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- 1 - CONTAI NER SYSTEM FOR RELEASABLY STORI NG A

SUBSTANCE RELATED APPLI CATI ON This is a

new application filed under Section 26(11) of the

Si ngapore Patents Act claimng the earlier filing date

of Singapore Application No, .200804351-5 5filed on 11

Decenber 2006. FlIELD OF THE | NVENTI ON The field

of the invention generally relates to a contai ner

sysCONTAINER $¥SEBEM FOTOREA JLAS ABb3t SIHORINBASKERERINONCE

10I't is often desirable to store a substance, such as

a liquid, solid, ga X or the |ike,

in a container prior—to-m rg—te—contents of the

container with another material. For exanple, it nmay

be desirablThis & packagelieaibnsfilod @nderc®equioumh(10rof the Singapore
in a contaln r for shi.pping and/ or

conmpou sal e

gtagﬁgg& Ot iR 1 GG 8 atecd LU BADAT @ P ligation No. 200804351-5
q@&p&y AdHs el J&Q ggother material. It may be desirable

to pac age an 8 store a toxic conmpound in a

container, prior to conbining such a toxic conpound

with a det oxi fyi ng RHileDiQF THAS INKENTIONI s oft en

desirable to keep a concentrated active ingredient

o 1 AdE0Y Bechyioh Bl KRR} SifeRbe Sl tr rleasaby

atdingra sabétpnadi agnosti ¢ and/ or nucleic acid preserving
conmpositions prior to conmbining such a substance with

a bi ol ogi cal 20sanpl e. Additionally, it may be
desirable to keep a subsBARKGROUNDed from a donor

until the donor's biological sanple has been

col | eqf Robfiehhdeirdbik o RE)P ot sﬁbsf?{nfc%egﬁcﬁte@ea E@Lﬂ@r sdIfd®Bhs, mixtures
accidental 'y ingesting or spilling the su t ance.

Itlnerm{y oalteolilye ides¢anthe mrorito anm(mgalﬂle contents of the container with

ogens/.i nf ctlous a .n 5b| | ogi cal
PORR e £ g M oF et gl E s EaGind o groompound,
to@ cﬁ{ngbm ﬂf‘@/c@h‘[aﬁ{é&' Fei ﬁﬁp}ﬁﬂg/aﬁﬂ/oh%@ét&gg@ﬁnd Rgndling, prior to

mbining the compound(s) with another material. 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 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

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
biological sample by combining it with a stored substance prior to storage and/or

shipping and/or handling of the sample.
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- 2 - It may al so be desirable to store and/or

shi p diagnostic and/or nucleic acid preserving

conmpositions after conbining such a substance with a

bi ol ogi cal sanpl e. There are a variety of

containers for hol ding substances separately in such a
manner that a user may open a closure to conbine the
igﬁ;;ﬂp&%ﬁ t alg_(y B%} Ccfél r%’blé \/\ﬁ (hrg an@%?tsﬁ nﬁfagnc%]% a%:agogl fucleic acid
@ﬁq@anvatgedoyn@@ﬂlow bi¢avedsniag sushardiibsRdcdyith @ winlagicalfsample.
the container closures by a user. I nternationa

PCT applicati on WD &903/ 10425% igrl b a cont ai ner
for coPPECHPigVHIHY Ot sgPREers S8 %] Séa@ﬁ%ﬁﬂ%?fateléﬁa such a
HPESAMEN b ety NGheh e clohik qstc%ﬁlmesu%tﬁﬁbeél Typically these

conposition intehded to stabilize, preserve,
fcaunthinetsatre dohlele rceumaanynbwsﬂe@ls momuoh snbssarmfss alte:estored separately

l.e, Thi t f
STt e £PBh BT Bk rBar blegoubiRhglosug bha vsr.
cont ai ni ng a CO”pOSl tion for preser Vi ng a nucleic

aci d, Iewehatlolar PCET afigicwean We 2003/50425¢9i&0riBad at Bshtainer for
second re ion, which when in_a closed position,

ﬁalul?ﬁlagrﬁs ipkpgicah SpNBle dirm cobinst:tangrsubigsaentle mixing the collected
?Et\illftﬁ gd &?Bglhrgr{le nl?ﬁé%d}é@ 6 g&g lfzgdfrgger dn? RN @t fﬂg Jecovery of

Ion. At arner fo
k:hmpdﬁﬁanté)@ffﬂle eamble. pihiotorfisioen hass firsi gigival foe b@i&edng a biological

posi tion spanni n t he, cont ai ner .and_t hereby separating
tHEPF; ?§?C°|nadF%‘H1 SABRIRE 3 SeBREF HAYB Preser g dyelfic aCld and a

Baet bORvek (M GBIk GEH QRSHBFB i RAKE N, 1630 dsed r‘ﬁ)osmon

ot her "and contacte%etmeen t e conposition containe
oméntriagi tba spwbe aad donipesitionl wgirel  Shepengdifiedi teder of WO

S A BRLST P A e Pl B s s e
Iobier b Pivot il its’ Qhaind1 QoA poIRiod &phnnitg itkd) cMEHEARES thereby

the cost of nmanufacture of the container.
Awmngnfaplfyst sgbaugel thnesemrgqugmnm @njopeplpasisiopyn which both

Ifr%érl&i | n edt pega h ggrns &8%%819%% (%thet %Oén&)sﬁﬁ)insgo?lpained in

©ﬁﬁt~@1cﬁﬁ:§pace and theMb@cﬁlQﬁﬁip[bSc@tdiﬁ@ﬂmftﬁé ofhBr TgFRINOY @Howed A
cont ai nher system for releasably and reliably storing

Styeiagh € thiveorrpigenys éheg itgneiadesinuliipternass (-8 elovirld difk, rod, rod
%STde{?h Sl Fh‘?csfgas%% oﬂ%‘%’ogg of rﬁ?é@ﬂ%icﬂfr@ r({faﬁ' o(!bnt? ﬁérev%%ldltlonally,

e ap i cant e of possiblére evance 1o thé
bememtheldnslﬁmhbknlnn piNee derfiistorofit, tierd@asisad hikl degree of precision
nded, .nor shoul d be const ued, that any of the

Nt
69@@%6}%@@%%9 £ COmPRRHE: 9Tt ?%%n jP$for art agai nst

the present invention. - 3 -
There remains a need for an improved container system for releasably and

reliably storing a substance.

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.
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SUMVARY OF THE | NVENTI ON The present invention
generally relates to a contai ner systemfor rel easably
storing a substance. In accordance with one aspect of

the present invention, there is provided a 5

contai ner systemfor rel easahlyy storing a substance,
conprising: a) a vial conprising a first open end for

recei ving a sanpl end. IS a sanple
storage chanber agg&gwgﬁgf@ﬂ%§ cﬁggﬁ$h§k@9b) alid
configured to renovably engage said vial, said |id

conpr ihe ngesent ésention rgehaullnatidies gotdreomuinst sytan fandeleasably
a pierceabl e menbrane sealing the substance within
§@P&gﬁé§gﬁﬁﬁﬁr, wherein, when said systemis closed by

10 renovabl e engagenent of said vial wth said lid,

sai d vy e I ' [ ; ;
posi 1 1o B e TRt FrShESE B s provided a
sheeinensystenméreRasbliostating wshbstante commurisingat) orvial comprising a
?q&meen ﬁg?g reservoir and, said chgngﬁr, wher ei n the1
BAnthEr 780 S aiCE Y Hat (81PI% 4k S%8PT S ORI & mple storage
chemE@nhaiaRércByg Th@AbdrNadd® aliEEsiRdrdaas kh&blylaldAge said vial,
accordance wi th anot her aspect of the present

iS¢ disk sapprisingp gesesvaiy oy imgcbnathfowfostam agy stpencéable membrane
I I ri . t , eonprising: .a) vi.al
SEIERNED sto Sk R GUPROERER, WA o i S o § ctosed by
cangrabld engagernas of vaidl vidl evithhaldliiiGaldngalsand shRINERare dsable to a

a, pi.erceabl e nenhrane sealing the substance within

SINE PQFQBIR Wil the) Pigrepngnmembeofisiupss thg nereeabde membrane to
«a Gl .

30 0 S BmERH, BnRe SR ERemie ! S QalfeL Ghercin he

thanabes e saattdoppaimseledk apedo ied mgsideof theicdn@ormupitaatn 0 piercing

W t.g sai d chanber, said funnel being renovably

8Pt H¥Habl e to said lid at said first open end and

rel easably or permanently attached to said vial at

sai d e aeioed206 with@fofid aspREDf BRI HeRUE i Bhtich, The?S Rrovided a

by renovabl e attachnent of said lid to said funnel,

sentaney siistom foy ralsosbhestoringa pilestanicacopugisitigon) & niaMepmprising a

' [ . ' ts the.pi bl .
AL BRIl S bR, SLE g i 0
seseneai andansietahisle efvaitigde sediife Sl MbahRRNeHthin WRI8idivoir; and

the chanber 1 s seal ed agai nst | eakage to the outside
6+ a dimanet spnarisiag ashist epani end; fes resiciieg prid samblel apiercing member

. i ner SEI | i n; rovidin o

R SDLEATT NS E0REL B DY 61 P BERYLSRRpin
ﬂaidddcommnmzibat_ﬂml wijis n?m%b@m?%?el&iwmna%?fattadhable to said
dd to the vial o nnel ; an piercing the ,

hén%rsaﬁ# TS Pl gtk and B ensulb e cepadatly as@Pe e ial at said
BT 5 YL 531 US| ALt s
baig &urnich maid lsgstemi is mpveble ded prrding pésitior ial velaslatieypiercing member

AR TP NN I T -

hieER@Ichamber, 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
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BRI EF DESCRI PTI ON OF THE FI GURES Figure 1 is a
cross-sectional view of a container systemin
accordance with one 10enbodi ment of the present
i nvention, showing the lid and vial attached; Figure 2
Is a perspective view of the.iynterior of the lid of
the contai ner system depicted in Fi gure 1; Fi gure 3is
Y t | ;
doRARRER G di SRl Al (D Bl Rinnd il 3 lelfper in e

aaapempex)tcilosmgvm&vwﬁtaﬂleﬁ SyHtcth rbgrremyss&tﬁmtwb}mmo bﬂ &m:l@d to the
with o enbodi nent, of the present invention;

5
ivéal pry % &Rd o) tHecgnths; lﬁ%’in brape 1t@ weleass é@léoﬁwbﬁance into said
he cont ai ner
ShaHEE W amb R oleh, 8 e loliioh?S SO0 GV ew
of the container system depl cted in Figure 4; 20
Fi gur én 8c¢danch ovitlo math@waspéct totfi ¢he presait nevensiys tileare is provided a

ep'ct di ure4 Figure 9 is a ross secti onal

SRR ortehnBocus napbapRefintriohed af o Shidie By AP By descrived
Ihiefeeh; And b thsfrl @808 85 the usdtherebf.gure 11 is a bottom

per spect ive view of the container syst em depicted in

Figure 4 showng the lid and vial separated; Figure 12

is a side persBRIE I TMQQREE&&in
accordance with one enbodi nent of the present

PRIt e &5 £ QP 0 i ' i
CRE s OPsaNeRol iPu gL MOy half s LB with one
einbadioient hthegnesannievergiont srowdepthetlglcanidrvidtiagachedl 2;

Fi gure 15 is a side view of the container system

qﬁéﬁre& iSa Iperspec(‘ilve V1elvg 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 S 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,
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,
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Figure 16 is a cross-sectional view of the container
systemof Figure 12 taken along line B-B in Figure 15;
10Figure 17 is a side perspective view of the

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

R 19 i bott om si de per.spective view of the.. _.
FORE AP L GuPalPhsRReoeh ST RatalBer SRBRF HepitR in Fiaue 4
Ishewimpdhd idaed vieeppaatell; 15Fi gure 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
)’/@’cr%%%dé%?cilg%l NEFSPREIGr BiCY22 GO gSYBIRE i crecqrdpmg| with one

afbodinnt BEBRIALLH: inventionf 9Ure 22 is a side .
perspective view a contal her systemin accordance wth

one 20 enbodi nent of the present invention; Figure 23
iFsguae 1 3 s ptopspet of the conmincokystdre depiated poFiguonlDf t he
contai ner systemdepicted in Figure 22, show ng the

.al.and . - 6 -. The .nunb L n. d 1. pe
Lafe 190 e i ol coipeeny i RLR LiRgS 12!
described and referred to in relation to the draw ngs

déeire 15 fga Mds viusohb oslitaaet sefn ddpectd! BIBRire 12;
invention. It should be noted that in describing

ri oys .enbodi nent.s of . the _present invention, the sane
Fipur dRdS arinesrarion] view 6 e uping Haem pf jisurol 2 aen along
®he B2BSh MR 16 ements. Moreover, for the sake of
sinplicity, parts have been onmtted from some figures
of the draw ngs. DETAI LED DESCRI PTI ON OF THE | NVENTI ON
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 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

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.
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As w |l be discussed in nore detail below, the present
i nvention provides a container systemfor rel easably
storing a substance. 10The contai ner system of the
present invention has fewer parts and, thus, is |ess
expensi ve and/or easier to manpufacture, than previous
containers. Additionally, the manufacturing tol erances

can be.l ess .preci for the contai.ner..system of the

or esere MRS BB R S -E8% S Rk H5 SbRmeph B thet are
liaycibgd SeP asfabbEtoCiRMBRIbARN LR drAUR Qdeﬁi&ﬁ% VRS 8Mbodiments of
manuf act uri ng cost, and nmakes acci dental I sruption of

hesrgseat inygnsemnke should bp agted thatén gescribisietviatioad ¢rphodiments of the
d ofy .t ' ti0on, the cont.ainer
S RATRPachs ABICERT0N abOVERY bR SR EY pgsame o

sinhife cpliandntpr MressicRgoo theslp o€ Singilibit9) pdrey havd &ebm omitted from
robotj c syﬁ%t The contai ner system of the

ens.
sPus digpres g}?tnéﬁéwmtgé-npri ses a vial and a lid.
Optionally, the container systemadditionally

conpri ses apig !k DHSERIPACRGANTHE BNVERTTON

renovably aTtached to tne viat and at_searrngty

engages the lid. the [id is configured to store a

subst dvcwill dadlisnubssd ginempteydatail babe, tthe psasbisit mmedichr provides a
i t | i i seal i nal attached to the

%P%F{negsf%f rgglﬁaeﬁa.glyl sgort@eef Stib%téxgeu bst ance stored

wthin thelidis released into the vial when the lid

i s at (Thehedtainer et iodthopretdne idviehtidtehas fefveP paseiid, thuR, is less

accordance wth a specific enbodi nrent of the present

CRRRISVE R/ qrrRasier do aanuthistuge, tha PEevieysseastainggs. Additionally, the

sub ¢ el Ve ar i, o

PR ENeRg CICAE SE e SR TRSE AR S L L B the presen

avcotida ras eowipteddo pedvadiscoatiheti wiig sdphabls @mpagimente Again,

anbi pati on the funnel, and vial is suitable for_ the

i F%@P‘?Sdﬂa%‘%%{%%i:%i g m@%?ﬁﬁ?%dw%rﬁsl%u%w @cq sealed spbstance

fess likely. RafiRiohhing ih Ond BeanfhIOBF : - 8fb contai

(;%Qﬁtla(ie r}{er sylst e%g:’al’oonc_orrpr%5 spsg}%i ]%Ires%%toﬁlg%gﬁé’ grf% i talﬁef)syswm

incdudes o reheddibvial svlgeless auidals tfan sehsequett POEceksing of samples
[ly cylindrically shaped 5 with at |east one

%%(g/ﬁ{g)ﬁ&xe E%/rab(itg‘bsyégegp%e a variety of shapes, as

determ ned by the needs or preferences of the user

and/ ofTht hentaitendgwnappl the Frésent afvedSeh cdMPribdit £Miflr and a lid.
of lid 100 includes wall 104 that is positioned within
Qrionglly, shrcamisingsystewsddifionally opmprases pdiuaieh ghas is permanently or
5 L i d, colid
SRR b 0 B A0 S
o goretd substahcd hed perstqehdy rdéast dsedubstiaficcl®dm \éd 1id #Bén 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.

In accordance with a specific embodiment of the present invention, the lid is
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.
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10i ncl udes sealing surface 106 which is for sealingly
attachi ng pi erceabl e nenbrane 160 Pi erceabl e
menbrane 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 nenbrane 160 is made from materia

t hat i |nert t ance. 0, be stored within the, .

oser oir e, Be TS a2 Debiine S5 f8 gimprises ld

neoahd f1agiton of 15 the substance through pierceable

nmenbrane 160 over tinme. Pierceable nenbrane 160 is

made froma material that is suitable for the intended

proceééﬂhg, storage and/or transportation conditions.

In a specific enbodi ment, pierceable nenbrane 160 is

heat i

and p?g?éggk)?ea{sgﬁ&%goﬁ%éar a u{rag{ég] ?%ﬁl glltﬁg;g&l o ?naﬁlzi}b(!(y1 ?1 8}1%?6135 shaped

tvathaltdedst 8AOCpert and EpEEF tan Berhodiiem rif shipess sedditenined by the

menbr ane . 20 160 an be ched tightly enough to

SR A efiintcotiBE vsendlon e ke LA b b e The Grterior of

Wdl 1o0natiude \ﬁlélﬁi(‘l’ép’i}ﬁfjls si\ﬁ%ﬁéﬂjmtﬁﬁﬁﬁﬁ ()eacf%d RBESR @%}IVSII‘ 102 for
menbrane 160 can be nmade froma variety of materi

|hntdlmgalar$gquoy>mucws enléquidesiid alinyi-sofiil egase aikeres thereof and the

T AR bRl Bl Gy rdlivn o6 N Frufihriahal eg velinlar el 104

anctededisedinGuaded 10@khRn iPfor WslingBNabKisE BlcRaaBle rdenGthne 160
the user. Desirably, pierceable nenbrane 60 has a

t hi ckness of about two thousandths of an inch.

Howev drerceable Bgbraecl 60n(derined gn dfigurhd Opreets eamephyisical barrier to
@Qe%ﬁﬁr%rg %%u@faﬁc%%l it r&%%fraﬁ)z \Q/ﬂéﬁ' tl?acg%:c}re nsg?ﬁlér%%suc%”?aoe 106.

subst nature of t
tPhecabist micmbrarsyBilein mnade ﬁbm’&klabﬂﬂpdlsiﬂeﬁotﬁ e stib®ance to be

vari ety of mnethods

nb . .- 8- . AV
SEPGL Rl 7 eFvcemsi oPirsiabameraions LPICeein g iide ot ae diffision of
-1r19s6s1£b§ﬁn§éeth9&%qi‘  piddBatilS niaReRlerto (W%r Elﬁl% @Et%éalb% niifthne 160

to nake lid t he substance stored hin reservoir
iomadarfthnora mhtsrigh &raa(m evitablé fw the ln’emha’dap@c&s&mg, Stocdge and/or
ncl.ude ,use of adhe

nmet hods..of at ch

TELIR TR (PG TR Por L FER b A Ribiane 160 i heat
aadRbRipfdsBRint L Mat iERehaifCintdck 8nd PR3EBR M. temperatures ranging
heat-sealing is used to attach pi erceabl e menbrane 160

figns abeyt m§O Luite ab@ltlﬁEPCAsIm specifec embeadinteot, tfierceable membrane

Eb lséaggf)g\g%t]tg?%erd tg%ﬁt n%s ye%ﬁu g' cr eab r&aﬁgﬁéa@lﬁg thﬁtl g1erceable

Imﬁﬂﬂiifratmlw Will het segienghesat b}U%Uiluml Iﬁeaﬁs@fds., Flél@eable membrane 160
conp05|t|on to be stored, DeS|rabll‘5|crcea
t

fhticamedeefoms & warely vpk materighedecluging heolypiogyigael  Desirably,
?E@ceaﬁfe%gﬂblsaﬂF %6”‘53 fhagl grofnoﬁl% nﬂ(r)lg &x?e{terﬂt'll @s a'ﬁt 4] efhe - thickness
ySt em Specl I men e | C

olipicFtegblicaaembiade 1160 canvaryi sesrding & applichedn @fathse and preferenoe
&Ergads 10 on@%ﬁp inner surface of outer wal

11
f U tpéeré??&éf‘géneée&r@%%Aﬁ Hep i & dhickngse gfsabout two
IR die oPYh Shcls UHB@'E a:v‘%)éckﬁ'cztlfmin\%sabf the ﬁ%n%éﬂe will be

be appreciated by a ski ternative nean
fdetermigieé dﬁaﬂabtersamcacﬂsrmaimeod)f thie dub@tncel batie off thie simmm overall

e used the container s stem f the pres

Aot RER T G0l S ofY heTbs  RaRoPPn ot Bleanembrane,
novabl e to a piercing p05|t|on as discussed in
greater detail bel ow, Lid 100 and reservoir 102

can be sized to accommopdate a range of volunes of a
substance. In the specific enbodi ment in which the
substance is a nucleic acid preservative for use with
a saliva sanple, reservoir 102 accommodat es about 1 m
to 20 about 4 ml of a substance. The choice of

mat eri al used to manufacture |id 100 is dependent upon
a nunber of factors including manufacturing
constraints, chemcal suitability, and the like. In
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25 (HDPE), polyethylene and the |ike. Desirably, lid

100 is polypropylene. The materials of [id 100 may be
opaque, transparent or translucent, depending on the
desired application. For exanple, an opaque nateria

can be used to store a light _gensitive composition(s).

A transparent or translucent material is desirablﬁ i f

a vis di cat or ent e..

2t or ot wanisSt STy 5 BieBeaby sRiREEHe 4k ke suruce
o6 Uﬁtﬁbé Ukl ab@ 19 depebi@tert gh AR RAS] §Rdd6 MRike Qfdel(f()h fhe substance
guant i of the substance stored - 9 - wthi

peset w&l\{m rggppvoimhe2, gudier thepharmeististics| qumamﬂhL Siwh methods
t fy ot
ggﬁ%ttgﬂtﬁg&lt 1?1?@% 'J%g (ﬁr_l_%ﬁlegl% ? %%‘? %%al'ci:lgg te ' %?teerpggf or any

abmbmatloﬁ ticbeecd, aebiherikico I&fsirhklyphez@-@&ﬂﬁfg ia uhélg@ a’clfadl’l Pferceable
ot h | ngs In accordance with one enbodi e

of
i ?‘%?s 0] §5oking sEHace 1Py Aﬁo‘ﬂﬂlh%f‘sclaar tg ﬂ@%ﬂ@ﬂ@d Wyrker the type
f 1.l O
F)IY éﬂlé}géa‘bf@tkne%hfi‘ﬁf?ebsth% ﬁ)g %19%1 he{ar{d/dt’f“h%ﬂ%hﬁcgl gﬁ'agéghgsr bP the% Elerceable
st bragA wils bdejsperdient upg@ynn tpase, thetmqgﬂnmetodj‘e gtbed. Desirably

cont aj ner syste Li.d 100, may be constr ed froma

Q?eﬁ%ﬁabfg’ aBlage Th%iSéP?%W@H&%@FW&ﬂ 15 g fisey G@redowbstance and

\g@hﬂeb@ﬂl@r@mmr@ seyably attached to I id 100.

Desirably, lid 108 is formed froma single piece of

material . 10VI AL . In _accordance with one o

enbodiméigtspesilicwambedisents denictedhin b Figuras, lid 109 comprises internal
| th | east one

0 Gireqts MO8 AL R Yo ROBRP petl W10, §BRY aPER PRI cngee

bytei‘rfaté hokedshead Pl &foar tho vatr Glirfhdteotisall BNed afal 1 As would be
li.cation f u The interior of vial 1 conp

éJ Rtjated Pyraof <1P%§@Pd?eh@1t§rr@aﬁ% meary o r%l§asabl|e|aéfa¢lunent of lid 100
sl a1 car]- Be %ﬁéﬂ n%lstﬁé Egn‘[al%lx {eﬁrc’oit t@@ﬁféﬁgnﬁﬁgenttllaﬁ ﬁﬂobﬁed that lid
Desirably, er I'S co 0 rec

B0®hadiiehl asanpvable foar piencmmioeﬂmns%sum@drm lpsates defail below.
as saliva. Vial 1 conprises a first open end for
receiyi I and ond end conpri si :
Chanb L B0 R EUR T PSP Gt amafias heuikedd s shines of o
ghias@de. € NG tHen (sj@@iﬁ& embeXiaidat en WidtH tRE %ﬁﬁﬁa&@dls' § Iﬁlclew acid
second open en 20l n one exanple, the wdth of th
presevatbysefor asel vgth %/ﬁ%llValsamlfapp&emthQkhgcoeqmdamsabbut 1 ml to

he
télg%lfrtrp 'If’m‘ﬁ" (iq{hab ?gsté Qg o;linn eg %ggf magﬁnai uﬁ%d S)eOt afﬂ)yre lid 100 is

‘dbp&ﬂertth@”a)nt Jﬂ&mﬁﬁﬁﬁl@d fegtdrsvindludihg hBndifAétSrifX ABRRinth,Néhemical
irst open end facilitates sa

l e
3 P&‘I%%Yal 36’14%?/ FL@ ol 185 apgsifés erabadimgnisinnliel the substance is a nucleic

fua 'b%servatlve for use with a saliva sample, lid 100 is made from plastics such us

polypropylene, medium-density polyethylene (MDPE), high-density polyethylene
(HDPE), polyethylene and the like. Desirably, 1id 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

manufactured to include gradations to demarcate the quantity of the substance stored
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251 n accordance with one enbodi nent, and as shown in
Fi gure 22-24, container system 300 conprises 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_al so be - 10 -
characterised as a vial having a w de nouth opening

for.receivi a-sanple. The w.d ut h.or. funnel .
oL E5Ey o0S TG urtie LM LIP S bl R aeying area o
Rrugt tdedentiFR MY @ntents of thy/lid] The d0er SHABRT 1id WAMBLalso include
sized to accompdate a range of volunes of a sanple.

pregip tosgfEixior embesirolegemand/of pthinatkingse substance is a
nucleic acid 5 preservative for use with a saliva

sanpl . t es t .

oo sEREREC HUPSROTRIRLER, PO Ll R OR 104 s
ghemibr cirdcicalnsingdatsizsd ab dit twithinrthet inteadoo of 1il61000 Bfwil be clear

ampl e Vi a rises_at |east .one piercing )
AEHsrsbape fust ik OLpELTPT & depaotsaer e riendds 1o of I container
Ey@th e $.id 180 Rl He oRSr PREPEEME: s@f%(l@ ﬁ_pﬁ%e bF BRtRiaPAR€includes wall
haiber 2. 10 | exanpl e

surface of cha . n one , plercing

Abhkburwal 884 erag deapmovxtlpratteched ge didelidli cdésinablyr dth i0Res formed
?gse..l anoths%ggxanple, pi ercing nenber 6 is angled
'8%?‘ﬂpgle<§’lle°8l? G4 toward the open end of vial 1.

Al ternatively, piercing nenber 6 extends from an

i ntervgalsurface of said vial. In one exanple,

pi ercing nenber 6 extends froman interior surface of

sai d vi al %ﬂld s, angl ed inyvardlﬁ or outwardly toward
the opepccartings withgne pmbpdimen Ak thepagssnieinvenisne viak1 ggenerally

By & zichGy 8rwifh ¥ (b r@)n? I'&?sgﬁ) d.2vidin &R @ 4 SLARY '8¥ Shapes, as

exanple,” there is a plurality of piercing menbers
flgerneivadrblyethe tneedpoe poifergness ndfeths , ustthaeBopagrlicetign of use. The

L

ganesad! ¥hiserds ¢hdr6d At thasikd. Pesirdly, &haR®Ei 3 {CootidiRli 8o receive
in the case of three gl erci ng nenbers, the piercing

Aiegieal spapRofreangeld 4 sputinyeaveplel sugh seslivar cul ar
fashion, as depicted in Figure 9, 10 and 23.

Pi er ckr g C approxinately trapezoidal in
Shape Vil FotRpssd o0, BRerl Rt BE BT o8 ARGFR SR o'sBoond end
panpiigag ehsnB& At [woee einsie, @fid tdtend APz Qiseecmddtidsed end. In
second end, at .a second corner of the trapezoid where
eRrthersamglye s seqond cad it asscepriboreaiand34.  Optional |y,

side wall 34 also includes cutting edge 33, which

ext engs oh& QEhaPiel O wEABESof 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.

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
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2532. Cont ai ner system 300 further includes a

nmeans for scaling attachnent of lid Ito vial 100. Such

seal ing neans act to ensure that the contents of vial

1 remain sealed with chanber 2 when lid 100 is

attached to vial 1. Inyone exanple, lid 100

and vial 1 are novabl e between an open position and a
phésrcin position..In a.specific exanple, lid 100 is .
CRATBTIEITCY a5 A YlhBy 18 Wildd meuthoneRing 8% Froriyingraysiimlg The wide
inffuld SehunAE ShersbRFBRs chh hRRES h8r RPY stBcid tIB Iﬁrl@vide a sample.

twisting notion. Initially, lid 100 and via are

threadingly connected, but piercing nenber 6 does not

5 di sMightl phécheabirc2 pambe sived 16 @cenmemedrde porpgeonf ggumes of a
[ n [ . I _120. .For l.e,_as .. .

Supl: T ERHRERE BRRLUIRANGh R o R 16 e Hetie aci

posewalied Yoraid withwasdhivy dafphe, tdheémbétt Bracesmdbdated aBOA. 1 ml to

This type of sealing nmechanismis simlar to a w pe

deait 4 FLOT o Ie Livanp hRigHRRiicos e bl SR ohim sy gcommodates

TBUR 1 rhivotae8ld ¥ mﬁ@pgpﬁﬁ 12 1's maintained out of fluid
communi cation W th reserveir 102 by pi erceabl e

menbr ane 10160. In an alternate exanple, lid 100

and vivadl 1 cemprises\ehlidast biet pemimgaminbet 6.pdsithd specHivdenabodiment

B e N e N T
TR abmy BatRENALmbEr e@(%n@l@&p?fgﬁtﬁ%%ep@ bé}Féldicular from the

tw sting notion and thereby noved e firs
passi tingmothen examplagpipicthgrmemberdd s anglet! inwardhe of putstardls toward

Sjitio l+d. 1G0 and.. Vi. 1 are threadingl o
Bkl Bg O Tt 1 ARl B P BT lpppfrom an oerior
plticeedbsatd RRITbr mnenecl 6hmpl, pibfidd hientRPD &ttonds BHE an interior
portion 30 of wall 12 sealingly engages sealing wall '
goidaceoh said wighgnd is apgleddppaddyon entwpigl wvard theglppngnd of vial 1.
wal | 120 extends downwardly and outwardly fromthe
I nteripor 0faghi Thi 8.t . Of I g han, ST, |
simi | of %% eé(wmn%%qg"er& lgt(ﬁlgtﬁ%b@dnﬁgﬁ\%\g:ﬁl wilko il 22 In an
shémhhiee 2mydek trere Thasplurahityt bé piéreiat pembtisofy, for example, two

PREEe meditodr e inrDy Beabng: SgademeRccoh caa mogbers. In
Whé Bx3@b it}_{wpi%_iﬂ%qﬂi&gb&ﬁ drdBldnbad Nedo@idtalRf sehidtt@ilar fashion. In

conmuni cation with reservoir 102 by pierceable
pepbeiinexample, M (erdase of Kitk¢ eibréing mieentmrs, thé plercing members are

AR P B bRy R SsRIR SOE b G Ry ey e

system for ensuring that chanber 2 is seal ed agai nst

| eaka@éertiag nteenteuosiat ®e abpioREnaelRttaipBRYid8 Vs tigipe abtGitludes first
al ter nat [ veﬁ are consjdered to be wthin the scope of
ERENS cegL havipe Reingd end 3013t one camgr pEtherirapezid gag @gecond end

4SS, UEIRY B M0 0L AL Syl g 0.
Cptiobaty, 2ide wall 34 also includes cutting edge 33, which extends from cutting edge

32.

Container system 300 further includes a means for sealing attachment of 1id 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.
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In operation, in noving to the piercing position,

poi nted end 31 of piercing nenber 6 is brought into
contact with pierceabl e menbrane 160 and pi erces

pi erceable 5 nenbrane 160. Continued tw sti.ng noves
cutting edge 32 through piercepbl e menbrane 160,

di srupting pierceabl e nenbrane 160, and thereby

roduci ng an_openi in the sealin rane to enabl e
Phe. sdbStanteie hftul e dREREmo R et fadpostion and
phading fpobBibg, t hag sgB@ﬁQie&_Eﬁ R [TETRels iStidlyeaRithed &SSal 1 by

twisting of Ilid 100 and vial 1 is required to generate
Hcasiyesly spcacime mt@male@dp@wrnalﬁbrmb& gnch & withess Byistingamotion,

Skl t j ' inabl e in, about one quarter
St Pt BRI ole SRR Reru PP Bles RS it  oes nor
dixmpt ghi@teablenrdeankr Bm Seadndn@rsed Beoe wallbl2 dipases ddaling wall

t he %i ercing position, piercing nmenber 6 disrupts
pRer Eenprammiensdsristedsi figuis 9. sealimeuvall Ehmidandsadqvervardly and

BELMESY 65 L0 0 IO R h AR i it o«
acposed] thgt woullHet el kiewds toathd skitled sneeeeThof, inibellyshamber 2 is

A5 S Gl amgBaarh ol Tt (ot peteeRls membrane

tigo.bei ng general ly separated from one anot her.

It will be clear to the skilled worker that |ength,
rigidity and the like, of piercing nenber 6 is

sel ecledn sligthateteaample, jid 180nd viakdtare modilde bptween a first position

' | ) 160. 0. 00 j,al ,
e RN
piresdiegb leagagnp iranealHl wheRal thetadOQ08a8d UBakithla awRtihd motion

the open or first position, The choi ce of the
ad diorelty B1oved 4 thE Vet paseioe pEnaenngupbA 08 andntial 1de the first

L0341 09 RS0GOS 151 B OGP s o
dongtt rpieteabhe memerhad 160. [Thdhd fistypds@ticarsad grortion 30 of wall 12

different as that us o_make 5 reservoir 6. Inth
§i?éles'_EYi WEBHBOH Waﬁﬂ?fhh Peh@fw%ws&@@ﬁ@é ip &iiggre 9, sealing wall
196 eRichd 2 AbnMaRES MA L JuFarliBl RS hibrRdr S21dV800. This type of
sanple, vial 1 1s made from'plastics sucﬁ us

pollpgrogypheise, ismedilamtodemsid yeap thay etduyd beeve(IMORE) to the skilled
r\!\:«)%gérd §%,ﬁ%gfe)%%€éoh ?,tgo%? Fel%a%g)lé sé%f’e'il%egéfr‘%tl 1§£lfag$ n}pdth% r(])(leltside of
asc esr@nSe syddn BINQIaNRE cAsNREIenPbf i P2 858 kealing wall 120 and
i nvention, the container systemconprises a lid, "a

mgirained gt of luid communicafiet eyith regetveirt HR by g)inré@ble membrane
#3021, cont ai ner system 600 conprises lid 100 and
unnel 400 and vial 500. 5LID

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.

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
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Lid 100 rel easably stores a substance, as descri bed
above. FUNNEL Funnel 400 includes a first open
end for receiving a sanple, a second open end for
renovabl e or fixed attachnment to vial 500. In one
enbodi ment, funnel 400 is 10 :integral wi th vial 500.
The |nter|or of funnel 400 conprlses i nterior channe

g‘%ﬁhf @rfgg}gi%g(%} Pﬂgplél‘gte B o dg%l o aqlargljing%nénrllger%l gll’? the release

GPiH%ﬁbsQﬁ{cb%t}ﬁﬂ?esE%uH%Q%%'cﬁ&n@eﬁﬁm e such as a
liquid, solid, sem-solid, mxtures thereof and the

|ike. Funnel 400 can be a a variety of shapes, as
deterhiﬁé@ﬁBWLﬂm@nﬁé@e§0dhegn@f@@emmé@nopomhé.@gbﬁlofpuxang

TR BT A Y —

ﬁ&[’ﬂ:ﬂrﬁle F60. examphesd tWwatig omegsC alittizandR B3 @r(ﬁfgﬂt Pidrceable
sampl e, such as saliva. Interior channel 422 can

glepdyansc d60ndipgding pisregeblst meBibianss 169, sathphereby producmg an

PAHAEPRECLIES SRSy SSPL AL ARTAOHEE, 1wt
r:lemeﬂlasllﬁ micxe ¢hanf oneuti@cingahdmict Qs prokdntHesrteviamhgpiféd 100 and vial

e, external helical reads 418 on the outer
iu?ffg% reg o, BNCrasq 80 SRCRiGEN eV ha shreadicieing qngmbers are present, a

RhECH I e
PERRAC B K B DL g0l TIPS BT Bl

owarine 16k ic ooﬂt aq)mpheteéwmmmedf fromesephmg eutfadeni@mt iThios, in the

rovided.that .lid 100 un 400 vabl .
BleEeihg Bl mitskPe BB Shunfuudaenl Geltvar fiuQitow fuid
a&ﬁﬁﬁnicaﬁ&UB&Weeﬁ%e@@HHOZ%ﬁé cl@émﬂae@QSt _one pi ercing
menber 6. I n accordance with the enbodi ment depicted

in Fi grur es 12-21, piercing nenber 6 extends From an
i nt er i8¢ déiﬁ%ficﬁé?@t"(‘?eﬁtfé?l’lctﬂg meeery@pnd 320)10df will vare|according to

angrreegy aﬁﬁgreg%(l‘aﬂws%f t?é fiid gl ;ﬁq}er@ﬁ&%{ l?etévéen %ﬁegmng member 6 and

or ou owar I Crcea

meibl(Eneanl 64y fﬂ)ﬂnellsena?g’ emgelive fiush ®\f1thp01&r endierMedTdeing Bgenerally
can be sed r;(r\]kf_glul d be readily appreciated by the
%PF“%H %@ﬁ%@ﬁmo one exanple, there is one piercing

menber 6 within interior channel 422. In 5 an

al t er payilve GxamPhR &kh | !
menbers, 1 for exanpl e,( %&?dgﬁzlﬁgﬁr}gﬁ% rL@{ecr{g}f %ﬁém{g%fplemmg

pieatbei ﬁgs sedgvlbash ic ithaﬂnirl% suffigient tordesrupti merceabip membems 160 when
7 abURRE PRE fes e B BiRE Ry o F R SgiaRr 8 Prerdeablimernbrane

$60TvBEk HH80 ah@sfal P are iBShSHRNDrifAstiPodidbs. 18.

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
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.
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As above, piercing nenber 6 can be approximtely
trapezoi dal in shape and 10 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_ﬁf i ntersects side wal

34. Optionally, side wall 34 also includes cutting

edge 33, which extends fromcutting edge 32. .

Cont alhiseoBEe b GBoReF tsher o i 1idhed Bpadin, tegrontainer system
88apiig adld a¢hRNAnPS vial.d 1 to 15 funnel 400. Such

scaling neans act to ensure that the contents of via

1 remain sealed with chanber 2 when funnel 400 and
vi al Bebrung tathamEiseest B2-¢l.apomainer systempop@ sampriges lid 100 and

P des outwardly extending ribs 402 that
%gﬁ@ﬁ@%ﬁﬂ%;h%gﬁ@ér to twi st funnel 400 and |id 100,
and/ or funnel 400 and vial 500. The choice of the
mat er LAD of funnel 400 will be dependent upon a nunber
of 20 factors including manufacturing constraints,
chem ca i tabilit and, the like. Additionally, the
const ﬁ&}‘?@wﬁqmb& F%fesélfsuf’f}?ﬁf’& %4%60@&9 3{?8"% ame or
different as that used to make |lid 100 and coll ection
vial PYNNED the specific enbodi nment in which the
substance is a nucleic acid preservative for use wth
a saliva sanple, funnel 400 is nmade from plastics such

us poFypredAY dprdudesiagirstienssiang foioregeiving assapl¢prEyond open end

| ' ' | yet . :
FAPRUNERON & Excd UNRALLD (L 286, Y5 G ERBod D run 400 i
integalHBRR. vial 506 -Thd Adterior of fuvdhell 48D 0ofprisesointegor ichannel 422
Eih B0 hrtin SR bl e SRERRY e open v
FREPBSn e cafiord uﬁg %rv If’éggi,vg%gg SGRBIED&IcH 230, iiaﬁidb polid, semi-solid,

receiving a sa 3 can be a variety

shisipess thersolmdeherlike dFlynel K0 Ban reedsriay of slefpes, @ de®rmined by
f the user and/ or licati of us and can be, .

Bsebt o s eRitisth aE By o bR cten R are L af affrapably. interio

S8 By ist (R fiRlRIGDtredoMeeNbiddblidHl s&@pPleDBoPexample, the biological

conmmercially available vial. As noted above, and in

saaple nsodli SPEWIM  shopite| suglyasi salivat edirtationnichanngl 422 5@0. be sized
' i sed for | aboratory

B b kL OE oG ST i S o Fit wthin a

standard test tube rack such as that typically 10 used

i n bi &b dgi spacifis @mplodinpemeégséted/in the Rinees tidniesomprides internal

B 650 (B A0 Canine LIBES S rEitg oF owa: ol 1St ere adapted o engage
' i i ' r it . t4

ERHTaR Bl lcaY liftad2 08 oh llb @PLGEHLTr YRR At dh %gg%@ogmm would

purification systens (e.g., the Becknma
BXpppoeiatadaiyl y skiledwdBReE, biseroatiimeenedinalfby redacaatblalattychment of lid

flﬁ(? T Sfluggéir éthdD lc%r? e tsed i %dco(n?eiigér’ Sytsthe(ren -]c-)ot etpl%gs%rsl invention,
provided that lid 100 and funnel 400 are movable to the piercing position, as discussed

in greater detail above.

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
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15The open end of vial 500 is also configured for
securing attachnment with a standard cap 520, as shown
in Figure 21. Cap 520 can be secured by a threaded
screw, snap-fit, and the Iike. Vi al 500
optional Iy includes surface 502 that is suitable for

| abel I'i ng and/or for providing friction for gripping

by .a,user .. 20Vi 5 be re vabl att to
PHHRLIRSEY S e i Py P PERRRGOHBEHR Sibet prengemants
3£ pRirclan GBebdre @A MR BEMoulf bt headIvesHMciated by the skilled
i nvention, the | ocking nmechani smis a hélical threaded
ot Alternatively, the | ocking mechanismis a
snap fit. Alternatively, vial 500 is fixedly attached

0 Lih, . 40
10 ST SEotht s LAEk A00p B CORSIRTRLE bl 2. 1

pmsulmrmnve?kéxamplé thep & aipi@rah@sbf ptﬁﬂcln@SndnlS@MSB)erxample two

supra with Iid 100 and vi al In a specific exanple

PiEcing n qrsra.tblieanl%r%gtra%tﬁ@ds ©b i A ters groing members. In
[ r

ARG oL e BRATHE Ml SR o LR T O 3 ke n o

ommaly stdOciacudartthsteadianghgwcmfigaed®, but pi ercing

menber 6 does not disrupt pierceable - 16 - menbrane

160, end portion 3 f wal,l 12 ages, seal .

vali DFRRE Bl Betioe” s e AR eE8Sp G in shape and

el uded Z0st@xittbipdslod GBraRIng| poirdederlB0val sHeycdrh@mftietrapezoid and

i nner surface of ]id 100. This type of sealing

AEesdi cieh 4t ¢ ssPoRd @rnqr@féhwrpﬁe@ vher wattmgcﬁgllgg 3Bentersects side

!ll 4kn8\ﬁ[ﬂ R’g?ﬁﬁ%ﬂ 589149 é‘lﬁﬁes dpLEtﬂf% ed(#' ﬁ %ﬂdgh extends from

erior ch 'S naln al ne
cmmngpdg@GZOn with said reservoir 102 by pierceable

. menbr ane 6. In an alternate exanple, lid 100 and

L o1 IR FEOR GO0 Ui Srid el DVAnS e AAgDeRdlid 1 o
Vil 400. '—sgohlééghhg ndePhd 4@kd ¥ns%¥é ﬂﬁﬁh&@ cBRteBééfH?%l él%lnéaéﬁ sealed

threadi ngly engaging i nternal and external threa

avidh chamivett Jhwhen fursie] 4@f arolt vid$00lare attachedtol viial 1100 and
funnel 400 to the first 10 position, lid 100 and

oo RO Tt SERGRI PERARED Flendhe 308 46 e psed by o

ke b twist fupasl 400Qnd 1RNDOPAHE6rainRD 400 ai@lial 469,
sealingly engages sealing wall 120. As depicted in

Figureiﬁé and 16, sealjng wall 120 extends domnmardly
and oubgeheicy of tamiptrsial AhErnel#40awal be dependeoiportd %umber of

(AR TR BT, o Shpueohe e i

'Pldtdmonakhy,tthe congtisictipo siatdriah of fumihelr 408 mep daede 42 Aiffegent as that

seaj ed L l e k e.tot 0 de of.the contai.ner

&ﬁ@ﬂ@rﬁ@%ﬁlﬁé% srgcut vih S0 nahe e SRbeBHoR i fhich the
SRtk 38 B ViRIceid AidOY e RirftR8 ARl GsdTRARr RRAIR: sample, funnel 400 is
made from plastics such us polypropylene, high-density polyethylene (HDPE),

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.
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Conti nued tw sting noves |id 100 and funnel 400 from
ei ther the open position or the first position, to the
piercing position, in which nmoving Iid 100 and vial 1
20 together results in disruption of pierceable
menbrane 160 by piercing nenbgy_ 6, and the rel ease of
the substance within reservoir 102 into chanber 2 and
vi al Qﬁ In operation, in noving to the

pi er Ci 81p05|t|o poi nted end 30 is brought into
contact wth plerceable menbrane 160 and subsequently

pi er c&5al[B00r (6L abll2tior il 308) it @enerlNtylMdedallnbisped vith an open
noves cutting ed e 32 througg pi erceabl e nenbr ane 160,

ol fqiaemigyallp oF qu @@a Bieesegeitthendhel fugnelA9, and chamber

0 I 0
B30 et Rl BRI VD SO B 88 8 B B2 s g by the
l’[&rde drhpirefeﬁm&eplﬁ rthé ngemeidi@r apdicpti@s efituse,| @giscan be specifically
tw s lid 100 and vial 1 is required to generate
g}%ﬂ&{?ew???g foryenin theeo R SYRG B BT BresFd IpYRigRtor ¢n be a

SohhRRA1 LRI PR xhél ORE ARG Ve, M@ DA Wne UMbAHALH SFunREl 400 is

a turn. Thus, in the piercing position, piercing
nﬁegr@r wﬁhdwalr 600. sWhen 1ize cophimceopitre irmaisbd doelab6Gitarp purposes,

S ST 6% SRl e { PR 02 0t icaly

m;&lr & Mol TBIREEa rﬁ}fnl@nﬂow@slsﬁlglo‘in Wnk! exbdiple, 261601500 NEbrlf@ms with
the needs and preferences of the user. The distance

Mehmbﬁtapd@dcdlmnmméﬁr blcmddccslecm Itulﬁﬁ«ecga,nl%anm x 75 mm).
Hegﬁ.%bkf}l IV1 586 q$ 1?} g}/ef olr ltll‘g'eb w% rob Lt}%rda fipn \Rﬁ%fm% ge g., the

ano

@e@l&haﬁ BldM@(TSI@Xj elﬂes\iﬁbiyehal 560 il (ﬁ)ﬁﬁhé}maﬂy avalidbyy B66h Simport
the like, of pierci er 6 is selected such that

n
iPlasg o Eingfedre. gt,éthTé(?]u‘fplbeSm erceabl e nmenbrane 160 when
lid 100 and vial 1 are in the plerC|ng position, and

not - dirg F'J(%tentéﬁa & 9806’ L€ oflf e&%él?g?c\g@fﬁg ﬁ%&l&%@q with a

and via arein e opén or

Aaadardicag 52@ eumho‘&n‘ﬁmﬂigﬂﬁa"al Odi‘a}i m @h&&%ﬁuﬂed}%? atth@aded screw,
the container systemof the present application is

starrbpad ths/likeel easabl y storing a conposition intended

to stabilize, preserve, or facilitate the recovery of

nucl e '\Fial%ﬂodoﬂtiroﬁﬂl‘lﬁnkllﬂb@ BrERE SHARMY: & sﬁé@le%?ia@gﬁhﬁg land/or for
sanpl e can include bodily fluids and/or tissues.

providing friction for gripping by a user.

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
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
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Desirably, vial 1 and/or funnel 400 are sized for
collecting a biological sanple froma subject.
Non-limting exanples of biological sanples 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 fronra hunan

AiepiaSptel it i orfie 3 2 Bhisegh gt iy s depictd i

¥ ﬁg%c%@ ORE 16,Wech s w%ﬂ-]qgﬁrex%% BbEnividGEsnd PANaf@RTHom the inner
juices, feces, senen, products of |actation or

Fenfaserof éltdrld)ﬁ Themys@ 05$eallygp1¢chamsm is stindat toranwlpoedil) that would

refer

bt S5t denp ¥ gp it e wliet's Fl AP 1 P 322 fs maintained

bagEthed cohblintdagok mmtserdqeéarwlaroﬂgb@b@ame featbrifyan
250ne of the structural materials of a plant or an

anlnal and that in animals include connective tissue,
epi t h& Al Alterazés peninle slick 100 9ad funned 40 sap@ovahlg hefween a first

hbéﬁﬁon and &?wrcm% 80s1£'i—511ﬁ ats%i'i sy %{Jlg’é l'1ci:I 160 grlﬁlﬁg Lid 100 is

erein, ers ain nuc I nc
aretadisr attrwhed ke fimnat 460 b&)l‘tl&)eadmglryl dmxgagmg emterral: bod exdg] threads

ﬁw a(}ﬁy }Vftgungwl pohr 1on %EOIBP g{lﬁﬂi@ gﬁg funnel 400 to the first

@bﬁﬁ@@ nmamosarm f@fineY 400 ae&hre'é&lﬁ@ytc%ﬁéctéd lgaﬂlsrercﬁrgqnember 6 does
aci d" "RNA", as used herein, refers to a w de range

opt @mpé pisedeable rherobiadé AGY. Buthenrst positiarsgnd potiaghd0 of wall 12

TR AN e BV 95320, ST 33R: B3 i vt 120
BhBads RNMwAKILE 851 OSiwWASIS fadid tH@umeﬁs@tfaro@mqid 100. Th1s type of
positive stranded or negative stranded) and the lik

W?émgzmeqhayls@elsf %Hﬁratw&rvrlm yeadf theowesldsbe Wﬁurhmwg) the skilled
JIIOtTh}Jé q#rtcr?edﬁrl[sf) P ’11’1t%1901’ &QHHJI H?? N sefleli agamst leakage to the

Bact eri a zoan, par asi

stuRglecfare loeldtalnmr bysltem‘ ehdi lmheﬁllitalnbdil ovi bf ﬂu1dl donvith@ication with said
nat ur al nd/ or sh){nt het i C sour ces. Opt ionally
f??@r"ﬁgdrolz@yfﬂl‘iﬁcﬁa SMEEbrapg 0. The term "saliva", as used

herein, refers to the secretion, or conblnatlon of

secr erﬁﬂﬁuedf HFREA R Mo RS IMOSEQJd' f‘d@rl‘ié_f 48b ?ﬂ‘l‘)‘ﬂ’f’ Fltﬁeg thdHR%osition
the parotid, submaxillary, and subli ngua

opttha)rfia%tlgpsmonedo vihe ppierding spesmen; on svhilchf m«:mughbd 100 and vial 1
tc?gﬁ re? ﬁ%u Hrl} hi_s!ru%?iloglo‘f p?el%gec %le matbrad l%h%l pqgar%{]n%smterggér 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,
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
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The term "subject”, as used herein, refers to an

ani mal or human. Desirably, the subject is a mammal

that can produce saliva for the purposes of nucleic

acid stabilization and/ or detection. Mst desirably,

the subject is human. In use, ,p.substance such as a

conp05|t|on intended to stab|1|ze preserve, or 20

faciljtate the recovery of cleic aci.d froma

BicEIcBR carmahp 100 o Aleay S ERRIn AR PBieeR G3seRfqip 102 and

iR IcagaRl g2renbrane. Sui tabl e conpositions include

those described in International PCT application WO

2003/ 104251; International PCT application

PCT/ CAboU61D00 D8DYecuTierethgSnembes et i0dnwidevdrglaccording to
/ r 866 f .the contents

ml X egso a@g ﬁre‘rfe gnce% ofqgé b(%)%‘m&eol?eéweé%l Pllgrcll%mﬁm%er 6 and

are here |ncorp Tat e
ARHNT04r edny Var@eﬁbmaﬁﬂlﬂg fBeergIONPs iPNohe akStBES Ae IbBing generally
DNA- preservi ng solution. O her suitable conpositions
SRnaralebBome RABGE to the skilled worker, - 19 -
In use, in one exanple, a sanple of saliva froma
subj egt
At or a0 e IR SRR I B apd g e gl gioreine
megrrpbas oflegad such thst plsatfetbnivid Hisrupe paemdzable2nefibrane 160 when

. 400. . To collect .saliva froma subject, .in e
b 20 e V04 585 o iR ot P B8 D THEEE s iy Peale membrane
P66 {vReh Bfl 180 and 6&1 Wafhl"i"nefﬁe @%efn rQirktaRbitieal i ng. | f
possi bl e, the subject wil ush hi's teeth (w thout
usi ng toot hpaste). |f possible, the subject will rinse
hi s/ h&E DSwith 50 M of water. The subject will be
requested to wait for 5-10 minutes to allow the nouth
to cI t ]

%gﬁclnﬁfsn \rls%cot%(ea nff%ﬁlsrﬁ#{? Oga e;‘:‘;{}*gg%h{a{ntvg?tﬁ tthe Jo@l?’%fner system of
dm:l plesrtrlt Gipphcaiionurst sdltabllaefok Ewlehsably statihy a C(ﬁﬁpdfmsoﬂ heended to

10. Wi ter. | ast eatinhg a

bR P g HE G bSRoRB Y el Sgd dEgh Adiological sample.
GohibRGfcaPdnile 88l in¥RABBYdil nutes. If the
sukij e(:tC fi rl?nget halt he/ she1 3?%&8?}%(?@&%38{{&&' iver
sufficient saliva, he/she will be given a few grains
of t a&eélraévdngaﬂaltbamﬁ@lv\funadmmﬂr@i simed farcoblectingne biokeical sample
su Sggltﬂtge ;&%hne-h{sn(u) r‘f){a%tpi S of bl{)lquglgﬁ garr\l/;i}%sulﬁéf:%e skin, hair, fecal
ﬁfétttbld'b@@lly ﬂmds,vus@u@k:sllwﬂdhhé hlaa, tations/disabilities),
an inplenment 15 (e.g., swab, transfer pipette) may be
used for sanple collection. Siml S\Eéy’ a subj ect may
be prdbe ded abedilyufluid] cagyusednbsieinnet®rs taes @@turaélwqqq@t)rmg fluid

PR 0 3 AR S LB By e

hasgglihabalvpbdrgngeal catl | s\nalselécrem)ﬁs ,tirimec alucast gastricvjuddes, pancreatic
A .subst ance, such, as osition to stabili ze

presseleges, semgy @Foqﬂa@.q?ﬂ%% NOR ASPEYEIOBYER: FrLYWRB ei

acid and saliva is stored within reservoir 102 of lid

100. The ternd-16bdli9QidsSe’t heRisaldagdgebdt Rrdhatefds &Y @Pgregate of
to the E}l,erm ng position, and t he substance conbi nes

eelishusupldy ©4 i pﬂat1¢qiardhad;wmet1@r 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.
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Alternatively, Iid 100 is attached to funnel 400,
nmoved to the piercing position, and the substance
conbines with the saliva in interior 530. 25The

conbi nation of the conposition to stabilize, preserve,
or facilitate the recovery ofupuclelc acid and saliva
may then be used in st andard nucleic acid testing

react f exa for det ectj on uantj tati.on.
Al ter J.IE it ;Mnu?lﬁ]é Gy ?.ﬁaweéinﬁ?pﬁyl ggt%gs( 3 @qChaip i pucleotides,

ﬁﬁﬁfdﬁi@&%x§ﬁ§$ﬁi@l§@ Qeid J(D@% GNGhHUBR RGN (RN 5@91@a1'l}9 found in

exanple, - for detection of nucleic ac

dnmmscvrecs,vm tchxonmtme salifoglzondAig errbasoweby, Ofymﬂh@m,m@ucleus

emoved fromvial 500, and cap 520 is attached to

(érogr&gws@ﬁgr SFUFPal 500. In this exanple, the

conbi nation may be stored within vial 500 and

subseqhe priny“riwadcleicakideoarfRNe”, hotised dedi,irofdroh a wide range of

nucl ei c ,acid contained within the saliva. 5ln on

R\fe speies. tindugings bRt nphlistited da J@Shtra?lﬁ@rla%wﬁeraa%oand small
0
ﬁﬂgsoﬂ%w&§ ne a?rfg%frkﬁgx lp?%ﬁlfg%ﬁg% A, SRAIPR ﬂﬁltorg RNAs, RNA

one exanpl'e, and”’ cont al ner sys
30R0sear(singlezad dablshigmdedgpostibr s@odedebry negatise kgrandetn and the

R 3he RIS o o0 e @ o Rt Bigeh Bipii o human,
hblhdmah U&Hfh@'ba@@%aﬁ%gﬁp |p¥&6£daﬁnpéfhsﬁdlc %9%1@&&1@ elﬁuftﬁ&e)ﬂular in

attached. I'n anothér exanple, vial 10 and Iid
oo, & viep, @}@Bém@@@sﬁﬁ@t@lszweﬁ or Shl ppi ng vvhen VI aI
1 and Iid 100 are separate. In another exanple, lid 1,

funnel, 400 an oI " w :

00, - SPaoR B BRI ERMAE i TR AP ey R Rt o
e deefetibBovdohbibQDnadEsesiRanRi®dm hity vf the daBvary glands, including
appr eciated that a variety nethods of ship

i SUBgaxilg . pp%sylplﬁ@u@lxgﬁ@ﬁse gplggnadly %p% gvaitrhethe secretions
[ a |
e O e
cont ai ner system 300 or contai ner system 600 f|t
wi t hi Tha tmﬁsiﬂlj@t’hmisIus@h@ebpeefeisrtocameam‘mahpﬂ human Desirably,

cont ai.ner, syst em 300 or cont ner S 600 f

Tt Aetris GhawOpa Dt G BIRET ST e JRaRtAgS f nucleic acid
BlbaRsah £§ﬁi/<')r ®hQkion! MAt §é%ﬁﬁblfy' e QY @&'1§hurh£1€

standard European nail slot haS a width of about 3 cm

Al ternatively, container system 300 or container

syst efn 660 4 subsidgnchi sichrsencahpgsetiooiitendad e stabilize, preserve, or
S a r.n S f

acl lhta%aalﬁa %) g%gt ofc?lﬂag lc %‘:n&‘tr}gérﬁ aég (%lég g%lf Ea’?{g{‘@g plrgesseglr?fi within

irReanin 002 PRl i «l @sereeabikt h@dlkminenarﬂﬁﬁtablbw(ﬁnlﬂfsﬂmnd eiviclade those
for releasably stori a substance, The

aatoRd i SneP A O, slanig GBRk A0T Ot dniermgtional PCT
%Bﬁl%aﬁ@ﬂ%%tAQOb@/%O@@? & it "MEBS IAPBlication 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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Anot her aspect of the present invention provides a
nmet hod of conbi ning a 25 substance with a bi ol ogi cal
sanpl e. This nmethod conprises providing a container
systemin accordance with the present invention,
wherein the container systemjgcludes the substance

and providing the biol ogical sanple - 21 -
th the t wh
st R G AT R

ontahiRk @ @G 1. NABerBh @@ ivéa 50828t Rhed to funnarmmh giid a sample of
aspect of the present invention provides a net hod of

seliyhiis/plaeedawishis|cbginben2 sfiivpndd 408+ prol onged peri ods of
time. Desirably archiving is at room5 tenperature.

Thi s ELO0%SORIASAS HRU ] 08 AaBB BNSEICUSLRILER o vai

accor dance W | Aventlon’ and provi
fothsieaiod ®f BOr- Gir mhiuth lb@fdrél Ea_sbd:am]bgg i[ﬁ;adssﬁm;rﬁieaubjent wilkebrush his

exanpl.e, pralonged storage is. at er at for
ot tion! D66 OO ie L PaBIh TS0 WEERAT 1o b ek Figuth with
‘ﬂg%lﬂsof Rhet TAR %ug@&t\k]ﬂl @?&u&ﬁ@&‘i@%ﬂtfopﬁﬁ Or@ﬁﬁllfbs to allow the

out one year. her aspect of
moeﬁletmt cleanvodnratem Fpr suhmimsalde Ito splt dheycwill b@tnstmctodl tcaSplt saliva

Ie and m the s ubst The

el Gl dmneral FETahe /v B Gpatn eCtRe: e (ngr 2 I mark.
Weﬁﬁﬁg‘&ftér'léls% At arNEhsidpSthEBIUBTS deSfabldiBut kS LedsBRTE ofcouecuon
optionally with a substance stored within the |id of

phealivemagi take sevieeal anmutes Alf] thp smhwc& dinde that he/sheistunablgdo deliver

ent . application tlon
g@fg ‘df’%ﬁ’ he she w1ff]h 11141 +fS taﬁ@esﬁ %‘ etgs&é‘& anél told not
kdbé benardedt @ swmec(if thé‘l lsﬁgar ny epﬁt maa t]@e Kztaalmﬁ sabidcanmable to spit
herein incorporated by reference to the sane extent as

i(ef g-e SOt nERURdEaldr g Brdiidiala ﬁmﬂphm@»ﬁa&wn 1530t tEp an lmplement
||
 SSPLFDSTPARIFE) 6Lt Sl Kbl i, o i

inmyelmt providbé iaﬂgluﬁd’l(ESg dmeathwhsld, water, wallde) begaile ldsrber mouth and
t hat the sane y, .be varied in

VAR BlES K BUstois b el wgwdgﬁné@ glﬁf@t?ﬁﬁtf@? gaifl figid would
q)ggel%éd fntd cgggﬂieonq,flalt he invention, and all such

fications as woul d be obvious to one skilled in
the art are intended to be included within the scope .
of thé\ sdistanes.ryclk laaiaremposition to stabilize, preserve, and/or facilitate the

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.

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,
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- 22 - THE EMBODI MENTS OF THE I NVENTION I N WH CH AN
EXCLUSI VE PROPERTY OR PRI VI LEGE | S CLAI MED ARE DEFI NED
AS FOLLOWE: 1. A container systemfor rel easably
storing a substance, conprising: a) avia
conprising a first open end fgy_ receiving a sanple, a
second end 5conprising a sanple storage chanber and a

iercin nber.. an . b). a lid. fi d .t .
Fis sty OE Ricloie S eonpinge wlbindo pelnGon flfafGel funnel 400 is
F@sRed Fidm Fvedl 509! Shdeag 5B SURBLRACR, thadPe cR OF GRABDE. In this
nmenbr ane sealing the substance within said reservoir,

wkranEe.nthe weabinsgiod sys beniorgl wiitbiediab§09 endwubseguently used, for
engagenent .of. sai.d vial wth. sai i . ai d vial
Shangg g gt ot SR lnape S8 ET on 1

whi ch the piercing nmenber disrupts the pierceable

menbr anent aspédt af the uprdseRo HimenticAatdoaninteetsyeem 360 dnd container

reservoir and i d chanber, wherein the_ cha o .
getine §04 i sized BRINgo 1 me sopaple VY 1 ﬂgib B 08 of ontainer
*uy . . S | c . .

B 04 AP DRy B L) g 1 e
d0tvahd cdlfdedn miah§ORbT cartaiaempystenoélp hret igedpler shippieg vafen lid 1,

aid reseryoir, .said | I having a scali sur.face far .
Sue! 40T g, EoliciPRg a0y 9 Srosieli AU i o tsT prnple, vial 1
6RNLAI106of SYShB} JEEH J0O SheYsitcd BAYhiFFBe Kheh hadl MBand 1R 100 are
2, wherein said reservoir is configured to retain
atyatate.1 Indanothenbamepla, id Lofunngl 400G ad cellrston 4iaH®0 of container

\%f]sge%ng :6&6,2%{?&%%%@09 gk%}%lgllg %etnciidfj‘ {],yfuglqeq éﬁﬁ) a%ldacioﬁgctlon'vigl’ 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,
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

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
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
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20pi erceabl e nenbrane is inert. 5.The contai ner system
according to any one of clains 1 - 4, wherein said

pi ereeabl e nenbrane renains i ntact and pi erceabl e at
tenperatures of from about -80C to about 70C. 6. The
cont ai ner system accordi ng L%%qny one of clainms 1 - 5,
wherein said 25pi erceable nenbrane is sealingly

%té;'é{ _aplgeg éz}nﬁhgﬁl% ?pé%t%a h}?\gen gr{l,ggv&gﬁgt{ ’t fgrc%g eselr Vs%f’ste% includes a
§ORRhOA: BRSetviteS BRlcic acid #Ba biological BnpleNt ai ner system
according'to claiml1l, wherein the wwdth of said first

end is approximately equivalent to the width of said .
secondneihgr asigct Phethe driesenharvesiien aviowdesop dneifod of archiving a

laiml, reln ' I.[S: [ g ' :
Pl B8 B AL 08 1 SeDBIBLLY B i o room
fegRfAireg This Arthodnenpiised prionklink a Sontwher @istensai abcordance with
chanber is con figureg,to r%ceive abo 1,1151 t ab?ut
the miFsenioNVERicl andrspading ppubsipreedahitghivie 9?&02%1% sample. In
r

SHEPLANIE PRSI e RS bR Yu ghout g ek
saoplteo weeks, dibut Tiree @aksaiabeut enesmenthacwoe diangatoot amg month,
one of clainms 1 - 10, wherein the said 10 piercing

8P° &&ends from a base surface of said chanber.

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.

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.

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.
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12. The contai ner system according to claim11,

wherein said piercing nenber extends approximately
perpendi cularly fromsaid base. 13. The contai ner
system according to claim11l, wherein said piercing
menber is angled inwardly or -@2twardly toward said
first open end of said vial. 1514. The contai ner system

AgEor BMEODOVBRYTSONGF Ofr i aiNEENTION SINWReIRiT! $8Y dEXCLUSIVE
pi erci ng nmenber conprises a side wall, a first cutting

SRS ERIR BRIV Hitva I$ CLAIVIED ARgdDEGINED ADFaliedusd

corner that defines the intersection between said

3yt o sHBReRNERR Lt AR Mg paithe d R CERREN R

further 20includes a second cutting edge. 16. The

cont aiaher vay sbempriamgos dirsigoped amy fonescefviny ai siple,-a t&ond end
wherein said vial conprises pluraljty of piercing

Tenbo COMPIERE RIS AES Shange f BCEGRSIMSEDEE 28 ai m

16, wherein said vial conprises three piercing

mermbens a lid codfigured Yo THBoCMNE AABE sai¥ 18 BaRCEPESNhPGkihPa reservoir
any one of clainms 1 - 18, whereln said SP(stem
edl1

domiliingdhe suhistange.randrespitiseatde alanryaneaiedliog thetrabstance within said

3gal it | eakage to the outside of said container
sys% em’ fol |l owi ng novenent of said container systemto
said piercing position. 20.The contai ner system

adeodinli wigent aidyatam kloset & ebmo sl dergRathg oTRaidS/ial with said lid,
AU R SHEL T A BRI do BrgercigboEMgRyn Which the pircing mernber
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.

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.

3. The container system accordingly to any one of claims 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
pierceable membrane remains intact and pierceable at temperatures of from about -80°C

to about 70°C.

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.
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engages a surface of said vial when the systemis said

pi erci ng position. 21. The container system according

to any one of clainms 1 -20, wherein said vial and said

lid are sized for shipping in both an unattached state

and an attached state. 22. A c@it-ai ner systemfor

rel easably storing a substance, conprising: 10a) a

vi al  quERbh&IMRE spst&HABRRMink 6 claghal WheiRiamatior f)d Arst end is
lid conprising a reservoir for holding the substance,
aperosingitely caniypleniorthe aidth o€ sdiil seponthendubst ance wit hin

said reservoir; md c) a funnel conprising a
foi 1 st g, f L V4: ' . a_pi Lng.
S5t 198 ORS00 B P sty

eviderttharesasesennd epen end and 15 being in fluid

comruni cation with said chanber, said funnel being

renovably attachable to said |lid at said first open

énd aﬁge%m@@gwsg%ﬁ“ﬁéﬁﬁﬁﬁﬁbw Jreliciimad 19 véirgn said chamber

Y @nfigtiredab bRRLUBIUENT 0BT Oml %iﬁgd ﬁelﬁiéﬁlte systemis

cl osed by renovabl e attachnent of sa o0 said
funnel , said systemis novable to a piercing position
iLA- whildg conteinst syemgeaedingrtodilamupt wharbie sa6l chamber is configured

%g%&&gggggﬁgqu&gﬁgug@nﬁb%gﬁ%fIuid comuni cat i on

ween sa reservoir and Is%n%lﬁ'anber, via said
channel , wherein the chanber is seal ed agai nst | eakage
tld. t hdhoubsiaiter of sttineaccontigy treanysysd efrciaimg he- po,exkdrig the said

osi.tion. 23. The container system according to claim
%?%%Wegamn@% ngIE&rPa?‘f 230 C%Of/\%m? chamber.gef j ni ng al |

or a portion of the perinmeter of said reservoir and

i1ncl udihBGoohta3ea! §yREns WebaRg 2l Ahint 88l VAl ¥n A APAde member
sai d pi erceabl e rrenbr ane :
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
piercing member comprises a side wall, 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.

15.  The container syétem according to claim 14, wherein said side wall further

includes a second cutting edge.

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

comprises a plurality of piercing members.

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

piercing members.

18.  The container system according to claim 16, wherein said vial comprises two

piercing members.
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- 25 - 25. The container system according to any one

of clains 22 - 24, wherein said pierceable nenbrane is

i nert. 26. The contai ner system according to any one

of clains 22 - 25, wherein said pierceabl e nenbrane

mai ntai ns intact and pierceabl2d -at tenperatures of

from about - 580C to about 70C. 27. The contai ner

dyst efMhacontatlicngystem asyording t@bnyg bad oclZizis-1 268, wiltesigishid system

sai d pierceable mepbrane i s, sealingly attached to said )

SERPTIFRS sgghqga@@alb%,foaﬁeaé@géqu\/@an@eh%nsg éeélkagﬁgto the outside of said
. . ' ' enf . i

e R oy Ml A o Dk L0ty T Blecing positon.

clainms 22 - 27, wherein said 10 piercing nenber

Rt enddef coraiaer ispstemi accosding doeclafm sH), dwhemeinelsaid 2&ling means

The contai net system a rding to clalm28, wherein, .
SRR PR Aeroqs 16 ger Rnrdiel e o ieiiap e ot sealingly
teapvaicsl a S@ifsbeldf1said vaRemAnEe §fstehdistafdiiBelng podfionThe

cont ai ner system according to any one of clains 22 -

29, wherein said piercing nenber conprises a side

val |, Thecppigineg gysigm @C@@%ég Exawiey claisml a 20 wherein said vial and

' - : 0 G f] t
T Ship e B AR P LRt e
wall. 31. The contai ner system according to claim 30,
vBer eincadiidersiydemal keleasably desing asebaatecetrhprisgngedge.
32. The contai ner system according to any one of
clain%'zz.- 31 .mherehn ﬁ%gd fgnnel 20conpri ses a
ol ur al®? £y FOBPUIRE AGHABREPEICTAINEE a$HAPICO Nt ai ner
system according to claim 32, wherein said funnel
conpr ibjes lidhe@BpiNigY @i RPerBIFDRE Sholding the substance, and a pierceable

membrane sealing the substance within said reservoir; and

¢) 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, 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 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 22 wherein said lid comprises a wall
defining all or a portion of the perimeter of said reservoir and including a sealing surface

for sealingly attaching said pierceable membrane

24.  The container system accordingly to any one of claims 22 or 23, wherein said

reservoir is configured to retain about 1 ml to about 4 ml of said substance.
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34. The contai ner system according to claim 33,
wherein said funnel conprises two piercing nenbers. -

26 - 35. The contai ner system according to any one of
clainms 11 - 34, wherein said systemconprises sealing

means for sealing said chanber25agai nst | eakage to the
out si de of said container system 36. The contai ner
9y st ermhacadaihdigsyls@ent laaddnilidp, toWisr end oS @ldmS e L 179, wherein said
means_conprjses. a sealing wall about the interior
Pisresahicapenbi@nefs 18aitd |id that sealingly engages a
surface of said funnel when the systemis in the

ker ci ;1 1.0 ' : Co=di ; :
Py e sten Jocol Wy I8 THE, B OB KRLAT 21 ¢ 25" Wirein said
pireabkb lyenabbac hedntbios Satha fndnpiedceabiel at tengebrdtares of from about -

chnent to a cap when rel eased fromsaid funnel

%é%g??ﬂgmﬁgﬁééiner system according to any one of
clainms 22 - 37, wherein said vial is configured for
B3e | Tt REMEG §RRAT BEQRNing W RFEMe of 3RimdPe — 26, Jvherein said

cont ai ner sgst em’according to claim38, wherein sali
vicateahksnelinhans isoseslinglptattadef ¢v paid wealing surface by an adhesive, a heat-

i ndustry-standard di nensi ons.for a.bl oad coll ection
SRR e R G P STt ond e g o or el 38
or 39, wherein said vial is a T501 15tube. 41. The

Q8nt aiTherconyBit@my8Ra0heiording Goadhy ORe 00fclangi AT - 22, wherein said
40, wherein said_chanber is sized to hold about 1 m
PETERS tRemibst gxtends from anfpferigiohiriapnel sasd/ Swagh accor di ng

to any one of claims 1 - 41, wherein said substance is

co [ g e r :
20} ang8 iy A L el gF Y i fimente
eogitadinverdlyys toatwadydowanigatdofict apem ehd of vhid feinel.sai d

nucleic acid is DNA or RNA.

30.  The container system according to any one of claims 22 - 29, wherein said
piercing member comprises a side wall, 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.

31.  The container system according to claim 30, wherein said side wall includes a

second cutting edge.

32.  The container system according to any one of claims 22 - 31, wherein said funnel

comprises a plurality of piercing members.

33.  The container system according to claim 32, wherein said funnel comprises three

piercing members.

34.  The container system according to claim 33, wherein said funnel comprises two

piercing members.
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44. The contai ner system according to any one of
clains 1 - 43, additionally conprising a solid or

sem -solid material within said vial and nmaintai ned
separate from 25t he substance in the reservoir of said
lid until said pierceablc nment¥ane is disrupted. - 27
- 45. A nethod of conbining a substance with a

B6 0l ogihe adonsdumge| &ysteaoapording o 4n§) o Oﬁ}ctﬁirlﬁ 1a - 34, ;vherein said
cont ai ner system accordjng to any qone _of clains 1 -21; .
CEYCIp cORPHTisertie BgAR Or Penlingsaldhelamber agnin Iepkage to the outside

%Pgai&%nt&ilnexséyg%ﬁai d contai ner system by renovably

attachi ng sal d to said vial; and 5(d) piercing

said nenbrane to rel ease said substance into said

dhanbdhe bgontainem gygerh dadcotlimndoselaun vi%al wheregaisaid sealing means
piercing positiaon 6. A net hod of. conbining.a ., .. .
Bhblaicn e S8y dRuG RS Ean peSSIBIrT S mgid id)thar sealinely
RA@eElh B feceGIRAid fifde] SIShH EY 6@ idiNthelerdity pB&i€oRf

claims 22 -41; (b) providing the sanple to the chanber

i.n the vial through said funnel; and 10(c) closing . . =
34i d dbRcantamer 8ypEaR Arqydipg fb¥abere ¢talaeri2dg 3aplicreinysaid vial is

tr&ee?SQ@)l? bRl BREN £l YnaSPed HHARhmeAN a cap when released from

said funnel.

38.  The container system according to any one of claims 22 - 37, wherein said vial is

configured for use in standard laboratory equipment.

39.  The container system according to claim 38, wherein said vial has dimensions

that conforms with industry-standard dimensions for a blood collection tube.

40.  The container system according to claim 38 or 39, wherein said vial is a T501
tube.

41.  The container system according to any one of claims 22 — 40, wherein said

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

42.  The container system according to any one of claims 1 — 41, wherein said
substance is a composition for the stabilization and recovery of a nucleic acid from a

biological sample.

43.  The container system according to claim 42, wherein said nucleic acid is DNA or
RNA.

44.  The container system according to any one of claims 1 — 43, additionally
comprising a solid or semi-solid material within said vial and maintained separate from

the substance in the reservoir of said lid until said pierceable membrane is disrupted.
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(d) piercing said nenbrane to rel ease sai d substance
into said chanber by noving said systemto said

pi ercing position. 47.The nmethod according to claim45
or 46, wherein the substance is a nucleic acid
15preservi ng substance. 48. Th@7met hod accordi ng to any
one of claim45 - 47, wherein the sanple is a

b0l ogi mathod afipb@bindsy afhibstartdeith adidogical gamnpleaoympriing:
of claim45 -48, for archiving the sanple 50. A kit

for sanple .collection and storage, r|5|
cont a? HEFOLGOEARORILST §Y High eECN gé?w ?necqt%?%lsi

44; and b) instructions for the use thereof
(b) providing the sample to the chamber in the vial; and

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

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

moving said lid and said vial to said piercing position.

46. A method of combining a substance with a biological sample, comprising:
(a) providing a container system according to any one of claims 22 —41;
(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 substance into said chamber by

moving said system to said piercing position.

47.  The method according to claim 45 or 46, wherein the substance is a nucleic acid

preserving substance.

48.  The method according to any one of claim 45 — 47, wherein the sample is a

biological sample.
49.  The method according to any one of claim 45 — 48, for archiving the sample.
50. A kit for sample collection and storage, comprising:

a) a container system according to any one of claims 1 to 44; and

b) instructions for the use thereof.



