PHOSPHATASE | NHI BI TOR SAMPLE COLLECTI ON SYSTEM FI ELD

OF THE I NVENTI ON [ 0001] The present invention is
walzesos@d’t o a net hod and device for coll ecti nBCEOS2004/039969

stabilizing a biological sanpl e, particularly a whol e

bl ood sanpl e, direct a_ patient.
opect 1 PR BHATASTo IR TOR AR HoLkEETON sSysTEM
col l ection containers having a stabilizing additive
contai ned therein for stabilizing proteins inmediately
on col lection of a [RIBLIYOFTHEINNVENARON or
inhibiting protein nodifications during storage
t hereof . BACKGROUND OF THE | NVENTI ON [ 0002] The st udy
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profile of a healthy indivi vs. the profile of a ‘

sagipde arbr imdhiving pmtelnrmyO@ﬁ@mom fprgraetierage thesgofcan be
used as future indicators of disease states. As known
in the art, mass spectronetry is a key tool used to
| ook at such pr oBAICISGROENDAF T ENVENDRYNPr ot ei n
.study is the many nodifications a proteln goes through
inits lifetime, which are broadly called
r I C : St :
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consi stent over tine. Thus, profile beljeved to
typiallpasipglerss Eoureaiie rg%eakcgew BrgSteein e Paot?larproﬁles that may
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asis sufficient to serve as a I agnosti c
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SUMMARY OF THE INVENTION

[0003] The most common mechanism of communication between cells involves the release
of signaling molecules, such as hormones, neurotransmitters, and growth factors, from one
cell type that interact with and activate specific receptor proteins on the surface of target
cells. The activated receptor then generates an intracellular signal that ultimately couples to
specific functional processes in cells to produce a physiological response. Studies of the
signal transduction pathways that couple receptor activation to these physiological responses

represent one of the most active and important research areas in modern biology. Signal



represent one of the nost active and inportant

research areas in nodern biology. Signaltransduction
warwdiosasar e fundanmental to di sease research, PETIYS2004/039969

di scovery and devel opnent, and di agnostics. The

reversi bl e attachnment of phosphate to, s riq;,
trepsdgeiimeudiag afeyﬁméarﬁ@ntalegq dhgerse Gpseaishy arugrdippayewi i development,
whf GRGORES  THEREPAFLRMYER Rl B Brph 16 2pfie, nftBie and tyrosine
resittiges cabiir mbteidvels extontio]l arsthatiisne ¢hatgiaysfa key role in most if not all
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p%%%gp atgM gé?ﬁ@%ﬁ%%?@? ??%ﬂ) These pathway effects
continue to be active after biol ogical sanples are
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ex-vivo nodifications, phosphate renoval, in
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. . ) r ., I o .
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oPclaeniickds, ipndtietni thosphatesk tidiibisorsyi is horampwlyarsed o hmittremoval of phosphate
five inhibitor re-nmjxed. It is unfortupate, that by
xS (e st et Al piedds Goddfiions). ( hat
the nuch of the activity being studied is "unnatural™
or ex vivo artifact. For certain studies, it_is _.
19045 e ey Igmngeeda 9 nhibitorR dp b len rqtved il gFodisry and some even
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pravide pinfeion] eoghtailsorith khgwheasioom teete five inhibifers pre-mixed. It is
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bdiAg studiedrnt F@fhaniel Wil @s vavotird fic F srade@ginOstudied, iteig tiin@ortant to be able
devi ces that contain one or nore pre-|oaded protein o
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DRAW NGS [0006] FIG 1 is a perspective view of a
typi cal blood collection tube. [0007] FIG 2 is a )
[Qiﬁ)ﬁl; pae inveation mgluges a diveste fenge ef cqligoide] devices theg cpatajn one or more
e ective. vi c 1.0 S .
PR R gt g, SRR C S SRR S plimen comacts
c6ltdckiest idevicas gernbinyediately comes in contact with the inhibitor and the

dephosphorylation activity is regulated.



[0009] FIG 4 is a longitudinal sectional view of a
syringe. [0010] FIG 5 is a longitudinal sectional
wao e@wosfisanot her enbodi nent of a syringe. [ 001R¢T/BE1804/039969
6a is a side view of a catheter assenbly, while FIG
6b is a partial side view of the catheter. 012] FI G
7 is a perspedRUE DESGRIPTION OF THE DBAWINGSG g s
a perspective viewillustrating a blood collecting
bag. DETAI LED DESCRI PTI ON OF THE | NVENTI ON [ 0014]

[0006] e t hi BIG.Nvieatpemspedtivesadw of & ebiday biwob edilentionh sutien
many different forns, there will herein be described
in detail preferred enbodi nents of the invention, with

under [ : j.scl osure is to be

U@gﬁsideregkggﬂgggﬁ%ﬁg%ykgﬁafﬁgég%?%@Fbles of the
invention and is not intended to limt the invention

to the enbodi nents illustrated and descri hed. Nunperous
[0088]; at i onElGrel 1@ PrisRREUING VIsSt Slohiemyis pellsgliphagsbly, fhile FIG. 3b
wi t hout d : T 1L : j ntion.

The scopegggk% éﬁ%ﬁﬁgﬁ¥ﬁ%ﬁﬁéﬁ¥Fbgggﬁgggﬁfggﬁﬁy t he

appended cl ai s and their equivalents. [0015] The

present inpvention is airfcted o.netPods.and‘devices
[00891 st abi F1Gitg 2penaiinel $551analVET"H et £ 0&8npl e t o

better enabl e downstream anal ysis. Mire particularly,

the present invention is directed to nethods and
[00#07i ces f BIG.isnkiahorgitudirhhsectibud piey 9f @totlen embediatmt dha syringe.
a biological sanple during storage. According to the

present invention, the device conprises a container

tainin ; L Zi ; I8} ial i

e phar SRR v LR Lt PR ERE S} Dl side
sanpl e i nmiedi fittld gatlostercol | ecti on of the sanple. Also

accor di ng the present inven%ion, t he net hod
“@Sﬂprisestﬁ \AS GiPSEFPECIY ST OL B PIPSEE on cont ai ner
containing a stabilizing agent in an anount sufficient

to prevent or inhibit triggering of one or nore

[00f3]s phor yFHb.i&is apaspectas vibgw ilhisirhiing mplovd eolidvtisphag.ase
triggers and adding to the contai ner a biologica

sanpl e. [0016] Although it is possible to use the

present i nvepiirai Wi DESCRIPTION OFCPHEANVENTION

bi ol ogi cal sanple, preferably the biol oglical sanple is

any body fluid withdrawn froma patient. Most

B, 0 Hisaren R0 05 Gl By e oftns, here i

hé&8i Efestitsddu Rl frefe@Bl @nbbdigh«nePEE iiveAors Weth @8 understanding
red bl ood cell concentrates, platelet concentrates,

thatthequsaent disvlese isdip &, copsiderad as sxemplpryiafithe pripgiples of the invention
and is not intended to limit the invention to the embodiments illustrated and described.

Numerous variations may be made by persons skilled in the art without departure from the
spirit of the invention. The scope of the invention will be measured by the appended claims
and their equivalents.

[0015] The present invention is directed to methods and devices for stabilizing proteins in a
biological sample to better enable downstream analysis. More particularly, the present
invention is directed to methods and devices for inhibiting the phosphorylation cascade in a
biological sample during storage. According to the present invention, the device comprises a
container containing an amount of a stabilizing agent comprising a phosphatase inhibitor for
mixing with a biological sample immediately on collection of the sample. Also according to
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marrow aspirates, cerebral spinal fluid, tissue,
cells, feces, saliva and oral secretions, nasal

waewsosdiiens, |ynphatic fluid and the Iike. [OORTH/UII064/039969
sanpl e col |l ection system of the present invention can
enconpass any col |l ection device including, but not

th|e| pmes@dj inwenttomh ethe smethod scanepsises ngyndmgj ac eaoplef q;qj]@ctlon container

co arquggtal %q%sled 2, ggﬁ zﬁlgag oéjung glbflgg 1ey o;]prg{?e\élt ]%{e }thg)dt mggenng of one or

moW pﬁtﬁﬁﬁoryﬁﬁfohe&@éaﬂes PyCmhstine e phodphfi@ss trifgefOhid @fding to the
and ot multi-well plates; arrays; tubing;

cangyanr artoelpgiceksaipe. such as flasks, spinner flasks,

[0??15] dgﬁh&? ! ltel% e% ss@oev gor g{hg gfsi’es %?t%?n in'v%ﬁts %rb W&ﬁ{ 911%9 %Qoetem-contammg

blsw@ﬁhf aﬁrﬁplea[pebfaxisl@'nihlel Iislogivhp eirhpls 1@”&11ypb<m%1 tlgid Witddrawn from a
etc.; tissue and ot her biological sanple collection
Patight aiMiest splefswbharfbe Sidlegicdoemnledy vdiole Rlgod ¢rop component thereof.

C
Eg%e‘ﬂéyn?fs&%l%vﬁg{)ﬁg é:g( an?gfi’ér amnS?g??léer%y\@(&rltmﬁﬁigscgﬂ'[p%El@ﬁfelsssﬁﬂC‘j:ls red blood
calisqacentedtes Ipéat¢lal enriceimtesa lemmpj/te oonbérmratds,oplakmb,eserum urine, bone
havi ng a separating. er, e.g.,,a_nmechani ca
m%lé%\ﬁragxwas SFERecPing gté}d sug. £élls, decermtatiym aaghpral gecretions, nasal
] ﬁ[gmg ts is used. In such aspect,
Se% eaﬁﬁg%@%&%cg@d Sglggand/ or the exterior of the
[OQk'ﬂaleﬁt samgplereodbentionmystbre dfrtkapedentiinventioe cst abédniishgny collection

ent .. Accordjn .o.t present.inventjon, the . .
c B RG BEh el TprEBa” Sl oo b gihentgfuee bes; dlosed
syﬁieﬁb ibldodl Bslidchén Ricoiced)i §rh &aBRlRtioh ARE8] sﬁh@%& I sspeélauy pre-filled
glass is often used to manufacture the collectio
sytiagess ecathegats,i suchhes p@@@é Anes; npepotiien. ansotvtberprrerltewelaldplates arrays;
tu‘tﬁ)r%gi Ea ora% li’;‘g%%%f/lsg&;m g[f éfﬁgi}{}l%r "H%lsksecrto h& bodcﬁes V1als microscope
slidet, Mﬁlbfdéb@ifbeilﬁfe%@bﬁnﬂﬂieﬁ,t @)veﬂ;ﬁbﬁ’ Sffilﬁfs%ﬁ@pdi’@ls}’@@ﬁtb&é@&rﬁi assemblies;
and cel | ul osi cs. Mor e expensi ve plastics such as

pipestey taad rupetisolise iyl tessee a%l othen bro egle@rﬁamewd}f@n%@elstalners and
0 |

NP S8t ol T A 2R i) TOAEE, Ayl cgmainers

eléments hwobelllie athsiarridg vamaplss. uBﬁshei aspedief fHedsesttion, a sample collection

' ention include yo| ef ns, des ol yesters,
tubg ?ﬁa\elaaeassepafﬂt%r%@ﬂ%e@ 8-5ef GEC @lcag]cﬁewm@gg element, a gel or a filter

m@ aﬁi@ﬁﬁg ﬁ% ?gmﬁ%ﬂlcgﬂlﬁeﬁentsp@l AR j?rﬁe% thifdfior of the tube

olylm or opol yners suc as PTFE on('r
arﬂEﬁ’ t]iefdxmr(on‘)qf fﬁefszaphr@m)g menmt;e@wnmg/ Ibie dteeated kithr thde@tabﬂlzmg agent.

AfEIDE A DS prosen! Gremio B sl ifa 3V GRS e ctabdizing agent for

stawﬁzagtﬂe%&bgﬁalds%ﬁi pfes. One exenplary glass product is
PYR avai |l abl e from Com ng @ ass, Com ng, New

[08b3]id) astCerregliss is oftpreusaddn nepmuiashue tzencdilectimedevice used in the present

d { nt. t Cel .0Sic . .
lnﬁ?ﬂg@hc{ glﬁg]?{%ggregglglgtreng Gusreé h[ﬂflal?.la ctbgegg}e 89}1‘#’4&“%?1 Iél:égwe include
potfdtopiee, boly&Bsiiene, polyethyleneterephthalate, polystyrene, polycarbonate and

cellulosics. More expensive plastics such as polytetrafluoroethylene and other fluorinated
polymers may also be used. In addition to the materials mentioned above, examples of other
suitable materials for the collection devices used in the present invention include polyolefins,
polyamides, polyesters, silicones, polyurethanes, epoxies, acrylics, polyacrylates,
polysulfones, polymethacrylates, PEEK, polyimide and fluoropolymers such as PTFE
Teflon®, FEP Teflon®, Tefzel®, poly(vinylidene fluoride), PVDF and perfluoroalkoxy
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to formcollection devices according to the invention.
[0019] The stabilizing agent of the invention

W@ oivs05E8s one or nore phosphatase inhibitors pOT/ES1004/039969
i nhi bit phosphorylation activity and the associ at ed

nodi fication or, destruction, of ghotelns duri ng
resgr AgsoProguiscineyrling silicarglass amnalse ged ta EUfgcRe the collection
bi b <@I
B0 SHMRefiRlyrd SR, BrodBis PARINE, @RABRIBUE Cdrfing Glass, Comine,
Newdlybil) atlecrmicdegdlcadad idevicenda rbef usaagnmmbahhg no oémbodlments of the

R0 BRI OGS BiFBOaPREREDG e e prigerfontainers an also be used
to %ﬁﬁ%ﬂ&:@mnﬁ@ﬁc&%ée@ﬁﬁﬂg’@ tﬂ@iﬁ‘v@x%ldns pretreated with

e stabilizing agent, preferably by the manufacturer,
and is packaged in a readyto- use form Typl caIIy the

ol | ection vi.ce i.s steri.le and i
(SRS FRroiieeRCo B uiimitn shPorg & grohe) Hpphatese inhibitors
até @8 Sftibit PHOEYHRI aG @ ki B MKE thebissPhaelBESUELARIN or, destruction of
conpani es, biotechnol ogy conpani es, contract resear ch
pmtegmdlzrmg dorege whiavkiplogiopl pamplar dheragent stekilireshthe biological sample,
su[c tgsr tegltbzo Tk %a@?%’edl P?]gmg t% s@a%ge]_ Oglﬁ\égélglgﬁt th:l\ﬂ\?gf% 1ts [or prevents

moaiflcdti&) E@Bg@dﬁtﬁﬁﬁ%&M@gﬁ@tamvﬁprmiﬂsypraiwt i’rﬁﬂﬂl‘dl(yloglcal sample.
protect and process protein sanples for downstream

Inampyi@m@e witheoneopmledimspt efelie Juessit BIVERiRY. tthe cpldection device is pre-
trpe[t txltlj(l)egs\f glhgg g@gi ﬁaﬁgep% b?l Cg}rxgr(xgj{get\ért%?%géwgcﬁaged in a ready-
toi—llnsel fudnn gTygiedllynatie packaped cdbld)ectlble devick dwistegile pndtiealBo packaged in
banki ng, . protein identification and characterization,
StE‘F]StPéPlf?gg%ﬁP%’%iﬂén protein quantitation,
protein-protein interactions, developnent of protein
function assays, protein target finding and
_[0020] Tt ipmsantpimedittﬂni vald driwsed ng/yphaaimaemmiicmlaccbmpanMS, biotechnology

dru 'aCtlnng val i dati on, FrotelqﬁstructUE :tals and
COIMRANYAS; SOt rEB qh%r.ga%ﬁganﬁﬂgnveﬁl SHCREH g LoS5FEN Gpgtals and any
inSQtiSARA AR iddDOdblis RiebasaR studyiliepdtcdd. | THd fi8scfRRbntion would
conprises or consists of at |east one phosphatase
eriafkyi b@stemhersuot@mlvenle&mnégeamm prigedt rgndbprogess protein samples for
serine_or at as the PPP._or ,PPM
FERredpabfty o g BRI asRa Tl phifsptnn i ould serve
ad &ffohivend siﬁﬁfpl@é@lmh@a déned HiingrasalgficdBbjdehiosinaiame, but not limited
i nclude calyculin A nodularin, NIPP-I, mcrocystin
to,_fthe tfallewingcimotetk daskiaga or Qtelna idenifieatioar jagd ncharacterization, protein

e){ gggs%a@g)?elr? U£ f%f} J'Olt‘eglg- ﬁ(ﬁ!ﬁ%’x%ﬂt{e{'aghélls ’ﬁ.é\%l%&tt IO Pro’tem function

as3fgbp tistbin, ta@’w ﬁmddigl ﬁ{d Ralidatibh) prediztiod t(BR&Bogﬁ adetmination of drug
cycl osporin A FK 506/ rmunophl lin, conplex
actipped i Rlidaiong &1} BEASEIR sirpctutgh anal i 1 CksomRutér modeling. Clinical uses

PTP i ncl ude bpV(phen), dephostatin,
aﬁgp@@{)ﬁoésgﬁﬁ)lﬂéd.

i)

[0021] Preferably, the stabilizing agent comprises or consists of at least one phosphatase
inhibitor. Suitable examples include inhibitors of serine or threonine phosphatases (e.g., the
PPP or PPM families) and/or tyrosine phosphatases (the PTP family). For example,
inhibitors of PP1 phosphatase include calyculin A, nodularin, NIPP-1, microcystin LR,
tautomycin, okadaic acid, and cantharidin. Inhibitors of PP2A include calyculin A,

microcystin LR, okadaic acid, fostriecin, tautomycin, cantharidin, endothall, and nodularin.
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DMVHV, and sodi um ort hovanadat e. Phosphat ases and
inhibitors therefore are known in the art, and are

waeommesasal |y avail able, e.g., from Cal bi ochenPGf/USEN4/039969
D ego, California, USA. [0022] Conbinations of

phosphat ase inhibitors, commonly referred to as
Inmb;tﬂm af PB2B bycludmwl@ﬁparms%plf% S@pamgrungplilin complexes, cypermethrin,

S50 A oS o8 NN Ry g8,
DIMIEY, piicd ¥0 difem Sirghlot/ driad e d?hoﬁlﬁl{ataesr anphiifitopy thiegifore a0é known in the

interest; therefore, a stabj gent_containing.. .
g AFhenGS Gy Pl e Sl 4 Wlﬁ%?@l%o leppClifornia, USA.
desirable. [0023] In addition, it may be desirable to

i ncl ude protease inhibitors mﬁth t he phosphat ase
[G02R] kﬂohﬂnnations fdfrpﬂmephqba&enimhﬂ)lqorsotoehmnmlyatr'efe'rltegi.to as “cocktails” by

chgglenfpléa pﬁuBP su&/h Ig‘ﬁjélw?fgs p1?1f6¥21 géeaﬁeap%:@]g Cs?sbilizing agent. Such
“QIREAZS G E‘i?éréﬂyj ‘a@{/é?ltte?g%§§§ in ttﬂétoﬂhe? rf2b@Aas @%abilization for a range of
exopeptldases and t he hese, serine and

pmjz@nse iohi enqereat eths:efqrnha ksitatbdnz;n@rager@fcmmmg uhette than two phosphatase
qg E | opr ot ease and aspartic inhibitors
m&‘ll @ri)]@i réerg-%ﬂ?spia ht. Non-liniting exanples of
seri ne protease inhibitors include antipain,

rotinin, chynostatin, elastatjnal,

ﬂn@édﬁlpnslilm@hw desirable @@n@h@gp}oteaﬁpw@pbltq@@qth the phosphatase
r‘;{:‘hﬁo& '&Ogttdlgﬁ ggﬁfgfglzo c rﬁge\{rggo ﬂﬁies C%:s&glél?lh% %111b1tors of groteases such

ad Adinlel froRhRBCEsteinpiohasé) ds;ﬁrﬁépro&ﬂsés@bﬁ&alﬁ)fﬁmkses, thfol proteases,
aspartic protease i nhi bitors include pepstatin_and

exapepiitayer and\ba Jiken{Qtfithepe cseamp aad Cyficin RFiFase iRhiHors are of particular

. | r nlﬁﬁl -

11{3%{3%] gﬁtgln h@g?ﬁ%&éagaﬁ éﬁ'«g Ei ﬁég}l ity allso elﬁ s1(%’mﬁcaPt Non-limiting
mmﬂaipbf safresproteasel thédibifos 11mhaiq3:luﬁ1,pammmgt%1m chymostatin, elastatinal,

sbevbashgseler e ASELSABUSR, chn RS THCR Clpspeptin and soybean

tr?f%ﬁﬁ‘ A6 HRC T RARRW bP cySONE G Rbs 1ﬁd?i?deb?§tne)¥d'rﬂizﬁéit12&A (indoleacetic

bitor, pancreatic prote se i nhibitof, egg W )
acidpandth- 64, arshiebly etanmpec pf taspartic Piae®4] infffbetors include pepstatin and

VR R85 Bk B A 0 Gl Sl e EDTA, o

well 11N 0-phbstitholife Rl pRIsphdrahRBbL! IntAbiésp o8 Ieféc:)pe%tldases include, for
spray-dried material, a freeze-dried materi al,

exronpler amastasian thiegthién, @p@)élln Acarrylsdlaroﬁ,m By béddlap@albﬁmgm@e examples of
addi t i ve, . buf.f t 3t
pRl it Y RS ABA g narRbioual BRY b SlER b Hpppgin inbibicor

padopdditicipZdtbsbe 2bbitor] SgPwhit€bARtatini ant legg whire cyﬂht(ih t he
coll ection device 1n such a formso as to optimze

[Rd] The istabilizing pgent mrisbbe &t any paiile iform mafﬁuda%éaw% Jimited to, a
S&?ltl‘%?rstll%}ie% ([3 ot &ﬁ&f lII ulhn &)Q@ét lattalﬂép\é' §1]119 09 @Praa/ -dried material, a

al'so a sequent “sterilizat
fieetehdrivd minedhl, apewdery af;faﬂmle a gel crystals, substrate-bound addltlve buffered

matrix, or a lyophilized material. Because the half-life of many inhibitors is short, the

stabilizing agent is preferably introduced into the collection device in such a form so as to
optimize the shelf life of the inhibitor. Lyophilization appears to be particularly useful in that
it provides good stability and also allows subsequent sterilization, both of which are key from

a standpoint of automation, standardization, and clinical implementation.



a standpoi nt of automation, standardization, and

clinical inplenentation.[0025] The stabilizing agent
woreyslossiBbcat ed on any surface of the col | ectiPOT/US2004/039969

devi ce. The stabilizing agent may al so be | ocated on
st0£%ers seal s for closing such dEVICFS or

[002Ehdhe stebiliz bHraySif foseled oantnysestage of éh%golleaFlon device. The
st 1“%{ J%ée?f rrﬁaﬁz Qllsgso%dlo%%@'(ﬂl Std geé\llaﬁlﬁeﬁr fég 1588 Mevices or on
{a agent ocat e ere a at

1ﬂe€1@eﬁ1ﬁca®neomp¢@ht Qﬁrﬂd@bl arelf stbreurtasies, ecnt Iodmrdﬁxseﬂﬁ pberced within such
anywhere within the reservaoir_portion ddi t

desaeas. Fﬂﬁ@@{ﬂk}g{ shestahilizigg pgend 1%&‘[@& ﬁxpmv{lerplagcmg at least one interior wall

ofs?l'i]es' P Yo dJJ%S ’O]EI dnyPB¥% PR itRS AR B0 BBRfoﬁﬁt 14 NMRidition, some

ent omlig such inhibitors, use of
pkm;@hateset mhﬁ;;tots 1gay exlibia hight sensitivited Tihuh et miay fpeaiesirable to protect the

T R G| Sh D, S0 b SRV B4R o
ot m@@@gﬁs@}vaﬁbﬁ“vﬂﬁdoﬁ' Wehlaad ¥RlaMiaghhRCiKILk, t9e8tta88Rider window on

into a capsul e that protects it fromlight exposure
ambegr. tubienfopandrpeadent @laim). anﬂltcmetquéy,aldaﬂgg tthe ageigsipte a capsule that
d al so. addr

Pl@g%’g%{t 2‘?)31%1 Egﬁheé(pgﬂgﬁt “&ralt 'S ered O\I}glh {indc' Echﬁg placing the capsule into the

nibRGRsld alkb ddrelethGEduen @a@@tﬂ&ﬁﬁg’%h% hgeGRnt algpredthi@ither undesirable
el enents in the container. Capsule materials that

inférestising detipesn thamgent and| atbertglemenis dn g pomiainGin §apsilgematerials that
art 0026 be applied to
d]ts?%v%%?(fnesa%rrp-{e go&%\?ﬁt%{e&%%&egl%% n‘%eﬂ??% met hods. For

exanpl e, the stabilizing agent nmay be spray dried,

| oosel y di spensed or |yophilized over hhe surface. of
[@0Z6] Th@ eﬁﬁarb&im%lagelﬁfm% @ecft‘ﬂplhé@ttf) dhe gellpdtion device by any number of

nat i v h t
o8l ey B g 9P OB, v SHED B8R dispnscd o
lyobhﬂllze@ exsrofhe spxfadel @ithefintelier wall loddhé omilecdevm device. Alternatively, the
IEI tional methods for providi the _col |l ection vi ce. ‘ .
sigbiinergess S FVhE gt OF 4aicbios. o Sxpppls: My be positioned in the
reb¥RbEA drdon bP 1l SRSGod B&/i168S WugHioARPMBIoaS f(ﬁ%ﬁ%db@ e collection
a contal ner, one reconstitutes a solid form of
dexgentvithrible *sﬂabthznmgsqgem%s atsh @oaspbheo pl"rypalalaly,awUIJmOS@the desired amount
iquid . into the cont ai ner.. The pray. .
ofpit R R Baer] % ERBUBYE BT O LRGPP gpen dispenses the

]I§1&f Be:este afboliMt émm&u ik @@ cohQBr?] TROBqsId dMy BeyspRirbldried, disposed into
cation of the stabilizing agent are determ ned by

thedboetonl ofithe cerfiner, orisHbieguenily lyorhikigrde of appl i cati on,
the specific stabilizing agent used, the internal
vol une and internal pressure of the collection device,

[002] trhe quaititiend®fochiiéh Hf Bt e@blRingSaiepl & deRyMined b9 sk¥igal variables,
container. [0028] The concentration of the stabilizin

inglpting the af @pplitation, the apciicogabiieing petéupedathy iptrnal volume and
1nt<ra1rtr]1lalb15rgss%¥e SY Y EStecRER h@&i@e, A6 HRAHLAL of the biological sample drawn into

the container.

[0028] The concentration of the stabilizing agent is sufficient to stabilize the protein and to

inhibit or prevent protein degradation.

[0029] In addition to the stabilizing agent, the device of the present invention may also

contain carrier media (e.g., water or alcohol), stabilizing media (e.g., polyvinylpyrollidone,
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[0029] In addition to the stabilizing agent, the
devi ce of the present invention may al so contain

w@ arosiosrisTredi a (e.g., water or al cohol), stabiPCRURY04/039969
wedia (e.g., polyvinylpyrollidone,trehal ose mannitol,

etc.) and/or one or nore other agﬂ@FIVES f or treatlgg_
tf?}r?é"sﬁlnﬁnéﬁ% &lic )T ene QumEELPBeLAfdi ey dar trosting the biplggical sample.

S@i’ia%lé‘ %Hdlltlk/ cﬂ <?e bthﬁ' ﬁgﬁg@lté)cgh&{o‘?f Bgﬁol/chloro orm mixtures,
m Xt ures, S, ehy ket ones, oOrganic ac

alselidls aiﬂelgzdgarﬂteiom; dsganal kaitls, sabts alf s@hhis mﬁddglaﬂkadhemetal salts of

hajﬁ%?%éqnggceﬁegt RH o ng ‘I?ﬂfgsfcleutrf{}’eegcen' pgi%@e }’i%gg] aggats, anticoagulants

s&ﬁddsuﬁd?drﬁ réi‘t‘rﬁe ﬁﬁ' Pota ARSI VA AT heNE, LAE dniyK&her reagent or
and any ot her readgent’ or conbination of reagents

ccmnlvlnaidny ofigeagents nwmmtllybmagdotgl edt @afqgﬁcaé stupples for analysis. Other

oot St nhe® ety SRS asedf. Walhmaphelp preserve protein

cdHiR@efiNng 4 Oﬁaﬁéserv%oﬁflﬂlpﬂiﬁﬂ lg8dup EouiplingPr € %ﬁa\&ealso be advantageous to
sulfllédry group couplings. I't may al so be

inglhda rit fgent e [suge ePLRAundy.i Nget ajleert adslitivwugrgpps or chemistries
1ncﬁ1§?%alo { aé & e%nﬁ% gl%%?%ﬁgi‘e ﬂhé ngre% BV ? e Of g&?ﬁ%r%&iﬁﬂwg in the specimen

mBfrBS PrafdlabMe i caitiabidd @rlitias dotdot Qlegﬁ,dé Peoteips.c Wikdte the stabilizing
matri x. Preferably, the carrier and additives do not
agsaty isatetapleb e phiaypageatieah dabletadismiearHigeagatstials s which are known to

ﬁﬁ@%ﬁ&ﬁe-ﬁﬁﬂ%ﬁ@hﬁgareﬁgﬁgggl &gﬂhft di sintegrating

eria ose skilled in the
art, may be included, if desired. [0030] The nmet hods

of the pre vention i ncl ude optainin
[0930) ‘bes é%qh%d;?r@)‘ll g‘eaﬁliﬂ’s‘?lﬁtl%f&m]@%&cﬁ‘ﬁ% @mmg 4 Ricdogifyd sample and
i e
1ng1‘r8[g§ %‘?% %%Ef())%l fr?rl:ts@n?kéé R&nt %h%?'g{)l‘géflng% ﬁ%a?rt% 111&{&% agent. In preferred
embadinheaisnthe borvgibad spmpleemlwﬂiindrmt frgrrm the patidmé directly into the collection

|.l ection container wWthout an veni ng .praces .
cQRpE VIO S SR VERPIOTESE ARSI ol Py DFfe Found (AT collecting the
blelo%kdagsﬁﬁﬂesﬁﬂ@@ﬁ fidhd Betia¥ichtt SfoHt fewRat b&lcting WSPhAS blood sample,
whén col ['ecti ng a whol e bl ood sanple, and |ntrodu0|2£
artdh mtmme diier saemply divecdy tihte onceitaiaer conening ilge stabilizing agent

st FieBP o R nR B FRidaaliph, SstadlioR! ST fggmentation of

pidteRisLtHas diitiviset by SBe® kel lssmpheess ttofedSbemle cd)ﬁiblnlng it with the
stored bef ore conbi ni

[ it wth the stabilizin
stailizingtagert- ofhe m@ﬂwdefsfgth@ DretoEnnSionss ise bowov i open collection
S%%‘Hlea S}@%hcésﬂ)ée% tohg& O%B/Sggtg&g ﬁ@fjen)é\dhhenrb }11912 ?#jcloseg bBr a closure means.

[0OBOBLY & prefeAasd drkdilhent) tike pbl&aéoabn ectév&ﬂb@ﬁ tHHE‘pieseﬂ:t hﬁventlon is for
collection _device of the present .inventiqn .is

drgring whale\meﬂdesampé%@r%c&af&@ aPrdent for stakaliring H&nr@ﬁtﬂs immediately
b h
01?1% Cpg)ﬁtﬁ 3 &ﬁierIrL q_‘élg rdRENRay BEERA @a@héfe(?‘é%%a‘gyfg? 'é:?rlltlectlng blood.

ection vice may be an evacuat
Aftematividly,etitel devibé anal bal & graniiyvelapyated ©r deooevaratdie system  for
tjally-
co%lecﬁ & {)l%od.y Kvs%ﬁgb% %gan%le ofﬂ an ev%\égzﬁg tsy(les(‘gerg %ss t21ecrlrc]>sfe8 tube. A manual

syringe draw is a suitable example of both a partially-evacuated and a non-evacuated system.

Non-evacuated systems may also include automatic draw systems. Evacuated systems are

particularly preferred.



coll ecting blood. A suitable exanple of an evacuated
systemis a closed tube. A manual syringe drawis a

waiosaki1e7 exanpl e of both a partial |l y- evacuat eBCEHNS2084/039969
non- evacuat ed system Non-evacuated systens nay al so

i ncl ude automatic draw syste Evacuated syst ens %
(09321 Refsrang yo pherdsavings [leogbﬂc SO TR &helﬁetefs refer to like parts
[ f n L
aftbiloloe, Sl St liferdoE! PICENE SpODRGAGHERD bIoB] Folbion device 10,
whichh Qwhldas tay mbﬁtainebl Rodefining eat iimernde chemba0 14whilic the embodiment

LA B o e 12 G 6 Ll Bt 18t
?@J kogJWeﬁdJ bg. h@ﬁh&ﬁallgn &gar\&ﬁh% 1ﬁ<§nbé?' £ 08 Bth Rt RimBNthe container

an open top i onal y, a separatlng
chamntized 4.1 1Sep$a‘pmg)medﬂ)dr 3 sérives towésmmtsapammng:tmnmn@mf the sample,

%%%%a%ngg g tl Slrét\illﬁl%{)ﬁ @ﬁlﬁfslt%orllegvs glliecttmg 9 suitable volume

oP@f‘&ldg'léaP gald, 9bee1§913'tlﬂb61d3r Alddoduse SR 151 redvéMg open end 20 to close
coll ecting a suitable vol une of bi ol ogi cal fluid,

contaiher bbllsynme@mjy Whetd @§tﬂ1‘7ée peuhist Bdangandedy dior egmeiAnal tubes, a
o599 BB RO LI Ao B SO gL ong oo

pRigr ﬁ\/\g&ﬁ@lllyselﬁploﬁ@d |t{V et CheMhcudno rduﬁngctliahe(ﬂulred storage periods.
col l ecti on tubes, ?ht- fitting, elastoneric

Prefergblyeelasiry 22 ﬁ?ﬂn%fy?e%Pa @ambh@t%eﬁfe@th\@lweﬂawa@rmnﬁ@lf A retaining a
AL SRt 295G 10 ot o8 SNk A AR i Bodin, b

nbElirited togribbli cdagess ﬁieteﬂlmn{flaﬁ metat-hamdeerruiber s@llosnt seals of different
22 may be one of a variety of forns ingludi

opfymereEnd A5 abna Dreieatts Sucld A4 may jqve @aﬁ Rl 31" CORbiner 12 atso
Rk 2 RABESthe C%QE’@E 2e&I AR %thstﬁ@g%s%t 1ﬁivcfnft18ﬁem

pol'yners and signs. A protective shield 24 nay

overlie closure 22. Container 12 al so contalns a

(IR i 1308 bocBRS PR R e B Gp cggiggiels.  Preferably

cOhiaRbl €295 RhiRredUi NeRIgnifRE %’khﬁk&s Jfr ﬁﬁiﬁ!’)l@btlr%sparent thermoplastic
container 12 I's transparent. imting exanpl es of

nstdrtads| Brt reantepwr ed2 tdver rmbtca@ton@tewmmﬂmh}éen%r polypmpylene and

P BRY Rl BabreRu e B EEROREHCBin BE AL B ealp yterits o may
cHRAIRI A xS bR ANRE M ADYIY R sé rRakle eay@at Aﬂﬂeﬂdaﬁvél&, Gﬂilyamer 12 can be

contai n an oxygen inpermnmeabl e or, sem -perneabl e | ayer
mde ef patiereng airgsrnedbieplagtic watkriple Thedabdizing deanemay g provided to

tk?g'acg/ongagﬁ%ﬁsggxlg Oaélﬁ a?%xtotp g{éaﬁlg alIn OIQ gsp%tc@ W«J. étéﬁlﬁ%ng%ggl‘%t e1s. in a liquid

contal ner usi'ng an

sHRAasS and b slacdaafeti cohfatmest Shbddquémly, dgesuiutich may de lyophilized by
\ I|qU|d solution and_is placedlntoth cont ai
thémrp ;kﬂOYVﬁe‘ns%‘Pm Fehragy fofecxapn freeze Wg For example, by

f‘g%{ﬁ% F\?Honaz{na Kap %w'l}{;xg?glgixgra"ftleg H‘g%;}?g wiif¥ simultaneously applying
a vacuum, a freeze-dried powder remains in the collection tube. An additive such as an
excipient, for example, PVP or trehalose, may also be added to the stabilizing agent solution
prior to freeze drying so that the resulting stabilizing agent is pelletized in the container.
Vacuum drying may also be used after adding the stabilizing solution. In another aspect, the
stabilizing agent is formed into a liquid or solid aerosol and sprayed onto one or more

surfaces of the interior of the container.



freezing the solution and then slowy warm ng after
freezing, while sinultaneously applying a vacuum a

wo e@snss18T i ed powder remains in the col |l ecti onPCTIDE2004089969
addi tive such as an excipient, for exanple, PVP or
trehal ose, may al so be add dtot stabilizing a

098K LiThe Araseure in ghsrfheg ééés W?fbt()s awwfe@ﬁ@mlé%r?qm& of biological
%ﬁa@g e gr b A 3960 p b BB | Flsh %srhlécﬁeo %&ﬁbxﬁ%atenal that is capable

uumdrying may al so be use ter adding t
oBinahitdihingnige Bwdrili pressuﬂerdiﬂhmlﬁairbeasmmtmospiEnc pressure and a pressure

stabilizing agent f d d
legy thppott 1Tlé>ﬁ%1€‘§1,g§r gglglagrg rre hotinotnﬁ (CAL ngg;rg% %é/fa figgdle 26 or other
cérﬁxﬁl%ioolﬁtr%uderheb R@’ic”éﬂ @ﬁﬁpl[eQQ%A'&onTe{”'@erpere&SlH{o%vﬂ i the art. Preferably,

I's selected draw a pre et erm ned vol une
ckofsmbrn csgreswla‘tﬂamﬂuetablntma@halﬁtfer cmuleplbﬂ@llm yfor example, silicone
glzg{lgtm%% 'ﬂép?ﬁa aﬁmeﬂa (%l@]?ﬁ h grmlt%rg%/lene copolymers and

pSivtigfapddeal between atnDspherlc pressure and a
pressure | ess than atnospheric. Cosure 22 is such
that it can be pierced by a needle 26 or other cannul a

[é}ﬁgmt %Dq%'l %)ganil?l?s' ortpog){aéﬁgbﬁan@uﬁos U%Pe-\g%pgﬁd Hl%ﬁti-ila%/elaﬁlbes. A more

1?&15@%@@!1 e 0P baikibke U@it@mmaug if aliscidsed uh €J.82 Pateat Mde 5,860,937 to
or exa silicone rubber, natural rubber, styrene

%h@fadﬂé?kls ﬂl@@b&ﬁncmmﬂeé R Ipfetspge BrHE @8EdYyner s and
pol ychl or oprene. [0035] Suitabl e exanples of container
12 include single-wall and nmulti-layer tubes. A nore
[6036F iAf ivgefak angnuéacafring pticesblf@ devites amordlﬁgits the present invention
disclosed in U S Patent No. 5,860, 937 to mhrgﬂ..
invelyes abining corqiselen GoMpIeRf ¥ldmecy ostiqng rﬁ’ﬁglraéw inhibitor to the
o936, lﬁa}ﬁﬁ?zflﬁ%]th%%@ aSCLAY inRbitBF; %@&ﬁmﬁ? Ehed@NtRS; and sterilizing the
accor di € present inventi’on |nvofves obtalnlng
cantgiakt. eThé anleagininei inkibjtonddiyrig dispdnsabinttie container in solution form.

0 e hi bitqr to the cont.ai ner 0
g fitRe B iohlor oot Sone G RiAT R EoRp PRy be added to
HANnehif i iF&difag. t he container. The at |east one
i nhi bitor may be dispensed into the container in

sol utlon form After adding the inhi bltor to the

[f@ﬁ @Pernﬁma% gfsP ggﬁ‘%t N meAS an1c?1fi% ol?ﬁer%glga?gtmg member
(&?ntaaﬁllf@rmé@laﬂi@M)aHﬁosu@lQ f(bb@dsnth@ AilizifE clgadti 188y be rsp1ay dried and/or
her separating nmenber (e.g., a filter mechanism,.

lynpbilized vmsan exigrigr a@faqez@fn@lea@ﬁmaﬂ%yn@ea (SrOR{AIREL | lédmay also be a.
cglgdc!ggr%t oc%hf Ib%gcgjdcgpa[s&g n@%ﬁ%&‘ﬁ&{ %f{cﬁaacgol?éctlgﬁ Sevice comprises, in

nedi a

aﬁéﬁhbﬁ Gb ltl@é’l stdbiiziig dgent, lhlnoéldmbxhta&lﬁaepﬂrm plasrom froSublonan or animal
coll ection device conprises, in addjtion to

wholhplopdi nEheaglement fo5 sspaating plasmag ?}Br‘ﬁlﬁ‘?lﬁéﬁ?ﬂda% be a separating
o8 RHORBs 9 e?@dﬂm}latlon, a mechanical media or a filter mechanism. The gel is

desirably a thixotropic polymeric gel formulation. The gel may be a homopolymer or a
copolymer and may include silicone-based gels such as, for example, polysiloxanes, or
organic hydrocarbon-based gels such as, for example, polyacrylics, polyesters, polyolefins,
oxidized cis polybutadienes, polybutenes, blends of epoxidized soybean oil and chlorinated
hydrocarbons, copolymers of diacids and propandiols, hydrogenated cyclopentadienes and
copolymers of alpha-olefins with dialkylmaleates. The gel desirably isolates the plasma from

the cells of the blood sample in the tube by serving as a density separation medium. An
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whol e bl ood. The el ement for separating plasma from
whol e bl ood may be a separating nenber such as a gel
wo orosb@sT on, a nmechanical nmedia or a filter neCITER20841039969
The gel is desirably a thixotropic pol ynmeric ge
fornul ation. The gel may be a_honopol yner or a

exaspRlp phersuiiable mé@smarwmféﬁ%r} Ribeghargiesed bl et N 5:906,744 to
C%ﬁéll etagpl ﬁh]igase dl?érola it or&{Ed Yy 93t Gnce in its entirety. In this way,

rocarBon s su or exanple,
stabﬂhyamm tarc be pwhglaisbeiﬂasbefpwl, yituhﬁgiamﬂ aftex i @iirdoigation to separate the

Gopbaia eiolan BTG CaClTgRBLa Diars Sopb Jissigable to provide
pﬁ’{/su% /@Hélﬂﬁgl%ﬁarﬁﬁ&?ﬁ&qle% the ﬁéltﬂﬁﬁﬁg @?érﬁ %d the gel g use of a capsule

opent adi ehes and copol yners of pha-ol ef ns” wi ¢
asddmd:dsyédrdios'at &or eFdnaplgall pddions abkhe dgsol aneelscomeratpd aitaepr react with
ells of t blodsa le.nth

e 5SS B R BB PR Do AN A (B gfesgns, where o

mREhdrAd %eﬂr@ﬁ?eﬁﬁﬁﬁﬁﬁs&ﬁéeﬁn thelBRniehit 6 8€di1@BBAsubBtakkidlly inert to the
Pat ent 06,744 to Carroll et al., whichis

sihb)dlebl)g dgetiorapé this aeflesis » ereatfvaneadvaniagg of el apsgpargtar. Providing a

SSOITRG. SREaF Poplofh Pl SEiRE cBpEARE AL ACleBiBlng cloment, i

pﬁﬁl@ﬂl‘aﬂ?%d%rﬁ@gboué n Sb&ﬁﬁ@aﬁl‘;@ beause gell 1@@f@%abésgproteases that degrade
material, it mag be desirable_ to provi
P

pmfwm ehinieerrifie hpttar dhmsenarabian heivase the ?Félss{t aptheiclqtisd blood) and the
V’e l?e";%eﬁ&eﬂge %tablﬁt}g 'of o&@@nrﬁf if ftlcf@ %e gn%e ﬁeﬁnﬁé SCH38RH mechanical

. or exa 1ons o are
séﬁaméﬂ@@t@fo@d@ ﬁ'bt exanple, eadﬂ SwPdthnts m@sgelsw P5E 6,406,671; 6,409,528; and

ef fectiveness of the agent nay be reduced, For the.
6&%2%3&0?@&% OF OV HChrdEh BRTLHI IMSRPSRIR fy TEleEgR n; leir entircty.

9ﬁ1t%{:ﬁ168ﬁ£1m ark Fo GRS 8 2dath éﬁé*ﬁlsUaéﬂ tpla @t YNb NE 586,167 the contents

e st I zing agent, and thi ef lects a signifidant
oﬁdvmcﬂt axyeheréb;s umbrmrﬁabbyabﬁenc@rmvthdur mgtleetﬁelpmnatq gtgal disclose a

ment j. ubes, rsus centrifu th
g eattiee Bt B R GeE T Y SRR PAGerL Toth & downstream
tuBREFhdrk GRL kibes REC MR BaBIBIth and SdREhEBIL FRHE 2abll BHHRASAS are evacuated.
that degrade proteins of interest, the better the

Dslelpgrté@o(bcpllmtlm éochis rempyed friomea patigné thrpegh drapenewd puncture and

t he b r t.he st.abi
et R SR SesiedPo OB Ehul! Rl el Rl pPye inside the
tfRUNE acédl vaRAMBldsclostirelkh §res§?ﬁ§ diffegeiiRs is fippded968e created between
6, 406, 671; 6,409, 528: and 6,497, 325 the contents

tlwwpstreanéulmembghemmﬁfﬁmm ev.syth@ blosdeptactsthe ﬁ&im? between the two

0t Rl B AR5 AL o, . s

sﬂﬁ'geﬁ’déd afileerhanetife anmempanal gthshyfibent eilenqapen withelarge pores having
entirety. Ishimto et al. %pscl ose bI ood s ti n
atteghed i dleralgi nantihemgeste eatidedise s%p Mk eﬂnﬁﬁg&t? | Wi a cationic

LA ERD ettt el
During bl ood col |l ecti on, bI ood is renoved from a

[5) a?,tsl] %rz)tntatn?erro grrrllayll gfsg \éeangotifecp gr{] %utblértgr %er:]n(%riﬁlgally separating lymphocytes

and monocytes from heavier phases of a sample of whole blood comprising, in addition to the

stabilizing agent, a liquid density gradient medium and a means for preventing mixing of the

liquid density gradient medium with a blood sample prior to centrifugation. An example of a

suitable lymphocyte/monocyte collection tube is disclosed in U.S. Patent No. 5,053,134 to

Luderer et al., which is hereby incorporated by reference in its entirety.
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transferred into the upstreamtube through bl ood

pressure and negative pressure inside the tube. In
waewsnsh1si t h t he di scl osure, a pressure differpel/iU81004/839969

supposed to be created between the upstream tube and

t he downstream tube as the bl ood contacts the filter

bet ween the two tubes. Thus centrifugation is not

LT i 0. ordey. t l.e.: :

ORI Fheh iy, REARV B! 5, M0 aibh Al oDRAS! Blo continers
cothprisg pAPOr mdrk RtdbiliAes pgones Heaw exynpit; theHadmiak eoeatpoise a primary

anti-henocyte anti bodies, .a filter inpregnated wth ah ) d
cqlbectigh ffebeng % ot el sePaSling tabfchaing dgPaghre eleiang therein, and a

' |} fil . i i .
T i
Bsthpaoatiihage bipbjtizopyigest(gritiensin tx yisese fhabthehwoteingrof interest remained

phases of a s | e of ol e bl ood conpri sing, .in.
sl PIOBRREG- ¢ B SHAH I TG Sen VLo e gy are separated or
d%ﬂg@? e bndedil %@@%bﬁiz@_@%‘i‘%mﬁtﬁgn R¥ 68N, tHe WitXdolHl @klude a tube-to-

iquid density gradient mediumw th a bl ood sanple ) )
tybei toemsfeo deeiee rtb frrgednt dire need B anoprieg ofr ddberuinsafsl wansfer practices, in

hocyt e/ nonpc col l.ection tube.is disclao Ny
A fhe e PRBREE sl B0 B e Pt oYY ah Ty plasma. One
ubiRE S d IRE YVoRRT IRE: PaniiRé BY BB Geinlafy tib8, centrifuge, transfer the sample of
enti retg. [0039] In another enbodi ment, the invention
C

interesti tddhe acdendanyaiesting tabe,| andsperiony e festinge e secondary testing tube
Cc ri_sing.qne.or re bili ziing. . For
C%"ﬁgﬁ'ﬁlog?v eeyl?ﬁlzﬁ%lye%egﬁﬁl 'Osnethéhé%eﬁg%ghgbl | ection

tube, e.g., a plasma separating tube having a

separating element therein, and a secondary tube for . )
Q0481 {n gnothergembadimenio e wgtasier ot RPiF TN RREE; FYs thawing closures

e | Db, by hdol ZdeGrating tube with

et (2, RaBE oo o do SRUpR, B Fof nFeniefieBlating wbe with o
sépakging elenicdicnsia, eithabihe pldsmausginpletor thhelot sdoplerny have

stages whereby certain proteins are separated or

depleted in one stage and stabilized in another.
[mtlLﬂ?gétlaéoth%P Embbdinfelt ik LMebitdddiddirant PE@R invention comprises a
transter device to prevent the need for pouring or .
tast plete sunls af, dot exanmplern spreke or cedti-wahl plaiechméergiéter plate, a tissue culture

econdary. tube waul.d he .at a reduced pressure to dra .

plafe oh glepfﬂg&naﬁ\ t&}&al&ggrﬂg@ﬁeﬂef&ﬂw OB Ot OF e gFetls, which are
pREFIbIS dylndi&il PAk RBEWn tIPRS. 26 8 st plattdsD inkludes irehpgeurface 32 and a
sanpl é Of interest to the secondary testing tube, and

lqresrfsorface Ré tkest plate 30 ifertas doeludasya nembemel wghle 36 aely comprising a

e o variety.of sizes i Lt
sesut § SRt 5P TEFRer ERE0e R AR oBE0 biflle 34 of the plate
Baéh Fell ¥bBipYikédh opPpoRia4E®aetsa batvdm Potionsid. €Bort petie@AD comprises an
Such a tube would allow one to sanp

le, e.g., for a
opérnsich 43 dppd rextands tQ bpiéominortion 4bpulbgh icwgpgﬁeér?eﬁpsed end 46. Bottom
t her.ejn ' r .
oS4 L, SR IR 10l AR ot 6 iy
rélpes ceornf sdvbrl pndkikeis (Mett las themmabiosed./a ml.  Wells 36 may each

accommodate therein a stabilizing agent according to the present invention.

[0042] The number of wells 36 in test plate 30 is not critical. There may be any number of
wells, although six-, twelve-, twenty-four-, forty-eight- and ninety-six-well test plates are
commonly known and available. In FIG. 2, a six-well test plate is illustrated, merely for

exemplary purposes, and the invention is not dependent upon the number of wells. Most
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test plate such as, for exanple, a single- or
multi-well plate, a mcrotiter plate, a tissue culture
w@b@sms@as7the |ike. A typical test plate generkdT/¥S2004/039969
conpri ses one or nore wells, which are preferably
cylindrical. shown in FIG 2, a test plate 30
standerd onalii-well méqs@% b the, sl aagpciiny hioebi] s and golumns so as to

be eﬁﬁ% td’ él@ettrﬁz %gntflfflrtﬁgﬁféhxhﬁ'ﬁl YR pRinBURBE" 0Ptowst, tBe #Pangement of the
extendin %@f rom upper
welly frﬁf@t Ip&t@Bonb enoplaat as@rmall dmmtat@u rdfatbe Bdseof invgation because any
pl at e. Each wel | 1o ortion 40 and a
arpeeenanidrallsps @@terg%pteagp’ttﬁ% V%Pct}owprl ses an open
end 42 that extends to bottom portion 44, which

conprises a closed end 46. Bottom portion 44 may be
[onua]t Platod0 aady bpdbmoet froor thamngb@iﬂlc m?éeu?éqohm‘fayu@p forming, sheet

mp (fl;]g,\’\{g]lelp%%g n%gﬁ@hgg%l Q’}pérgé}%eﬁf r%}qugy er 1ta5'i'e| 1!h| #&p%s?w materials
m@ﬁ‘&@ mpglat get hgdtei mAedt 3R | paltgreage n}ﬁol?ﬁﬁ@lﬁﬁﬁoﬁ@et opolycarbonate,
resent invention. [0042i he number of wells 36
polyethglsnetpiephtbaka@ and theolikes rRrefesahly, piae AR issnspa e’é“ny
nunber of wells, although six-, twelve-, twenty-four-,
forty-eight- and ni nety-si x-wel | test pI ates are
[mn{rsmrauﬂﬁ REVRe Wells av@idrabhethe lontsfdeGorder ofitest plateedll are sidewalls 38.
es late is illustrated, rrerely£6f)or ex

npl.ar
Irpthpggg@gt emhedieat, itesh @late 9 has sHo(0) & é'ntveﬁ%clfﬁo‘fvﬂ Jest plates are

1§ ion the plat
PR oty S B R el bl o, e
ma§ beTatrecardl ig ahg pedodall c;onﬁguznatwrﬁ yExfeplen df siighl testgilates containing

bei ng used. O course, rra S, in
s Pl gy SoHaRs QS BRG] FAFHLE BT SRR a7 U.S. Patent
r r MBfto Biiaket B, dagh of which is
N@oﬁ’?gg’g at eg&& eﬁﬁﬁgzﬁtﬁﬁt N{oogfgj‘? Plate 30 may be
\ hémbﬁﬁﬂofpomdhﬁrafﬂpﬂmsnuhs enttety.i al s by vacuum f or ni ng,
sheet nolding, injection nolding or other simlar
techni gues. Suitable thernoplastic materials include,
F etneﬁltotﬂek '@hfb%@mﬁéﬁt BelcyREoBRVice according to the present invention
L yl chl ori de, ‘car bonat e,
maglb,zat slampamllectecpmshan yeforthe cphestionkizanspersped dispgasing of biological

te 3 nsparen 004 n
“For NihgoURE LR aE b e gary HE R fidf APpple wells for
c&ﬂ&ﬁﬁ@ kddividBal &aoglhﬁ afpie&n tT}erﬂaﬁqblmwems are ealbpqrtedtm a3@mple tray in
has srx (6) sidewalls. Well known test plates are
arspasedreghis opientgiienr Thagasrrle 13 SHREFUPBITHONENN Adgase that encloses the
pur p ses qf r
PARRRBETa PSB! TSR LR RS AL apTRcRE Thy sampe oy

1§H1bf1{dﬂ§1 %cécﬁ‘ﬁlho&dtai ®thiothe aiags fog rmwhmabetweemfa ﬁm&ﬂ pasition enclosing
are disclosed in U. S. Paten

theyplaealifieef sampleswslls, Iiﬁtaesr?POIN{)POSg,ﬁ(gblfngg’gl& g{t%que?%csﬁlble one of the
S mﬁ?lgllqeveig SE %a(:t‘ 'ﬂ{e gélﬂq lescag%]e né%;ﬁbiw dRLERRA %fonﬁ{he tra§ac h of

er eby m(?orporat Yy re erence in its

m

entirety.

[0046] As shown in FIGS. 3a and 3b, sample tray 50 includes a plurality of longitudinally
spaced depressions forming specimen collection wells 52. Sample tray 50 may be formed of
a suitably deformable plastic material. Wells 52 have a bottom 54 and an open end 56. It is
contemplated that the sample wells may be in the shape of open ended cup-like members.
Wells 52 are constructed to have sufficient depth so as to retain a suitable volume of a

biological sample. Wells 52 may each accommodate therein a stabilizing agent according to
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[0045] In yet another enbodi ment, the collection
devi ce according to the present invention may be a

W@ 20p/l08618DI1 | ecti on assenbly for the coll ecti onPCT/US2004/039969
transport and di spensing of biological sanples. The

col l ection assenbly gener y includes, a plural of
the preneat igentions GVhiGirfeed pﬁtjle.m%ﬁem IS 5 P]”c‘f@%ié mg 4 single row of
w%ﬁ‘g@i ?cﬁmeal?ﬁeréﬂnﬁle‘g) 4Bt V&ﬁl%n%Hﬂt%ﬁﬁoﬁragég thik %ﬁphﬁy be provided in
In cet-apart orientation e sanp?e tray
aﬂ;ayul’ﬁbelschrpﬂglr drexy ddstrhbla far ¢ pesiculwattesting |sisatsont hEhe sample collection

e tray and all qws the. safe d fflc t . .
oPPRRSBRY e Sumip e viop Sase Re. S5ap Bl ot biological sample
wgmﬁa%ﬂs 35 Cs%ﬂg@éj 8L d0hibe 1ﬂs@ﬁed3 A& tlfl@b}i)éi@é’rﬁf'%‘t)f sample collection

tween a first position enclosing the urality of
caarﬁﬁl andvwbéd withinotha istedend? pbsintiile no}lemlde cAseyS7 until all of wells 52 are

SR 5SS R Rir b AROR A e,. ran o
6399463 BAo R, whichliGRreBpinatighotited Sprtidrendelia Ys oftirety.

includes a plurality of | ongi tudi nal I'y spaced
depr essi ons forn1ng speci men col | ection wells 52.

[@?gﬁlﬁ%g) r tPIagP Xv%rﬁo&f’ @gﬁﬁ%@ée re%gftlttlgfﬁl Hegs g?c%dem FIG. 4, the
cSIRRAoR NIEvRE- cdnliprists GORrRIFR! ﬁid@dn(blhaprefdi’lﬂ)lﬁ,amﬁyﬁng& Iprs-filled with a
trvrb?ﬁ/ be in the sha e of open ended. cup-Ilike nenbers.

pisesTment i eREIPGR A 16 TESPE! BRI el tgp3 ydee comprises a

t [ I
oG SR AL AR Mol SO BRI st ne
clegetier fa@mlrlﬁhmgert e fwdpfwsecrdivmgmeyubstmne sMbh be atbncﬂygﬁﬂ sample. A

of the present i nvention is sh l.e row
plynegids bwicslvrserlaRly ditpesed wﬂwﬁ“%aré@ E%F(W\?Efﬁt"? respect thereto, and
séﬁ‘ﬁ%eﬂ%&t fitiyt Q@tseﬁltﬂggvﬁgﬂ)(%e pBSkiRRRY Rk IdktAN¥nd of the barrel.

er or any array désirable or & particul ar testing
Refetriag how.to FiE. dathetesischbwect iyvmgas8ewbioh ineydénal edagate barrel or

col | ect 57. f.
T e A e e A
REnBR 8 oRfed BétRebl %e%@ﬁnﬁﬂ‘ @n@%ls@zﬁ ei@é‘lﬂr@re@éi’hh?%tblé‘lﬂg1cal sample.

case 57 and then within the interior 59 of sa
Irc el @nbcpdmenfaé]estsa?tedj rchstal end 6Gfinafiedes o meedler guasth d0odhe needle guard
kt herei n % e t%ﬁLel cti o sserrbl y is

8?@&%%’3% naSLW . ?%?1 eNS 1}1g§ @ to Rai nen,

which is hereby incorporated by reference inits

entirety. [0047] According to another enbodi nent of
[0048] Fhederrel philiermrisge inpdudss si weldtizipg agent, Breforafly, the barrel of the

sfé?rgegg é}oe]oﬁ‘lleqie\Wtﬁ %e%?a{m{inzf ?gelﬂf:%nr iﬂ?&ﬁi %ﬁggeasgg% fhe term is known in the

a syringe

aRg@Btsytiig@cihar ﬂafﬂll%dVByt fhetrhanufictmentnd shipmdd mnthe Aiealth care provider

typi cal syringe conprises a generally cylindrical

1958 f@1 USBavi ng opposed proxi mal and distal ends wth at

| east one chanber forned between the ends for

recei ving a substance such as a biological sanple. A

[qu49n geplungert’llpna;abé ;mli alobyn, (jll'@pﬂﬂibd’ld/\ﬁ‘t hPlmngdr&/2 can be moved by
reto,,.and

mkf)agrrlsr g a pf?mger rogl ?l g l\ﬁlcﬁ is sre?:glgg% the p?unger for example by screwing. At the
same end where the plunger is situated, the barrel may have a fingergrip 76, which is secured
to the barrel according to the so-called snap-cap principle. Fingergrip 76 preferably consists
of slightly resilient material, for example plastics. In another embodiment (not shown), the
fingergrip is a flange-like part of the barrel projecting radially outwards. Of course, other

constructions known to those skilled in the art are possible.
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seal i ng neans may be seal ably di sposed approximate to

the distal end of the barrel. Referring nowto FIG 4,
W0 b@s®56187 shown a syringe 60, which includes aPCT/US2004/039969

el ongate barrel or cylinder 62 having an open,

proxi mal end 64 and a distal end 66, with at |east one

hol | ow chanber 68 forned between the proximl and

j I o

IBL 3 AR 7hy RLleRERsg! g BBl RATUR bt R barrel remotc
ﬁﬁﬁﬁtﬂlleqﬂwf dTHe plﬁﬂger sk tesstapar drelq&efmahijn maayfammg@l from an elastic
as ) as the needl ril durin sto 0048
ripfrsi bt BMOSLPLeEEP gy R GO ICh £ B BATROR T Ty
agent. Preferably, the barrel of the syrlnge |s

pre-filled with the stabilizing agent. Pre-filled
[6051] hyths, enﬂmdtrnmtuléusnated amioyastipm nedike 80 ts seaured to the barrel by means

Bélrn;gn ?19%1% ﬁ%ar ﬁélg gﬁog%éﬁﬁigs? gig U&gat urﬁil?%gg]ée needle, a shaft 86

ah® Q 49MarA8P I THRAREA1E 31013%}/ 1sqﬁe§i‘dbgsafrﬁﬂuﬁ§tuﬁﬂél%m RA ?B‘d)ni%blhent material
end 64. Plunger 72 can be noved by neans of a unger

thad diaS71¢s1SWhp@h) jeforaationestich @s,tfweexgmp,]@ @lastipsp rﬂn@ksa?ﬂ@‘ll@d to the end of
thséllz n%H%Aé g:sP% ga%anc% trtgctlqule & tﬁehglt&é{gfge{he n%e(rl]le holder may be

ave a fnger
s&RBd t%Cthé BatrélEhyoResis! ofaﬁﬁﬁév%dfkg ddheilhe célﬁre@ﬁd)ﬂ ef] when the barrel also

snap-c rinciple. Fingergrip 76_preferably consis
C@mplgquS@moﬁ)l , Y INeans §f a Imnil%pngf By thé)legpﬁg & %ﬁfilgg‘qn,t ée needle holder

t the fingergri is a
mfalyfﬁsé)goelq?%g partq{lgnfgra{)]hé&% érs% pr Oj ecting ?adlgal }Oy
outwards. O course, other constructions known to
(BT Beno s e o 5 B3 U S0 T T oo
t}iﬁ £ et8§ &jtnartifin ﬁéTPﬁﬁlef\x; QF‘tﬁé;greQérH N8&Itiod N8 iRIHND§fringe barrels

st opper are ef erab ufactured from an
wathast a colbeay saynr@le bamiﬂ,s hawsig qmr@:bartabalyy pdsittomed mobae and various other

h t I lit | he, enbodi
PPk SRR ATPHFBE PP SL P DTy R BV feedle cannula
op ﬂEé(ﬁé cduEARSB. at REGWY ?ecﬂﬁtc&i Bat Hore 1M Wﬁﬂ &®on the distal end of

der has a neck 84, which hol ds the needl e, shaft
t1&6syamge hargdlih Anida®@miTigcatadrith helinterion of the ésfrmgabagrel
manufactured fromslightly resilient material that has
resi stance to deformati on such as, for exanple,

(60533 (Orfeor n#d16 slots FE@HY BE rdcessedl én PR vidleo st 86 ah¥ the rear face of
means of a snap-cap construction. In the alternative,

netle8heEhe slohol slets axtapdeiodbe treeand of te@apaifa.efn gipss-section, the slots
nbaé/a‘? epar& Sog’%{r@@e %up 5th@id (g:l%ﬂe%/ &eczggcp ﬁe%s%bgg, O@%‘gdé@ 21%3%125 is such that

conprises a
stiffiegbnt Infledtib ligaid @n be by pasded tl’ﬁrbﬂgln aleid lieadhidvaé if thegiameter of the

st Eﬁag%iiaﬁ&%&?sﬁ%%%”%gﬁ? SPts i Pt B G of R catiula, Shatt 86
o TRES Rider' 8 465t ALY At WA  ¥Bper 78 slides axially forward, it is
received, with friction, by the shaft; therefore, apart from slots 90 recessed in the shaft, the
inside diameter of the shaft is approximately as large as that of barrel 62. Shaft 86 of needle
holder 82 is slightly longer than stopper 78 so that the part 92 of the slot(s) adjoining the
barrel is free when the stopper is moved forward against the rear wall of the neck of the
needle holder. If desired, needle guard 70 may be constructed to also serve as a plunger rod.
In fhat case, prior to use of the syringe, the needle guard is removed from the needle and

secured at the other end of the syringe to the plunger.
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collar 88, it is within the purview of the present

invention to include syringe barrels without a collar,
wayeosngdsharrel s having an eccentrically posi t POIES2004/039969

nozzl e and various other nozzle-like structures

adapted to accept, either permanently or renovably, a

needl e cannul a or needl e cannula assenbly. It is only

e at there | N aper, IS .
B} HeBEshTng SRS sopfBrRlE LS (B0LAF 1] Sl fromber, which
ifididabdsi vttietlad: thidyeedlerprogetob b mkvioidP584n Bamved. Swhe safety member in

slots 90 may be recessed in ﬁhihgn%er \i@rl %f 62% aft 86
therfar RE2 FERls desgbedindecrragiple the: 't N 38196198 Vext end
into the rear end of the cannula. In cross-section,

the slots may be parts of a circle, but other shapes o
[€055] & fathepsmbbdimentsy thei syaidge isenos stoeed witk agleedlhan position, ie., itis a

ETERNEPEr A E I e
bgfé)ref e, Bekadil iCHRBone8 Sh etk 84 of A& dR 1l Geris2 BImbARY a needle hub.

arge as that” of the cannula. Shaft 86 of needle
Anal-chilled 82ei eneonpteferatlydiserbior Has caunsetian. dppbis emdodiment, aperture 94

.slides axially forward, .it.is recei.ye wWith fricti .
e G oo BPIRG R siosk b7 TR ER U B 08 i nsures
thdsté Ry Db afelsyribbe aé 21166 tith AFBleiolddr. S MhBEdssddSin the needle holder
approximately as large as that of barrel 62. Shaft 86°
pofiecteiat) beleod déthegeck epatuirght | y | onger than stopper 78

so that the part 92 of the slot(s) adjoining the

barrel is free when the stopper is noved forward

[GI58] At exahipld 6 sutdble 9fingde dieidsedin Ulte PasatiNe. 6,027,481 to Barrelle
hol der. |f desired, needle guard 70 may_ be cqnstructed

of ol..aviigh seherebyamcamoraisd By TFisEenct i ith&RtiERs Ottgt ggmplgs of suitable
: [ I: ) '

R0 IS0 08 L RoE R4KE, | Sof SIPUES LI . Pt o

419861318 tplmbeeret RD0B4. PaeneNal 5y07 408 yo Thieutt etrat.iapidAgS. Patent No.

a needl e protector ha af et nber, whi .. .

O A s A1 e ARSI bt {1’GPTPH£?§e‘g€5é¥ﬁf%f8%?"g}n its entirety.
been renoved. Such a safety nmenber in the formof a

cap is described in, for exanple, U S. Patent No. , )
[@0F9 Fn @X0rth¢r08BB]diteant thd endleceobdelioeaf the priagens yrventgen comprises a

is not stored with a needle in position, i.. €. t 1S .
ca@g@r. e|A§SI§no§‘91r }nnéjg a&% le?ﬁ S ATe ?cwémgply: émﬁgﬂpgedl gzhen a pa%ent requires
rbpeaiéat B8 dof MddidatioR- oroltier SHiGRasceY I I ORuhdRET pérnits repeated and

use, the needle is positioned on neck 84 of needle ,
chuotious 8@minystration of ofedisatieredirestlinto apatignishlpedistregay, or other region

ne i referably wused.for £hisco ' '
ARBTG5 OB s LB e amen,
PRHIBET eridsandlaQEQE . TR duilSnd ©f e cattRted] which weaydrbpen or closed, is
96, which ensures the sterility of the syringe as well
inssrtednter hedicin eroArgey of &p@iento recessed in the needl e
hol der projects into the end of the neck aperture.
[ 0056] An exanple of a suitable syringe is disclosed
[0058Y.FSG. Batikutralys. anbed2iblat8 leatiptdBansepitle that includes a flexible catheter

100 having a cylindrical side wall 102 describing a lumen 104 therethrough, a proximal end

106 and a closed distal end 108 which, in this illustrated embodiment, has a rounded exterior
surface 110 to facilitate insertion of the catheter into the patient. As illustrated in FIG. 6b,
catheter 100 includes a slit' 112 through side wall 102 adjacent to distal end 108 and is
defined by two opposed faces 114 and 116 formed in the side wall. Catheter 100 includes a

stabilizing agent according to the present invention, preferably in the lumen of the catheter.
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et al., which is hereby incorporated by reference in

its entirety. O her exanples of suitable syringes are
waoeleeslosaed in, for exanple, U S. Patent No. 4, BEHUSHIE4/039969

to Szwarc, U. S. Patent No. 4,986,818 to Inbert et al.

U S. Patent No. 5,607,400 to Thibault et al. and U S.

Pat ent No. 6, 263 641 Bl to Odell et al., each of which

&£ it

[({0%82?“ :f)\f é)?tte n%gﬁ?trgrlg%t E&B}%@teﬂ R aeéatt]?@o%ﬂ lgev%ﬁg 118 having a

c@fduﬁtfleﬂﬂhﬁﬁﬁmiugjhn (it inio 1126 dnrivei cathstea hoaﬂlin@hmi lunzes 104 in the catheter

known_in the art, catheter arec | oyed when
arg yatﬂléﬂtcmumﬁ@m epgatvé € ENE %@rﬁeﬁﬁa PHRE G passageway 124
t}%gé% ush RSbE gaﬁ)‘fyc‘ corfeEtdl lﬂ?&ﬁﬁet@ﬂfdﬁ'sﬁl 118R6 £ gas%ﬁgeway 124 is in fluid

ous admnistration of nmedication directly into
cannmltnoemm withlcondhit120e aviplve comtdldmob dg2 end odthetaehdusidg 118 are held

w t hout repeated jnjectio Ty cat het have .
el PuaTch P dianeg 126 o8 i hort b R gt Ees rotational
gﬁ)‘&% lfg@n HHeStatle &REoPkndtIeTRRHEEEFe alltfiisCthe FElYe REBnOFIGMOD to rotate

or closed, is inserted into the vein or artery of a

wtht lreepftct tCE dosejthetechowing bulukeapattbe teip ebsreeny oy coming apart.  An
e)(ﬁ:_%%p A aﬁal qug)(;fu%ﬁtg{] ? ! (%ch%se% §%. sl f’ % IG& % ‘?’9} Psezt %rAlchas which is

descri bBing
hreBP thcbBbritbEb £idTsen@in it eafityy.nal end 106 and a
cl osed distal end 108 which, in this illustrated
enbodlnent has a rounded exterior surface 110 to

[(?@6, :[rf &s R e?é&ﬁ%ﬁa@ﬁ%&&e ]t%#ﬁg @JV}_&J;&B&IOLH% pf‘eaaﬂtih@éﬁtﬁon comprises

aPlipette] 12 [dtoraogisetings, i Well RRoweul jeresend pipettaliostxatacemdertain volume
108 and is defined by two opposed faces 114 and 116
of grhiplggical flpid gP@eo%FQntm@%rt F’F& & tragsortnd, digenge some or all of the
e C t E«ﬁ § ald Y& IR hollow tubul
SRR R I RBESCA, | RIS N o
nmnbermﬁht amchsaf by lapplymgmatBMH atsarx:mpmexppeldeltdo ommouthpiece, in order to

e{%t%%::tq gt( %IB hou S ' gﬁ Iolf ih%z% 4 ?l{nﬁ gn 0 g#l?] Bi]’li‘?w ﬁths i zﬁ dgrgﬁ,?are differential

n{a ed 8¢ c'l&n{ @16 ﬁ'%l%&% 8p&ing retditd %ecﬂlﬁ‘iﬁuﬁﬂﬁﬁtth@ﬁlpette allowing
A val ve tontro havi ng” a passageway 12

trinhspoeit i thegfuid anxbmattabarg@the@ rmoskinsd tSelestive @lpemng of the mouthpiece

ﬁ°“s' edisa i A BRAARE 208506 an ke bibels o Beipenssg. A cortain

e ©8hERERK 1h NS hieud: 16T i€ dipbibell 9@ ptRRTed Ity the tdpéeed end portions
b gg@oxmal fla e 126 on'the catheter housing which,
B

égth@)@lapilm ifluggt loshvdueto drippinghe val ve contr ol

(FBTE e OLSE G 73 ok BN ST SO0 i sy

ah Rforigale @beleE Riesbet dBTige@TbNg et waM()em‘r’gBIneraﬁﬁ/ 1m1form thickness.
suitable catheter is disclosed in U S, Patent

Withig rubar wall M2 Raipetigrinierior 40hsrdabped frge '\g%tlw given volume
o?ﬁf&ﬁ{ij SHER R tht %XdT )ler &t Yiol a;q m(lg)?b yqi1pé’ctef 906 r'iﬁ".:ludes an elongate
enbodi ment, > the co evi ce

ction presen
gemarging bﬂmdﬁcmpmhﬁﬁ’sody portion 206 that is coextenswe w1th interior 204. Pipette

-

body 206 may be pre-filled with a stabilizing agent according to the present invention.

[0062] In order to aspirate and dispense a biological fluid, pipette 200 includes a dispensing
portion 208 at one end of body 206 and a mouthpiece 210 at the other end. Both dispensing
portion 208 and mouthpiece 210 are in communication with interior 204 of pipette 200 so as

to permit aspirating and dispersing of the fluid through dispensing portion 208 by creating a
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a pipette, hi |laboratory settings, it is well known to

use a pipette to extract a certain volune of a
whr@sosieal fluid fromone contai ner and to trRCEPS204/039969

and di spense sone or all of the extracted volune into

anot her cont ai ner cally, pipettes are gener a tL
seﬁcﬂtnvgwr@sawdaffemnwé’ﬂgm ieriern 204 pigdpesly 200 3isjagrgouthpiece 210. Such

sucti ons. 0
SHES B BEREe S SRR ol 5 10 o
1ﬂaP$)efwéa|téWY>3Iwée>f nﬂ«:cbdirﬁszﬂpr;ettdlafdfser ential maintained by '

cl osi ng the nout hpi ece opening retains the fluid
wi thin the pi pette al  owi ng transport of the fluid

l#g}e{tg %OQ&%&H&Ed oteloBet | 'd{*e OPpeRh asQw h&rial such as

Iece a quantity of the f UId nme
p@l@’lzirabmei [ potyhélymnp,et tpel}testet)e Qobfp’r@'nsled p@)lngomdene, polysulfone,

degree of accuracy di s
DB keE B R e &g"ﬁg Fﬁ?{?%ﬁ} sfe By FuEely replaced
gﬁ@ﬁktt&f fof lrﬁ‘dn? dsest Tﬁjéjﬁ‘ﬁafeﬁaljéf ﬁ?bt‘?@?.()d 206 bk thakgfédtN@anstucent or
an exenplary pipette 200 i s shown.
opagquet t e 200 | S general ly an el ongate tubul ar nenber
defined by a tubular wall 202 of generally uniform
thi ckness. Wthin tubular wall 202, a pipette interior

[éiﬂsé] E%aﬂﬁfels r&@@ulm[e Iﬁg&wmmmcﬂa@dan,gﬂoy exmp)b ums. Piitent No. 6,280,689
luid nmedium for exanple, bi ol ogi cal

BFPl tpeiteeens @0dih8!| Defert lzin @Bﬂﬁ"@lﬁ Blgt@riévfaag |e§/ ngyl?qth @f "gugh are hereby

h
s by BFelehSindiir bRt 5 Cooxt bIs Ve M i th

a stabilizing agent accordlng to the present
i nvention. [0062] In order to aspirate and di spense a
40651 dip callestion devigs plethePropot ipcntieR &2y HPe FRRBIIH2 collection bag

SR B AR PG B Bl M a1 Aol T 0% Ging Do @ blood
pmmhmlgﬁaG)uZﬂyOC(ﬁt ®dag,na phimhtnbagadm thie Iviiet hFomease iofrde@@iption, a blood
of pipette s fo.pe aspi rat i and
cefileghiag a&gvﬂipow F“iﬂb&dte‘ﬂ %Iﬁepd’ﬁé‘bgiéﬁgwg portion 208

by creating aselective pressure differential within

interior 204 of pipette 200 using nout hpi ece 210. Such

[60G6] 36 Beilldstidter ertfloal coldatibe hageﬂlﬂeﬂ)rrmnqmm@aw collected blood.

ngoc{]g&?eggggrggg g’ﬁbﬁ%ﬁ apg%gp %@C iq b%fr flg)% blenlglcaggg'% eo? identically cut

ptR0s TRYa BReck %ﬁ%fléﬂcﬁﬁﬂe ff Hhass, %10@ Hite roeopbas kp&ifically described
naterlal such as pol ycar bonate, pol yethyl ene,

hpmliryiétst, engd ppsﬂemtri]yxf @1b11];j]gj |ay@ﬁzsp;g Ede he@(ﬁlgﬂgm ligh &equency fusion or
t
R A E0E LB 21 e aorion 0 o

oPitRetfigsesf OF shhmates. Bheldvat&icomimodhting @ﬁt’ttdh 306) accommodating
may be transparent, translucent or opaque.

c@k@md bloodfis Eormed it @npnprst Rosiom peTensled &%Sqahng ﬁﬂeﬂlon 304 of body
355.6“@? Sa cotljlealngpgé 50 }N@fereﬁyl; B0nERS a stabilizing agent in accordance with the

present invention.

[0067] One end of the flexible tube 308 communicating with blood-accommodating portion
306 is connected with body 302 at an upper portion thereof. A blood collecting needle 310 is
installed at the other end of flexible tube 308 through a hub 312. A cap 314, which is to
cover blood collecting needle 310, may be installed on hub 312. Two openings 316 and 318,
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Bl to Stevens and U.S. Patent No. 6,343,717 Bl to

Zhang et al, both of which are hereby incorporated by
WO 2408085182 in their entirety. [0065] The col | eR€T/082004/039969

device of the present invention may al so conprise a

col l ection bag suitable for holding a biolaogical
ezy%wpaléd e pes! tabomap ke fFMed ahabpisy p@ﬁrqnéxf?nor%)g 3% gpichghat they can

é}%dIO' asma bag, a buffy coat bag, a platelet bag or .
?Pr% 'ke. For ease of descri ption, a bl ood collecting
bag will now be described with reference to FIG 8.

0066] FIG 8 .illustrates a bl ood, collecting b
8] Be somperitiohhapricdsiSdng  the Hke pf H@dn%tsrlrlégg[hﬁ gheets composing

[
bggg rff) prl%ad%oﬁegrﬁ éio@fzﬁ‘?ﬂ DY es r@ge%ffr&r SheRd frrl ;m& case, as the

cut Reet mat e made o .
shiees Ima,tervdhlabll’npminlg hleocﬂrwnﬁecstmgcbég' 360, sofd @eb/rvutyéd:hloride or materials
her e| naf tier, and d of flexibilit
cqTaiging Hieatort RS KEGNICE 1B e ap R STRRPTER BNty used. For

e n%}ﬁg h@%b%g&ﬂﬁeﬁ @brﬁhﬁiﬁh Be %@ftt’pcﬂ’&\ﬁﬁ\ﬁ éﬂl@i&eﬁé ROS{a¥n @f)mponent and a

seal ing’ portion 304 of each of gm{or eces of sheet
smmali emioaht, ofAnigdr omdleaulenmatﬁulat |arrg>1:1c10¢1tbl 3@®lymer alloy and the like can
ned, at

bgg‘r%%) d:ti} ?fﬁlgllgl‘areﬁ efﬂ Il?or%v zi%lr%q degdlhocgflpfgtgr%l%te (DEHP, di(2-
off ﬁmexﬁbmr@lalete hRE AP, RBG- @&Ql)plrtﬁmaregﬂahn/bs @Rif@kply Wed. The content

1zl n ag ent I n accordance wth the %resent
of sucbrat plertICIZ[e@mevI]e r@ienerlcrh%ﬁmdrehe preferblg|te be i thezpgroximate range of

S AR BE Mgt afo R B R BRAR AP OL PR <

bl ood col | ecti ng needle 310 i's |nstalled at the other

end of flexible tube 308 throug 312. A ca

(WO Hbe othey substances gl aéfbleffe%tr\reﬂﬁg “ﬁ@%%llf@r $ho Sh?Féynﬁfeﬂal of blood

I 0 up...3 openi d 31
cbl'i]esc{n"él% BQ% 506] Qre It %owfﬁis % P%ré é&élt%&an&u %Bgf;%‘f)alymenzatlon or
cpul i erizatibn lmtﬁduclﬁélﬂﬁss.lm’r‘dm]eﬁhs twhethyleae repydeen bdtad1ene and isoprene.
0068 The cQ %}rftron characgteristics Egldth 1 I

gpicgh éxar%ﬁ et iagludsr pelyethylene, RO mﬁgglgpﬁg g9 35y (ﬂcetate copolymer

(@{/g dp(flgﬁrl ﬁ bidriag fGﬂﬁe@@Qtw%%ﬁ B0 dddVheshst BetRGhdiceslastomers and

is case, as the sheet nmaterial conposing
aﬂ:htnaml cahbieationsg t}m«g)fSO(ﬁuds orﬁdlywmryvasngpblycﬂﬂytﬂnﬁd@rfmhthalate (PET),

PR AER AR E D a0y ar brRRP O el e hfRece oD and

pBlySRRALAEMIGRY A6 Bispdsdke Soft pol yvinyl chloride as
I t's main conponent and a small anount of

macr onol ecul ar naterlal a polyner bl end, a pol yner

[ﬁj@?i%gr?td ! hlg/ odirﬁ?rg,? ﬁ\gus CI:tlo()é)t 3 pcﬁe (ﬁla g tpr@s%%gqﬁg&ﬁ{on may be a

14Hotadoryedddydl hEaQYdo}lEHMME k) lizRe agdan DParticular vessels that can be used in
di (n-decyl ){Jht hal ate) can be preferably used, The
agesndange with the present invention include, for example, vials, flasks, spinner flasks, roller

bottles, microscope slides, microscope slide assemblies, sample chambers for analytical

devices, tapes, laminates, arrays, tubing and the like. Laboratory vessels according to the
present invention have at least one operational surface. Many vessels according to the
invention have at least one interior wall, which defines a reservoir portion for containing the

biological sample, and at least one opening in communication with the reservoir portion.

[0071] Plastic or glass is often used to manufacture the laboratory vessels. Some preferred

materials used to manufacture laboratory vessels include polypropylene, polyethylene,
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of such a plasticizer in the polyvinyl chloride is

preferable to be in the approximte range of 30 to 70
W@ 005854197 wei ght , based on 100 parts by wei ght P@F/US2004/039969

pol yvi nyl chloride. [0069] The ot her substances that

are effectively usable for the sheet material of bl ood
pelyethilenctersphihalaino RAlEStENS0l polgarbenate | apfle pRlBMRFKSs — Because

l.veerizatio ' ' .SU

P8y BTRRS 1Y HRbpERNE M & 1 SRBRANIR/ LR RBlori R faboratory vessals
usaddot sanydtieg end TyEpottingananiel ad previdetaieounal ofdtidipealessample.

pol ypropyl ene, ethylene vinyl acetate copol ynmer (EVA)

pol ymer bl ends forned between EVA and vari ous

[60'791 @aﬁhﬁ%% 'C Sﬁﬁ@?tsgff%ﬁ B sb%&rgﬁ%ylagefg@dﬁa%s@&§ of the present

ther eo ol yesters as polyethylene teréephthal ate .
invBETgn, ipdideb polybkefimst polypiidea) ablyeftBB T )silicones, polyurethanes, epoxies,
ol.y-1, 4-cycl ohexane, di met h t er epht hal at P and . .
B R PRESEHE GTsict RPGULPLS. QOABe et Fo|L hCy Bylyinride and
8RB HS MRS b B ucts ﬁﬁldaﬁi% £hdd ARssARY 1166 udd th R€anufacture laboratory
present invention nay be a |l aboratory vessel that
vessels.ai ns the stabilizing agent. Particul ar vessels
that can be used in accordance with the present i
i nvention include, for exanple, vials, flasks, spinner

[(073P MgnilevRkibeY eldBbdihREts Hl€ beGCERBerSol ddGfonstiate HRS@BORRIon, it will be
slide assenblies, sanple chanbers for analytica

urepsteeds by those skilled if tza e thag vargus modisicaldons radradditions can be made
Like. vV e ' -
iSSP ERRR EHR e PIRS RN Sl (B SRy cpims.
vessel s according to the invention have at | east one
interior wall, which defines a reservoir portion for
contai ning the biological sanple, and at |east one
openi ng in conmmunication with the reservoir portion.
[0071] Plastic or glass is often used to manufacture
the | aboratory vessels. Sone preferred materials used
to manufacture | aboratory vessels include
pol ypr opyl ene, pol yet hyl ene, pol yet hyl enet er epht hal at e,
pol ystyrene, polycarbonate and cel |l ul osics. Because
pol ypropyl ene is inexpensive, it is a particularly
preferred material for |aboratory vessels used for
handl i ng and transporting m nute and preci se anounts
of bi ol ogi cal sanple. [0072] Exanpl es of other
suitable materials for the | aboratory vessels of the
present invention include polyol ef ns, pol yam des,
pol yesters, silicones, polyurethanes, epoxies,
acrylics, polyacrylates, polyesters, polysulfones,
pol ymet hacryl ates, PEEK, polyim de and fl uoropol yners.
@ ass products including silica glass are also used to
manuf acture | aboratory vessels. [0073] Wile various
enbodi nents have been chosen to denonstrate the
invention, it will be
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understood by those skilled in the art that various

nodi fications and additions can be nade w t hout
waoelewansiley fromthe scope of the invention as PBEf/URRA4/039969

in the appended clainms. WHAT IS CLAIMED I'S: 1. An

wﬁpar atus for collecting a biological sanple,
AJTESSChYIMER Bt ai ner having a reservoir portion for

receiyyi

1st abA}(‘i gﬁ%réﬁgé%n E&M ng‘iégg %%éjallgtrb %g%hgﬁlgosphat ase
| nhi Pcbasinerhaviie 4 @savviviportvh foheceivmgahasmple, anthe
appar atus of cl ai E?%bl wherei n the .cont [

sel| el le?st PRG RTGLEE S %ng: AR §9rin}:p§318g a? t?a%tsonedqh(gg}g@tase inhibitor in
MENATRToTE ol o TaTo IS iukﬁm i on devices, collection bags,
e

syrl nges, pre d syringes, catheters, mcrotiter

pl at B agp%f il x&g&@g?' ‘LVE&H o %sataﬁgfls & eeéhsfmﬁ rer;aﬂ%fsﬁp consisting

I as p1 pet
oﬁﬁ!ﬁbds shdsed ad’y@teﬁ%1 hégodd Icollﬂg]loﬁaﬂe\&eﬁspIoellec:hiolnebagso rsyringes, pre-filled
contal ners. 3. The apparatus of claim.1, wherei
SYEBIEER| HEieters Riceer B Sngm&tlfofﬂng%??HO%r?&Vl&e%e@%*ﬁ?a spinner flasks,
rf bof’f es hg1sd Eﬁ)@{t@st Uinette 155248 Fssul Uhd Q)%erqﬁ@lggfcél' %}ﬁe collection

sep ara iI'ng ne posed i n the container.
c@pmﬁaatus of claim4, wherein the separating nenber 'S
a nechani cal separating elenent. 6. The apparatus of
3cl ai mhé appdigugion cldv@ ITeehastinCthb copfileatis aguled Rawng ai first end and a
at least partially coated with the at |east one
sespadbpnd-zi ng agent. 7. The apparatus of claim 5,
wherei n the mechani cal arating elenent is
4subsThaappdratys jofietaimwg,t ﬂlﬁﬁéls p@npnalm ehepapang [nembeg disposed in the
Qspgent 8. The apparatus of claim4, wherein the
?}ﬁ?atl ng nenber is a gel. 9. The appar at us of claim

rein the pa ating nenber
sepa?g? éBPaF?tB‘?TP?aé“%gaW Rkl ﬂ’ﬁ Sgﬁfgﬁ?ng T@ t@’% ga Phedhanical separating
cleRRar atus of claim 1, wherein the protein stabilizing
agent is in a formselected fromthe group consisting

60f agfiglagﬁérgﬁs (ffuagﬁ{]% %&%motthg %eéﬂaﬁféh]ld sep%rd?ﬁ%l &bmef is at least

t abl capsu a spray-dried nater
partieky esatkd wdh tetat idaal gneastgbilivieg ageat.part i cl e, a gel,
crystals or a lyophilized nmaterial.
7. The apparatus of claim 5, wherein the mechanical separating element is substantially

inert with respect to the stabilizing agent.
8. The apparatus of claim 4, wherein the separating member is a gel.

9. The apparatus of claim 8, wherein the gel separating member is physically separated

from the stabilizing agent.

10.  The apparatus of claim 1, wherein the protein stabilizing agent is in a form selected
from the group consisting of a solution, suspension or other liquid, a pellet, a tablet, a
capsule, a spray-dried material, a freeze-dried material, a powder, a particle, a gel, crystals or

a lyophilized material.
11.  The apparatus of claim 10, wherein the protein stabilizing agent is lyophilized.

12.  The apparatus of claim 1, wherein the at least one phosphatase inhibitor, inhibits at
least one phosphatase selected from the group consisting of serine phosphatase, threonine
phosphatase, and tyrosine phosphatase.
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11. The apparatus of claim 10, wherein the protein
stabilizing agent is lyophilized. 12. The apparatus of
wa@b@smsaig7 wherein the at | east one phosphat asePCT/US2004/039969
inhibitor, inhibits at |east one phosphatase sel ected
fromthe group consisti of _serine.phosphat ase, .
13:nr eEiﬁ: ARPA5#HYS phelad »,WQ 1&%8&%@@%@%@55&@%?%@5“ at least one
p%?&s?ﬁ]?&%iﬂ)&.us of claim1, wherein the stabilizing
agen urther conprises at |east one protease
pbnhibitor. 14 T ar, rej
147 antrt oyt SaBEns  Qlcktin tap Sty oEOR, @brlsh® o phosphatase
et @bdktail 5. The apparatus of claim 1, wherein the
stabilizing agent conprises nore than two phosphat ase
15.nhi Bht Qpparath® of THEnARP hatdus 1R stabizMglageht!cbffises more than two
conprising a carrier nmedia. 17. The apparatus of claim
phosphateserighibdtorspri si ng a stabilizing media. 18. The
apparatus of claim17, wherein the stabilizing nedia
16.s t Thbapmsaus d0claifthb, faphercampsisolg acdaaiiennedid.ur t her
conprising at |east one antioxidant. 20. The apparat us
19f ciTak apfarathsiof dgim t.dophérsiongriaingl eeaatilizing ntedthuici ng
agent. 21. The apparatus of claim1l, further

180NPIThe bp\shrats bE@sin O7)evHMih eid SibiBGRA medds trERdose.
apparatus of claim3, wherein the first end is an open

1§nd. THB gwﬁ&epgf §5ith | SruAn&! BRBRisER 18 deWntiB8tant.
conprising a closure neans for sealing the first open
nd. T . i m.3, ' fi
2 TP app bl BERHA! fiuRhorioRlyiby MBLALD slRitd A
urther conprisina a first closure ans far .se
2 e R GBI ORI SO e TS, s LR Ry ot
seal ing the secand.open end. 24.. The apparatus of .
281 ai 1S ,aPRﬂ’é‘iuéiog Cf%‘ SR tﬁ‘f st andity gn é’@glﬁtenﬁ?’sthe second end is a
id | hePeonRiAPPAbAIH sncdhs Fdrakdling4he REbFdTend.
Cﬂtoﬁgp‘%irdé?ﬁﬁmst a%? é%“ﬁgg ageﬁt con%r irs es n%ér% t hal_ﬁélt V\r/lo ’
2P .hos %Qta?ﬁeﬁaﬂug %T% RS wifeein Iﬁkeﬁﬁp BAJ & é:hso&fn &laakf® 2fond end is an
Wher ein e tube further conprises an anti‘coaguf ant.
opdh erkt)@nd [fpalicrtcosnpafsing| afirst 2B suwhmeaisnfor kealing the first open end and a
anti coagul ant is sg[ay-dried onto af |least a portion
sesong gloswieansags foiseplingthe seaqad QBFRFY4t us of cl ai m 26,
wherei n the anticoagul ant conprises a salt of EDTA. ..
249. The appsatpaeiiclainr 3 cvhareindee pipkrin stabiligig agent is lyophilized.
anti coagul ant conprises hepari n. )
25.  The apparatus of claim 24, wherein the protein stabilizing agent comprises more than

two phosphatase inhibitors.
26.  The apparatus of claim 24, wherein the tube further comprises an anticoagulant.

27.  The apparatus of claim 26, wherein the anticoagulant is spray-dried onto at least a

portion of an interior wall.

28.  The apparatus of claim 26, wherein the anticoagulant comprises a salt of EDTA.
29.  The apparatus of claim 26, wherein the anticoagulant comprises heparin.

30. A tube for collecting and stabilizing a biological sample, comprising:

a first end, a second end and at least one interior wall defining a reservoir portion for

receiving the sample;
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30. A tube for collecting and stabilizing a biologica

sanple, conprising: a first end, a second end and at
wo e@ss@ase interior wall defining a reservoir POF/USIN4/039969

for receiving the sanple;at |east one protein

stabiljzing agent. in _the reservoir of the container,.

the #glenst eusnprateinngebk le%égﬁntowet%%awa%ra%gt ¢ container, the agent

| bk bt an. ' LGaRBkyeric gel in the
c‘#rg@)ésﬁ)ﬁ\ﬁto?rl?asg%%%%ﬁ%&nygnt for  mai nt ai ni ng separati on

of t héhipotatpéd polginahic példn tige mepevein,aamd t he gel . 31. The

tube of claim 30, wherein the ment fo I ntai nin

S aaElFBRA or ol B e ScD s3I JE Biseein P2 apgtt and the gel

wherein the first end is an open end and the second,
3bnd The tibeobsletm sAdwhagn thielemghicfopmagtainmessparpiien lgcapsule.

OMPEL S| _ NS . Li L '
sfnd, Thg b HEELAVERER mE T kB GG R (B0 Sond cnd i o
clogainsdi s pi erceable by a needle for supplying the

sanple to th ube, 35. The tube of .claim 33, .wh [
e 1 B b Mol hes CPBa iE declowRE Mg K rSeeii e frst open

>, Wherein the protein stabilizing agent is
yophi li zed. 37. The tube of claim 36, wherein the
34ar ot Ehen tetieabf |dlaiinng3,agbaeinc thepeloses moans ishpisrcegide by a needle for

hosphat ase jnhibitors. 38. The tube of cl ai m 36,
S‘\%ﬁ’g‘fl& e_tsﬁlé‘pi 8419 WPt-her conpri ses an anticoagul ant
35Pr ayndribedfenid 38t wh&@ﬁltth@uﬂ@ hid ﬂ)e@fial%_f evadgatbdit eri or

wal | . 39. The tube of claim30, wherein the agent

36.ur t hlke tubowfclate$ Savhéreinsthe proseip siobBiadns deani Bilxaphilized,

ST R S iR P B AP o o

pm@jlmgéqnhibumtsher conprising a first closure neans for
sealing the first open end and a second cl osure, neans

33.0r Shatubsgfrhimssc wheretpiba tehedfurther compaisey Frangicopgihspray-dried
oA R PR AEene ¢ piercestle by &

39.ubeThé taheabfnctelm Sbewkémint the dgehe finshqpasonipalsby at least one protease
inhitor %

40.  The tube of claim 31, wherein the first end is an open end and the second end is an
open end.

41. The tube of claim 40, further comprising a first closure means for sealing the first
open end and a second closure means for sealing the second open end.

42.  The tube of claim 41, wherein both closure means are pierceable by a needle for
supplying the sample to the tube.

43.  The tube of claim 41, wherein the tube is partially evacuated.

44.  The tube of claim 43, wherein the protein stabilizing agent is lyophilized.

45.  The tube of claim 44, wherein the protein stabilizing agent comprises more than two
phosphatase inhibitors.

46.  The tube of claim 44, wherein the tube further comprises an anticoagulant spray-dried

onto at least a portion of the interior wall.

47. A tube for collecting and stabilizing a biological sample, comprising:
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44. The tube of claim43, wherein the protein
stabilizing agent is |lyophilized. 45. The tube of
w@b@sis4a47 wherein the protein stabilizing agePtT/US2004/039969
conprises nore than two phosphatase inhibitors. 46.
The tube of claim44, wherein the tube further . .
conps firsesndare seaendcensoandemtleashpng ntfirios yvaledinie ¢ Eegivoy portion for
o orIni g]?e Soafm t}Qe interior wall. 47. A tube for
BYPES WG MaRd st abilizing a biol ogi cal sanpl e,
C ONP4ti1&dsh gadproteis ttabitidingeagesiciarible enervairdfdhe tubasthe egant comprising
interior wall defining a reservoir portion for
atjeasbpnd phgspiase AMpPIET; 81d | east one protein stabilizing
agent Jof fnfl& 5@%&&1\6@«3[@19&& fih@ie késRRoit he agent
conprising at l'east “one phosphatase inhibitor; and a

4€¥Eg ’?ﬂ%@%g P% gllggr{rl %17 ,'Al\g;ﬁer%@gg :ﬂ{nectl ééa?rg%‘ﬁ‘gﬁﬁ{ \allel‘]?érﬁent 48substantially inert

wiE Pathadtitd ehestadilstg hgensubst antial ly inert with respect
to the stabilizing agent. 49. The tube of clgin137 d end ;
49her Bhntubseoffalaiay 45 rhereinghe SgeFndrd 28,arep frad gad ghg second end 1s
dg&%éﬂﬁ a closed end. 50. The tube of claim49, further
onprising a closure neans for sealing the first open
s5@nd. SHe tibbeftcidhe 4 faklsi moBPrisinger dpsure npagd &g eeling the first open
nmeans i s pierceable by a needle for supplying the
eI§|anple to the tube. 52. The tube of claim50, wherein

stge i‘m? Quiles oPRIdimabd, Y wh¥RGH Al dlos®d- mEiR fsupierdehble| i & needle for

erein the protein stabilizing agent is
suppbyihg thezeaiple3d theTimbe.t ube of clai m 53, wherein the

B b T o : ;
SPhosphatRedr ot P uRehun OFRE! SERTDchBs, £3°
syher ehnlRertiahe shuwh&em the prtéin bR igeaioa Gyuphitized.

spray-dried onto at |east a portion of the interior
54wl | TheGibeTelainbi3, othedinithn Boteinmabilizing agank sqmaprises gore than two

| S open,end and the second end is an open end. 57.
pﬁf‘?@ﬁ%}‘ﬁiﬁa@“@@gﬁsai m 56, further conprising a first .
56| 0sunLe niRANSIHiars3s aakicngthe hebd furthér cpgnisensh amitoagulant spray-dried

second cl osure neans for sealing the second open end.
onto at least a portion of the interior wall. ‘

56.  The tube of claim 55, wherein the first end is an open end and the second end is an
open end.

57. The tube of claim 56, further comprising a first closure means for sealing the first
open end and a second closure means for sealing the second open end.

58.  The tube of claim 57, 'where_in both closure means are pierceable by a needle for
supplying the sample to the tube.

59.  The tube of claim 57, wherein the tube is partially evacuated.

60.  The tube of claim 59, wherein the protein stabilizing agent is lyophilized.

61.  The tube,of claim 60, wherein the protein stabilizing agent comprises more than two

phosphatase inhibitors.

62.  The tube of claim 60, wherein the tube further comprises an anticoagulant spray-dried

onto at least a portion of the interior wall.

63. A kit for collecting and storing a biological sample for subsequent testing,

comprising:
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58. The tube of claim57, wherein both closure neans
are pierceable by a needle for supplying the sanple to
wo b@sosd1e7 59. The tube of claim57, wherein tPET/U81964/039969
is partially evacuated. 60. The tube of claim59,
wherein the protein stabilizing agent is |yophilized.
61. Fhamegbeqllsttien baheons wserasstar elpmep theigin and
stabilizi ent conprises nore than two phosphat ase
inhiﬁ??gpggyggx%The tube of claim 60, wherein the tube
furt AeeregP MY bSeSrydbolbsttibe aalgl had tths geaydstyi ®ible @ohiairibne or more
| east a_portion of the interior 1. 63. A kit faor. .
protsin sebilininecagents: BF PERPISCHNIISHE Harast aifiphosplgtase inhibitor.
subsequent testing, conprising:a primary collection
64.ubeThalitmg chiméparheisn deome o maje siebitizingragents are in a form selected
secqgndary tube: .wherei Loary c h:on. .t ub
0N S URCBAPYE Bhe A B REtsr S St Al Feller, o ablet, o
capls@RRi A kFafdrieg enksial I Regeities neasMl| $peIdd] a atisle, ®ael, crystals or
hosphat ase inhibitor. 64. The kit of claim 63,
a hdizad pieéetithe or nore stabilizing agents are in a
form sel ected fromthe group consisting of a solution,_
65.us p&he ki of oleiro thewhérpiguiheloneonapiestabilizingpgents arg lyophilized.
capsule, a spray-dried material, a freeze-dried
66mt emThalkit af pdawten63, avteadin ithé eseparagel ¢lemmentsisah smeshanical separating
| yophilized material. 65. The kit of claim 64, wherein
elelébne or nore stabilizing agents are |yophilized.

66. The kit of claim®63, wherein the separator el enent )
67s aThediaef daim §6pabereinnigeaneshapical sparatyg eleenpfs at least partially

Cc?aaltt&i @ﬁtﬁ@hs 6’14%6&%{1&?‘5&811{%@%‘%@{1 al separating elenment is

east partra coa the one or nore

tabiplizin ents. .68.. The kit of.clai 7 . ej . .
62D B4 GRS a8 IRkl SRRl MR sty inr
witRGEdped thihd SN GhorkQtablIRidpeats. NDre st abi | i zi ng
agents. 69. The kit of claim63, wherein the separator

68! emeRL 1hr _@1aﬁﬁ|6-3; WhereithBe Kddarbr GéAbAniPP gelherei n the
gel is physically separated fromthe stabilizing

789€Nts6 Lo Elafin 6! twﬁ relt%ltjlcﬁé gél(iﬁghy%ﬁlgits%?z{r&@d from the stabilizing agent.

StabiI'Izi'ng agen 5 further~conprise east one
7P ot TR it gP Icpalilgao&, wherein the stabilizing agents further comprise at least one

protease inhibitor. -

72.  The kit of claim 63, wherein the primary or secondary tube or both further contains a

carrier media.

73.  The kit of claim 63, wherein the primary or secondary tube or both further contain a

stabilizing media.
74.  The kit of claim 73, wherein the stabilizing media is trehalose.

75. The kit of claim 63, wherein the primary or secondary tube or both further contains at

least one antioxidant.

76.  The kit of claim 63, wherein the primary or secondary tube or both further contain at

least one reducing agent.

77.  The kit of claim 63, wherein the primary or secondary tube or both further contain at

least one buffering agent.
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72. The kit of claim63, wherein the primary or
secondary tube or both further contains a carrier
wore@sas6188. The kit of claim 63, wherein the pPCTHE3000039969
secondary tube or both further contain a stabilizing
74 kit of claim73, mgerei
78t abihe lfitﬁéckﬁéﬁﬁa futher G 2 RS T HDSTESTSF dgics m
63, wherein the primary or secondary tube or both
7$.ur t ke kmfteéamnd?atwheea@ theotesonthtube s eramtaingd at TRESRYe to draw the
33{51?1% lfr?)l nﬁhﬁg}rst gghﬁef 1%[)13 [P@ﬁ%e%angi%f; 8@&%‘(5 a/ndt ki&)eﬂ}g Gecond tube.

° f east one reduclng ag

The ki cl.ai t he primary. or secondar
3§ be Agneig At fep lﬁ@saﬁﬂﬁegic A S SR u T ort g
agenﬁro?fﬁim%@@alhblte cBlletoticBhi@her;favdt her conprising a

be-to-tube transfer device. 79. The kit of claim78,
wher dispogihg theeliolvgicali bample uﬁifaith@ aplﬂi@@oatcoatamewmh that the sample is

cofded ST Bany i PR Ak it e B Wl g phosphatase
irfibitof, Met hod of stabilizing a biologi caI sarrpl e,
conprising: providing a sanple collection container;
g2nd §hSPASHAG $MElalh %@%ﬁ&klnsmhﬁnﬂ)let &lfeBon container includes the
coIIection contal ner such that the sanple is contacted
stabillizing agewitteifore coBdsting thakjolagisat same agent conpri si ng
at | east one phosphatase inhibitor. 81. The nethod of
gel ai Mh8Gnethbid €idainh®), swhgabin thel digmisingnofC thet Biblvgical sample into the
i ncl udes_the stabilizing agent efore collecting the .
ootk eseRAcanE 95 e AT CH ot Siep e asenl e Rergrmed in the

skhecslicsRast alﬁ t he bi ol ogi cal sarrpl e into the
contal ner an e contacting of the sanple mnth t he

8?2‘3:’2{1}% é{rl&ggg%?% 11"il1r o%érgﬁln@? adloﬁegtgb’% V\ﬁg?el o tﬁ\é&%ﬁeﬁ&i and has a

pEsdkleafiined Ainte@Al picsstire $L§ﬁﬁ\tﬁtdd aliavd a pneticheamimed volume of the sample into
predeterm ned internal pressure sufficient to draw a

sy et EROREIF ol une of the sanple into the collection

- container. 84. The nethod of claim 80, wherein the

84t abilhp zmeii@odagfsﬂmm 80, wihereindhersigbiligimseagent iin erfery selgged from the
{.

ggo%gzi:':o?m%tlr%aot{ %lif’[?onu Edsgg%sgﬁ}u(‘?rpo“?ﬂesrll éd; & Ip%ggt,eﬁ tAb'lél,ué gapsule, a spray-

dried material, a freeze-dried material, a powder, a particle, a gel, crystals and a lyophilized

material.
85.  The method of claim 84, wherein the stabilizing agent is lyophilized. |

86.  The method of claim 80, wherein the collection container is selected from the group
consisting of tubes, closed system blood collection devices, collection bags, syringes,

microtiter plates, multi-well collection devices, flasks, spinner flasks, roller bottles and vials.
87.  The method of claim 86, wherein the collection container is a tube.

88.  The method of claim 87, wherein the collection container includes a separating

member.

89.  The method of claim 88, wherein the separating member is at least partially coated

with the stabilizing agent.
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material, a freeze-dried material, a powder, a
particle, a gel, crystals and a | yophilized materi al.
w@2005/0h@sTet hod of claim 84, wherein the stabiPCRUSY04/039969
agent is lyophilized. 86. The nethod of claim 80,
wherein the collection contajner is selected from.t
01 ouiBhe Biediod ol afeiot SE RSN e SERA T BB G Techatical separating
coIIectlon devi ces, collection bags, syringes,
ot ter plates, multi-well collection devices,

0t AP S SO A i s e v

el ﬁjﬂﬁ@@tabﬁlzgl%tg,géﬁt 88. The met hod of clai m 87,
erein the collection container includes a separating

ofreMbefe m%ﬁrodm%laﬁﬁt%‘)@h&femcthé‘bé’ﬁa&ﬁm Wh&hedris & Bel.

separating nenb is at | east partlally coated with

o} he %BéaB{ekﬂo%ll (ﬁgclﬁg{s 86, - xglger%ggnﬁe oBhilodh oigeﬁd ﬁl'rﬂﬁblsgompnses at least one

Wher e n € separating ne IS a ani cal
pﬁ@@@@ﬁmﬂﬂ@nelenent 91 The nethod of claim 90,
wherei n the nechani cal separating elenment is inert

o t NTheSRAEdd b clalif 89 alieldi itlhg atalpastt one91£10siﬂit&asasahhxbdor inhibits at
of claim@88, wherein the separating nenber is 8
legg, omFnphasphdies Siecialaitpmele SPIGY EPIHTE ol 5P PhpFRatase, threonine

ARt b Ghosif Blcs s Lo “aaim B0, wherein the a

ﬁg:ghggg@ﬁ h(g gfélit 8§ rxg er?iglte&l;er S&g% 1%0%& %{ﬁ c&ﬁgx#lseg Nfore than two

ﬁ@éphagseqm%ﬁ,tase t hr eoni ne phosphat ase, and
tyr05| ne phosphatase. 95. The nethod of clai m 80,

gvher EFHQ rhdiod b Blalth Zon gv}@ﬂa%‘tthecﬁl R gli 8 SaPletistsbRbtel Vom the group
phosphat ase I nhi bitors. . The met’hod of cl ai m 80,

covséstiaig noft vbolsi blood)i awwad Csmpn@nt i thereef, cred dlogd sahl taqacentrates, platelet

g ! oug%tgs? gl S IB{] owglfcgr\ﬁ% 53 8121%? §eg{ngguﬁg% a%%mow apirates, cerebral

sHIRRCAM! at8R; chiaukeey! alivanae rtirﬁlaﬁdi‘:ﬁetwﬁ‘s agd¥al sedfgtiony and lymphatlc
rine, bone marrow apirates, cerebral spinal fluid,

ﬂlulctsue cells, feces, saliva and oral secretions,
nasal secretions and |lynphatic fluid. 97. The net hod

96f cIThb mefind aftedaimi 96, therd thediplogicalsamplesis ivdolgped.
bl ood.

98.  The method of claim 97, wherein the whole blood is collected from a patient directly

into the collection container.

99.  The method of claim 98, wherein the collection container includes the stabilizing

agent before the blood is collected from the patient.

100. A method for making a collection container for collecting a biological sample,
comprising:

providing a collection container;

disposing stabilizing agent comprising at least one phosphatase inhibitor into the
container;

lyophilizing the stabilizing agent;

evacuating and sealing the container; and

sterilizing the container.
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98. The nethod of claim97, wherein the whole blood is
collected froma patient directly into the collection
wa@omsasdier . 99. The met hod of cl aim 98, wher ei PCT/H82004/039969
col l ection container includes t he stabilizing agent
ati ent

f h
° ozrgg P ?bdaf?? ﬁ,bal tqei‘lad) ﬁﬁ{: gl’:‘%)lg}%e ageg}: comprlige% mére than two
pﬁ&%h?(?§élgglbﬁogl ol ogi cal sarrpl e, conprising: providing
ection container; disposing stabilizing agent

162PThLS 'r&gh(fh; gﬁﬁfx 180 ewﬂ%rgﬁlpéﬂ@t 236t B ghgsﬁflatla&:t QndtfiSr inhibits at

cont ar ner zing t stabil1z1ng
leasta@i phogphatase sée(abd fignt e gonp aonsistingaofl seﬁr&rphdsgham;es threonine

the container.101. The nmethod of claim 100, wherein
Ph%% @@%ﬁa%ﬁfVﬁﬁ“@@@ﬂﬁ’ 8%Sri ses nore than two

bhosphat ase i nhibitors. 102. The nethod of claim 100,
er &he methodyof | cdeimy | Ghevipeisptishiliziag agsnifurther comprises a protease

nﬂﬂﬁ ?lts at | east on phosphatase selected fromthe

group consi sting of serine phosphatases, threonine

L @E"“ Rt A OB S @Eﬁcﬁﬁiewgaéé’riﬁta%t ner

ses ase _inhibitor. 104. The .nmethod
1§ a1 hha goethod el et AR CBRCa SIS THQ e e o separating
I er.1Ne method of claim104, further conprising
placing into the tube a separating nenber. 106. The

16@ t h?ﬁ g‘feﬂ? daéijglégls% OSV\%{C i tﬁehs%p%%gﬁé ?‘Le('gﬁ%gﬁ%%%g]%elﬁ’cal separating

anical. separa I'ng el ene
emhﬁmm1105, mhereln the separating nenber is a gel.
108. The nethod of claim 104, further conprising

1617.SPOEé Rt FRdiABY WBGEini thé Sepafiink Widnbek@Pa gdihe
met hod of claim 108, wherein the anticoagul ant is

1@8 S p‘]?ﬁ@ﬂle\‘ﬂbtd%ftc[h%ntl@ﬁ efu¥eSdyndHsHoYdifsh smjg]aQi anEl?@agulant into the tube.

of clalm108, Wwherein the antl coagul ant
69)npﬁ«h§ Setflod BF L1k ngT%vherem the anticoagulant is disposed into the tube by

spray-drying.
110. The method of claim 108, wherein the anticoagulant comprises a salt of EDTA.
111.  The method of claim 108, wherein the anticoagulant comprises heparin.

112. A process for protein isolation, comprising:

providing a container comprising a protein stabilizing agent comprising at least one
phosphatase inhibitor;

adding a biological sample to the container; and

isolating the protein from the biological sample.
113. The process of claim 112, wherein the collection container is a tube.

114.  The process of claim 113, further comprising a separating member disposed in the

container.

115. The process of claim 114, wherein the separating member is a mechanical separating

element.

116. The process of claim 115, wherein the mechanical separating element is at least
partially coated with the at least one stabilizing agent.
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111. The nethod of claim 108, wherein the

anti coagul ant conprises heparin. 112. A process for
w@e@s®e56187 sol ati on, conprising: providing a cOPCHUREN4/039969

conprising a protein stabilizing agent conprising at

| east one phosphat ase inhibitor; addi ng a_biol ogical .
1Kanplee processeoicimmal e hereip thestspaipiing Mombepisct 8¢1fnd gel separating

b0 508, 0181081 63l SRAPIE icblibing hr 0C€SS of el aim

ollection contarner is a tube. 114.

T f. cl.aim,11 . | Si .
B0 P PRl AL b D BIRPAARL My gomgs o st onc
plRtRSeEBiforCl ai m 114, wherein the separating member is
a mechani cal separating elenent. 116. The process of
1821 Thd droceHRTRIM 10D SwRBRERARS Rk is%%ﬁﬁﬁlﬂt &aguRbgment
I's at least partially coated with the at | east one
Dil i Zi . _ . < i iy
B
(SRS bR NSt NS0 BafB Mcongaane
e e Ehdmocgrop aewn ot sRESM e inihgTiags c8ETftie onto at least o
pgﬁghgf;gﬁﬁm%ﬁ3@§mﬁnﬁaﬁmgpbe Is partially evacuat ed.
120. The process of claim119, wherein the stabilizing
12020 Brdo¥QRAclaidf 991, W dkein HERIBGEAI UondphiddY A f EDTA.
erern e I

the tub urther conprises an anti coagul ant.

1%t TRARERTT RS 1R TR nLShR ol foces heprin

an, interior | 1 the tube. 123. Th rpcess. of ., . ...

18] Bha Piccenof diim 4R WhEPOHS ot Kt odBhRERERE ofipjtor imbibits a
168§t dHdTphospiEflase TR R GBS $h@§rcﬁ1b%oﬂbil.gﬂgro?\@&{rﬁl phokPieutases, threonine

anti coagul ant conprises heparin. 125. The process of
plisphatases 2andvipwosiae phospbatgses| east one phosphat ase

inhibitor inhibits at | east one phosphat ase sel ected

116.onThé @rgresu pf chirgi 902) mdrewdin slew stabiliplngsgdeat asmprises more than two
t hr eoni ne, phosphat ases, and tyrosi ne phosphat ases.
PhosghatasedniibielSss of claim 112, wherein the stabilizing .

agent conprises nore than two phosphatase i nhibitors.
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