COAGULATI ON TESTS BACKCGCROUND CF THE | NVENTION A variety of

pl asma coagmmﬂmmmmlﬂmms have been devel oped for diagnosis o
coagul atio "Wronitoring of patient anti-coagul ati on tHEPEYI es,
screeni ng of pateets for coagulation ability prior to surgery, and other

uses. Such tests include, for exa I chbi ntim (PT), partial
t hronbopl astin tine (PTT), acti vat@ég%}p%fit%lﬁgéﬁurmbopl astin time (APTT),
thrombin clotting tinme (TCT), activated clotting tinme (ACT), fibrinogen

assays, and other tests. The prothronbin tine or PT test is the nost

frequently used coagul atG@NTR QOW&)SIEIQ]§§WMEEHQP§yed to nonitor
patienfs undergoing oral anyheRadtR toardeNepedfd h drugs such as

warfarin or counmadin. The E%Fevaluates the extrinsic coagul ati on pat hway
factors bBAORGMWNDQF THEINMENTIONY Of a patient's recalcified plasma or
capillary blood to clot when m xed with thronboplastin. Accurate nonitoring
of patients is required to regul ate drug dosage and avoi d nassive bl eedi ng

or recurrence @f,t. i r i1 s Lo i i :
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is the - onset of the thronboplastin reaction, and the onset tinme nmay be
det ect ed wpei(ARTTY, thwiméin clotigltime (YCT)i sntivsiet lattiagtime (AETotiHemogachni ques.
Non-unifornits\éﬁ‘gc{ Ttt etst results can |l ead to dosage control problens for
pati ents. 3% 85 %% on in PT has | ong been recogni zed as a serious
problem and the Wrld Health O gani zati on (WHO has devel oped st andards

for establishnment of uniformty of PT tests. The International Sensitivity
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systemto-systemvariations in.the determnatjon of. PT, and is cal cul ated
by di vi di PEHE BTG SRPORE aipais BIPORSEREIE BiPRRSRISS L #hdkihep pRgsrprge e
defined nen¥akqsEd fof belRRPO! AbitAR ofihe bl B&DIistha MhelRWRIboplastiPnay Bk f f er ent
types of PT tests may generate different PT results fromthe sanme sanpl e,
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the cabi bohtlotting is (s @isettdiehd thgpnifoplastin reaedon, Ahd el oisst thAe iy beestetted PT
val ues obtained from 20 normal (non-anti-coagul ated) subjects and sixty

st abi | i ze@P{icalVerlearigallie PY SISAEF Y SHERECe PHPBFLFFRPIGER ni st er ed

anti-coagul ati on therapy. The MNPT value is typically obtained by

cal culating 15 the geonetric nean of testing PT from 20 normal subjects
used in the | SINahegraforimitgtof B test hesultatirblead toodosage acontrgliprableass foegdtenisn t he

manner recomended b e is arelatively,compl.ex an Xxpensj.ve
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capi | Bery dibasigatiod (WEO) hidBvalopéPstBndikds¥or bR ishBenFRAIBrML) Bf PT €&t ange
of INR 20 Since the aging blood sanples cannot be used in PT tests, fresh

bl ood sanpihednieyational|Sensitivity lndex JBRiis a gorredsiondesior for therresnoobe efedifferent

comer ci al,, | ot PT tests. .The acqui sition-of JHlood sappl es o1~ s, mnner
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drawi ng f atheg8Bi418¢ 8€pened uRCdcaliBAIBH OF ah ildMidedl PR TtedtQEhifist adefeérdiReat t enpt
to overcone the aforenentioned difficulties has been use of commercially

avai | abl e Prepgratisngurip as the Vb RHlgternasionalrReferen¢a Rigparpbon @BB). Tl IShsrustbe and
anti coagul at ed bl ood donors and which can be stored frozen. Five to seven
different levels or types of calibration standards are generally required,
dependi ng upon the particular test to be calibrated. However, nmany

coagul ation tests are based on optical detection of blood 30 coagulation in
a test strip, which allows quick and easy PT testing by individual patients
using "finger stick" blood sanples in non-clinical settings. Such
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<The invention provides control conpositions, nethods, devices and kits for
use in the 10 calibration of coagulation tests. The subject control
.conpositions conprise, in general terns, particles capable of aggregating
in plasma, and caIC|un1|ons The conposition may additional | nprise

pl asma. TOREETIRINGd f‘ﬁ@g/}’ qasmperciaklof ofp n'EFeéE eRYIEAIP B’foé(fqec?rFOBTP%%%OH NPAY from
a pool Ofxﬁﬂﬁﬁﬂ 8f& Iated human bl ood donors, citrated control plasma
derived fro Y i'ng or epleting pool ed nor mal plasna, or other plasna.
The particles 15 may conprise polyneric beads having a plurality of charged

groups on surfaces thereof which undergo non- speclflc bi ndi ng to proteins
present in t hePTBIhEIRRIN tippes Q‘?Eﬂ“%ﬁddﬁingél TEREFOBEHIRLPN (RS £33} bR COMPATEIRYIOF on of
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conbi ned gal i Hﬂéf?ﬁ?@%tf&' 28 rA0 BHe Jotlet of Tﬁp@]ﬁ’kﬁﬁt tggg&%f PGS hm‘hlcer s to

conposi tions nay er conprise one ‘or nore optica ntrast en
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dye oi¥ dydwu ﬁﬁ?éoama{a@!ﬁ st &étpastrﬂ%&waﬁﬁ%%' el B o
suspendediy senﬁuﬁﬁl éﬁh@pT%s& bystdd® Pl IST I BekiQBS froti YRe BROpEd SHRS cAlibratRhy mer i ¢
beads may al so 1riclude a dye or pignment for contrast enhancenent. The

subj ect cbmqscmétltcl logsf refgrenagrRThealuasonysns tostingFb ks abtaioed from 2 warmabarti cl e
aggregation in.p a i OUs of t nt r.ol osi ti.ons 30
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| ow-t enperature storage of the cofpositions or conponents thereof. 3 The
subj ekt nietgeasettiommansé testing BEfrormmP0 nemyab subjecsy haedny thedSEdesenminatipnand
particles capable of - aggregation in plasma, conbining the calciumions
and particles with plasma to forma control conposition, and applying or

i ntroduci ng t hEheauibkionagepaltion feststnalie mnausdr rmrﬁ@ﬂg@byitﬁedﬁmfsta The

met hods may further conprise ponitoring ul ati_on of the 5 con
conposi t i BRRUVEREOmplerond W?%mrpqes% |C§ﬁ?l§gaﬁ';9ﬂ of gacheqosmTRizhiot & M’ tests

rel ations g{pﬁﬁ
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pl asn20 us8ihce thetagingrhilood sAmpesnqaosottbeased kT taetshhckhrtﬁgod saniplesrtymicatjyrmeg
determ ni rel ati onshi p_ bet n a coa time r the .con I
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using a 1@ah@ELhanaendr@et is cOREy dﬁ%tr&ﬁﬁ’re%utaﬁﬁhé huxﬁ%wﬁﬁueﬁpém{sexﬁ@for blood
determ ning a calibration curve or assigning a calibration for the

coagul at i rawiegfor evajuation efieacleetspaeneiahios of Pldesiet hod nmay conpri se provi ding
a first control conponent including calciumions, providing a second
control conponent including particles capable of aggregation in plasns,
conbi 25 ng t he Onesttempritosmerdthechniformendopahdifficultieadat besn,usadli ng pl asnma

to the conbined control 15 conponents to forma control conposition,

appl yi ng 6PPPIEGidibiaEHEple healbetionoPlasrpbat 477 SRy fem pegls ot BRmnE dadantit i on
test speci iat%owﬁbﬁcgﬁ hiwhRR M B éthEdqf;o %ﬁ'eFﬁ@% E&Jen(&ﬁ?g}%'lé\’cWor The

i nvention alSo provides devices or apparatus tor storing separa

conponent sypes oP€nlibrationiskyndatds arergenerally coyoired,tdependififiepahatie pauculamasu tode
generally cont aj havi n east two art nents e

conpart neﬁglﬂ?rﬁ@buh]i%WﬁvﬁaP’caf‘ F%aﬁulaﬂﬁfl teé%?r?r%léﬁﬁggé’&toé’uf’ﬂ dﬁ?"'ﬁ%%‘)ﬁgﬂ%p t he ot her
conpang MeRbagultlondh Aest s&p, WhicARIBws G aHALASTET tediiey BONBRIdAPRRNA! ©
configured such that the contents in the two Conpartnents cannot be m xed

t oget her psingr'fingerstick'\hloed samplesdninbn-glinisal settingsn §uchTeragulatipmtestswansotmay be
defi ned by arriers th re rempved or
br oken. t o SHET B SHR So B 5e BB alsf e et oS of {meich i
particl es agByntEs) BRhI&Es forsohgiilatih todts P tiiebechaimitedravi ng char ged groups on
surfaces thereof. The calciumion solution nay conprise a calciumchloride
solution, and may include optical contrast enhancers such as a dye or dyes
and hennglobin as a bead particle aggregatidn enhancer. The contai ner may

i nclude an additional conpartnent that 30 contains a plasma that is m xable
with the contents of the other two conpartnents. The subject kits may
conprise a control conposition conprising a container of calciumions, a
contai ner of particles capable of aggregation in plasma, and a contai ner of
cali br at| on pl asma. The kits may further corrprl se one or nore coagul ati on
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-Di scl osed herein are conpositions, nethods, devices and kits for
calibration of 30 coagulation tests. The invention utilizes a suspension of
particles capabl e of aggregation in plasnma, and a solution of calciumions
“to forma matrix that, when conbined with plasma, provide a contro

conposi tion t HEeras aecosdingly aneed & cakibratien andgosizal caveppstigss prdimsthods for

i nt roduc I t es i ned
part i ol eaopdpdbriBRAP PR R E hd RERDAIE S e B Bl Bl BlasfE BOBETE' 20
used in glepRgdonal pevls, afd whichi it @bk with opthal dasgionalystoms bEhapiessnt of t he
correspondi ng whol e bl ood from which the plasma of the control conposition
was der i VBYENUPR satishigs thgse resah 8 melles other andgengrally avsrcomgs the defigicsiey
callbgatqggug&tﬁg %&%hgg tests, and allow quality control for conmercia

| ot s of coagulation tests The invention is described primarily in terns
of use with PT tests, and optically readable PT test strip systens in
particul ar. The invention may be used, however, for calibration and for
quality control with any type JMUARHRFIHENVENRON oagul ati on t est,

i ncludi ng, by way of exanple and not of |imtation, partial thronboplastin
time (PTT) tests, 10 activated partial thronboplastin tinme (APTT) tests,

t hronbi n cl ot tTheginvéntien pidvidestoentrel, coaposiviahs thethaals) devices andkitsor hsd idshes,
fibrinogen. assa and, ot her cgagul ation tests associated with bl ood and

pl asri® t HERl E?@Péef cRagRgLiPRIGSEn TOREPRIGFHCPNIre CORPOSIEANS OMRAScBRCAEEL i cal Iy,
or ot her @E?JB n r gg.f or

reason oftgﬁﬁl;li ?ttgrbs fs‘{égre% Egg p?%%isa I %%dr%gﬁ %@ggﬁmn{}}%ncgn&%ggb?ecﬁm cal
and sci emdditionally pmpm&;qﬂlasmar eThw pasena maecmegtise @ ditaated calibrammplaseani ng as

comonl y nder t 0od e of ordl na Kill he art.to which the
vent i oritBRES HoRLs roy of o v e UpapdiOog g st SnBRLRIREA ent s
t her eof a&eri!lr%@ EroRPdiRiting B a eﬁ‘ng”fﬁﬂﬁé& forfial ﬁlﬁﬁna?l%? Bflee )Sla%a aThepRatiesent
test, method or technique. average bias" is the difference between the

mean ¥Sesuingy eompyise n@ébtr@prs:ézeam kavingna pheradity efecharged groups omarfecers dhemeaf of

anot her d he. end oe 25 The gef fi t. of

var ati oningp Waersd S SRR RRRS broretun Bl i pESe, 15 ERGRiont Maveans
t he st atibdinah¢ foral dfe sohifiion G @at i fbn 86cH 43& lcderh Hlalidle aﬂutaomesawheﬁbﬂ bthed he
term"%V' i s equal to %‘tandard Devi ati on/ Mean) x 100. The term .
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(t hr c2fbostha) canSvemomburlael WlEhTthefsospeasigil o‘éparaelap land wittated/zasmathetncande suixed
with diffecent PT testi systens, "PT' values are normalized by expressing
est's v esibans spmapakcaliom P Sllton i oG S aRPERSRat | 0 (1NR) units. &

The term "I nternational Normalized Ratio" or "1NR' and granmmati cal
equi val ents thereof as used herein refers to a unit of neasurenent derived
f rom pr ot hr ombThe sybiget PAMpeiGensimay ﬂuahcmplmuapn@ ar morq\tmtteal(qvmrmPT) ~sl|

wher ei n T t

| nt er nat :v%lﬁaalnl:%e%cgﬁ %;}%? H? améteﬂfﬁ' & ﬁ?g% nsacf es Optlc sctogﬁﬁto system

var i a2$ oneslimcérd maseamlphse/oﬁa/orlrﬁoxefpafthalawpxgmb@q@Iaaa/ror 8 sdsleageiyé of Bydshe
determnatjon of PT. Wiile different reagents and instrunent systens are

expect ed t8€ @B%@l SPIHIag; FOhERGERES) PRy bFé}SSQIN@msgwﬂed nxzh%?lqltmpe wish thes £ or
the diff R
% rom berorntibnoTe SIS B e Opcits SATAR 3iGde i B ARn B SN0C

may vary bettvastenhabcmten®. Ol‘laemilbjﬁoommgbsﬁldnmﬁlayrfhtther coepeine hergoglplin td he
thronboti? . Sk to§$ $at|ent and 15 different the%ﬁﬁ%ﬁs invglved..The term
| nt er nat FSHAPCRBHIG F8ETEFUPH, HLRlasrg?. Viarighs ComppeRgn & CANTOL EAPRB A s
theregf amayiRdtdied Liparaiedy Bfisr toQusétd Makitfizd /SR 1ife. Tﬁ@&&hbos‘fﬁbﬁs%d}l\ﬁ uni ts.
The I'SI is unique to each systemused for PT testing, and nust be
det er mi neddéiionallyi d@mtnsngn ahisreoze taefachidaie hovt-tenRoatnesf storageef thy sorapositions | S|
is calcul ated bé ny Blg ing the calibration curve slope (orthogonal
regressi ol WHEPEIRha ‘EOQPT of the systemto be calibrated and y = LogPT
of the reference system) by the ISI of a reference system The term "Mean
Normal Prothrombin Tine" or "MNPT" and granmatical 25 equival ents thereof

as used herein refers to a factor used to convert PT to a Prothronbin
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‘Time Ratio (PTR) or to INRunits using the ISl factor. The M\NPT is the
geonetric nean of the clotting tinmes of several (generally nore than 20)
.normal plasnas tested on a PT test system The MNPT is unique to each
coagulation tine test system 30 The term "calibration code" and

grammati cal eqlihe/sibiset metheds eernpriss, insgsaenabieans PrAYAHES salginiyiges mishiasticles set

of 151 anceRpPt SpcteesFhhbraRe sohivithe 3 b s wER Ll WA SEERGT 2"
The t er m f@asdontroPESingsRIBABAN dCapplyaopibrialrediicingttheE siefol a@ma@sf@bmteraeldastrreans

bl ood plasma, i.e., the acellular fluid in mhlch bl ood cells are suspended

The t er m ORfesagulationteste the mythersynay farthergemprisemoaiteringeraguiation el the a

eqU|v en r r y
) e SR A R TR o TR E S e

usabl e Wi bétwebiecaagulatibh dihe of theGytrbEcdnipositiof agd thRtobgul SbgLtife oDat léataem&py,
or otherw se require coagul ation nonitoring. The term "coagul ati on" and

gramuat i c# OEdﬂ@Qﬂaﬂaé}Pﬂ%asﬁ%?t%Wltaéh%@éﬁn%Wé|1Wh¢fé"8ﬁ'§01§°!!@°§1t“ékﬁsf B? mat i on of
| d | | |
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vessel daoageol cinpositian ebthined ﬂminl the e@xggtanmebst; andu bedguwmmamrmmyng athe
extrinsic or thronbgpl astin controlled and the intrinsic_or

pr ot ht@ b Fsipmenes: te¥ o Jop methndaay il fughef Aomnriss dpsrpinig 2 catibration GBRYE 4T pe
noted tha 551 né’é@'ﬂlbkﬂlotp%rstgé ES%e du%ﬁttt% 2N afnl Pgé}ﬁ'?‘tihé:lln%hgﬁ ma he

si ngul ar ude plura rerts unl ess
content ¢ Icemph;e pibeitlatgesfirot duntrol emnpoﬁlan&nclhdmg exlam]ni mps rp&badmg@esetmd a
control mxture" includes one or. .nore cont r.ol lxt ures,

coagul at | SANFALEMPPRRIL ipglidingpariicles.GiRg F peFicgation in p &ﬂBa’t‘t‘?H“t“PR%‘hcitSS‘

Co~0Sr I r OLRd sebBfd 66}{1&{1%mﬁ%&stbgétﬁ’é}sadﬁmgtﬁlﬁsm%%ﬂé EQAbILABHtRE Particles
capabl e of aggregation in plasma and cal ciumions that, when conbined with

pl asmdy nicpinpondnts tadoimp A cotitrqmgmeosbtmo@pmm cmpjprodgdmerthe eantrodicerapbsitipna

coagul ati gn_t.est s ste as a test 25 Partlcul | t he

aggregatl %atc}eas% ﬂleé/%%ﬁ QeStaSr?SCIB}CBt@ OmFO&él ﬂ%&‘ﬂ%ﬂn t %gdélgtorvat I on of

an extri ngompesagy! ation pat hway, act in a nmanner simlar to whole blood

that all ows cal i bration of coagulation test systems. The particles my be
in the formof a suspension, and calciumions in a solution, that are

st ored separat Wl Ig¢ ﬂﬂg

reduced tenperzfthérl@ehgg%%lg?gﬁgpdse grggﬁgeg(% Q\PE g?mtser adg%ecﬁgn%éﬁ&tand 30
" sol uDon'thermupjdeecamad cd)mpmimdmr‘iﬂeahlvgceheasmpmse gascrhlhea sotpieet havingendeaki ons

I n many instances wl | ve both disso|v nd syspended co nents present
B e it i R AL S g et el st sha e U
ol ecul es A the\rtfdd dbﬁﬁiartﬁfeﬁﬁﬂ&uﬂfn%sa%mutfbﬂ otflaﬂcmf foh€! EnSturhprBSent @b

pronote non-specific binding of proteins in
configured such that the contents in the two compartments cannot be mixed together prior to

carrying out calibration testing. The compartments may be defined by one or more movable
25  or frangible barriers that are removed or broken to allow mixing of the compartment contents
prior to use. The particles may comprise a solution of polymer beads having charged groups
on surfaces thereof. The calcium ion solution may comprise a calcium chloride solution, and
may include optical contrast enhancers such as a dye or dyes and hemoglobin as a bead
particle aggregation enhancer. The container may include an additional compartment that

30  contains a plasma that is mixable with the contents of the other two compartments.

The subject kits may comprise a control composition comprising a container of
calcium ions, a container of particles capable of aggregation in plasma, and a container of

calibration plasma. The kits may further comprise one or more coagulation test devices such
4



plasma to the particles or specific functionalized groups attached on the
particle surfaces that |lead to detectable particle aggregation for
calibration and control of coagul ation test systems The particle size my
vary, for exanple, fromabout 0.01 mcron (uM bout 1000 uM.in

di anet er . 2Bk B8t SHipE al heykits mmay aﬁQ‘r“PP@lYe@We ﬁé?i’éie’d 08 PP R2gHEl Mange of

from abou OTﬁPﬂkﬂ ‘8‘5&1 Fﬂ?{g have
di anet er s&r gﬁ%ﬁ%‘gcé%faao %‘3#&3\&% to ab aﬁoi v %{]%gtr?%ﬁtc l“é£°rnay
conpri se mxmg(theroenmtbl qoatposidbe svithfthelédlibeationtplasimaeapplying drecontrsk ances. The

particles may be stqred separately fromthe cal giumion solutign, with the
10 parti c%sg%sttm anﬁégF}Grcﬁ’f‘%H a‘é’“stﬁféﬁléﬂg? @HSP?Fa\%ﬁ't"@ra Co3gWates iBEf f er or

ot her f{'q’f‘hé'eon&phé}é 8? CalYf&f b, Bl%hgfa%'a%d,%? ll%é Rl g%kr;%rlﬁ the
particles are ored as a suspensi t he pa ticles may co se between
about 1 %laanhghiaydadnbbdiaed iD@Yanae @hipatinentsen a usygknnainerl n certain

enbodi nents, the weight percent of particles in suspension may conprise
bet ween about 10% wei ght and about 50% Wei ght percent of the suspension.
The use of particles in 15 glsps Tﬂﬁﬂ)ﬁ PIHPPRARRY at e sanpling of the
suspension Wi th a mcropipette. e conpositions of the invention may
conprise an antifreeze ingredient in which the particles are suspended, to

e T "oy SRRl Bl b R A PGSR P R0 Ry °*
sol uti onsgragfngdl whith@fe RF iIRRFhNIRSostERIGOf . I n sel ected embodi nents, the

af orenentioned” particles nay be suspended directly in an antifreeze
i ngredi ent such as glycerol The partlcles nay conpri se polyneric beads

That has. been Hnae usiic AR of PRt i BhiRLsoR ot iRL GuFhE '

bead surfmsdaneewahlﬂegm\;g{tloguch surface functionalized poI ymerl ¢ beads of
different polyneric materials, bead sizes, and functionalities are
comettial ly available. The size of the surface-functi onal i zed pol ymeric
beads may vary i . t tion.
The pol yner beggg'pfn&%,S@g%nlrm%@é%?%%?%bg%ﬁg‘f gémgﬂlﬂﬁﬁ t %Olrég éJ OQM lqf rom
about 0. Odlevidd inacatrdatice Mi€@Dthe Mveation.n t he range of from about 30 0 05 uMto
about 100 uM and, in sonme instances, in the range of fromabout 0.1 uMto
about 10 uM as noted above. The functional groups present on the surfaces
of the pol yner beads induce or pronpte non-specific aggregation of the
beads when the beads are exposed to plasna 9 proteins. The functional
groupg0may conpri se char geDETAIRER DESCRIPTON OF T HEWRVENTIONY i ncl ude any

ani oni ¢ and/or cationic charged functional group. Anionic functional groups
i nclude, by way of exanple, carboxylate groups, sulfonate groups, phenol ate

groups and phogelet thedubjepsinvémrionqs iesciibeTiurdeg it stoeldbe undedstoda thdeyhenay of
exanpl e, ammoni um 5 al kyl anmoni um and_aryl ammoni um groups. The ani oni ¢ or

cationi c fRNeBHPBFOL é;rraﬁs'séo myaﬁ@ulaﬁ@mba@@@@twfﬂhﬁ MNENt qeseribedslow. By
surface f in
the 1 nt r odaar B 2 iR ool Rrerk SR} bORRd INFuh RN I U ¥
may b&5t hcappemded akimedt isialsbltabe bhnderstoed that the kasrmmnlbgy:dsmpquahls dsettie purpose
preparatio ni oni ¢ ationic beads for

Chr et 0 PLHCEERECHRcH 3 SR RGHe, S b Inendeq i B¢ BRATE duspeh Psare

beads usabjfee &e&e‘ﬂ?m%ﬂlcﬁ%ﬂl%@%lﬁﬂeﬁrbg %ﬁﬁ&é@é]&h@s‘ l'y available. In the
speci fic exanpl es di scussed bel ow, carb e-functionalized pol ystyrene

beads are used in a control conposition. The reI at| ve concentration of

f ti | ticl f. 5 f h d
funot| onal  gr odBecIofRi freeBPonlymnaraiogteleticss and s K eBfbSid of cro
equi vape ntc%a%iﬂﬁtlcﬁf 855, The POENRANIAREHA sdPerich asiicldPEUPabIeRE Bgdr¥@itionlih Y

bet ween abo 50 and about 500 and, in certain enbodi nents between about
100 and 25@asmrahend paeluiiemyofaalcinmiens te fiemya Maiiothes whensambinedaviduplasmas
may, for from
about 10 50Re fieoforailsbflibithaf Aefes e A cPNRN}e tlabdy RPN Har 0" Shous
30. The pdhtydsmrcbd toratedguitiontest Hscheads aﬁ&)tedb@tripormﬁ%trﬁ)mdd pastidiésgcatiomn
that the chargledfunctlonal oups are intrinsic tothe nmeric naterial
of the bed8dSPHEMR aPd/RIaSMERE ‘gﬁF%rQiPOF’B%HE%% eﬂi‘d%s %C‘i’%&‘ alt,iﬂét‘??blsw §‘iene
whi ch provi des ammoni um functional 25 group§, and pol yacrylic acid which
provi des carboxyl ate functional groups. The polyneric beads thus may
conprise cross-linked iononer. The particles may in sonme instances conprise
non- pol ynmeric particles that have undergone surface nodification to

i ntroduce functional groups. Thus, suitably 30 functionalized particles of
carbon si lica, clay or other materi aI may be used |n the subj ect
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‘tests cannot easily detect coagul ation in an un-pignented control
conposition. Thus, in enbodinents of the invention that are used to
calibrate coagul ation tests based on optical nonitoring of coagul ation, one
or nore optical contrast enhancers may be included to aid in the optical

moni t or i néPesPagalian kehpwar ofxbe soreespeRdingyhels hlgogddrom whichdbs Pherpa ebiher i se
suspendabl . i i . : ed or
i 50l ved T s DU G2 BirRaThetebol CompeBERR s 306N B or iR AR EA

sol uti on walibiatidicofRobji@idnaedis ads altow qudliy cqard fal cemmetiaslosadedsghlaion

di ssolved in a separate liquid. The optical contrast enhancer may

addi tional8%f, or alternatively, 30 conprise a soluble dye present in the
calciumion solution, and/or a dye present in the polyneric beads, or

di ssolved in a solution in which the beads are suspended. The col or of the
dyes) may be vaheadediqeisdesngibadprimabily insarels @f gidwitls T tésts, ahdbptidally i ze
coagul ation in the coagul ation test to be calibrated. In the case of
convent i ofzdable &'1|tesH sirinyiystems ip patculpy Jdhedywation ;i bs used, A0REYSHi 19§ t he red
LED out pu : : : ndi ng upon
particula%ﬂgﬁ Sﬁﬁﬁgﬁﬁgq% ﬁfﬂgmpgggggﬁ%ﬁ¥gﬁgﬁgﬂ?gﬁé?%%%gm%$h¥ﬁﬂﬁggdual dyes.
Wher e a dymluding]ibysadywdf éxample hed oetl ofilimitation, paofial thromboplastindtyime (@IT)aestpr i se,
for exanple, between about 0.01 per wei ght and about, 10 cent wei ght
of "t hAD SpEGRYA rSA PR tRS LARED) Mt et s X BdEReen anout
0.1 per cenbylalibiaRfinRRAUT 008, ﬁbﬁﬁ&é&ﬁ%sa‘é@,'aﬂﬁbthe@@&a Dhidh Stsldsbociated
enbodi nents may conpri se between about™ 0.1 percent wei ght and 0.5 percent
wei ght . Théthddopbarid plasmathyt detect beagultinp ppticlly, geatticalyeviagngimeeyecallynor
enhancer tgg% if Jndegﬁgdent of the particles thenselves, i.e., that is not
associ at e AFCEHRR BEFEPEMe surfaces. 10 Henoglobin is a desirabl e
aggregati on enhancer in nmany enbodi nents because henogl obin tends to
facilitate the aggregati on of beads and other particles in plasma.

Parti 881 arly, dhedefipriepsheeingre Bpvidedfuireispn obelesiyias siopldnatbaby ane ¢ hat
ai ds parti [.Qn V] . . s

i ar t SOpeaEPRERRL TR R Rpichhe ot Lot ch B oBae | o
or other phd $anfd @Sanik®gadonahionly ideraosmibyobieof ordifhy skilkin thoad eawhith tef f ect
such that ,opti.cal readout of the control conposition will show an increase
in percentPNHABRFHABHhce as the beads aggregate, with the percent
transm ssion |l eveling off as coagul ati on occurs. Many henogl obi ns are

comercially available as dry or |yophilized erythrocytes and 20 may be
used @Ot h t he iThederm Gaverdghbras” rehgrginoatinalieguivaledtsabereof aaggedbgtingneans a
enhancer in_ the | cium_ion.solution he h | obin. may.conprise, . for
exampl o, 1A A DAL OL AT R (A6 e St e e T Nr e B e

wei ght of thé@iffeedndé bewean the théhnGesultdfidne ARAdEN®Hh 9n ekpithditan@ e mdwast five
percent wei ght and about 15 percent weight. 25 The control conpositions of
t he i nventPOWt ofepjrotiesdate sehdromns diewsperbnentot her conponents or ingredients to
facilitate or pronote particle aggregation in plasnma. Dissol ved and/ or
suspended pol yvi nyl pyrrol i done (PVP) and pol yet hyl ene gl ycol (PEG are
exanpl2ss of agdriegaim Ocoetfidian @ baridtival o @ Vh and g@ehnidtical équévalenvethedeofas | n

cases where the subject conpositions are used to caljbrate coagul ation

tests wherdFthhersiguransithmstatistigalvalugdhatavpnies sor iegisiopiof 2ipspsugpedty ditkg t o
potential pRas ¥ NERIR ‘odes, one or nore
electrolyfe nnggggégg&ﬁgio é I nc %aegﬁln tﬁgyﬁg%%ositions to facilitate
vol t age neasurenent. Such electrolyte nodifiers may include, for exanple,

sol uti ons of sagdi um or, tassi um sal t, r qther soluble el ectrol ytes. ,12
The control coﬁﬁ&????o aﬁﬁ? Hﬁ eiﬂbﬁﬂﬁ@“ﬁﬁ&?ﬂﬁgl_ F@ﬂvﬁﬂﬁshﬁﬁp 34 ¥869f or m
of a meMamer&iahidihtds@ToPblasdBoaghabn BaR tRA: QRbRI tB @bt eRRRhSofOf
coagul ati on-normal bl ood donors or donors of known coagul ation ability. The

pl asma mayingwidsialsrahearetabrigk efiexnessiviedleadajottimp éthrambasisd. Since thei'BaT foy a
present in.the form a sqluble citrate.salt t.ls oVi ,b.in blood
na o as e 1au0f b By e Snc et W ifteh T Bph SRl oPF Sk % o
t he col | ecidranlikedi®pexpléteingitdsireful8eh Ve s lod Itbabadml NalahEHOdRefs (INRY he

pl asma to prevent clotting. Wiere the inventive conpositions are used in
associ ati ofM@i t h coagul ati on tests for nonhuman subjects, plasnma may be
obtai ned from nenbers of the correspondi ng éubject species. 10 The subject
control conpositions may, in certain enbodi nents, also conprise one or nore
clotting factors such as thronboplastin, fibrinogen, FVII) FVIla and the
li ke, that are usable to activate an extrinsic coagul ati on mechanismin

pl asma. However, it is generally contenplated that the coagul ation tests
wi th which the subject conpositions are used will 15 include a clotting

r . T T I ] oy L, o "



-coagul ation tests, nonitoring coagul ation of the control conpositions for
each of the coagul ation tests) and evaluating quality control for each of
_the coagul ation tests. The providing of particles capable of aggregation in
pl asma may conprise providing 5 a suspension of particles. The particles
may conprise polynmeric beads having charged or other specific functional

groups on surf es t her eof, .ti S,, Ay, , S ended in an .antifreeze
such as gl ycer WPW“@PHEJQﬁFE%ﬁ r8¥é?@§ %ﬁ%ﬁ@nnwﬂgﬂsgpyﬂsqas may
be pi gmenjgd ioafs u@émrﬁm%feﬁ(f@%%hﬂ oﬁnﬂﬂﬁlrélﬂenft a&'lvédtf?éxﬁ lpRRfal'oﬁfUm gglkeqt i on of
pl asma coagu ation e suspension of particles in antifreeze may be stored
frozen. THoeordimguothewquaainymeric 10 beads or other particle provided will
generglly vary dependi ng upon the type of calibration test to be
cal i bPated. The anmount or volune of particle suspension provided nmay
conprlse forq$ﬁﬂq¥§p1ﬁp ol une of between about five ~. L, and about 500
about "1 B

p.L, between ~L and 100 ~.L, or between about 25 p.L and 50 ~tT.
of bead suspension. The bead suspension thus provided may be stored in a

freezer prior to i di sol ytjon co ri e
providing a deﬂ??Bﬁmgéég% ?@?gﬁFlggﬁggﬁgbgpfﬁﬁﬁgﬁégﬁﬁt€3¥? ﬁding
cal ci um sginkiRy Irmexcqhsm Pbﬁiﬁ&s $04Ghst@rh-t6 A e Pai Rt dridhe §eil1|sft?1'vlt5n
brom de or caIC|un1|od|de he 1ike as described above. Providing the

cal cilfm |erthetmmbmhasnayeaggmttm e dcmpmnaslen of BYi Wihile different reagends sk i cal

cont r ast & hancers 20 and/ or rtic nhancer s

ol ut  on, SRRERL vee BR Gutpeuddo el SREREERAL I GESRREHTLI B e, e
anount  of vaadsEhthe dFfrsR s yidrAdard eRpdctbado B Ldbmpaasle alThy n¥anal INRReAEH8g upon
the type of calibration test to be calibrated. The anount of calciumion

sol ution fgm@\heawn ahgutdohierabewt 1.2 BYR anritsnand thegapgatie lepels maystapebaiwedibut i ve
L and b 20
P A o PO o RO AR o Ra T PN hihut i lo PRARER P!

t hus lﬁrovdlﬁeni:nmmalpmssﬁwﬂmd. in a freezer prior to use. The particles and
calciumion solution, if freezer-stored, should be brought up to ambient
tenperature prior to mxing thereof. The tenperature adj ust ment shoul d be
effected 30 Shepd {oyn PirtGhatidhaPSisteit9 indBx* bPUSP! ARIBraitidalicdiRGuRsRALAL ©
stored particles aMg ?@?unﬁ?onsso gg?on as descrl becomﬁuThe gonblnlng
or m Xxi ngthnwpf bseuscdrhmeth mﬁwsmaﬁacqoeusadng cermertdﬂrmlwhmum i'Téhe 18T isparque ¢o e
suspenS|on cal ci i sol uti.on t ont ai ner t hen

vortex: nocahauntinyset R deiecinighod Be A SomBet bF itRuitE he Bfest At ng.

The Ih FFQEA@/YSREM! Mhe PV ik AL RGteaBY noddiSlyinBthOfalHRdtishicafvedspes ubsequent
m xi ng ther eof nay al so be carried out using a dual conpartnent_container

devi ce as(athogenaheagrgssion pderdie Kk Gloglidaf thesysterptol by calibratediandiye Legibrhed
particl es; k%qgfe%i\kgké%[@n%)qgr tﬁé)iéito}fgl?eﬂa n&@gﬂeﬁx 5 control conposition. The
pl asma may conpris ted calibration asma derived froma pool or

pool s of blood donors, such as 20 nornal persons and 60 antl-coagulation
patients accordjng taq, roc re. ,Al so conp e a

citrated hunanq%%&WWréxggky gﬁWFB nﬁkﬁaﬁg Il rcially
obt ai pabl g4 J:V&l@ﬂt?&i’c?éo?'a?ﬂseﬁ'h‘é}e@:gie?&s Ed‘&fa}:to%gé’d BRBAVGOPT 't6‘§tP'EdiHr%'Pﬂlﬁﬁ' on

Laboratory, Paci fic Henostasis, Inc., Haematol ogic 10 Technol ogies, Inc.
Bi o Rad, [Tiroe Bam (B Reor to BNRengs asing terlSkfacthine ThedONET tsfthe Eesmetria dtanl of o

t he conbi ed rt cles and |CIU ion ri for ex a vol une
of from agﬁﬁlg Elesf’f)seé’ﬁﬁg e%r@ pmore @@Xzﬁ}]‘%ﬁﬁ\am% &ﬁgﬁﬁg 8 vol ume
of bet wee@;é uwhémTasndu@iequbamagulhuon @ine tdsPsys@ie enbodi ments, a
vol unme of between about 50 wi. and about 200 ~tT.. The plasnma nmay be

brought up to room or anbient tenperature prior to addition to 15 the
conbi ped parti | on en the
m Xi nggof t he ;‘Jhr%?? g%ﬁ%n{é&#qu& ﬁ?ﬁf Jgﬁ“éag%a]t Bgﬁaiéng& P %‘éo@% secg]ﬁgllﬁ addi ng

of pl asmanidaas euighe ndmperc? Py df venfesrasbeindieforenbaalytibal serands identifbihyt
one hour, and in certain_ enbodi ments na rise a duration of from

bet veen as@EPImGonet I aph NNPB foristivend ?ﬁ%ﬂ?eé%feawtﬂ‘%%ab&%ﬁi@ﬁs -about one
m nute to about 10 minutes. After addition of the plasma the particles and
calciumion solution to forma control conposition, the control conposition
is introduced to or otherwi se applied to a coagul ation test to be
calibrated. The coagul ation test includes a coagul ation or clotting factor
such as 25 thronboplastin, fibrinogen) FVII1, FV)la or the |like, that can
activate an extrinsic coagul ation nechanismin the plasna present in the
control conposition, to which the control conposition is exposed. The
coagul ation test may conprise a prothronbin time (PT) test, a parti al
thronboplastln tlne (PTT) test an actlvated partlal thronboplastln tlne
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15 Nos. 3,620,676, 3,640,267, 4,088,448, 4,426,451, 4,849, 340) 4, 868, 129,
5,110,727, 5,230,566, 5,472,603, 5,522,25S, 5,526,111, 5,700, 695,
5,710,622, U S. 5,736,404, 5,789,664, 6,084,660, 6, 046,051, 6,060,323 and
6, 066, 504, and European Patent Applications EP 0 803 288 and EP 0 974, 840,
t he di scl osur eShofermtiplasma’ end gremmatica tequi valents therenf ag useskherrie meeng bloedict i on

f th | . it q .t he. i b i ed '
gener | yPpHESdmd e Rr 18 MR Bk % 8RB oo Sampl e or @ |

pl asma sanple to the coagulation test. In the case of an optically readabl e
coagul ation test stri“g, for exanple, a 10 sanple of the control conposition
may be taken ufphe term "hog".t pattens’ idpviduad’ andc spliectoandogigmmagicsl equivialshist o a

| ocation erein t control co sition.is sed tg.a clottin ctor,
and o el ek et piedhear bafiso BORPE arsalpied B RS Fhipwbitidh ¢y Shap dphit
coagul ati gsecith thdl Snay®Rta RAsne0dEnes for phmbéudabR Witthe ShvenHon, @tnhSae iflakart i on
may be achi eved by measurenent of optical reflectance, absorption,

t r ansni sspbintipeoagulagen dretapyt orgbeawisgreqpisgicopgulfontraenitasingi p in a 15
conventional manner. The control conposition is introduced to the

coagul ation test relatively shortly after addition of the plasma to the
particles and TatertiMcoggul@idhlbhdaamnasicilleguivaleaisulierecinsso¢diidrein nesads a
charged functional groups on the particles are effective to induce bead

aggr elfat i Hansfarmpationd aiguidar sabigke elt semi-entidios sokid mapsm Blgadnatyallpar ti cl es

and cal ci J Lt | . : g@&ﬁﬁ ' | oduced
to the coggaﬁuga@?%ﬁ f@?ﬂ%%}zgxggﬁn g%%{lff%aéﬂsl%%gn an%{s%%%%ﬁ)éi%?ﬁ’l&ﬁ& eés after
addi ti on Theichee plasairécoghized caugblatien pghwhyse theexairtical thiomhophastis-ol ut i on,
or, in certain enbadi nents, after a _duration of beiween bout f{lve seconds
and about PFPliedne dhe intrmsieripERinT UK IPEERESRICORIRHed 4088 8N BAh dhposi t i on
to the coagulation test, nonitoring coagulation of the citrated plasma is
carried out. This nonitoring may be achieved via optical, electrical,

vi scodp net ri c, Ipshooidiernatetthat, epmesed ivsthirospecifiadtiwneand dlygjappgadddoslaiots, thar t i ¢l es

and optical_ cpntrast, enhancers w.thin the.c ositjon,is optical .

ot et abl SMET sTRAy AP Siba raripde PHEN SIFBRE RbleS s SoRRht Sfrifictpicae
henogl obi ptiRswae, THEE, eGxaMPle FTeBR® to “Blchitfol imiRturdXantigass dief@ Glore Sumh t hat
aggregation of the particles and henmoglobin is optically detectable. 16
From t he monirelgnixtyresend caegeagutation test’ Hacladrspur at Pepgulation testsnakthe dikebr at ed
and the quality or properties of coagul ation tests can be verified or
controlled. The coagul ation tines neasured by different coagul ation tests
will gary due to different test confCourastionss, and different commerci al

| ots of the sanme coagul ation test may vary due to different sanples 5 of
coagul ation factor used in the coagulation test. The variability of
different throngppl j " leRti PR ;
exanpl e, can resul tOﬁ?Er)lug)r gscrlilogfiogtﬁeg}de?%%%% ect gﬁ?%&%ﬂ{ﬁ&%p osagstel&‘v\here
PT tests laphsmatandeelaivon spe thay, whenicombined. withplasntQnhimie thezictiomef whelst em of
PT test stb?ndéir ﬁi zati.o‘rlJ ut itl i zezlltt he Intlér nz%ti on%l 10 Nornialti ed Ratio
(INR) and TR VAepRPYEH Shrodugel 0 A regriaon ey SYSap FUTh sttt i on of PT
t est s.25Thepariul xdy, e dg3¥PatSSof the pardicied bd pRfeiR, tebefhRE With UhPEctivh@6RbS an

t hronbopl astin_extract agai nst a reference thronbopl astin preparation such
as the WHOXHRSES erASPIgHEn PrBpvaY.astid aypapier similsn tq wingdp bigodghatsligwe eplifjration

tandard wig i 1 .
R e
in the artioanih @scuties drat hedtdeyd tepardely prior to combmniny withphastrianand mey be WHO

1998, the disclosure of which is ig}ﬁor{)orat_?d herein hy reference. Briefly,
the sl ope BfrefRbregPeaidgBReRIUerRISIONg §loragdile i hg RS WHISPESIPINERS ur enent s

with lgcal. I L 3 o) Ji elolr nd 60
ant i cogggul ashpftiia)?{g%g’%ggﬁ @%@ﬁaaé%gﬁgﬁ%?? ’eAcT tgéngﬁgh%ﬁhﬁ?ﬁgg{?%%}grlmaﬁ c scale
agai nst t hiastaficeslwidlihaee bathtdissalved adduspérist compomntapresent Snmitaneotely20 a
measure of the responsiveness of a PT test. The orthogonal regression
calibration slope paraneter bl of the local thronboplastin versus the
reference thrompppbatties cipablz dﬂaggﬂagmfonliﬁ pfidinh BE A ROmbRcMESSE fuflcidlapul at e
an | SI according to the relation TSfrLocal = (bl X | SIReference) 25 The

or t hogonal groepy presend an theparticle syrfaces thigt promogrenanyengcificdimding of pioteinsdnshi p y
= al + 8




"bl x, where at and bl respectively are the intercept and slope of the

ort hogonal regression line. The value al can be shown as a~=Y bu 30 wherein
X and y are the arithnetic mean of x and y. The value of bl can be shown
b,=m+ nz-1 17 as wherein n is the nunber of PTs, m ~, ~X-x~2 -~~y-Y~2 - 1
sy - sx Zplasmuxte-thie pirtigles sxspeyific ftictinoializyd grosps dttachied ch the\piarticleosusfacds thite x

and y val ue nd r.is a.correlatiogn 5 coefficjent.. To account for the
vari at i onlSH ERCtblE pastielc pesscetpT lorgaliGationandqopirel oficoalatel) e e
expr essi ngpd ﬁ%ﬁiﬁg Elgzé u‘rﬂﬁ??afg?f&r%&ﬁﬁ?lgf fréM BRI B0 10RR o NRMPBbIaBEE 1886 LRI fol NR)

units. The | measur enent derived fromprothronbin tinme PT
accor di ngdiemeteheMaxqitypicahy, 1ife padiles hpThavkidigmeatérs ihthe eangeMEBDM sbonh@.0fkan
Nor mal_ Pr ot hr opbi i apnd 1Sl is the International Sensitividt d as
not ed “abotd.to H&%ﬁﬁ%ﬁw S%Wﬁﬁm’iwﬂﬂaﬁ%gfﬁ € ngglgaf.rqigelg%ﬂl briiéﬁﬁse_d
to conver iy Bhnt Q) dNIRTHRINhRickS kg cohPribed mhBGleQSt partidfes MNGTdrent s28s BRI i C
mean of the clotting ti rges of séveral (generally nore than 20) nornal

pl asmas timstarckson a PT test system The MNPT is unique to each PT test
system The particles and cal ciumion solution of the subject conposition
are conbined with 20 stored plasma fromdonors to simulate the donor whole
bl ood in a PT TRSpartibleay Bt XOFERA sepdTReR ot theQIEIRA SdrAdol@ddn, Kidiheon pl asmas

can be stored frozen for extended periods of tinme, and the control
conpol] t i particles stored in thecfiorm ofia suspensigr ispeaterdagueors udtsn op plenhiguid.ties to

el imnate _the ense and i.ngonvenience of obtainin | tiple whole blood
sanpl o5 SR CRRREIONTYdespet CEIOR oW RS 7 mpttelp a3 Sttn{ o o fispenfiof, e

cal i br at eflartit1es hRgdombii Q7w Ednobdt: % wendhie hed atifue 99 Java shiadTthdWusgshsitint h t he
particles_and calciumion solution to provide a control conposition that

si mul at esMgeatain enkpstimentsthe weightparesnt obpAriiglesin sYFPENSIOR BAYEOMPHRE Pewesk
control c hizl i | ! J: | in PT
fosts. tnaupribi aaiEn il DERLRMAA b WDRFERIAE Ple YO BpRERR |

cor r esponsuspgndid fatmo hBovd aodratdsampding pf the duspenssiph avithra rhicropftipetteconposi ti ons.
The met hods of the invention thus may conprise determning the relationship
between a control conposition and whole 18 bl ood that corresponds to or

| s associ ated wht @oﬁlﬁgsitﬂ%ﬁ%eqﬁ%tibﬂ naap%oﬁ@%ém arftQFRASirlgkent fWEich
determ nation nmay conhprise determning the I'SI for the corfposition, which
can be obthsipusticlés aversuspendsidotoererfent medificatiangufribe partigies dutingicdld storage. e

measurenents,. of the control co sition, pl ott.ed.on a .douhl e.l ogari.thmc
Scal o agaPNUTeAeR EHBP ALY CPBRET o tnpp e B56ol FloByicht hyEor, SBIons
20  mixtures or admixtures thereof. In selected embodiments, the aforementioned particles may

be suspended directly in an antifreeze ingredient such as glycerol.

The particles may comprise polymeric beads such as polystyrene, polycarbonate,
polyacrylic or other polymeric material that has been surface modified to introduce
25  functional groups on the bead surfaces. A variety of such surface functionalized polymeric
beads of different polymeric materials, bead sizes, and functionalities are commercially
available. The size of the surface-functionalized polymeric beads may vary depending upon
the particular emb;)diment of the invention. The polymer beads may, for example, have a
diameter in the range of from about 0.01 uM to about 1000 uM, or in the range of from about
30  0.05 uM to about 100 uM and, in some instances, in the range of from about 0.1 uM to about

10 uM as noted above.

The functional groups present on the surfaces of the polymer beads induce or

promote non-specific aggregation of the beads when the beads are exposed to plasma
9



5 correspondi ng whol e bl ood fromwhich the plasma in the conpositions was
derived. Where the slope of the orthogonal regression line is a~, the
relationship ISIwB = (l/al) x ISI'S) 10 is used, wherein ISIc is the ISl of
the control conposition, and ISISis the ISI of the whole bl ood

cor r espongiotging. ' hetfengsl aaghgroups mayecomprise ohargeshipoetianiabgroups vwidvmay n t he

foll ow ng. specific .exanples, the a~ f one_enbodi nEenNt . Sition is

appr oxi el et eans frSERABaRR caont Arigr@ Bl ReE AioniE AFRER A SRBET i ons
and cor r egRRI¥E] iOwi et xakpld) tabekyIas Efva?@, sdﬂéﬁﬁd@rﬂﬂ?&, pHerfddit€ bRiupakddon can
be made of the relationship between PT for a control conposition obtained
from a PTphkesphategroups.eCatianic fimdtiotabgoups pcludedycwan of sxamplep amoniyim, obt ai ned

f f test. The WHO. d for. testing "ipter-batch” lots of
manuf bt uf By EITEPYEE ahd anyaman raErane,, e anieps,ox eptipic fngon efedgymay
regr essi OBe ftdd¥&dontd ﬂl@peigl?nzdéfbeél&ﬂ By QuithRFEnEHRRAMEAS o BhdibisalTEsctioh® Mhe

correspondi ng fresh plasma.” WHO procedures al so permt calibration using
certif i edtechnigbesanyvaredingbermsrodmrion@f chargedfunetianabgionphento polymeabsadhone use

by, S kb B SR TR B O i
y

Accur at e aEiafidraadefiondd béAls farabmekchhieBAr@haogaplies, ahdh @arid1fbof furface-
calibratiogon 25 of such tests is difficult because of the lack of optically
det ect@bl ncignabized golymerig beads prabigindhe suhiect sompenitions A RmeRsiallyf ¢ he

i nvention Y 1 1. I L ] d PT
tests due tSREE: T Ypehife Sefup Ak SledTeit Ry R R A iR
parti cl esbeistafeeusednd & obntedep@poditi@ns. The optical contrast provided by the
control conpositions during coagul ation can be nodified or tailored to
desired properties by the 30 presence of optical contrast enhancers such as

pi gnent presentpy) i Gl , I
henogl obi n | yst(};%1 g@%&o@ﬂé&@%?’?%ﬁ“ﬁ%ﬁé@? %{)ﬁpﬁgﬂé ?E‘Eﬁcgtg gnagi‘}é%rﬁj ﬂ:'fs
not edlabovsase of ehargdhfundeoral grouas,itlenpasficlehmay bhwtd sunfabé ptriéanyeemided f or a
control conposition obtaipned froma PT test of.J.nterest, and the RPT a
"o er onceSHBLRen B St nk Swedr ennia #i Bpehigontes ShiealLbesiier fbubsd pr
measur eneghd alsfut 506 ah®h EQtais ORBOHE e BEtvARn ABARU0E @ndd¥50.N€hd Giatkifd area”

interest plotted on a double l|ogarithm c scale against the PT neasurenents
5 det er nmi ARIFhATESAETONPS o8 fPertistcwraesstmay, for exampleebewitbinthe sange pf fromiaboutThe

ref erence C rise, qf.or le,. t . a 0 ul ation
el yzor S anEr 00RO ahaE a8 B 3P EE ims el e AR B PSR ETRY ey
conpr P8e REGUPIEB|I PLASTI N. The sl ope of the orthogonal regression line of PT
measurenents of the control 10 conpositions neasured on test of interest
versus the PT neasurenents determned fromthe reference system provides a
cal ibration |i Ae@onfitrtndieNorteads 58] bOIAbRAc SPARRRKCP ML Cr M ned
and assigned to the test of interest. The calibration code requires both an
| SI and achaed funstiomal gidups bl iftrinsicde therprilyractid materiald the beads tentshlaes.
calibrati | i ne as described abov and.t he PT val ye can be determ.ned
From t ne Sguimaliast St RaReTo P e PO <TE WHOL i abhondp doiebbphc
mean of t fpeodpt, dddiRydcARicadidowhibi rovides @atboRylale Fimcibn g6 RS The Polntdre The
invention al so provides devices usable for calibration of coagulation test
20 syst endeadithus miay gomprise apssilinked égnomes. shown a coagul ati on t est
calibration and control device 10 conprising a container 12 with at | east
two conpartnents 14, 16. Container 12 may be configured in the nmanner of a
conventional Effiernaeidles mMbeindometii@ames compne rongiymeit girticles thashave s

conveni ent for vortexing, pipette transfer of reagents or ingredients to
and from tYNECTEERE SUTHSE ,moéhngaHP" insintrgugefanctionabgraaps.  Thus, sHRPY- wel | f or mat
or syspemy f OF ~ Dl i 3 janer er 18
ray b0y artatfipafa BRI AU, Bficd YRR OERLmARERL faf BEWAIR ife bRl

r enovabl e doarposiéion 0Chaygednttivrall grdpsuntai be initcalucet to kiclasompalymreric f or
conmpartments, 14, 16. _ Particl es capabl e of aqggregation in plas are stored
in one of e nstage fupctiqnp ‘ZQ‘GPr\/ﬁﬁFFEStQ’ t&‘g‘ﬁ“\}‘ﬂ‘% ‘6‘??“%‘%)7%%%%“?{183 ed in
the ot her {gOPRAEIIRAh an-'iBﬁorHéHé}Bcﬁiqﬁér JURN a6 PORISIRE of PolyaGlié hegt | onal i zed
pol yneric beads, and may be in a suspension as noted above. The cal ciumion
sol ution may include henogl obin, a dissolved dye and/ or other optical
contrast or aggregation enhancers as al so nat ed above. The contai ner 12
with particles and calciumion solution therein may be stored in a freezer
prior to use. A suitable amount of plasma is 20 then pipetted into the
particles and calciumion solution in the container 12 and m xed therew th.
The conbi ned particles, calciumion solution and plasma may then be
introduced into a coagul ation test systemin the manner descri bed above.
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25 subject invention conprise a container of particles capable of
aggregation in plasma, and a container of calciumion. The contai ners may
.be in the formof different conpartnents or frangi ble beads within a single
cont ai ner as described above. The kits may further conprise one or nore
cont ai ners of ‘Bhecwibjeot particies, pi sosmesembxiimerits, snayehe coaigd widrramptgrialgr

alternatiyve i pcl ude one or, nore coaqul.ation test devi.ces ch as PT test
Stripe. igleied BaL e e TEhCBR AP By BB e ViR oo
sanpl es, &ditise préteih@iib@obifizeddr hk E_ﬁ‘@icﬁ shifAgR that tndued patidletagdle@itiondfithd he
like. In certain enbodinents, the kits al so include an autonmated instrunent
such as apfeessce ebplasmemder for nonitoring coagul ation in the coagul ation
test following introduction of the calibration conposition to the
coagulation test. The kits nmay additionally include instructions for
carrying out tige cadiaden §dhticiahbPEcthprite af P 3@tk of AqiRotiLsilgble€a™ salkt,

descri bed above. These instructions may be present on packaging, a |abel

i nsert, cigatudingefos epsraplengaldiymisilfaticalsium haliden sugh asealcium clgonife celgiinbr at i on

calbrat i AT R G B iFerbelh fot 5, B TlE ABWARE G HRET

under goi n@epeiding @papaticwlfr doitydanémsof 1Be idvehtiGrariahe Blﬂulﬁi[itﬁif&ﬂ@?@iiéul&f
various conditions in patients or subjects. Such conditions include, by way
of exkhpl ealcigagmaltised. phhetconeantmtionof G darmay be, for examglenin Be rgegoé from

function , b p i : Gl e I qat br al
henorrh ag%;%uﬁﬁgﬁ (I\ﬁglgf;tgﬁl‘r)] Iéfdé%f’ Iglﬁit: rrﬁgx@égg uz{llg( rgfn ?gefall Sﬁéca(picfoorﬁl gﬁ(ﬁg ((:) fdgrmﬁﬁ? i

def i ci encghout 2@Mblay/ Hheficfie smpodifreatspthe Yohcedrrition &yt ichan4yolse iX the range
defi cienc henol ytjc-urem c syndro (HUS), .henophilia A henpphilia B,
henor r hag_gf:fr%‘_ﬂ’ W, 0.1 Mpen o abart é&%a?hygalﬁawpgﬁ%lﬁa@n ’§;Eﬁﬂ?rgﬁ%é§t_°md

hypert ensiamardidl} FRAEHE palﬁilcleaed?iarig H)ﬁ&%’t%ér%ﬂlﬁ)?ﬁ&' ® caﬁgmg RROMY LRI Of By Pur a
15 (1 TP); intraterebral henorrhage, |obar i1ntracerebfal henorrhage,

pl acehi a atyengpen asrdesdaribed Surther belewheni ¢ attack (TIA), WIlson's disease, and
the |Iike. EXAMPLES 20 The foll ow ng exanples are put forth so as to provide
those of ordinary skill in the art with a conplete disclosure and

descri ption of CaguoldmpakitioAdEbmisiRidgRDIRhARETHadd RASRE EARiedFIECtRNE g16ps
intended to Iimt the scope of what the inventors regard as their 1nvention

nor are t RBYhe bpadserdases.dogeshar & tra solwion of hsolRlecqaloin salt.iydieavnized with1 or
th | D i . Ef .
£ 1o p LR TR pREA A e Ve it Be IR RSBl \BIE RiboRaH O0Y

shoul 20 be cacbouged dor datibratibh bBssaghlation akgds dedegibed Arthepbeldw. Surge paapuiktiby

wei ght, nmol ecul ar, wej ght i s wejght average nol ecul ar, wei ght, tepperature is
in degr egéeSééi?PvgreaﬂLx g%ac?ﬁgeb_gaw rsuns lgmenﬁgéP“%?WgE%@FlPE'. %ES’(%FH)I e L
Prepar at i @hbelintenf dfFhe HIBRAR thiilt%%us%ﬁ t&dlib&ﬁé‘%‘dokﬁﬁati%ﬁ Qesks%@&ﬁbr?@ﬁt?ca\"’er e

used as received fromcomercial sources unl ess herwi se i ndicated. A

Cavro di spemdtering/bfielaghigion bR onewracmital eontrastenbpicprstmayrhg. ingludébiotaid ine
Suspensi ony, 22 .. cerol (0.94 ranms, Aldrich/Sigma Cat. No. G7/893) was
transferr& ?%lcﬁlglgémﬁlm\gioglc?a%’ladg%. 71 grans of Bangs

car bozy-functionalized pol ystyrene beads (Bangs Cat. No. DC02B, dark bl ue
P, SIV - COOH, 0.19 ~M average dianeter) were added to the glycerol in 5
the vial. The ddeiwpHea cgriyjastemianessanayLogprise suspengaple aF splublecdlored materig] g

to f i . 3 i was. st
terer at oL Pagnehty 5 BB e SUSRARE & BNRqsn oM RSB SRR Bhfthedh of oo
grans, Al diissolveSigasolGiidn wWih thd-pdRafkriceaddlocaiiterqraptidieso otydussgndad sr dissolved

transferred to a 50 nL bottle, and 30.0 nL distilled water was added
thereto tan arssmre{e%alﬂ%%@%tﬁahcwa@@wcm Mgy adeitignallyney; %@wam%ﬂm obin and

wat er S C%Hfﬁig ' . 1 r [ -

di sper3 22 t he e?rgé?lggllgnlﬁ.yggﬁsge}? I%n%f ?ﬁ%“‘f’ﬁ?‘i%%‘%‘ 2’ gr#gﬁge%%‘gélpgﬁ%h%gttg%k

sol uti on vméyméractedds or diseol veékbinRR&tioh e wiljohk thobekels atesuSiEnded.alisg colér afer
Jenki nson Cat.. No. 05601 s afdded to a separgte 15 bottl e, tqgether
w th 100 B O lhe b vailse fEperiimed b i WDt G ta R e CoRBTBAn e
was cappeth@pehguREbR test &F belddliBiattdl €8 tHeQatt SE@nVéntionsl 4i EEDNi M 8oWREE blueand
the bottle was then stored at roomtenperature. 20 In a separate 15 nL

bottl e, 7.dB89canablgfof absprivingd@ red & eutpyt cambeiuest . Thammongoabdyc)usedmagi xed
with 2.350 nL of distilled water to providdala CaC 2 stock solution. This
cal cium chl oride solution was then stored at roomtenperature. 25 Bubbles
were renoved fromthe henogl obin stock solution via pipette, and 27.34 nL
of the henogl obin stock solution was transferred to a 60 nL bottle,

foll owed by addition of 3.66 nL of the CaCl 2 stock solution. The conbi ned
solutions were m xed, and 2.00 nL of the FD&C dye stock sol ution was added

b 4 o e o o



‘Into each of several Eppendorf tubes was transferred 37.0 p,L of the
particle suspension and 25.0 ~L of the pignmented cal ciumchloride sol ution,
.and the tubes were brought to roomtenperature prior to the addition of
plasma. To each tube was then added 200 ~L of a corresponding plasma sanpl e
(see fol | vy depemsiagppers partiowar antlzpdioents pktlie Brveatien aiddncnsieneiipdivideal ci um
chl oride sol ution and .pl.as re vortexed for about 310 seconds.  The

conbi ned Bk MIRE SR RHBRe Bife AR BIDFBlot SR e SRR HETERE AR wer e

appl i ed t&ahipfe, beSletn 8bdut DD1(RRBAT WEEKE 4nkl aﬁmrmlpam%nb@éigm ofwhd filMicHoaHt 30
seconds of mixing. Exanple 2: ISl Ass~~nnent for Control” Conpositions 10 In
t hi s Exangsrtein dmebadismentsntieadyeonayodomyirise between et 0g pescene waighhandeabaut esle

jti d. di. | | ood I f I i sol at ed
For i oD ReishaBg P e Pt aom e ey s P dorel dbp b Fdlng ™ ©
optical r®agdRfandro.5péreént tin this Exanple are described in European

Pat ent Application EP 0 974,840, which is incorporated 15 herein by
ref erence as noted above. Briefly, individual strips were rmade by first

Wndsor Gy sabihi et SR TRl 8 ol S8 € B RBRReaiftr e Baf g o

rotary di gdepsntiedi @f @paeidlésnberfidetictMe., kif 1D AblaEATiAADWMIN kHe Jattcle difa0és.
Eur opean Patent Application EP 0 974,840, with the exception of the stop

j unct 1&n, Hemeglebin is pdevithle agaregation enhances in mary erabefimapis beeause hespoglohinugh

the 20 bo rel. i . I le-fr I erp, L t.
o, 3vpocsn o ThiRRAng Rk 3T BRI Wb plERIALe R MERHE maicidy e |
tape. Thr piebarptiasdi endd@idbig plovides tipid mtrabrans thatsids Raticleaggiddationasndor i nt ed
onto the reagent area of the polyester filmyvia bubble jet printer using an
H ' 51612Ro8idencelhuutice chappesithat picsimilar todparkgetls andyhps faciliatk spgregdian. was

cut in an i: | RS At 35, den
Rock 25 PR P B B R b B e L R e Sl
si ded13 apeff¢caf sveh that opticl reaflouthd theadontrekecdnapositionheatlshowran inaedse impeacent
three-layer sandw ch structure. The.,stop junction was jhen die-cut cut
Lrough o FRTEENte ) dFderts HAEF eatin T L PSS HOGTRFRT I VEIATEES | ded

adhesi ve t@ip81a80h G8durs.NO. M5X4841, St. Paul MN) was applied to the outside
of the polyester layer to seal the stop junction. Test strips of this type
are comercially available 30 fromLifescan Inc., MI|pitas CA as HARMONYTM
test strips, a L orr {,Nng.: i [ e r.for t rips. 24
ainical oite M renBRobllR st LRiARANY A5 PRl £y BERPRG A shtRochleb afd

pl asnR0 samaly®ds ubal wih thedh véitioaN W Kede Retholobig id @etl ab he ag@dgdhioh efhdnsenvar e

obt ai ned according to VWHO procedure (L. Poller, "The Prothronbin Tinme", WO
1998) . Fr §ERIYB & Mo, Hiehgmoslopiremay edfnpasss fs sErmple abrdween 29ouhenen! or i de
sol ution Eﬁ%%@éﬂgﬁ%@%ﬁ&ft't@@rﬁyﬁb@}’)@rcéxﬁ @i?ﬁ%&oﬁxtﬁ%&%dﬁh'e_@%ﬁﬂ to warmto
anbi ent tenperature, and 200 ~'L of each plrasma sanple was pipetted into a
cor r espongdinbgdiments, fmoh beoweamabdutf five Bicentweiglis andaboneppec@d2&ight. cont r ol
conposition corresponding to each plasm sanple. The conbi ned pl asma, beads
and cal cium chloride solution for each sanple was applied to the test
stripgswi thin 3feeefiesl @ompbiibnsVstth€mvestionitty Asédorhpri®e W@sussther m ned for
each sanple on a test strip. The 10 correspondi ng whol e bl ood sanples were
appl i ed t 6ompenents o1 ipgregigats T Eacilisate of prosnate patcielgesiaiian inphismap LY ssolvade

was repeat ifferent s e ShhkRS r iff t t est
otri e repelbybhtisoRiin A By EyI b R ihy et BBEGH PR e S e
from the whaggeddtiohleabshceRNpdt @sayviRnBedivithitBdlindgtions tin thes Whgarthé bubjectval ues
of the PTs obtained fromthe control conposition sanples, and orthogonal
regressio ﬁOEIPQI“SI@‘i’SsafG\/&%eddQ &glitrate gep@isfandestsvheigin eaagplgtion e dpgatpranned
conpospt i r.di.ng: j I = = o) rein
o8 Ty ¢ R G ireo plSp R AR oW Rayhr fn bR bR, 1
whol e bl ooabre electrslyendodifietsondyHe iptladedhini the térmepasitdnsad facditpe sottagen. The

val ues for ISIWB and, | SIS are sho below in Table 1. The, average .al for
{he " cont r SREASHREEL (TS REIeRAE IR nersanor it 1EEFE SPHOP RO TOLREHPh
Exanpl es PotAsiGR Jafk€ bt Sfer BTN elE&Eol&tQﬁ I SI'S.

12



25 Exanple 3: ISl Assignment for PT Test Strips Using Control Conpositions
with 20160 Citrate Plasma Sanpl es This exanpl e denonstrates the

.determ nation of the relationship between the PT 30 values for the control
conpositions and a reference thronboplastin for calibration of PT test
strips. A HenolhegnproMompsiinns may 40 iabedegpiesend, vhichmarybein haforada wit h

Otho RE PLASTI N \ .. The t : '

descri bed M EAgrioE P Epl TR R ot fnd iR pEp a8 s ibu B 3lood
Cinical gbides & donetsest kRbwa BBaghddiidh @bility. OThd f1&n?PmBPbeEitra@Bto Hevent
anticoagul ant treated patients of Exanple 2 were stored at -80C prior to

use. The plotivgn The gittatesis typichltymoesent in thedform ohe solnblagitps saltethatie prpvided
suspengi on .and, cal gium chl ori de, sol ufi on prepared.as.5 describ above in
Beanpl 5 1in G860 ER et s o o LR R FRRGERA R e SRR RR e cacr

pl asme sapglieetivaubed, PEle @tlatt Béreto CREIRRTARNMN fifhs iR phiReha\to pic¥@ctldtang. 3~ 10
seconds to prepare 262 ~L control conposition corresponding to each plasm

sarrp: e. TN@C&)T:h_biifg@ﬂﬁm RIMROSitions A Ul i;:_@am,eiiagi@nc\riﬂmqaa@laté@ tg8th &07 M08r  eac hOI
ST ¢ o BRI Bk e PR T S 0

sanpl es ofpeddekho RECOMVBI PLASTI N st andard was neasured using the Henoliance
M_.A El ectra 1400C Coagul ati on anal yzer. The logarithm c val ues of the PTs
obt ai H&d from t he RECOVBI PLASTI N wer e pl otted against the logarithmc

I f 15t ' : i g
from these 80 Soemast EattalECmpbbisifest A Ll GNRARLAS, Mo RM T oL,
| ogari t hmmore/elbiag fadftors RechPakshhibeplastih, ffibeino gdne FRECEVER RhAEl 1ikeywhnearal so

pl otted agai ggtte the logarithm c values of the PTs obtained fromthe

capi | | ar y UBAPSI 26HYR aEextgngf goasylatign meghanism fn plegpe HeWGIST {ReereglYi t hmi ¢
val ues of I I : : it > al so
20 pl ot € e e e O DR o A e e

capi | Lar y ifcluwled dattipg fstdreo phad clottmgdadtornarewdtreqliedén die.cofipositipnocedur e was
repeated for each of the sane 11 lots of test strips used in Exanple 2. The
consi stency of the slope a~ for each test strip lot is shown in Table 1,

together with the I1SIVB, |Slc, GEhrtaA-MeaicbdRysgant di fference between
ISIwB and 1SIS /alfor each lot of test strips. As can be seen from Table 1,

the control conposition 25 provides a very good approxi mation of the

correspondi ng ‘l'l’g? 'sxgpjg%g%‘?@o%%ﬁln%ﬁsé SovRiie 4R ihdfaihg el RS and M1 P

gof 1|‘ g :Zé\ﬁl: ;Iai?xll:llses L dphbB6df. ab@legai6h BPIGAR, doiibidmk. the’ €ommposition with plasma, and
%.824331. 090, 91.112. 0%). 848241. 190. 971, 200, 790. 823951. 110. 891, 10-1. 09®. 797
5 26 introducing the combined particles, calcium ion solution and plasma to a coagulation test to
be calibrated. More specifically, the subject methods may comprise providing particles
capable of aggregation in plasma, providing a solution of calcium ions, combining the
particles and solution of calcium ions, adding plasma to the combined particles and solution
25  of calcium jons to form a control composition, introducing or applying the control
composition to a coagulation test, and monitoring coagulation of the control composition.
The methods may further comprise determining a relationship between coagulation time of
the control composition and the coagulation time of whole blood from which the plasma in
the control composition was derived. The methods may additionally comprise determining a
30 relationship between a coagulation time for the control composition obtained from the
coagulation test and a coagulation time for a reference test. The methods may still further

comprise determining a calibration curve or calibration assignment for the coagulation test.

The methods may yet further comprise applying the control composition to a plurality of
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61.110. 891. 10- 1. 0%9. 803271. 150. 921. 14- 1. 2%9. 829781. 130. 911. 12- 0. 5%9. 843291.
110. 891. 10- 1. 09®. 8205101. 120. 891 . 10- 1. 999. 8147111. 10. 891. 10- 0. 190. 8239121. 2
20.941. 16-4. 89®. 7962131. 170. 911. 12- 3. 99%9. 8021 TABLE 1 The average val ue for
a~ from T Table 1 was 0.8097 (approximately 0.81), with a 5 standard

devi at i on cesgubntion testid meniBwing cag@etoEdhprante] ccpr@osngmsé@rr@ﬁlﬂ of e PT Test
Strips Usin 0 L ons na St dar nts 10 This
exanpl e r SpEReh i@t LR ATAtpE Bl tohe PR R R B R e P f st
strips and reference thronboplastin using commercial calibration plasnas
instead of plasma from 20 normal and 60 anticoagul ant treated donors., Seven
| evel s of Precilde @rovshm olgpasticlasrpaiie pbmwg@nowa@lmnq 08K EPIBPriNdrAEingnd

cont rof canguentioh ALPRHE" R R e B bhy b RS AR R RAERLF, |

conbi ned ek bdcHicuR@RMNET BuEtth @tﬂﬂd&@rﬂlﬁdi‘ébfc611h6Ipum¢d§|n§Hylbé€su§1§Hndéd @reni n the
manner described above., The |l ogarithnuc values of the PTs obtained fromthe

RECOVBI PLAStIﬁfWZﬁélﬁ@ as|ghicersd, Qagmpihet liquid as axjaterl ebenee Thgipgeiclesmayke pTs

obt ai ned f SiLi I P
Bi ol ogi cs P rloé)ﬁ%&égﬁagf;@g% ?a od};ﬁrtg\%cgﬁgg 0§ fg £ on&qlptl%gnawog gﬁlﬁ‘:lo e ISIS
The | Ogalhle'fshipeﬁsﬂdlﬁbﬂmn@és inhatifideze oltydenaded fmmnzqﬂemoﬁmlﬁh&&ﬂ N

usi ng_80 donors' plasma were al so plotted against the |logarithm ¢ val ues of

the P o@?@ﬁw@tﬁer paricisravided wikgenpemaly vy slsaendingiros thotypa of ralibratn
abnor mal) (£ PELMNHRE. l'l*h@%rﬁ@uhp F\lo(i’lﬂﬁc!) aflitle su ﬁp@%lé@%ﬁd‘i@ﬁ{s C\Sf}%ﬁ‘@é of

the PTs obtal ned rom t he contro corrpos I on sa re a
agai nst t Her dxagmid, hlvolumevaibeeecenfabbutdive T4 amldtaabmeﬂi)ofulqmsbtt\ﬁeen@h@ntllbaﬂy bl ood

sanples to provide a line with slope al. This procedure 25 was repeated for
each of niané 100 pbeorcdesmeralabpwisds 15 ands3) Wl ehbeadisuspensien e khe beadsmerension| ot s

ngzger cen@ds(%%?ﬁg?cgﬁ’gggr ed{/vléléﬂE%@ng%pgﬂﬁ Ib"%\lée/ a;rh?olr Sle\ggh : (?’lt Sof ! tSle; ol

stripgsare shown in Table 2. The control conpositions made fromthe
comerci al calibratjon plasnas pr ovi de good approximati on of the
correspondi ng FAPYiBINg@icaleiyn donrelulion feryr@Enrise PEAViding f selutien of ay wategor

HIIY HPRANES LRI -

. 49%1. 120.chlotide 213646 brdrfide bt cdleidnPivdile 28GhOBRe ldeBciBddlabhve) . Pd¥iding the 9901.

250 931. 15-. TABLE 2. Exa : Calibration, Code As nnent. for
Gr] pe 10 ChleRiTy B AR THRSC T Bpr GO ReA B oG Ghe e PPCD PRI A ATCHTS  he

thr eezoharuﬁa}or %tclesaggfelgﬁncﬁxferﬁém 9 the YRGS @wsthaa% dssvled aydhmpst MNPT

value. Using the ISl S val ues obtained in Exarrp es 3 and 4, callbratlon
codes wer éleamtqburaaseirsmﬂ:edtahevq &Bhe anaunpof epleumTpe selutiompravided wib gererally

determ ne 0 t
conpositi (c)br?} )E % X@?ﬁéﬁé’)‘g&l& eoo\(/}\n'? gﬁlﬁaq%’bggt\ggéeaﬁﬁmﬂ{e?es pgg{'ﬁﬁﬁﬁ ({f% 1&&“ 1on
solution provided may comprise, for example, a volume of between about five uL and about
500 pL, between about 10 pL and 100 pL, or between about 20 ul. and 40 pL of 1.0 Molar
25  stock solution. The calcium ion solution thus provided may be stored in a freezer prior to

use.

The particles and calcium jon solution, if freezer-stored, should be brought up to
ambient temperature prior to mixing thereof. The temperature adjustment should be effected
30  shortly prior to adding or mixing plasma with the separate stored particles and calcium ion
solution as described below. The combining or mixing may be carried out by pipetting
suitable quantities of particle suspension and calcium ion solution to a common container,

and then vortexing, rocking or otherwise agitating the container to effect mixing. The
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their corresponding bl ood counter al renmained relatively constant. The
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| nvent | Ogtp&)'i gy Mﬁs 81"‘13855 %ﬁ(}o&é’ ‘?uc'hgas%%ohﬁ %?s‘o%ar}dséo e d Ll'ag&?gét%tsCOdes

to PT te str Use o Contr Corrp05| I on
Strip Qjadcbbxyh@btWHlO ﬁbaawser drhevpdd sumtrhaynaled comprise tarcitraiedlgnnat ¢atibeheonces

requires recj sion-testi onent. for . d ed_end.us this
Exanpl o 19 OPHP]aRS‘a%‘?ae%’iC .aﬁﬁ%a%vq% 8 oPlginep et PR RRIEe Tabet st ri ps
of Exa”plﬁ E%% %efn@rﬁﬂi E’tuﬂa g&? PRifidBeRbREIWE a%?nawﬁ%g (Nat i onal
Conmittee | ca Sta Document EP5-A \7

(" Evalluat Tcmhnolbgiés,e[nc sBurR4k ﬂﬂoqmﬁmeccnﬁme}cna’n isowte. Cﬂhemmunyoﬂm:stsmmided
I ncor porated herein by

Appr oved Gu del i ne" ‘?Fﬂg’ osure of which i
A ve S thesombined hertie Ry A PGy C%Plaisefoatewﬂaplaawlﬁw SEFRH si on
eval Uat | O BRI (TRbt SOBYD, 309 PAI S PinEn®la Jdkihe 5 B fY LUt d

for perfornmance at two in epende Investigation sites: the University of
Cal i f or ni andadbote®S5(Hae] if Gome Bmpaditieats) a obluhtercd beiwegy At S0 edyandrubout
Antigcoagul ation clinic (UCSF); and the Oregon Health Sciences University
Ant i coaguf@ft ilenThs plasma (r@bqsejarqulahnm fo|rgeia, or @rbiens tepsratesg Prier r additiondped

pl asnps We{h? C%t"f"ﬁgi’g“ cie%'yng) 1t\n$h @Nﬁglhﬁl"igl cs to performtesting. A level

"1" contr proxi e 0, and a level "2" control with
an 1NR of approxi mat el y 2 8 were used to assess precision. The pl asna
sanpl es were stored
The time duration between the mixing of the particles and calcium ion solution and
the subsequent adding of plasma thereto to may comprise from between about 10 seconds to
about one hour, and in certain embodiments may comprise a duration of from between about

20 30 seconds to about 30 minutes, or from between about one minute to about 10 minutes.

After addition of the plasma the particles and calcium ion solution to form a control
composition, the control composition is introduced to or otherwise applied to a coagulation
test to be calibrated. The coagulation test includes a coagulation or clotting factor such as

25 thromboplastin, fibrinogen, FVII, FVIla or the like, that can activate an extrinsic coagulation
mechanism in the plasma present in the control composition, to which the control
composition is exposed. The coagulation test may comprise a prothrombin time (PT) test, a
partial thromboplastin time (PTT) test, an activated partial thromboplastin time (APTT) test,
a thrombin clotting time (T'CT) test, an activated clotting time (ACT) test, a fibrinogen

30  assay, or other coagulation test associated with blood and/or plasma as noted above. The
coagulation test may be configured to detect coagulation optically, electrically,
viscosimetrically, or by other technique. Exemplary coagulation tests systems with which

the subject compositions and methods may be used include those described in U.S. Patent
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frozen. Prior to use, an aliquot of each control plasma was thawed
according to protocol, and each aliquot was conbined with particle
.suspension and cal cium chloride solution in the 20 nmanner described in

Exampl e 1 prlor to application to test strips. ee chanpel test strips as
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Level | | SI Applicetions ER()&803 288 and ER 9 934,840.4he disclosures of which are incorporated

21.02.821 1.02.041.02. 841 .12.951. 02. 851. 02. 761. 02. 861. 02. 870. 92
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using the control conposition hin ru preci sion test was 5% or
| ess at ea/d)brelrrmeslrlngue s@sod hre pqslttoecd heptivaly d&icctwh@difétm@étﬂlecm}ntrp} eC| SI on

test f th t t 0% h i
S te. i PRGOS B B o O, T8 Breo g R e PRV Rf rep Bh ] e
speci fic rfReand, H%Eﬁldnh&ﬁﬁ%smdntorwEﬂe@%sé&&%@@ﬂ?ﬂmeh&stfsﬂ@iﬁ askilled in

the art that various changes
15 conventional manner.

The control composition is introduced to the coagulation test relatively shortly after
addition of the plasma to the particles and calcium ion solutions, as the calcium ion solution
and charged functional groups on the particles are effective to induce bead aggregation in the

20  plasma upon contact of the plasma with the particles and calcium ion solution. Thus, the
control composition may be introduced to the coagulation test between about one second and
about 20 minutes after addition of the plasma to the combined particles and calcium ion
solution, or, in certain embodiments, after a duration of between about five seconds and
about ten minutes.

25

Following introduction of the control composition to the coagulation test, monitoring
coagulation of the citrated plasma is carried out. This monitoring may be achieved via
optical, electrical, viscosimetric, or other technique. As noted above, aggregation of
particles and optical contrast enhancers within the composition is optically detectable. In

30  certain embodiments the particles, together with crude hemoglobin as an aggregation
enhancer, mimic the "Rouleau effect” such that aggregation of the particles and hemoglobin

is optically detectable.
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‘'may be nmade and equi val ents nmay be substituted w thout departing fromthe
true spirit and scope of the invention. In addition, many nodifications my
be nmade to adapt a particular situation, material, conposition of matter,
process, process step or steps, to the objective, spirit and scope of the
present i nventlirom. the\nbngordg ofwdagulatan; thasoaguéationttest datbe ealibeted andithe 10 t he

scope of the clains a nded,_ her et o. I\/BTh ch is.clained is:
5 1IO A ccﬂ'ﬂafﬁ’l @69&98&%%?893&9&5‘@ iestSign %% é{?r%%i?r C@PE@ @a%lcgawat%‘?&gr egating
n pla 1,
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4, wherein said calciumion source conprises a calciumhalide. 20 6. The
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aggr egat i ng | n p utl on o ciumions (c) a sanple
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calibrated is used to calculate an ISI according to the relation

IST;oca1 = (b X ISTReference)
25

The orthogonal regression line parameter by is derived from the relationship y = a; +
bix, where a; and b, respectively are the intercept and slope of the orthogonal regression

line. The value a; can be shown as
a,=y-bx
30 wherein X and y are the arithmetic mean of x and y. The value of b; can be shown
b=m+ «/_nz———_i
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ensitivity Index as noted above. The Mean Normal Prothrombin Time or MNPT is a factor
15  used to convert PT to INR units using the ISI factor. The MNPT is the geometric mean of
the clotting times of several (generally more than 20) normal plasmas tested on a PT test

system. The MNPT is unique to each PT test system.

The particles and calcium ion solution of the subject composition are combined with
20  stored plasma from donors to simulate the donor whole blood in a PT test. Donor plasma
samples and commercial calibration plasmas can be stored frozen for extended periods of
time, and the control compositions of the invention, when prepared with such plasmas, thus
eliminate the expense and inconvenience of obtaining multiple whole blood samples each
time a different commercial lot of PT tests must be calibrated. Instead, frozen plasma
25  samples are thawed and mixed with the particles and calcium ion solution to provide a

control composition that simulates whole blood each time a test calibration is needed.

While the control compositions of the invention mimic the action of whole blood in
PT tests, the PT generated by the control compositions may differ from the corresponding
30  whole blood that supplied the plasma for the compositions. The methods of the invention

thus may comprise determining the relationship between a control composition and whole
18
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RUTTI UkU Wolllwanig[sivlici ficXexeifif186, the a, for one embodiment composition is approximately 0.81.

Once the relationship between the control compositions and corresponding whole
15 blood has been determined, a determination can be made of the relationship between PT for
a control composition obtained from a PT test of interest, and the PT for the control
composition obtained from a reference test. The WHO procedure for testing “inter-batch”
lots of manufacturers' PT tests recommends a full calibration using orthogonal regression
analysis from PTs of whole blood samples versus PTs from corresponding fresh plasma.

20 'WHO procedures also permit calibration using certified calibration plasmas.

PT tests that are designed for easy home use by patients are typically based on test
strips to which fresh whole blood from a finger stick is applied, with PT monitored optically
by a reader. Accurate measurement of PTs using plasma alone for “inter-batch” calibration

25  of such tests is difficult because of the lack of optically detectable red blood cells in plasmas.
The control compositions of the invention, however, mimic the behavior of whole blood in
optically read PT tests due to optically detectable aggregation of the surface-charged
particles in the control compositions. The optical contrast provided by the control
compositions during coagulation can be modified or tailored to desired properties by the

30  presence of optical contrast enhancers such as pigment present in the particles themselves,

the presence of crude hemoglobin lysate, or other optically detectable particulate pigment as

noted above.
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comprise, for example, the MLLA Electra 1400C Coagulation Analyzer or other reference test

system. The reference thromboplastin may comprise RECOMBIPLASTIN®.

The slope of the orthogonal regression line of PT measurements of the control
10  compositions measured on test of interest versus the PT measurements determined from the
reference system provides a calibration line or curve from which a calibration code may be
determined and assigned to the test of interest. The calibration code requires both an ISI and
an MNPT value. The ISIc is determined from the slope of the calibration line as described
above, and the MNPT value can be determined from the 20 normal individuals of the WHO

15  procedure as the geometric mean of the PT times tested on the PT test system of interest.
DEVICES

The invention also provides devices usable for calibration of coagulation test

20  systems. Referring to FIG. 1, there is shown a coagulation test calibration and control
device 10 comprising a container 12 with at least two compartments 14, 16. Container 12
may be configured in the manner of a conventional Eppendorf tube or otherwise have a
configuration that is convenient for vortexing, pipette transfer of reagents or ingredients to
and from the container, and/or use of the container in a multi-well format or system in a

25  manner common for biological sample containers. Barrier 18 may be removable rather than
frangible. An additional frangible or removable barrier 20 may be included with container

12 as a cover for compartments 14, 16.

Particles capable of aggregation in plasma are stored in one of compartments 14, 16,
30  while a calcium ion solution is stored in the other compartment. The particles may comprise
surface functionalized polymeric beads, and may be in a suspension as noted above. The
calcium ion solution may include hemoglobin, a dissolved dye and/or other optical contrast
or aggregation enhancers as also noted above. The container 12 with particles and calcium

ion solution therein may be stored in a freezer prior to use. A suitable amount of plasma is
20
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5  contents of compartments 14, 16 can be combined or mixed together in container 12.

In some embodiments, the container 12 may include three compartments separated
by removable or frangible barriers, with the third compartment configured to contain plasma.
In use, the barriers are broken or removed to combine the particles, calcium ion solution, and
10  plasma. Container 12 may be configured in a variety of ways. In some embodiments,
container 12 may include frangible hollow beads wherein are stored the particles and

calcium ion solution of the calibration composition.

Referring to FIG. 2, there is shown an alternative embodiment coagulation test
15  calibration and control device 22 that comprises a container 24 and a plurality of hollow,
frangible beads or ampoules 26, 28, 30. Particles capable of aggregation in plasma, a
calcium ion solution, and plasma are separately stored within ampoules 26, 28, 30. Breaking
the frangible beads allows mixing of the particles, calcium ion solution and plasma to
provide a control composition. Container 24 and beads 26, 28, 30 may be stored frozen prior

20  touse as described above.
Kirs

Also provided are kits for use in practicing the subject methods. The kits of the

25  subject invention comprise a container of particles capable of aggregation in plasma, and a
container of calcium ion. The containers may be in the form of different compartments or
frangible beads within a single container as described above. The kits may further comprise
one or more containers of a calibration plasma. The kits may additionally, or alternatively,
include one or more coagulation test devices such as PT test strips. The kits may include a

30  device or devices for obtaining blood samples, such as a lance for sticking a finger, a lance
actuator, and the like. In certain embodiments, the kits also include an automated instrument
such as an optical reader for monitoring coagulation in the coagulation test following
introduction of the calibration composition to the coagulation test. The kits may additionally

include instructions for carrying out the methods for calibrating coagulation tests as
' 21
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The calibration compositions, methods, devices and kits of the invention may be used

for calibration of a variety of coagulation tests used to monitor patients undergoing anti-

coagulation therapies, or for screening or diagnosis of various conditions in patients or

subjects. Such conditions include, by way of example, acquired platelet function defect,

10 congenital platelet function defects, congenital protein C or S deficiency, deep intracerebral
hemorrhage; DIC (Disseminated intravascular coagulation), factor II deficiency, factor V
deficiency, factor VII deficiency, factor X deficiency, hemolytic-uremic syndrome (HUS),
hemophilia A, hemophilia B, hemorrhagic stroke, hepatic encephalopathy, hepatorenal
syndrome, hypertensive intracerebral hemorrhage, idiopathic thrombocytopenic purpura

15  (TP); intracerebral hemorrhage, lobar intracerebral hemorrhage, placenta abruption;

transient ischemic attack (TIA), Wilson's disease, and the like.
EXAMPLES

20 The following examples are put forth so as to provide those of ordinary skill in the
art with a complete disclosure and description of how to make and use the present invention,
and are not intended to limit the scope of what the inventors regard as their invention nor are
they intended to represent that the experiments below are all or the only experiments
performed. Efforts have been made to ensure accuracy with respect to numbers used but

25  some experimental errors and deviations should be accounted for. Unless indicated
otherwise, parts are parts by weight, molecular weight is weight average molecular weight,

temperature is in degrees Centigrade, and pressure is at or near atmospheric.

Example 1: Preparation of Control Compositions
30

All reagents and ingredients were used as received from commercial sources unless

otherwise indicated. A Cavro dispenser Model RSP 9652 was used for micropipetting.

a. Particle Suspension
22
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1 Nob 100G Uf ! (0cssbislos amms, Aldmos Sigmaiian NG, S8 byimpuslerd © 380plso
10 h; 10% h\ﬁ‘al(, nd"5 3 Bx{agﬁg o%ggngs!c!a@ogyf){ﬂr%%’onalized polystyrene beads (Bangs Cat. No.
DCO02B, dark blue P, S/V - COOH, 0.19 uM average diameter) were added to the glycerol in
5 the vial. The combined glycerol and Bangs beads were vortexed in the vial to form a dark

blue bead suspension, and the suspension was stored at room temperature.
b. Pigmented Calcium Chloride Solution

10 Hemoglobin (3.3 grams, Aldrich/Sigma Cat No. H-3760, dried cow erythrocytes)
was transferred to a 50 mL bottle, and 30.0 mL distilled water was added thereto to provide a
hemoglobin stock solution. The combined hemoglobin and water was mixed by rocking for
10 minutes to thoroughly dissolve or disperse the hemoglobin. After mixing the bottle of
hemoglobin stock solution was placed on ice.

15

FD&C blue dye powder (0.500 grams, Warner Jenkinson Cat. No. 05601) was added
to a separate 15 mL bottle, together with 10.0 mL of distilled water to form a dye stock
solution. The bottle was capped and rocked for 10 minutes to dissolve the dye in the water,
and the bottle was then stored at room temperature.

20

In a separate 15 mL bottle, 7.650 mL of 1.0 M CaCl, solution (BDH Cat. No.
190464K) was mixed with 2.350 mL of distilled water to provide a CaCl, stock solution.

This calcium chloride solution was then stored at room temperature.

25 Bubbles were removed from the hemoglobin stock solution via pipette, and 27.34 mL
of the hemoglobin stock solution was transferred to a 60 mL bottle, followed by addition of
3.66 mL of the CaCl; stock solution. The combined solutions were mixed, and 2.00 mL of
the FD&C dye stock solution was added to the bottle and mixed therein. This pigmented
calcium chloride solution was then stored on ice.
30
c. Combining Particle Suspension and Pigmented Calcium Chloride

Solution with Plasmas

23
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I N$109448& () - | @ocush of evérpl EppendimBtubes wagtranggrred 37.0 pL of the particle
suspension and 25.0 pL of the pigmented calcium chloride solution, and the tubes were
brought to room temperature prior to the addition of plasma. To each tube was then added
200 pL of a corresponding plasma sample (see following Examples), and the combined

5 particle suspension, calcium chloride solution and plasma were vortexed for about 3~10

seconds. The combined particle suspension, calcium chloride solution and plasma were

applied to the tests strips (described in Example 2 below) within about 30 seconds of mixing.

Example 2: ISI Assignment for Control Compositions
10

In this Example the determination of the relationship between the control
compositions and corresponding whole blood samples from plasmas isolated for the control
compositions is demonstrated. The PT test strips and optical reader or meter used in this
Example are described in European Patent Application EP 0 974,840, which is incorporated

15  herein by reference as noted above. Briefly, individual strips were made by first passing a
double sided adhesive tape (Scapa Tapes. Cat. No. RX 675SLT, Windsor CT) sandwiched
between two release liners into a laminating and rotary die-cutting converting system. The
pattern shown in FIG. 10 of European Patent Application EP 0 974,840, with the exception
of the stop junction, was cut through the top release liner and tape, but not through the

20  bottom release liner. Hydrophilic-treated polyester film (3M Cat. No. 3M9962, St. Paul,
MN) was laminated to the exposed bottom side of the tape. Thromboplastin (Ortho Clinical
Diagnostics, Raritan NJ) was printed onto the reagent area of the polyester film via bubble
jet printer using an HP 51612A print head (Hewlett-Packard, Corvallis OR). A sample port
was cut in an untreated polyester film (Adhesive Research Cat. No. AR1235, Glen Rock

25  PA), which was then laminated in register to the top of the double sided tape (after removal
of the release layer therefrom) to form a three-layer sandwich structure. The stop junction
was then die-cut cut trough all three layers of the sandwich, and a strip of single-sided
adhesive tape 3M Cat. No. MSX4841, St. Paul MN) was applied to the outside of the
polyester layer to seal the stop junction. Test strips of this type are commercially available

30 from Lifescan Inc., Milpitas CA as HARMONY™ test strips, as well as the corresponding

optical reader for the strips.

24
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30

samples for 20 normal and 60 anticoagulant treated patients were obtained according to
WHO procedure (L. Poller, "The Prothrombin Time", WHO 1998). Frozen tubes containing
polymer bead suspension and calcium chloride solution prepared as described above in
Example 1 were allowed to warm to ambient temperature, and 200 pL of each plasma
sample was pipetted into a corresponding tube and vortexed for 30 seconds to prepare 20~25
pL control composition corresponding to each plasma sample. The combined plasma, beads
and calcium chloride solution for each sample was applied to the test strips within 30
seconds after vortexing, and a PT time was determined for each sample on a test strip. The
corresponding whole blood samples were applied to test strips and PT's were determined

therefore. This procedure was repeated at 13 different sample sites for 11 different lots of

test strips.

For each lot of strips, the logarithmic values of the PTs obtained from the whole
blood samples were plotted against the logarithmic values of the PTs obtained from the
control composition samples, and orthogonal regression analysis was used to determine ISI

values for the control compositions according to the equation
ISIwp = (1/a;1) x ISI¢)

wherein ISI¢ is the ISI of the control composition, and ISIyp is the ISI of the whole
blood corresponding to the plasma in the control composition. The values for ISIyp and IS¢
are shown below in Table 1. The average a; for the control compositions was about 0.8097,

and was used in the following Examples as a correction factor for the ISIc.

Example 3: ISI Assignment for PT Test Strips Using Control Compositions with 20/60

Citrate Plasma Samples

This example demonstrates the determination of the relationship between the PT
values for the control compositions and a reference thromboplastin for calibration of PT test
strips. A Hemoliance MLA Electra 1400C Coagulation analyzer was used with Ortho
RECOMBIPLASTIN® as a reference. The three channel test strips described in Example 2

were used with the control compositions.

25
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each plasma sample was pipetted into a corresponding tube and vortexed for 3~10 seconds to
prepare 262 L control composition corresponding to each plasma sample. The combined
plasma, beads and calcium chloride solution for each sample was applied to a test strip

within 30_ seconds after vortexing, and a PT time was determined for each sample on a test

10 strip.

'The PT for 80 samples of Ortho RECOMBIPLASTIN® standard was measured using

the Hemoliance MLA Electra 1400C Coagulation analyzer. The logarithmic values of the
PTs obtained from the RECOMBIPLASTIN® were plotted against the logarithmic values of

15  the PTs obtained from the control composition samples made from these 80 samples to
provide a calibration line with slope ISI¢ . The logarithmic values of the PTs obtained from
the RECOMBIPLASTIN® were also plotted against the logarithmic values of the PTs
obtained from the capillary blood samples to provide a line with slope ISIws. The
logarithmic values of the PTs obtained from the control composition samples were also

20  plotted against the logarithmic values of the PTs obtained from the capillary blood samples
to provide a line with slope al. This procedure was repeated for each of the same 11 lots of
test strips used in Example 2. The consistency of the slope a; for each test strip lot is shown
in Table 1, together with the ISIws, ISIc, ISIc/a;, and percent difference between ISIwp and
ISI¢ /a;for each lot of test strips. As can be seen from Table 1, the control composition

25 provides a very good approximation of the corresponding whole blood samples for

evaluation of the test strips.

Strip No. | ISIws ISIc ISI¢/ 0.8097 ISI % Difference | a

1 1.17 0.96 1.19 1.3% 0.8246
2 1.17 0.95 1.17 0.3% 0.8243
3 1.09 0.9 L.11 2.0% 0.8482
4 1.19 0.97 1.20 0.7% 0.8239
5 1.11 0.89 1.10 -1.0% 0.7975
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10 1.12 0.89 1.10 -1.9% 0.8147

11 1.1 0.89 1.10 -0.1% 0.8239

12 1.22 0.94 1.16 -4.8% 0.7962

13 1.17 0.91 1.12 -3.9% 0.8021
TABLE 1

The average value for a; from Table 1 was 0.8097 (approximately 0.81), with a
standard deviation of 0.03 and a CV of 3.3%.

Example 3: ISI Assignment for PT Test Strips Using Control Compositions with Plasma
Standard Calibrants

This example repeats the determination of the relationship between the PT test strips
and reference thromboplastin using commercial calibration plasmas instead of plasma from
20 normal and 60 anticoagulant treated donors. Seven levels of Precision Biologics INR
Calibration Plasma (Control Normal and Control Abnormal I through Control Abnormal VT)
were used, and sample control compositions were prepared by mixing the plasma samples
with combined particle suspension and pigmented calcium chloride solution in the manner
described above. The logarithmic values of the PTs obtained from the
RECOMBIPLASTIN® were plotted against the logarithmic values of the PTs obtained from
the control composition samples made from the Precision Biologics Calibration Plasmas to
provide a calibration line with slope ISI¢ . The logarithmic values of the PTs obtained from
the RECOMBIPLASTIN® using 80 donors’ plasma were also plotted against the logarithmic
values of the PTs obtained from the same capillary blood samples (20 normal, 80 abnormal)
to provide a line with slope ISIwg. . The logarithmic values of the PTs obtained from the
control composition samples were also plotted against the logarithmic values of the PTs
obtained from the capillary blood samples to provide a line with slope al. This procedure

was repeated for each of nine three-channel test strips from ten different batches or lots of

27
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compositions made from the commercial calibration plasmas provide good approximation of

the corresponding calibration plasma standards for evaluation of the test strips.

5
Strip No. ISTws ISIe 1S1:/0.8097 ISI % Difference
1 1.09 0.89 1.10 0.8%
2 1.11 0.9 1.11 0.1%
3 1.11 0.88 1.09 -2.1%
4 1.11 0.92 1.14 2.4%
5 1.12 0.91 1.12 0.3%
6 1.1 0.91 1.12 2.2%
7 1.22 0.98 1.21 -0.8%
8 1.17 0.92 1.14 -2.9%
9 1.25 0.93 1.15 -
TABLE 2
Example 4: Calibration Code Assignment for PT Test Strips
10

The geometric mean of the PTs of whole blood determined with the three-channel
test strips of Example 2 was used as a whole blood MNPT value. Using the ISI¢ values
obtained in Examples 3 and 4, calibration codes were calculated for the test strip lots. The
calibration codes determined from WHO whole blood (Cal Codewg) and from the control

15  composition (Cal Codec) are shown in Tables 3 and 4 respectively.

Strip No. Cal Codews Cal Codec
1 27 27
2 24 24
3 30 29
4 33 33
5 40 40
6 29 29
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10 41 41
11 41 41
12 34 32
13 17 19
TABLE 3
Strip No. Cal Codews Cal Codec
1 30 29
29 40 40
3 29 30
4 41 42
5 41 41
6 41 41
7 34 34
8 17 18
9 <16 18
5 TABLE 4

The average bias between ISI values estimated by the control compositions, either
using the 20/60 citrated plasma samples of Example 2 and the Precision Biologics
calibration plasmas of Example 3, and the WHO whole blood calibration, is less than 8%.

10  Throughout the various lots of test strips and clinical offsite samples, the relationship
between the control compositions and their corresponding blood counter a; remained
relatively constant. The calibration code generated by the control compositions using either
the 20/60 citrated plasma samples or the Precision Biologics calibrants are within +2
calibration code range. Thus, the control compositions of the invention provide an effective

15  way to assign ISI and calibration codes to PT test strips.
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recommends a minimum of 20 operating days for precision evaluation experiments. Two
10  separate lots of test strips were evaluated for performance at two independent investigation
sites: the University of California at San Francisco, Department of Hematology/Oncology
and Antigcoagulation clinic (UCSF); and the Oregon Health Sciences University
Anticoagulation Clinic (OHSU) in Portland, OR.

15 Two levels of citrated plasma were obtained from Precision Biologics to perform
testing. A level "1" control, with an approximate INR of 1.0, and a level "2" control with an
INR of approximately 2.8 were used to assess precision. The plasma samples were stored
frozen. Prior to use, an aliquot of each control plasma was thawed according to protocol,
and each aliquot was combined with particle suspension and calcium chloride solution in the

20  manner described in Example 1 prior to application to test strips. Three channel test strips as

described in Example 2 above were used in this Example.

Twenty test strips were evaluated on the same day at each investigation site to
provide a "within run" precision test. The "within run" precision test results are shown in
25 Table 5.

30
UCSF Within Run Precision OHSU Within Run Precision
Strip No. I1S1/0.8097 I1S1¢/0.8097 Strip No. 1S1/0.8097 ISI¢/0.8097
Level 1 Level 2 Level 1 Level 2
1 1.0 2.8 1 1.0 29
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1.1 3.1
17 1.1 29 17 1.0 29
18 11 3.0 18 1.2 2.7
19 1.0 2.7 19 1.1 32
20 1.0 2.6 20 1.2 32
Mean 1.0 2.7 Mean 1.1 2.9
SD 0.04 0.07 SD 0.05 0.14
%CV 3.8 2.8 %CV 5.0 47

Table 5

The "between day" precision was also determined at the two investi gation sites using
80 test strips per control level over a 20 day period at each investigation site. The results of

5  the between day precision evaluation are shown in Table 6.

UCSF Between Day Precision OHSU Between Day
Precision
Level 1 Level 2 Level 1 Level 2
Mean 1.0 2.7 1.1 3.0
SD 0.092 0.201 0.083 0.226
%CV 9.1 7.4 72 77
Table 6
10 As can be seen from Table 5 and Table 6, the %CV (coefficient of variation) using

the control composition for the within run precision test was 5% or less at each investigation
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i 15 4, The control composition of claims 1, 2 or 3, wherein said particles comprise

polymeric beads having charged functional groups on surfaces thereof.

5. The control composition of claims 1, 2, 3 or 4, wherein said calcium ion
source comprises a calcium halide.
20
6. The control composition of any of the preceding claims, further comprising

plasma.

7. A method for evaluating a coagulation test, comprising employing a control

25 composition according to any of Claims 1 to 6.

8. A coagulation test evaluation device comprising:
a container with first and second compartments, wherein:
(a) said first compartment comprises particles capable of
30 aggregating in plasma; and
(b) said second compartment comprises a solution of calcium

ions;
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said solution of said calcium ions to be combined together in said

container.

5 9. The coagulation test evaluation device of claim 8, wherein said first and

second compartments comprise frangible hollow beads.

10. A Kit for calibration of a coagulation test, comprising:
(a) particles capable of aggregating in plasma;
10 (b) a solution of calcium ions; and

© a sample of citrated plasma.
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