WD 2005/ 056187 PCT/ US2004/ 039969 PHOSPHATASE | NHI Bl TOR SAMPLE COLLECTI ON
SYSTEM FI ELD OF THE | NVENTI ON [ 0001] The present invention is di rect ed to a
nmet hod and device for collecting and stabilizing a biological sanple,

parti cul aMQ25%8% bl ood sanple, directly froma pati e‘?ftgrUWP‘gm 69
specifically, the present |nvent|on rel ates to sanple collection containers

having a stabiliz roteins

i mmedi ately on co]i)]{ie§yi'§%i‘%‘$@ ol ogi c%@%ﬁp (e)f]%r%é?‘fai\l@ﬁkgﬁ Ing protein
nodi fications during storage thereof. BACKGROUND OF THE | NVENTI ON [ 0002] The
study of proteom cs has recently increased significantly. Proteom cs may
enconpass neny meani ngs, but iﬁEbME&@éﬂM%ﬁIMprotei ns, whet her
individually or, nore typically, as patterns. For exanple, researchers are
interested in the protein profiles that may be reflective of certain

di sease sgamz es»enf— QeI s ldpesibd & HartHIAanD It dbPéoleBting el afizihg of
a di sease Y ua may show differences that can be used as future
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protein changes over tinme, it is difficult to ensure that a profile of an
i ndi vi dualsamplelandor inbibifing preteinmedificatiens dnming stosags theteod bel i eved to be
I ndicative of a disease state may only be valid for specific conditions,
and thus not repeatable on a basis sufficient to serve as a diagnostic

tool. Thus, devices and/ or gPACKITROVNIFOTHRINVENTGENNg this variability
woul d be desirable. SUMVARY OF THE T NVENTTON [UO003] The npst conmon

mechani sm of communi cati on between cells involves the rel ease of signaling
nol ecul es, as _hornpnes, neurotrans tters nd. tors fromone
ol |t ype 10T oS PP roteoRity Bet Toaby sipeiaset ieBtSity. pPbuEshics GRAY he
surface ofentGHERL mah§ Irﬁe%m Elgeblﬁcﬁ: ﬁlV@IR/@éjloF)Eﬁ@% gfotéﬁ]@ qu%l’iB?ﬁﬁ&l?ﬁuﬁ'fy or, more

I ntracel | ul ar S|gnal that Ultimately couples t speci fic functional

processes typlczdbfL hspdtterpy: dthrexamplehyeseartloays el inteestrdriadhe Stoteln profiés thhemay
signal tr ctlon s that couple recep n.to these

Shos: of og ReapscLYpOF Eatan Hisge St oo o PORE Ghcheatiby Fthvidi \Rribe pratte of
research aarcﬁée%séd"mm AR} QRN diPreddidks that can be used as future indicators of disease

states. As known in the art, mass spectrometry is a key tool used to look at such profiles.

One challenge in such protein study is the many modifications a protein goes through in its
lifetime, which are broadly called post-translational modifications. Given that the state of a
protein changes over time, it is difficult to ensure that a profile of an individual will be
consistent over time. Thus, a profile believed to be indicative of a disease state may only be
valid for specific conditions, and thus not repeatable on a basis sufficient to serve as a
diagnostic tool. Thus, devices and/or processes capable of addressing this variability would
be desirable.
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



1 WD 2005/ 056187 PCT/ US2004/ 039969 transduction studies are fundanental to
di sease research, drug discovery and devel opnent, and di agnostics. The

rever si bl gu@bdodpkyipnt of phosphate to serine, tlueonine gagukyo?aidhed
residues of cellular proteins is a control nmechanismthat plays a key role

innost if not all signal transduction pathways. Two types of enzynes

control thgasdueivn stodieslareefilndameth] tophieessbeesehhj drugodiséoviery tund déalophadnit,
protein: Protein kinases add phosphate to the proteins (phosphoryl ation)
Protei n phahirenestss.r dhsveversiblepitashmentol Phesphais gaseyna: thesepineandtystionay
effects coptj ' af t | 0l QG S l: :
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removal , i sigpartdnsdidion SalwaysoTivadibgbesrofl ¢maginks rceael te exent! 4Rl dinciori of
phosphat ases are cl assified based on their substrate specificity,
dependenceplasphesylation of8 pardieulas eelbprof§iit y to i nhibitory agents. A class of
chem cal s, protein phosphatase inhibitors, is coomonly used to limt renoval

of phosphat e roups. (Protein phosphates. inhibitors .are also used to treat
di seases) . [d’égt&f‘;iﬁ%?ssg AdEPhAsAEAtE B s ProtRiR [s?r}’tOSP%"f BHPPabl o t hr ough cheni cal
suppliers and sone even provide inhibitor cocktails wth anywhere fromtwo
to five inhi Bretginphesphaisgeremave thgphasphate-t(dephosphariigtiony the tinme nost of
these inhibitors are applied, that the nuch of the activity being studied
i's "unnat uThdse pathvey offects @ntihfi@at be katvecafiet dlologital damplesidre tslldcradorWathbutt 0

be able to understand the state of cells_in a manner that is cl oseI}/

r epr esent adndeestardinghef these,yapigbleppry¥iveraepjfications.cpliosphaie igro val. e marticelaggane
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range of calbkesttispevificivy, degeridoide ot fordgndgensibiv ity t irtribieadadens. oetlass
phosphat ase_i nhi bitors, such that when the speci men contacts the collection
devi ce it ¢hihsaricalsspyoteispbesphatase inhibitorsyis porpmentyriised fq bmitzamoyalof phosphate

Rt Er DescP it AR B plt el AR S bhe s TR SRR ol v vi w of &
typi cal blood collection tube.

[0004]There are hundreds of inhibitors available through chemical suppliers and some even

provide inhibitor cocktails with a.ﬁywhere from two to five inhibitors pre-mixed. It is
unfortunate, that by the time most of these inhibitors are applied, that the much of the activity
being studied is “unnatural” or ex vivo artifact. For certain studies, it is important to be able
to understand the state of cells in a manner that is closely representative of the in vivo
physiology. For this reason, there is value in regulating dephosphorylation as close to “time

zero” of specimen excision or extraction as possible.

[0005] The invention includes a diverse range of collection devices that contain one or more
pre-loaded protein phosphatase inhibitors, such that when the specimen contacts the
collection device it immediately comes in contact with the inhibitor and the

dephosphorylation activity is regulated.



[0007] FIG 2 is a perspective view of a test plate. [0008] FIG 3ais a
perspective view of a sanple collection assenbly, while FIG 3b is a
sectional wo eismicige sanpl e col l ection assenbly. [0009] pElfEsadbabiootd

| ongi tudi nal sectional view of a syringe. [0010] FIG 5 Fs a fong;l’cgt udi nal
sectional view of another enbodi nent of a syringe. [0011] FIG 6a is a side

view of a catheter assenBrIERDESCRIPEFION OBTHIPBRAWINGSIe view of the
catheter. [0012] FIG 7 is a perspective view of a pipette. [0013] FIG 8 is

a perspective viewillustrating a blood collecting bag. DETAILED

| d col lesting bag. DETAILED =
ermboai rent WP o, BRG 1P aRepetive 10 aFa iy bRKIRR ek i Phod '

detail preferred enbodi nents of the invention, with the understandi ng that
the present disclosure is to be considered as exenplary of the principles of
t he i nventfi0007] and iBIGh@tis apeesperitvetview phe test platei nventi on to the enbodi ments
illustrated and described. Nunmerous variations may be nade by persons
skilled in the art wi thout departure fromthe spirit of the invention. The
scope of tipgogjnvent i gy, Walid a PaspRASE VRV OBa 4ol ABARRHSH assbAbIE wiARFIGNSH I
equi val ents. [0015] The present invention is directed to nethods and devi ces
for stabilizing protisiarssctiomahviewiafltigysangile salleotien assetmbiyt er enabl e downstr eam
anal ysis. Mre particularly, the present invention is directed to nethods
and devices for inhibiting the phosphorylation cascade in a biol ogical

sanpl e dur[g@@ st or agerg. AGS QligH Addingl dRBod SRENLEA ion, the device

conpri ses ‘Jont ai ner contai m ng an anount of a stabilizing agent
conprising a phosphatase inhibitor for mxing with a biol ogical sanple

i mredi ately on collection of the sanple. Al so according tq 3 2005/ 056187
PCT/ uszooz:l%@@ligag t HelGp P a hangitdivak sesHonal pievnek #othes smbpdiseeat pt 8 5yTHIEsg a
sanple collection container containing a stabilizing agent in an anpunt
sufficient to prevent or inhibit triggering of one or nore phosphoryl ation
cascades bpoimphi bi tiFig. bhes HAS pleat GiEcatlidteseentANAvIRtIFIT 6bqs & bertiasigé ai ner
a biol ogical sanple. [0016] Although it is possible to use the present
invention with any priev@ftheestessrni ng

[0012] FIG. 7 is a perspective view of a pipette.
[0013] FIG. 8 is a perspective view illustrating a blood collecting bag.

DETAILED DESCRIPTION OF THE INVENTION

[0014] While this invention is satisfied by embodiments in many different forms, there will
herein be described in detail preferred embodiments of the invention, with the understanding
that the present disclosure is to be considered as exemplary of the principles 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

3



bi ol ogi cal sample, preferably the biological sanple is any body fluid
withdrawmn froma patient. Mst preferably, the biological sanple is whole

bl ood or woeaipedest thereof. Exanples of other biol ogi g@t/usammdmssol ncl ude
cell-containing conpositions such as red bl ood cell concentrates, platelet

concentrates, |eukocyte concentrates, plasma, serum urine, bone nmarrow

aspi r at es,thé giredenelinedition] thé Uhéthod | @8iiRises Prodinige a€sampsial éolRciidtd dhRAner
secretions, nasal secretions, lynphatic fluid and the |ike. [0017] The
sanpl e coldosteiring a sigbiliginggentia aprazaiat sutfigient toaieveahorinbinizigeerig,of one or

col l ection__dewvi L nel.udin ut_not.bimked o tubeﬁ.such S
and centr irpgfsep\ﬁogﬁléosr,y l%tlf)%scggéadg tg?’ el%hltl))#tg@d{hgoﬁoésgﬁtgsﬁ e?e%‘,ﬁf g%@ﬁé é[é L{Rg
col | ecti orzoR@fRr a diologiodSan@ipeci al ly pre-filled syringes; catheters, such
as central lines; mcrotiter and other nulti-well plates; arrays; tubing;

| abor at or 00k Selthoughcih iaspossiblekty, uspithenpresentaisientionowidy amy proteis-coptainag

m cr oscope.. .sl.ides L croscope .sli SSe .es, .coversl khps, . filns apd

por ous. sutieIPEPAS b oR@IGaRT (Be HRoBRRT B S SR PRRL i P
and ot her fﬁaﬁéﬂtogm{ pSIbibE, G bRsieN efplain@hdle BREd Gy compbfiert QRérBbMeEr
suitabl e for holding a biological sanmple, as well as containers and

el enent s iBnasiplescfiother baolegietlrsamgles apghndescellt¢pniaining spmppsitipns sushiagvedhblood, a

sanpl e col ]l ection ube ving a.separating nenber (e.g.. a nechanical

separ at | ngebiceneatet” Bafete OflcRflr kbR PR el BamB FFI B qone
conponent Spdrfow 8§siratds cérébiul apieCHuid! HssubNEdls] Bice§)fsalihe ahdilBfal sBEreliGHs, hbsil
exterior of the separating nenber may be treated with the stabilizing agent.

Accor di ng seeretions, bimphetic fluidandithehike.t he col | ection device contains a

stabili zi t for, stabi.lizing t bi ol ogi.cal ,.sanpl e, [001 Pl ast|.c_or
ol aos i o JP0ER TR shlple Roiflinh Siin of SneiuRi T i TR BooduahiF hny Rk oy
i nvent i on.deweBBndla@he! betnstEliAitb@ks tHS@dsuch dBast! @BédI kel E&ﬂriﬁ!%ﬁ'tﬁsésk QMbsed

devi ce include polypropyl ene, polyethylene, polyethyleneterephthal ate,

pol yst yr ersgstemoblpedrdsdiesiion aavicess edublulags¢adloctivb begsxpemeps ecspecisly pze-flled as
ol eL1 A geseLNERRS 8R! il RL! ARl BRLATR TR B SGE BREH: |
nat eri al s tiKifig:t RBoARIr OFdst Q8 BV b TRasiS _%?i_niné'r FBgksP rEB@Nbottl B QAALL, OfhidrBsopsle
pol yol efi ns, ~pol yam des, polyesters, Silicones, polyurethanes, epoxies,
acrylics, spdesy auerpbenpesslide pstepblies, mowerslipso fijnme tahd oydust wbstravesmrad assepbligsie
an 1o SRBITEAS (TR 9%, BTy ToLARBAE) iR b Wl E5hLes:an
any other container suitable for holding a biological sample, as well as containers and
elements involved in transferring samples. In one aspect of the invention, a sample collection
tube having a separating member (e.g., a mechanical separating element, a gel or a filter
mechanism) for separating blood components is used. In such aspect, the interior of the tube
and/or the exterior of the separating member may be treated with the stabilizing agent.
According to the present invention, the collection device contains a stabilizing agent for
stabilizing the biological sample.
{0018] Plastic or glass is often used to manufacture the collection device used in the present
invention. Some preferred materials used to manufacture the collection device include
polypropylene, polyethylene, 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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WO 2005/ 056187 PCT/ US2004/ 039969 resins. d ass products including silica
gl ass are al so used to manufacture the collection devices. One exenplary

gl ass progusionkssetedREX(r) (avail able from Corning G ass, p&pikitgsozodpw York) .

Ceram c collection devices can be used according to enbodi nents of the

i nvention. Cellulosic products such as paper and reinforced paper containers
can al so besinsedslassopfoducs datludingi sificadglasc e dse ased g nanufdvéure e rbllemion

[ 0019] The, stabiljzing agent_of the .i.n ' conpyrises aqne or re .
phosphat as&viGehi BIne Gxmplegy glapppioduetys )99%5;432@%@1@@ B 4 cqrnipe§lassn foTrRe,
associ at e ik 2Lk Qi @ o] bePlhe 15 GersbfinRBiRs Ut @

bi ol ogi caﬁqg‘gdrr%f)%(? Tﬁgﬂggecrﬁlggtt%%%i“ﬁlzes ct heebi 0 o%#?gﬁf{%éﬁg?%, suc?] as g

bl ood sanpineention. Getidlosie prodictdsueh @o payms and oamfoivat papér dontaines cpr ascelet wsed
m)dificatiogf de Eadation and/ or.fra%ilr}ee.nt atjion of proteins present in the

bi ol ogi cal todarmprdlectipn, deyees assording P e WHEUMhodi nent of the present

I nvention, the collection device is pre- treated with the stabilizing agent,
preferably by the manufacturer, and is packaged in a ready- to-use form
Typi cal | y, [0019] TecitalsBeing clgestcdf the inlentioe compsesrinecorandrel phosplsataspdnikibged i n
sterile packaging materials. [0020] The present inyentjqn could be used hy
phar naceutar%é“ago gg%éﬁﬁ%@hoﬁflﬁi%ﬂﬁwt&g@d @6rﬁ§§9ﬁ1§§‘,¥ r%edng?aé@p Qre dlestruction o

or gani zat i QnS. VA1 gy r e ot . .

et a1 doging RiERorhle LERMCRRREC i A5 2 THE DB AR BB LIAGcal semple
present i rsuehtason bioddsamepleblte pedesr ahatable composition ethiat Vinkibils r @agrdvgnts

protect and process protejn sanples for . downstream anal ysi.s. .The coll ection
devi ce achBP‘E‘iﬁﬁ%POcno degradafionsandyor; fragmnntation of Aretems pesent @efbr“ﬂﬁglcélnﬁ“@i‘hpl e
col lectio | | di i ' | -' [ . ] Ll ted
o the f ol Pontad SBR-EAAGE (e ThiaRinh B (A5 colfitioR evich T b
char act er i tzeatddomith fhietabiliving ¥ gent,Sareferabl oo theimampiatiret, ahd dnpackagddann-rpadyt-ei n

i nteractions, devel gpnment. of protein fynction assays,, protein target )
finding ar@-ualfPamt ifmw VegiecP@%quo%qLil?ﬁ1l%§i?V@%tl%FWP?‘FaPP s glso ged in
action, drug. ' ' protein structural analysis and conputer
nodel i ng. %ﬁ?ﬁ?%%ﬁgégggﬂﬂgﬁg al so contenpl ated. [0021] Preferably, the
stabilizing agent conprises or consists of at |east one phosphatase

inhibitor. Suitable exanples, incl inhi bitqgrs of serine or threonine

phosphat asl892q] eﬁt? prepend InygHtiog ¢ £ dited byshhagmagayticaly ¢FRpaREesp RdenhapRgs

(the PTP fam |y & o inhidi : i ne

e o ey Aol S FERAGSP LS i
institution and individual who is interested in studying proteins. The present invention would

enable researchers to conveniently and readily protect and process protein samples for
downstream analysis. The collection device according to the present invention would serve
as a front-end sample collection device aiding analytical objectives including, but not limited
to the following: protein banking, protein identification and characterization, protein
expression, protein quantitation, protein-protein interactions, development of protein function
assays, protein target finding and validation, predictive toxicology, determination of drug
action, drug validation, 3-D protein structural analysis and computer modeling. Clinical uses

are also contemplated.

[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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taut omyci n, okadaic acid, and cantharidin. Inhibitors of PP2A include
calyculin A, mcrocystin LR, okadaic acid, fostriecin, tautomycin,

cant har i diyo 2086)0Kdval | , and nodularin. 5 WO 2005/ 05618 7pd a4 ideg6596ds039969
I nhi bitors of PP2B include cyclosporin A FK 506/i nmrunophilin conpl exes,
cypernethrin, deltamethrin, and fenvalerate. Inhibitors of PTP include
bpV( phen) , InbibitbaséfaRPIB indhidepdye)ospbfidi, F¥h d0&/adinunopiitih @eaipetas, ecypermethrin,
Phosphat ases and inhibitors therefore are % '

no in e and, ar

commer ci al dejtangliring gpe fenyalgrate. fahibicors 19f & elﬁ\fgcr‘;‘fie @3%6@8&@@$?Q%W\5@1®SA
[0022) Co | 13S0 furP Qﬂﬁ ?’ﬁ@ PHB#}}H&{& ssandcl B}sythléleeff@r%r ch r?‘ﬁl th

cocktails commerci al “suppl'iéers off suc |nh tors, may al so used as
t he st abildrg lam@)amg:enﬁner&unta availabb eal, | fom éiaﬂmgﬁamrcrﬂ&]ayl Mdg@,rﬁzﬁ@mmasUsm t hat
they provide stabilization for a range of proteins of interest; therefore,
a stabilizing agent containing nore than two phosphatase inhibitors is
general ly r | g@]%[g ' I O« e
pr ot ease |[§ |té§11rn§m\%n ﬁg%ﬁé’m?@gg&ﬁ%tlg@gltbénhl [ 'Ebgl}}fj??%{ tShatéqr d&@ gér?gge by
protein st@huhe:rbrﬁl sippdiery 6ﬁsmdhcinhﬂﬁtors;1 4y aleo i;eojse@rastthas%ﬂmm@ agas. skrchne
pr ot eases,_ cysteine prot ease asparti¢c proteases, .netal | opr.oteases, thiaql
pr ot eases, CORKIHR pAtE cgeieR iy ned vaptRgepuseIn it (theys #rovids istbilizstion \ior @ Frage 0%
pr ot ease i IC t
aspartic |ﬂr%ﬁ1! B{I tgf:glté;fF eé&%et Sl gar% i g%&%ﬁ%& Mlﬁ%]ln%quég%Peéﬁ%@l serine
pr ot ease |1n]mbboﬁsasgenefu1]yLdiaS1r@b1E| pai n, aprotinin, chynostatin, elastatinal,
phenyl met hyl sul fonyl fl uoride (PI\/BF), APNMSF, TLCK, TPCK, | eupeptin and
soybean trypsin inhibitor. Inhibitors of cysteine proteases include, for

exanpl e, t: ﬁgq,!, c
p)r(otrrgase i ﬁﬁ} ?31 pg?i(ﬁ?%glltglg ypepﬁjr%s11?:5'lg tgngéu@dﬁ#:%f/\})hﬁl I'a?th% h%e@% éSF
of i nhi bi tiphiditod, torgirtHel pombte gpetein stabilitle EicbihAles aﬁclud@hﬂnlﬁﬁ)rs’[of proteases such

10- phenanthrollne and phosphoranodon. Inhibitors of exopeptidases._ include,
for exanmSe%enamgqt%ﬁ% CYHS@FthTPWaS% pipatticrprateasts. meklioprafeases, Abl@i pradenses,
sui tabl e S |

soybean or %ﬁ%se@ 60@?% @gﬂ-&gé’? 8%1]% End ckeeat w%'te%?é"gégﬁéi?é&% n li"lte{ %tirc[lllar

whi t e ovoshigtest) \wﬁdnm;gloﬁmtte&secatﬁit &dplartic {nﬁﬂﬁt@}s ke lﬁi@bsﬂgm‘zﬁcag agbntlmmyigbe
in any suitable form.including, but not Iimted to, a  solution, suspensjon
or other |sxa@ples of ssEpe @rote%setlabubetprs mclidp cptipaing 2RIptnp, Ghymsestatif, lasiatinaly

freeze-dr i@gﬂﬂgfegfaﬂd@{ll ﬂ%wger(g 9" WRNISF, 18R, TBEXS BhSeptin and soybean

substr at e-
trypsin inhibitor. Inhlbltors of cysteine proteases include, for example, JAA (indoleacetic

acid) and E-64.. Suitable examples of aspartic protease inhibitors include pepstatin and
VALPFFVAL. Non-limiting examples of inhibitors of metalloproteases include EDTA, as
well as 1, 10-phenanthroline and phosphoramodon. Inhibitors of exopeptidases include, for
example, amastatin, bestatin, diprotin A and diprotin B. Additional suitable examples of
protease inhibitors include alpha-2-macroglobulin, soybean or lima bean trypsin inhibitor,
pancreatic protease inhibitor, egg white ovostatin and egg white cystatin.

[0024] The stabilizing agent may be in any suitable form including, but not limited to, 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, substrate-bound additive, 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.



matrix, or a lyophilized material. Because the half-life of many inhibitors
Is short, the stabilizing agent is preferably introduced into the

col I ecti owgigeso18n such a formso as to optimze the ghgubobidRoef the
t

i nhi bitor. Lyophilization appears to be particularly useful 1n that i
provi des good stability and al so all ows subsequent sterilization, both of
whi ch ar e [0025]f Tlerstabilizgingraheai niay dfe lavatedrahiamy, susfaes déiitis zeliaction davide. The

clinical imlementation. 6 WD 2005/ 056187 PCT/ US2004/ 039969 025]. The
stabi | i zi ;ﬁ%@m 8% BBy @&@edoeﬁeiﬁp doppeieseaP e ouns sodh éﬁ%&%ﬁ/%@n
The st abuheaiaﬁﬁaﬁg&@dﬁ% @h@&ep%homagfaees, 5$rDBﬂl%f,3ins al cé@rwﬁquS@Fm

such devices or onh chani cal, conponent surfaces and sub-surfaces, o

ot her, i nsdavices.pPeferdbly, thei statdlicihg agkaw iclesate®aeyveablalongtdh deast a@iw interiongyall
agent is |located anywhere, along at. | east _one interior wall f the.

col | ect i orPldti edlestion - & WRPWbSTor Wihin e {RSPRY OB o PRTLSH: s a&@&m SAme
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desi r abl eséﬂg I?agfsgé@nPﬁ%&qg%’ent flfggklhtﬁeg#t@g}gor s&?:%ﬁllla% E}E)télle?g%%? tou%ﬁe)teg? gn
opaque t ubmpentefrgm lightt Borsach drdiibitezs] uselb£ambpdaue tubeyk igh antamies-eoloadd tabe with

wi ndow, woul diﬁﬁe a&ant ageouys. (Kirk, Scoti, consider w_ndow on, anbe(iﬂtube
for i ndepefdithout|oksenyation Fandoxe i weHlg beAdxaniagequs dKike SCottneQsider XHRYAVE OPhat
protects i . [ B 9-Altdrbat [

Phe. capsul Sy (S indtBRAHY Floifl I Al RuRRY, HiREng M nedl Ak Lo hac (P
agent may mbteotspt Fomrlight tekposurs) des, inglole erednform aaid thas peeingethe capsaleaigtntheand
ot her el emegts I n the contaj ner. Capsul e, maﬁeri als that dissolve ugon
sanpl e colPREWBH alseaddsess thisdtHe. frapsikatinedhe perys glay ke RIEUERt oM ngdesable
may be apphicpdtibAs FE’t@ve&? ltﬂle?ﬁ%én‘? @n&j%g‘le? Q1dNen® M ﬁgr%ﬁfaiﬂ’écr BRARateFRAS that
exanpl e, the stabilTzing agent nmay be spray dried, |oosely dispensed or

| yophi | i zealissowerupoheamplefilectith dréevellkhewnadn theedrf. of the col | ecti on devi ce.
Al ternatively, the stabilizing agent, such as when in gel or liquid form
for exanple, may be positioned in the reservoir portion of the collection
devi ce. Adgphié L, di 4 favi i

stabili zi ﬂ‘g"%‘ﬂé’ﬂ? %tjrg@qlg‘a‘gza%gg IhEe %9%?%5? |t}§:/€f)|°!t’lg&g‘ik’§[%e§g%t ‘h%%ﬂi‘s‘?’% of
amount  ofmetheds Kot cexampis)tthe rstabilizine agetomay i Heusmay alried] ilabstlyr dispénstdeor

agent and then dispenses the ppropriate nt of lLiquid into the

cont ai ner .lyamlizedefiey ﬂ?ﬁavlrg%@e92#%1[@%%%@35%@5@31@%%3&{1% Bleraiy ey tse

cont ai ner : , X}g}[’%lﬂl [ : Tq [ at i f

t he st abi I%biﬂ%ggggﬁﬁ’nggrc }e{ age er r#lr%ggg%li lgg\%é’lr[%fl 1}858“ a@l b@y%@%og%ﬂw i
reservoir portion of the collection device. Additional methods for providing the collection

device with the stabilizing agent are also possible. Typically, to dispose the desired amount
of agent into a container, one reconstitutes a solid form of the agent and then dispenses the
appropriate amount of liquid into the container. The liquid may be spray dried, disposed into

the bottom of the container or subsequently lyophilized.

[0027] The quantity and location of the stabilizing agent are determined by several variables,
including the mode of application, the specific stabilizing agent used, the internal volume and
internal pressure of the collection device, and the volume 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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i ncludi ng the node of application, the specific stabilizing agent used, the
I nternal volunme and internal pressure of the collection device, and the
vol une of ' gi cal sanple drawn into the contain e
concentré?bgﬁoo Q#ﬁe stabilizing agent is sufficient toﬁg?g%gﬂ%géﬁ%ge
protein and to inhibit or prevent protein degradation. [0029] In addition

to the staRhilbdd MenAENMic.) hitBolsHE Gienéth otHie aBdif & or Hi¥BiY the BidISdica sefple.
contain carrier nedia (e.g., water or alcohol), stabilizing nmedia (e.qg.,

pol yvi ny| Spitahleiadditives incinde2d0 A%5 6918 Hnded/ 9s20@a0l) 3898601/ chierefraino seixtures,

itol, etc. .0t h I t] f. i | th
b1 ol ogi carilS: BemRles: RiroBes daped o b Fom aeitio Akl dpyaf sl of
phenol , pigih@ds/ Gighmit Qhetaihgh¥dnt, Ehoresédn€ aPe¥, Snti)dQN¥ERMmg deRhBNARicofhuland C
acids, salts of organic acids, alkali metal salts of halides, organic

chel at i ng saghens soditmyeitratss drparity eotassinm EBdide gnd the dikeagandyeny other reagent or

' | . di ' h in, . i.um.EDTA .and
ke, and campRaist of @g8t nghib) v e HRPbidlo el SRT Ay IR O
treat bi olhe@hfaladdmives grliderandbRidnss dad @hahﬁg?%{t% Ritich mAgtelp preservdisibtesie

anti oxi dants_and reduci ng agents, which may he reserve protein
conf i r mat iconfirmatign, e.gr, creseree sulthysdydr group couplingsuplti mgs .alsot beragvantagsopse to

advant ageou o ,include a buffering agen ugar npounds.  Yet, ot.her
2 11 e giebudscn ShREERRgR o e SRt ok of HEEF oIRGB 8B TRy R ¢ e
preser vat inudelthédeahat! dnheficeaditility @ fitht pré®redivel grRibiliet hdditive nahe kgdeinten t he
carrier and additives do not degrade proteins. Were the stabilizin agent

i s in tablmatrif.diredergbhgrthe cauicr ead addibives dainef degsefdeaprotainsraVhereaths stahilizing ar e

k t th . ski || ' h t, .. ncl d, if. ir.ed. 030] . Th

ot hods o StRa: i Sisiior, bt Rafciicel BHst Sin AFhEE ma orbeh it s

I nt roduci Rghst Bial18RHHE aﬁpﬁﬁ%,?])@g]&mti?ﬂfﬂ@ﬁreqpnt aining the stabilizing agent.
e

In preferred enbodinents, bi ol ogi cal sanple is withdrawmn fromthe
patient directly into the collection container wthout any intervening

process s t h ee ound that collecting the. biol.ogical sanple

i rootty MM The maReEner theReten’ BrefSin Fbidh? abRing o OReEB) SRR fno
and i ntr ogiteddasing e Ssaftipl & isstb 186 tdovtai it Contiehifp the skdiliZARg tagbrti Nth HhsFerred
stabilizing agent substantially reduces or prevents the nodification,

degr adat i embadidiests, thedyplogical sanilofs withdsewn from thetpatiertedivgc p injo che eollghléon t he

sanpl e s cgltltgirn(eald w%’xfog %n39 o e'r\r/]én?r% 'p}roc\c%st g{eﬁshe It has been found that collecting the

biological sample directly from the patient, such as when collecting a whole blood sample,
and introducing the sample directly into the container containing the stabilizing agent
substantially reduces or prevents the modification, degradation and/or fragmentation of
proteins that otherwise occurs when the sample is stored before combining it with the
stabilizing agent. The method of the present invention is useful both with open collection
systems and with closed collection systems wherein the opening is closed by a closure means.
[0031] In a preferred embodiment, the collection device of the present invention is for
drawing a whole blood sample directly from a patient for stabilizing the proteins immediately
at the point of collection. The device may be an evacuated system for collecting blood.
Alternatively, the device may be a partially-evacuated or a non-evacuated system for
collecting blood. A suitable example of an evacuated system is a closed 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.



stabilizing agent. The nethod of the present invention is useful both with
open collection systens and with closed collection systens wherein the
openi ng i wElooses$idy a closure nmeans. [0031] In a prefesdpdshnhedbgent, the
col l ection device of the present invention is for draw ng a whol e bl ood
sanple directly froma patient for stabilizing the proteins imedi ately at

t he poi nt [@#032jdRé¢fentnigotn. thehdrateivge én nelyiclbdikenrefstancenchatastyst maferf tr like parts
collecting blopd. ~Alternatjively, the device may be a partially-evacuated or
a non-evac “égo%ty@f’éﬁi’?rélr VIS¥S| %é@?ﬁrﬂ%ollo%mw%aéﬂ?lﬁ blPlé?O‘é?PQ t’@n_o CVHLy f(),
evacual ed okith Hluded aCtARBHle! 19° deflhifR WA niedf (BARLA! 34/ | $n Ane WnlRRlirfent
exanpl e of both a partially-evacuated and a non-evacuated system

Non- evac uailestratgds temsinemn)2 &l skollowctubd Bavng eshlei walil @ w Gyset] ot ombend d8aind dn
systens are particularly preferred. 8 WO 2005/056187 PCI/ US2004/ 039969
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seal s and s rent olynmers an Igns. A protective s?‘u‘i el

may over | i @ntlimssastebiRZAng Ggert dn aeordeRcaivith thepmesenk isveaticd.abi | i zi ng agent in
accordance with the present invention. [0033] Container 12 can be made of
gl ass, plastic or other suitable materials. Preferably, container 12 is

transpar enpo33fBortdifiest 12'9af 68 MARS 0P Slas! pl:RRE Br It RRLBIE ImbBRAITO ety

container 12 is transparent. Non-limiting examples of suitable transparent thermoplastic

0

materials for container 12 are polycarbonates, pglyethylene, polypropylene and
polyethyleneterephthalate. Plastic materials can be oxygen impermeable materials or may
contain an oxygen impermeable or semi-permeable layer. Alternatively, container 12 can be
made of a water and air permeable plastic material. The stabilizing agent may be provided to
the container using any appropriate means. In one aspect, the stabilizing agent is in a liquid
solution and is placed into the container. Subsequently, the solution may be lyophilized by
"methods that are known in the art such as, for example, freeze drying. For example, by
freezing the solution and then slowly warming after freezing, while 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.



materials for container 12 are pol ycarbonates, polyethylene, polypropyl ene
and polyethyl eneterephthalate. Plastic materials can be oxygen inperneable
mat er i al sworop80s61890Nt ai N an oxygen inperneabl e or sem -RETHRIN RBodsdY ' -
Alternatively, container 12 can be nade of a water and air perneable
plastic material. The stabilizing agent nay be provided to the container
usi ng any [6@H] dlﬁrel ;&egumanﬁamber bhfs sebptedtto drdve a pradetdrinmedgyodigree vf bmlognca

I d | ut I ' t h t tl
Sol ut | on’ REPPISSIUEOEF Bbalgyerahe: HoRe 2Adt TAAE oA SRLar IS it &\ fepable
for exanplg mglﬁﬁl?&Iggr @I%Xht@ﬂxal fé%sxﬁéa{fféré‘nu FKetﬁeEﬁ%ﬁé%hEMPégéﬁé hitlla %fh@sdr@e“

slowy warning a reezin I'e si nul taneousl pply a vacuum a
freeze-dr |1&d thmwd&mosphﬁm n<losure ﬂé is ghitle ttat ancanube plemsdaﬂyd jat macdlesZﬁ: lor athean

exci pient, for, exanpl.e, PYP or, trehal os added o th
S abrl | o1 EETEe R TUpS o iolpiicd SIS FES sORARST 16 28 FnoNann theato LarErbly:
stabilizi Qﬁbsgg?ﬁi it SeseBlab t' SIS nldh& 3O WretD&ire 22 VRAEHAE) ﬁfryéﬁ%@ysﬂi’éoﬁe be

used after ing the stabilizing solution. In another aspect

st abi | i zi ngblmyematirsl frubbmd styn¢ne  dutadipmed rubbes o bthyleaetposigylersen dop@lymyrsd andt o
one or nore rfaces of the interior of the container. 9 WO 2005/ 056187
PCT/ US2004P° PIFRHB34] The pressure in chanber 14 is selected to draw a

predet ermi ned vol une of biological sanple into chanber 14. Preferably,
closure 22 is made of a resilient material that is capable of maintaining
the inter r{aﬂ)3ﬁjrﬂaﬁ;tsbil|e@xdmpfesroénbmtainebé2 \‘rmhrdeasﬁmgie-pnﬂrand rpuleislswetukmd Amore

pressure |ess than atnpspher.i.c osur | § such ced
by 5 necdIBE3Ee GRABPRert 3 GRIFIF £opE Heh: ot Gaasa) 81 oy ceatciay o sphes 56
cont ai ner éo%eﬁswllﬁ@ﬁ’ drébyt i€o ltatedFHr%’ng efr&RleYn its %Ilt%n%f e 22 is reseal abl e.

Suitable materials for closur 22 1nclude, for exa silicone rubber,
nat ural rubber, styrene butadi ene rubber, ethyl ene- propylene copolyners and

lychl . [0035] Suj tabl f
C7 gl o w0 e Isw%”ﬁétﬁ%éﬁéa”ﬁfa RiisB el i b GroSERL dpventioe
cont ai ner jdwly e (‘]IdtﬁﬁIr%S llébu%)n%ona%&nhdd}kifg a@lé@o@@éh&@ha@@@%lblw?'tﬁ Mt S

her eby i ncorporat ed Perence In its entirety 6] "A usef ul
manuf act u rcpntgupr,dgzqs}ahimg tlbeati leass one uﬂmbitomge\taouztthg the esﬁamer rand isteribiging the

I nvol ves obt a| nin I | ectipn..cont ai addi | east. one tase
i bi tor SOBRPRE T8 SiGPte MRUIT et D iSAEISES THa bt CoEineh BHIEam
evacuat i ng&ﬁé?%dﬁﬂl@ttﬁé Hefibitd thd 8511dctidh ROnthiBr, a separating member may be added to

the container, if desired.

[0037] As noted, container 12 may also contain a gel, mechanical or other separating me'rhber
(e.g., a filter mechanism). In such cases, the stabilizing agent may be spray dried and/or
~ lyophilized on an exterior surface of the separation media. Container 12 may also be a.
collection device for blood plasma preparation. Such a collection device comprises, in
addition to the stabilizing agent, an element for separating plasma from human or animal
whole blood. The element for separating plasma from whole blood may be a separating
member such as a gel formulation, 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, pdlysiloxanes, 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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container. The at | east one inhibitor may be dispensed into the container in
solution form After adding the inhibitor to the collection container, a

separ at i nwogmokeds1gey be added to the container, if despefgsbffhddde As
not ed, container 12 nmay al so contain a gel, nechanical or other separating

menber (e.g., a filter nmechanism. In such cases, the stabilizing agent may
be spray dmiaeplanfiscnitably plﬂsinlai Eephrativnaubexd disclosedsin Uk Patdnt tNoe 5s¥)6et4dt oon

nedi a. Container 1 col | |on evice, for blood p
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whol e bl ood. The el enent "for separating pla rom whol e Bl ood may be a
separ at i ngplasmrﬁrem thmblmods Imthgehsd afrangsdl a¢raoatinganated#laitingayl berdedirableto providet er

mechani sm The desira X0t .0 ol ric gel fornulatio

The gel B sroTohehyCer, B SRR AP FifcE e TS Soh e
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such as, for exanple, polyacrylics, polyesters, polyolefins, oxidized cis
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t he bl ood sanmp e iR the tﬁﬁe by serving as a g@nsmy separation medi um - An
to WO 2005%9&611@5 el%ﬁ’fdnlUSﬂQﬂdsmwmg, versusTpéndrifiging sithbabh esephratimg element, is

reparation tue is. di | osed_ i n et
B P o PRrSCIRE L BV aEER o SRR Bl bRaREneal VAimE I eae AretegseS it heEadsay
stabi | i zatdQRi T 1%re§f % siedr BRI @?Qgﬁ&f Botwatl {H3GeRY g,fea,fﬂl@ 610%@brdot1219@4 fren

to separate the pl asma fromthe blood. In the case a gel separating
mat eri al , plasmvaythbebejtemthamtabﬂutq of pwitdies iphthei plakhe heanipial Eegfal adcbanical

bet ween the stabili ent a d t el f

o Soescen BRI H owh, 30 i D65 Hatemst i o 508RRT N 00 8% gt o
or react vg 3@7 32T%Q%ntehﬂeoﬁfwfh?&1t hx‘éeﬂéi%l§y @hc at%ﬂecW r&B%nbE ifi GRIE %ﬁtlreﬁpr
the same réasdns, where a nechanical separating el erfent is used, th

el ement i sUskddi ﬁlsdylmecrhatnsmarare fduing, fomemmpke inA&s. Eatamsleda@Ga]gﬁé’rﬁm camtdnﬂshl s

f1 ect fi cant advant age of t vi di .
Caparati nQfoVBRe I PRI dERUPOUACDY SEREnee TERSH FOGEH ILFHBU 3 BHSMei ng

el ement, igjood@édak: a‘iﬁ'lgatﬁbé/ ni’éiilY&ﬁ% 3R UPYiFearRfe depatddyby RENAY Hont @l downsibatd

rel eases proteases that degrade
tube where the tubes are attachable to and detachable from each other and are evacuated.
During blood collection, blood is removed from a patient through intravenous puncture and
transferred into the upstream tube through blood pressure and negative pressure inside the
tube. In accord with the disclosure, a pressure differential is supposed to be created between
the upstream tube and the downstream tube as the blood contacts the filter between the two
tubes. Thus centrifugation is not required in order to separate the whole blood. Several
suggested filters include a membrane, glass fibers, filter paper with large pores having

attached thereto anti-hemocyte antibodies, a filter impregnated with a cationic

macromolecular substance to aggregate cells, and a laminated multi-layer filter.

[0038] Container 12 may also be a collection tube for centrifugally 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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proteins of interest, the better the separation between the cells (i. e.,
the clotted blood) and the plasnma, the better the stability of proteins in
the pl asmweawpbssisisef ul nechanical separators are foupgrukffosfosgpl e, in
U S. Patents Nos. 6,516, 953; 6,406,671; 6,409,528; and 6,497,325, the
contents of which are hereby incorporated by reference in their entirety.
Useful filter mechanisns are found, for exanple in U S Patents No.

6, 506, 167 ﬁ0h§ conterﬁ%ﬁ% of which are hereby incorpaorated by reference in
their entil0899) In another (egnbadigent, fhesioyertionpropidss @ Kk payiag ish feastibee cortpingisng
an upstre did rer fr S I
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cells, and a |'am nated nu ter: nt al ner
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heavi er phases o .sanpl.e of whol e bl ood conprising, (h additjon to the
stabili zi n‘bm}agg%’ﬁ{" alif Wm&aiceﬁa“éﬁsﬁwlegmém BRI P GreRHUSE, T8k r¥h8rsampﬂ= of
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| ynphocyt edoniitiocoftaevarety efdizasndépehding ondhesddsosé tbsting.U. S. Pat ent  No.
5,053,134 to Luderer et al., which is hereby incorporated by reference in
its entirety. 11 WD 2005/ 056187 PCT/ US2004/ 039969 [ 0039] In anot her

enbods TNt j00!6)tn! ASENE | BboBI AL CES Bntlrer R Bl GRSIpchWAAC HRLAL Mistres
conprising one or nore stabilizing agents. For exanple, the kit nmay conprise
a primary therebh.eSutlon thbdeoukl gilow angktasamplsepar, £61 a@ldsmacseparating tube with a
separating el enent. therein, and a secondary tuhe for testing, e.g., for
pouring orSeBiRERgFlemen theweHy ieﬁgertth"epléﬁm ganRla op theslet sapple:  Bot h woul d have
stabilizing agent(s) therein, to ensure that the proteins of interest

remai ned stable throughout. The tube may have stages whereby certain

pr ot ei ns g084Hdpareatmtharembodiment, the collection device of the present invention comprises a

test plate such as, for example, a single- or multi-well plate, a microtiter plate, a tissue culture
plate or the like. A typical test plate generally comprises one or more wells, which are
preferably cylindrical. As shown in FIG. 2, a test plate 30 includes an upper surface 32 and a
lower surface 34. Test plate 30 further includes a number of wells 36 each comprising a
sidewall 38 extending from upper surface 32 of the plafe to lower surface 34 of the plate.
Each well comprises a top portion 40 and a bottom portion 44. Top portion 40 comprises an
open end 42 that extends to bottom portion 44, which comprises a closed end 46. Bottom
portion 44 may be flat, conical (pointed) or rounded. The capacity of each well 36 typically
ranges from several milliliters (ml) to less than about 0.5 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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depleted in one stage and stabilized in another. Optionally, the kit could
I ncl ude a tube-to- tube transfer device to prevent the need for pouring or
ot her unswioe2obs/esssdrer practices, in which case the secqr@ﬁgyzof,ig&gg uld be
at a reduced pressure to draw in the plasnma. One using suc It 6\\%gul d
collect a sanple in the primary tube, centrifuge, transfer the sanple of

i nt erest stwnddd mldﬁomihpl)atelsératve tie welbearrargdd pe oftbogortah eow:eamd ogjumitheo as to

secondary ul.d .be. varj ety of, si es, endln

desired t& ﬁ? Xéqenlt diednet J“@ﬂWSﬁS? #@ﬂgusetdheéfi ng’E}tfgqﬁ?t h
two open %@E 1H6t‘é§t“;ﬂat‘é|§lﬁ‘1§ gt an REJARAL limitahon of YRS meﬁtdnﬁhﬁtmﬁ B&&uéPany
sanple, e.g., for a plasma separating tube with a separatl ng el enent

t herein, erramnmhefwbléssmosfamplaéed)bytmenvﬂntmnsanpl e. [0041] In yet another
enbodi ment, the collection device of the present invention conprises a test
pl ate such as, for exanple, a single- or nmulti-well plate, a mcrotiter

plate, a {o@ERYPIAsI30UMy B Birfe' fréhiCthbinkShlasfic niRlefials B;e%cxﬁﬁ@tfsnﬁﬁgegme{ y

conprises one or nore wells, which are preferably cylindrical. Shown in
FIG 2, amOé@ng,phmogOBOnohdmmlegtMn supﬂmr teshnifeese Spitzbiel thermogpmuc suatériede
34. Test 3 urt her udes er of wel risin

si dewal | g@‘ﬁ‘ﬁ% e??H{ n§'s rBﬂii uﬁB’é‘iﬁgsJPf ad8 y§t2'r?5lf’ t 8 yb/frg'? @ﬂ?ﬂpg@e 34

of the pl abKethyleaetarapalilal #O5RY mﬁﬁfceaPIré?& %l'a RIBOA9 1ansh ageﬂ@ottom portion 44.
Top portion"40 conprises an open end 42 t at extends to bot t om portion 44,

whi ch conprises a cl osed end 46. Bottom portion 44 may be flat, conical

(poi nt ed) unded,. The capaci,t ach el 6 t ranges .fr.gm
Soveral e BEBPEiing e B35S Rmne B borie: oXiBhe e do sl GRS 8!
accommdat&tﬁef;%fe@n@ eﬁxb%&ﬁ‘ﬁén't'téétr}ﬂat%%?ﬁﬁasaﬁ)@% 4i08vAIR, t DRIPERWA M est PURBTFON.
[0042] The n er of wel 36 in test plate 30 is not critical. There may be

any numnberectsnglener quadnéﬂtd;rhb)a gltramdxalthomgblfmepurpose@ mfyhcf prasent mmrttrpnethg ptate and
mnety Si x- FIG .2, a

o oval | e fobricatodin iy et CPATRBRUDY: FSPTPER G aPar)E ft B8 SOnEnY ne

i nventi on,i BH’%/ &%Bd&é‘ﬁhs'd%@éﬂ e, S“Pﬁtb‘ﬁ'f Nef 5w8h 992 t«MI%fhdoﬁ%t yp@@p%@ﬁ@w?
PCTI US2004/ 0399 standard nulti-we pl ates have th I's arranged

or t hogonaNor 6,891 48A8 te dlendersorsand¥. . d’atetné I\&bl5658t1;74élted3riay1 ¢tdaé nﬁaqiwﬁ\hmch is

AL e e LI ERL
because any - arrangenent of wells is contenplated by the invention.

[0045] In yet another embodiment, the collection device according to the present invention

may be a sample collection assembly for the collection, transport and dispensing of biological

samples. The collection assembly generally includes a plurality of sample wells for

collecting individual biological samples. The sample wells are supported in a sample tray in

a spaced-apart orientation. The sample tray may be supported within a case that encloses the

sample tray and allows the safe and efficient transport of the sample wells. The sample tray

is movably accommodated within the case for movement between a first position enclosing

- the plurality of sample wells, to a second position rendering exteriorly accessible one of the

sample wells so that the sample can be manually dispensed from the tray.

[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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[0043] Plate 30 may be formed fromthernoplastic materials by vacuum
formng, sheet nolding, injection nolding or other simlar techni ques.

Sui t abl e {ieedimedeaet i ¢ materials include, but are not |Iiié‘ffﬁ§230$/®ﬁ9 9

pol ystyrene, polyvinylchloride, polycarbonate, polyethylenetere t6hal ate
and the like. Preferably, plate 30 is transparent. [0044] Surrounding the
wel | s and thepreserg itventiont Widke thayr S0eof thé pteserit mireimen?»@s}&wm lsdviteyabihgle38w ofl n

t he present enbodi ment, test plate 30 has six 6% dewal | s. b kno test
plates ar évelise aﬁaﬁ%ﬂ@f%db@meﬁ%w&mlvn conipanlates thaidhe Welomap i pEY:

the prese I y I

configur a?%n ar(r)grégg Qﬁfa 93%%1?%% te t gi%it‘ g%{lc%rsiittgaitﬁ)lﬂngﬂq@%#rg?gf)uecuon
wells are adse‘mﬂlpsmy inolude 3. saﬁ’qﬂtemlldkbon 5242857 9PPot @ollgutidaXdf sbiokigical kindple
Pat ent 5,801, 055 to Hende nd, U. S. Pat nt No. 5,681,743 to Brian et
al ., each R R T samplediy 7089 5 6etFdopta Brecans 3 ot Ganagle op gefion

[0045] I n ¥l sPOOE ﬂf‘eh @?ﬁlﬂ%é‘ﬁ-ﬁé or tﬁﬁ%@%ﬁdl&?g@% s%esﬁﬁﬁﬁraﬂ' %1% g

present invention e a sanple co for the collection,
transport eaockbset ﬁmm ng mﬁtabﬁeodangxlc:abllemnpdsmblyhe disdldsed tinod. Sa Patemb INo.

generally jnc es.a plurality o ml e wel for_ collecting individual
bi ol ogi calé’gﬁn%ﬁ%e@ tOrﬁ%m%ﬁ‘E}l lwéaerezyawreﬂs&ﬁ%rb@afemca inEngtEe®ray in a
spaced-apart orientation. The sanple tray may be supported within a case
that encloses the sanple tray and allows the safe and efficient transport
of the sarfp047]wetdosding kearsrhgyl emnttodayentiod theopreksny imeatiomed atepittedi ih HIG. 4,hlhe

case for enent between g first position enclo t he pl ur i

sanpl e welplecti dedes. GRRPHESS £ i YANBR AHdr frwge é&%@?ﬂgg}b |3 SEEREES g{@oﬁﬁgdo Ratho

t he sanpl |y r

tray. [00 g‘]b‘ﬁ%slllé g&t lﬁaatc%(fljg%néSa aﬁ%&gﬁ sarrp e thr a’?f i% %ﬁ—ﬂ}?@: &mﬁggs e
plurality gaflefabjnglyﬂmdncmmatrel slmaﬁ@dop;mse@s;sonml fandndisg] sﬂnds:lwnﬂn atdédsemeon
wel I's 52. le tra ormed of a suitably deformble plastic
material . MB ﬁ‘ix‘?@“’@%é‘? SHAT KSEIVIE bpitaRg SBel a3 3 bjologicad sBRist A ed
that the s
Wells 52 are gg}lss S%ltlggéé %F] %ﬁf@?@@ﬁgﬁg?@ @ggggeﬁgﬁrﬂg%ﬂ;?tnﬂg%laﬁgbl e
vol unme of saalig aleags caiy imnpdaba.bl;k/‘leﬁﬁp@séiﬂ appryxanait tacthendisthhtendt bertkee rbasrel.

stabilizin agent accordin 13 WO 2005/ 056187 PCT/ 004/ 39969 th
present Referrngmowia ﬁ? o 4 é@erses oWthe sprRgeeol Whick it '&f? ?r?é a

! |
tSIhg? fhreo"é{ der"& fxagver?%r OVP(E;@ rBﬂﬁ{a? leRd 64NRdR ESENend B6E WA lé‘é%%ﬁérﬁl)l‘i’é\?s

chamber 68 formed between the prox1mal and distal ends for receiving a biological sample.
In the embodiment illustrated, distal end 66 includes a needle guard 70. The needle guard
keeps the syringe, as well as the needle, sterile during storage.

[0048] The barrel of the syringe includes a stabilizing agent. Preferably, the barrel of the
- syringe is pre-filled with the stabilizing agent. Pre-filled syringes, as the term is known in the
art, are syringes that are filled by the manufacturer and shipped to the health care provider

ready for use.

[0049] A plunger 72 may be situated at open, proximal end 64. Plunger 72 can be moved by
means of a plunger rod 74, which is secured to the plunger, 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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A e Vi S A

any nunber or any array desirable for a particular testing situation. The
sanple collection assenbly may include a sanple collection case 57. Upon

| | ecti k&l ogi cal I i t hi s 52, b
col | ec IOW&{OO?%%W, ogical sanple within wells sanp}@{‘%ﬁéé‘@ggégay e

i nserted into open end 58 of sanple collection case en within
the interior 59 of sanple collection case 57 until all of wells 52 are

encl osed therein. A suitable sanple collection assenbly is disclosed in U S
Patent No. 6,357,583 Bl to Rainen, which is hereby incorporated by

ref erence 0BS54} stopper 28, ywhitlocloyss the bameli mgy e sitnatehén therand it Wembartsi remete

. . Ccied 1hE P | . ! e
o nge antoris BBl cPRLPBEs Byrinesubnrf arfdieb i RO R f AR .
i n accor dafgeril 4nb, thb& REREBN, HoRy AibbeO6Y. a phatMmbtidibalgalifgge conprises a

generally cylindrical barrel having opposed proximal and distal ends with at
| east one chanber forned between the ends for receiving a substance such as

a bi ol ogi e, .plu r.1.s.tvpically sealably di sposed,w t.hin th
barr el - andesUantas spppisE bt i Ry ion e SR M S e ER R A Bl 45,
di sposed agfy feddElididéra8Z. hehélnedddd helder ifs 4 Akl®r, valich hbldé etid héedle)awhife 861 G
4, there is shown a syringe 60, which includes an el ongate barrel or

cyl i nder &mdieenllag8&nTheaeedlpheldemia preferably manvdaciurgd Srom slighilygesiliont mpaterial

| east one hol.l ow. .chamher, 68 for ned.bet th i mal , an ' ends f or
oaat vine SRS e ARG e Rt RO RS, KRR, BlaSidsn g B Raed i ineiine' oF
i ncl udes ahpeegitlebydradmt ofth snhpeapeeft@icao@r th theedRnatiRe, thY hede holder @Y lbeas
the needle, sterile during storage. [0048] The barrel of the syringe

i ncl udes aseeuradito thei bagreh §E meanpé pseghie]d or @Rkesberr saginegsiont ¢re wheiy ithefepsrel glso

pre-filled with th tabilizing agent. Pre-fille [ the rmis
nown i n vspbieris £ Salfds Ry e ERbinad | p by bR AT el
shi pped t omhy&lshBeflbfzedaiGund D¥dIEebf theadyl. f or use. [0049] A plunger 72 may
be situated at open, proximal end 64. Plunger 72 can be noved by neans of a

pl unger rod 74, which is secured to the plunger, for exanple, by screw ng.

At the s ng. . whe he .pl upger, .4S..Si t.uat.ed, the..barrel 2 a

fingergri Sﬂ;@%ﬁ @Jﬁl?"éﬁ%[‘ﬁ%é gglarggee}gﬁ-re[l 611]11%&1%%@}8 %%%q'l@leﬂtgmtcg‘l??%g H@%@%F‘P%rd

snap-cap pipé1colpdress, T RORTHM the PardeR! & @bl preseAn frivehion & irdhidehdytivigé ®sirklisent
e

material, Tor exanple plastics. |n another enbodi ment (not shown), th
Fnger gri p Wishaut | ceflge syiikge patrals baving an lsegentrically gjosisionedynezeds and yarws wilhiad's .

O oour S 9hSice GUBRRL Ehp N KA, &k PESRlh) b fek b} oo Gmnute
or needle cannula assembly. It is only required that there is an aperture on the distal end of

the syringe barrel in fluid communication with the interior of the syringe barrel.

[0053] One or more slots 90 may be recessed in the inner wall of shaft 86 and the rear face of
neck 84. The slot or slots extend into the rear end of the cannula. In cross-section, the slots
may be parts of a circle, but other shapes are also possible, provided the size is such that
sufficient injection liquid can be readily passed through,; this is achieved if the diameter of the
slot or the overall cross-section of the slots is at least as large as that of the cannula. Shaft 86
of needle holder 82 is constructed so that when stopper 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 that 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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WO 2005/ (156187 PCT/ US2004/ 039969 [ 00501 A stopper 78, which closes the
barrel, may be situated in the end of the barrel renote fromthe plunger.
The pIun stopper are preferably manufactured froman el astic
naterlalg% 9&ﬂm Pﬁpreferably, from rubber of a pharnacgﬁpwggwmﬂﬁ$W?ty
[0051] In the enbodinent illustrated, an injection needle 80 is secured to
the barrel by neans of a needle holder 82. The needl e hol der has a neck 84,
whi ch holds the needle, a shaft 86 and a collar 88. The needle holder is

pr ef er abl y0054) Geanetallyed §yrimpestorgbriding meséedieeptotemdrehibsla sdfttgt member, which

resi stance .0 def tjon such as, for exanp]e, plastics nd i s secured to
the end ofidighes whtthel til%pe GRwtgsfordiag H%Fﬁfloéléiﬁ?&&ﬁé?%ﬁdu Sheh ¢ satptyanember in
al ternati v %&ﬁgf\@gﬁghﬁdéeﬁgﬁm”ﬁ)\f RApIEC0Y. PohehONbN2obAEIE! by Means of a

screwed or a onnection or he barre conprises a collar,
by neans of a clanping ring. In the latter enbodi nent, the needl e hol der
may al so a col]ar of the barr 100521 Al t hough the

syringe bi&?éﬁl‘ ?S%i? atreg’c Qdiments, the SYREE & ﬁ%tﬁ{orptﬁ(wl%geeé}q @cﬂasﬂ’é’nw%rlt i§ §pe
col I ar 881neé&lflb§ %ern%b@stk%wﬁu[ VhEWOTTHIO & @Iﬁ?&ﬁfﬁ rL@YG”S" Qfith Quét'g s #&‘?ﬁ%
caffy

syringe barre a coI ar, syringe barrels having an eccentr
posi t i onedefone ries tienediaris postionddem neck 84 lof nk¢diehelideri82 by ﬁmaasjaﬁn pebdiediub.

accept, either rrmanently or needl.e c ula needl e capnul a
Rssenbl y- A Fo-paled g Pt PR phdir s SOmEchgRr LS Srbeiea SErel of

the syri anSgQEHGEE b {13 lebdte ‘iilo}ifépmkggééﬁtoh Yhtkide 'bg% dﬂrGtte@trl OlapYe, Witk h]%ﬁﬁﬁxgge

barrel. One or nore s reces I n t e |nnér

shaft 86 a]mjstemletyroefahe $ramge @b waﬂeashhﬁéeedewhaoldémtSlotr 96 tesesed xit thecheedieholdee
rear end of the cannulg. In cross-section, the slots may be parts of a
circle, bWfOiggtHEHO §W§§g§f§?eene§ 2BH¥Esi bl e, provided the size is such that
sufficient injection liquid can be readily passed through; this is achieved
if the diameter of the slot or the overall cross-section of the slots is at
| east as [6056¢ Aasexanmlle of a siiabteosyringeis dibded 86 U.Sf Paters Nee 6102781 18 Bairslle

constructed so {hat en stop des axially forward, it |s _received,
with fri cteféfp W‘%J‘&ﬁl er§ﬂ\éf‘%°° %@Pé?’éﬁr erf’é’ﬁﬁﬂ’% itp egHIeLY-o QJ(FXF‘%‘EL%%&“@’I? he
shaft, r £ Qf p I at

of bar el EIEGHEPISHEREIIR K8 xbfles DAL Pl REPL DKL RBP S Briire Bl e Mo

78 so that4,986¢818a0 timbertat al.h®. SalRﬁte(rﬂ;Ncﬂdj,WMOﬁgot']ﬂﬂbalﬁtaetraéJ andsUfS. @atenh dio. t he
st opper is forwa |ns re of the neck of the needle
hol dor . 1 0484 Séﬁ, to a@ %aﬁws bere }5Hscpm96etségt/6ef5¥e§se QS AANELY o
pl unger rod. In that case, pri or to use of the syringe, the needle guard is
renoved fromthe needl e and

[0057] In a further embodiment, the collection device of the present invention comprises a

catheter. As known in the art, catheters are commonly employed when a patient requires
repeated doses of medication or other substances. A catheter permits repeated vand
continuous administration of medication directly into a patient's blood stream, or other region
of the body, without repeated injections. Typically, catheters have a hollow tubular lJumen, a
proximal end and a distal end. The distal end of the catheter, which may be open or closed, is

inserted into the vein or artery of a patient.

[0058] FIG. 6a illustrates an exemplary catheter assembly 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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secured at the other end of the syringe to the plunger. 15 WO 2005/ 056187

PCT/ US2004/ 039969 [ 0054] Cenerally, a syringe conprising a needle protector

has a saf &y208808387 Which indicates whether the needl epgiRkanlfookas
previ ously been renoved. Such a safety nmenber in the formof a cap is

described in, for exanple, U S. Patent No. 3,995,630. [0055] In further
enbodi nents, the syringe is not stored wwth a needle in position, i.e., it
This is |

is a need]eless syringe as_known in the art. | lustrated in FIG 5.
Wth such l&%é)&/} fhfg@{oxﬂgélf g of e cateter SegAReste 6o ‘E%ﬂeﬁﬁ%fdﬁ%l%% 3vipg 2

dl hol f : ) - 1
needl € ho E@fdug%flbﬁe{?ﬁ?xgﬁlgg BdnlERILE frbnﬂﬁ? ﬁathéte?ngggs?ﬁr%%gi ki 0ANE thScatheter

preferably use or nnect i on. s e , aperture 94 int
neck of thaenaedluid hoideunicaionl osAdvalve t bmmtrolitlsiode 1BY havingt 2 qlassagewayp 124,

whi ch ensures  the steriljty of the syringe as | as the needl g hol der.
Slot 90 r ebeeduanELSriatahbetnrgestsd abva?‘h%?rg}%@pgmﬁe?}ma@ﬁaew {dgs i tiuid
aperture. : S\ ' ' ' | ,

p &ogl?;g%?ﬁibne%ﬁﬁrgb&ugﬁf 1R, WAL & Bbiftrot Xhb 992 bid Qét%&lepﬁ@lﬁuig‘lfé ate, hgl;/l

Pat ent No. 481 to Barr et al., whic ereby 1 ncor porat ed
r ef er ence tfogethessbemirtueatf\proXintat flarga b os tiof cathstérdivlusingsyhichgamageserotational

di sclosed in, f ex le, U S. Patent .No. 4,964,866 to Szwarc, U S. Patent
No. 4, 9862189¥° 148 w@@mr)vtafv&coatml, E@.tbs%fpatswwrmﬁlowbez valye C%trqlmgdp fotate

al. and U. §1thp ett tONgIC ca &éshcﬁﬁﬁlrﬁ&t ﬁé&gﬁl&‘éet\;@rele?ﬁents ﬁhc%};ﬁ#;' %[ﬁlgtr I gﬁn

hereby incorpordted by reference Imits e 0057] In a
enbodi nent gxatripde 0H4 kaitabl@catheter Galisflosetién BF. & skaténtiMyv elh73 b X rflchss sviach is
cat heter. known in the art, catheters are comonly enpl oyed when a
patient reRRIFPEECOTPaLsted reiaenss 1B tS SRetat i on or ot her substances. A
catheter permts repeated and continuous adm nistration of nedication
directly into a patient's blood stream or other region of the body,
wi t hout r ejf060lehh yehjacfattherresnbotijpemiathleycollecttonatesrice dfdhepasémilihentibn lsuinprises
| unen, a I OXj nahbﬁgd and a di st al §’gf‘ﬂf The di stal. end of 'the catheter,
whi ch may HEP§PEn AL E getungs, 1§13 BPVhiogise RePipeHentog tigft & FSfiagt Volume
patient. [ : [ r ; eqply : I h
&Oz?%lolgélgal Bdd ﬂr&rﬁ%nfg%ﬁﬁalﬁé? 40 ﬁsﬁ%x‘r?%ﬁe&lgeggé \%erl}é’ of diNGE the

I ncl udes a flexible catheter aving a cy I cal 102

he

descri bi ngexdractederlifd intheanetiher @ogtajnea pFypcabhy] pipettes At6garedally bholbwe dutdilat al

end 108 which, in this illustrated enbodi nent, has a rounded _exterjor

surface 119°mBemuatiarg used Bnanplying SucHon:at&n OpeR SPRST G0y BF MQUthpiRee i ordergfo

|11 ust rat egiqpy & irgﬁlé’ae ﬂ%ﬁ?}@g%g r?}lgi"o{i)fsﬁehiﬂﬂ B thePnldv wbb2 A el diffdental !

102 adjacent to dista
maintained by closing the mouthpiece opening retains the fluid within the pipette allowing

transport of the fluid medium to another container. Selective opening of the mouthpiece
allows a quantity of the fluid medium contained in the pipette to be dispensed. A certain
degree of accuracy in the amount of fluid dispensed is provided by the tapered end portions
by reducing the amount of fluid lost du\e to dripping.

[0061} Referring now to FIG. 7, an exemplary pipette 200 is shown. Pipette 200 is generally
an elongate tubular member defined by a tubular wall 202 of generally uniform thickness.
Within tubular wall 202, a pipette interior 204 is defined for accommodating a given volume
of fluid medium, for example, a biological sample. Pipette 200 includes an elongate
generally cylindrical main body portion 206 that is coextensive with 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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defined by two opposed faces 114 and 116 fornmed in the side wall. Catheter
100 includes a stabilizing agent according to the present invention,

pr ef er abl wo fyot/g18unmen of the catheter. 16 WO 2005/ 056 1§d/B50h 0064/ 039969
[ 0059] The proximal end of the catheter is connected to a catheter housing
118 having a conduit 120 therethrough. Conduit 120 in the catheter housing
and | umen skleétive ptesure diffiettial wathén interfdr 2i0d of pipetta 200 tusing. méuthpikcee2 100 NSuchl

knob 122 having a passageway 124 therethrough is rotatably connected to
cat het er hbUSHEe fifgerential ipgn bﬁﬁ@%&@ﬁ@ﬂ%ﬁ? §ppwn8|aaaﬁos(%m9ﬁﬂwé@ﬁ Oyt h
conduit 1 P]Pin?@d at het er housing 118 are held

t oget her tz)lga}(/?/?%%gteg?y}gsgéfﬁ% a% @@?ez%ﬁ%n t he cat heter housi ng which,

engages rotational groove 128 in the valve control knob. This structure
all ows the Xgl Ve, contrﬂﬁl knob to rotat wWith respect to the catheter

housi ng bul00f3eiipette, 200, may| berespnstryciernof ofiesy OAparipermgplastic smategiahssugh as
i tabl i i i Pat 4, Al i ch
*s' " hor oby A fEtale ChSHRTEe Cpblyeal Sllstinet bafplasdd, A SIARIOHE! ©

further enjnbglirethane, etthdeneolihgcicetate atehe lile. dThdrineplastispiptttésrhagnlargely cephiceds es
a pipette. In |laborgtory settings, it .is well known to use a pipette to
extract o BEPEIPHIEs SPLHEY BFess ean@gidlAt nipsiet 40 BaY R &aprr trfgansRiegntos
transport %9uéj.i spense sone or all of the extracted volunme into another
cont ai ner, prcally, pipettes are generally hollow tubular nenbers that
are used by applying suction at an open upper end, or nouthpiece, in order
to extract or aspirate.a quantity of fl

pressure dOPeHrBrmnles ofuitablgipipetfes,grediss isg%gg ‘Iéru‘fn%i}{] Oiltéggp %&W*ﬁ%@?@?ﬁs

the, 117 M 10, bhewl Dal gl Ny HTBE RO VAR el 2 Uik bl ARG ML

anot her contal ner. Selecti've openi'n§ of the nou ece ows a quantity of
the fluid inedporateddnt reiaradteiin theireenfirgtpt t e t o be di spensed. A certain degree
of accuracy in the amount of fluid dispensed is provided by the tapered end
portions by reducing the amount of fluid |ost due to dripping. [0061]

Ref erring t : eyt i : 200 1 hfﬁ?ﬁ'p' i : bS
general ly mgﬁgle’&igﬁe@a%gﬁl@? nengg%{esglgﬁa E}/Ee%o%lyﬁg& ts‘1 ll.l ul ar r\llégl ?gg%%tlégq’ag
gener al | y suithlerfon hdidinkradsislogicd¥ sampie suchudsafor wabhpl202 blodmofiedting bags & blood

204 is defined for accgmodating a gjven vol . of_fluid pedium, for
exanpl e, PIHH By &by ﬁﬁ?tgbagpiapﬁﬁttei@t %eg) omﬁgﬁh@s Eon e@?f‘oﬂgﬁwﬂpg@h& Bloeg

‘I;%/Lie?f”ei Calol1BBdY RV bO@festiiBed VRh rdfSreiQENIABSRYE W th interior 204.

[0066] FIG. 8 illustrates a blood collecting bag 300 for accommodating collected blood.
Blood collecting bag 300 has a body 302 formed by superposing a pair of identically cut
pieces of a sheet material made of a resin, which will be more specifically described
hereinafter, and possessed of flexibility and fusing (i.e., heat fusion, high frequency fusion or
the like) or adhesively joining to each other the periphery of the sealing portion 304 of each
of the pieces of sheet material. A blood-accommodating portion 306 accommodating
collected blood is formed at an inner portion surrounded with sealing portion 304 of body
302. Blood collecting bag 300 preferably contains 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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body 206 nay be pre-filled with a stabilizing agent according to the present
I nvention. [0062] In order to aspirate and di spense a biol ogical fluid,

pi pette 20@ jonséssteys a di spensing portion 208 at one engrPiiseHys09d6 and a
nout hpi ece 210 at the other end. Both dispensing portion 208 and nout hpi ece
210 are in comunication with interior 204 of pipette 200 so as to permt
aspi r at i ngeaak seatkidsyith aipegl tab, hiyebd fomndd athunoupgler porsipe s body PaZ suchtha G&ywan
creating a%ﬂ 17 2005/ 056187 PCT/ US2004/ 039969 sel ective pressure

di fferenti WOR/MEthin interior 204 of pipette 200 using nout hpi ece 210. Such
a pressure differential can be created manually by opening and cl osing

nmout hpi ece 210 or may be created by use of nechanical pipette aids. [0063]
Pi pett e 200068]yIleecommusitions tleatacérigicaand dre liket dfcthempdtersdl iof thasheeisalonmposing as

bl ysul oy 39818 e eeetinf Rod AL St wifkied o Bopielh | LSS cise, a the

Ther nopl ashig phight %émB@é{gg |b@6c@ehédlercﬁﬂ% %%g%ﬂﬂgls%ﬁsp@Ff%W CRloHRE JFBRYeHIISS -
20 p uc

The material of pipette may be tranSparent, trans ent or opaque.
[ 0064] Exawptagsngfthe sofiamilevipylpettlorde as ehelr swdinethponentf isr prefeaalpy eised). For

Patent No. 6,280,689 . Bl to Steve a S, Patent, No.. 6,343,717 Bl . to
Thang. et~ ainDlg o OB IR oI BME AR By PPLRIADGRIG 5 L CHERPTOR BHbp
entirety. ' ' e ' '

corpr 1 ob Ari RoutE8f SRR LG, £pobiifer BIAATA P M AlIbPAnd B 1Be3n
f or exanplte, usedbl Ao thecplabticizérnfyr tizgsofa pblysingl chloaisepdioaty]ptahdiate f(PE R tdi@ag,

o R S 08 BREIAD Gl 5 ) L
bl ood col |cﬁf%ﬁéﬁ‘% gﬁ@ﬂciQQantﬁé g@fggfzﬁ’ym@ﬁg@% }ﬁ‘@feﬁ%‘l\% fRhdiogd -ag%n?kg?ge range of

col | ecti ng bag 0 has a bod or e superposing a p

i dent i cal 130 tod0 papis by e=igift, taseher | Odparesrtiyak eightdef pol yvanyleshiaridewhi ch wi || be
nore specifically described hereinafter, and possessed of flexibility and
fusing (i.e., heat fusion, high frequency fusion or the |ike) or adhesively
joi ning{ GogeA MR biter LBt RRES RRAT Yo OltrdcGels CalabRI f0Me! Gfke Yol &iCBl008

t he pieces of 'sheet material. A blood-acco dating portion 306
acconmmodatdotigetionoltagct308 ireopoliyslefins, néd., atheanprodnes pbHr homopaymenzatided oni t h

seal ing portion 304. of bod 2. Bload collecting bag 300 pr.ef erahl
cont ai s FOBYSReT PO LN oIS 4E Sigieii a8 cpiene, Hiopotins, butkdiche aud Tsdprene.
Typical examples include polyethylene, polypropylene, ethylene vinyl acetate copolymer

(EVA), polymer blends formed between EVA and various thermoplastic elastomers and
’arbitrary combinations thereof. Such polyesters as polyethylene terephthalate (PET),
polybutylene terephthalate (PBT), poly-1,4-cyclohexane dimethyl terephthalate (PCHT) and

polyvinylidene chloride are also usable.

[0070] In yet another embodiment, the collection device of the present invention may be a
laboratory vessel that contains the stabilizing agent. Particular vessels that can be used in
accordance 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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present invention. [0067] One end of the flexible tube 308 comunicating

w th bl ood-accommodating portion 306 is connected with body 302 at an upper
portion bl ood coll ecting needle 310 is instal t ot her
end of fﬁg§3§ﬁﬂﬁ?ﬁie 308 through a hub 312. A cap 314, %ﬁh@%nﬁgﬂ%gggcover

bl ood col l ecting needle 310, may be installed on hub 312 Two openi ngs 316
and 318, LB MOAORRLABELAT PodiLUSRRRS £a6h SeRl ediwbiits. 2 PeBledgd.
may be foPn@hﬁﬁﬁ ané% pper porti gn of bogggggﬁosuch t at they can be %bened
[ 0068] Th@oblprquhnellmnne)mbasia@tmns aatparscma'rty pfeeﬁeﬂed(mamaﬂ Her tabbratoryl vessels he

sheets co sin 2 of Dblood collecti.n a e.not Ilnlted to
speci f i edgge%e#gﬂ?‘rﬁl? %ggg‘ agporting m % Lpsect ?‘?“é l&‘ﬁ{?&‘f

col l ecting bag 300, soft polyvinyl chlorlde or naterlals contalnlng t he
soft polyvinyl chloride as their main conponent is preferably used. For

exanpl e, @Q?@b&kgmp}es cahottieni s@tabhemtﬁﬂalsptﬁcblyﬁim)labom’tbm ivésselss of tthe rpaesent

conponent .and.a | ecul ar eria bl end, a
ol e aitBSHATHE pPlaietins polRGLER. PROes e e balRYET b

pol yvi nyl aghligy; Ipéwacpylasé yﬁd@i}ést@é aiscﬂyéﬂéht% plyireth & {ited € REEKD Holhanddeeindnd
(DnDP, di (n dec pht'hal ate)” can be preferably used.” The content ~ of such a
pl asticiz nonouogu@rqadﬁgﬂes prpdueth inpludieg silcpglessaarablse used tvempnnfadtaered ghorairihat e
range of 30 to 70 parts by weight, based on 100 parts by wei ght of

pol yvi nyl VEREST i de. [ 0069] The ot her substances that are effectively usable
for the sheet material of blood «collection bag 300 are polyolefins,\.i.e.,
the products of honppol ymerization or copolynerization of such olefins or

di ol ef i ns [F3pWhileevasioup cmpydiorents lnve dérectwsemtd desngnsants. the ﬁyvpnt;@n, itewdhipd es

(v porgireront R o BaitBy BAkEAT i EvA R ol blio™ Rof bRl B mace

el ast onmer g;iRbek dephdin FaRnY t @@Eth@ﬁﬁ/eht'ilﬁ{ 80fefinsl GHR Ay &ifded RS,
pol yet hyl ene terepht al ate ( pol ybutyl ene terephthal ate (PBT), poly-

1, 4- cycl ohexane di et hyl terephthalate (PCHT) and pol yvinylidene chloride
are al so usable. [0070] In yet another enbodi nent, the collection device of
the present invention may be a | aboratory vessel that contains the
stabilizing agent. Particul ar vessels that can be used in accordance with
t he present invention include, for exanple, vials, flasks, spinner flasks,
roller
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bottl es, m croscope slides, mcroscope slide assenblies, sanple chanbers for
anal ytical devices, tapes, |am nates, arrays, tubing and the [|ike.
Laboratory vessels according to the present invention have at |east one
operational surface. Many vessels according to the invention have at | east
one interior wall, which defines a reservoir portion for containing the

bi ol ogi cal sanple, and at | east one opening in conmunication with the
reservoir portion. [0071] Plastic or glass is often used to nmanufacture the
| aboratory vessels. Sone preferred materials used to manufacture | aboratory
vessel s include pol ypropyl ene, polyethylene, 19 WO 2005/ 056187

PCT/ US2004/ 039969 pol yet hyl enet er epht hal ate, pol ystyrene, pol ycarbonate and
cel l ul osics. Because ropyl ene is inexpensive, it is a particularly

pr ef erredWHMISaCLMWP %gﬁr atory vessels wused for handling and
transporting m {0 .sanple. [00721

Exanpl es of ot E {L ?J&?le?ﬁ]rglaa@&%l% %%nget r%% y vessel s of the
present i nvenhlcomainlchatdeg epmlsgmblebonmsn farakbosivinglds, sampleymi ers, silicones,

pol yur et hanes, epoxies, acryljcs, polyacryl ates, polye po sulfones
pol ynet hacry| afelgast pEERrotﬁam%sza@ a8 compﬁamsabie Sondhe B%tgsedpé%ﬁ@t s

i ncl udi ng.lf{hle&gs@“g) P&ﬁ}%ﬁécﬁlteﬁhéo used to manufacture | aboratory vessels.

[00731 Wiile various e nments have been chosen to denonstrate the

| nventiong it it laBEanNACERIRL RlertARE. BlilatdePYs 1SBelBE Bih hbFhouRr | ous
rmdlflcatlons and 2dditions can de " Wi thou epart |ng romt e scope of
t he i nventcomistiag afefubess atldsad tsjmemmhmaﬁemjlecﬂlm mlcezpcwwﬂion Bagd Apiifigos, S: 1.

An appar at us col l ecti a bi.ol ogic onprisin ai ner
favi g PESEUG sV, CoReEGr TgoDRs Mes HBR AR CoTem oo i s tothe
protein Stsﬁnlﬁhér' ﬂdslag r@g@rnsotﬁmw@pmne; ﬂl&@t%ttlp@%dﬁﬁgfepﬁﬂt &A& biblogRAtOr i n
the reservoir he container. Z. The apparatus of claim1l, wherein the

cont ai ner sampls@b&wledcpnt@mwhe group consi sting of tubes, closed system

bl ood col | ecti on devices, collection bags, syringes, pre-filled syringes,
cat het er s 3. mi cibe iapparatps af elsim Auwhéreinghd cantdiherds a dubedeyingesfirsf ¢ralsdod,a

spi nner fI ask (liO| | er bottles, vials, pipettes, pipette tips and tissue and
ot her bi ol 8@“@ ’

4, The apparatus of claim 3, further comprising a separating member disposed in the
container.
5. The apparatus of claim 4, wherein the separating member is a mechanical

separating element.

6. The apparatus of claim 5, wherein the mechanical separating element is at least

partially coated with the at least one stabilizing agent.

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.
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sanpl e collection containers. 3. The apparatus of claim1l1l, wherein the
container is a tube having a first end and a second end. 4. The apparatus
of cltaim'3, further conprising a separating nmenber disposed in the
container. 5. The apparatus of claim4, wherein the separating nenber is a
mechani cal separating elenment. 6. The apparatus of claimb5, wherein the
mechani cal separating elenent is at |east partially coated with the at

| east one stabilizing agent. 7. The apparatus of claim5, wherein the
nechani cal; sep S i e t to the
stabilizi ?\g a 2&?&; P ggltl%hogqga%épa‘{\lﬁ%&gﬁﬁ %}g{eﬁ %Xbl!}\ﬂﬁé Lgérll:ﬁ Esﬂgsﬁg%?atl ng
menber |s par a r ei | epar. tlng
menber is hysjm qup arauése ar a{ned‘?’ eren eat bo?{g“% aéggsgﬁ?ﬂgli%r? “?‘abelta

appar at usatofeast amdﬂpﬂosp‘h’élﬁieelsé’ledtéh? ﬁrmhotﬂ&zu lgrcﬁlbahjnlsisﬂhglg)fagﬁﬂé phosphatase,f or m
selected fromthe group consisting of a solution, suspension or other

li qui d, athseqninsph oaphaiaéwa@g tyrgsipgprosplatass. spr ay- dried materi al, a
freeze-dried material, ovvder a particle, a gel, crystals or

| yophi | i z&é8 nalbe amaratmo lrrrrhefvlaﬁp@auﬂmﬁ@lbzrmg:amnmﬁler eprapeses at ls:estpr otein
stabilizin n oph| |ized. 12. The apparatus of claim1, wherein the
at | east o%ee&%ﬁggseplﬁa’tbgée i nhi bi tor i nhibits at |east one phosphat ase

sel ected om Si s rin hos at ase

Shosphat al " nihE eotin IRt bt s 5 GrBE 2RI aRbEs e BIPIHAR wher i n
t he st abi ighditeg cag@nt further conprises at |east one protease inhibitor.

14. The apparatus of claiml, wherein the stabilizing agent conprises a
phosphat ase i fhé BhpapltuCOCHLiR | - wHerein TREstARRAR@ LNt COmBHi s Thdke thAGHSI N t he
stabilizing agent conprises nore than two phosphat ase inhibitors. 16. The
appar at us pdspbataserintibitérar t her conprising a carrier nedia.

16.  The apparatus of claim 1, further comprising a carrier media.

17.  The apparatus of claim 1, further comprising a stabilizing media.

18.  The apparatus of claim 17, wherein the stabilizing media is trehalose.

19.  The apparatus of claim 1, further comprising at least one antioxidant.

20.  The apparatus of claim 1, further comprising at least one reducing agent.
21.  The apparatus of claim 1, further comprising at least one buffering agent.

22.  The apparatus of claim 3, wherein the first end is an open end, the second end is a

closed end, and further comprising a closure means for sealing the first open end.
23.  The apparatus of claim 3, wherein the tube is partially evacuated.
24.  The apparatus of claim 3, wherein the first end is an open end, the second end is

an open end, and further comprising a first closure means for sealing the first open end

and a second closure means for sealing the second open end.
25.  The apparatus of claim 3, wherein the protein stabilizing agent is lyophilized.

26.  The apparatus of claim 25, wherein the protein stabilizing agent comprises more

than two phosphatase inhibitors.

27.  The apparatus of claim 25, wherein the tube further comprises an anticoagulant.
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17. The apparatus of claim11, further conprising a stabilizing nmedia. 18.
The apparatus of claim 17, wherein the stabilizing nmedia is trehal ose. 19.
The. apparatus of claim1, further conprising at |east one antioxidant. 20.
The apparatus of claim 1, further conprising at |east one reduci ng agent.
21. The apparatus of claim1l, further conprising at |east one buffering
agent. 22. The apparatus of claim3, wherein the first end is an open end,
the second end is a closed end, and further conprising a closure neans for
sealing the first open end.. 23. The apparatus of claim 3, wherein the tube
is parti Sty s cnearats obalainyEL vdispep e patigagiant ihsaravvgtisd 6P US4 r st end

is an Oprnﬁ&Qﬁhh@ﬂeﬁﬁﬁpﬂg end is an open end, and further conprising a
first closure nmeans for sealing the first open end and a second cl osure

means f Or29$ea|”lihgi%ﬂgﬁ§tu§ 8?85‘1&[ ?ﬁ%e&%@@e%ﬁﬁco&?@l&@?&%@a Q:lflt ocflE‘ilj 3, wherein

the protei'n sta zl ng age yophrli ze apparat us of claim 25,
t han_two phosphat ase

wherein the prqQtein stabjli.zi ent .conprises nore .

i bi tor: o7 ne pperaEaF ifL 25 pirelh heatecpgERng Sonrisey BRATH L ner
conprises an anticoagulant. 22 28. The apparatus of claim 27, wherein the
anticoagul ant is spray-dried onto at least a portion of an interior wall.
29. The apparatus of claim27, wherein the anticoagul ant conprises a salt of
EDTA. 30. The apparatus of claim 27, wherein the anticoagul ant conprises
heparin. 23

23



