barrier to pivot from its original
closed position spanning the container and thereby sep-
arating the first region and the second region, to an open
position in which both regions are exposed to each other
and contact between the composition contained in one
region space and the biological sample contained in the
other region is allowed. A drawback of this container is
that it includes multiple parts (e.g., lid, vial, disk, rod, rod
holder), which increases the cost of manufacture of the
container. Additionally, because the disk is held in place
by friction fit, there must be a high degree of precision
for the manufacture of the components of the container.
[0011] There remains a need for an improved contain-
er system for releasably and reliably storing a substance.
[0012] This background information is provided for the
purpose of making known information believed by the
applicant to be of possible relevance to the present in-
vention. No admission is necessarily intended, nor
should be construed, that any of the preceding informa-
tion constitutes prior art against the present invention.

SUMMARY OF THE INVENTION

[0013] The present invention generally relates to a
container system for releasably storing a substance.
[0014] In accordance with one aspect of the present
invention, there is provided a container system for re-
leasably storing a liquid, comprising:

(a) a vial comprising a first open end for receiving a
sample, a second end comprising a sample storage
chamber and a piercing member, wherein said pierc-
ing member comprises a side wall, and a first cutting
edge extending from a first pointed corner to a sec-
ond corner that defines the intersection between said
cutting edge and said side wall; and
(b) a lid configured to removably engage said vial,
said lid comprising a reservoir for holding the liquid,
and a pierceable membrane sealing the liquid within
said reservoir; wherein, when said system is closed
by removable engagement of said vial with said lid,
said vial and said lid are movable to a piercing posi-
tion in which the piercing member disrupts the
pierceable membrane to allow fluid communication
between said reservoir and said chamber, wherein
the chamber is sealed against leakage to the outside
of the container system in the piercing position.

[0015] In accordance with another aspect of the
present invention, there is provided a container system
for releasably storing a liquid, comprising:
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(a) a vial comprising a chamber for retaining a sam-
ple;
(b) a lid comprising a reservoir for holding the liquid,
and a pierceable membrane sealing the liquid within
said reservoir; and
(c) a funnel comprising a first open end for receiving
said sample, a piercing member and a channel ex-
tending from said first open end to a second open
end and being in fluid communication with said
chamber, said funnel being removably attachable to
said lid at said first open end and releasably or per-
manently attached to said vial at said second end,
and wherein said piercing member comprises a side
wall, and a first cutting edge extending from a first
pointed corner to a second corner that defines the
intersection between said cutting edge and said side
wall;

wherein, when said system is closed by removable at-
tachment of said lid to said funnel, said system is movable
to a piercing position in which the piercing member dis-
rupts the pierceable membrane to allow fluid communi-
cation between said reservoir and said chamber, via said
channel, wherein the chamber is sealed against leakage
to the outside of the container system in the piercing po-
sition.
[0016] In accordance with another aspect of the
present invention, there is provided a method of combin-
ing a liquid with a biological sample, comprising:

(I)

(a) providing a container system according to
claim 1 or 2;
(b) providing the sample to the chamber in the
vial; and
(c) closing said container system by removably
attaching said lid to said vial; and
(d) piercing said membrane to release said liquid
into said chamber by moving said lid and said
vial to said piercing position; or

(II)

(a) providing a container system according to
claim 3 or 4;
(b) providing the sample to the chamber in the
vial through said funnel; and
(c) closing said container system by removably
attaching said lid to said first open end of said
funnel; and
(d) piercing said membrane to release said liquid
into said chamber by moving said system to said
piercing position.

[0017] In accordance with another aspect of the
present invention there is provided a kit for releasably
storing a substance comprising: a) a container system

as described herein; and b) instructions for the use there-
of.

BRIEF DESCRIPTION OF THE FIGURES

[0018]

Figure 1 is a cross-sectional view of a container sys-
tem in accordance with one embodiment of the
present invention, showing the lid and vial attached;

Figure 2 is a perspective view of the interior of the
lid of the container system depicted in Figure 1;

Figure 3 is a perspective view of the interior of the
vial of the container system depicted in Figure 1;

Figure 4 is a perspective view of a container system
in accordance with one embodiment of the present
invention;

Figure 5 is a top view of the container system de-
picted in Figure 4;

Figure 6 is a side view of the container system de-
picted in Figure 4;

Figure 7 is a side view of the container system de-
picted in Figure 4;

Figure 8 is a bottom view of the container system
depicted in Figure 4;

Figure 9 is a cross-sectional view of the container
system of Figure 4 taken along line A-A in Figure 5;

Figure 10 is a top perspective view of the container
system depicted in Figure 4 showing the lid and vial
separated;

Figure 11 is a bottom perspective view of the con-
tainer system depicted in Figure 4 showing the lid
and vial separated;

Figure 12 is a side perspective view a container sys-
tem in accordance with one embodiment of the
present invention;

Figure 13 is a top view of the container system de-
picted in Figure 12;

Figure 14 is a bottom view of the container system
depicted in Figure 12;

Figure 15 is a side view of the container system de-
picted in Figure 12;

Figure 16 is a cross-sectional view of the container
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system of Figure 12 taken along line B-B in Figure 15;

Figure 17 is a side perspective view of the container
system depicted in Figure 12;

Figure 18 is a top perspective view of the container
system depicted in Figure 12, showing the lid and
funnel separated;

Figure 19 is a bottom side perspective view of the
container system depicted in Figure 12, showing the
lid and funnel separated;

Figure 20 is a side view of the vial and cap of the
container system depicted in Figure 9;

Figure 21 is a side view of the container system de-
picted in Figure 12, showing the lid, funnel, and vial
separated;

Figure 22 is a side perspective view a container sys-
tem in accordance with one embodiment of the
present invention;

Figure 23 is a top perspective view of the vial portion
of the container system depicted in Figure 22, show-
ing the vial; and

Figure 24 is a cross-sectional view of the lid of the
container system depicted in Figure 22.

[0019] The numbers in bold face type serve to identify
the component parts that are described and referred to
in relation to the drawings depicting various embodi-
ments of the present invention. It should be noted that in
describing various embodiments of the present inven-
tion, the same reference numerals have been used to
identify the same or similar elements. Moreover, for the
sake of simplicity, parts have been omitted from some
figures of the drawings.

DETAILED DESCRIPTION OF THE INVENTION

[0020] As will be discussed in more detail below, the
present invention provides a container system for releas-
ably storing a substance.
[0021] The container system of the present invention
has fewer parts and, thus, is less expensive and/or easier
to manufacture, than previous containers. Additionally,
the manufacturing tolerances can be less precise for the
container system of the present invention, as compared
to previous containers having separable compartments.
Again, this reduces manufacturing cost, and makes ac-
cidental disruption of a sealed substance less likely. Ad-
ditionally, in one example of the present invention, the
container system includes a removable vial which is suit-
able for subsequent processing of samples and/or for
use in robotic systems.

[0022] The container system of the present invention
comprises a vial and a lid. Optionally, the container sys-
tem additionally comprises a funnel that is permanently
or removably attached to the vial and that sealingly en-
gages the lid. The lid is configured to store a substance,
and subsequently release the substance from the lid
when the lid is sealingly attached to the vial, or the funnel.
In use, the substance stored within the lid is released into
the vial when the lid is attached to the vial or the funnel,
if present.
[0023] In accordance with a specific embodiment of
the present invention, the lid is suitable to store a sub-
stance to stabilize, preserve or facilitate the recovery of
nucleic acid from a biological sample. In accordance with
a related embodiment, the vial, or the combination of the
funnel and vial is suitable for the collection of a biological
sample from a subject.
[0024] Referring to the Figures 1-11 and 22-24, con-
tainer system 300 comprises lid 100 and vial 1.

LID

[0025] Lid 100 releasably stores a substance. Lid 100
is generally cylindrically shaped with at least one open
end. Lid 100 can be a variety of shapes, as determined
by the needs or preferences of the user and/or the in-
tended application of use. The interior of lid 100 includes
wall 104 that is positioned within lid 100 and defines res-
ervoir 102 for holding a substance such as a liquid, solid,
semi-solid, gas, mixtures thereof and the like. Wall 104
defines all or a portion of the perimeter of reservoir 102.
Wall 104 includes sealing surface 106 which is for seal-
ingly attaching pierceable membrane 160
[0026] Pierceable membrane 160 (depicted in Figure
19) acts as a physical barrier to releasably store a sub-
stance within reservoir 102, when attached to sealing
surface 106. Pierceable membrane 160 is made from
material that is inert to the substance to be stored within
the reservoir. Pierceable membrane 160 permits little or
no diffusion of the substance through pierceable mem-
brane 160 over time. Pierceable membrane 160 is made
from a material that is suitable for the intended process-
ing, storage and/or transportation conditions. In a specific
embodiment, pierceable membrane 160 is heat and cold
resistant such that it remains intact and pierceable at
temperatures ranging from about -80°C to about +70°C.
In a specific embodiment, pierceable membrane 160 can
be attached tightly enough to sealing surface 106 such
that pierceable membrane 160 will not be disrupted by
vacuum pressures. Pierceable membrane 160 can be
made from a variety of materials including polypropylene.
Desirably, pierceable membrane 160 is made from the
same material as wall 104. The thickness of pierceable
membrane 160 can vary according to application of use,
and preference of the user. Desirably, pierceable mem-
brane 160 has a thickness of about two thousandths of
an inch. However, the specific thickness of the mem-
brane will be determined by factors such as, nature of
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the substance, nature of the sample, overall dimensions
of the container system and chemical composition of the
membrane.
[0027] A variety of methods of attaching pierceable
membrane 160 to sealing surface 106 can be used, and
is dependent on the material used to make lid 100, the
substance stored within reservoir 102, and/or the char-
acteristics of membrane 160. Such methods of attach-
ment include use of adhesive(s), heat-sealing treatment,
fasteners, or any combination thereof, and the like. De-
sirably, heat-sealing is used to attach pierceable mem-
brane 160 to sealing surface 106. As will be clear to the
skilled worker, the type of pierceable membrane, the
physical and/or chemical properties of the pierceable
membrane will be dependent upon, in part, the compo-
sition to be stored. Desirably pierceable membrane 160
is inert with respect to the intended use, stored substance
and sample of the container system.
[0028] In the specific embodiments depicted in the Fig-
ures, lid 100 comprises internal helical threads 108 on
the inner surface of outer wall 110, which are adapted to
engage external helical threads 18 on the outer surface
of wall 12 on vial 1. As would be appreciated by a skilled
worker, alternative means for releasable attachment of
lid 100 to vial 1 can be used in the container system of
the present invention, provided that lid 100 and vial 1 are
movable to a piercing position, as discussed in greater
detail below.
[0029] Lid 100 and reservoir 102 can be sized to ac-
commodate a range of volumes of a substance. In the
specific embodiment in which the substance is a nucleic
acid preservative for use with a saliva sample, reservoir
102 accommodates about 1 ml to about 4 ml of a sub-
stance. The choice of material used to manufacture lid
100 is dependent upon a number of factors including
manufacturing constraints, chemical suitability, and the
like. In the specific embodiment in which the substance
is a nucleic acid preservative for use with a saliva sample,
lid 100 is made from plastics such us polypropylene, me-
dium-density polyethylene (MDPE), high-density poly-
ethylene (HDPE), polyethylene and the like. Desirably,
lid 100 is polypropylene. The materials of lid 100 may be
opaque, transparent or translucent, depending on the de-
sired application. For example, an opaque material can
be used to store a light sensitive composition(s). A trans-
parent or translucent material is desirable if a visual (e.g.,
colour) indicator is present in the stored substance. Lid
100 and reservoir 102 can be manufactured to include
gradations to demarcate the quantity of the substance
stored within reservoir 102. The outer surface of lid 100
can also include a labelling area for a user to identify the
contents of the lid. The outer surface of lid 100 may also
include a region to affix or emboss a logo and/or other
markings.
[0030] In accordance with one embodiment of the
present invention, wall 104 has a generally cylindrical
shape sized to fit within the interior of lid 100. It will be
clear that the shape and size of well 104 is dependent

upon the intended use of the container system. Lid 100
may be constructed from a single piece of material that
includes wall 104, or wall 104 may be removably attached
to lid 100. Desirably, lid 100 is formed from a single piece
of material.

VIAL

[0031] In accordance with one embodiment of the
present invention, vial 1 is generally cylindrically shaped
with at least one open end. Vial 1 can be a variety of
shapes, as determined by the needs or preferences of
the user and/or application of use. The interior of vial 1
comprises chamber 2 for receiving a sample such as a
liquid, solid, semi-solid, mixtures thereof and the like. De-
sirably, chamber 2 is configured to receive a biological
sample, for example a sputum sample, such as saliva.
[0032] Vial 1 comprises a first open end for receiving
said sample, and a second end comprising chamber 2.
In one example, said second end is a second closed end.
In another example, said second end is a second open
end.
[0033] In one example, the width of the first open end
of vial 1 is approximately equivalent to the Width of the
second end.
[0034] In another example, the first open end of vial 1
is generally wider than the second end vial 1. In this ex-
ample, the generally wider first open end facilitates sam-
ple collection by, for example, acting similar to a funnel.
[0035] In accordance with one embodiment, and as
shown in Figure 22-24, container system 300 comprises
a funnel fixedly attached to, or integral with, vial 1. In the
case in which the funnel is fixedly attached to, or integral
with vial 1, it can also be characterised as a vial having
a wide mouth opening for receiving a sample. The wide
mouth or funnel characteristics can make it easier for a
subject to provide a sample.
[0036] Vial 1 and chamber 2 can be sized to accom-
modate a range of volumes of a sample. In the specific
embodiment in which the substance is a nucleic acid pre-
servative for use with a saliva sample, chamber 2 ac-
commodates about 1 ml to about 4 ml of a sample. In
another specific embodiment, chamber 2 accommodates
about 1 ml to about 16 ml of a sample.
[0037] Vial 1 comprises at least one piercing member
6. In the specific embodiment depicted in Figures 1-11
piercing member 6 extends from a base surface of cham-
ber 2. In one example, piercing member 6 extends ap-
proximately perpendicular from the base. In another ex-
ample, piercing member 6 is angled inwardly or outwardly
toward the open end of vial 1. Alternatively, piercing
member 6 extends from an interior surface of said vial.
In one example, piercing member 6 extends from an in-
terior surface of said vial and is angled inwardly or out-
wardly toward the open end of vial 1.
[0038] In one example, there is one piercing member
6 within chamber 2. In an alternative example, there is a
plurality of piercing members 6, for example, two piercing
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members, three piercing members or more than three
piercing members. In one example the piercing members
are arranged in a generally semicircular fashion. In a spe-
cific example, in the case of three piercing members, the
piercing members are arranged in a generally semicir-
cular fashion, as depicted in Figure 9, 10 and 23.
[0039] According to the invention, the piercing member
6 can be approximately trapezoidal in shape and includes
first cutting edge 33 having pointed end 30 at one corner
of the trapezoid and a second end at a second corner of
the trapezoid where cutting edge 32 intersects side wall
34. Optionally, side wall 34 also includes cutting edge
33, which extends from cutting edge 32.
[0040] Container system 300 further includes a means
for sealing attachment of lid 1 to vial 100. Such sealing
means act to ensure that the contents of vial 1 remain
sealed with chamber 2 when lid 100 is attached to vial 1.
[0041] In one example, lid 100 and vial 1 are movable
between an open position and a piercing position. In a
specific example, lid 100 is initially attached to vial 1 by
threadingly engaging internal and external threads 108
and 18 with a twisting motion. Initially, lid 100 and vial 1
are threadingly connected, but piercing member 6 does
not disrupt pierceable membrane 160 and end portion
30 of wall 12 engages sealing wall 120. For example, as
depicted in Figure 9, sealing wall 120 extends downward-
ly and outwardly from the interior of lid 100. This type of
sealing mechanism is similar to a wipe seal that would
be well known to the skilled worker. Thus, initially, cham-
ber 2 is maintained out of fluid communication with res-
ervoir 102 by pierceable membrane 160.
[0042] In an alternate example, lid 100 and vial 1 are
movable between a first position and a piercing position.
In a specific example, lid 100 is initially attached to vial
1 by threadingly engaging internal and external threads
108 and 18 with a twisting motion and thereby moved to
the first position. In moving lid 100 and vial 1 to the first
position, lid 100 and vial 1 are threadingly connected, but
piercing member 6 does not disrupt pierceable mem-
brane 160. In the first position, end portion 30 of wall 12
sealingly engages sealing wall 120. For example, as de-
picted in Figure 9, sealing wall 120 extends downwardly
and outwardly from the interior of lid 100. This type of
sealing mechanism is similar to a wipe seal that would
be well known to the skilled worker. Thus, in the first
position, chamber 2 is sealed against leakage to the out-
side of the container system by sealing engagement of
wall 12 with sealing wall 120 and maintained out of fluid
communication with reservoir 102 by pierceable mem-
brane 160.
[0043] A worker skilled in the art will recognize that
there are known alternative sealing structures that can
be incorporated into the present system for ensuring that
chamber 2 is sealed against leakage to the outside of
the container system. Such alternatives are considered
to be within the scope of the present invention.
[0044] Continued twisting moves lid 100 and vial 1 from
the open position, or the first position, to the piercing po-

sition, in which movement of lid 100 and vial 1 together
results in disruption of pierceable membrane 160 by
piercing member 6, and the release of the substance
within reservoir 102 into chamber 2.
[0045] In operation, in moving to the piercing position,
pointed end 31 of piercing member 6 is brought into con-
tact with pierceable membrane 160 and pierces pierce-
able membrane 160. Continued twisting moves cutting
edge 32 through pierceable membrane 160, disrupting
pierceable membrane 160, and thereby producing an
opening in the sealing membrane to enable the sub-
stance to enter chamber 2. It will be clear that if more
than one piercing member is present, less twisting of lid
100 and vial 1 is required to generate an opening. When
three piercing members are present, a suitable opening
is obtainable in about one quarter of a turn. Desirably,
pierceable membrane 160 is not completely removed
from sealing surface 106. Thus, in the piercing position,
piercing member 6 disrupts pierceable membrane 160
to allow fluid communication between reservoir 102 and
chamber 2.
[0046] The distance between piercing member 6 and
wall 104 will vary according to the needs and preferences
of the user. The distance between piercing member 6
and wall 104 can vary from being generally flush with one
another, to being generally separated from one another.
[0047] It will be clear to the skilled worker that length,
rigidity and the like, of piercing member 6 is selected such
that it is sufficient to disrupt pierceable membrane 160
when lid 100 and vial 1 are in the piercing position, and
not disrupt the pierceable membrane 160 when lid 100
and vial 1 are in the open or first position.
[0048] The choice of the material of vial 1 will be de-
pendent upon a number of factors including manufactur-
ing constraints, chemical suitability, and the like. Addi-
tionally, the construction material of lid 1 may be same
or different as that used to make reservoir 6. In the spe-
cific embodiment in which the substance is a nucleic acid
preservative for use with a saliva sample, vial 1 is made
from plastics such us polypropylene, medium-density
polyethylene (MDPE), high-density polyethylene
(HDPE), polyethylene and the like. Desirably, vial 1 is
HDPE.
[0049] In accordance with another aspect of the
present invention, the container system comprises a lid,
a funnel and a vial.
[0050] Referring to the Figures 12-21, container sys-
tem 600 comprises lid 100 and funnel 400 and vial 500.

LID

[0051] Lid 100 releasably stores a substance, as de-
scribed above.

FUNNEL

[0052] Funnel 400 includes a first open end for receiv-
ing a sample, a second open end for removable or fixed
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attachment to vial 500. In one embodiment, funnel 400
is integral with vial 500. The interior of funnel 400 com-
prises interior channel 422 extending therethrough for
maintaining the first open end and the second open end
in fluid communication and for receiving a sample such
as a liquid, solid, semi-solid, mixtures thereof and the
like. Funnel 400 can be a variety of shapes, as deter-
mined by the needs or preferences of the user and/or
application of use. Desirably, interior channel 422 is con-
figured to receive a biological sample. For example, the
biological sample is a sputum sample, such as saliva.
Interior channel 422 can be sized accommodate a range
of volumes of sample.
[0053] In the specific embodiments depicted in the Fig-
ures, lid 100 comprises internal helical threads 108 on
the inner surface of outer wall 110, which are adapted to
engage external helical threads 418 on the outer surface
of wall 412 on funnel 400. As would be appreciated by a
skilled worker, alternative means for releasable attach-
ment of lid 100 to funnel 400 can be used in the container
system of the present invention, provided that lid 100 and
funnel 400 are movable to the piercing position, as dis-
cussed in greater detail above.
[0054] Funnel 400 comprises at least one piercing
member 6. In accordance with the embodiment depicted
in Figures 12-21, piercing member 6 extends from an
interior surface (interior side wall 420) of funnel 400. In
one example, piercing member 6 is angled inwardly or
outwardly toward pierceable membrane 160. Other ar-
rangements of piercing member 6 can be used, as would
be readily appreciated by the skilled worker.
[0055] In one example, there is one piercing member
6 within interior channel 422. In an alternative example
there is a plurality of piercing members, for example, two
piercing members, three piercing members or more than
three piercing members. In the case of three piercing
members, desirably the piercing members are arranged
in a generally semicircular fashion, as shown in Figure 18.
[0056] As above, piercing member 6 can be approxi-
mately trapezoidal in shape and includes first cutting
edge 33 having pointed end 30 at one corner of the trap-
ezoid and a second end at a second corner of the trap-
ezoid where cutting edge 32 intersects side wall 34. Op-
tionally, side wall 34 also includes cutting edge 33, which
extends from cutting edge 32.
[0057] Container system 600 further includes a means
for sealing attachment of lid 1 to funnel 400. Such sealing
means act to ensure that the contents of vial 1 remain
sealed with chamber 2 when funnel 400 and vial 500 are
attached to vial 1.
[0058] Optionally, funnel 400 includes outwardly ex-
tending ribs 402 that can used by a user to twist funnel
400 and lid 100, and/or funnel 400 and vial 500.
[0059] The choice of the material of funnel 400 will be
dependent upon a number of factors including manufac-
turing constraints, chemical suitability, and the like. Ad-
ditionally, the construction material of funnel 400 may be
same or different as that used to make lid 100 and col-

lection vial 500. In the specific embodiment in which the
substance is a nucleic acid preservative for use with a
saliva sample, funnel 400 is made from plastics such us
polypropylene, high-density polyethylene (HDPE), poly-
ethylene, medium-density polyethylene (MDPE), or any
combination thereof, and the like. Desirably, vial 1 is
HDPE.
[0060] In a specific example, lid 100 is polypropylene,
vial 500 is polypropylene and funnel 400 is HDPE.

VIAL

[0061] Vial 500 (or collection vial 500) is generally cy-
lindrically shaped with an open end for removable or fixed
attachment to the second end of funnel 400, and chamber
530 for receiving a sample. Vial 500 can be a variety of
shapes, as determined by the needs or preferences of
the user and/or application of use, and can be specifically
manufactured for use in the container system of the
present invention or can be a commercially available vial.
As noted above, and in one embodiment, funnel 400 is
integral with vial 500. When the container system is used
for laboratory purposes, desirably, vial 500 is sized to fit
within a standard test tube rack such as that typically
used in biological sample processing. In one example,
vial 500 conforms with industry-standard dimensions for
blood collection tubes (e.g., 13 mm x 75 mm). Desirably
vial 500 is suitable for use with robotic DNA purification
systems (e.g., the Beckman BioMek™ FX). Desirably,
vial 500 is commercially availably from Simport Plastics
Limited (e.g., the T501 tubes).
[0062] The open end of vial 500 is also configured for
securing attachment with a standard cap 520, as shown
in Figure 21. Cap 520 can be secured by a threaded
screw, snap-fit, and the like.
[0063] Vial 500 optionally includes surface 502 that is
suitable for labelling and/or for providing friction for grip-
ping by a user.
[0064] Vial 500 may be removably attached to funnel
400 using a variety of locking mechanisms. In accord-
ance with one embodiment of the present invention, the
locking mechanism is a helical threaded screw. Alterna-
tively, the locking mechanism is a snap-fit. Alternatively,
vial 500 is fixedly attached to or integral with, funnel 400.
[0065] In one example, lid 100 and funnel 400 are mov-
able between an open position and a piercing position,
as discussed supra with lid 100 and vial 1. In a specific
example, lid 100 is initially attached to funnel 400 by
threadingly engaging internal and external threads 108
and 18 with a twisting motion. Initially, lid 100 and funnel
400 are threadingly connected, but piercing member 6
does not disrupt pierceable membrane 160, and end por-
tion 30 of wall 12 engages sealing wall 120. As depicted
in Figures 9 and 16, sealing wall 120 extends downwardly
and outwardly from the inner surface of lid 100. This type
of sealing mechanism is similar to a wipe seal, that would
be well known to the skilled worker. Thus, initially, interior
channel 422 is maintained out of fluid communication
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with said reservoir 102 by pierceable membrane 6.
[0066] In an alternate example, lid 100 and funnel 400
are movable between a first position and a piercing po-
sition, as discussed supra with lid 100 and vial 1. Lid 100
is initially attached to funnel 400 by threadingly engaging
internal and external threads 108 and 18 with a twisting
motion. In moving lid 100 and funnel 400 to the first po-
sition, lid 100 and funnel 400 are threadingly connected,
but piercing member 6 does not disrupt pierceable mem-
brane 160. In the first position, end portion 30 of wall 12
sealingly engages sealing wall 120. As depicted in Fig-
ures 9 and 16, sealing wall 120 extends downwardly and
outwardly from the inner surface of lid 100. This type of
sealing mechanism is similar to a wipe seal, that would
be well know to the skilled worker. Thus, in the first po-
sition, interior channel 422 is sealed against leakage to
the outside of the container system and maintained out
of fluid communication with said reservoir 102 by pierce-
able membrane 6.
[0067] Continued twisting moves lid 100 and funnel
400 from either the open position or the first position, to
the piercing position, in which moving lid 100 and vial 1
together results in disruption of pierceable membrane
160 by piercing member 6, and the release of the sub-
stance within reservoir 102 into chamber 2 and vial 500.
[0068] In operation, in moving to the piercing position,
pointed end 30 is brought into contact with pierceable
membrane 160 and subsequently pierces pierceable
membrane 160. Continued twisting moves cutting edge
32 through pierceable membrane 160, thereby disrupting
pierceable membrane 160 and producing an opening in
pierceable membrane 160 to permit the substance to en-
ter interior channel 422. If more than one piercing mem-
ber is present, less twisting of lid 100 and vial 1 is required
to generate an opening. When three piercing members
are present, a suitable opening is obtainable in about one
quarter of a turn. Thus, in the piercing position, piercing
member 6 disrupts pierceable membrane 160 to allow
fluid communication between reservoir 102 and interior
channel 422.
[0069] The distance between piercing member 6 and
wall 104 will vary according to the needs and preferences
of the user. The distance between piercing member 6
and wall 104 can vary from being generally flush with one
another, to being generally separated from one another.
[0070] It will be clear to the skilled worker that length,
rigidity and the like, of piercing member 6 is selected such
that it sufficient to disrupt pierceable membrane 160
when lid 100 and vial 1 are in the piercing position, and
not disrupt the pierceable membrane 160 when lid 100
and vial 1 are in the open or first position.

METHODS

[0071] According to one embodiment of the present
invention, the container system of the present application
is suitable for releasably storing a composition intended
to stabilize, preserve, or facilitate the recovery of nucleic

acid from a biological sample. A biological sample can
include bodily fluids and/or tissues.
[0072] Desirably, vial 1 and/or funnel 400 are sized for
collecting a biological sample from a subject. Non-limiting
examples of biological samples include skin, hair, fecal
matter, bodily fluids, tissue, cells and the like.
[0073] The term "bodily fluid", as used herein, refers
to a naturally occurring fluid from a human or an animal,
such as saliva, sputum, serum, plasma, blood, pharyn-
geal, nasal/nasal pharyngeal and sinus secretions, urine,
mucus, gastric juices, pancreatic juices, feces, semen,
products of lactation or menstruation, tears, or lymph.
[0074] The term "bodily tissue" or "tissue", as used
herein, refers to an aggregate of cells usually of a par-
ticular kind together with their intercellular substance that
form one of the structural materials of a plant or an animal
and that in animals include connective tissue, epithelium,
muscle tissue, and nerve tissue, and the like.
[0075] The term "nucleic acid", as used herein, refers
to a chain of nucleotides, including deoxyribonucleic acid
(DNA) or ribonucleic acid (RNA), typically found in chro-
mosomes, chromatin, mitochondria, ribosomes, cyto-
plasm, nucleus, microorganisms or viruses.
[0076] The term "ribonucleic acid" or "RNA", as used
herein, refers to a wide range of RNA species, including,
but not limited to high molecular RNA, large and small
ribosomal RNAS, messenger RNA, pre-messenger
RNA, small regulatory RNAs, RNA viruses (single and
double-stranded, positive stranded or negative stranded)
and the like. The RNA may be from a variety of sources,
including, but not limited to human, non-human, viral,
bacterial, fungal, protozoan, parasitic, single-celled, mul-
ti-cellular, in vitro, in vivo, natural, and/or synthetic sourc-
es.
[0077] Optionally the bodily fluid is saliva. The term
"saliva", as used herein, refers to the secretion, or com-
bination of secretions, from any of the salivary glands,
including the parotid, submaxillary, and sublingual
glands, optionally mixed with the secretions from the nu-
merous small labial, buccal, and palatal glands that line
the mouth.
[0078] The term "subject", as used herein, refers to an
animal or human. Desirably, the subject is a mammal
that can produce saliva for the purposes of nucleic acid
stabilization and/or detection. Most desirably, the subject
is human.
[0079] In use, a substance, such as a composition in-
tended to stabilize, preserve, or facilitate the recovery of
nucleic acid from a biological sample is sealed within
reservoir 102 with a pierceable membrane. Suitable com-
positions include those described in International PCT
application WO 2003/104251; International PCT appli-
cation PCT/CA2006/000380; United States Application
Serial Nos. 60/828,563; or 60/866,985, all of the contents
of which are, hereby incorporated by reference in their
entirety. Desirably the composition is Oragene™ DNA-
preserving solution. Other suitable compositions would
be well known to the skilled worker.
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[0080] In use, in one example, a sample of saliva from
a subject is placed within chamber 2 of vial 1. Alterna-
tively, vial 500 is attached to funnel 400, and a sample
of saliva is placed within chamber 2 of funnel 400.
[0081] To collect saliva from a subject, in one example,
the subject is instructed to wait for a period of 30 - 60
minutes before last eating. If possible, the subject will
brush his teeth (without using toothpaste). If possible,
the subject will rinse his/her mouth with 50 ml of water.
The subject will be requested to wait for 5-10 minutes to
allow the mouth to clear of water. For subjects able to
spit, they will be instructed to spit saliva into the special
collection vial until the level of saliva reaches the 1 or 2
ml mark. Waiting after last eating and rinsing the mouth
is desirable but not essential. Collection of saliva may
take several minutes. If the subject finds that he/she is
unable to deliver sufficient saliva, he/she will be given a
few grains of table sugar to chew, and told not to be con-
cerned if some of the sugar is spit into the vial. For sub-
jects unable to spit (e.g., infants, young children, individ-
uals with limitations/disabilities), an implement (e.g.,
swab, transfer pipette) may be used for sample collec-
tion. Similarly, a subject may be provided a liquid (e.g.,
mouthwash, water, saline) to gargle his/her mouth and
throat or saline to flush his/her nasal cavity. Samples
collected with said liquid would be delivered into the col-
lection vial.
[0082] A substance, such as a composition to stabilize,
preserve, and/or facilitate the recovery of nucleic acid
and saliva is stored within reservoir 102 of lid 100.
[0083] Lid 100 is then attached to vial 1, moved to the
piercing position, and the substance combines with the
saliva in chamber 2.
[0084] Alternatively, lid 100 is attached to funnel 400,
moved to the piercing position, and the substance com-
bines with the saliva in interior 530.
[0085] The combination of the composition to stabilize,
preserve, or facilitate the recovery of nucleic acid and
saliva may then be used in standard nucleic acid testing
reactions, for example for detection or quantitation. Al-
ternatively, the combination may be stored within con-
tainer system 300 or 600 and subsequently used, for ex-
ample, for detection of nucleic acid contained within the
saliva. Alternatively, funnel 400 is removed from vial 500,
and cap 520 is attached to the open end of vial 500. In
this example, the combination may be stored within vial
500 and subsequently used, for example, for detection
of nucleic acid contained within the saliva.
[0086] In one aspect of the present invention container
system 300 and container system 600 are sized for ship-
ping. In one example, vial 1 and lid 100 of container sys-
tem 300 are sized for shipping when securely attached.
In one example lid 1, funnel 400 and collection vial 500
of container system 600, are sized for shipping when lid
1, funnel 400 and collection vial 500 are securely at-
tached. In another example, vial 1 and lid 100 of Con-
tainer system 300 are sized for shipping when vial 1 and
lid 100 are separate. In another example, lid 1, funnel

400 and collection vial 500 of container system 600, are
sized for shipping when lid 1, funnel 400 and collection
vial 500 are separate. It will be appreciated that a variety
methods of shipping are contemplated. Non-limiting ex-
amples of shipping include shipping by hand, land, air,
boat, animal, and the like, or combinations thereof. De-
sirably, container system 300 or container system 600 fit
within a standard mail envelope. In one example, con-
tainer system 300 or container system 600 fit within an
envelope sized to fit within a standard European mail
slot. In a specific example, the standard European mail
slot has a width of about 3cm. Alternatively, container
system 300 or container system 600 fit within an envelope
sized to fit within a standard Canadian and/or United
States of America mail slot.
[0087] Another aspect of the present invention pro-
vides a method of manufacture of a device for releasably
storing a substance. The method of manufacture com-
prises providing container system in accordance with the
present invention.
[0088] Another aspect of the present invention pro-
vides a method of combining a substance with a biolog-
ical sample. This method comprises providing a contain-
er system in accordance with the present invention,
wherein the container system includes the substance,
and providing the biological sample.
[0089] Another aspect of the present invention pro-
vides a method of preserving nucleic acid in a biological
sample. This method comprises providing a container
system in accordance with the present invention, wherein
the container system includes a substance for preserving
nucleic acid in a biological sample.
[0090] Another aspect of the present invention pro-
vides a method of archiving a biological sample for pro-
longed periods of time. Desirably archiving is at room
temperature. This method comprises providing a con-
tainer system in accordance with the present invention
and providing a substance for archiving the biological
sample. In one example, prolonged storage is at room
temperature for more than about one wees about two
weeks, about three weeks, about one month, more than
about one month, about one year.

KIT

[0091] Another aspect of the present invention pro-
vides a kit for collection of a sample and mixing the sam-
ple with a substance. The kit includes a container system
in accordance with the present invention and instructions
for the use thereof, optionally with a substance stored
within the lid of the container system.
[0092] All publications, patents and patent applications
mentioned in this Specification are indicative of the level
of skill of those skilled in the art to which this invention
pertains.
[0093] The invention being thus described, it will be
obvious that the same may be varied in many ways. Such
variations are not to be regarded as a departure from the
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spirit and scope of the invention, and all such modifica-
tions as would be obvious to one skilled in the art are
intended to be included within the scope of the following
claims.

Claims

1. A container system for releasably storing a liquid,
comprising:

(a) a vial (1) comprising a first open end for re-
ceiving a sample, a second end comprising a
sample storage chamber (2) and a piercing
member (6), wherein said piercing member (6)
comprises a side wall, and a first cutting edge
(33) extending from a first pointed corner to a
second corner that defines the intersection be-
tween said cutting edge and said side wall; and
(b) a lid (100) configured to removably engage
said vial (1), said lid comprising a reservoir for
holding the liquid, and a pierceable membrane
(160) sealing the liquid within said reservoir;

wherein, when said system is closed by removable
engagement of said vial with said lid, said vial and
said lid are movable to a piercing position in which
the piercing member (6) disrupts the pierceable
membrane (160) to allow fluid communication be-
tween said reservoir (102) and said chamber, where-
in the chamber (2) is sealed against leakage to the
outside of the container system in the piercing posi-
tion.

2. A container system according to claim 1 wherein:-

(a) said lid comprises a wall defining all or a por-
tion of the perimeter of said reservoir (102), said
wall having a sealing surface for sealingly at-
taching said pierceable membrane (160);
(b) said reservoir (102) is configured to retain
about 1 ml to about 4 ml of said liquid;
(c) said pierceable membrane (160) is inert;
(d) said pierceable membrane (160) remains in-
tact and pierceable at temperatures of from
about -80°C to about 70°C;
(e) said pierceable membrane is sealingly at-
tached to said sealing surface by an adhesive,
a heat-sealing treatment, a fastener, or any com-
binations thereof;
(f) the width of said first end is approximately
equivalent to the width of said second end, or
said first end is generally wider than said second
end;
(g) said chamber (2) is configured to receive
about 1 ml to about 16 ml, or about 1 ml to about
4 ml, of said sample;
(h) said piercing member (6) extends from a

base surface of said chamber (2) and, optionally,
approximately perpendicularly from said base,
or angled inwardly or outwardly toward said first
open end of said vial;
(i) said side wall further includes a second cut-
ting edge;
(j) said vial comprises a plurality of piercing
members (6), optionally, two or three piercing
members;
(k) said system comprises sealing means for
sealing said chamber against leakage to the out-
side of said container system following move-
ment of said container system to said piercing
position, and said sealing means optionally
comprise a sealing wall about the interior cir-
cumference of said lid that sealingly engages a
surface of said vial when the system is in said
piercing position; and/or
(l) said vial (1) and said lid (100) are sized for
shipping in both an unattached state and an at-
tached state.

3. A container system for releasably storing a liquid,
comprising:

(a) a vial (500) comprising a chamber for retain-
ing a sample;
(b) a lid (100) comprising a reservoir for holding
the liquid, and a pierceable membrane sealing
the liquid within said reservoir; and
(c) a funnel (400) comprising a first open end for
receiving said sample, a piercing member and
a channel extending from said first open end to
a second open end and being in fluid communi-
cation with said chamber, said funnel (400) be-
ing removably attachable to said lid at said first
open end and releasably or permanently at-
tached to said vial at said second end, and
wherein said piercing member (6) comprises a
side wall, and a first cutting edge (33) extending
from a first pointed corner to a second corner
that defines the intersection between said cut-
ting edge and said side wall (120); wherein,
when said system is closed by removable at-
tachment of said lid (100) to said funnel (400),
said system is movable to a piercing position in
which the piercing member disrupts the pierce-
able membrane to allow fluid communication be-
tween said reservoir and said chamber, via said
channel, wherein the chamber is sealed against
leakage to the outside of the container system
in the piercing position.

4. A container system according to claim 3 wherein:-

(a) said lid comprises a wall (120) defining all or
a portion of the perimeter of said reservoir and
including a sealing surface for sealingly attach-
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ing said pierceable membrane;
(b) said reservoir is configured to retain about 1
ml to about 4 ml of said liquid;
(c) said pierceable membrane (160) is inert;
(d) said pierceable membrane (160) maintain in-
tact and pierceable at temperatures of from
about -80°C to about 7°C;
(e) said pierceable membrane (160) is sealingly
attached to said sealing surface by an adhesive,
a heat-sealing treatment, a fastener, or any com-
binations thereof;
(f) said piercing member (6) extends from an
interior surface of said funnel and, optionally, is
angled inwardly or outwardly toward said first
open end of said funnel;
(g) said side wall optionally including a second
cutting edge;
(h) said funnel (400) comprises a plurality of
piercing members (6), optionally two or three
piercing members;
(i) said system comprises sealing means for
sealing said chamber against leakage to the out-
side of said container system, wherein said seal-
ing means, optionally, comprises a sealing wall
about the interior circumference of said lid that
sealingly engages a surface of said funnel when
the system is in the piercing position;
(j) said vial (500) is releasably attached to said
funnel (500) and sized for attachment to a cap
when released from said funnel;
(k) said vial is configured for use in standard
laboratory equipment, optionally has dimen-
sions that conforms with industry-standard di-
mensions for a blood collection tube, and pref-
erably is a T501 tube; and/or,
(l) said chamber is sized to hold about 1 ml to
about 16 ml.

5. A container system according to any one of claims
1 - 4, wherein said liquid is a composition for the
stabilization and recovery of a nucleic acid, optionally
DNA or RNA, from a biological sample.

6. A container system according to any one of claims
1 - 5, additionally comprising a solid or semi-solid
material within said vial and maintained separate
from the liquid in the reservoir of said lid until said
pierceable membrane is disrupted.

7. A method of combining a liquid with a biological sam-
ple, comprising:

(I)

(a) providing a container system according
to claim 1 or 2;
(b) providing the sample to the chamber in
the vial; and

(c) closing said container system by remov-
ably attaching said lid to said vial; and
(d) piercing said membrane to release said
liquid into said chamber by moving said lid
and said vial to said piercing position; or

(II)

(a) providing a container system according
to claim 3 or 4;
(b) providing the sample to the chamber in
the vial through said funnel; and
(c) closing said container system by remov-
ably attaching said lid to said first open end
of said funnel; and
(d) piercing said membrane to release said
liquid into said chamber by moving said sys-
tem to said piercing position.

8. A method according to claim 7, wherein the liquid is
a nucleic acid preserving liquid.

9. A method according to claim 7 or 8, wherein the sam-
ple is a biological sample.

10. A method according to any one of claims 7-9, for
archiving the sample.

11. A kit for sample collection and storage, comprising:

(a) a container system according to any one of
claims 1 to 6; and
(b) instructions for the use thereof.

Patentansprüche

1. Behältersystem zum freigebbaren Speichern einer
Flüssigkeit, das Folgendes umfasst:

(a) eine Phiole (1) mit einem ersten offenen En-
de zum Aufnehmen einer Probe, einem zweiten
Ende mit einer Probenspeicherkammer (2) und
einem Durchstechelement (6), wobei das ge-
nannte Durchstechelement (6) eine Seitenwand
und eine erste Schneidkante (33) umfasst, die
von einer ersten spitzen Ecke zu einer zweiten
Ecke verläuft, die den Schnittpunkt zwischen
der genannten Schneidkante und der genann-
ten Seitenwand definiert; und
(b) einen Deckel (100), der zum entfernbaren
Eingreifen in die genannte Phiole (1) konfiguriert
ist, wobei der genannte Deckel ein Reservoir
zum Aufnehmen der Flüssigkeit und eine durch-
stechbare Membran (160) umfasst, die die Flüs-
sigkeit in dem genannten Reservoir einschließt;

wobei, wenn das genannte System durch entfern-
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bares Eingreifen der genannten Phiole mit dem ge-
nannten Deckel geschlossen wird, die genannte
Phiole und der genannte Deckel in eine Durchstech-
position bewegt werden können, in der das Durch-
stechelement (6) die durchstechbare Membran
(160) durchbricht, um eine Fluidverbindung zwi-
schen dem genannten Reservoir (102) und der ge-
nannten Kammer zu ermöglichen, wobei die Kam-
mer (2) in der Durchstechposition gegen Auslaufen
aus dem Behältersystem abgedichtet ist.

2. Behältersystem nach Anspruch 1, wobei:

(a) der genannte Deckel eine Wand umfasst, die
den Perimeter des genannten Reservoirs (102)
ganz oder teilweise definiert, wobei die genann-
te Wand eine Dichtungsfläche zum dichtenden
Anbringen der genannten durchstechbaren
Membran (160) aufweist;
(b) das genannte Reservoir (102) so konfiguriert
ist, dass es etwa 1 ml bis etwa 4 ml der genann-
ten Flüssigkeit aufnimmt;
(c) die genannte durchstechbare Membran
(160) inert ist;
(d) die genannte durchstechbare Membran
(160) bei Temperaturen von etwa -80°C bis etwa
70°C intakt und durchstechbar bleibt;
(e) die genannte durchstechbare Membran mit
einem Klebstoff, durch Heißsiegeln, mit einem
Befestigungsmittel oder beliebigen Kombinatio-
nen davon dichtend an der genannten Dich-
tungsfläche angebracht wird;
(f) die Breite des genannten ersten Endes etwa
äquivalent mit der Breite des genannten zweiten
Endes ist oder das genannte erste Ende allge-
mein breiter als das genannte zweite Ende ist;
(g) die genannte Kammer (2) zum Aufnehmen
von etwa 1 ml bis etwa 16 ml oder von etwa 1
ml bis etwa 4 ml der genannten Probe konfigu-
riert ist;
(h) das genannte Durchstechelement (6) von ei-
ner Basisfläche der genannten Kammer (2) und
optional etwa lotrecht von der genannten Basis
oder schräg einwärts oder auswärts zu dem ge-
nannten offenen Ende der genannten Phiole hin
verläuft;
(i) die genannte Seitenwand ferner eine zweite
Schneidkante beinhaltet;
(j) die genannte Phiole mehrere Durchstechele-
mente (6), optional zwei oder drei Durchste-
chelemente umfasst;
(k) das genannte System Dichtungsmittel zum
Abdichten der genannten Kammer gegen Aus-
laufen aus dem genannten Behältersystem
nach einer Bewegung des genannten Behälter-
systems in die genannte Durchstechposition
umfasst und das genannte Dichtungsmittel op-
tional eine Dichtungsrand um den Innenumfang

des genannten Deckels umfasst, der dichtend
in eine Oberfläche der genannten Phiole ein-
greift, wenn das System in der genannten
Durchstechposition ist; und/oder
(l) die genannte Phiole (1) und der genannte
Deckel (100) für den Versand in einem unange-
brachten Zustand und einem angebrachten Zu-
stand bemessen sind.

3. Behältersystem zum freigebbaren Speichern einer
Flüssigkeit, das Folgendes umfasst:

(a) eine Phiole (500), die eine Kammer zum Auf-
nehmen einer Probe umfasst;
(b) einen Deckel (100), der ein Reservoir zum
Aufnehmen der Flüssigkeit umfasst, und eine
durchstechbare Membran, die die Flüssigkeit in
dem genannten Reservoir einschließt; und
(c) einen Trichter (400), der ein offenes Ende
zum Aufnehmen der genannten Probe umfasst,
wobei ein Durchstechelement und ein Kanal von
dem genannten ersten offenen Ende zu einem
zweiten offenen Ende verläuft und in Fluidver-
bindung mit der genannten Kammer ist, wobei
der genannte Trichter (400) entfernbar an dem
genannten Deckel an dem genannten ersten of-
fenen Ende angebracht und lösbar oder perma-
nent an der genannten Phiole an dem genann-
ten zweiten Ende angebracht werden kann, und
wobei das genannte Durchstechelement (6) ei-
ne Seitenwand umfasst und wobei eine erste
Schneidkante (33) von einer ersten spitzen Ek-
ke zu einer zweiten Ecke verläuft, die den
Schnittpunkt wischen der genannten Schneid-
kante und der genannten Seitenwand (120) de-
finiert; wobei das genannte System, wenn es
durch entfernbares Anbringen des genannten
Deckels (100) an dem genannten Trichter (400)
geschlossen wird, in eine Durchstechposition
bewegt werden kann, in der das Durchstechele-
ment die durchstechbare Membran durchbricht,
um eine Fluidverbindung zwischen dem ge-
nannten Reservoir und der genannten Kammer
über den genannten Kanal zu ermöglichen, wo-
bei die Kammer in der Durchstechposition ge-
gen Auslaufen aus dem Behältersystem abge-
dichtet ist.

4. Behältersystem nach Anspruch 3, wobei:

(a) der genannte Deckel eine Wand (120) um-
fasst, die den Perimeter des genannten Reser-
voirs ganz oder teilweise definiert und eine Dich-
tungsfläche zum dichtenden Anbringen der ge-
nannten durchstechbaren Membran aufweist;
(b) das genannte Reservoir zum Aufnehmen
von etwa 1 ml bis etwa 4 ml der genannten Flüs-
sigkeit konfiguriert ist;
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(c) die genannte durchstechbare Membran
(160) inert ist;
(d) die genannte durchstechbare Membran
(160) bei Temperaturen von etwa -80°C bis etwa
70°C intakt und durchstechbar bleibt;
(e) die genannte durchstechbare Membran
(160) mit Klebstoff, durch Heißsiegeln, mit ei-
nem Befestigungsmittel oder mit beliebigen
Kombinationen davon dichtend an der genann-
ten Dichtungsfläche angebracht wird;
(f) das genannte Durchstechelement (6) von ei-
ner Innenfläche des genannten Trichters ver-
läuft und optional schräg einwärts oder auswärts
zu dem genannten ersten offenen Ende des ge-
nannten Trichters hin verläuft;
(g) die genannte Seitenwand optional eine zwei-
te Schneidkante aufweist;
(h) der genannte Trichter (400) mehrere Durch-
stechelemente (6), optional zwei oder drei
Durchstechelemente umfasst;
(i) das genannte System Dichtungsmittel zum
Abdichten der genannten Kammer gegen Aus-
laufen aus dem genannten Behältersystem um-
fasst, wobei das genannte Dichtungsmittel op-
tional eine Dichtungswand um den Innenum-
fang des genannten Deckels umfasst, der dich-
tend in eine Oberfläche des genannten Trichters
eingreift, wenn das System in der Durchstech-
position ist;
(j) die genannte Phiole (500) lösbar an dem ge-
nannten Trichter (500) angebracht und so be-
messen ist, dass sie nach dem Lösen von dem
genannten Trichter an einer Kappe angebracht
werden kann;
(k) die genannte Phiole zur Verwendung in Stan-
dardlaborausrüstung konfiguriert ist, optional
Abmessungen hat, die Industriestandardab-
messungen für eine Blutsammelröhre entspre-
chen, und vorzugsweise eine T501-Röhre ist;
und/oder
(l) die genannte Kammer zum Aufnehmen von
etwa 1 ml bis etwa 16 ml bemessen ist.

5. Behältersystem nach einem der Ansprüche 1 - 4,
wobei die genannte Flüssigkeit eine Zusammenset-
zung zum Stabilisieren und Rückgewinnen einer Nu-
kleinsäure, optional DNA oder RNA, von einer bio-
logischen Probe ist.

6. Behältersystem nach einem der Ansprüche 1 - 5,
das zusätzlich ein festes oder halbfestes Material in
der genannten Phiole umfasst, das separat von der
Flüssigkeit in dem Reservoir des genannten Deckels
gehalten wird, bis die genannte durchstechbare
Membran durchbrochen wird.

7. Verfahren zum Kombinieren einer Flüssigkeit mit ei-
ner biologischen Probe, das Folgendes beinhaltet:

(I)

(a) Bereitstellen eines Behältersystems
nach Anspruch 1 oder 2;
(b) Geben der Probe in die Kammer in der
Phiole; und
(c) Schließen des genannten Behältersy-
stems durch entfernbares Anbringen des
genannten Deckels an der genannten Phio-
le; und
(d) Durchstoßen der genannten Membran,
um die genannte Flüssigkeit in die genannte
Kammer zu lassen, durch Bewegen des ge-
nannten Deckels und der genannten Phiole
in die genannte Durchstechposition; oder

(II)

(a) Bereitstellen eines Behältersystems
nach Anspruch 3 oder 4;
(b) Geben der Probe zu der Kammer in der
Phiole durch den genannten Trichter; und
(c) Schließen des genannten Behältersy-
stems durch entfernbares Anbringen des
genannten Deckels an dem genannten er-
sten offenen Ende des genannten Trichters;
und
(d) Durchstoßen der genannten Membran,
um die genannte Flüssigkeit in die genannte
Kammer zu lassen, durch Bewegen des ge-
nannten Systems in die genannte Durch-
stechposition.

8. Verfahren nach Anspruch 7, wobei die Flüssigkeit
eine Nukleinsäure konservierende Flüssigkeit ist.

9. Verfahren nach Anspruch 7 oder 8, wobei die Probe
eine biologische Probe ist.

10. Verfahren nach einem der Ansprüche 7-9 zum Ar-
chivieren der Probe.

11. Kit zum Sammeln und Speichern von Proben, der
Folgendes umfasst:

(a) ein Behältersystem nach einem der Ansprü-
che 1 bis 6; und
(b) Anweisungen für dessen Gebrauch.

Revendications

1. Système de récipient pour stocker un liquide de ma-
nière à pouvoir être libéré, comprenant :

(a) un flacon (1) comprenant une première ex-
trémité ouverte pour recevoir un échantillon, une
seconde extrémité comprenant une chambre de
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stockage d’échantillon (2) et un élément de per-
çage (6), dans lequel ledit élément de perçage
(6) comprend une paroi latérale et un premier
bord de coupe (33) s’étendant depuis un premier
coin pointu vers un second coin qui définit l’in-
tersection entre ledit bord de coupe et ladite pa-
roi latérale ; et
(b) un couvercle (100) configuré pour s’engager
de manière amovible avec ledit flacon (1), ledit
couvercle comprenant un réservoir pour conte-
nir le liquide et une membrane pouvant être per-
cée (160) scellant le liquide au sein dudit
réservoir ;

dans lequel, lorsque ledit système est fermé par en-
gagement amovible dudit flacon avec ledit couver-
cle, ledit flacon et ledit couvercle sont mobiles vers
une position de perçage dans laquelle l’élément de
perçage (6) interrompt la membrane pouvant être
percée (160) pour permettre une communication flui-
dique entre ledit réservoir (102) et ladite chambre,
dans lequel la chambre (2) est scellée contre les
fuites vers l’extérieur du système de récipient dans
la position de perçage.

2. Système de récipient selon la revendication 1, dans
lequel .

(a) ledit couvercle comprend une paroi définis-
sant tout ou une portion du périmètre dudit ré-
servoir (102), ladite paroi ayant une surface
d’étanchéité pour relier en la rendant étanche
ladite membrane pouvant être percée (160) ;
(b) ledit réservoir (102) est configuré pour retenir
environ 1 ml à environ 4 ml dudit liquide ;
(c) ladite membrane pouvant être percée (160)
est inerte ;
(d) ladite membrane pouvant être percée (160)
reste intacte et peut être percée à des tempé-
rature allant d’environ -80°C à environ 70°C ;
(e) ladite membrane pouvant être percée est re-
liée en étant rendue étanche à ladite surface
d’étanchéité par un adhésif, un traitement de
soudure à chaud, un dispositif de fixation ou tou-
te combinaison de ceux-ci ;
(f) la largeur de ladite première extrémité est ap-
proximativement équivalente à la largeur de la-
dite seconde extrémité, ou ladite première ex-
trémité est généralement plus large que ladite
seconde extrémité ;
(g) ladite chambre (2) est configurée pour rece-
voir environ 1 ml à environ 16 ml, ou environ 1
ml à environ 4 ml, dudit échantillon ;
(h) ledit élément de perçage (6) s’étend depuis
une surface de base de ladite chambre (2) et,
en option, approximativement perpendiculaire-
ment depuis ladite base, ou à un angle vers l’in-
térieur ou vers l’extérieur vers ladite première

extrémité ouverte dudit flacon ;
(i) ladite paroi latérale inclut en outre un second
bord de coupe ;
(j) ledit flacon comprend une pluralité d’élé-
ments de perçage (6), en option, deux ou trois
éléments de perçage ;
(k) ledit système comprend un moyen d’étan-
chéité pour sceller ladite chambre contre les fui-
tes vers l’extérieur dudit système de récipient
suite au mouvement dudit système de récipient
vers ladite position de perçage, et ledit moyen
d’étanchéité comprend en option une paroi
d’étanchéité autour de la circonférence intérieu-
re dudit couvercle qui engage en la rendant
étanche une surface dudit flacon lorsque le sys-
tème est dans ladite position de perçage ; et/ou
(l) ledit flacon (1) et ledit couvercle (100) sont
dimensionnés pour le transport à la fois dans un
état séparé et dans un état relié.

3. Système de récipient pour stocker un liquide de ma-
nière à pouvoir être libéré, comprenant :

(a) un flacon (500) comprenant une chambre
pour retenir un échantillon ;
(b) un couvercle (100) comprenant un réservoir
pour contenir le liquide et une membrane pou-
vant être percée scellant le liquide au sein dudit
réservoir ; et
(c) un entonnoir (400) comprenant une première
extrémité ouverte pour recevoir ledit échantillon,
un élément de perçage et un canal s’étendant
depuis ladite première extrémité ouverte vers
une seconde extrémité ouverte et qui est en
communication fluidique avec ladite chambre,
ledit entonnoir (400) pouvant être relié de ma-
nière amovible audit couvercle au niveau de la-
dite première extrémité ouverte et relié de ma-
nière amovible ou permanente audit flacon au
niveau de ladite seconde extrémité, et dans le-
quel ledit élément de perçage (6) comprend une
paroi latérale et un premier bord de coupe (33)
s’étendant depuis un premier coin pointu vers
un second coin qui définit l’intersection entre le-
dit bord de coupe et ladite paroi latérale (120) ;

dans lequel, lorsque ledit système est fermé par la
liaison amovible dudit couvercle (100) audit enton-
noir (400), ledit système est mobile vers une position
de perçage dans laquelle l’élément de perçage in-
terrompt la membrane pouvant être percée pour per-
mettre une communication fluidique entre ledit ré-
servoir et ladite chambre, par le biais dudit canal,
dans lequel la chambre est scellée contre les fuites
vers l’extérieur du système de récipient dans la po-
sition de perçage.

4. Système de récipient selon la revendication 3, dans
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lequel .

(a) ledit couvercle comprend une paroi (120) dé-
finissant tout ou une portion du périmètre dudit
réservoir et incluant une surface d’étanchéité
pour relier en la rendant étanche ladite mem-
brane pouvant être percée ;
(b) ledit réservoir est configuré pour retenir en-
viron 1 ml à environ 4 ml dudit liquide ;
(c) ladite membrane pouvant être percée (160)
est inerte ;
(d) ladite membrane pouvant être percée (160)
reste intacte et peut être percée à des tempé-
rature allant d’environ -80°C à environ 70°C ;
(e) ladite membrane pouvant être percée (160)
est reliée en étant rendue étanche à ladite sur-
face d’étanchéité par un adhésif, un traitement
de soudure à chaud, un dispositif de fixation ou
toute combinaison de ceux-ci ;
(f) ledit élément de perçage (6) s’étend depuis
une surface intérieure dudit entonnoir et, en op-
tion, est à un angle vers l’intérieur ou vers l’ex-
térieur vers ladite première extrémité ouverte
dudit entonnoir ;
(g) ladite paroi latérale incluant en option un se-
cond bord de coupe ;
(h) ledit entonnoir (400) comprend une pluralité
d’éléments de perçage (6), en option deux ou
trois éléments de perçage ;
(i) ledit système comprend un moyen d’étan-
chéité pour sceller ladite chambre contre les fui-
tes vers l’extérieur dudit système de récipient,
dans lequel ledit moyen d’étanchéité comprend
en option une paroi d’étanchéité autour de la
circonférence intérieure dudit couvercle qui en-
gage en la rendant étanche une surface dudit
entonnoir lorsque le système est dans la position
de perçage ;
(j) ledit flacon (500) est relié de manière amovi-
ble audit entonnoir (400) et dimensionné pour
la liaison à un capuchon lors de la libération dudit
entonnoir ;
(k) ledit flacon est configuré pour une utilisation
dans un équipement de laboratoire standard,
possède en option des dimensions qui se con-
forment aux dimensions standard de l’industrie
pour un tube de prélèvement sanguin, et de pré-
férence est un tube T501 ; et/ou
(l) ladite chambre est dimensionnée pour con-
tenir environ 1 ml à environ 16 ml.

5. Système de récipient selon l’une quelconque des
revendications 1 à 4, dans lequel ledit liquide est une
composition pour la stabilisation et la récupération
d’un acide nucléique, en option de l’ADN ou de
l’ARN, à partir d’un échantillon biologique.

6. Système de récipient selon l’une quelconque des

revendications 1 à 5, comprenant en outre un maté-
riau solide ou semi-solide au sein dudit flacon et
maintenu séparé du liquide dans le réservoir dudit
couvercle jusqu’à ce que ladite membrane pouvant
être percée soit interrompue.

7. Procédé de combinaison d’un liquide avec un échan-
tillon biologique, comprenant :

(I)

(a) la fourniture d’un système de récipient
selon la revendication 1 ou 2 ;
(b) la fourniture de l’échantillon à la chambre
dans le flacon ; et
(c) la fermeture dudit système de récipient
en reliant de manière amovible ledit couver-
cle audit flacon ; et
(d) le perçage de ladite membrane pour li-
bérer ledit liquide dans ladite chambre en
déplaçant ledit couvercle et ledit flacon vers
ladite position de perçage ; ou

(II)

(a) la fourniture d’un système de récipient
selon la revendication 3 ou 4 ;
(b) la fourniture de l’échantillon à la chambre
dans le flacon à travers ledit entonnoir ; et
(c) la fermeture dudit système de récipient
en reliant de manière amovible ledit couver-
cle à ladite première extrémité ouverte dudit
entonnoir ; et
(d) le perçage de ladite membrane pour li-
bérer ledit liquide dans ladite chambre en
déplaçant ledit système vers ladite position
de perçage.

8. Procédé selon la revendication 7, dans lequel le li-
quide est un liquide préservant l’acide nucléique.

9. Procédé selon la revendication 7 ou 8, dans lequel
l’échantillon est un échantillon biologique.

10. Procédé selon l’une quelconque des revendications
7 à 9 pour l’archivage de l’échantillon.

11. Kit de recueil et de stockage d’échantillon,
comprenant :

(a) un système de récipient selon l’une quelcon-
que des revendications 1 à 6 ; et
(b) des instructions pour l’utilisation de celui-ci.
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