-1 - CONTAINER SYSTEM FOR RELEASABLY STORING A SUBSTANCE RELATED
APPLICATION This is a new application filed under Section 26(11) of the Singapore
Patents Act claiming the earlier filing date of Singapore Application No. 200804351-5 5 filed on 11
December 2006. FIELD OF THE INVENTION The field of the invention generally relates to a
container system for releasably storing a substance. BACKGROUND 10lt 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 material. It may be desirable to package and 15 store a toxic
compound in a con@%ﬁ %ﬂs%%ﬁ%%&@&cﬁ%&%gé%ﬁoﬂ%@w@%éﬁégﬁﬁ%%eria|. As
well, it is often desirable to keep a concentrated active ingredient separate from a diluent until
immediately prior to use. Moreover, REIaATIERIARRILIE AT$ON and/or ship diagnostic and/or
nucleic acid preserving compositions prior to combining such a substance with a biological 20 sample.

Additionally, it may be desiralig fqkeeR @ SHIRIARGE faoRtsddram.asionan yntikthe denerskiological
sample has been collected. This will help to prevent the donor from accidentag}/ inﬁ?estin%cgsspilling
B -

the substance. Patenft figl,ciinipeg tesralins fhimsacoleYnsnerjersmpisations parhoRy
25biological sampig &y conriaing Dok a stored substance prior to storage and/or shipping and/or
handling of the sample.

FIELD OF THE INVENTION

The field of the invention generally relates to a container system for releasably

storing a substance.

BACKGROUND

10 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 material. It may be desirable to package and

15  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 separate from a diluent until immediately prior to use.

Moreover, it may be desirable to store and/or ship diagnostic and/or nucleic
acid preserving compositions prior to combining such a substance with a biological

20 sample.

Additionally, it may be desirable to keep a substance 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 substance.

It may also be desirable to inactivate pathogens/infectious particles in a
25  biological sample by combining it with a stored substance prior to storage and/or

shipping and/or handling of the sample.



-2- 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 sample. 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 5 containers are double compartment systems in which
substances are stored separately and substances are combined by removal of the container closures
by a user. International PCT application WO 2003/104251 describes a container for collecting a
biological sample from a subject, and subsequently mixing the collected sample with a composition
intended to stabilize, preserve, or facilitate the recovery of 10 components of the sample. This

container has a first regiqp, {orcelIsCtNG;APIOIRDIGEISANINE. RipCERRAJERICR HONRIRIER aGaMposition
for preserving a nucleic acid, and a barrier between the first region and the second region, which when

in a closed posiBEIICTHAREAREWIE UALRE SHBLELRHISHGT LRIty iR s sifEdB rier of WO
2003/104251 is a pivoting partition. Attachment of a lid to the container forces the 15 barrier to pivot
from its original closedTpesitiae apedittygdhecnstineioandltisgehbseparatiaetielfirgt keglon and the

second region, tQ an open %osition in Whiecnh ?8}&5%9%“%0%5 iege ?soe?\gbtsqaegecsh oihe{C% d gontact

mann Ser ay O | SE.
between the composnﬁon con?alnela % o%e region space an ogica sampl%pcon alnede in the
other regiord is alfowerkrAadealvbhickcofthistaontaingens thawitivic ubegmedtiptespard {eparatity vial,

disk, rod, rod 20, foldan), \WRIGH IRGIRASEFHD FARRELPLMADHIAGHHS ALUIF.CBYIRIGE Additionally,

because the disk is held in place by frictionit, there must be a high degree of precision for the
manufacture of the components of the container. There remains a need for an improved container
system for releasably dH8PEHSBRY HETnGRPUEHIRRNED 285 Bk rduist BRto Arctit € 0 8Vided for
the purpose of makibgnkne bidlivdanaiiaploetaved yjde applicastdocaaohnossihle relavasge to the
present invention. N%ad ission is necessarigl [ tend% . hor should be fcacc)1 struetgé that an 8¥ the

preceding inforriafBIT SOR5HCIEP BHEP AP SYEHSIHRE BrESe REGHRIRrignt actgtate the recover

10 components of the sample. This container has a first region for collecting 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 composition separate. The exemplified barrier of WO
2003/104251 is a pivoting partition. Attachment of a lid to the container forces the

15  barrier to pivot from its original closed position spanning the container and thereby
separating 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

20  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.

There remains a need for an improved container system for releasably and

reliably storing a substance.

25 This background information is provided for the purpose of making known
information believed by the applicant to be of possible relevance to the present
invention. No admission is necessarily intended, nor should be construed, that any of

the preceding information constitutes prior art against the present invention.



SUMMARY OF THE INVENTION The present invention generally relates to a container system
for releasably storing a substance. In accordance with one aspect of the present invention, there is
provided a 5 container system for releasably storing a substance, 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; and b) a lid configured to removably engage said vial, said lid comprising a reservoir
for holding the substance, and a pierceable membrane sealing the substance within said reservoir,
wherein, when said system is closed by 10 removablg engagement of said vial with said lid, said vial
and said lid are movable to a piercing position in which the piercing member disrupts the pierceable
membrane to allow fluid communicatigg/REVVERY SHCTTAFCINVEAEIONT chamber, wherein the
chamber is sealed against leakage to the outside of the container system in the piercing position. 15In
accordance with another as;r:)ect of the gresent in ntign there is grovided acon inerlszsﬁ&nnfor
releasably storing a su lé?a%c?é?rbtomﬁ%’ 1%:%«3}% ial & Fifi%srigfnﬁ SOUMber 167 e gﬁnﬁﬁﬁ 3 ple b) a
lid comprising astesepvoiufsranotding the substance, and a pierceable membrane sealing the
substance within said reservoir; and c) a funnel comprising a first open end for receiving said sample,
a piercing member 20 gnd g chanaelaxtending,iam,said fratonenraddn aRecand,rRReMgnA and
being in fluid communication with said chamber, said funnel being removably attachable to said lid at
said first open et @R TENsIIABY Bl neAbiantniReat EEmee SamRiiaing: saii dakentansliiasherein,
when said systeyiisis oDy seRAVARIS altashpIent alesaid lichto caighiinneh Saifpkysi@mds movable
to a piercing position in which the piercing member 25 disrupts the pierceable membrane to allow fluid
communication ﬁ&%@%ﬁ%ﬁﬁ%&%ﬁ%ﬂ@%ﬁ@éﬂ%ﬂé}?v&‘gﬁwﬁﬁ%ﬂ@?Wﬁ@@%th?édcﬁé}nber is
sealed against leaagedenipasaifisidesefibie teHalt@ksystemsnibs pieraipgRrestiomentbragontainer
system as described herein; (bé)grovidgﬁignthe sample to the chamber in the vial; and (écf? c(l@ing said
container systerif B fe oA Atta HHEN HE a6 O ViiPor i &1 b Ut pie g v
membrand (o releaseabiict sgstanceoiitoidaidl chisintaet lxy, raal/iigl thel syktdih i sadd gbiercing

position. Sin accergance wiih, nethsraspect of ths present invenfion here s provided, a i for
releasably storir?g a substance comprising: a) a container Sys ent as deScribe erein, and b3
instructions for tHews#&ufbr@imunication between said reservoir and said chamber, wherein the

chamber is sealed against leakage to the outside of the container system in the piercing

position.

15 In accordance with another aspect of the present invention, there is provided a
container system for releasably storing a substance, comprising: a) a vial comprising a
chamber for retaining a sample b) a lid comprising a reservoir for holding the
substance, and a pierceable membrane sealing the substance within said reservoir; and
c¢) a funnel comprising a first open end for receiving said sample, a piercing member

20  and a channel extending 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 permanently attached to said vial at said
second end, wherein, when said system is closed by removable attachment of said lid to
said funnel, said system is movable to a piercing position in which the piercing member

25  disrupts the pierceable membrane to allow fluid communication 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 position.

In accordance with another aspect of the present invention, there is provided a

method of combining a substance with a biological sample, comprising: (a) providing a



BRIEF DESCRIPTION OF THE FIGURES Figure 1 is a cross-sectional view of a container system
in accordance with one 10embodiment 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; 15
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 depicted in Figure 4; Figure 6 is a
side view of the container system depicted in Figure 4, Figure 7 is a side view of the container system
depicted in Figure 4; 20 Figure 8 is a bottom view of the container system depicted in Figure 4; Figure

9 iS_ a CrOSS'SeCg&ﬂéin\éiﬁw%ﬁb%sc@&@m@& svatem(ef Bfgvf&&tﬁlé?&ﬁﬁﬁegdi%%ﬁﬂ%&i%%éi_ Figure
10 is a top perspective view of the container system depicted in Figure 4 showing the lid and vial

separated; - 5 VEGuE 1SSttt rordpactivesFanou iHBLGhtaAE B i diddarttisigure 4
showing the lid apd viaksaRayaied;(§jopieclr:ishR SidenBRISPastiNgMIRV A C QA3 IRRLSYHE ¥hiD
accordance with one embodiment }cl)f the present invention; 5Figure 13 is a top view of the container
system depicte d:l?ﬁr}gl?éhpéf ppving the system to said piercing position.

5 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 thereof.

BRIEF DESCRIPTION OF THE FIGURES

Figure 1 is a cross-sectional view of a container system in accordance with one

10  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;

15 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 depicted in Figure 4;

Figure 6 is a side view of the container system depicted in Figure 4;

Figure 7 is a side view of the container system depicted in Figure 4;
20  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 14 is a bottom view of the container system depicted in Figure 12; Figure 15 is a side view of
the container system depicted in Figure 12; Figure 16 is a cross-sectional view of the container system
of Figure 12 taken along line B-B in Figure 15; 10Figure 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; 15Figure 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 depicted in Figure 12, showing the lid, funnel, and vial separated;  Figure 22 is a

side p_erspe_ctivq:fgew ICANAHIRORY PIEIIRIECAKIRBE eIt RS 2 A fiRhedipRRiCl s Aresent

invention; Figure 23 is a top‘gerspectlve view of the vial portion of the container system depicted in

Figure 22, showihgtie Viaiidsadyipisspaisd; cross-sectional view of the lid of the container system

depicted in Figure -6 - The numbers in bold face type serve to identify the component parts that

are described ahiguefetizdstainidelgttosptotihe diawingsodejetingstamoirs arohddine ilofdne present

invention. It shoulq)bg notidftﬁjat in de§cribing various embodiments of the present invention, the
€mboO O sent myentio

1men reSen (&) S -
same reference numerafs ave been useg to |d%nt|fy the same or

5  Figure 13 is a top view of the container system depicted 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 depicted in Figure 12;

Figure 16 is a cross-sectional view of the container system of Figure 12 taken along

line B-B in Figure 15;
10 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;

15  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 depicted in Figure 12, showing the lid,

funnel, and vial separated;

Figure 22 is a side perspective view a container system in accordance with one

20  embodiment of the present invention;

Figure 23 is a top perspective view of the vial portion of the container system depicted

in Figure 22, showing the vial; and

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

22.



5similar elements. Moreover, for the sake of simplicity, parts have been omitted from some figures of
the drawings. DETAILED DESCRIPTION OF THE INVENTION As will be discussed in more detail
below, the present invention provides a container system for releasably storing a substance. 10The
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 manufagturing cost, and makes accidental disruption of
a sealed substance 15 less likely. Additionally, in one example of the present invention, the container

system inC“{deS a rem@H@Qﬁ%ﬁﬂ@}sWHi%I@ 1%%6}%% f%@@ﬁ?%&%’f& %@%ﬁm&&%ﬁ?@lﬁﬁt%g/ or f9r
use in robotic systems. The container system of the present invention comprises a vial and a lid.

Optionally, the csseaiPrel Wbtsfarsdditioh KUY e dravingiclapisting parasnenty Broptsiemovably
attached to the wialpagthatveaabngly sngages thelidnihe liskisisarfliguwad tonsrpasybsiance, and
subsequently release the substance from the lid when the lid is sealingly attached to the vial, or the
funnel. In use, tRESTASBYRRECL IS NIAITTEHENTS R PATEUS QR R P TR ViSRS 1 B4 ehed to
the vial or the funinghrferiesent. Maecostlafoeehwithka speaifigieinbpdiment obtea preseadtimwention, the
lid is 25 suitable to s}ore a syﬁlst%nce. to stabilize, preserve or facilitate the recovery of nucleic acid
from a biologicaiosn%\?n1 &' fhaccordancewith 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. - 7 - Referring to

the Figures 1-11 and 22-24, cBEAnNE ISR GRAITEH)

As will be discussed in more detail below, the present invention provides a

container system for releasably storing a substance.

10 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 accidental disruption of a sealed substance

15 less likely. Additionally, in one example of the present invention, the container system
includes a removable vial which is suitable for subsequent processing of samples

and/or for use in robotic systems.

The container system of the present invention comprises a vial and a lid.

Optionally, the container system additionally comprises a funnel that is permanently or

20  removably attached to the vial and that sealingly engages the lid. The lid is configured
to store a substance, and subsequently release the substance from the lid when the 1id 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.

In accordance with a specific embodiment of the present invention, the lid is

25  suitable to store a substance 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.



LID Lid 100 releasably stores a substance. Lid 100 is generally cylindrically shaped 5 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 intended application of use. The interior of lid 100 includes wall 104 that is positioned within
lid 100 and defines reservoir 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 10includes sealing surface 106 which is for sealingly attaching pierceable membrane 160
Pierceable membrane 160 (depicted in Figure 19) acts as a physical barrier to releasably store a
substance within reservoir 102, when attached to sealing surface 106. Pierceable membrane 160 is
made from material th ?{teil%ﬂﬁﬁgt {9 the ﬁi‘éﬁ%@ﬁcﬁlt(&rﬁ? ﬁ@@,dcﬁﬂtﬁiﬂeﬁh%&?éﬁ rYGW cB’ﬁ%ﬁ@@sbiﬁl
membrane 160 permits little or no diffusion of 15 the substance through pierceable membrane 160
over time. Piercg'é(blaé’ﬁin‘@ﬁ%rane 160 is made from a material that is suitable for the intended
processing, storage and/or transportation conditions. In a specific embodiment, pierceable membrane
160 is heat and cold rdsI&tant such that it remains intact and pierceable at temperatures ranging from
about -80C to about +70C. In a specific embodiment, pierceable membrane 20 160 can be attached

tightly enough to Sea'i@9@1’6‘?&%&&@@%&&9%%Hi%'iﬁﬁ@é?'iﬁ'i‘QW@%&QQW?IH&B@% '§Hdli%ﬁd by

vacuum pressures. Pierceable membrane 160 can be made from a variety of materials including

polypropylehe. D&&i{dRASpRIE ORBIecHEnibfa 160 RerAade sy thersints ArageniIcdsbane104. The

thickness of piefggablg preraRiRBE JKGAcaR VA acarrdingdedanplication of wze, Andiptgferemce 25 of
the user. Desirabl Hpierceable membrane 160 has a thickness of about two thousandths of an inch.

However, the sp&Eiftl kA Y Yt 4 MakibPanitionicoy tirdith N8 teldtsr s sGer st Malthre of the
substance, natuigl@hihe satpple.coMRUDIMRRSIORSIRS, thercaptaingisyaienranthelemiaalthe

composition of the m rgne. -8 - A variety. of ods of attaching pierceahle me ne 160 to
cealing surface 168 oMb VL Byl GeseRaliD on (e RRATRHET SLdERee TaaD T g o3
substancelstoredahithinscatiapvairfiG2] @hdiachhie fohacalitetisticschfmp eiakerabk haOnisuch I6kthods of
attachment include use of adhesive(s), heat-sealing treatment, fasteners, or any 5 combination

thereof, and the like. Digsjrably. heafmaalingesHsHdda a&t@?gu;éemﬁeageamgrpmea H6Rile gealing
surface 106. As will be clear to the skilled worker, the tyf’?ao g I h
il B

NO| ' ierceable membrane, the physical
and/or chemicar§Jrepticdase the préteesal i dpipirate AeBEsehtussHnhspEpRcaH s

composition to he.atesed. REsBakY P ceable.mRIRPrANEhOGhis iRentNtd respeEsignthedntrnded use,
stored substance and 10sample of the container system. In the specific embodiments depicted in

the Figures, lid 16FEoMiINR AL FETQIheRttreAPLE IS I E B 1AR RSHBHS U SootitbsipRiet 10, which

are adapted to engags@itermabhelipadiRidadmdB e eqouteEsuaceriveallld Zembialel 1606 would

be appreciated by a skilled worker, alternative means for releasable attachment of lid 100
PP Psy made from a materélla that 1s smta%lpe or the intended procesrg}ng, 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
20 160 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
25  of the user. Desirably, pierceable membrane 160 has a thickness of about two
thousandths of an inch. However, the specific thickness of the membrane will be
determined by factors such as, nature of the substance, nature of the sample, overall

dimensions of the container system and chemical composition of the membrane.



15 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. Lid 100 and reservoir
102 can be sized to accommodate 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 20 about 4 ml of a substance. 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 embodjment in which the substance is a nucleic acid
preservative for use with a saliva sample, lid 100 is made from plastics such us polypropylene,

medium-density poIyet,lqy&@ﬁ&&MPBMLQ&%@@M@@W&M%@%@@Fl%b Rolygihyleng.apd the

like. Desirably, lid 100 is polypropylene. The materials of lid 100 may be opaque, transparent or
translucent, depHMafAf b u4itel sl is fepsmdieation. Romesesinhbiscd P dp 80 g subri3acEsed to

store a light sengitive GAMAQSIERLT)1 0 traasRarRhardlrnslucentmaisriakisdesyablenédodsual (e.g.,
colour) indicator is present in the stored substance. Lid 100 and.reservoir 102 can be 30manufactured

to include gradatfoAtY HEM RN GHES G NSRS s sataseling dredmedt. \itiRncres8hvB 102, The
outer surface ofdithbidwan aisedinclutiena Ixkelingizabh faca-ustingiidenifydheconsentspidhe lid.
The outer surface ofbllgln:éol%@ay also incl dc% ngglgn tolgglx remb sssﬁl'l% 0 aqgl/or other markings.

In accordance with one ém ogi%eealnltllgfstlheapresent invention ,CV\%H 1;fOt as a Wgoéngratﬁff tc’QEflendrical

shape sized to fitfwitbricetihée imbe nibrrofelidHEOPhysiwvall hedite achidratcthi epsbaacanct size pewelbl®4 is
dependent upon the,intende €0 ontainer system. Lid 100. onstructed f a single
piece of materi::l}i'1 t a?%ll?:?uvé?ﬁsgvga eé%i?ld,% (1)?} Wﬁﬂ&‘%ﬁ% %I-?g (\)/é%{);}yétgtgoééhse? rt%ll 'Iidﬁ%ég%%yesirably,
lid 100 is forme@ifromkisingibpined @F makstialitt 03spaLt to the intwodarice sivitbdonbsémésodichent of

the presenltdnve,gaﬂﬂﬂe Yiehd &&gﬁ%@%tg}gindricany shaped with at least one open end. Vial 1 can be
a variety of shapes, as determined bythe needs or preferences of the user and/or application of use.

The interior of vial 1 comprises chamber 2 for receiving a samzele such as a liquid, solid, 15
semi-solid, mixtures thSrdbt SHeq fifeSMROBRENS P Hle 18 Wanmi A0 (o MRETR R ERbgical
sample, for exahwieabtbfdtisrmoSoonpte, suehsasfsalivhouter Widl 1100 Mpiisesatleptapercapgséor

receiving said sample, and a secon d comprising chamber. 2. e example, said secqond end is a
9 external E}16 {ﬁal ﬁlrea S i’g on.t é) outelg sur‘fSl ce 0% waﬁl i(?on vig q gs wonﬁﬁqbe
second closed end: In"another example, said Ssecond end’is a second open end.
appreciated by a skilled worker, alternative means for releasable attachment of lid 100
15  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.

Lid 100 and reservoir 102 can be sized to accommodate 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

20  about 4 ml of a substance. 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, medium-density polyethylene (MDPE), high-density polyethylene

25 (HDPE), polyethylene and the like. Desirably, lid 100 is polypropylene. The materials
of lid 100 may be opaque, transparent or translucent, depending on the desired
application. For example, an opaque material can be used to store a light sensitive
composition(s). A transparent 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

30  manufactured to include gradations to demarcate the quantity of the substance stored



20In one example, the width of the first open end of vial 1 is approximately equivalent to the width of
the second end. In another example, the first open end of vial 1 is generally wider than the second
end vial 1. In this example, the generally wider first open end facilitates sample collection by, for
example, acting similar to a funnel. 25In 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 - 10 - characterised as a
vial having a wide mouth opening for receiving a sampje. The wide mouth or funnel characteristics can
make it easier for a subject to provide a sample. Vial 1 and chamber 2 can be sized to

accor_nmoqlate wmgerégfamlﬂm Ofl?e%i@[%ﬁnfﬁbmmeﬂiﬁ%%&ﬁimﬁﬁé& whighdherekbstance is a
nucleic acid 5 preservative for use with a saliva sample, chamber 2 accommodates about 1 ml to

about 4 ml of a &3WFHIE. KFaRbtHs et drifisdiimdhe AHanibere ofdishlHbmatealsmistuden to

about 16 ml of & samfifo affivéRleinBONRNISES MdlSastRARIRIEHY member 6. In the specific
embodiment depicted in Figures 1-11 piercing member 6 extends from a base surface of chamber 2.

10 In one example. pigicind, membel diexiendSapRoIMAElY ReRandiculdicfom. g Bage, In another
example, piercing membér 6 is angle mwaraﬁ} or ou?wardly otvard the open &énd of vial 1.
Alternativel§, pigroiergl menylbeire dxdermdssirodtardiintarion shefaterior sdididit00In bneilkkensia, piercing

member 6 extengls G ARIAIRIQLSUFRER PbpNGhYRhANY [HanaedRwardloLPHvasHifeward the

open end of vial 1.
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.
10 VIAL

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,

15  semi-solid, mixtures thereof and the like. Desirably, chamber 2 is configured to receive

a biological sample, for example a sputum sample, such as saliva.

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.

20 In one example, the width of the first open end of vial 1 is approximately

equivalent to the width of the second end.

In another example, the first open end of vial 1 is generally wider than the
second end vial 1. In this example, the generally wider first open end facilitates sample

collection by, for example, acting similar to a funnel.

25 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



15In 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 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 specific example, in the case of three piercing members, the piercing
members are 20arranged in a generally semicircular fashion, as depicted in Figure 9, 10 and 23.
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 gfd 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 gteResi framcitinoRIge 2532 moPBIRINGE S¥sten;30R ithspincudes & means

for sealing attachment of lid 1 to vial 100, Such sealing means act to ensure that the contents of vial 1
remain sealed vRPHEhShiBEIS ShAEARES IO GanRanhE Gataidpr subjeqifQREo ks piamig 100 and vial
1 are movable between an open position and a piercing position. In a specific example, lid 100 is

initially attached to viaMidbyl thidadimgheegaging kitednal andexiedaa thraagsdO®mned 8fivith a

twisting motion. Initially, lid 100 and vial 1 are threadingly connected. but piercing member 6 does not
5 cistipt prerce b e ate T80 i ERESERS 96 ot 5 SR e e o
example, a$ depictedviniFigloe B¢ sedling seliNa 30mwtee ntisrdosw rverdiynard asetveedly frorh the interior

of lid 100. This type, of Sealing mEshanism. iz Similasdqr. WiRg seaLIRANAMS Bevelh knamn.to the

skilled worker. Thus, initially, chamber 2 is maintained out of fluid communication with reservoir 102 by
pierceable menih@d 1016@bout 1falphrepratls-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 iMeinBtangeennad dhireadpidRnandchbwvid) aiwistingcratiemanibaereby
moved to the firlaégosi jon. In movfn lid 100 and vjal 1 to the firtst 15 position, lid 100 %n%%vi 1 are
threadingly con i%ta, Bl bggﬁﬁng' EMB&N s ol h ted‘i'seﬂ?fiﬁt f)?é’?cae be’ é‘?’ﬁ%? r?g 1Y the first

position, eh@ poltiam3@afmpdd] IZesaalingiyneregaestsaddingpualih201yFpepxadiplkzy asodepieted in
Figure 9, sealin%a\gvgllllzo eﬁteneq(s downward!y %gm u%v%alrsd%figm Itlrvlveri terior of lid OQ. thl}ig type of

. .. In.another example, pierc OI' OUtw 0 .
sealing mechanism’is Simifar to aW|Be al that would be Wellknown 10 the skifle Worker. Thus, in

the first positionthehepabeng isf saletl agéiersuteakagedrine wanside 6ftherconiamimensystenoby
sealing engagemgptofyrallik2nih spalipdaualhe0 andmaiiaimer o1l kg sammypigation with
reservoir 102 by pierceable membrane 160. A worker skilled in the art will recognize that there are
known alternativgrface of said vial and is angled inwardly or outwardly toward the open end of vial 1.

15 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 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 specific example, in the case of three piercing members, the piercing members are

20  arranged in a generally semicircular fashion, as depicted in Figure 9, 10 and 23.

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
25 32,

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.



25 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. - 12 - results in disruption of pierceable membrane 160 by
piercing member 6, and the release of the substance within reservoir 102 into chamber 2. In
operation, in moving to the piercing position, pointed end 31 of piercing member 6 is brought into
contact with pierceable membrane 160 and pierces pierceable 5 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 substance to enter chamber 2. It

will b_e clear that if morg, MQ%%@ﬁﬂnﬁ)mﬁ{&Wﬁ PreafhyRSSIWisting, Qfplid _ﬁﬂdaf{@& 1 i_S _
required to generate an opening. When three piercing members are present, a 10 suitable opening is

obtainable in abEtHe BRI of & fARCEHESiCABRIPIieb AR métiinatisshsd Hordeniptely
removed from sgalingsfage.iie. ihftwsalindhe RigfeiNGRAKLINE piares g mambedtH disoids
pierceable membrane 160 to allow fluid communicatjon between reservojr 102 and chamber 2. The
distance betwedh PePeilg AOABS Y B A G BE P SARFSSEo PRNBITE TS REMREE A998 Meferences
of the user.5Thedikgaipnprfeivieandpi®rairglserdesnd aodiwabilogd waln V2arh f:aes Beitiggendrally flush
with one anotheiﬁbo %e%:rng{gglg)ﬁrall%?%ar ted from qne apother 12dt will be clear to the skilled

K

worker that length, rigidity an éfike &e[:?lérrlcwll ufﬁem%eearlggswsaglecte Xst%% y that it 18 sufficient to

disrupt pierceabbetmedipranm 1G0iwteor 20 11000 &ahd vigk loAsealintherpibacing positidlay and not
disrupt the p'ercv%g%'ﬁe@?ﬁﬁ %‘u‘?ﬁﬂl?eo SR RORNG iRk LAkl ‘fheugfiﬁft‘i@i firglpgsiion,  The
choice of the material of vial 1 will be ‘gependent upon a number of factors inc u&'mg manuracturing
constraints, chermoxhingidadilityf dhdd e mieunieidioonaily, wierconshi@Zctivnpetestdd ofditranay be
same or differenggs that used to make 25 reservoir 6. In the specific 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 %DPE)J hii;h-densit polyethylene (HDPE),
polyethylene and the ARG ﬁ,,e{iﬁg}lﬂqsl]_d,d and vial I'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
15  position, lid 100 and vial 1 are threadingly connected, but piercing member 6 does not
disrupt pierceable membrane 160. In the first position, end portion 30 of wall 12
sealingly engages sealing wall 120. For example, as depicted 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
20  worker. Thus, in the first position, chamber 2 is sealed against leakage to the outside 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 membrane

160.

A worker skilled in the art will recognize that there are known alternative
25  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.

Continued twisting moves lid 100 and vial 1 from the open position, or the first

position, to the piercing position, in which movement of lid 100 and vial 1 together



-13- In accordance with another aspect of the present invention, the container system comprises
a lid, a funnel and a vial. Referring to the Figures 12-21, container system 600 comprises lid 100
and funnel 400 and vial 500. 5LID Lid 100 releasably stores a substance, as described above.
FUNNEL  Funnel 400 includes a first open end for receiving a sample, a second open end for
removable or fixed attachment to vial 500. In one embodiment, funnel 400 is 10 integral with vial 500.
The interior of funnel 400 comprises 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

determined by the nrRedIRAMEIRGNGER AlRG AN D %Qﬁﬁgﬁtii@r@rﬁ&ﬁﬁgr Bantiabreipigeior 15

channel 422 is configured to receive a biological sample. For example, the biological sample is a
sputum sample 26HhsaEs&RFaYitE s EKARA8RADY At stzed accommodate a range of volumes of
sample. In the specific embodiments depicted in the Figures, lid 100 comprises internal helical

threads 108 on the innkr spefagenofiouteringlitd 10 whichnareadapte poiatehgade320oéxirmalgelical

threads 418 on meem%%treg S rfaceh%')f wall 412 on.funnel 4%9?[ AsS Wo

1S _Drou int IOIl Cct W1 CI € grllg:? aéjgrel%lra%esd 1be¥ %a lf”ed
worker, alternative means for r easa%f:e aﬁac me vaeﬁ 86 o) funne 4 Bc%n Be Ssea in the

container sﬁ_s_term@ﬁbh_@préé@nt_ iGvertitiond pwi_ﬂdw thavdid ¢00=ncdgnnd? 4@039 rmﬁratﬂblto_ the
piercing position, g5diseuS3ed QLSRR ARIALAROVRARFHRNG0Q.COMRLISES Briaashgng,piercing

member 6. In accordance with the embaodiment depicted in Figures 12-21, piercing member 6 extends
from an interior Qa2 Ifirkerierlsidenwabuno ot tablsehacubrnnsdeseimsieamphsicindtivéiiser 6 is

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
10 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.

The distance between piercing member 6 and wall 104 will vary according to
15  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.

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
20 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.

The choice of the material of vial 1 will be dependent upon a number of factors
including manufacturing constraints, chemical suitability, and the like. Additionally,
the construction material of lid 1 may be same or different as that used to make

25 reservoir 6. In the specific 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.



- 14 - angled inwardly or outwardly toward pierceable membrane 160. Other arrangements of piercing
member 6 can be used, as would be readily appreciated by the skilled worker. In one example, there is
one piercing member 6 within interior channel 422. In 5 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. As above, piercing member 6 can
be approximately trapezoidal in shape and 10 includegfirst 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 Qplionallvidideonl Apalser e prasrutiogsdond3whith sxierds from

cutting edge 32. Container system 600 further includes a means for sealing attachment of lid 1 to
15 funnel 400. SOEWEEEmEhanedandetialire that the contents of vial 1 remain sealed with
chamber 2 when funnel 400 and vial 500 are attached to vial 1. Optionally, funnel 400 includes
outwardly extending rike#a2nthat che Bigadebyl 2-2kecdotdmist fysael 400 anddickdO0darlamtunnel 400
and vial 500. T S cnré?%%fnm%ﬁl%ﬁrial of funnel 400 will be dependent upon a number of 20 factors
including manu aélturlng constraints, chemical suitability, and the like. Additionally, the construction
material of funnel 400 may be same or different as that used to make lid 100 and collection vial 500. In
the specific5embodimeH 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),
25 polyethylene, medilid-tien sityapabye tinylens MIMREY), or dyribethbboation thereof, and the like.
Desirably, vial 1 is HDPE. - 15 - VIAL

FUNNEL

Funnel 400 includes a first open end for receiving a sample, a second open end

for removable or fixed attachment to vial 500. In one embodiment, funnel 400 is

10 integral with vial 500. The interior of funnel 400 comprises 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 determined by

the needs or preferences of the user and/or application of use. Desirably, interior

15  channel 422 is configured 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.

In the specific embodiments depicted in the Figures, lid 100 comprises internal

helical threads 108 on the inner surface of outer wall 110, which are adapted to engage

20  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 attachment 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 discussed

in greater detail above.

25 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



Vial 500 (or collection vial 500) is generally cylindrically 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 5 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 {hat typically 10 used in biological sample
processing. In one example, vial 500 conforms with industry-standard dimensions for blood collection
tubes (e.g., 13 %@1&7§1ﬁm§p&53ﬁm&&@ BQA$ ﬁ&lﬁ%ﬁﬁé%&ﬁ&%ﬁ@@%&tﬁ%&&%&%@n
systems (e.g., the Beckman BioMekTm FX). Desirably, vial 500 is commercially availably from Simport
Plastics Limited (e RICI¢HE T8O AST2A DEHESEhett vtk Draretsblls 2pBtraisigbyetisorkibediring
attachment withygygtandard cap 520, as shown in Figure 21. Cap 520 can be secured by a threaded
screw, snap-fit, and the like. Vial 500 optionally includes surface 502 that is suitable for labelling
and/or for providing fricfti%n far %riﬁpei’rg by a user.. 20Vial SOQbrer}aﬁy“tl)lﬁjrerin vabl¥

attaclh‘?gtolfunnel 400
. . AN one C?F' 1€ 1S ONe 1ercmg\llﬁ$m é]:) nite 10]1”, Ranne AN .
using a variety of locking mechanisms. In accordance With oneé embodiment of the present invention,

the locking mechaniemigiachelicabihrézdedsserplrAiternbivelsinthenuckng Meectremipi. isveosnap-fit.
Alternatively, V'%'ié@%érﬂé&%@qﬁr%gﬂﬂe%iﬂ IRk ey, Songl AR 4 RNE fXAMRiS, id $00 and

funnel 400 are movable between an open position 25 and a piercing position, as discussed supra with
lid 100 and vial thelgasespledifie exelivipleNnbos-idipitidly Beduneds RenHEr o By angsddihgly

engaging interngl apgierakisadshids angd@ivifirgfriging motion. Initially, lid 100 and funnel

400 are threadingly connected, but piercing member 6 does not disrupt pierceable - 16 - membrane
160, and end portion 30 of wall 12 engages sealing wall 120. As depjcted in Figyres 9 and 16, sealing
wall 120 xtends donrNIaTAy SriSHGaIeRy ot G FhAPRUALE DA T56 i WP Uebiing
mechanismiis similaddo farwipetseatdead el Hpovetdknaldd ta the skithed ofoiikerapeaug] anidially,
inerior channel 422 i5 MR a12d 2,21 LIVt SRmmBniSAToR A ARIY LagerypAQ2Ry Bigrceable

wall 34. Optionally, side wall 34 also includes cutting edge 33, which extends from

cutting edge 32.

Container system 600 further includes a means for sealing attachment of lid 1 to
15  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.

Optionally, funnel 400 includes outwardly extending ribs 402 that can used by a
user to twist funnel 400 and lid 100, and/or funnel 400 and vial 500.

The choice of the material of funnel 400 will be dependent upon a number of

20  factors including manufacturing constraints, chemical suitability, and the like.

Additionally, the construction material of funnel 400 may be same or different as that

used to make lid 100 and collection 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),

25  polyethylene, medium-density polyethylene (MDPE), or any combination thereof, and
the like. Desirably, vial 1 is HDPE.

In a specific example, lid 100 is polypropylene, vial 500 is polypropylene and
funnel 400 is HDPE.



In an alternate example, lid 100 and funnel 400 are movable between a first position and a piercing
position, 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 10 position, lid 100 and funnel 400 are threadingly connected, but piercing
member 6 does not disrupt pierceable membrane 160. In the first position, end portion 30 of wall 12
sealingly engages sealing wall 120. As depicted in Figures 9 and 16, sealing wall 120 extends
downwardly and outwardly from the inner surface of ligs100. This type of sealing mechanism is similar
to a wipe seal, that would be well know to the skilled 15 worker. Thus, in the first position, interior
channel 422 is sealed gggj)st leakage to the outside of the container system and maintained out of
fluid communication with said reservoir 102 by pierceable membrane 6. Continued twisting moves

lid 100 and f | 400 fr. {ther t itian or the first ition, to the pierci ition, i
which moving T 100 WA 130 VLEGHNEr VACAD AR PO B LA eI RS0 by
piercing membemd, fandetihevidikasefofethetsithstanae withiacresetudinfl Oihirtolébambenhanainag vial 500.

In operation, in M@ving to the piercing Rositi inte end%is% ught into contact with pierceable
membrane 160 Se01 CUBAL Eaty s s B B SRR e cuting
edge 32 thrhugmgidy ceabtefenaredyrafi a6 052 Satliéoe by rlisatptinef piesceadleamémisranéiddly and

producing an opgning, I pigresARle MEMPTaNt. 480 QRSHER SHPSIANGE, IR IS IUGNRL ghannel

422. If more than one piercing member Is present, less twisting of lid 100 and vial 1 is required to

generate an op&AiRGewWaEH trslaferdihg fenmbat slirecppaderit cacseithbiErapEnitg el divable in
about one quartgff-a tith Thirssin. thehBIETRINIRLSIHPN RISREINIMEMBL T HHH IR Durposes,
desirably, vial 500 is sized to fit within a standard test tube rack such as that typically
10 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).

15 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.

Vial 500 optionally includes surface 502 that is suitable for labelling and/or for

providing friction for gripping by a user.

20 Vial 500 may be removably attached to funnel 400 using a variety of locking
mechanisms. In accordance with one embodiment of the present invention, the locking
mechanism is a helical threaded screw. Alternatively, the locking mechanism is a

snap-fit. Alternatively, vial 500 is fixedly attached to, or integral with, funnel 400.

In one example, lid 100 and funnel 400 are movable between an open position

25 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



- 17 - pierceable membrane 160 to allow fluid communication between reservoir 102 and interior
channel 422. 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 5 wall 104 can vary
from being generally flush with one another, to being generally separated from one another. 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 10160 when lid 100 and vial 1 are in the open or
first position. METHODS According to one embodiment of the present invention, the container

system of the prgsgpt-arPIRRIRR SEpiaRla s JeleasapbngiRioeaRMRAASIBIN Kierdetiqstabilize,
preserve, or facilitate the recovery of nucleic acid from a biological sample. 15A biological sample can

include bodily fIlig8shd/8rdidSustaling Wl 2y iands dorrpardhntl anovard sizem the dBiletting a
biological samplgffeid ¢t subiest. HeNHipeitingeeramplen A Riviogicalsamplapdneti dg skibudir, fecal
matter, bodily fluids, tissue, cells and the like, The term "bodily fluid”, as useﬁ(!j#erein, refers to a
naturally occurritf"ffildBO"Poih BeHUMER BP AR arkmi, 'BEh s UAT05 CBRtRENT *4dP U PR Ha, blood,
pharyngealsnasaltrdsaliplanymngerhaoa situsaiberetions, 108, pituciadbl gasiribrilic6s, pancreatic
juices, feces, semen, products of lactation or menstruation, tears, or lymph. The term "bodily

tissue" or "tissue”, as ygep Nerain. LeIerRI9.an AqgiP gt ALES b SHall Q.8 pasticHiar kingdogether

with their intercellular substance that form 25one of the structural materials of a plant or an animal and
that in animals ipesijgm and a piercing position, 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
10 position, lid 100 and funnel 400 are threadingly connected, but piercing member 6 does
not disrupt pierceable membrane 160. In the first position, end portion 30 of wall 12
sealingly 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 know to the skilled
15  worker. Thus, in the first position, 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 pierceable membrane 6.

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
20  together results in disruption of pierceable membrane 160 by piercing member 6, and

the release of the substance within reservoir 102 into chamber 2 and vial 500.

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,

25  thereby disrupting pierceable membrane 160 and producing an opening in pierceable
membrane 160 to permit the substance to enter interior channel 422. 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. Thus, in the piercing position, piercing member 6 disrupts



connective tissue, epithelium, muscle tissue, and nerve tissue, and the like. - 18 - The term
"nucleic acid", as used herein, refers to a chain of nucleotides, including deoxyribonucleic acid (DNA)
or ribonucleic acid (RNA), typically found in chromosomes, chromatin, mitochondria, ribosomes,
cytoplasm, nucleus, microorganisms or viruses. 5The 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 neggjive stranded) and the like. The RNA may be
from a variety of sources, including, but not limited to human, 10 non-human, viral, bacterial, fungal,

protozoan, parasilicesHigIgiGalatheM-REUMIAN, MMUQ IR G UFRIwRB/RL SXIheliR Spidrces.
Optionally the bodily fluid is saliva. The term "saliva", as used herein, refers to the secretion, or

combination of $¥ERRIGH&NAYIH2Zny of the salivary glands, including the parotid, submaxillary, and
sublingual glands, optionally mixed with the secretions 15from the numerous small labial, buccal, and
palatal glands that lineTthe disoutée betwddnepieramisutejedt'; asuubedhdi@iny ik fessytacaordinignal or
human. Desirably, (he ubleclis:a marmalinal canrogues, salive,for, e pIRases of ruglgie acid
stabilization anc} or detection "Most desirab Y, {he su jec is human. In u e, as bs?ance, such as a
compositior intenaled @ stabilizg, poesdiag gertrdlyililasd thelrevwyenptbenuoldiciagigefrona s
biological Samp@ﬂﬁrﬁ%ﬂ'ﬁ%%’m@aﬁ%ﬁ?ﬁ&mr 102 with a pierceable membrane. Suitable compositions
include those described in International PCT application WO 2003/104251; International PCT
application PCT/CA2006/000380; United States A?ﬁfly‘ication Serial Nos. 60/828,563; or 60/866,985, all

of the contents of which % Rerltsy indesshitedavaiFrarbrs heneth dheiDsumtiiag) e Riprs g

composition is Giageaed M NAdareserving BoutiRkiOthalisufeplecaBlpasdiananasol Weavell known
to the skilled Wol%elr()O and vial 1 are in the piercing position, and not disrupt the pierceable membrane

10 160 when lid 100 and vial 1 are in the open or first position.
METHODS

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.

15 A biological sample can include bodily fluids and/or tissues.

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.

The term “bodily fluid”, as used herein, refers to a naturally occurring fluid
20  from a human or an animal, such as saliva, sputum, serum, plasma, blood, pharyngeal,
nasal/nasal pharyngeal and sinus secretions, urine, mucus, gastric juices, pancreatic

juices, feces, semen, products of lactation or menstruation, tears, or lymph.

The term “bodily tissue” or “tissue”, as used herein, refers to an aggregate of
cells usually of a particular kind together with their intercellular substance that form
25 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.



-19- In use, in one example, a sample of saliva from a subject is placed within chamber 2 of vial
1. Alternatively, vial 500 is attached to funnel 400, and a sample of saliva is placed within chamber 2 of
funnel 400. To collect saliva from a subject, in one example, the subject is instructed to wait 5 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 collectigg vial until the level of saliva reaches the 1 or 2
ml mark. 10 Waiting after last eating and rinsing the mouth is desirable but not essential. Collection of

saliva may take severahpinugs:-4thgsubiget fiodsdiakdelsheisunable e agivensuifisiant saliva,
he/she will be given a few grains of table sugar to chew, and told not to be concerned if some of the

sugar is spit intdHEdIng degr wigaeeteimatite (3N (B BPomlrts agsLR M dy@is shuAbRd R with
limitations/disahilii@shsamé)plesneshdin(e. gmav@bntiansferpinRaitel mayhepised for samnple
collection. Similarly, a subject may be provided a liquid (e.g., mouthwash, water, saline) to gargle
his/fher mouth aHiRBaLY'8aM& S dsh his/her nasal cavity. Samples collected with said liquid
would be delivered into the collection vial. A substance, such as a composition to stabilize,
preserve, ahd/or facilitdte the2Uitwooetny ofidliceiRYAD, and sdliverdmstofed withiidesergoirf102 of lid

100.  Lid 10Gyig thep-aftachied fayialil: Moy eehio N6 PISLEINARAFHe R A 1 SUBRfancq ,combines

with the saliva in chamber 2. Alternatively, lid 100 is attached to funnel 400, moved to the piercing

position, and thélkesseahBN Asnibenecs goit R e, safivadssenesi SR ospa e Watonifdhio s Sike

composition to siphilizqspBsee dBhirclifaiadhereove el uclkiaagand salive may inen be
used in standard nucleic acid testing reactions, for example for detection or quantitation. Alternatively,

the combination!iffay e &DredrithmEIRRIMEIEYy Stetuset - dodinnd stpeiEptyukenator

example, 10  non-human, viral, bacterial, fungal, protozoan, parasitic, single-celled, multi-cellular, in

vitro, in vivo, natural, and/or synthetic sources.

Optionally the bodily fluid is saliva. The term "saliva", as used herein, refers to
the secretion, or combination of secretions, from any of the salivary glands, including
the parotid, submaxillary, and sublingual glands, optionally mixed with the secretions

15  from the numerous small labial, buccal, and palatal glands that line the mouth.

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.

In use, a substance, such as a composition intended to stabilize, preserve, or

20  facilitate the recovery of nucleic acid from a biological sample is sealed within
reservoir 102 with a pierceable membrane. Suitable compositions include those
described in International PCT application WO 2003/104251; International PCT
application 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

25 entirety. Desirably the composition is Oragene™ DNA-preserving solution. Other

suitable compositions would be well known to the skilled worker.



- 20 - 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. 5In one aspect of the present invention container system 300 and container system
600 are sized for shipping. In one example, vial 1 and lid 100 of container system 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 460 and collection vial 500 are securely attached.
In another example, vial 1 10 and lid 100 of container system 300 are sized for shipping when vial 1

and lid 100 are separafg.|g:aPHRs & & qlidanfidnpel 400 ancheallectiar vial pAQ pheaniainer
system 600, are sized for shipping when lid 1, funnel 400 and collection vial 500 are separate. It will be

appreciated thaf2APR5E8 thetholis dttemyhipl arilceMdmmsiatted fedkmmaiiVy:cedmsrrarit shipping

include shippingawhanslabaadvigiin Reahpigna rdimangene like, or combinations thereof. Desirably,
container system 300 or container system 600 fit within a standard mail envelope. In one example,

container system 300 qt, copianerexsiem 93 I wilhin, an.envsione sigee o wilhin p stgndard
European mail slot. In a specific example, {he dtan arcPEuropgah mail Slot has & wu:ﬁ? of about 3 cm.
Alternatively, colvramerisgsténtd 308 onivorstaheérrsysteent8Q0 fif poithillcanhevubjoper20dizestl basfit within

a standard Cangaign aha/o LR SIS S AMREGBIMNMSIbiect ANPIIRE 33ORE AlINA Rigsent

invention provides a method of manufacture of a device for releasably storing a substance. The

method of manuf@dnlrel chifsrisBeepravuRting Eobeaiemicsipstéonvial b EeioPd Hh BRI Ve tieeaPrasdig

invention. Anothgg aaRECOfBE RiRSERLINYBRIANBIOVIFgs @ MEhRed of cambiniagAgr sikstance
with a biological sample. This method comprises providing a container system in accordance with the

present inventioftwHEreRs i cingingr ek tarilifeguiaus! tAk wiyatssicheaile pr¥fiding i Biological
sample. -29 - apeQrdangeith therasepiNe MioMmovnasaiBstd LBHAIIEESYEIRM D6llkdasnA

substance for plé)efss%ﬁ/\ig(‘%nggfjct:ﬁ(ig sae(\:/iedrailnrr?iltl)lil(t)elggil%a%lhg%umbﬁ)é%i 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 concerned if some of the sugar is spit into the vial. For subjects unable to spit

(e.g., infants, young children, individuals with limitations/disabilities), an implement

15 (e.g., swab, transfer pipette) may be used for sample collection. 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 collection vial.

A substance, such as a composition to stabilize, preserve, and/or facilitate the

20  recovery of nucleic acid and saliva is stored within reservoir 102 of lid 100.

Lid 100 is then attached to vial 1, moved to the piercing position, and the

substance combines with the saliva in chamber 2.

Alternatively, lid 100 is attached to funnel 400, moved to the piercing position,

and the substance combines with the saliva in interior 530.

25 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. Alternatively, the combination

may be stored within container system 300 or 600 and subsequently used, for example,



Another aspect of the present invention provides a method of archiving a biological sample for
prolonged periods of time. Desirably archiving is at room 5 temperature. This method comprises
providing a container 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 week, about two weeks, about three weeks, about one month, more than about one
month, about one year. 10KIT  Another aspect of the present invention provides a kit for collection
of a sample and mixing the sample with a substance. j{je kit includes a container system in
accordance with the present invention and instructions for the use thereof, optionally with a substance

stored within thedjdiefthe centaiprisysietnlafllRMplicAiRNSRRIe iR aadRale Nt ARPIgaHonS
mentioned in this Specification are indicative of the level of skill of those skilled in the art to which this

invention pertaifE¥RGGEC R MMBofrdratelpY iefireed 8 the e ekintiak W08adh ihévidual
publication, paterhnglpatentapplicatianmiyascspestticainand dnadouduallyipsigasad,ia b ireprporated
by reference. 20The invention being thus described, it will be opvious that the same may be varied in

many ways. SuCHARSHSIHS HRSURSE 9 BE FigActkep @B b bR ¥V the spirit and scope of the

invention, and all such modifications as would be obvious to one skilled in the art are intended to be
included within the scdpecofthepfailovinbeclairsmt 11R2atipH EEMBODIMENTIIORITIHEINWVENTION IN

WHICH AN EXCEIL o0 RORE T QRIpRLY ik Gfe ' ScbpMER ARERDRH bR AchEiEHOWS:

1.A container system for releasably storing a Substance, comprising: a) a vial comprising a first
open end for rec&iery A& araplechisesyngieniyhen 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 attached. In another example, vial 1
10 and lid 100 of container 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 examples of shipping include shipping by hand, land, air, boat, animal,
15  and the like, or combinations thereof. Desirably, container system 300 or container
system 600 fit within a standard mail envelope. In one example, container 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 3
cm. Alternatively, container system 300 or container system 600 fit within an envelope

20  sized to fit within a standard Canadian and/or United States of America mail slot.

Another aspect of the present invention provides a method of manufacture of a
device for releasably storing a substance. The method of manufacture comprises

providing container system in accordance with the present invention.

Another aspect of the present invention provides a method of combining a
25  substance with a biological sample. This method comprises providing a container
system in accordance with the present invention, wherein the container system includes

the substance, and providing the biological sample.

Another aspect of the present invention provides a method of preserving nucleic

acid in a biological sample. This method comprises providing a container system in



5 comprising a sample storage chamber and a piercing member; 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; and b) a lid configured
to removably engage said vial, said lid comprising a reservoir 10for holding the substance, and a
pierceable membrane sealing the substance 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 disrupts the pierceable membrane to allow fluid
communication between said 15reservoir and said chamber, wherein the chamber is sealed against

Ieakag_e to the %&@i@@a@éhﬁiﬁpﬂwgﬁ{e%@m&ﬁhﬁ, p{x%&l@ﬁh pﬂaéit@ﬂm%nwesyaeﬁ@imﬁaéa&tem _
according to claim 1 wherein said lid comprises a‘wall‘deflr‘ung all or a portion of the perimeter of said
reservoir, said WS Parsesaivgr s aHel ridEutbiNegieabmmP'Said pierceable membrane.

203.The container system according to claim 1 or 2, wherein said reservoir is configured to retain
about 1 ml to about 4 Mhofteaidspabisisihde: preddne conrtainer gystedm acoordiod td anshonegoh claims 1

- 3, wherein sal%ieie cezilble m?en}%rraneois inert. 5 Thef _ontalngeg%%tﬁm accordin t%tarn(}/ one of

r .
claims 1 -4, whereﬁ‘?lscgldsfgl%lerceag & mem §rr118drsér%a|rllr§l?htact &e?gceéﬁféga tempeorré]tures of

from about 380CewrEbaute? 0Chis-1@@&hod comprises providing a container 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 week,
about two weeks, about three weeks, about one month, more than about one month,

about one year.
10 KIT

Another aspect of the present invention provides a kit for collection of a sample
and mixing the sample 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.

15 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 and are herein incorporated by reference to the same extent as if each
individual publication, patent, or patent applications was specifically and individually

indicated to be incorporated by reference.

20 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
spirit and scope of the invention, and all such modifications as would be obvious to one

skilled in the art are intended to be included within the scope of the following claims.



6. The container system according to any one of claims 1 - 5, wherein said pierceable membrane is
sealingly attached to said sealing surface by an adhesive, a heat-sealing treatment, a fastener, or any
combinations thereof. 7. The container system according to claim 1, wherein the width of said first end
is 5equivalent to the width of said second end. 8. The container system according to claim 1, wherein
said first end is generally wider than said second end. 9. The container system according to any one
of claims 1 - 8, wherein said chamber is configured to receive about 1 ml to about 16 ml of said
sample. 1010.The container system according to claim2®; wherein said chamber is configured to
receive about 1 ml to about 4 ml of said sample. 11. The container system according to any one of
claims 1 - 10, whieinEMe SAMINdIEYdiAg Qe Nk e MEVION THéMN a BasavVilifate ANsAKEWANPEE 12.

The container syNERLAGEPIIOBINFIRIR:E Is RS AR ISFIRgNREMRSFAPeRgS approximately

perpendicularly from said base.

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

a) a vial comprising a first open end for receiving a sample, a second end

5  comprising a sample storage chamber and a piercing member; 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; and

b) a lid configured to removably engage said vial, said lid comprising a reservoir
10 for holding the substance, and a pierceable membrane sealing the substance 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 disrupts the pierceable membrane to allow fluid communication between said

15  reservoir and said chamber, wherein the chamber is sealed against leakage to the outside

of the container system in the piercing position.

2. The container system according to claim 1 wherein said lid comprises a wall
defining all or a portion of the perimeter of said reservoir, said wall having a sealing

surface for sealingly attaching said pierceable membrane.

20 3. The container system according to claim 1 or 2, wherein said reservoir is

configured to retain about 1 ml to about 4 ml of said substance.

4. The container system according to any one of claims 1 - 3, wherein said

pierceable membrane is inert.

5. The container system according to any one of claims 1 - 4, wherein said
25  pierceable membrane remains intact and pierceable at temperatures of from about -80°C

to about 70°C.



13. The container system according to claim 11, wherein said piercing member is angled inwardly or
outwardly toward said first open end of said vial. 14. The container system according to any one of
claims 1 - 13, wherein said side wall further includes a second cutting edge. 2015.The container
system according to any one of claims 1 - 14, wherein said vial comprises a plurality of piercing
members. 16.The container system according to claim 15, wherein said vial comprises three piercing
members. - 24 - 17. The container system according to claim 15, wherein said vial comprises two
piercing members. 18. The container system accordig to any one of claims 1 - 17, wherein said
system comprises sealing means for sealing said chamber against leakage to the outside of said
5container systém folldiinganevemepstofhsaigdadntainer aystem tof seidmsercingdpositiwein $9idThe

container SySte’5&&8&%@%ﬁ%%ﬂﬁs@al‘{ﬂﬁ%@aﬁ‘éﬁ FealingMeANS FRIEISES AREAI0G, Wajl about

the interior circumference of said lid that sealingly engages a surface of said vial when the system is in
said piercing pokitbne (atmer. eolatitner: sysnsearbmaings thaagione of claims 1 - 19, wherein said
vial and

7. The container system according to claim 1, wherein the width of said first end is

5  equivalent to the width of said second end.

8. The container system according to claim 1, wherein said first end is generally

wider than said second end.

9. The container system according to any one of claims 1 — 8, wherein said chamber

1s configured to receive about 1 ml to about 16 ml of said sample.

10 10. The container system according to claim 9, wherein said chamber is configured

to receive about 1 ml to about 4 ml of said sample.

11. The container system according to any one of claims 1 - 10, wherein the said

piercing member extends from a base surface of said chamber.

12. The container system according to claim 11, wherein said piercing member

15 extends approximately perpendicularly from said base.

13. The container system according to claim 11, wherein said piercing member is

angled inwardly or outwardly toward said first open end of said vial.

14. The container system according to any one of claims 1 - 13, wherein said side

wall further includes a second cutting edge.

20 15. The container system according to any one of claims 1 - 14, wherein said vial

comprises a plurality of piercing members.

16. The container system according to claim 15, wherein said vial comprises three

piercing members.



10said lid are sized for shipping in both an unattached state and an attached state. 21. A container
system for releasably storing a substance, comprising: a) a vial comprising a chamber for
retaining a sample; b) a lid comprising a reservoir for holding the substance, and a pierceable
membrane sealing the substance within said reservoir; and 15c) a funnel 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 communication with said chamber, said funnel being removably
attachable to said lid at said first open end and releas@Bly or permanently attached to said vial at said
second end, wherein said piercing member comprises a side wall, and a first cutting 20edge extending
from a first pointéd corfles tyetarcontcormnectidndefindsithel htersactionabétwaderpsaidsesiting edge
and said side w grcing%%g@&when said system is closed by removable attachment of said lid to
said funnel, said system is movable to a piercing position in which the piercing member disrupts the
pierceable membrane to allow fluid communication between said reservoir 25and said chamber, via

said channel, whrein TH8 EARARR S EI RAG AR LP RS Yo RS Uisidé SYhrsiBoatd i Y stem in
the piercing positigiprised3ealdds hBensavianE§ysiAroraaasidiagitor atalkage kownerainssridichid

comprises a wall defining all or a portion of the perimeter of said reservoirang including a sealing
suface for Seal N ARNIAE Jal R BBRHIL My gontainer systemnto Sad pircing Posicon.

19. The container system according to claim 18, wherein said sealing means
comprises a sealing wall about the interior circumference of said lid that sealingly

engages a surface of said vial when the system is in said piercing position.

20. The container system according to any one of claims 1 - 19, wherein said vial and

10  said lid are sized for shipping in both an unattached state and an attached state.
21. A container system for releasably storing a substance, comprising:
a) a vial comprising a chamber for retaining a sample;

b) a lid comprising a reservoir for holding the substance, and a pierceable

membrane sealing the substance within said reservoir; and

15 ¢) a funnel 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 communication with said chamber, said funnel being removably attachable
to said lid at said first open end and releasably or permanently attached to said vial at
said second end, wherein said piercing member comprises a side wall, and a first cutting

20  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 attachment of said lid to said

funnel, said system is movable to a piercing position in which the piercing member
disrupts the pierceable membrane to allow fluid communication between said reservoir

25  and said chamber, via said channel, wherein the chamber is sealed against leakage to the

outside of the container system in the piercing position.



23. The container system according to claim 21 or 22, wherein said reservoir is 5configured to retain
about 1 ml to about 4 ml of said substance. 24. The container system according to any one of claims
21 - 23, wherein said pierceable membrane is inert.  25. The container system according to any one
of claims 21 - 24, wherein said pierceable membrane maintains intact and pierceable at temperatures
of from about - 1080C to about 70C. 26. The container system according to any one of claims 21 - 25,
wherein said pierceable membrane is sealingly attached to said sealing surface by an adhesive, a
heat-sealing treatment, a fastener, or any combination&Sthereof. 27. The container system according
to any one of claims 21 - 26, wherein said 15piercing member extends from an interior surface of said
funnel. 28. The2Zontaifbke systemeasgsrding-tordiaignt® 7lavhel i baidipiarditig wenpbeeisiangled

inwardly or outwaig}y, toyyagd Sgig f&ﬁ%?ﬂi%’k@ﬁﬁlll&fns?f{lafmgérvaﬁ-a]]ﬁ‘?n%ﬂiﬁﬁli GrseFhe,AGERrding to

any one of claims 21 -28, wherein said side wall includes a second cutting edge. 2030-The container
system accordifgrtesaigbhutashipgrddnieromblghpesipraggd funnel comprises a plurality of piercing
members. 31.The container system according to claim 30, wherein said funnel comprises three
piercing members,  The container system according to claim 21 or 22, wherein said reservoir is

5  configured to retain about 1 ml to about 4 ml of said substance.

24, The container system according to any one of claims 21 - 23, wherein said

pierceable membrane is inert.

25. The container system according to any one of claims 21 - 24, wherein said
pierceable membrane maintains intact and pierceable at temperatures of from about -

10  80°C to about 70°C.

26. The container system according to any one of claims 21 — 25, wherein said
pierceable membrane is sealingly attached to said sealing surface by an adhesive, a heat-

sealing treatment, a fastener, or any combinations thereof.

217. The container system according to any one of claims 21 - 26, wherein said

15  piercing member extends from an interior surface of said funnel.

28. The container system according to claim 27, wherein said piercing member is

angled inwardly or outwardly toward said first open end of said funnel.

29. The container system according to any one of claims 21 - 28, wherein said side

wall includes a second cutting edge.

20 30. The container system according to any one of claims 21 - 29, wherein said funnel

comprises a plurality of piercing members.

31. The container system according to claim 30, wherein said funnel comprises three

piercing members.



- 26 - 32. The container system according to claim 30, wherein said funnel comprises two piercing
members. 33. The container system according to any one of claims 21 - 32, wherein said system
comprises sealing means for sealing said chamber against leakage to the outside 5of said container
system. 34. The container system according to claim 33, wherein said sealing means 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. 35. The container system according to any one of claims
21 - 34, wherein said vial is 10 releasably attached to 8aid funnel and sized for attachment to a cap
when released from said funnel. 36. The container system according to any one of claims 21 - 35,
wherein said viddds coffigueddorussienstamadatid daboratonp@quipmeensaid Tuiiivd contaipsr System

according to cla#ﬁrggrg%%g}ssaid vial is a T501 tube. 1538.The container system according to any
one of claims 21 - 37, wherein said chamber is sized to hold about 1 ml to about 16 ml. 39.The
container system according to any one of claims 1 - 38, wherein said substance is a composition for

the stabilizationnd rebBvERNBIEh ST AR AN YRE A DidgRYS ShrABiE 28140 The WM& Sy stem
according to claigy3fh whgreiassaidinpciRithacid e MNAsaIdRNAnber against leakage to the outside

5  of said container system.

34. The container system according to claim 33, wherein said sealing means
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.

35. The container system according to any one of claims 21 - 34, wherein said vial is
10  releasably attached to said funnel and sized for attachment to a cap when released from

said funnel.

36. The container system according to any one of claims 21 - 35, wherein said vial is

configured for use in standard laboratory equipment.
37. The container system according to claim 36, wherein said vial is a T501 tube.

15  38. The container system according to any one of claims 21 — 37, wherein said

chamber is sized to hold about 1 ml to about 16 ml.

39.  The container system according to any one of claims 1 — 38, wherein said
substance is a composition for the stabilization and recovery of a nucleic acid from a

biological sample.

20 40. The container system according to claim 39, wherein said nucleic acid is DNA or

RNA.



- 27 - 41.A method of combining a substance with a biological sample, comprising: (a) providing a
container system according to any one of claims 1 - 20; (b) providing the sample to the chamber in the
vial; (c) closing said container system by removably attaching said lid to said vial; and 5(d) piercing
said membrane to release said substance into said chamber by moving said lid and said vial to said
piercing position. 42.A method of combining a substance with a biological sample, comprising: (a)
providing a container system according to any one of claims 21 - 38; (b) providing the sample to the
chamber in the vial through said funnel; 10(c) closing- 84id container system by removably attaching
said lid to said first open end of said funnel; and (d) piercing said membrane to release said
substance into gdid chamisérdsyofnvirhinsaid: sybsemctovgdich pietefieppusitide. dBPhengethod
according to claim 41 or 42, wherein the substance is a nucleic acid

(a) providing a container system according to any one of claims 1 — 20;
(b) providing the sample to the chamber in the vial;

(c) closing said container system by removably attaching said lid to said vial; and

5 (d) piercing said membrane to release said substance into said chamber by

moving said lid and said vial to said piercing position.

42. A method of combining a substance with a biological sample, comprising:
(a) providing a container system according to any one of claims 21 — 38;
(b) providing the sample to the chamber in the vial through said funnel;

10 (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 substance into said chamber by

moving said system to said piercing position.

43. The method according to claim 41 or 42, wherein the substance is a nucleic acid

15  preserving substance.

44. The method according to any one of claims 41 — 43, wherein the sample is a

biological sample.

45. The method according to any one of claims 41 — 44, for archiving the sample.
46. A kit for sample collection and storage, comprising:
20 a) a container system according to any one of claims 1 — 40; and

b) instructions for the use thereof.



15preserving substance. 44.The method according to any one of claims 41 - 43, wherein the sample is
a biological sample. 45.The method according to any one of claims 41 -44, for archiving the sample.
46.A kit for sample collection and storage, comprising: 20a) a container system according to any one
of claims 1 - 40; and b) instructions for the use thereof. -28- 47. The container system of any one of
claims 1 - 40, wherein the substance is a liquid. 48. The container system of any one of claims 1 - 40,
additionally comprising a solid or semi-solid material within said vial and maintained separate from the
substance in the 5reservoir of said lid until said pierce@dBle membrane is disrupted.

47. The container system of any one of claims 1 — 40, wherein the substance is a
liquid.
48. The container system of any one of claims 1 — 40, additionally comprising a solid

or semi-solid material within said vial and maintained separate from the substance in the

5 reservoir of said lid until said pierceable membrane is disrupted.



