MODULAR POINT-OF-CARE DEVICES AND USES THEREOF CROSS-REFERENCE [0001] This
application claims the benefit of U.S. Provisional Application No. 60/997,460, filed October 2, 2007,
which application is incorporated herein by reference in its entirety, BACKGROUND OF THE
INVENTION [0002] The discovery of a vast number of disease biomarkers and the establishment of
miniaturized medical systEOpYiaAR PREYIEC EHS ARK/ ERAAKIESSAISD thsESred kipnF diagnosis and
monitoring of treatment of diseases in a poeéLRiaERIIEE Point-of-care systems can rapidly deliver
test resulis, P micica) nersonnel other medical professianai andpatients. Early. fiagnosis gi 2
disease or sea'seff?rogressmn can allow medica perspnﬁ%f to begin or modify eherapy In"a timely
manner oo fatlitihibRerrasieiiiiier hsHetrenieit @i Brovide additional knowledge of the condition
of a patient. For example, when momirariGROENfSEtIBE ANNBY THaree or more biomarkers can be

measurehdn; PRIl ¥Rically.smicreliter plales R RIDE SillaiaRRarAtsesRaveeanused to
perform m%é';ﬂ? exed se aration-basegoratgg roliter for.ex le, a 384 well microtiter

ays. A mi late
o) S B A B TR S e e
number SF4EE5YE Widtec S be e sriey ??‘Pﬁ%‘%ée?év%ﬁ@ﬁrﬁﬁfféﬂwiﬂ%p@i%@% fierdesdcd and the
volume phfheisampiértoide. diadiyiietioiy mMany-ROC devicesstbsinumbdpassdis! pestonmedigiabout 2
to 10. A RQSdidevies carabla,ofpgrforming multiplexed assays on a small sample would be desirable.
[0005] rt ing.of many multiplexed POC assay deviges is,the high cost of manufacturing the
o B B e B I o e
manufactafilg Sfe! PereoaRy e g AL i dRe- BurfE RISiRTRE tatbp oresyadipae st Tieetborate all
of the nedessarylieagenitorbdardppirthecdbvicksef andtonefofiihosksatyenis@xHibitdnstability, an
entig? mﬁ!&%&f@t}@lﬂfeﬁﬁ(f&t&ﬁﬂﬁwQ@Wrﬁ%ﬁé&%ﬁ@eﬁﬁ%ﬁ%@ @v&@gﬁﬂaéh@ sma@sriﬁ%gﬁatf are Stilfl
usable. n tomer.is.interested in a customizing a P vice to a particular set o
analy e R S R A R W & i PSR
mix-andithsiterfife dgsagrddird teag ehtee sTIRE QEGRBYA MBS Beyeca s abitabito each
customearedambieswbryt éxpehshR ity t4oidaibraterandndifficettdesme ntad sgll ality e onrtidlbd 0007]
POC metheds.have proven to be very valuable in monitoring disease and therapy (for example, blood
glucose gyalems. . diastes ierapy, Frotiaman, ime.megsrement in anficoagulant inerapy using
Warfarin). By measuring multiple markers, it Is believed that conglpfex iseases (such as (?ancer) and
therapie¥ &5Rvie Mihtidarisg tERi fo e disk st ahiss Barermemitersdamaesitanes S9MMARY
[0008] Thwuiss theratranBiriseaivumpiaiaedt X0 faliesnative desigd! of RO davicemehsdasirablé design
providesya@oulalr eapiky erskifacesaAnckmss axdnsiulalionielementarFukhe 1IRe nnogdulas sapture
surfacegdgpddgdse%gxi%ﬁqpeaqgeq %Ienll}qggtgsgﬁ%gage be integrated into POC disposables suited for

just-in-time (iIIT manufactuorlng methods. It would be desirable to provide a customizable POC device

at a practt®l cOens LAY tHE s AR e e Predeife iediadiire st ¢ cedusRenifaEds and
providesteldtetadVantagesasnelle [0609irafirsitaspecticancatddyecisidiscios ed forsautofiibted
detectiog.atan analytednrabaedily duidisample.camprising: Rn atpeyof adteassahleassay units
configured.to,run a. chemi %I(E%%%{pn that yields a detectable signal indicative of the presence or

cult 10 maintain qua . . T
absence of the analyte: and an arra%/ of addressable reagent units, wherein an individual addressable
t

reagent AT or EmElrddau euesytd TETeehNa Tomsniiiae fitrar ot fesursy sameuiodt array of
assay usltsysandiwreraiinbtite frdivid Balreageftunitsaareconfiurnedtolpe tbalibrated Werfaveiice to the
correspenainghindividyalassay uniibeiomthaaraysace @ssenkiesondthersaidsdges Thr-deyice can
further ctgmlggjﬁg c%n%%"@ﬂxl_% eq)gﬂggig&&g&tﬂggggj%%[gg to receive the bodily fluid sample. [0010] In

another example, a cartridge Is disclosed for automated detection of an analyte in a bodily fluid sample
comprising: a sample collection unit configuredstgwr&ﬂ/ the bodily fluid sample; an array of assay
units configured to receive a portion of the sample from the sample collection unit and run a chemical
reaction! %l yidis heaetartanhe sgnanHdieativasr e greseriee Srite Adariniitre sivipe; and an
array of reagentunitswchntamingste agantddei-nmnifgrtherche midalregctio myebe reireanyindividual
asszf:}y U@l&%&tﬁbﬁe@%@&ﬁ%&ﬁ?@a}é gg@%&@%ﬁd@@%@g@lﬁ%ﬁg?%gmaf?t%m@ @Fwa%tfa%égﬁg@%ﬁigs are
configured to be mavable into.fluid communigation such that reagents for runnin chemica

e T B R e RS
reagent HATTE AR EaETe dhese reedive apsianiaidsd ipasit 2ebme embodiments, the individual
assay uifit@dmiprises apcasseyritifed is serhedinbotimentsdtherdndividubtassaydinitisicenfigured to run
an immupRassaY 1A 2hthekedib-flwid sample-canbrf.RIRAL SARIS: |0 SRS Bstange SeAsample
collection pnjt s ganfigured (o gecelve-gvalime of e bodly fid sample about, 0, 20, 10,01
microliters or 1ess. In‘an Instance, the samp géoﬂectlon UNit IS con |gur§o|’[l 0 reteive a volume of the
bodily fluid sample equivalent to a single drop of blopd. [0013] A device as described herein can
comprise a pretreatment unit configured to retrieve a portion of the bodily fluid sample for running the
chemical reaction to detect the analyte and the pretreatment unit can be configured to retrieve plasma

from whole blood sample received in the sample collection unit. [0014] In an example, a system is
Aeceribad harain for airitomated detection of an analviie in 2 bodilvy fhind eamnle comnricinAa: a dAevice ac



[00161 In some instances, a bodily fluid sample comprises at least two analytes that are present at
concentrations that differ by at least 2, 5, 10, 15, 50, or 100 orders of magnitude. The degree of
dilution of the bodily fluid sample can bring the signals indicative of the at least two analytes within the
detectalitidirgls rroot PrtA SSestap heddinsedir fortierdanmpristysubiddtorbonfiguret tdigatent signal
intensities sftheideiactablar argei AL xapplarysdetesitnisaqhatombin erandaddetectable range
of the deteclor.cai AeARRNL20 1;ARANL &Qa%yr% gaa%%ed[gr%q@u%gmgéamp@éﬁ%ﬁre'n the

individual head of a f!wd transfer dev ItLce IS configured to adhere to the individual assay unit. The

individudTSRE5)7 TP €A BT AR SIS ‘5%%5@‘?%%%%&‘%‘1%% &ome instances, the individual
assay utif18la pipedertisemie EFIEFF@' iferistbrliediés vaerpedalpipetteSuchaigedn dirdiis Pridcemint
pipette. Ihefkiig: trengierdrvioe o alsaueo MpBHsESs B MAILT ik Campnication: willy thesprogrammable
processoy,hekeinRE IOk SR MIQYE f4idP yg@;!m@@w%a%% hased on Aprataseliiam saidk .

programnaable rocesso E[t0019]thn another xam a system is described herein for automated
detectioh G ez‘;’f:ar.l)jl?ur f{lanafy?es R B SHA° 583 c?nmotFe SW%‘T@%‘}&B&“%H{&%@%?%?Fé’r?fﬂmagdewce
conflgur@ﬂgf’étafﬁrfdmaﬂ%&M?@é@ﬁ@%ﬁ@p\‘@@@@sﬁlﬂh@iwﬁﬁﬂbﬁﬁw@ﬁl‘sﬁﬁﬁp ket Yfiedehteitpiadmva portion,
from whishaiaetegiableisignalingicaiive:af ihe presengecanahkseneslohtheranalyte.atinterest is
generat%ri@ab%r@or%ﬂ@/rﬁeea@am@argﬁmaﬁgmlabﬁtf,rer aﬁr%mlwﬁumg%%@@ dﬁk@“cat've

of the p ﬁﬁqce or hsence of thetana DIL 020 tIn an example, provided herein is a method of

detectlng an‘anaie |1nua&l BoatTy HiidSampre’ omporlréelcr?a’eﬁf?)\)/r negasaaﬁfmg’d MRS WTSBGILE as
—descrrbé@ﬁ%ﬁﬂ%ﬂ@wrﬁm@aﬁrﬂé% Fewatosithpdiaeisade e dedapunititantdieteetingusaid
detectablemsigiagbgenerated from said analyte collected in said sample of bodily fluid. In a fourth

aspect, {Heg I%preyaqﬁﬁu@& %W@gpredaegss&%a@ anahien. A QoMY I, MR, F U DRISING 1
prowdlng ablood samp ge(ts iﬁ trrd %Ia ? (‘?Ide erein; alowmq said sample to react within at
ete

least on& aesdy URTE n %%? pie SigRal 3gemrlr%?a BRGS0 Rt Stekfed in said
sample Wlﬁ%WﬂﬂiﬂCOFﬁ@ﬁééfiIV%@@&W@%&WB@%%SW%P@W&ﬁ@&lﬁl?:@m’mf@é’?‘étnewng
plasma fromjthe Bloacs (@82} dnarnexapleias proxdechhereinyfamethodrpi onpeamand.assambly of
a cartrldgsdf%arrt@mrﬁﬁgdcﬁ&ﬁmapie%an@hér@cr ra,@ahgzgimm SRMRIG.WhErelndhe device:

comprises a housin Sal q%rl prisin arra ddressable assay units, wherein an
T cve é} asma W d) qf ecelve nt © SATH ec ]
individual assay unit of the" array |s configured to run a Chemical tesktion that yields a detectable signal

indicativBBfthéigresenele oialsachéesb acaripasamicd ey of adarbssableofdafudtuntis,
whereinamindigiduialire agénirivpitiofdhear iajyistad dressaddodentras penddathesindividiualiassay unit,

said methodcompkisgsdoplRcingRCeording dqhe, %@?Ayrgr@m dejecied-anaiay fhaddisssaole

assay un|t§ Wherel dIVI ual assay unit of the onflguréed C{o run a ch%mlgal reaction that
abo % H[ e d:oméa dlsb ac as esc b %ﬁl‘el ete, ton ssem ctm
detects an ana yte orinterest order fsar idl User, Into ousing piacing-accordingtto the

analyte b EqEhkcHeRPRIEHIES ﬁ%aﬁ’é‘ﬁfﬁﬁilfése\ﬂﬂﬁ@fé}?ﬁ a&ﬂﬁdﬁﬂﬁﬁé‘l@é%éﬁﬂlﬁﬁ@@ﬁﬁ@array
correspongs:tonthe indhadualassaynfnitdhtoribhe housingyancdiiymsaeuiingthecatsaysaok{bhand (i)
within theghausing.ef the.devige, Lhrmgthad can compriseselecting @W&@J&P&%&g&l@&dn
some emb?’drment tr:&esmethgag} a(ig)ngg)rrsnqu EIseall ‘%}Chgogagggndl ge. Intran embod|m§nt A’nettu
comprises abe In i ge wi L feadabie |nd|cat|n tfhe é‘ilﬁsfa et6be %ce} dfor
exampleiith B%ﬁ*e&s&é By s aﬂc{m?? PR ARSI ABRE S pistHBEbisch r@vﬂréacr&rfa%rﬁmed
detectiondfiduglwmlipnoianalyibs dmarBodihafidit sarkple ccomprismgironding shecbadily #fuid sample
to a fluidigiglevica. whgtein the fluidic device comprises: a sample collection unit configured to contain
the bodily fluid sample; an array of assay units, wherein an individual assay unit of said array of assay
units is configured to run a chemical reaction that yields a signal indicative of an individual analyte of
said plurality of analytes being detected; and an array of reagent units, wherein an individual reagent
unit of said array of reagent units contains a reagent; engaging the individual assay unit using a fluid
transfer device; transferring the bodily fluid sample from the sample collection unit to the individual
assay unit using the fluid transfer device; and transfening the reagent from the individual reagent unit
to the individual assay unit, thereby reacting the reagent with the bodily fluid sample to yield the signal
indicative of the individual analyte of the plurality of analytes being detected. [0023] In an example, the
fluid transfer device comprises a plurality of heads, wherein an individual head of the plurality of heads
is configured to engage the individual assay unit; and wherein said fluid transfer device comprises a
programmable processor configured to direct fluid transfer of the bodily fluid sample from the sample
collection unit and the reagent from the individual reagent unit into the individual assay unit. The
method can further comprise providing instructions to the programmable processor, wherein the
instructions can direct the step of transferring the bodily fluid sample to the individual assay unit.
100241 In an example, the step of transferring the bodily fluid sample effects a degree of dilution of the
bodily fluid sample in the individual assay unit to bring the signal indicative the individual analyte of the
plurality of analytes being detected within a detectable range. The bodily fluid sample can comprise at

least two individual analytes that are present at concentrations that differ by at least 2, 5, 10, 15, 50, or
100 nrdare nf maanitiide In ecome inectancace the dearae nf diliition of the bodilvy flinnd eamnle hrinae the



[0028] In yet another example, a method is provided herein of using automated immunoassay for
detecting an analyte present in plasma portion of a whole blood sample, comprising: providing a whole
blood sample to a device that is configured to automatically receive and process on board the whole
blood saffipib & JiefetreprisrisEaHishcitinh Rl radeteetamal sghmtitalcatvesdr fhedhebdthce or
absencewbtheanakie oflinterésidscgepédatedsenpiaalichidetedtingisaidisignabihat isdildidative of the
presencgQuabsenee ofthe.analiedn saigkRediy.fluid.semple a0dirasniting Jeswtof(R)49 an end

user. The Imi ecfion canbe.an gl i%vé%fsom%d{&%%?é‘n% 5 RS IPSUILIS %rﬁnirﬁ]é%tﬁg WiSlegRly-
pesyl (il erein Is carrie OEIFII’] gsy?fe aSLa%SCI'ICbed

[0029] In some exam , a methiod as escribet
herein. AREORPORAERSNEY REFER ENCEY 0020 A Jubicaiy ASGEtrpatsrrapplit saems and
mentionethin thisispeditcatiprisaps: hirdirny ridesiorated by iefeiéntie:io dhbestumbtexténidas if each
individugl-pyblicasioner naigntarplicalionwas sRecicalinanddndividualiyipdicaied iphadneorporated
Y Tere e P ETE e R RITAORE i OIS Sud B0 Tt MANY QONTHISRIMERE the
inventioh are set oﬁ. w|ﬂ1 particularity in the appen ed aéflgqms. ‘ etter un erstanalng oPﬁfhe features
and advafiah Sepaiadinde sosenimrsdsta e by reraranitdna Y temstvibrgedatmiidaesdfBtion that
sets forthrilustrativéermbodiardntsinfaaichksmarty prirtid esiplt thevimssntida @reidgilizgekeaind the
accompaing-arawingsafwhich [A932h Figureily Uusliatemanexemplan devithemacduialos _
compongents of the 191’%’%8%#99%1%]ial'xzd?f'iﬁuealzslslzlzg%gi?taen% %%%%%{&H&Q‘{%xfé’éﬁewvﬁ;eoéo%‘ g, 2xgmplary device
of Figure { comprising ca o%smg of the c?evf(ce shaped to accommodate an assa)?unlt, a reagent unit,
and a sERPRPIRP US4 U SRl detiies Strd i henhpinadsaynimiom SecympsiteBetis mall tip or
tubular feinaditn rdG03Fjoki tured3Bidé mapstratesatheexdnipié Bfa sanipletipcaddesatibéd herein.
30036] EighreshA-angd 4&4&?&&5&&%&%@&@%@&@&@ &@«c@gﬂmgm%&@mrﬁs?g ?mammgf?%ﬁgure 56

emonstrates.an exa of a system comprisin evice a.fluid transfer. device. Figure
st T B i o
and a dStgutst pEbrigp gl el e il abls Ak Biewifry a system wherein a patient delivers blood
to a device and then the device is inserted into a reader. [0040] Figure 8 illustrates the process flow of
building a system for assessing the medical condition of a patient. [0041] Figures 9A through 9E
demonstrate an example of a plasma separation method wherein a whole blood sample has been
aspirated into a sample tip and a magnetic reagent is mixed and suspended with the sample, then a
magnetic field is applied to the whole blood sample and magnetic reagent mixture. Separated blood
plasma sample can then be distributed into a well of a device. [00421 Figure 10 demonstrates an
exemplary method of a control assay as described herein comprising a known quantity of control
analyte. 10043] Figure 11 illustrates a thin film, for example, contamination, within the tip when a liquid
is expelled and another liquid aspirated. WO 2009/046227PCT/US2008/078636 [0044] Figure 12
illustrates a calibration curve correlating an assay unit and a reagent unit for conducting an assay for
VEGFRZ2. [0045) Figure 13 illustrates a calibration curve correlating results for an assay unit and a
reagent unit for conducting an assay for PIGF in a system, as measured with a luminometer. 5[0046]
Figure 14 illustrates CRP concentration plotted against the assay signal (photon counts) and the data
fitted to a 5-term polynomial function to generate a calibration function. 100471 Figure 15 shows a fit
was achieved between a model and the values of the parameters Smax, CO.5 and D as described
herein.
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[00481 Figure 16 displays data according to the dilution used to achieve the final concentration in an
assay tip. 10[0049] Figure 17 illustrates the normalized assay response (B/Bmax) is plotted against the
log normalized concentration (C/C0.5) for relative dilutions: 1:1 (solid line), 5:1 (dashed line), and 25:1
(dotted IiFfEf! [OBSORFRERSS - Ed 2y Hodiftsiatemrdienfdpasiainpiaaes rarerTostifeshttsotmalized
concentriaticiig: [ABRIsEigtre. 26, demansisatesdhenassay Tespanssfanaicontial maniaaiapthe steps

of: remayahaf,ihe @t@ﬁf@gt;%ai@m@gﬂg% M\;%%Qi% gazglﬁ?wﬁm@ c@gge'%@e @a@éibstrafue, as read ri]n a
spectro-Juminometer for 0.5 s. 15[0052] Figure 21 demonstrates the.results of an assay that was
el et St R e e R e
DESCRIFFIGN O TREREYE N PIONCOSETHE eibiihinene dift ddpertienberbomvistideedtscribed
herein peifaimdoudevices, systems, and methods for automated detection of an analyte in a sample of

bodily flyjghs] hénipuertionis. cepabie:f detacting.ane/or A0anantfying:analissdhaliie associated
with spelggﬂ‘%ol(%lo ical . roces eghﬁr%/smlo. ical cor{midltlo.ns, disorders ar stages of djsorders, or effects

. 1A 1AL A4S UIHE. C IMGvi SaY wiil can.provige an i 0aSsay reac silé, In sgme nstances 5] .
of biological or erapeutic agents. The embodiments and examples SR TS A SHSEHBSd herein
are not MtERGRLRIG YR therseEpBPof infeittiths o deite sqosu e fraspee raiirrapentinga device
for autoifiatéddietettidnyof e anadyteiineaodiyiflciohsaiplen2Gtohprigesnantas fayafaddressable
assay unitsspfiglred lisun.aihemical yeastiondhatyields & dstectable signakindicative of the
eSO ARG LIS ANANIR, AN AR, 2UTRY. Of AT RRaDIE e ageRt UR SRCR oL WHIoR S
addressed t corresponda {0 One or more addressable assay units'in said evice, stch that individual
reagentR9HIES E5h HaICRIRRT 4t incraTeiitng @ f6ViFediTesp BrivipgHedhyuritt spbensee thicvapiays are
assembléadrutine dewitehipBS5} haranother aspiectiofdhigdnyenticitave etice foradtomaied datection

of an analyie. it Ared ity fhid: SBRIS SACOMRLISES ARRHAY.QE A553Y: Ualsiconigutegiofpaa chemical

reactlonirtlgggtwg(l)gﬁwa detectabl gl%noqltglg%ca;fa\ Ive of the presence of the analyte, and an array of

Tesence or absen . . . .
reagent units contam‘?ng reagents 1or runnin tehe chemical reaction, wherein at least one of the assay

units an%le d8FOREBI THETEM SRR BreMheNSITETEpETS BadkUmrdwmmre yseréiise such
that reagent$:for bishiagitheo chiemical deadinara: alitematicabyrproughitoidaniabavite theybodily
fluid samiplexia tee-assayiubite3ntARa8]han-e mbodiment of aidavice Qfithe javentan, 4he aray of

assay ugits,or reagent units can be gé:lad(;pﬁeg accordling.to Eh%.%c mical reaction.to be r.l%n by the
configuré}anagglgz; unit. In"another em oolrﬁeeﬁt%gﬁeag% one of the élé%%afl}l Ereli%gm na at feast ¢ % of the

reagent TSRS IoYamBisrtiis i Red dprdtnaiowie it e R Estien at et germgToritiaring the
chemicaleresivtioniaine dutovstktatyiord fght sodconiactolitrdhesbo ity ideain fiedn taecdssayidinit.
401005 Zinin-onevenbadimentnihedayica.gidedrvaniands melfrcontained and comprises all
reagentuliidy g.g%glgéigﬁgg@g] JERAED Pl O R RS AR PR L AR RSN BRI 01T

an analyte in a bodily fluid sample, wherein the device comprises a housing, said housing comprising: an array of

addressable assay units, wherein an individual assay unit of the array is configured to run a chemical reaction that

vields a detectable signal indicative of the presence or absence of the analyte; and an array of addressable reagent

units, wherein an individual reagent unit of the array is addressed to correspond to the individual assay unit, said

method comprises: (i) placing according to the analyte to be detected an array of addressable assay units, wherein an

individual assay unit of the array is configured to run a chemical reaction that detects an analyte of interest ordered

by said end user, into the housing; (ii) placing according to the analyte to be detected an array of reagent units,

wherein an individual reagent unit of the array corresponds to the individual assay vnit, into the housing; and (iii)

securing the arrays of (i) and (ii) within the housing of the device. The method can comprise selecting an analyte to

be detected. In some embodiments, the method comprises sealing the cartridge. In an embodiment, the method

comprises labeling the cartridge with a readable label indicating the analyte to be detected, for example with a bar

code or RFID.



WO 2009/046227PCT/US2008/078636 perform at least 2, 3, 4, 5, 6, 7, 8, 9, 10, 20, 30, 40, 50, 100,
200, 500, 1000 or more assays. One or more control assays can also be incorporated into the device
to be performed in parallel if desired. [0058] The assays can be quantitative immunoassays and can
be condf8@l if asherrlseriveiof thevicnhir seasiad fideedn o puHEmeE NP & dboids Bidhe
inventioseitiucingridiy potiimited tojimgaswuamentsihinudtaie, aticn seqliehc ésancmaeasiyements
of metaRElyiesq ke aRCRRIESIE Ol o RAP MEEMP AIMERTR, INSASSAY:IS,CRmPigied 0. nemare than

one hour,qgre]l‘l%rafb[%{dless than 30, 15, 10,.0r5 rtninute . In oglertem%(gtdin’ignts, th . assay 1S erformed
in less tAar 5 MNUISs The Guration of aseay Jete b e B 4HE F A bR IS e hbe of
assay thadirdsbeneerré e arAteY Al @eiices bite deaieh BuharporeXarmpie, Wikewkratnfer infge]
sensitivitysean assa\bbnrecmeybatedfosmmiare thamopgdloyrierinpvicuah asethanone:daid dmseame
examplegyassaysdhat Eﬁ@é&ﬁﬁyﬁ‘i&%ﬂ%%ﬁﬂﬂ@%ﬁ@c%@é&%&[?&%%&ﬂi%@%s@%t%@ ggt_ions,
such as fpo e use, thgrj Jnac %Ilg}%%I Itieorgase%tgggfin&?qr%%]@nyrgogll)éjlytld% s.u§I %ct?d to cantain an
analyte of interest Gan be usad in c%njuncﬁon with the Sys B & devicas 61t éllﬁa\l/él?]sﬁﬁlﬁl}"(’:ommonly
employed bodily fluids include but are not limited to blood, serum, saliva, urine, gastric and digestive
fluid, tears, stool, semen, vaginal fluid, interstitial fluids derived from tumorous tissue, and
cerebrospinal fluid. 15[0060] A bodily fluid may be drawn from a patient and provided to a device in a
variety of ways, including but not limited to, lancing, injection, or pipetting. As used herein, the terms
subject and patient are used interchangeably herein, and refer to a vertebrate, preferably a mammal,
more preferably a human. Mammals include, but are not limited to, murines, simians, humans, farm
animals, sport animals, and pets. In one embodiment, a lancet punctures the skin and withdraws a
sample using, for example, gravity, capillary action, aspiration, or vacuum force. The 20lancet may be
part of the device, or part of a system, or a stand alone component. Where needed, the lancet may be
activated by a variety of mechanical, electrical, electromechanical, or any other known activation
mechanism or any combination of such methods. In another embodiment where no active mechanism
is required, a patient can simply provide a bodily fluid to the device, as for example, could occur with a
saliva sample. The collected fluid can be placed in the sample collection unit within the device. In yet
another embodiment, the device comprises at least one 25microneedle which punctures the skin. 3
[0061] The volume of bodily fluid to be used with a device is generally less than about 500 microliters,
typically between about | to 100 microliters. Where desired, a sample of | to 50 microliters, 1 to 40
microliters, 1 to 30 microliters, 1 to 10 microliters or even 1 to 3 microliters can be used for detecting
an analyte using the device. [0062] In an embodiment, the volume of bodily fluid used for detecting an
analyte utilizing the subject devices or 30systems is one drop of fluid. For example, one drop of blood
from a pricked finger can provide the sample of bodily fluid to be analyzed with a device, system or
method described herein. 100631 A sample of bodily fluid can be collected from a subject and
delivered to a device of the invention as described hereinafter. [0064] In an embodiment, the arrays of
assay and reagent units are configured to be a set of mix-and-match 35components. The assay units
can comprise at least one capture surface capable of reacting with an analyte from the sample of
bodily fluid. The assay unit may be a tubular tip with a capture surface within the tip. Examples of tips
of the invention are described herein. A reagent unit typically stores liquid or solid reagents necessary
for conducting an assay that detect a give analyte. Each individual assay and reagent unit can be
configured for assay function independently. To assemble a device, the units can be assembled in a
just-in-time fashion for use in integrated 40cartridges.
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WO 2009/046227PCTIUS2008/078636 100651 Separate components, both liquid and solid phase,
can be made and then be tested for performance and stored. In an embodiment, the assembly of the
device is carried out in on-demand fashion at a manufacturing location. The device can be modular
and inclfdEoRMpBaditsese 4R Beretisidy arr de et dhforean adsaye dbapdirite steas tips, and
reagent inpisyasinolf aslgesaietylatdegngible or instrument operable containers that 5encapsulate liquid
reagent%edﬁpoma instances amassemhled.devicsds.thentesiad 0 eivcalisatian the selation of
the system respo §§et8"l§no %&"}Qf?%% Igvehg mA“%gaz}{ %sev'%%% z(l:nadnwge asseg‘%blgd frq ma library of
pre- -manutactured and cali eleMErTts on demand. Th Soma emBodiments $; fitlidic peat?tways within
a device'Eapiise @Fﬁg@*ﬁﬁb‘edﬁ?ﬁateréﬂsﬁéﬁsﬁe&tﬁt%%ﬁ@&i i et %‘t@\iﬂﬂiﬁb aprretficremsvay to
wash awalceioess iab eledapeaigent inndageht-exoe sstassays:silcind askdySAST EQ§R066J-A housing
for a devigg.pl s RVERLAR %Mam@&@e%@%mm%%ép Ghermeldable grirachinableplastic
and can pgv fdefin%(f::i |(38?'[Iﬁ) ns to. eatce assaa‘yd{ilgits and reagent units. In an embodiment, the housing
S

assa
has means 1or bl Tting OF G588y URItS {0 Temove excess liquid. The means for blotting can be a

porous M&hbrime stepadcEmmb e deanadeordpiidspimacticratesiesn Culdtias Fitk odiber. 100671
In somefeihbodiimnenis j@i-lides horeuot thérogmp opeihisiehthettevicedmnbyniigcanst fictéid of polymeric

15I matetiaiaei\t;amg %&E&% @?@?HHI&%&EQQ&M&@ efig Faat% {f}_}@t‘@ mg@angiypstygan@%n@lygﬁmg@@tl?,
po yprop ime iloxanes 0 ori ysulfone, -
%X f}’;‘tletf‘iip ?a¥ |glt {!E’\f\/l iAo BeIzYl ? )f%Pb east 9 (P %y éﬁrgg}g or(?er f ma %tgg 1

polymet iene-5 yre’ne ass. e device

onitr
or the s&iﬁ@afﬁspan Fﬁé%‘fﬁ%“d’é‘\ﬂ%@%%&?lb%“méﬂﬂﬁﬁéﬁi@dhwgﬁaﬁéﬁﬂ%wﬁéfﬁ‘tﬁdé‘ﬁ%lw YMdiHout
limitatioagattarmping tinj@otichlimoiglng semibodsing, badtingtd cwgmokding (Maohining, migidingnts
ultrasoniﬁr%gbggeiqm@,aaiﬂg@mgﬁm@lrbonding In an embodiment a device in manufactured by injection

molding t&% mﬁl bondin nd uItras nic cf?.nge Lgbcom one IPe device can be affixed to
1 the madivi ag 1 € S atlI IMUNoassay
each other !/ hermal Eon ltrasonic We frict fatltjing (nﬁress |ng esives-or, in the

case of e@rt%ﬁﬁeaﬁ%t?at%gh%%%iﬁ feeating des %?Ps)é ﬁﬁn#ai%ﬂta WWWiBW&ﬂWﬁ‘éﬁ&%ﬁbﬁiﬁ@é a
natural atihrelsiondietwegridhe tgelcoinporents: OB Anexeihpldnu e vicedscsesayibedthbrein is

illustrate;driliaiﬁigiiieee@y Jaengewt@ala%imiagia@metiisn@ag%a !’&ﬁ%&i’i@goﬁqﬂé%@%@eﬁ agadridge 100. The
device 100 co rises hOdJaSEI;QL% 30 with tions Q accomm mo %el %V}%units ]121 an)d reagent units
Its

e 0
103, 12én talniéiy 12t5f3 R the' exemp alrnteg% mséeﬁctmo i}élulrre} assay un gltjpy a center row of

the hou§1‘f‘?{j‘gf§6’Gi‘lt’ﬁi?ftﬂ@\‘?i@éallﬁfe“&i*héf%§a‘%ﬁ’iﬁitjé"ﬁ‘?i?fai‘? Hﬁﬂ’&i’i‘é RP#f&ude at least one calibration
unit 126[0M &N exampieitenagsdys dritsbt keerie Sintarrie pipdite: ipsland arerleftermedsigas:assay tips
121 anotdiaefrcaiitaratm Lhits1 120RI8 getﬁtaedrﬁneaagal lesadion lipR 148-besRinhoweavear.dherassay

units 121,65 e of ahy.Sfiane, 30and sizeias.are. agcommodated bigadly by, s device. 100 gs described
herein. T%e assay UnItS nd cali ration units ]f 6aare exemp ary assay units are

describe®iA B HReAf ﬁ’e‘i’gi?ftef}i‘i@ﬁ%‘“s%ﬁkﬁ M9 S5l i@flij’d’ifeeie&aﬁ‘%‘?ﬁﬁﬁéséna’@éiﬁﬁﬁ?e surface and
are capabteuforceiempleolofpef ferhiimg aachirhioal meatidnisyok aswuwusicle acithbesaysiand

immunoassays prthie: assayiyitis.-hel canhe-assambiadrintadisshausing-accardingde Jpatiuetions or

(he assayn IRk IRR WANES 0 RRHRI 00 3 SAMRIG SR HBY LA SR FIUS, %i Ggusng of
the device 100 can comprise a sample collection unit 110 ured to contain a sa ,&lsample

such as%eﬂ}ﬂ?bdoszg%}?ﬁpi’éa%%iﬁ%epﬁd%ﬁhﬁﬂg‘ﬁ#@ §%Bf§5cﬁﬁ%@ﬁ6ﬁ‘iﬁ’i‘iﬁfl‘i‘?)“aﬁ’%%ifﬁ’ﬁi’é’ﬁ‘ﬁ 411 (for
examplezracpipette wiph thatcouplesde &tiuiditransierddsiice s destrivédeinm orestdataihhereiity can

occupy anatherpertion @ftﬁ@eommﬂgalﬁﬁla When anassaysisiaba-swyihe sarple: tipddd can
distributg the sample 10 prel %aim RV IGR c‘?f”sa%érii&%&”a%lﬁa J%ﬁ‘“i”qm g%ii‘t%eanﬁ A0 -5, 198,107, or

assay units 121. Exemp ary pretreatment units 103 07 include but are not limited

to: mixirfd Uit 1855 AeEPoPaneRieh e 443 n‘i@%‘ca‘ﬁ'&l titfeti"i‘ég‘?ééﬁfib’iﬂé e BrgBy it epiasma
removalorsatrieve. kit iOSnpeend the ity dattrenple mitslifSan1Qid 388, id:0BhlOTobmeestim same
type of wejt@rdiipeenidpes ahiritsitibenpieiteatonent Wwiilenk0BodQ4in, and-digoxigenin,

digoxigenin-fabeled albumin, digoxigenin-labeled IgG, biotinylated proteing, non-human IgG.

{00271 In another example, a method of retrieving plasma from a blood saraple is provided herein that comprises:

mixing a blood sample in the presence of magnetizable particles in a sample collection unit, wherein the

magnetizable particles comprise an antibody capture surface for binding to non-plasma portions of the blood

sample; and applying a magnetic field above a plasma collection area to the mixed blood sample to effect

suspension of the non-plasma portions of the blood sample on top of the plasma collection area, In some instances,

the sample collection unit is a capillary tube. The blood sample can be less than about 20 microliters and the plasma

4



WO 2009/046227PCT/US2008/078636 105, 106, 107 as are necessary to run a chemical reaction can
be incorporated into device 100 as would be obvious to one skilled in the art with knowledge of this
disclosure. The units 103, 104, 105, 106, 107 can contain various amounts of reagents or diluents,
flexible fEMEtETERGETIdE8bPYO A MitHE Hedayoals e warrdsblsfrirpe 100! 40071 OReisEwecassay
units 12hicaun deumanbfactured separsdielydsamithe hodsingcd3danditheminsetednniadheshihgusing
130 withaajgflf and -place methods. The assay units 121 can fit snugly into the housing 130 or can fit

loosely i nsmg1 130. In]ﬁsomehgfnbolg‘y;ae&gmth(e qu& 1%0 IS manufac urrgcg stuch that is
holds th re gen A0 B B P ST Seany b D TSR SIS S 53ble during

sh.pp.ng@ﬁ%@fﬁﬁmﬁ.@%@ﬁm@@ ﬂ@&d’é‘ﬁ’f&“ﬁ}ﬁ?ﬂé 1OrEPE; pmdl&esvﬁféemﬁnwlmg@rewmt
contain azdenjugaiecroagentdRi(ferexampleicier miseanithearhdin iutidcasgayy) yalvas hlieagenich 25 (for

examplexda m%@a@mm@aﬁeér&mmy HReSuEAGG5)eRP L ORHRSIFRIE A2 4 (OFSXATIYGE AN
ey e ) e embadments, o he done ACOPRCIRE Componepio i e xample In
Figure 1 are scn%g?f erein eagen ufits 103, 129,13 CER e manuractuved shiftilled
separaté‘l?}’%?&iﬁ‘flﬁfésﬂb‘ﬁfs(m&’f?s@“éﬁ%irtﬁéﬁ‘ﬁ‘f%@ﬁqfﬁl’d%@ H@‘éé}ﬁ@ i%@“ﬁﬁﬁ?éﬁﬁﬁa?‘eéeé‘&‘rt?ldge 100 can
be built meamiedwaclessdinner, therefore increasing the flexibility of the cartridge 100 to be used for a
variety QbappayssJReIUBREsIN AGBARALUAILI 030il 22arked oth20:C3N-RE.CROSERAERAMING to the assay

to be run. Exemplary reagents and assays 15are described herein. 100721 A device, such as the

example shown in Figure 1, can als%ewﬁﬂﬁgﬁwﬁmgy be needed to run a chemical

reaction, For r exam le, if the assay units 121 are assay tips 121 as described herein, the device can
compris ¥ to(ER SHpAES afiﬁﬁf%“’r&%%"&%&%%"%&ﬁwé T R R B L 2
sample tipheFImsfeactisidirarhdndryifor exllivntie, dyaesysrdining deseribéd verdimdiFhoaipirgirged 30 can
also comymsecopitstes wreasedal, 20102 within the device 100 for placing a used tip or unit, for
example, in order to avoid cross-contamination of a sample tip 111 or assay unit 121. In Figure 1, the

device 100 comprises a sample tigrl# dektRASFeNINGRISANMAIG Retwaen units of the device 100. The
device s Jlustrate ure 1.also. compri efreatm entt 113f r transferring a sample
that has %%gn r%‘%relaofg In ae%nflt%o the ( el\?fgéeist(? to %ﬁtﬁe%ﬂunlts 9 ggedagglceei@%% ’Leg?f:grm a
chemlch‘ldééféat‘ﬂE}Wg ebielkamipiadat e s Tieriosire ekisirs bemiGias Blé’éé"ga‘f‘nﬂ &8¢ the
sample 2Scattectin wivitotth lend trangfetitivetblio odisamplertaqretreatmennunite 0B -404d105, 106,
107 as desstfhed.Redeelseanike removed from the blood sample in the pretreatment units 103, 104,
105, 1060y a0d e Riskieainent i, ddaan faen heuseio coleet tha.bigad plasmalig the
pretreatme units 103 86 107"and transter the bloodpl: as}Fna arother prentreatment unit
(for exaﬁﬁb‘i@l%"ﬁﬂ%ﬁf“ﬁﬂfﬁ‘ﬁﬁmio4 105, 106, 107 and/or to at Ieast one assay unit 121. In an

embodirt¥8ft] aFsam glaltipats vis shecstanpleicot eCtio pxempad G:vire afbther iemiypdingentjtidOthécsample
collectioniiy dBeigesiraiRpta @ wealhaoghiscanigurad te.contall ACAMRIR as. received by a user.

10073] gy willpSahand eaoentunind Ot dadudgnas SR I dl e Leanbe addressable

to indicate the location of the units on the cartridge For examp?e ‘column of the ¢ cartridge 100 as
shown X EurEd Eah ComamEn 3 SSaplmt 12 IRE ?Bﬁsgﬁ“ﬁ§§3§7eé%flgured to detect C-reactive
protein, EA#th&igohsrihaodAicdntair torresprndifyrresgemitumitsrt®8p 182, 124, 125 for that assay in
the sampmoiummwhateihdhe-unitsars addressad do3oeeH ashandde mack.Qhel. ker example, the
address n t red in a computer system. and the, ca rtn 100 can be given a
label, su@ﬁ a glé% %glgl%ega%g%gg e%grg%fe&% Oc{?f&%%gvéftn 8%%56%% }éecérngne e?o?rﬁgnép?ﬁqel (c:gom puter
system EHTYERGHEEGdresses of the units to a system, such as those described herein, to transfer
the fluid&% rtiguee rediativsreiccordirgrierthevadurebses erners deitasthieodompiater i éraddresses can
be part ataproiesalsentitaaperate the system. The addresses can be in any configuration and can

be altergghioneRtie 9,0a00% DIERIC0I ANSLIUINIRG AR asay WIIChIR L, ean elferg,change

?u s; a
in assay protocql or steps to a user of the cartridge that has noti) ava’fmb IIIJ'I prior art

POC delL. fregrve isebimarense ﬁ%ﬁ’&i‘ﬁ&lﬁ% AR 88[%& ﬁfﬁ%ﬁlﬂhaaﬁéoweasway of
units asssho\whrirEitppEated Tied sapanlit ©f 4ivke amigactarsdsenti arnedonhmatpfoted xatnfieseradtathguiar WO

2009/04k2x &R Edi41id pOBUOT S GBEE3Y SaRb kA G IBOMES e BRHIHOGS A GRRGIRR IS8HAY

number &B%H%e@!«%@é@ﬁl@ between 1.and about 500. In some embodiments, a cartridge 100 has
between 5-100 units, As an example as shown in Flgure 1, the cartnd% g100 has 48 units. [0074] Two
i

side cut! Sy TIEMS SRR Brar BRITRB Y SR SISt RtE Ao S GTPES A HRamB. A

quantity of control analyte.
[0043] Figure 11 illustrates a thin film, for example, contamination, within the tip when a liquid is expelled and

another liquid aspirated.
5



5cavity can be shaped in a housing 220 of a device to accommodate assay units (for example, assay

tips) 201 in a vertical orientation (housing horizontal) with their bosses t%lla}{% ztgb%%%s%f the device

2609/046 . :
200. As showlh PRI . g cavienn, alse be.AARSLIR AGFANIGAIS £ AP AL 240, 212 0r &
sample collection unit or tip 202. There may be features in the housing 220 to capture the units
precisely b FSid them securely. Such features can also be designed to operate with a mechanism
for moving HA&ki et CHIN IR pIERairaHE TIEH 5P T EhOtRR IS Hb et TtFdsample collection
unit comprisegtiigenestyléridiroalkaish slermursd tidrdarnemde protect a small collection tube during
shipment ajotkép hiplek adpiunges devigeett-ilaoRirdtitiing bapliarmd sehonts) miigue Bddare two
exemplary gaedinenisafEragantuois Lifhmdiberasmfe described herein. The bottom of the housing

220 can bggenfigired taucollest waste liguidsfonexampls. washreagentzaksLUss thatale

transferreddg)sgq%(edtggough a hole in the housing 220 to the bottom. The housing 220 can comprise an

absorbent pad to (;orﬁlé'ct waste fluids. The asg;ily, 15uréits 201 and sample units 202 can be positioned
to fit th rougfﬂ“‘g]cf\}ﬁ’/ed? fff@l‘”}’f?)iifﬁ ﬁ"é(’% BREER e f@ﬁhﬁh’%‘%ﬁ’éh‘a“ﬁ%ﬁ%ﬁﬁ B &M Support
structufe. TN Ziant Uil ede 29D e Ry Rt IR RIS reeEridirsiEmiiad 2 and do not
extend beyendnthdonGgistfporkatrddttrs: TFhechbising! 2&¢haliddhediebdardihich the assay units 201
and reagentssonitsg2O,s i) ¢ anste: haldiancpositioned imayigdaptandbiietyrehpaitearns. 100751 In
some embagifieris.La-inpIMidesioeB.alngla assanand sendapated Wil sreakssponded to an
20approprigie seagent, SUGRASieauied feadenlset uing the dasignated assay. Some tips provide
for congrolaﬁ?? y}unlts :flgd have known amounts glf anal te bound to their,ca ture SLérfaces either in

1 rgure 21 demonstrates.the resulis of an assay that was %a uated by measurin homf% roduce (lwer .
the manufacturing process or'c?urlng the per ormance of an ass@iy. f ca<e of & contro assay unit, the
unit is confi§efdB s tafiterEsHttol assay for comparison. The control assay unit may comprise, for
example, a capture surface and analyte that are in a solid or !fl'e‘c‘lé']id state. 25[0076] In many

embodiments, the device holds Bff &é’rﬁgsé%‘&ﬁfd%gl‘}g&& %ﬂﬂg assay. For example, for a
luminogenit?45H! SR gabefimes rekeritS R AT iR trerribed Prisl PREtRIY sSmpiEntittent e etector
conjugate (fRorutomtricictived s pajin i lebetisdfardiby Sdie Thedpventich isesetitont detserizarredftzyme substrate,
Additiomal rpatenisatancheapiewisheitdstepddd b{EA inceometerbadimenispseagantsmcan be

incorporategdater Asel@sics: te-proviteFRk SAmplsuRE elteatmentsiiexamples-ptoriceatnesat reagents

include, without Jimitalign . Whiltg:cell ieisd fageris.aagents for liberating analytes from binding
factors in the sample, enzymes, and detergents. The pretreatment reagents can also be added to a

diluent contaifigd within the device, 100781 An individual reagent unit can be configured to receive a
movable ad84y uRteHPES M E SRBOAIMETE TR HeRvIitST S8S58 Bt e S hTEL S 8BE&N ended hollow
cylindAtal EPBRTEREEEMA S BRI IPrAsw At sYrEdlisif e e e &gRilicEadssay unit can
be referreditdicatiyem thasesprapotibpesies. of ths enaiide cmdpo divyeh ddrredindhgidUaltasshyf whiths configured to
run an immudfreassayerdipoas saewnibc3Oddhatb-arp isBSnasnadict] pudr thabwdaiismahomisshown in
Figure 3A. jasimednstansas, tha dipsodiis canfigedde nravigaandnisrosuingideal capture surface
311 and a hpss 3R lcaRaE:Qf GNIRGBY Wi.IhG ReusIRtALHEVIES: HRIROM SR ARG Re boss 321
and the,tio 301, i configuied.10,enaa0R D B TIECha oI, of MeYIng. e AR, 304 SGh.as grevstem as
described 40herein of for example, a fiuid transfer r(I:‘I’ev,lc‘e. An assay tip 301 as'shown in Figure 3A can
comprise af BRI G 35 T Ut LB A R P S BB ST S ST AN b Gy e i fransferring
fluids or reé{@'é'ﬁfsa‘i h:aé:tr?ae Gmmsgﬁua% ‘ﬁﬁi’ft one of the reagent units are movable relative to each other within

the device such that reagents for running the chemical reaction are automatically brought to contact with the bodily

fluid sample in the assay unit.

35  [8056] In an embodiment of a device of the invention, the array of assay units or reagent units can be addressed

according to the chemical reaction to be run by the configured assay unit. In another embodiment, at least one of the

assay unifs and at Jeast one of the reagent units are movable relative to each other within the device such that

reagents for running the chemical reaction are automatically brought to contact with the bodily fluid sample in the

assay unit,

40  [0057] Inone embodiment, the device of the invention is self-contained and comprises all reagents, liguid- and
solid-phase reagents, required to perform a plurality of assays in parallel. Where desired, the device is configured to
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WO 20(19/046227PCT/US2008/078636 301. In an embodiment, an assay unit 301 as described is or
is similar to a gette t4p with the improvement that the assay unit 301 C%@Pfggfb%s £ 6ture surface 311

configured o eteL Ao alyierin g ?@%pis 49,(29718& 208JdPi R LG DR DL IAGEAT e RY an
injection- moldedaEap £Ss. In anedemb ment t e;}f 3;9[;[1 IS made of )f 8 clear polystyrene for use with

chemiluminescence ases%cogm,&s s'ﬁown mn w F f(%am 301 comprises 5 a boss (shown
as the larg&#p Pﬁlfsmﬁ@ﬁbqéﬁﬁ“vﬁhw&ﬁa%%@é%ﬁ?ﬁ%ﬂﬁﬁf&%ﬂ“&ﬁﬁ"@ﬁ&ﬁé@& example,

with taperePetemerréicd Tithe drarrsfahedeoiten intidive Sip ettilraieri essuemans o fenlpif eciressure-tight
seal. Also shpwssimdiguneBAlstiieetenslanh tipBBitcdrhprses dodimalietcyindsicalppard itn many
embodimepissoritnassa Yous pititausieia een S Caniaineduaithindthesmanlietoyl ndicakatrhiie assay
capture sugfgceqcan mapmmlwma%&n}&% .8Rieouisideohtigdin 20 wlhg-surface of the
tip 301 can_be of many geomejries Jngludi %ag% ot QR0 RHIAL, SUDIG. S RXEaydal. I
chemllumlnescence and quorescence “baseq assays, the t| an serve as a convenlent means to
present the BBSSPBIBEIRY (S he BEEFPHcY; Ifé@éé(fﬁ’—nﬁlure S RO S B AR e Pblary sample
collectidn uPfite3BZEbImPHSRIY APELHTAIE TP S0P IS Bahipte 58t 4€"8kown in Figure 3B can also be
separate fri#fi%h darhofibciiidésctivreahit @0RITmdrgliye ditioyerartaidr sufiptenfrenietrithdamysiemeollection
units to otherittitiemhamteviCenasmjesgiiyaibdidydinds Thedamptadifinisdi olid, karkniguliea1 53B
comprises @kOss322d Az HARARIRCERARINIaR0LRIR i liRoalaviilisahadsing whdcaanisg and a fluid
transfer deyjgg,The, lggm,qje tip 302 also comprises an opening 332 to allow the transfer of fluids or

sampl |n Ie ti some embod ents, the sample tip 302.is, of the Same shape
as an assa 9"3@ 3 % 11; ot er mbo mgéﬁt%p télf?: algot oséc'saﬁi‘g\;\c/enuilrﬁl ‘é?n ur(é?s e/ lﬁﬁ‘glﬁi 15 ?’Ilt”ne sample
tip 302 is a’ﬂﬁ*ﬁéf%r‘f‘f‘%ﬁ%‘&?ﬁ?&n“ﬁﬁ@%@%ﬁ ¥ GO AR SHBBEAS A SRR of a tip is to
enable sanipfés2ahdftidtidsehgersisbe Bﬁ”ﬁ’ﬂijh?‘ﬂﬁi@’?fﬁﬁ‘fﬁét%wmaﬂ%’éé’ﬁWeb%ﬁﬁéeb of the assay
unit. The mMovehtembaan Gedo: yoasy Srietyofisiearsiméladirgs hutmetbirtited. tdancapiltetyeaction,
aspiration, anghicedtwatiedpunpikgsilhersraapszeiof theisip scenabiesirapic conimdleaiie required
tempef@turgnfer-aydigiigald eact QR pddead Janster and/Mmaipisnaee € aRHe sakiadautdy simply

placing the,fin.10:3 JEMRES @E&E@h%}&ifaﬂ&%"%‘é&c&g&% 0} SOMEAMRLINEAISIAGHR isable to
contain about 1 to 40 m crotge({s of flyid. I further emb%dlme t,.25the t ﬂ#s ab eto cont{:un about 5

to 25 mmro‘hﬁ%rs o?nffu Ban emboc Fﬁ%n énﬁw ecrgﬁogfn‘éef(ﬁcmlcro Tters of fitig. In some’ instances, a
tip can confEH iaﬁﬁ?%ﬂ‘f@rt%?’ffIﬂﬁ?&l”f@%?ﬁﬁ%ﬁﬁ%‘?qﬁ%‘fﬁﬁ“&%§ S5 ERI %%ﬂﬁ?tff&f@ B6°microliters.
100831 Wikre! gk rampieiselieier st e At Fre [ ISt ratieT B afis s B9 AMBRSFA PG eXample
incorpdratedamerde disgovaitbechrtiidge) prior to introduction of the next assay component to avoid
contaminati@ssiyvitheerSuma b ranan 30 6f sarnple: anEior aagentssueatouplvysicalitatcesicainy liquid
drawn into gserigeltinGen-nadeld ahanusesiedpeationyvibdminimaldsiefiihe liguid draining out,
even when feldin 2 ¥estical RUERIANET 500844 g @e%ﬁ@&’f&#'a&e@% %%Péﬁsu?g%@ﬁéﬁ% tip) can be

coated witl g2ay, CaDIG LERGENIS RGN ggus s sl ks seu e assav(foc example

controlled ary or mec anlcal aspiratio A ca ture su ace a S0 referred to ereln as a

reactigh sﬁ?a’fft‘(‘f%ﬁis 8% HEMSEE S BRSS! %‘iﬁél”%@ﬁ%ﬁﬁf@?@éﬂé‘ﬁf&e BEEE C8¥ently or by
adsorption foitideradmrd itk sPRece B TR ScT@ B %ifd maintained in

[0063] A sampie of bodily fluid can be collected from a subject and delivered to a device of the invention as
described hereinafter.
[0664] In an embodiment, the arrays of assay and reagent units are configured to be a set of mix-and-match

35  components. The assay units can comprise at least one capture surface capable of reacting with an analyte from the
sample of bodily fluid. The assay unit may be a tubular tip with a capture surface within the tip. Examples of tips of
the invention are described herein. A reagent unit typically stores liguid or sclid reagents necessary for conducting
an assay that detect 2 give analyte. Each individual assay and .reagent unit can be configured for assay function
independently. To assemble a device, the units can be assembled in a just-in-time fashion for use in integrated

40  carridges.



dry condition until used in an assay. In an embodiment, there is a reaction site for each analyte to be

measured. [0086%(}(ngean embodiment, the assay unit can be moved into f{ﬂjcg%gmgggatlon with the

reagent unlD ﬁ dg HPL%egol e}&tign y&g&gs&@g&&rga{gen}gr ar;n forp nteractgvnhareactlon
oun

site where es can etect anrtatpa Xt,e of |nte est In t e bO B‘Q%H)UI sample. A reaction site can

then provid8%& slfbaﬁ‘gﬁlﬁ’ﬁﬁﬁ'i\%ﬁﬁﬁ%y CESRCE A G PE SRCA R ATRER L RARESF M erest, which can
then be deleseter By &ie e BoRcauitn HELtSHRYHE: Sif %@“@B@W&W@Cﬂ“@%ﬁdﬁ%m?%%
[0087] In sextresenirds ke mtascthenito catiohaapieh ftagiriato msofimercmerbincoitensgtimportant element
in an assaynepsine lijlostagéidnohalinedisposabiewmblahbeassahdeweds hajedibetocoriigated with their
capture suHfare,as-AespoiadsahRal bk ihevegVvicay REaStdmone.cMmbedinaanhrrorpelded plastic assay

unit is eithegr, commergiAlnavallARIeOrGRRE Imagee%cﬁmgtmmgmg With Pigsisg.shapes and
sizes. For exam fL?lldeo,bthe cha[mé:ter}stlc dim glsslglpc,crao‘rrl];) 2 diameter of 53 3. mm or can be a length

of 3 to 30 M. The Units can be coatead-wit capture reagents usmé' thod gimilar to t ose used to
coat microfEFT5 S EaeRY FARAH S 2P AHIHGE that they can be processed in bulk by placing them in a
large VR ssd06hdirhgenatng deisteiie BB as Bt tRIHEPETRR A SRS TdRaEebls 5 PREMARE to recover the
pieces andriassindherrasisfieaded!ihO{OO89 pThandsd yeamit wats bfe rrebeigidns tpporinaiavhich a
reactant carederasmah)ized akiiasas saynoniis-alBauicl s erato rravide appsepsiaterehvhacteristics with
respect to iigraciiops Withelighty&e biexaplesdhenasay: yiti-can be made of a material, such as
functlona"%&féﬁ'mnélem@o%s&aéﬁ 1325 %Zea@ﬂ%m&?&%@é'&??& PABNPRGRhAide variety of

gels or ol ymers c f/ﬁg &ﬁetr&fluoroet%gm@em %ygvmgrldetgogdféﬂ gngge polc}/s} rene,

i
polycar ona?e po prop or com iment, an assay unit

comprises 5 AR CBREY: afﬁ%ﬁ‘f’f’été”ﬁﬁvé‘iﬂmdﬁ%mbé’ Ve ’é’&@bﬁ‘ﬂ’g{ﬁ%{é"iﬁfﬁf the present
invention. ﬁ%ﬁﬁ@ﬁﬁ%ﬁéﬁ@%gﬁgﬁféﬁé #d¢antageous. In addition, in the case where there is an
optically traefsshisBivdevigarol dwspertmetiony Hitfint doirenctremaogtcattetecior othetsdy fedadimay be
advantageairiy Dpaqhesanpiql peeder enidaly:ighiias atteNge 0o Antetaatani-aaiy alttiasd at the
capturg SUHaEE.CAR ReRBAAIRY Heelikblenariedingpn.Anakla of Miarastdmis samplriwgf bodily fluid.

For instancg, auehaeéeaant%h@emgspom%é'm@me@ff&leg agid aroles-antbedies, cell membrane
receptors, monoclo lbodées f:g)ld {.Ftlsg a&ieactlve ith a s$e0|f|c z%nalt\étef Varlo ommerC|aIIy

ction estves or, 1n the case of ceriain su Or X
available rea@fan S su as a monocional antibodies épemf 'éﬁfasesveloped for

specific angi§tesedpacngey pi'ﬁ’ﬁ@ﬁ“kﬁ?fé“s&ﬁf&’&“ ABRRCAPEWATE A155Y8 CFBRE WISt there are many ways
of immobiliAtg! varstrsreadeitsvintsir Dssinpammrcrd wanch o tairaiiddsplrcerdime immobilization
may b covelternt ioharimse vatedins Wik Ehdideder IPietyriser 2 behensddp tiervasian inmrobitizedsmoiety .
Non-limitinga@xempiasebindingemaeties fIv hitacking)el thiebddaleitranid s, aspiaienaceoys molecules
such as antibedisscihansalig slRparinelde stepipvidinaraddinbiptindokages.calamate linkages,
ester "nka%%ﬁ%%@%%@%é&@ﬁ%@@@g fhlous %Haeq@e@@é%m@em%mmo

disulfde, anyde, ivdiagon Inkages, andamona eliers, n addiion,  Siylmaiely. g he attached to
a nucleic aCI II’EC to a substrate suc q%ass us%&met (0] sal%nown Int mﬁe art. Squeace

immoBfliz aﬂ?iirf‘icd"ﬁ i §8W%f'€ﬁf‘e‘§7%atﬁu’(/}’§ 13m0 L tySTHRLLIHER TRt &4 A a Bitrge
coupling to'Merseieraey (FeofTHe Bdanyaniel edprideai sercBIidnare thes R ixtésrot ficorporating a
capture sudamessRgrexamphe at yingretin beparoriredoyipashivisd rpooareckesavdre athosphere or
via the use:aha aaaurvaaRiMid:andits 2 pheet isandialBanheryusily hicaughwimaniteldr te
assays that a user wishes to perform on a sample.
35  [0670] Asshown in Figure 1, the housing of the device 100 can comprise a sample collection unit 110 configured
to contain a sample. A sample, such as a blood sample, can be placed into the sample collection unit 110. A sample
tip 111 (for example, a pipette tip that couples {o a fluid wansfer device as described in more detail herein) can
occupy another portion of the housing 130. Wher an assay is to be run the sample tip 111 can distribute the sample
to pretreatment reagent units or pretreatment units 193, 104, 105, 106, 107, or assay units 121. Exemplary
40  pretreatment units 103, 104, 105, 106, 107 include but are not limited to: mixing units 187, diluent or dilution units
103, 104, and, if the sample is a blood sample, plasma removal or retrieval units 105, 106. The pretreatment units
103, 104, 105, 106, 107 can be the same type of unit or different types of units. Other pretreatment units 103, 104,
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35[0093] In many embodiments, an assay unit is designed to enable the unit to be manufactured in a
high volume, ;ﬁgld manufacturlng processes. For example, tips can be mq{w}% m I%rsge -scale arrays

for batch co é’ & ca ture §urfacefl énrl!tcc&)ﬂ?ga org%o ti’Le tlp In qeqotjg}%g ‘gc)éqmgs fi Ups.can b be placed into
a moving b or o a?sn } tabie for sel serla:ﬁtprocessm Mis yet another examE)ﬂe a ar e array i tips can

be connecl‘&&”’fé“ﬂ}ﬁi’:&ﬁﬁaﬁﬁﬂ?&?ﬁ%g@ S RIS P‘gﬁﬁﬁ?el%‘?*&géé&ng 7&6’[5@3&]"%"% |
embodimefrroans alerse ATCHSA, Byple ramtweripteded At a At e rerTrat\ResideeH a0 uid transfer
device caniisgippefiataie assrdenia (i rabicrooritroted/sthoetih omdbe hvteiadfdmd theagsaydumdcomprising
tips, the comir@lzabihet petallediheigiti-of theisppaablilign i dpsrelieste rothiezteipered imterdarence
attachmentgf {he, i a:ine W 206 AUQAERAFRET (W20 R6 36H iamichSiERaRSEm A transfer

device can,gngage s sgd/maggrngmmrg%Lm%e'%mmgq@m&&ga&m&ﬂmddngggransferred
must be known to mlnlgwlzzgﬁ % ?ﬁonta];wnh he outside of the ti f w%léje ncontrolled. In
to

order to coﬁ'ﬁ% Sraanere 2 0id trar e\cl?cmé‘%aﬁ% FStop tan be moldad at the bottom of
the tapered"EoriBTrBr cﬁ“@ﬂ’d&aﬁﬁ’é Wéfﬁﬁml%ﬁﬁﬁhﬁﬁi)@ﬂ@é?eé)?fﬂéﬂpﬁ@?%‘ﬁ 1@t be made by an
o-ring ithat $sbStasfavHy exprble sapeyeshste Rt enlsrirettebtirdr e 18y spauprynthis $eal function
of the tip fremamplendiuntedhediheigidhotithRedijonbaily AN 113628 adeby adpistedd B éldodular device and
fluid transfepaavice-eanr Bnaky emanpassaysHe haqearornesin paralet§go0RdbLhbevmagent units of a
device can.gfoke W@L&M@E&&@%iﬁ%w{ﬁwﬂ%ﬁﬁm@B@&H@ﬁlr reacdinn fQfdeleeding a given

analvte of iiereat, W [epoahis-calPe dizpenasd e SAll qapeles ot caneMaguiactured

10from a varety materlals |nclud|ng without limitation, plastic such as po ystyrene, polyethylene, or
polypr pylé‘ﬁ Eéﬁ‘s r(53”1embod|ments the reagent units are cylindrical cups. Two examples of a
reagent uniPURH, MESBEOHTbH Gl SEAYE BRGNS AR S BT HoHEFEbE B e units 401,
402 fit snuglshimies! carvitie Sarerthrit it ek eraisvidercrpey tpi 3 Ue Fesgdpddaitb dsEdied#dn the open
surface to avmitkstilng-tiead apentsuldledds? senoaregtnt Some embiydithentsutietisetl 48can
aluminizedsmlasiicsane: cardrorsaaleekies Haebupnbyit aematihondiag 214 daighit aanbeef mny shape as
is necessaniQ;aANaRRRVUE Black@k SxAP R enaSARAcH ShaReRiease iRk 4R /s, shown in

Figure 4A, and the reagent unit foptaing a dayid reapent, és%sla sémgiﬁﬁg%témmmg%% funit 402 is
I

illustrated in Frz ure 48 aso contain a liquid reagent 412, Bot exemrE reagent units 1 402
comprise optioRalEhgHtS rﬁ%wﬁ?llé’gtlghﬁgeﬁé%llro ROk L B TRt SRPIRE RS BT 0T 6 it snugly
into a housTAyET2e ﬂ?ﬂ@é%m?lﬁét&?@ﬁémﬁ%éﬂ]cﬁf%ﬁﬁﬁ“ﬁH?Bb‘tfﬁﬁé‘?ﬁ"s‘%‘f s Tntion the
reagent uniseire iweide B cFierrehieerriaftidA bl tetieiseeved depiisierlEunfct®ié manufactured in
a high2golusmiesiepia: méundfisotterhe irdcesges. proragxapie] 0 207y 105 aged Unitescir Redilled and
sealed in aclargeracalepiacrss: sikuiiapeatslyrekhaneagrniosniis nambeited acerrdiagdo the type of
assay or a%;%%&@&%ﬁy&ebyoﬂaﬁea@l\éif;@ofp%m Rlep-one:MtdesiTes Wifere N-assavsdhan
another usgl, dic [RAASP, m't%r%@atmmman%mggﬁda%9&9{9&9%t%!hﬁ;;)aﬁze{mg%teeaﬁ%lwser

without the nee {0 man facture 25an entlre e\ﬁce In ano%lﬁ example, rea%gnt up (s can be placed

into a movifig Deit or ! Btafift ng PERSIESr AEA ocelsssﬂllﬁé DT et SRS EaRS At, The reagent
units afe a&Ed?ﬁﬁHﬂ&?é’ﬁ“dﬂ’éWuﬁ%‘aééﬂﬁﬁéEWtﬁ‘é’Wé‘ﬁ ﬁfgwaéweﬁ PSS Aiment, a seal
can be mad¥Bhtésrcnis 3t hrod sitterswirdihditgithd Anitdeto0oB R rgebraddeseieingdierthe present
invention ing ideiwithrbukimitaticarvids b Gferspein 2ynhens ot ratedze B0 dilwdiondiifterssaoonjugates,
enzyme-labaled corjiygatas: P Ndtetmplifiargusamngliedilients pwash.aohdions, samplalpre-treatment
reagents inclhidingadditves.aueb, 85, delamen S RalyReiS.sbelRIRGBINES. BiRwalR:RIRgINg
reageqts, @%X”&%d'@@!&t%s FREINGS ’thae‘ &@%&9%&9&@&%&&?&1@%%%9 @:95%%%95& gptibodies, or

other materl?,z}%ne%gss%rylggnr aII sucF on %qu,éncgl \n e &z{xg eeg oclg)s gtfe can (thbe either a
polyclonal anti Sl y of monoc onala y 7labeled with an enzy me that can yie detectable signal

upon reactfSRYATAFEBDIBP LTS e A ﬁfﬁﬁifﬁtd%)‘(*ﬁ?ﬁ pressitst e ‘éﬁ?’iﬁf‘fé@e A& alkaline
phosphatasges &#id fitstse peraidne et eideses Iresd ine e Apvadien & Pradtsucraanfems damipipibsent
immunoassayrreadgentsedniyeridraicsreagentoy especitiyatikd ogebthitraind neddt wediae Stadteowhen mixed
with liguid, eressnpiinedyseparataly d aftefihegeie gionpfaraxasmple, axe agrrhaiig) wathinothe device.

been typically available in prior art POC devices. In some embodiments, the housing 130 and units are configured in

a 6 by 8 array of units as shown in Figure 1. The layout of the units can be of any format, for example, rectangular
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[0099] In some embodiments, a reagent unit contains approximately about 5 microliters to about 1
milliliter of liquid. In some embodiments, the unit may contain about 20-200 |cro iters of liquid. In a

further embo et f'ng Zlg ent ypit contains 100 micr Ilter of f|UI n ar%098 TBodh t, a reagent
1988 B
unit contains 5%0563#%63 T %rolﬁecrs oﬁl[ﬁilud “tHhe volu a%gu& Iqui |rﬁsfa rea (i;fnte tﬁvﬁ? maya\?%rglgo epending

on the type BPEEERYIRIAY 1eATERAL Eabiecaf bR flﬁ‘sa‘lﬁf‘&’@?&é’ﬂ BT BBl ERTBe volumes
of the reag&ft& ¥ét have to predetermined, but must be WO 2009/046227PCT/13 52008/078636
more than B4oWrorsidarvitamay hirsorf reeerabpidiertes 08 higag batslareidi ticlisust@reddiy. and
dissolved upen dnitiatiapdh thewassay bRingittin nthede vies wnifd@keRdhiRr, arsgiphadimeant, the
reagent Uniig{cAb-BR:flEE- LD BhA-SIRN Qs AdiaRl 1dvRiNediE, & BYEREL2G. NE QR PEguraMmbination
thereof. Thg feagent, HQAL%EG %ngxﬁh%ﬁe"é{mg'é%ﬂ bl ng aflkchrungland.a ¥ gum,@waghan nel.

5The reagent units. c individuall or as oy art a ulk manufacturing process. 1001011 In an
embodlme%%{-an mﬁl%dlhai"?‘%ﬁgéi’n“taﬁm?c brises a ﬁ“?é’renf?e%wg Sglé:%i‘er@neaﬁasn(a) |s§olat|ng reagents

from each W?ﬁé"’?é‘é‘ﬁ@ﬁt“ﬁfﬁfﬁ‘%é‘v ‘E?W ﬂ%sei’l“‘f’oascté’ri’t‘éﬂﬁi“%f%&g’ﬁ SGitrsriereatstiettate. In
additiof, thierearjerotieritsupi agmpest sderdableonbamiRld lFTOBE ATE S ihuatete srribsvderier 8Psbodiment, a
plurality of ¢eagerisearaohiliaedrestievica inplgenithimitafiBh0 0k 2bnisBigee Mstanges, the setup of
the device aeapiestbaisapablifsaf pienaltralen Ri.asgaydmts.anednE ke fgeand 12045 psior to
assembly of igPQaRIRS: Abib R UDISCLARMICR . BYRIaR A3 1 B AlRASNRGL cRoSiSIRM R the
invention CRURRIIRESH SEYIEGEOMPHISIAY, SV MAIRARGIGAGERL WE ComRTRIO-iRaggN's (both

liquid asnd solid ghage rea engl In Some eg? ime rgs at Ie:ﬁ[ ne, of f} V|ce 15 an assay
unit, a reag@mt Unit- 68 GOMBINATON herss! i1s diepo YAy SRR ?ﬁe m?/vécﬁ the detection
of an analﬁ’éeﬁ‘;lf’ﬁy"a“ﬁ%\}ﬁ?é‘ ?@B?Sbﬁ"é‘fé’deb?“‘a‘ﬁ ﬁ‘i@ﬁﬁ}sr?éf’ﬂz%ﬁfﬁﬁﬂyé?ﬁﬁmm ‘iﬁ’é"?ﬁé‘lrument device,
and metho8®yferaetianacrratddrendibe i wpata scTie Taeborrinadl) ersibedon Sydiehtesttrbe automated
based upomnss définédaprotousl2om, a1pretdeciipraiidddntd thedystemidyofpages.  [00104] In an aspect,
a system fosoasitonBiedsictecia tan payitesid:a Hedilysdfuid saBpR-@eRIPISaSRERMIGRIOr
20carbidgesangia detertion Assemply.ondRiatian/ ek @@I&g{émgss@esstﬁéﬁggm%ma&mmive of the

presence qf, ahgence, ol ihe.aNa X%%&;Q%Q:%Jm'@e@ QQ\%!;TL oGV SSLARRIES, asaple (for

example, admea ured or an unmeasure blood us E)e tt%;t e eV|ce and inserts the dewce into the
OIManc an assa € 01 a conro [+] co 0 TN @ Con S
instrument AT UHEETRTE S8 A e atomate  programmed eltier By the Thetrament thard wired), the

user, a renfoTRAEa, T5F PRI H ot FRERTsh fﬁ'feﬁarﬁpfﬁﬁ?iﬁ’ﬁﬁﬁ‘t”a Bt ECEHIHIRG 1'9%a identifier
(for examplistig st code or RFID on the device). 1001061 Examples of different functions of that can
be caried Mutdisingayydtdiment thedsvire htldreincirdeyid litddterqotdimitedatoy ditutienmdd &rsample,
removal of iparisaf-FS8aye for-axampin: iRdidiectaallsiR B hitead Rgasample tkan assay unit,
adding liquid FeRAGRISIANERRINRIE.ARE, ResaXmhih, Washing-thasradeisam.thasaaRle and assay

unit, and ¢ Q@&mn&&g&gds during and following use of the device. Reagents can be onboard the
device in 3}3 f gpage%nlt rin area ggt nit to ass thlaed ong‘()) EQ% g ovgce L OlOZu%enAn automated
system can detect & Barticular Sharste A A Biological samp S o B AmplIe BIo 80T BY Sl enzyme-linked

imtnu ﬁ?)sor%%ﬁ?’%f%&?“(%@%‘ﬁfgﬁﬁﬁéngﬁﬁe?ﬁhﬁé“&m&ﬂ%@%cﬂﬂ Eﬂﬂﬁ@%‘ﬂ‘f@ ﬁ?‘ﬁﬂ"f% fyaititaifarly suited for
detecting afielitra e Bidnediast rosBarih Bnraltdcrimaes TacwreRnisi sas gt dseibrddedmple, 20
microliters o kssi. chiwinglstEntbedrrisdso detect analytes in different dilutions of a single sample,
allowing different samnsiii esetor abhentesiedordhe.camnendevicasswyhenisasicesbalhtaagents, supplies,
and Waﬂe%@ﬁﬁu@ﬁs@@'ﬁ@im&& mgpgﬁ:\ﬂ&@ hgflcm@ylindricai element comprising a capture surface and a
35 reaction cuvetie, A cylindrical assay unit can be referred to a3 an assay tip herein. In some embediments, the
individual assay unit is configured to run an immunocassay. An assay unit 301 that comprises a small tip or wbular
formation i3 shown in Figure 3A. In some instances, the tip 301 is configured to provide an interior cylindrical
capture surface 311 and a boss 321 capable of engaging with the housing of device. In some instances, the boss 321
and the tip 301 is configured to engage with a mechanism of moving the tip 361 such as a system as described
40  herein or for example, a fluid transfer device. An assay tip 301 as shown in Figure 3A can comprise an opening 331

at the bottom of the tip. The opening 331 can be utilized for transferring fluids or reagents in and out of an assay unit
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system. 1001081 In use, a sample from a subject is applied to the assembled device and the device is
inserted into an instrument. In an embodiment, an instrument can begin processing the sample by
some combination of removal of red cells (blood sample), dilution of the sample, and movement the
sample to tHERIYAP46RH In an embodiment with 40 multiplexed, assays, 2 BitiFalit§ &Paisay units are
used and¥-porEERPOHRACA AT R AL oLl rR AT SIRE S\ ? BIRFHES P Sah (s R P draliel. Assays
can thenareypeitfifihrerdphisesee coercliderstid yerearof tnissbtaiondviaid appliltations of reagents to the
capture seofeiCerhe My 83 12@06/ QAR MR b SRH AR 0ABB3Ard8: BnARnbexieianglacyiH wd rankfer device

is comprisgd: Qb GRBRAP &I fRAFER LR IQEN. A0 AT ASSAXFRI R SopLaamRRENeNts

include, but are not Limited t9 phulgnp%t irate and eject aqgugatel kn‘pwn flui \folumeﬁ from wells
e e o D O e B e e e

movemeHitsTriHEmeys A fud qardtidi it esteraingiagfaKiees i i R rrsit st itature
regulatiosh®&m edimuo’ provickenpiragin 3bé dotenmgseratistier eyividorarenit ifordncasbationast sssenys. In an
embodimenirefiitednwention, Whed asiaime RYicantolsi e demp eipti uaidhadeicentr afurher
embodimgnt, e JenRealE Nt 81 3a06.efabokt oA degrefnd elsilisidN <A smbadiments,

the temperatyre control by the sys can comprise actiye cooling..In some instances, the range of
oot B 0EH g B e P P S TR I S L LB U HBeFitiros Up fo

100 degrédS P wHiasTEa Varsenibe s AredictihBeifiiteRt the temperature range is about 1015-50
degrees B¥##iuEigiedPisaratares corrroblanisairiheolyrstanmit 302 comprise:sathrdy ipc@le Stecadelvice, such
as a Peltignosiea-{00 kLot Badiiges sgavicasnanshsisiamsasdeseribegdes aincasafier many
features Mgt are. DAL ARURRIGR SHRHNGEQ CaoUSIeMS AREHAGH ANANSIS YRGS -;:FF% example,
many PQg cartridges rely,on 2 clos drf'”.'%“r?éefes e 3pdeap (g handie spall volumes ot iguid in an
efficient manner. The Cartridges A A c?e ices described ﬁegrem_ can have open fiuid movement
betweend§tifs Drt@rai G roreeship R st ag Sritlehp Beatlrabifivida W mmres Bidievinfdeample
collectiorsampit,tia. dilsrentembedidibre ribasaitpla fipl Mascd tums shfpece canssbeiriéin lastescabiimeperein in
one states@hGaiHdgrvaaneatd i uiteie dbidicommunieatio mavithame efihapaihier units. Using a
fluid trangfen deyice. of FVRIEM.A%HSS IR ReleilyINeHRLS deNRLNAYE, 8 Re 0. fiid communication

with each ather in a state. The units Qar:llhbe movable relative to each_other.in orI_der to br;n some units
. ﬁ . e capture.surface of the assay unit, The mﬁvclac;[lt can ?ccur %X/a vaneg of mearns jncloe mﬁ, bu'anﬂ;] ted
into Tluid 20communication. FOr éxample, a fluid transfer device can comprise a fea atengages an

assay urff SRFGGEE-FeAL Rt FRETRTS muRRR e SR TRAY EAt It PovinT aidgert RO P0RPL1] The
devices amdirsystorestive fain danipl oritdendive ffesty endieans: fordyighnt by cugiiut Brrdweepitmne
detectionmehippalWes-prasentira hedily fluid from a subject. The detection methods may be used in a
wi ?e Vaf'ﬁf&\éz‘&f ﬁi@%@ le%ﬁl 2955 e 0elel Eb%ﬂ%?&}&ﬁh%j%@g% %‘ﬁ%ﬂﬂﬁéﬂ th{?lﬁ?tﬂt @Mﬁér@}?otod, Qi!;%mﬁ,SSOAC'ated
with, specific biolqgica rocesses, iological conditions, disarders or stages of disorders. As
SUCh the 25 e ALEHS G ABRET S TR SR R 0E For ST 0 g B R el S d¥Hiagnosis,
phylogerfefReme[agamesatibhoparaintal Ristrsraherid vidntife atierrtiagasdviesrarit wedfence,
individuahiegpgernse to treatment versus population bases, and monitoring of therapy. The subject
devices auspy WemsianeRIR-RANHIE IR Us sl ionady ancb RN IGal ARl iBisabaiagROE
develop@@g&&ié&%ﬁg@t{ﬂ% IMRERMRLLPALIEH: LM RIARSE DAVIPLRAARRS arsosiatedwith a
30p{§scr|Qed ru dJ,deve oping t|nq)|V|dL1?I|zed m?,dlccl e, oytsour |_n% bloodbt%slténg fro ,thde central
laboratory 6 The ome 6F on & prescription basis, and monitotng erapettic agents rofowing
regulatof§e3iprtarinte BRACEsIArA Lyt cxm BRevVIGE & festisr siyaRifor personalized
medicindfsinJithessamie(Sy stemplecand evic dird am becchiahgdthanyi retrohangas relonguwitisime protocol or
instructioasite Mipke gf armiakieprecapko takine systers: inspaifoimyide variety of assays as
describegyodde SYSIGMS. AN AEVIGERNERILOIS NABY [RAIN 65 QLRI BPLLHURLY SAHAZ I A.Hesk- 35top
or saryaller size automated instrument. . . ) o

capture reagents bound covalently or by adsorption to the assay unit. The surface can then dried and maintained in

dry condition until used in an assay. In an embodiment, there is a reaction site for each analyte to be measured.

[0086] In an embodiment, the assay unit can be moved into fluid communication with the reagent unit and/or a

sample collection unit, such that a reagent or sample can interact with a reaction site where bound probes can detect

an analyte of interest in the bodily fluid sample. A reaction site can then provide a signal indicative of the presence

40  or concentration of the analyte of interest, which can then be detected by a detection device described herein.
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[00112] In some embodiments a patient may be provided with a plurality of devices to be used for
detecting a variety of analytes. A subject may, for example, use different fluidic devices on different
days of the week. In some embodiments the software on the external device associating the identifier
with a pr f %x'ﬁéﬁ] gr cess to compare the ¢ rrent. das}/ with tHe gﬁ;’ H‘égfﬁi’ff device is to
be used don'a cinicar thal %oroé;%)ﬁt eSIh ahother ?Lf)cemrtriﬁgJ df mént, the paetlenetnls provroFed
different ?e‘éﬁeﬂtﬁhﬁ@‘éHtﬁ‘ﬁ&%}“&Hﬁ%ﬂﬁﬁﬁ%ﬁéW?ﬁfﬁ“afﬁéﬁigﬁqw '&eﬂé@?&’é“’ﬁﬂ’@‘éﬁéﬁ‘geably In yet

another énapreldamentedsvdescribed the patient does not need a new device for each day of testing, but
rather, theosyStervne akbb@nRFOGIAMIaRhaE KRy gk Bimaddnneomp eadieg aew tastkuctpns from, e.g.
an WO 2000/046Rn4 %%UM%Z&Q Q860 XAl dRVICR SHER AR SEIE - T/ LEXAIBIg othe two

days of the week are not | rgtlca t)the eﬁternal device g?aw\ﬁnrelessl\éﬁyend notifi a ion o the subject

QI Can £ units can be coat capture reggents usin sum ar to
using any Pt me‘tﬁoﬁ estribed ferein or KRoWR i the artto ho e ST proper device
and/or piByie Tt EREBINE ST e Rt thy plecaizen sl &y GRRP RoSHsst U By PR RERY Be extended
to, for examplesaoeidiing sisrbisotstadbardisit icusieyicads nbkbeingha Sédatetheobereektime of day. 5
[00113] ramexamplesdascartridge as illustrated in Figure 1 can comprise a variety of assay units and
reagent ypis: Te A8 iﬁ%&ﬁﬂ&f@%%a@&fﬁ&%ﬁmtwaéﬁ fACRARGRERING 2 aPAlNE J.be detected.

The assay units can then be assem with the rest of the d evrc in al ust-in- t|me fashion. In many
prior art gﬁé’&’é\/‘?ﬁ‘é‘% RPEPRAR AR LTSS TRRSE QI B AR BaVAR ggng I PR SR P BURER s
incorrect®® FAstoh raRETRH R dntierpiael 6/ te e &9s B A %lﬁ&@%ﬁ@‘ﬁﬁd@sﬁh BedHEI? the
capture sudtasteantitel agsiynemitden {peindivideatinialipierinyisltediinadidOpistemized
independgntlyseiinedoaesnhs AN ASRNRUSIAGIOE the-deu 6r «1B0khdt, Resgealiunitsaan be filled
ith 8 vagielyatreanenisn asimianiust i ima fashien iz Rravdes lexibiliy el e gevice being

customizable. In addition, the reagent units can be filled with_different volumes of reagents without
affecting TRE &5 MRy 8t A AROREE S (AR % PSS ReT e PRI AR IE W ViR& "t oupled with a
system S adse st RashRTRIE & driester tepidecetrey deWraseenses nratesdibee Hensily e flexibility
in the 15methiegs and protocols of the assays to be run. For example, a batch of similar devices

containi Qﬁoﬂﬁ? SRR RARMALRR BEAINRNIRS. raetmt]ﬁaet ferra plinicalitpal iafowamdRiorgh the

clinigal gl seid0fies ihal e assasould.e aRUMied by chanoind thedluiion.of e sample
and the amaunt of reagent provroTeoT to the assay Unit, As prowa erein. the assay can "be ¢ hanged

or optimiZER Y SHSP SRR Tﬁléqﬂ%‘i‘}ﬁ%mttﬁryﬁ%ﬁ?m%ﬁﬁFBE"e’?sX?‘tS’f’stﬁ%mFﬂffa‘Wénsfer
device. FtieXarsisteithshsardivotioattrogesirinechatsntiyndist tratifexbelssdived Rt sp@ifisaded on the
cartridgeandipies nsvsepredocol demands four times as much diluent as the previous protocol. Due to the

methodsgjegh Sysiamerrovidad. el ikenRralacel ek hesbanarsihe arolkalaarwesand sent to all
the systes foL£XECUIng th%kmeé@é’%e%o hgza SYISER ‘é"é%f&a it hayl ”h% JeRArode u#ew W dgyices to the
patient p 001, In other WOI‘(TS a POC device an sy stem as descri erein’ can offer much of the
erxrbrI|ty‘8?e§’§t§’ﬁ’8é?anlgﬁ‘b?@66?‘§/“iﬁ’§‘8tté%“mé’?@ @3‘?53@?@’ r@&‘&‘&t“f@‘éﬁﬂ%ﬁ&ﬁ@%@@’s&?ﬁﬁle are often
availablex#5900raSt s Harsiasah ce antpadiasdie tbdgmipsoiehdecarntiifin ar evisigfietediokssices and
systems qaraiviale Higagbil et idages anaitOmhiatdae Sy dieaiadl 2sttibedhinetiondfied exdrinpde, aaiggrtridge
can be corfigndredide, Fil.SAS5aY SN RY. of AFIRY, YOI AN A% AEd eANRRE RS- Due to
the I&atures@fttttesu artrtd&% afleseibed parein. e ANS1AUSIG,BY A NAYSING G I Same design
can be used to manufaciure a cartrids ge with up to 8 ifferent assays than ther previous cartrl‘?iage This
erxrbrIrty"lE"&P‘ﬁtétXﬂ“Fcfeé{‘(‘fﬁ|‘§9}éh|m‘r’t§iﬁ§7 W&ﬁ%@"ﬁ'&%&%@%ﬁs because of the 30closed systems
and fluid®492hnEis 2sarydieefes dripd dotrevikeshe tagtyiorott Ineomeratines wpiass snigtboaseamipldoaes

describechn (@@tGhTuy pently espaeechaxistafostie detie dingemrediananfBnRalicpiatedbe
analytes aig mtghwmtyo)@rying concentration range, for example, one analyte is in the pg/ml
congent ﬁg,r%n N IANGS andl ; %nother ris, myt@n% /ml1 conceptration, range; The system as descrlbed herein
has the ability to simu taneoustfy assay anal yte% that are present 3 35in the same san% € in & wide
concentrarmﬁmﬁen%?ﬁerﬁ&%%& - 68 ﬁa%réetdﬂderééf%%ﬁeéﬁt?atréﬁtgmﬁﬁét%m analytes
present PR RideoReen atitn taMpedharaeapiityno te batelgad instioscupehslco rcativg &ilsrioof these
analytesstopletysapdoifieacyeodanpltip rdeugsy attpinistes echie@adpate nimhot/@yample, unexpected
drug-druginteseeionsicaRdgig common cause of adverse drug reactions. A real-time, concurrent
megsuremsl) EAugue forneasying derenlanalies weud elp.axeid iheotenfiallydisastrous
consequence of adverse drug-drug 40interac lons, V\fO 2009/046227PCT/US2008/078636

device can be operated under automatlc control without human interaction. In assay units comprising tips, the

control of the installed height of a disposable liquid tip relies on the tapered interference attachment of the tip to the
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[001171 Being able to monitor the rate of change of an analyte concentration and/or or concentration
of PD or PK markers over a period of time in a single subject, or performing trend analysis on the
concentration, or markers of PD, or PK, whether they are concentratlons of dr s or thelr metabolites,

can help é‘%h‘t Stéhtially dangerous S|tuat|ons r example e, if glucode’ te Of interest,
the conclégﬁ &R Sfférétc g Ee’%%ce BRTAE g |etl e 31§we 2 %efsé?é 8'? aﬁ “5 fhﬁ“?e glucose

conce ntr‘aﬁ@ﬁa@%ﬁe‘é"@ﬁ?éﬁkﬁ@fﬁ’bﬁ Bitmirs *éb&ﬂ&%@%@fmv*u%%?ﬁ?ﬁf pred fém’gcaﬁavdvoudmg for
exampleynbyooiidy.de nader events: 45 adtaréredid vy si sdngfer dddespred ddpendficialded plibations in drug
dosing regiy@sb-AtendBLiiRie HEkas B 1 ANCir imataaliicanieighnes tareh tae: apHity-1aspetsa trend
and }ak%f%%%%’%ms&%}*[Péé%aQE[&B;Q§§i{é\§b‘&e B,és%%aﬁglﬂémmgmftastgqignaﬁperated with the

use of the supject fluidic devices and systems can utlllﬁd for 10 %gl orming a trend analysis on the
concentfSBEHSrEREHAE FF?LBCS&BBTé;ﬁ“WTﬁ% RIS FLIRIRHGR TRRY require
differentTitdieses Soprediastioalicfhe range of dllutlon can be substantlal between assays. Many
current GG} devicegafieitanlimitederangerokdituti ontandethere foperarhimigivd chemibbrafiashays that can
be poteniialiyngatiiesl 25100 therROG e et AR\ R aYale handaisatl iy s asaaseriaed herein
can,pifer g, 31g6.[Angs el iens s o Iustﬁw'm&mea@?é gsgmep%lms@i@ of5Therefore, a large

number o? potential assays can be performed on a single cartr %e or a plurality of cartrld es without

modifyirky HRE HEREBIo8F F&ﬁ&?ﬁ@eﬁsﬁﬁﬁf@ﬁf FBFIAE "é’g%‘gﬁ%l 18 ﬁﬁf’iﬁnﬁﬁseoﬁéfﬁ?ﬁfé“ Widem as
provided¥eresipridng 8 afRpirckp vy rufigueitiplanddly Where dstireio b vaitréPritidigaesinaly tavitistéetion
assays. hausingef d0clitin Jihaiexqoectectanaly:Condenitatioficvithinitheilapge chgetettiohi bf an

immu ;im ?sgﬁ§9ﬂ6h§$aﬁ£3u% ggdsqgmmgmsa piaqd dlathe 2 FQﬁeﬁiﬁJ%%u%méﬁnfﬂ ﬂmﬁ caLiIutfed

e. g a8'is nec COn l?a“;]eae%‘n or e 11K &% ?&%e ;1 & 1 anster
devllsce is a ﬁ%enj%o h?é e'l%n move fuid wi \?Vltﬁltmhe d%v??go sg?%g \él ufgl %or% ca%l ‘é%pe? orme!ghgvlt{h a system

as describ&d }'?é:r‘gﬁ? 62 X, RS TR R R R IS RS ﬁélaﬁ&'%fétdhﬁﬁl%gﬁﬂﬁ@?b‘wﬂérg et analytes.
As descillvethieio Figuth Bt oraifaripedfespash 4lth Bossapslis stawsn apaidi-dP bedmgriasgipiitesd without
modifyingijienclieioeomthats\siemi{Ofdi2lipinta abaraievy sditinagwvith traditione apipeiisng, typically
larger volumesi 9f:sgmple are used than in a POC 25setting. For example, a laboratory may analyze a

blo%i J;? ithdraw oéom thg rm ofa tlent |n avolum%upart m|II|I|tter rag'%e Jn aP Csetting

xa uy [Shiel ments € mv ntm g 1eag
manyd ces an sers demand that the I’OCGSS IS ast easy and/or mlnlmalylnvaswe t erefore

small saf’ﬁﬁ’llééhwﬁttﬁ é’ed?&‘é’faB?lé?%IﬁW% Yﬁhﬂ’f‘é F‘?ﬁtﬁ’ri‘}ﬁ?éfa?%‘ﬁb%‘)r%ﬁ&“ﬁsa‘*'é’ %@“’Bﬁz&}?\%’dewrﬁ fingerstick)
are typiceity aanbiyilediaby/sep PAOC Henrrees]Pensens sendfapnudiffErersessdiiaigensles Blsdaneri@® devices
can losetfexthiity tf Esyningeath agsaydial PBaisitedfimaulabiatonfsett ng: vk drexamplesdo run
multiple ﬁ@&%l&tfﬁﬁm&%gﬁﬁm%u@dQ&féﬁiﬂgmmlﬂalﬂ@&%@mmﬂ&%ﬁﬂw Eﬁ‘éi;éEH B aaassay to allow

for accurate degectlop of anan al¥ te ther q}tl ng.spme limits n,a devi ice in a b §ett|ng
bt U el ta :
100%0 211" anoteher examp reexa sy%tg?nerén ;s franster device asoéé()sc ré’ﬁeresfrr]][aprowdes a

great deBPEFH%kibility. For example, the fluid transfer device can be automated to move an assay unit,
an assayfity} oot prppipreette theapreem eniipdtreab thradvidalitecty sep eadties inthedbebieedévice, not in
fluid comimigninatie emvitineach sethas thm3bsoim erSianasinfisroadispbiduetoss-contamination of the
units of 3@&%}/%@&@%@&%@5& l:ﬂe%@s%ﬁtlmszaé&% a&@ﬂ%& t&caﬂglenfteagﬂuhtsé@kmsﬁym&ﬁv&ral fluids
within a escribed into contac ach.ather accordin rotocol or.instructions. For
exgr?ple Eol\/lgge?t?a%rgséc%%rﬁa rlsm J%eréﬁ?nrléggénts%n Igpg%gréﬁgegiéugﬁts u“ﬁftssgélﬁogse atapgressed and

engage&’B?ﬁ‘%ﬁ?&’f?ﬁﬁ&fé‘f‘ﬁ%‘@?c@qW"éﬁﬁ}“i?r?féif’ SR EShslatG e e et AR PR b tEEsT ™
Thereforazmaiibifferenyseotirrsedaarderlitsyismige camniesibadissthoathe PsFent tredayiece.
Without shangiag «4Qtheivohinesrnhdhdebgentsidnadie adr dgdasth entypdy of meagRniaimiidy cartridge,
the assayspratpepkcanhe diferemer medified i hanerd BeRssrandkaiiderhdsecond
Sy%?m' cxamples of such enzymes are alkaline phosphatase and horseradish peroxidase. In some embodiments, the reagents

comprise immunoassay reagents. In general, reagents, especially those that are relatively unstable when mixed with

liquid, are confined separately in a defined region (for example, a reagent unit} within the device.

[6099] In some embodiments, a reagent unit contains approximately about 5§ microliters to about T milliliter of

liquid. In some embodiments, the unit may contain about 20-200 microliters of liquid. In a further embodimen, the

40  reagent unit contains 100 microliters of fluid. In an embodiment, a reagent unit contains about 40 microliters of
fluid. The volume of liquid in a reagent unit may vary depending on the type of assay being run or the sample of

bodily fluid provided. In an embodiment, the volumes of the reagents do not have to predetermined, but must be
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WO 2009/046227PCT/US2008/078636 (00123] For example, a user orders a cartridge with a specific
type of capture surface and specific reagents to run an assay to detect an analyte (for example,
C-reactive protei aSCRP’;) ina sample The protocol the user originally planned for ma require 2
washing step8 A% Gitition steps e user has receiyed the dev %ﬁf? Y *the user has
decided Bi%: PALSPS Eﬁf %ﬁew 5%%%%%? i o flryfn ifcHon sfl@p The devices
and SSyﬁeﬂ#SW?éﬂmnS@aheﬁ%Wﬂﬂéhﬂ%hty for this change in protocol without having to reconfigure
the devicemotheasysiedimén: this@xanmpie cortly/dadevinpacigen) Ofuset, ebirgiructions. aresdieaded to be
sent to the REarRMINARIa ReassaiOhIb e SusiamiGtha.fud tensfen deavice:i0dd4 inbaanother

exarpple as&/ste %h rov ﬂnﬁ%&lﬂl}%@'ﬂﬂ%ﬁ?&ﬁ?ﬂ&ﬂ&g&&% elent target analyte detection

assays, w erein eac assa feeds to be incubated at a difierent temperature. | ) man r|or art POC
devices [ﬁﬁm&%ﬁlﬁﬂ?%’?ﬁﬁiﬂbI‘ﬁdb"é‘g’ﬁvgaéet“&‘?ﬂ‘é?gﬁ’f%’ﬁfp‘gffﬁﬁﬁ’é?%“ PHTRCHE gk Her e the
multiple Biemaseh etherridE rrrscrilenitray e baistd fe copipfa easarinéntoe A B YR r’él&’ﬁléfé”’cd%e heating
device. IRagesysiemagsdraribed:heramnyyier et i ndividuadstegaenyplsdoniigumsedstaaun a
chemicalseartioRmal: iedbddimal assay unit can be place in an individual heating unit. In some
erpciriERly & YSISHLEORUSSS Bral BBl SUISHNG IS A SUENSINAES ASXRIGH comprises

at least ny eatln Units as assay units. Therefore, a p ural ity of assays can be run as a plurality
of 15tenff)"éFa‘tﬁ?é?@b@f%’f@ﬂf&ﬁ%%ﬁw&@%F&@gcb‘se‘a‘éeSCr|bed herein can also provide a variety of
quality cBystemismeasures not previously available with many prior art POC devices. For example,
becausejaiithp madipar)tys pian demioeyditienassaysesaits viad deayap tesunitsscan rsgaquality controlled
separately,ffam SabR1R6k m&%ﬁﬁﬂaﬁﬁ&@%{ﬁ%@)thﬁsm&%%o&%B%B@Eﬁ%afmm&%tem or

fluiq drangfel AeMCS dSrRicl MU S MsIRmS. oL duaity conul Qilated ORI, sygtems and

devices AeTein aréacf(e-:‘a cnbed. 1 A system as can run a variety of assays, regardless
of the arfaRiE WEAGEARETAFE MY 2 HOWRNula e SR it (R B B CRi5E c?ﬁétﬁgq%% Tfy of the
device maypurettavsfetiocivom Bis eympd Heledivs e retbe aropaistbied werherEderdrasashibly to
enable therseaslgramseminbsia-acryy adt the specific protocol on the device. In some embodiments, the

device hasRm iﬂ%ﬂﬁi{;@&(LQM}@?J&Q@&&&E%%&@my@%%mﬁﬁ%ﬁemt@megg&be%@&erein The

denjfier delee! o e COMMUIERIE Wil a PN GANARRaM MR A CALlaLAlich transmits
the ‘ident] an ex erna eV|c ere desire e external device sends a protocol stored on the

external i‘!’éWé’ﬁS“’tﬂ’eaiéﬁmmunlcatlon assembly based on the identifier. The protocol to be run on the
system rif@§sebmpr msebidiotenfcthomsstepthics eenmplsi(&r ofthresyBeesrdoparomried Mo éuding but
not limitagk @ padicitar iRt d mb end iHananeha Adriectipemmneph ad dodoetoarigrmedd Ghedtie assay is
performeghRythemysieny asignal indicative.af atm3Qanalitadn thebadiniiig sample dugenerated
and gletect(emnlggrgf detectlon gsse&nbl%tpnem%s . The detected signal may then be communicated

QI eXamy
to the communic tlons ssem where it can etansmltted to the external device for processing,

including WHIth EramRitattHiEeancimnstion it eaRafre-t oH EeRtAREH T HHE BERSR 512 TIn some
embodimetiiiteh to.ididitifief arrapbacmpyarfonts et {orrranpisried b Bk BREsWRiteiaes, which
can be reaftbbynanadgnititercdatatiod shehas the baiptooie aeadal, whithy areagetitddenthe @tiper

identifierg,guld éﬁbﬁﬁéﬁrﬁﬁ&%ﬁm@%%@&t%lvv@lus%%fqel@g@mrme%@umpt,sms%@maa@cr identifier
Whl can be I(qcated on a deV|c etec %or read by an identifier detector. The identifier

Mg 5
detector ‘may also be an LED the tea?ﬁ?f% Fgﬁ? \?v ich can interact with an identifier which reflects light

and is m&4% eﬁ“ﬁ‘;‘}‘iﬂ@%ﬁﬁ‘ﬁﬁ@?‘ﬂ@f&%ﬁﬁ'&f‘dﬁ@%ﬁ@ toie Rl R Ble A S TR A SR Bmbodiments
the identifiemniskeommiseodent 3sey EEbISc Fhorysign eaaatccar iR sIRgRITe RiTAL I X6t for
identificati@ardgie ataif:d of saere: pisahodi nealssuwaeitinatie hicitechki(fuesamdy Henisaderkrrsome
40embogime s ae deiariQkis CRlHA IR dilyHSeHl B AT ORISR 801 6RBHER BSARkERINO
200%04§32%Zt§l% éa%%a%noe(c)lg\/qc():c78§wn desired. All reagents, supplies, and wastes can be contained on the device of the

system,

{00108} In use, a sample from a subject is applied to the assembled device and the device is inserted into an

instrument. In an embodiment, an instrument can begin processing the sample by some combination of remowval of

red cells (blood sample), dilution of the sample, and movement the sample to the assay unit. In an embodiment with

40  multiplexed assays, a plurality of assay units are used and a portion of the sample is moved to individual assay units
in sequence or in parallel. Assays can then be performed by a controlied sequence of incubations and applications of

reagents to the capture surfaces.
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1001281 In an example, a bodily fluid sample can be provided to a device, and the device can be
inserted into a system. In some embodiments the device is partially inserted manually, and then a
mechanical switch in the reader assembly automatically properly positions the device inside the
system. AnYVSREPR#§EHanism known in the art for inserting a disk or cafthdde I E%Ey8tem may be
used. In BHIY AnspeRirTe v Frmsfio SriRsE eBRTINAYBY FRERSH "BIH G SorTR e EiB Stiments a
method efautsmaticdympehensnghalyp hotecabtdiiizd impompd QysEts oripntiswer iy ki hidevice
comprisinguass sentfiexoateconandani danifierdeteeting b oentifier i apsierr g Saickddentifier to
an external dovicq. ARtSAIRCINMAREAINGA! IR ReLUR0R e Skalem I aRlkaliyafprotocols on
saldsexternal ge\r/cl)%%aas%c‘))ﬂg&letdmmg}y QES‘AQ ldentg‘tlggf 1%81 Jt%g{l) nan ?neect?{%hsn)égttg&gcgvg&tomated
detettionSra pilirality SFananytes i a bodiy fuid sampie 1s disclosed 10that compnses: a fuidic
device (SRS EEEHHROBUGIS Lo FRRERETERA e A7ipTH A S RS SIS B S dOTP UM C s MR ERRE°te contain the
bodily fluleghsafdl dseseas Setsiys dh assagmbmitsevshbresmrar incpoithabhydbsaytamieofogmigaariay of assay
units is cQpligurad-e isthas e raicabf eagtienrthalvyiedma cigaatindicatveah) indididuatianalyte of
said plurglifty. of analvies heing delested:and. a0 AlaYOh eAMSNHRSHISIGIRANIRdIVidhal reagent

unit of saisd gg?/ ofCr e}geng units tl%pntaln atref%%enstﬁ3 ;I;Qe system af rth%rlggtmggisc%ssg Igslg transfer

devide c&m’ﬁsgn r?ésaep 'uraﬁitf/m(?fe Reads: 1bwherein an individuarhead of the pTura Ity of heads is

configurddti®s &i§age the individual assay unit, and wherein said fluid transfer device comprises a

program (eEieé Protiess devoen figlnedte ad kectifid itk ta vefeflaiting fsuuity i desampiétflom the sample

collection:tnit 20d fhereagapiHamateiirgivishipireaganthumil iomHhadndividuad assaywit. For

examp'es,,@t@a_fasﬂwag%méaxaﬂo&ﬁ&%mrﬁﬁsma@éﬁ% ARdds ma&a;%mmma&a%mﬁacuon
e

with that reagent. 20[001311 In some instancges, the co.grggFration rocessor to_ direct fluid
P

trarisfer BHFEREEIHE ‘én;ﬂ Bf SIRVEBH'S %“e%%“dﬁ?f e SARple ﬁﬁx?ﬁn(g?%lfarée)&} S SaL {6 Bring signals
indicative sy srangcelieaiealytis BbipR) iaa thutadHitiih e R IBReS A Je indt éifahEtsaid plurality
of analytes:aieideteciablicamitzs alayiste miti arain fvidmpleytihgidvodihafiued teaetrplenés Mprises at least
two analyigsthataRiRraseninmicenssripliansadbatdfier Rivab iRashad Sordfunlaid0yiardd0 orders of

magnituqg, 19, 80, XA0RIE 08 m@dlxbfﬂmaﬁm&ﬂ%&%QJ&H&QD%SQJQ%@I Rga@R embodiment, the
concentrations of at least two anal,%tes redse,nt ina samglehdlcfifgrg, g ug to 10 orq?%%gvrer; nitude (for
exathiple SR RPAHIRRI PA FEBPEs A AT FEP T hETATE AR BPEE A ARalass Brasanra ug/mi In
another esaxrpildrefrif prEmIA ARl RS8R UAY at concentrations of greater than 100 mg/mL, which
can exte¥ditp Tangecef imteyeshibeadiout twelieanelffeny ok raadm ighah 0P8 DhdAcdagredeoftdilution of
the bodilyrHuighsararie £aBbiing.de.signalsindicativeaitbaal least tua anahtesaowithin the

detectable. range. I AR, NSIAAGES ALYRRRMILLMRHRES RUSIRE M ShcRAR.Bplpomultiplier
(PMT). With a photomultiplier, for example, a deteg;(tiabl range &f he dete(i}ge E%Q;He about %O to

abotit 10PFifisH ?:lii'ﬂlﬁlf)sglfJeircc’s“é!l%lc‘)’r‘%‘c’d.d ACH COURT COTeporids 1674 Sgie photon, Th sdime instances,
PMTs ar&ifitsin foormricidne siarine Sisasagesuitrameislrpaelighayriunertfsmsut still close to,
the actuadmuficdvier, ofsplotorsne schirgrtheddetiet toppes mniatinns virrsenmeliigtaneesicounts are
measuregiiahout deRiNtery als of Rbieut.engwesanrdiand-the 38 el isamaisy pgagid same
embodiments, {ARGes IOl ARsAYRREE Q0000000 COURIS RELSELARS AMRS I USING &EM T as a
detector. In sgg(einllns ances, counf{ r?};e‘? as low astsloo gﬁ‘[ sﬂe/fc%gtnd t?ndt&%légtaf? es as rtg% as
10,000,008 A& RGBT Tk AT rasponse rangatol BMTe &SP BxATple, the Tange where count
rate is dibeRey* SR FETEERISP IS FRutRbRPEPEHOtEHE eIt fiyiRerEra R HOBRBIB0B08 counts
per secosysein anexamplexigle assayfd agandetdctabiesidna bnstve Ipwmendegicatzobt 206:4000 counts
per secongaganithe Righ pneafabokicii100 pdf200010R0-aauRtsHp eY:aes aNdrfisome instances

for proteip hiomarkers, ne sourtalg.ls-diresivRrenartienaldy alkalng phospbataseayadiio the

cap%lre st,urface nd. aIsQ dlrteﬂjlg Pro tortional to the analyte concentration. Other exemplary detectors
incliitle avafAiehe photadiode< AVamhche photodiode arrays, CCD arrays, super-cooled CCD WO
2009/046P313b ETrBSTOoSIPEEI6tSR 5% PAMERTFTE: tRivelis € fraives srbotg G i@shgital and
generallygpieapditientas to phietonsy rdachimgc e déteatdhidihdedeteat diffecrasrye doheyesmplampadetectors
can be suitsaledosthescieiaciar aingris@stice associating the identifier with a protocol may include a process to

compare the current day with the day the fluidic device is to be used based on a clinical trial for example. In another
40 embodiment, the patient is provided different reagent units and assay units that can be fit into a housing of & device
interchangeably. In vet another embodiment, as described the patient does not need a new device for each day of

testing, but rather, the system can be programmed or reprogrammed by downloading new instructions from, e.g. an
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100133] An individual head of a fluid transfer device can be configured to adhere to the individual
assay unit. The fluid transfer device can be a pipette, such as an air-displacement pipette. The fluid
transfer device can be 5automated. For example, a fluid transfer device can further comprise a motor
in communi®HdH U2’ programmable processor and the motor can ma¥fe'tHe?pitaftytf heads
based o &BPLIBHEM BT HFEsT O P ARTERNT 5 e dRisai R ek e BaddesHem dRe TSR it can be a
pipette tipirfinssyseand pitificetimoties tifiositkriazcapeiiie sotfxederited btion iteowidote4] ©fw@ifvtimes, in a
POC deves, Stuehragstheisyaiesnsranrtidevites descsibed. araindhe dintiandatiarmust Laly

10estimajed ARl ason )e,mo%@ﬁ-aﬁgﬁmm@d@mémmmg{ %M&W&Hﬁ?rs operate
the syst HE r}%need§ a ' ilution of a sam Ie.f OOlC’aglsAsddescribed herein, a

T exam etca) & ch eys iﬂ!ﬁs%‘ra]%#n%%uaieq €an ¢ P t umits
fluid transfer device can ’aﬁé’é’% & daisegree of dilu ion of & g%ﬁwnﬁié 10 p?’o‘i/i e 5ccura§temaa§e§1a)"}n?e3ults. For
example '8 BTOY AR FAISEPA G FRHERIERORCErEns 4 PR s deEyte ThANrLEranPdiftte samples
as well assspriladieitnibe gt of thedariep o Aipgtidilivsitshivd] i chrampsite pd B0 decan, dis aproviddiiid
movememteghimn Rdevilevieean{Qahabaris: dasanibadr ihe Syste msnad théevicashrredangrable
many feaifesallhedexibilitiabiaboraten:Reting ina EOG SRVIFINGRk QhLEXaMpie, samples can
be qgl_lecteg angd rggnlg&éll%\ltedf %g%)%%té%#igng 2 Eglpsle tgfpmglg%ior smaller device or system. A common

. 2 Q A 11! ce. . .
issue in POC devices 1s ac)ﬁlevmg ilution ra ges when conducting a Elurallty of assays,

wherein A8 YsSssaenimiisran ke Sl inthmtRre R rerse TR SRty g peton i or o oEYRiple, there may
be two afeipits itk dampieinbetstmeseivalydding, Sdvgeuontentr btibledvitcliSampieland the other
analyte hagawedewiesngs e atinn oAsiprevided cihecysiens awl AewWeas helaiRcanslilyte the
sample tg;3igificanty.ditfcient SHGIPRAIARNLL deIRALANIN ARAMES LALEXMPIR.HfiiRARRIYtE IS in
a hlggw conrlle%(laggragon a §a|%1£eleascszgntg> e%%rlgg%glléjie% gtgpefa]gﬁro&nate detgec;tlo range anotl provided
to a captlire SUFACE TOr Aetection: In the same SyStém or tevice, a sample withtar analyte i a low
concentrafidh $HEy HorrBbePtb e ettt dridntitivashicnsh b dinicd salye papddensfien B rasedvices and
systems @Eriiideriiharéhy dancre bxpintided frormpmiammy bf thewusfentBQOiYiods. F89137 1A fluid
transfer grviea sannb@e-pasd QitboyriaR thaltisiadsnsh-tepinstinneniibhadluid ransiee device can
comprise 3 Il Al AGAEE ADY.L WP BELOL NRASR A IS DRERSSADLIR.ASIRFRA BitRlif.Qf analytes in

a s%mlq IS envi?]]loned forT% fluid trans]‘ r de&igoe of the inve an example, a fluid transfer device

tion. In
has aboutSight gglaél%[%m(funﬁ?é MR AR gép’%?a?e’%’ﬁ%ﬁ“ﬁ?s%%&@ﬁ‘ﬁoa BRBEHIE S the heads
have a tAFERSROD ISt Eig Agee By prese At Frriortrsrlarery srtpsndifehed! dssasemnfeor sample
collectiomemiiszals debetibath e deiireTmichdipsaean thaveid featisrddhatienatileshicmotiebeorémoved
automatipattydydha pstament-ard WishosrdrniRin A dousipg b e devise Bsaescsibed-aftes use. In

an embogiment,the A35Ak URS QLEHE . 23R4 [iaisRarent and can be similar to a cuvette within which
an §§say€j§ﬁ|%nltr;§l;[l gl%]tagg d‘% ecte b&:’;i?sn fotﬁ)ti(&:]%ligletector such as a p(rilotomultig)l,ier tube, 351001381
In an examp  tHeprogrammabie Processor of & SyStem Ban comsHee e IRAoN Y HE8 ¥ Ends and
can operREHH R e TP HeEEcd Esit g T Re: HeiRas A R tRRTS ditiniblaearh Btisg By either
withdrawirey (fossey avitngdiquaidair orgxtendiipfothe fpeting g uid)idepistbmiitd lerclo gedagic space.
Both thensaitger ehakidpeneckancithgn speedel mavermant cathaprasisely scamtraledaiorexample, by

the progiypmARIe RIREeSSRAEARAR Mﬁaﬁg@%ﬁ@wﬁv8&%&9@8@&{!@&9&'&%@&&&9&%@@r reagents)

can pe achieved by aspirating compopents 40 to be mixed jnto @ common tube and then repeatedly
as&?atingoaeg Is %ﬁ% aa?ﬁ g S%R’i%nef%, t#l)do tgere %e%he Tmces dnav\é?ot Le mogu?ar 8:' &%Wf‘}, Itﬁ %Sﬁﬁ?ﬁ.abi ssolution of

raction or'the compingd 1igui ume up an

reagentS'Hffdi4nto a tube can be done is similar fashion. Incubation of liquid samples and reagents

with a cdpftiteél Surfatip omadkicits ot apie fer eegeriifohexdapldyenantibady) €dsbe
varying concentration range, for example, one analyte is in the pg/ml concentration range and another is in the ug/ml
concentration range. The system as described herein has the ability to simultaneously assay analytes that are present

35  in the same sample in a wide concentration range. Another advantage for being able to detect concentrations of

different analytes present in a wide concentration range is the ability to relate the ratios of the concentration of these
analytes to safety and efficacy of multiple drugs administered to a patient. For example, unexpected drug-drug |
interactions can be a common cause of adverse drug reactions. A real-time, concurrent measurement technigue for
measuring different analytes would help avoid the potentially disastrous consequence of adverse drug-drug

40 interactions.
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WO 2009/046227PCT/US2008/078636 achieved by drawing the appropriate liquid into the tip and
holding it there for a predetermined time. Removal of samples and reagents can be achieved by
expelling the liquid into a reservoir or an absorbent pad in a device as described. Another reagent can
then be drawi¥ t8/#ie2dip ac,cordinq to instructions or protocol from the pF&&EPAEBIESHrocessor.
5[0014011f} AR BRAEAR I HECHIE A raE he ke A8 o P RS T T PSP SRP S8 ATFRIOE BN leave a
thin film BEkeSAitRPeRedpHHmEdlawhEhseigst e erfprdpe fors aapkyis e thewnceatite ametitherodfthe leading
(for exantplednEpetixestjepartionaitienneddnliguidniid hedeBeq vinthd prexio yabsprp sekigeid 1111
from the iR4dQ FodhepRItiQnQfdbesHbseamentlisuid coniaminatedrpithhibg MQ&E%V%%SW present
L3 can Bencld witin e dop.ofihe i AA01. whits L doos, nel.eoptie (o terac Wil {he capture
surface 115. ._%e capture surface 1102 can bein a defmed i‘bpa'rea O?Tne tp 11 éb‘?:% hat the
previousAEftiTEre 19 £%919188 RS CTEmRE WbneRERa AYERS Stitder! 110sisfar Bidstste b&e8fithwn in Figure 11,
the captumpliseffacie diORecegyies. & bafimaddlodrigsardfltiensydhotidcat panccotdnbetipilitd @bmot extending
all the wayndpotinatherioes: ebiheiip ofBomampinstances, incubation time is short (for example 10

minutes)agigspaRaFaHON At the santaminated Zonanotlisiidisrelaivebrdatesdszh 50%;:5A diffusion or
the fctive components O“fgih‘gﬁg glégﬂmlnated_d@%tggﬁ %f.llqw | 1113 does not occur rapidly enough react

. 1 L. . e .
with the Bapturegsuri'?%lca"él urlngchﬁ%(énmcubat on. For rlﬁ%ny high sensitivity assays, there is a

requirem@ft PRt B eT s FEtcartersrrenimsifre e ditaions torereisns: daemew antibody
which is flbisteekbitinbvestal ety esigmat s dfreratont BOGceianafites rflsithrsngiéhteriotisfesy stem
described hekainern @eesidawashingbyiagdingduihareroonl s tdaspiatiosdsysies:of fluid transfer,

for example; 4Ising.aWasRLeAACKH Ak SX3MPIR.foWWAS hSIERS dameRsialed thatshe unbound
detggtor ntltgod)“n contact \é\llth thS cglapture surfl?ct,:n(?1 L!? reducF?gC% factor. of be&er thé;m 106-fold. Any
ace

detector 20antino Flnourlﬁseﬁgclfﬁﬁ%ﬁy oﬁﬁmgetﬂee cap ure’ St %ﬁﬁf}? ﬁlﬁrélégira%afg)‘ &&h also be
removed BifPH G JE R Qs EadippRsr Rt s fi5&%6Y the range of an assay can be accomplished
by dilutioi%¥thk semples, ksREOCassEyed Yeemsosinged isposabitple &rtridge s contalifingnthezdiluent
there is afianeadpkactiaakinittadtheraxientai-dilutionrexampleutiusnalk bioed:-saople is obtained
by fingergfigk, {fQr SxaRIRIRAROHLAL TG HIEIS) S O] Q&H}QWQI&EI%@@,%QMIYQ;'H%% of diluent

that can be placed in a tube is 250 microliters, the practical limit of dilution of the whole sample is
b0t 101 T AL SRR R 6 ST B B A B A2 THTSA R (rr

example"gbBukAsire e dirireaard merirasd it wiGecn ductbrddstin a ebitsderdiatifiyerissays,
such diluliphofa etd istetelidoedifabictdnst fonaens. Assayikd that oh@RBc(dbtegonbedinathgsaxamples
herein) thrsQaisitd bERGdiflidiaiieucaMaMMCRWRsanSepasation-based ELISA assays can have an
nurinsic WiAf AN, R hassenacihi i ANGARKLS SHIRAE16 il analvis. (06 gXpRPIvEPout a
fewzgun Sgeol nigeedxg%r a2 %ggc% %roteln a}galg g omga an%é/itesﬁare present in blood at hundreds of
microgram%??fy CEVerWhen ditted by 186-fo O R SRS B P HA RS B B 18I He range of
calibratidhf T4t exsmpiaRPemsdirentaies aybiess defeint bahropirater frdrsfepdedeanisérals, multiple
dilutions igeasi Betaciieyved by Grmin gréaulfiplelfloidnttamsierisofire) dilientintotamdngividual assay
unit or sEpledPeEHMAY kA %A RVl IRGaR R Aok AR.APR! ¥igds Yeruhigh R 35
sample a3, deserbed @prﬁygemtg%‘smglﬁf%@d B dildigo iRl Q;!%ﬁ?&ét‘w HS.ERAEGALRYAN O the

analyte igm\]/lvi}pian an.acce tabvl etec%on range. The systems and methods h,erem can provide _
accurate mga’sucr@ét?ﬁne?l’t"é’gourm estimations HHhe %’ﬂﬁi"%ﬁg‘% ‘pUey & esreRpALetier SHm AR EBncentration
of the arfARAEr@Yra 95 i b edirhérit PACsiéiaen herein can move a liquid sample and move an
assay urifgia2k stenhec anraparprgercanbating biodk devilantdtedted iirviorceide meavaialiguid sample, a
system rayb e vsle-aspi ationsid 40y 0gew Qh NRAHEMNE AGHAR LB ARE XS RRIALY, &RPadimnent, a
fluld transfekARAGE.ahmARd Aok i3RI RIREE.ANY RIRSHSNRA% VIR, The. rmber of
plp%te s%\ﬁé: g?m';x%c EJH;E%LE vg?de cg gggr?tln?i%&ic?neo? tdhéuusx;;[g %f%%%%gg etsgribed. In other instances, it allows

for the flexibility of moving several fluids within a device as described into contact with each other according to a

protocol or instructions. For example, a cartridge comprising 8 different reagents in 8 different reagent units can be

addressed and engaged by a fluid transfer device in any order or combination as is instructed by a protocol.

Therefore, many different sequences can be run for any chemical reaction to run on the device. Without changing

40 the volume of the reagents in the cartridge or the type of reagents in the cartridge, the assay protocol can be different

or modified without the need for a second cartridge or a second system.
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WO 2009/046227PCT/US2008/078636 the type of analyte to be detected and the number of assays
being run. The actions performed by the pipette system can be automated or operated manually by a
user. 1001431 Figure 5 demonstrates an example of a fluid transfer device 520 and system 500 as
described hBRittHETid transfer device system can move eight differefft BPid#(itasfolumes of
liquid sim YA SRS Ag IR i Readifes st hwsdlesps ofaptig syfpeeanhwrcHitragat & detice as
describeestip redald 1Qacoynyifis esmepih € assaye nrotsn HORR)) iasrahudd. Abseryternalthb6d aigngibnfigured
accordingudshéhetype-ahassaysimpacss tivithitihewpeinbeknd pabddual-ass ay 4nits 204y maywequire a
certain VIR R385 tH&Q'M&QH@LJ?&ﬂQh@?@S AR seEI 0 SHRNIS P AR A1 of sample
to arglndlwdua assa% E ]8 Bﬁg each t correspon s fo an addresse
individual 3558y TRTBG1 " BT 68444 i T LSO R TSR BRI use to
dlstnbuté’fséfé’gé‘h‘l’ésﬁ’@ﬁ*ﬂﬁé”%&mf&‘ﬁ?@.°Dﬁféfréﬁ%‘f‘i8}tﬁé"saﬁf%%f‘ﬁé‘?ﬁ§ﬁﬁ’éFeéPé HoesHuddte solution, a
wash solptiasscarfchassuystrabe Boduaosder ldvage.automated system, the stage 530 on which the device
510 sits gaiapimeses damevestienta\vesidl dralativate tbePRs ki ing ok the.A59eM Witsa01 and
hoads 244 aRACGPLANALD ARSI AINIRCATRICIE.ARSRRY A5 deppnalialed In Floure 5

Altelrglatlvelt}{}athe heagls 5 s 501 or the f|UId n]sfeg( evice can be moved relative to the
15p0sition o Hie °(§31\‘}|c%e§iﬁys[6 i eBHE SOt ‘é HEsk Bepauss Bh PRl RS SIS and
rehydratéef &K dareTrd i ssBroea T hs gemet smigie Br‘yeréﬁw fistitsle nopTH ssetspribad bRt ariardias coated
on surfadeivifiod 6] visystefigueanccamphisecal katder, aruatigagbndoruiodinig teeassaydividigalor tips. An
engager mgqamr;sa@muﬁma&s@myn%@e@ Areemlyreeaianad fosbhspualyinig,adoss of an
assay Ui Al EXAITRIE, RMSARRBLCOMANNAMRAIRS AR DS ML MANRLATIAT (o the

fluid transfer device heads. The device can also be moved on a’stage according to the position of an
engager SPHEIHES [00147] In an embodiment, an instrument for moving the tips is the same as an
instrume {018 MvirmtRed devise as dtseaipbiercisrenaks rofidie tretisafef aaliicomrsideseritsadt herein. For
examplepavsashpleitbledtiontiprcario it Sniearpipeiielhead.accthd meitbdhe hassienthaepllection
tip. The QQH@QI&Q&&@L&&&%Be%aﬁ@%dntﬁb@&%ﬁ%&@)tﬂ@xﬂiéﬂé%@ém{&&gweﬁ?%&’@M%@[ﬂ\g system.
Afte e Jayd g een dolier s sliondi sa0 b diposed. and s ogls head con be

onto an assay Unlt accor mggto the boss on the assa Unlt The assa Unlt ti %e moved from

reagd®nt Bﬁﬁwt(s?’ FERYBH O SHEHEEERTE®an be distributed to the assay unit according to the
aspiratiofBriperemasdesciichcprovidee By thtspip eteadiesadf trnaabijsbeioctieiarted Anmniddiarform
mixing witiirsengelleptisadigspastansiihit j@itheadanivi By aspiration: sy RgadyReiRcHRR.it
30[00 14%4:1é}e%ﬁ&%@&ﬁe@%ﬁéﬁﬁﬁ%@n@ﬁ@ﬁ;@%ﬁ&%@ﬁ&?%ﬂgoﬁh%@s%%éﬁcq{rmn%ihéﬁg/ﬂr for
control 0!05@&%&%&%%@59! fasLiCBLERN BB SR Y H“teﬁ?d'&crualﬁ%t'on 2ERQ dateat%zs-ﬁ‘éécr%%ft'on to

promote the reaction and shorten the uration necessary for the II’]CU atIOI’l step system can

conprise & e Al G BE R SSITfith EF T PRUE RS & GRS Y iR & ﬁ?ﬁﬁ“"f‘l”(@“ﬁ ' 9Rck can
be configifterdoracatvarbipiisraitirsiiadsdyhasitsripbinvitcdendtermiaprt Sardntithn eFored tewnple, if 8
assays ahe ciesireicationdestubldnsadde e eicthichdadiprorloekvean beteapdighred iadiereive 358 assay

units. In seRMeIGRNPadINRRIS: &S@é&&&ﬁﬂﬁ FARRAHNRVEE %&Jﬂﬁg%@h&@ﬁ@&%\é%@xﬁw Block using
the mealgg,r[gr;{mggépegngg enlg%meg Bg{%tggéscan be rPerf(ar{ngld & haes?%gﬂu %‘ans lmown in the

art. 00149 An exerrr%% ary. system 00 as descri ereln is demonstrated in e system

600 0 m??n%1 4 P A LAtEhErela S EBIH YRR Sk & adietca iﬁe(?aqj%%{rﬁ?cféﬁe’iﬁgfﬁfsdg?fé% ple) is
placed eftérel PRARERIRCOPRUTSHSA AR yosBmisHeBHRtob o FBuH “Phes syeteitrbOtatstsredmprises a
heating Bkotck Bdfcthatng dnclvdimgl gtk Witimtion, calculation of the analyte concentration in the sample.

{60127} In some embodiments, the identifier may be a bar code identifier with a series of black and white lines,
which can be read by an identifier detector such as a bar code reader, which are well known. Other identifiers could
35 be a series of alphanumerical values, colors, raised bumps, or any other identifier which can be located on a device
and be detected or read by an identifier detector. The identifier detector may also be an LED that emits light which
can interact with an identifier which reflects light and is measured by the identifier detector to determine the identity
of a device, In some embodiments the identifier may comprise a storage or memory device and can transmit
information to an identification detector. In some embodiments a combination of techniques may be used. In some

40 embodiments, the detector is calibrated by used of an optical source, such as an LED,
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40 the assay units 611 of the device 610. As shown in Figure 6, the device 610 comprises a series of 8
assay units 611 and multiple corresponding reagent units 612, and the heating block 640 also
comprises an area 641 for at least 8 units to be heated simultaneously. Each of the heating areas 641
can provideYR2SMEH different temperatures to WO 2009/046227PCTAIS238867%856 each
individudPYRER I ah RFETRleat el AY AP R BoR&° BTOXELY BERNES i BF A58 18 Braait 2 Yeing
detectedsyTte bysstennB0odiedse thotryrtdersiade teerse e adw Brrotarrrbsibivihé) B5E8T detection
of a signakdrmin Anaszaly dRitd] loirpriese Ataiky atf-tihesgatectionobancanaliddona isampidor  [00150]
In an empQdimentuaSeRIR. B IQVILEdL) lRcale BR-RASSAYMRESS|alNeI0 B-ARIREIQE WhmBsan assay is
saetpcteg, [ R L AR amoomant: e Asieelal nadgadeaspembly fousig.adgiagtion assembly
for detecting & S|gnaff produced by at least one assay on the device. The detection assembly may be
above thSfEIEA drist SERTERE A BRRUACATRT AT P ARIPHS thectetie S UaLRE o rFERafPle, the type
of assayitraiifypericrrmee ¢avigthedddtctorriiechaiicnt beibrpermployearirhibodreters aa#bly can
be movegkinia eomraiininationvitia traeiagasay unit or the 10assay unit can be moved into
communjgatienviih.de: deleckion: Assambbi00d 521 - Mmeuy MNRNEe DAl anlcalsleiestaris provided
and ;Sééﬂ%%meﬁge%m%ﬂ%% device, Nonaimisng xamples el a.phalodiode, pholgmulupler be
(PI\/| ), photon counting detector, avalanche photo dio e, or _cﬁg'r e-coup‘ie& device CE"E)). In some

embodinf@HtE ShRHICHE FAEp b & GER T SO LS S B BU B T BH T3 BB TR an

amplifieritocsfizetd @ detedknivad epitieniittyalderignvindeatinpr i vshal prpiTe Sortrhigditeg may

15generaiiminesaance as deserbedperaiis) vsainenembrdinapis chiesiliaingscengetis detected.

In some gmhadiments adetaclionAssamnblyreuldbne dea dlwalietfiberaniic sakles connected as

a byndle to a.CCD detfeﬂ%door ttg a PIYIT atray. Th%tﬂt&%% gic bundle.co Iq be cuc!)lrlntstrhl%theegeigf discrete
5] b%fh eads 1§ conn B%?ﬁ(a ee 1V1?E|1!1a aﬂsayb -

. wherein an mndivy 2
fibers or of many sma fioérs uselaufo er to form a solid uch so undles are

commeréaifus amsisaeise cemurivriAmparREerhs pesetereare wooe s wrakret s edly ud
compriseapriigliosctr sepiuroleasrrupit Hedshditggeetfitninky Bibdéutl BRI THE g tesplivideabarrilluminate an
assay in @hgesteaaieintihanasi ksa e cxarmple; Hag:nasay cangoe it arcsaeneal aasay eftan
absorbange,assay, as are commonly used with nucleic acid assays. The detector can also comprise

opigs (0 el e it source to e assay, such.as & lens At fber onties, O1adlnsome
embodm#en S, the aletec ion ’sysfemgr'ﬁay comprise non-optical detectors or sensors for detecting a

25particubaPsaieid fames i bepeeeiatRr et e Sres g etial i ipor e CEBRatrERtRs,
potentioredtriedsigia kietmubiemmesometricssigriadditfof volyipounittsdable axd epddizen dt #educed, for
example eQayp kB0 dandukZaapioweizakl ef lesiieile g anic-eprapaunda fRolieb At defvies and system
may, aftgL,panufaciiing, AR SIPP&SL9. 8. SRd-UsGh I0aetba ARindividl R iNint 8- JrvicRarmYstem of
the Jgvenonsamas Rackaged niin AYSEl MARAL OLSITMClioNS fauss, Up &l Fgiment. the 30
sysfém o?“tﬁ% fAvention is generic to ﬁ?)e type of 4SS VS run on dierent devices. Because components
of the deVrEa¥dn HETABRIEIAFrS HaRIe MEBHRF hEBH ey SRt HRba v AfsE HFWHERsBr assay
units or reaterrxemits sorruprateimaitivted erobusisd yenienafieinei gfeatar haaridft owmenvhieh el Bendtext, a
system caarbfdenaatedybae et iplegevdees, and it may be necessary to have sensors on
both the ggiise And-tDer MG ABARISC S CRENARD S S sRIRRIAGOF FXA RIS ARG Shipping,
presgure o leMpelatie changss,can mpact e periormance of @ pimher of S3GoMRORENts of the
present system, and as suéﬁ a §eRsor Tocated on erther the device or system can rgiay tlhe_se changes
to, for exBpleVife ehorammiipler feerumpitat deserdtinmns of i frevenced Rany C4napatidn Btring data
processingpunptn ecanteRact aonticateFondssamipiie photve. fonepe ratereco P TRAticctBffeeTsiettared to a
certain lenebderiig GhippinghyaSeproriiceadad, on dircdaviceaennid deibeatotiinohargsiani:convey this
informatign.to.the Sysiemmher hedaviceisloseiieddtomhesysiemdy halset.heke may be an

additg’onal dgj‘ection dea/i e in the sXstertg to 40perform th(f@é% ta]s&ﬁ, &b §ucp a devicgwmgxs e
: .

b
. resu ¢ avera n some embodimen , TANEES JOT 455aYs are - UNLs per secom £ 173)
mcorpora%e Ato another sysfem componernt. In some embodiments in ormation ma%hbe W|Fealessly

transmittBY G it on doSyRERTAS th & Bk AT AT BRIt K OSGE i qRt At aresiar s A P L &ision.
Likewisemeesesbio fin litvargysntasn resas fdidts Shritameihdbrgense vbss sracertib s direrti EoReiiay e

desirableyumber of photons per unit time) can be about 1000-3,000,000 counts per second. In an example, an assay has a
detectable signal on the low end of about 200-1000 counts per second and on the high end of about 10,000~
40 2,000,000 counts per second. In some instances for protein biomarkers, the count rate is directly proportional to
alkaline phosphatase bound to the capture surface and also directly proportional to the analyte concentration. Other

exemplary detectors include avalanche photodiodes, avalanche photodiode arrays, CCD arrays, super-cooled CCD
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WO 2009/046227PCT/US2008/078636 to have a sensor in the shipping packaging as well, either
instead of in the system components or in addition thereto. For example, adverse conditions that
would render an assay cartridge or system invalid that can be sensed can include exposure to a
temperatur@gReEYiHaA"the maximum tolerable or breach of the cartridgBHE "_%'[?éﬁﬁthat moisture
penetratfBRYs Yoot SiPdrrdie sumReh baivdigel av earmmlrinee g s hiHEmTEL R 2t Y8 mbly capable
of transndtirier-dheldeercdmepdnfor eranidayiirekesshp homitaile it dedise 18dich wireless
commun{eaenanayikeu iseient it Rdshd tlRGRNQIOSoMRLIRH S GEnFENbIhiCadioKuAN alapas: CEiB be
utilized, $eh-a%ea Ak R WIEsERNRRFHOR W AMAR MR JFEG ISR AR Aedibe /SN, OF cable

line. In some eerc'gtlgommer](t:sé gmvglrel ersdé:‘%nrgecflog is establlshqdr usin exggg&lgﬂr&ngeless networks

such as %‘gﬁlﬁfér, satee, or pager networks, focl)ntp afocal data tranus?]loort system 10such as
Ethernet®eREIH AT V8 B SEAMrean AT S Ly Albeashbrsel AerrS o fem hhBsRT ®crypted
before it psrtesnas v idesdribedk prainlividielss smetviore. bre spatte tenyedimen espibrtedirmiburtipation assembly
may contaiicadvkaiessitafrared communication component for sending and receiving information. The

system mgysiadeintearatestbaraphiasalds faciliiate disployakintormalion.hAQLR7 Lik some

emt?gdimentstthe fgomm |cra‘t:|onP%§seml?ly, can have a memory or stora eega%/ ce, ;‘g&%?mple
15Ioca|izeé’%“ﬁ/‘55\7?,1 i WNIC ﬁw% iigﬁforn?’éi?@ne’c%ﬁrévéﬁ%ngl%%n“bgs Sreet A §?or€fge device may be required if
informatiiide APhutB et furmm gt of @M %ime due to, for example, a temporary inability to
wirelesslipséfineoteored etwork STH eamforimationncdic bedemsodiditedvwith wheld eviceiiderifier in the
storage deviGesli sapaBRGHtgeRisHhg.cRMNT ISR 85 sRrMak/deancraliy salafingdhe stored
informatign afler FASL AR RN L is. HUREL INSATaANRodIMEDs ansX B dexice

communijcates with the communication assembly within the 20reader assembly. An external device

is . POC devices. . . . . . .
can'wireféss y or pehys_lcally communicate with a system, but can also communicate with a third party,
including Rifbde Hrstkad P aspEamsteddruire drpia cen Aimtle erpidrames iRsEReh pefddnilIYor others in
the healtietiey & ptfiSenyird@8A6BE skmupkerplaryamist bridc g end yetenviasdieimatisiliated weikigure 7. In
the examplaoifigree:ids & patant celivel sablood sampe tenaWie\iee-as deseilbgdhaegin and then

the devicg g nsel IRt AR ALRCEE MRIGI G SURAUEE AARDE ARSKLOR YN BIL,CaRANIG.Of reacing
an apalyte in }h(tehb ood gamJ)Ie.lThe reade]r an be a ?/%temhla descrlbted .hfﬁgem. hec{tehgder can be a
benth-top OPSeSK B Sy SIS ANG Can B8 Capabie Bl Teading & paralty of itferant davices as
describettisEreabiteTife FeR RS GRSTEIERR 1t eRydrictsrekiryitg ditces BReRmedbEcla PRI detecting or
reading teifesultstidEtrcickie nioddmedetio hothrthige ) keple Fdureadhdy sadahieaatomeated
according4@iacR 6{RalISABLEIE 1 BpErsiBERAeNE Ll {0 hRAGHIIR 1Fa SAIMRISGRIRASISIAG A ST

Interface ), /A, LA CANRIS0 SERGIAHE BRYLAN NS SEIGEHOR 0F e CORMICAhIERSHRS to the server

and user mterfz?ﬁ:e. In an exgagq)lg&y system, the user gfo example, medldc I ersonn?l such as a
25 . manner. eassaﬁr gE O =1 de Ces 1) St?ﬁs prov di heremc e Xpange om gaﬂ\y{i the urrent
phySician or résearcher)can view an analy e the results as well as"decide or develop the protocol

used to ANoATHES the system. Results can also be stored locally (on the reader) or on the server
system. T8 Setviiidamsiistiasupatienpfecotes tat pathentbdrarizstandnp dtie fitip opulatdoricd atabases.
[001601 kigiie Spillustyatesdespyacess favnibildings sysen inrassessingtheaagieal condition
of a subjggtdnd Be NRNFRLIAR LG REFNA IR ARH QLAPRASHIA MBS A B:deXIFS iaagde". and/or

system as desgribed herein intQ a
y E% mounte |{1 a line anc{ separateg by a distance. In an embodiment, the heads have a tapered nozzle that engages by

press fitting with a variety of tips, such as assay unit or sample collection units as described herein. The tips can
have a feature that enables them to be removed automatically by the instrument and disposad into in a housing of a
device as described after use. In an embodiment, the assay tips are clear and transparent and can be similar toa
cuvette within which an assay is run that can be detected by an optical detector such as a photomultiplier tube.

35  [GO138] In an example, the programmable processor of a system can comprise instructions or commands and can
operate a fluid transfer device according to the instructions to transfer liquid samples by either withdrawing (for
drawing liguid in} or extending {for expelling liquid) a piston into a closed air space. Both the volume of air moved
and the speed of movement can be precisely controlled, for example, by the programmable processor.

[6013%] Mixing of samples (or reapents) with diluents {or other reagents) can be achieved by aspirating components

40 to be mixed into a common tube and then repeatedly aspirating a significant fraction of the combined liquid volume
up and down into a tip. Dissolution of reagents dried into a ube can be done is similar fashion. Incubation of liquid

samples and reagenis with a capture surface on which is bound a capture reagent {for example an antibody) can be
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database as may be present on a server as described. The system can configured to display the
personal data on a patient station display. In some embodiments, the patient station display is
interactive and the patient can modify inputted data. The same or a different database contains data
from other SHBj@¥¥#PR"a similar medical condition. Data from the other SubfEGEVERHE historical data
from puafaa%?mw&ﬁa%?rgwrséwa%tﬁfbaw’e%“%aﬂfé‘ag P A o arstrpeipittie Reter# 6 a clinical
study. 10818dskRigesatScaide thistrdbesxitdifioby bivbinef orerel demebitcesibrediatedtivist macludes the
data froractheralijeeii eaaetyenhihas inennrabiad tueti: publit.apbyvakobhe marver can manipulate
the data %&%M&ﬁﬁﬁé@é&gﬁ the data to WO 2009/046227PCT/US2008/078636 a user station. The
patleJ}t E q ’J? also b inp t%gi)e grver;s argﬁ%ﬂ;&r&}ge data talnmlg toa ﬁﬂ condition
that is st regl a data ase are 8 afso emoqnstrate a user Sta r%n ay an ow of
informatTbhEeIAS) BEPEHFSF GRsFeier PSS SR H LM RPN of Figure
8, a patienttiat bidimesudiquid B Ut 2acbouil yhé| picyigestn plesdritinsdchitifiere tof tih 81 VERrtiortiesoligscribed
herein arghplpeR ik orusiemOneadRpaSRAessr hathhasitn The-Ratian! kapp\dem: tha data from the

system at,a patisntstation.displax ARt nedibaerlRY:NeN dalR. A D e P 068RSflowesthe data
fronlwothe ati glt can Bhen tr@/et{wover asqlq‘%uqﬂ?t ork sugh‘m% tghe interac fcir e?zX%T xle n an

iip 1 rﬁrew,ou ES ndt re]g Capture §
encrypte ormat tO a server co rising‘a network interrace and a I’OCESSOI’ whereln e server is

located aPP‘&”Eé’rﬁW“cb‘Mb’iﬁ?ﬁ‘ﬁrﬁﬂ‘B&(‘j? 1A02 chvRiear HeATCanTEm 9k %‘éﬂf’@F%&ﬁ‘lﬁgé“’rﬁ%&@aPE‘ondltlon
data to mamipotatetevdyipde st dftee datle fromitktenersancaprd dinine seshortter prmuits I@vErEepublic
network as sipseiithedte Anliiseidstationiqlib e usavsialiphcambpititmedicat affiecaardalasatory and

have a gL SIHaN. a){oﬂpoﬁfam@yﬂ@%or@ﬁwbécgi JQ%@%@% ManRUakoNnekIg patighEdata to
the {nedlglalupersonr}el qn examp e, the medica dEpersonrg(;,\l canvrecelve results a&d analysis of a
sample from a f)%t flent from g{’e§?st‘ﬁ P’tﬁséaﬁa}henfsa inieiered i an atter r?a?eofoca{'on EHE as the
patient's Mt lOtHEPIE M HeEritfeRBcan iR Anibre by &) Sftitey SgersAsBERe it staiteniidre
describetahdrelevictS[R01:62] drvgidaddeanbodinméhtythacixteddiat felkcenan! bel assomputelsyStem,
server, omatheisRictlanidemiee CAprkigR] Seling-dpioralian @LPIsasENg iekmatiand In some

embodimgaia sl ViERIDEARS.AUR QLIRS QHANE SNSRI SRV SR Qhalfier electionic
devjces ca able of stoann gformat on om[lp lllrcf 3‘{‘5"” ormat on In some embodiments ar‘hexternal

devite nAyPRERPASPS HS EHELE%GT BEGE y?oreg)r(aa’n?pcfm R R %e‘alcal records
or patien®*Pfig¥ory, clinical trial records, or preclinical trial records. An external 20device can store
protocolduB 43¢ Fumem af iesteps sbimeksoaanibe dranphslkedy iithe: cOhermumicdtidnGssembiynef a system
when it hasd espivied ar-geptfiendndicaiingnhichsdemeehashaendneesied: i dhaisystem. In some
embodime e Lol Ol 3 0B e RANEA! AR, eGP ARG Dopme R RO RIS g externa

deV|ce St res more th an OPEFLPI‘O'[OCO ac ce In other.em odlmenﬁlﬁatlteyt mforfnalatlon on the
e maximum vol Iuent that can be f”f‘ e is 250 macroliters, the nractica tution o
external evice include S more an one [?TO OCO n some INs ancés e externa server stores

mathematiekissmpiritaba 15- it de sy s pRIGESTF25CtIR %@rﬁ%ﬁ?%?ﬁ?ﬁl&ﬁ‘&%ﬁ%f%%ﬁ?bly and in
some embodiermstoioaltttateiineg thavalyteugoticent fationtouel (loiily Huidispamgie sf0DdEEPIN some
embodings A#e MBI ek deYiIGe:SARkIRGIITC 1ONEs QEBROEE iS BRRESFIE BERIKNAWNSIRAhe Bidiard
commer%@Um\é%lﬁbL%%%m&y@;a&ﬁaﬂ%gﬁcmg@amg nﬁﬂéhomra?egi«!g; offid backup

cap?outy in the S¥ent |lure @e or mor Xrers ar other CO ngotnen t e external
ein arla

device, t8MpBrovETe avalfaaﬁalﬁ RISERY “éa tK’se 1 2808 sy BEIRBI SR ed on & distributed

network HRETETSE ey %M%b‘f“ﬂfﬁ?&?fﬁ%ﬂ&?&ﬁ% e ahenfirssdhy fﬂ%f 22919888 sing according to
the presemtcivaioti onyesideidnipenksté tidihs sudh ascopipytersdivercldy shirmédtvivg, tine fvékd for a
server. [QRkffd-Acoaival aapivaliidas adatanacea anshasliaMEQRIESE sariislalabascameeside
within the, Sef; V%{]al%ééy%ﬁ JP&LQ&%QH@J&QLQE& $SNELRSIEM IRLISACCERRINE IR R SEINeL AS the

|nformat|on | se ma cont
35 sample as gescg‘l? % above, tk/e

can be diluted multiple times until the concentration of the analyte is within
an acceptable detection range. The systems and metheds herein can provide accurate measurements or estimations
of the dilutions in order to calculate the original concentration of the analyte.
100142] In an embodiment, a system herein can move a liquid sample and move an assay unit. A system can
comprise a heating biock and a detector. In order to move a liquid sample, a system may provide aspiration-,

40  syringe-, or pipette-type action. In an exemplary embodiment, a fluid transfer device for moving a liquid sample is a

pipette and pipette head system. The number of pipette devices required by the system can be adjusted according to
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35sensitive information, a security system can be implemented that prevents unauthorized users from
gaining access to the database. [001651 One advantage of some of the features described herein is
that information can be transmitted from the external device back to not only the reader assembly, but
to other parti&s281°819% ‘external devices, for example without limitatio %Cll}/%?\z%%s{c%ﬁf’%one. Such
commu é’(ﬂ‘ir‘?féﬁﬂyﬁé"é’ﬁélf)‘ﬁﬁﬁﬂ%%%W?Wﬁ%&b%@saﬁﬁﬁgﬁ%%e CTERIPTHF SRR
embodimerisapicmiedtarserdadareabobicettration or other patient information can be sent to, for

examplepmutn ¢idimaiidehitsmaedic akpets of v il rdatieni20 WO 2646 287 Ra hitE2008/078636
[001661 f\ceardinabuihs-datagrneraiadiviithibs dse Plinasiieptdaviaasang systemsgsan be
utlized folBellINYG G4SN0 A0alY B0 e AR ILBNon A1.40 ARAMIE A HRIEELIATOT1
Another advantage as described herein'is that assay results can be substantially immediately
communirditistetessan Tl g forfisare A rss 0R Sr SR B BIBATA G tHR PR RS PEEPA A once the
analyte esnarentystionriseadete reriirocuntied sexpler dalefixiel Head fA2isantbarsshifttitriyiaarateht or
medical persoBnekyke Mmaineatkiaiakesiirtheiaeton., Ehe Batilumicaenssiep 4iasthird party can
be performed. witglesslysas described herein, and by transmitting the data to a third party's hand held
devige: G hRaLY can.Le. nallien. oL e AsRa Eolip A AVING ADAAMDSIE, Thus. Ina
time-sensitive scenario, a patient maf/flbe contacted immediately an nere | .urgent medical action
may be FEEFEGPITIUEEEE] B detetiivr sotiinee BabstitintarTdaHiTar SLHai At WA Huidic
device afteteit, ibeiramridtion e dyskive THoisyardaraiolis forfihidiyideTA eclaipe doftbe proitisetis to be
downloagias: fesnuaits sxtakn aladesiz endidftiifg INtsOMe embadit enislanexdesnabidsngaehin store a
plurality ?ggag%t%glﬁaa@wm@mgmuammw@%m&@m&t@@c@aﬁm@a RaieNL@f.group of
patllesnts. or | %%Q%Le, when the identifier is transmitted to the external device, software on the
extéfnal YEVICE can O‘Eﬁam_ the identifier. Once obtained, software on the external device, such as a
15databd¥84 dnsose rredarsatificter e ATt oo poraehd e W eIn sl g8 gaptedWith the
identifierPty &by oriedphorddokdsrassdemidtowitatth endefatifier, for example, the database can select the
protocol padsoftwasa ap dhn-exiermakdevigacan thend mnamjtihe Prptosekig:thanomapRiaation
assemb'¥aaIuLb%@%ﬁmdﬁﬁn@muegiggeu%@ﬁpm%f% sprelficallegasacipted withe devicemllows for

any component of a device of the invention to be ysed with a single system, and thus virtually any
o AR B e e A i e Rt S S e S i i O
Protocol ST &YeR & REdpk IR EPUIRR Q1SR SETShIIEY: For example, if it is beneficial to detect from the
same paliéH7hir analitdinnteminteekndodnarit tertipnaliteavd ecan ivvwaksnpfotoedts oyelies ekternal
device agsguiaied withuthe-ddentifies. canaiveitach. e assqtisdednwitb-rdiffareahdaohthe week, so
that whep the idaniifien s dalasisds the.saiivrs. on Re-exiemalasyes sancaleska sPagific protocol
thatzlss as oaﬁ\tetd Wéth,the %¥toft vyile%k. (?i Ql?gilum ?‘3’9}% e bodlgi]ecrgﬁg d%aglsgytanr?%}é be
provided With S pRIrSIH ST Vit S 16 (1SS 18 dEtect s Vanety of anaiyies. A subject may. for example,
use diffePPRtedelcasbe it arfotbite A58 BraHRefRRbIT SHifeBMm b@ﬂ%ﬁ%ﬁé&% EBFRREFE Bh the external
device asseciatimgethentdetitifieapsnithin godotegsol majeidsiiticdiplivcess tuleonTpatdothesspirrémt day with
the day theigaviggeigtonhetisarbpassg-annad inicapdialdar-axam paodth foraxample cthecisniglays of
the WeeIgﬂgﬁg%}@gd@ghq%tt%eam%a&q%gg@ggcy}gg_eIessly send notification to the subject using any
of t?g Bgomﬁahgds described her inﬁorl')rlnqcvyn in }hefrt to notifg/ thertn tcll"}attan incqrrfetgt device is in the
system angd atso ST e B TEREHAVIEE TS toe That g8y “ThiY &&mpia i ssly tratasve ahd can easily

be exten@BBFRR forleaseasIEs A Sy brdamsieR-tihatiay Wekiie i PHBr B MG SRSk B ditect time of

day. duration necessary for the incubation step. A system can comprise a heating block configured to receive an assay

unit of the mvention. The heating block can be configurad to receive a plurality of assay units from a device of the
invention. For example, if § assays are desired to be run on a device, the heating block can be configured to receive
35 8 assay units. In some embodiments, assay units can be moved into thermal contact with a heating block using the
means for moving the assay units. The heating can be performed by a heating means known in the art.
[00149] An exemplary system 600 as described herein is demonstrated in Figure 6. The system 600 comprises a
translational stage 630 onto which a device 610 (or cartridge in this example) is placed either manually or
automatically or a combination of both, The system 608 also comprises a heating block 640 that can be aligned with
40 the assay units 611 of the device 610. As shown in Figure 6, the device 610 comprises a series of § assay units 611
and multiple corresponding reagent units 612, and the heating block 64¢ also comprises an area 641 for at least 8

units 1o be heated simultaneously. Each of the heating areas 641 can provide the same or different temperatures to
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1001711 The system can also use a networking method of assessing the medical condition of a
subject. A system of communicating information may or may not include a reader for reading subject
data. For example, if biomarker 35data is acquired by a microfluidic point-of-care device, the values
assigned to%iftElEAMdividual biomarkers may be read by the device itsEH Y HYEIA G device.
Another BXaHBE Bt i /et Be A d5ArEs AR ey Bris e S Pre alisbet tritadrstfdSbeen
entered istem 648 elonieprivesdi deteror Grehar apphigmidiairchear ST fordbiestioxalnpbaedfrerrermdesy would
consist aharielestenicpatientieaanthdalahnsadiemmdich subject data could be directly obtained via
the commuigation SREHMerK » WIS WVl & eificacuefRaricHlat driascanpe demangtrated in
real-;ime thu? 40justifying reimbursement of the therapy. [00172] Noncompliance with a medical

treatmenﬁ?‘?ﬁ% uding a clinical trial, can seriously undermine the efficacy of the treatment or trial. As

such, in K8HH dmperRhpdiEte thlesensiesrdserpratiieivendsrrtarahdy tisbrtsEo
2009/04622RROT AS2068/678686 gatienTwolwsionteabi nods teekiEncorathdifimetical
personneligfisids h RANSOIRE AR iRl ex TRl patighRidakinganhamaacut éal dganhas part of
medical featmen RlanERN ke a-Rodil.fuid samniewhichis assavatasdascibsd.herals, buta

metgbolite concent%atlon, or exam‘glg dete%t%g (E% the system may be at an elevated level compared

toa nowi profife t ea‘ Wil harea e mu ||5’Igf 0Ses ot the pfharﬁﬁaceu_tical agent have been taken. The
5 patient!¥HFRbBiEarparesRhar LSS fiatPErel A2 Hetredhh prisiieR G a Ry o tHBS FiEIBSS methods
discusseidchdre phoiriide rigtovithialied vt SN .mbtificetiotng idetectoa nuftralicdboticdicdach daRBA or cell

phone. Sughleadsnievyoapofil emesnbaiiacaiepiosisiorrdena Bxtanaldeviaesdescntrdhesein.
[00173] '&@ﬁﬁmqﬂ%mﬁ% heSyslRmGanRe WRGddRilRN LR HRPRRVAING O PALRR{S which are
ben%flted or ha[med \éa therar%éi Ln thi wa‘ﬁ, drﬁlgﬂs w@sh }{a}gﬁhrrl‘%utoxmltyt at EeV\cliOiJlgn I(!:[)lteherwse be
forced fr&f t_eé marke %_:é'ﬁdg%c save I ]ys?a bcating them only 10 those who will beEnefit. Methods
[00174] TRetEGEeSatHoRRSRIS SRithaciriranislie R Fes crHoamlerracrriadie fypdie 0 45 detection of
analytesderegent tire SNy filhidfiorpia suldje otni¥ becoetctd nf disthte femaybeusedlifianvide variety
of circumsianseadnclidingidepiification andwaaatification.chnnalies thatanm esseeisiedavith specific
biological progesses, 15physiological conditions, disorders, stages of disorders or stages of therapy.
As such, the devices and methods haye, a broad spectrum of utility in, for e , drug screening,
ot gt e e S R U S Y B R Al
recurrent® THERRAARFEEHOMEY toeathi &itiberel Bl u bR iDR8 &8 2 BFISH it G therapy. The
devices armdimetheds @recalsopalrticedarit usédfio kfgrasexsaiiv dgaorechinita cemptiglimtaltstagerof
developraentpidher apeLcs, {BREOVIRG Radienipeampliance, monitoring ADRs associated with a
20prescrfaﬁ94ﬁwwp%%&%m&%&msys%tﬁgyggméelgoqdosgaﬁl Bgelmihe-6RtFakiakgratory to the

resiglsence of the d[?ratlent. fTheboletvgce can be emlplloxed ona rescc{lg)tnotn be%5|ts, uttu;zed q
phafmadBitieaT BER B a8 i omtoTng tharapeutic Sgants Tollowing teguiatory approvaror utilized
for payor&"BHtEsfciEt bbb PRt ditt Aecsiliral tapdtery o paBeG Binif #tdr @mbodiment, the
present imiértipheprovidesecretboddef detecting an analyte in a bodily 25 fluid sample comprising
providingoaieép achsaplesiaeh davie-onaysiammf ihaipventinwaliowingihe.samplnadg react within at

least one,a5say lhQF MS-J8ViGF. RO AelEcH N NRARIGEIAN R-sIanal e aled ipgahig.analyte in
the blood sam&]gé L90176]. Flglur_e 1tgemonistrates an ey erpeg)tlgg - embodiment of a def\g(e:% of the

. . System ven{x?n 1s géneric to the type of assays run on ces. Because components o evice
Invention-comprising at least one assa

can be modular, 2 user may only need one system and a variety of devices or assay units or reagent units {o run a

mltitude of assays in a point-of-care environment. In this context, a system can be repeatedly used with multiple
devices, and it may be necessary to have sensors on both the device and the system to detect such changes during
shipping, for example. During shipping, pressﬁre or temperature changes can impact the performance of a number of
35  components of the present system, and as such a sensor located on either the device or system can relay these
changes to, for example, the external device so that adjustments can be made during calibration or during data
processing on the external device. For example, if the temperature of a fluidic device is changed to a certain level
during shipping, a sensor located on the device could detect this change and convey this information to the system
when the device is inserted into the system by the user. There may be an additional detection device in the system to
40 perform thess tasks, or such a device may be incorporated into another system component. In some embodiments
information may be wirelessly transmitted to either the system or the external device, such as a personal computer or

a television. Likewise, a sensor in the system can detect similar changes. In some embodiments, it may be desirable
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unit and at least one reagent unit. The assay units (for example, designated as sample tips and
calibrator tips in 30Figure 1) can contain a capture surface and the reagent units can contain items
such as conjugates, washes, and substrates. The device exemplified in Figure 1 also comprises a
whole bIood"’ébFﬁH’é‘%&%ctlon tip, a plasma sample collection tip, a bloofl ‘?ﬁ HWER 7% Beads well or
plasma SeaFAfEHHR ISR Aeteg et BIOkATEF A A G EE WW&I°°§‘&‘?ﬁﬁi‘ésd"ﬁFa*‘§f‘ﬁ%{’"sﬁlﬁfb‘le well or
plasma diuentrieHdeoi cotidirtiphdi spadatbreasnsioCrPerruiysem Boelidfar caa ineddasomprises
performingan gy e inkeshhirt Ridho SaipnhAssadEbl b A) dradbanbe xatmpeagtesetiliad in this
paragraphy.s3malgiis provided to a sample coIIectlon unit of a device as described herein. The

dewg:e %ﬁ] a se rteéj Anto a&slé/st m, Whereln S etects e %Qﬁ ff gartrl e or device that is
21m: S 31]1 comprises a umca Q1 358 111 €0
inserted e sys%em can t?len communicate with an externa eV|ce to receive a éet o’?mstructlons or

protocol AR EREsLY ERshAT 6B oth B el SYBR SRR Po PR A A RIGE. The protocol
can be sesintipthé giog rarmmeibitop roteds embf wifientl ydrasfetideyivted Fehregtipstath s Ippdgmexample, the
fluid transfer g \ice £agagesng 4Qsamplel pat theosainidgavaneaigkscu & eemainyakige of the
sample framothe mlﬁm%gmmmammﬁ B0 AREHeaRe of ik RS Hetps: bioed cells are
remgued e iasle oLibe sapis.can len be. aspialed g e plase (R g A assatdle by he
transter device according 0 the’pro aeol. e tip containing t asma can
2009/046W%§2m§fe‘7%8§@%ﬁ YRR oS ERIETE FOTMRISeHRE @%ﬁﬁﬁﬂfeﬁﬁ%e@ﬂ’ée@&gﬁéﬁ? for the
assays tofizec¢armiviainicli femeeneolifatisndeandeddre admpinsiiheswrieh diltishdcofittasaehmple. For
exampleg@acha&SayadiRa GeE3 b UReatbeontain a sample of a different dilution. After the sample is

aspirateqhiinke; an fasayxvaih oy the.fuid Sansfetdavics, e assavyaitcapdhepdedockbated with the
samgle t]o alllow tawge gc?n}/te greseﬂt to, att ch todthf ca tu e surfa Inculaaftlofgs as 5described

in this exampie can’ be AFthe R tceanme(gé?’r ure €=V|c1)ceer'|][(})a rﬁnm or exampt1e 10
minutes,*8rehpf ﬂ?‘ﬁ’?ﬁ@'étﬁﬁ@%"é@@ée&f‘fﬁ‘é @yé’t@’i’ﬁkaé t&‘é%?fﬁé‘m’}y@fé‘?ﬁvﬁﬁﬁlégwmﬁ “¥PBngage a
reagent hitrdeidrtssed withaired géhthederiss plndirgntetberses Jayicto I eomgrerdmentitigividual assay
unit that Have-dcaaptiansiyiacedoidhak assayed nthisxampe.He fikshreagen! iS a detector solution

of an EL |@Ass{0f, XA DRIS:RMNTISING4 gsteciahantiady:aush.as.2.abele d aniirraigimantibody

dlff%ent th%n the fap}mre sur %ce The de} qtor splutiqn is then asgmgted out &Ooft e assay unit and
reager as 8 external device Can wireid Sica, 0 unicate a system
thein a was Ion can bé aspirated Into the” Esyay unit'to remove any exceds defector solution.

Multiple WQ%‘H%E)?WH%%&W@&M%%H@%’PH Efé‘%&’éﬂ“i@ REFF RIS AHEESUSTAN® which
causes theestyoeinu diste dtdr $aditicretodgktemiluminesce. The enzymatic substrate is then expelled from
the assapiisé and:thgesulis-obibeyassaysatentead byradetertor altirsysiam. 1Alpash step as
describegl;;cuRalia %EQ%Q%HEQQ &@&%@éﬂé&@&%&%@ %@i‘@@[ﬁﬂ&d&ﬁﬂﬂ&%ﬁ@ Hnlvﬁerél}l%ﬁn“ re

progess af'gjer Bu tlrégsthescgtggrllg%s Nt m mgystem is.1 aglt()0 Sateci %I ca g}%d §¥ a protocol or set
of instructions 10 th amm tfes ste ne exemplary met cfﬂroc as With delivering

a blood S&¥i5rd it emef&acﬁ&ﬁafwéﬁhﬁﬂﬁefga%‘is@%&ﬁlmé% me&*éa%ﬁas%aeb’ﬂ@%% tip and
inserted diffoehdeplasmdesabal biicn Weliestittormativelysahblibibodierrive depasitedtdirantly into a well
containingi@tioe tanpasataik 6f ieXaeie, rRlas iR ﬁﬁﬂiaiiﬁlﬂeﬂx SRGOE CRIAEGE aubdiy-aarety of

methodsc@épﬂ,%gr@ﬁ%&%guatelaam@lwmﬁpﬁum@é% gm&pﬁ@ﬁgé)uz§lﬁgim9@§slze@@le beads
andagOart]ybodllegfttger{Emove tgecge nents of H;le bIood that are not lasma. T e Ias a can then be

carfied by a'plasma co fEction tip as to not contaminate eu%eériﬁﬁ §C\7V| aﬂwexewﬁ od collection tip.
In this egﬁ’ﬁ‘iﬁé‘pﬁné‘fﬁrﬁ%ﬁ?&%ﬂ&fﬁbﬁ ﬁﬁh&%ﬁabﬂfﬁeﬁﬁﬁeﬁr@d&%ﬁﬁﬁéﬁl%‘aﬁﬁf‘&? Eﬁlﬁ‘élrﬂsand dilute the
plasma sksidple ddkierdiieneteplaseddosawmple ks treendistilbrmdito thaosddenplintistiis sdprleotigns) to bind
to a capise-Buriaaan Thesasaayl Mt G aubaieetitar alloyuio paicapipiRikedatinneto be carried
out. The @iRay ripil NRMEAR S HeRd R COMGOLACANINGALS IQ-2akind WL ING MRRGUAN:IR;tRe assay
unlg Thergg%%11 igate can com grlse n entlt that %Ilow far the ete ion of an nalgt of mterest by a

t 1m uts e emem& Oma v1ce reader, an ysie escn herein
detector S t?(i‘c or nce con ugate as’been’a é to e assay unit, tﬁle reaction

can be |%&?éﬂﬁ%ﬁ’é§%ﬁﬁéﬁ?ﬁ@tﬁ?ﬁﬁ’%’r ea?ﬁ‘é’%éﬁ‘iﬁ?éﬂ?‘ﬂ‘é\}&%‘%]ﬁﬁw‘imhd?&?@ént unit
containirrgtientyatien firtheleemio gabedionehierihg prisgseatidyylishiavds segrackhie ehiplaidpiaromelfove any
excess Ganitgate thatsenndnt arfera\wtibanyoamal vie: deicatianuidie mdashiniravéiyaRxadssnconjugate,

a substrafg. ¢ap, be Added;lodbe assay-Hniia0iokn dalecion i addition, ndheexamplget Egure 1 and
this,ethod, 2 califralor b 2353y, 4Nl can be used to carry

€rnal da
{08161] Figure 8 also illustrates the flow of data from reader collection data that includes the data from the subject

to a server that is connected over a public network. The server can manipulate the data or can just provide the data to
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out all of the methods described in this paragraph except the collection and distribution of the sample.
Detection and measurements using the calibrator tip assay unit can be used to calibrate the detection
and measurements of the analyte from the sample. Other processes and methods similar to those
used in thisEQAMPIIEE described hereinafter, 35[00179] Any bodily flufdfs'SHEBEEH S contain an
analyte AFHFEEPESt CARPRIET bR SER T IRIOR %?ﬁrfﬁésmfé%%m@ﬁ&‘é%f% i8N, For
examplesctidéion gat matdted invadriploc Sl s ufinmstriesausenisitio i rediedlscefiafrafienntain any
type of comesenbeeimployeckdauilyxHujds ks dnchdplbiytrases Niok biTigeet) diakd seamnesaliva, urine,
gastric apd digesiMe:l Uk 836 slehsshenvaasinabduid.datarstitiohlidsderivarfremeumorous
tissue liquios,eitacef oM. lssue, oapies i eslabieshinal [Lid, £1.a0 sbadimeifie bodit fid
is bldod anc caneﬂ%e obtaine y a mgerstlgk inan em oélment, the bodily fluid sample is a blood
plasma §5ﬁfﬁ%%ﬁ§8@ie§§\ff?6’dwef?ﬁmm§‘%@%%ﬁ%6W&lﬁﬁfféﬁgﬁd‘?ﬂﬂgtﬁﬂf%sfgefﬁ%ice in a
variety obvrayspinciurdiengrybied feotdirtiterior demriripg injeeorbintetapt petémyctrrGrrbarideliTnent, a lancet
puncturesitegeskin anchideliyais: he o/ ARRY/HG22APGd {3200 8/078636csatrpl@anato the device

using, fop, ExAMPle AravibmGARIlARLAGHOR.ASR AL BE YAGKWR P60 Ehedancalsmes anboard the
device, or part.of a reader assembly, or sja al ne component. Wherg needed t(pe Ia%et may be
lg %h l¥ T I 15play the

; station. The user station can be a edical office or la oratar% ave a user Stafion fiép :12(?0 )
activated by a varlefy of mechanical, electrical, electromethanical, or any other Known activation

mechanF§Fﬁl‘6P%Pﬁﬂ%é’harfﬁﬁ‘éﬁi@ﬂ%f’%ﬁféheﬁ?&?ﬁ‘d{ﬂg‘?ﬁh&ﬁ&?ﬁ@rp%ﬁ?ﬁﬁb ieEhimele Hosdie mechanism
is requirecsanphtie rrcozaTsimand B obagabollifipfiaivkiont o e it drabeaoidt soduptefed example, with
a saliva semplacchtie: Rllected it Gamb epinamddniaa collestinnoigias unitehihededice. In some
embodiments. there.isa tsgy activated lancet and sample collecting capillary within the device.

(00381] Theeyolume.of bodily Iyid 4a.be used with.a methad of device desgrbedferain s generally
Iesssihaﬂ aBoEJ BRIcron e?s, urther can E)e %‘etweenpaiaod/ts imfo Iv(fb microliters. ere desired, a

sample GFPERS SEHiteBRErion o BRFATPAIPEMETS, 1 spraersrirshidie e OenfitiItT % %ven | to 3
microliterecanipetusetforseetectirmgenentraltdevsingerbide slipjoiot thivdietide viceechsiam embodiment, the
sample ig26uricraliters. 38} dnpnembeditnant ithaive lumaseobhadily flsichiiseddekdetecting an

analyte yijlizing e JeVIGEs SYRIeM S0k MeBodaiis ane-dioR of fuid.EeLaramplespasdipp of blood
from a pricked finger can&rowde the sameglle of bod{)lé/ fluid .todbe nall%{f%ed withad |c09f,asystem, or

mefitod 87 Hie Tvent 5?%‘.)0. fﬁ(&i@’ﬁff‘nﬁ%’ghek“éhr%f)aaimgws@tﬁe _oaiff} flul STare uset %Ilrectly for
detecting & ahemitae prevet i rids suin ettt Aire Rartrer Brotdsing Y HiRee Wsired, however,
the bodilyfhaiitsegamhacprodréatertSeiore pplerforihmigah e smelysioditra thevicmal ThdceRoise of
pre-treatmenisd ik depenchondhe tvpancifaodis iiuia s aaehantdianibe aatucawhiheanabteunder

investigafign s EoL NS RNGENE 8408 ANANIGIS AR DL AL IWIRMRhIRR SR RIGfaadi¥did, the

samg)le can be concentrated via any cqnvecptional means to enr ct] thten ana]I te. Methods, of

2 count sent 828 a corrmi:lumcat on mt{ Y ana im stor'ne 5 (? Hﬂ(a]fs 10 calculate the € CORNC Ell:fa 100N ;M a
concentrating an Z0analyte include but-are not imited to drying, evaporation, centrifugation,
sedimentafibtyt&Epitation, and amplification. Where the analyte is a nucleic acid, it can be extracted
using vaifdigsiyiticoan zphedimentsciie micabisoliriorsushdsing omuolecraciddsindingrashistolidwing the
ac}cqmpas&iﬂ@cimgtwﬁtkemssmmmael&ym&wmwm@wem@abﬁmﬁmm@wﬁmesent on or
within a ¢all, eXUARIANLANRE. REEOIMED 43188 Rind.AYEAIS REIE IR RUELRAL IR Dby
antlﬁ)oagug%nts rguc%] as EDTA og heparin, enat&:r&r&gﬁ%gtggg%gtssych as SDS or non- a%@o%algurlng

. I 1y
detergent SUCH 5S TRESTt Sodiurn Geoxylate. titon A TWEBH-20, Trocessor uniis

the art, wherein the data processing according to the present invention reside on workstations such as computers,
thereby eliminating the need for a server.
[80164] A server can includes a database and system processes. A database can reside within the server, or it can
reside on another server system that is accessible to the server. As the information in a database may contains

35 sensitive information, a security system can be implemented that prevents unauthorized users from gaining access to
the database. ‘
{00165} One advantage of some of the features described herein is that information can be transmitted from the
external device back to not only the reader assembly, but to other parties or other external devices, for example
without limitation, a PDA or cell phone. Such communication can be accomplished via a wireless network as

40  disclosed herein. In some embodiments a calculated analyte concentration or other patient information can be sent

to, for example but not limited to, medical persennel or the patient.
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[00184] In an embodiment, the subject collects a sample of bodily fluid with a syringe. The sample can
enter the syringe through a capillary tube. In an embodiment measuring an analyte in a blood sample,
the subject rforms a flngerstlck and touches the outer end of the glass capillary to the blood so that
blood is dra actlon and fills the capillary with, a volume. In E&a S@?%Q?@és(the sample
o O A g e S T S e HABRT 5 2o
mlcrolltemﬂﬁeﬁr*&‘fﬂt}m’éﬂ%ﬂﬁg&c%@é@@ﬁ%@ h@iémﬂ 10®#851 In another embodiment, a method
and systér igiprowtdeditonaia Reafiacsmesa mpessulstantialy sfieemtile thhlaot gelafraimadblood
sample. WhsmneepdiyctingAnassainbaanaHesare itenspntainatndhe Hegtplasma, and the red
bloog cell t%égggggg&vrggﬁ aire ctlo él-'a%(s)l% d]‘ ggtghygpggdrqpasurlngw% bIoogeg g#( the analytes

of interest are in the serum or p asma For alinica purposes th ?lnaﬁnreporte concentration of
multiple Bi3%3d ?é?&%ﬁé%@&%‘%sfﬂﬁé ‘fb"ilﬁ’éﬁwﬂbb&?ﬁ‘ﬁ%ﬁdé‘?rﬁﬁgﬂ BERFAPEEEBdHIESma in a
diluted s&prpeting thadiy tea dord Pty sdasd kglhdovitsidesabistbranterds theetifiad ofi el asspy ofseloiceadiy the lab.
Two opesajitmrs:n aybiem hes Sod yrprenda wLIbag, apaaes ey i uiitntarishedhig et -rltsgmoval. Blood
samples ygiy sianicantyniy shepreportion of the sample volume occupied by red cells (the hematocrit
whigh vayifsbion ahoul, 29S8l bulhetmere. 0 A ROk ohcate v ienment ey gssay systems
are operated 40Dy non-éxpert personne the volume 0 samp le obtaine may nof%e“fhat which is
.mendedSW%W&W@*&WW&%@%8%%%%9@%?2@50%&&% Re e B tRETEPY ARt
concentréisabofB 00 SXGA8 DItTIRGTY HS ODBHITGE 3G 00 ST cisferakithabl bystesepassaaeibodiment,
the presevithinpentiGnppteyidesa tTetiatk hretdepin gpiasmadramcrhiast sanmlexisspravided that
comprisesgfma@rag@e@mglﬁanap@ai@bm@@%&me @ﬁc@masyzs@%pm@@ﬁ&qm@m Rkﬁhcag'Lection unit,
whaiein (emadnalzabic Bcies combrise a0 T pRc cpLLe Sulnce, BL BD Jo qoniplasma
portlons 0 samp e, and fp a ma netic Tiel ove a plasma collection aréa“to the

mixed Stﬂ’ES’E?d"éﬁﬁfff’I%"fﬁi é’ﬂ%@?é‘ﬁ’% ﬁ"é‘f‘ﬁlfe &ﬁmﬁﬁ%%sﬁﬁﬁ@r@&?h@ﬁméﬁfﬁ?e on top of
the plasreeoslidetionanfeea rhené iy petidenyin gherenphanieateirormil dod satmp B 8di88] Yorder to
process biaodisginfiesy thecitd eas dyktal-ef diennuaiptismt BTadic bbearmagneliceraageit or
object WQI%QIM%@M%@@ RANGSMAGRCIE 1oV Q8683 HaMm plasma. The reagent

can e pigwiaes, nhyophilized form hut alsa can b present 2 a laid dispersion, A feagent
comprlsed 0 agnetlza particles (for Toexarnpie, about 1 mlcr meter in size e toated with

an antibSaYF 64 PaEE Ay BRDPIs S SR XE Apto? WeehoedreodriLapie @ﬁ?ﬁéd’ﬁﬁ%ﬁ‘@"‘tﬂé"f‘bagent also
contains trmistsomitdernisediatedoviia the dhntlief seeantigh hsaswhintd withe biffaniabe dthowtalbeddhwith an
adaptor mieiety (suchenis daiafia, digoxiganin mekiltoienorithaliianepehadierbd: aral/siiga.adlood
sample, the edilioag Gelis in a diluted sample co-agglutinate with the magnetizable particles aided by

asq tlorbﬁq gantlbogé{d Altcgsrnatglv Xha lectin. [} dat I 1zesf red cell sur%ace carboh drate can be
use 15as a?jrz -ag utination : ag jent. orﬁetn}ﬁes com arf)a%m %O fac sctgl Sgécé |nat|ng 1ggi}/ents are

used. A|@%M| J&C&@%@f&ﬁﬁa‘w&ﬁ'ﬁfaﬁnééﬁ“&ﬁrﬁb@l@éeat Btstr] i derras arpritPeT s fiber,
to aid in @h@’v@@p’aﬁ&tmml dstids|esediniististy dlevifisaritpler{001 891 ivlinen bloed ischmiredtwith a
magnetieuneagen tvih 6e-hy Helivat ancanedsaediubishnan Yoribaaebrl irefriixenae Gelisofanyoa mixed
agglutinage wilhubemadnatizableRaicles.d he-[8apenk Q&ﬁﬁQJﬁ‘JﬁQQtQJL‘JbSQéNQQg%9%@§§ IS 20driven by
e ampi g JRoLeolleelon RS b S SN ARSI LTSl U
correct device to use that day. This example is only illustrative and can easily be extended to, for exampie, notifying
a subject that a device is not being used at the correst time of day.
{00172] The system can also use a networking method of assessing the medical condition of a subject. A system of
communicating information may or may not include a reader for reading subject data. For example, if biomarker
35 . datais acquired by a microfluidic point-of-care device, the values assigned to different individual biomarkers may
be read by the device itself or a separate device. Another example of a reader would be a bar code system to scan in
subject data that has been entered in an electronic medical record or a physician chart. A further example of a reader
would consist of an electronic patient record database from which subject data could be directly obtained via the
communications network. In this way, the efficacy of particufar drugs can be demonstrated in real-time, thus
40  justifying reimbursement of the therapy.
[00172} Noncompliance with a medical treatment, including a clinical trial, can seriously undermine the efficacy of

the treatment or trial. As such, in some embodiments the system of the present invention can be used 1o monitor
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mass has formed, the mass can be separated from the blood plasma by use of a magnet to hold the
mass in place as plasma is allowed to exit the tip. In an embodiment, the plasma exits the tip by
gravity in a vertical orientation, while the magnet holds the mass in place. In another embodiment, the
plasma exﬂé"fﬁé"ﬁ‘ﬁ”ﬁfﬂ?fécuum or pressure means, while the mass is heW@?ﬁ?W #55The plasma
o A A e e T P e
examplet®iis pragHRseaqsbaseibns EthBELicH fretmobnnt Strerhois faitam e rgifs By adrsugh 9E. In
Figure 9Agsaivelinieihbod sampie Sotdrasden-aspitatac«itby shsanuplontipt® tadedastiiixed herein,
for examtgpmn@a@aaw Blogi ahowi 2RI ElkERS TR er b pla-hioad samale0lis than theposited into

 Separa e s éé%ggémm,%,na&,vfa'Lpqm%qmgm&r@;'&pgqﬁem@g%ﬁa glangxample

device. |gure 9B illustrates a method of 30suspending and mixing a magnetic reagent in the whole
blood sabfste apivire 8oy At R e a%h%%aﬁéﬁ%és%ﬁo%ﬁf (B S M Rling
moleculesyfiFre: S abonuriatenatsesters! 4rdee Heerbsd BHRPO30 that can be used to prevent loss from
the tip 91 Theanmixatdihale th onds amplesahd iaifin eticpipalgent APtars witikbatecddedeveral

secondsfal.e¥AMRIS,Of Is1R0, SREORIS):IoiR! oMt 8 iRA0SlINAIIRNE R RlieN IR e HadRPEId Figure
9D Pgem%Q\%HE‘)E%ﬁ the aggllc |q(r)1tgseawmoa etic field 940 to the whole blood cell and magnetic
35reagent mixture @85 e magnetlc leld 940 can be applied by a magnetic collar 942 that is
mcorporéﬁé@%ﬁth a system or with any magnetic means known in the art. The magnetic field 940
attracts d#6)3$h e deyichranth modiodeipfdre ehratitreoreiadsrie ilersiugaermsifertishd-vinpdewtioplefsnyt®03, which
does notpagheies withthadragaeiifcte agaiistiankesBpasiecd o wonvplasroaipoionsof a whole
blood Sa@cﬁggﬁia&aﬁi&u@fc@%mgﬁ%@m? sp%mda@& d{igeuea%@g;@og%g,&@féma sample 903,
as separate e ic reage cribed he into,a well or uni 0 vice as
desﬁcgrlbeal séorlgl%/ %?’%élso ggﬁﬁ% %rr?p e é oéas% e so%ér giystrlbu?'eég tgé a colle %ctloﬁ tglf:)ehor assay
unit, as W@TP%%FW"BM@P%f?ﬂé?%é%ﬁ\’ﬁéé”"&g%@ﬁﬁ% ‘f&%ﬁsés’éi?ﬁféﬁ?ﬁ“ﬂf@“ﬁﬁcﬁ??'ﬁiﬁ’fﬁ’éabE the
magneticfidideSu0deiadivanon dirersovesehieh tvertirs boidivalivetimes thochioend sfasmprulpye bases,

2009/04 P lohiAd 20080 TROBAccadie a3 d 1 b safialip e .ol for 3dnietalifesgiaiplasma have

bee” re'@ﬂﬂ&?’sﬁ&@fﬁe@o{%&wﬁﬁ&xy&ﬂ@ QLQ%WQL@@B%&%%@&MQM!&Q@&M can be

0,
a sg ar 9Tu5|r(li%%ur;rllethod of thetlsrcl)\&%r};u Qean %1 r@g@a . %r'é? 60/ grfeg volyme of the
Who bl8od sample is i

IS plasma tﬁla({mmhcge separ er exemp ry steps of &’ method as
describettdiHebe B?ﬁﬁféféﬂbﬁﬁ”ﬁﬁlﬁgpf’ﬂ?ﬁ&@%‘?ﬂ@lﬁfé‘éd‘tﬂ%@ﬁﬁ’%ﬁ?ﬁﬁﬁ&%ﬂﬁeéf%ell or unit, a
capillary péaitmee dothectiongips(fvlnehwasrbery peratsdinilzabbotiosystsmrensigedtssifoystem of the
invention:aalleests the blood plasma sample by capillary and aspiration force. Another step can

comprisquissiouting Ane RlasFaamP 'ﬁa'&e@agé kARG §ﬂ@&@@&§é@&h§&£’§n&iﬂé‘iﬁq e
dilugnt. -It_ﬁ% 9I|u ed blood plasma %{T})B' > C Q{{t}hepﬂbgogcs)llggtegt%/ the callection tip in a predetermined
voluime. a"lﬂfea’%’f‘ asma ‘sample can ther ixed ¢ Fn'bdteé’ wuf% amﬁ or unit of a

device tdB% YikiRiH RO BitE Wi A FitraYity: toulgeshg Hﬁ‘ﬁcﬁjf"é%%‘ﬁéé“ﬁ?tﬁ‘f@%ﬁﬂﬁm%e sample

can alsotyebWigtsiipnted into any other type of device, such as a microtiter plate, as would be obvious to
those skiileryén raarar kel Odds Thaapmplespiaress demanstmiecitol @uiesi S atiBiaughQky can be
used with,the Et%%ﬁﬁéré%@&%@ﬂé%w?}%&@?&@xﬂ%%@ éik?i&lﬂéﬁﬁ Q%@ rlpf 34 @&f@mgjﬁp&f luid transfer

tip can cantain. the agglutinated t e plasma could ited lntoaml otlter plate. Other
dev%?esg sq sctaéir‘r:wosg%g ng%ﬁ% \3%?13 0 ﬁégfél% 8¢ tam he ar f U‘f’?szed Fo execute the

exam p|esbq8{§&sp'%§ ﬁﬁ:ﬁl@é:b%gtﬂﬁﬁ %glw BEREPRETERTHE Whole blood sample coilecﬂon tlp, a plasma sample

collection tip, a blood input well, a beads wel! or plasia separation well, a tip touch-off or blotting pad, a dilution
well, a diluted plasma sampie well or plasma diluent well, collection tip disposal areas.
[00177] In an embodiment, 2 method comprises performing an Enzyme-linked Immunosorbent Assay (ELISA). In
35  an example as described in this paragraph, a sample is provided to a sample collection unit of a device as described
herein. The device is then inserted into a system, wherein system detects the type of cartridge or device that is
inserted. The system can then communicate with an external device to receive a set of instructions or protocol that
allow the system to perform the desired assay or assays of the cartridge. The protocol can be sent to the
programmable processor of a fluid transfer device of the system. In an example, the fluid transfer device engages a
40  sample tip of the cartridge and picks up a certain volume of the sample from the sample collection unit and moves it
to a pretreatment unit where red blood cells are removed. The plasma of the sample can then be aspirated into a

plasma tip or any assay tip by the fluid transfer device according to the protocol. The tip containing the plasma can
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[00195] The sample of bodily fluid can also be diluted in a variety of other manners, such as using a
sample collection device capable of dilution. The housing of the sample collection device can comprise
a tube. In the tube, two moveable seals can contain a volume of a diluent. In a preferable embodiment,
the volume HAREINIHERAT is predetermined, e.g., in about the range of 50RAAGHEEITEEmilliliter,
preferabI?Wtﬂ%“?éﬁﬁ‘&‘ﬁf°djélﬁﬁt“fﬁﬁnﬂ?ﬁﬁ&E‘ﬂff‘é?@"t@"s‘ﬁb"?f‘ﬂ&srtﬂ Rere e giferrniadiuispede % method
for autonsatisd esinetions olilatiphs d ity serfiein dlytestinla Bddibyafl tiitbssrmpieiisap rovtidedsthatecdmprises:
providingiitteehradikofl Uides i yaten ioisa it EC A8 iCRsaniar B ikt il wiali€Aaviee OMpyissasample
collection 4pitcoatioy m&&p@@t@@i@ﬂ@ Q&Qﬁ %JM%%Q&QPA%% t@%@)!a?&@%ﬁ&%éj ﬂi&ﬁba‘ﬁ’&?'&?'” an
mdwgduaé assay u Pﬁt of saj carray of assa un(l)t)smls con Jig rO to run ; a‘g cal reqectlgn that yields a
signal indicative of an 2bmdividu angfyete of Sai Aty Of ARANtes being GEEREd SRS array of
reagent GhitS HA{ERRA d&ﬂ‘iﬁ?ﬁ%ﬂﬂé‘ﬁ‘b"é&éﬁﬁfﬁ f‘t%&?&f éﬁ%"é{%‘fcﬁéébgéﬁt iRRESR Pt At EeRosBent. The
method caregiscooewrpdise tethg agim ¢p trevnd isdchuadiaides yseayi taisinghavflu idptransférdievite a&ontinuing
the methpdiibadilyif] vid mareplecan e transiesieddomsthesampie, conpsiian uaikie thadadividual

assay umtcumqaﬁa@dftumptswtﬁbea&mﬂM&é@&gﬁ@t&@w HeadndividialSeaaen upilaan be
tran §ferregl to the |nd|V| tHal ass aﬁjmt there aactl the rea ent with the bOdI|X fluid sample 30to

yield the SiGRATMAICATVE O the IndividUAT an e pfis Hity of BRI BEfy d&tetted. In some
embodinfaHter M@ltﬁttdvifsﬁgtéF%é%i&é%&ﬁ&?fé@gganw’aﬁ@%méaWévésﬁaﬁwmuwma%ead of
the plurahtyndfitiead solaticonfijeméehtocengg entivaatitinkcingl iangsayxpiid and tvhergimisaid dieid transfer
device cosnpisat: asRE0g aIPRDIeRINGE B Qyseanfiguadits digactthdichtransiaraf dhe-hodily fluid
sample fEQ&Q?éM%%&Q%%?@Q&QEMWQ e FagsnLIram . ndiy %r%ﬁﬂﬁé‘&%{”& into the

|nd|\{%dual assa |t 35 00 97 In some msEtances |nstruct|ons are provided to the programmable

procéssot, 1of examp m“ rmetx”su el R T S RO EP s &fons can be provided from an

external H’@tﬂébogtﬁﬁ“éi’é"%( ﬁé‘@éHQF@FECWBﬁ%ﬁé%@é’@?das%l@éﬁlmﬁﬁélméﬁ@tﬂﬁﬂs*@aﬁﬁﬂlﬁémhe step
of transfeirirty shieebaohlysfoidesamop lkedthrediividphbas spyrasioit wEb Adxample, thelsté paobiransferring

the bodil&ﬂé&k@&@%&ﬁ:ﬁ@@ﬁﬁ@@t@ﬂ@gm&t@ﬂm@w&tﬁ&e&qﬂ%ﬂwgaémpiﬁﬂacm&nﬁi\swal assay
unit to bripg the signal t@gtgc%tt{shtb&n'ty%sdetgmﬂg%txts&tsg%e Sliaolanalyies 40being detected

W|th|n a detectable ran?e In some examples, the degree of dilu |on of the bogmf3 Huid's sample brings

the SignaE SR AT OF theearreaear el s d’?ﬂ&ﬁéﬁﬁ%l%%%lﬁhé“&ecf@&&b‘i’é“taéﬁﬁlé”é"spb“é%%rlbed

herein. W@CEE}UQ’/MS2‘2‘??’@%@5?@@%?8@3@&0@1@‘810%@%?%&%ﬁiﬁ@%ﬁ‘t@&ﬁﬁ}ﬂ@@%an be used
to determetiestibthip detédtian ofcdneanady tmaneoplilnaliedibmahstsissiy samplethiodias-dekeribed herein is
within or QuisidamenCRERIRINEE FHMEXATHRIR MRl eNiable signals.auiridedhs.cepartable range can be

rejected., [, tﬁggt@tﬂt@&q%amP%&é;t%h!%ﬁ%&lttl%%@t?@ %ttnOJas‘bt',tt%dcﬁ (BHLCE Falgteagent and

assagl units, For example, the range is established when a device Is assem ina JUSt in- t|me

fastion. BRYTTET TREShneaRmaei i SRS CBRIETOPAR YR ARRE &Y HetaleaePRiaR a lower
dilution faR¥YE B BlergTide bictimioHck sceaicthddteraOnig ser uitsterbrae tdied ratio gy aiiatesn result can
be rejecteatdm tavbdidcdtrdostanstantes rednt enigationspib@rdahabfidgned sampha as cariued; from
signals fromssammeswiti difiereni-degreas aldiutiaa.gat A@N@k@&%&&t@%tg&t@tﬂ%&ecomes
greater. |[ b8 AARSNARRADAN AT SaLER.DEEIISH, J0e SYSlaMS, St andaelieds

her%n prowde thefeX|b| |tyo fqua lity c%‘ntro rules such as those described that 10man

cannot offef TR IS BbicaemRlngf HERA G STS IR tha R Bt R B GErAY M LSRRI YEHRAASY as would

be expeetéa“mf alqgﬁétﬂ&t&ﬁﬁcgétﬁﬁ’gmm@w FreaRtain et ard digahvisreclshditemels iRcvémionhat is
satisfactoessfombathnitig hsaitibtivityiipnstov serisitividycassays tedriexamplonascitatianaatio of sample

to diluenifsi benmiRaAN ge ek 1ad Qs sklar TNB.HAKINRGRAD AN SamRle to be diluted
into sep%@etﬁaypegations or extents. The device can also enable the sample to 15be subject to serial

d|| |ons In further instances, serial dilution within the device or system can dilute the sample up to

OO0 T ST A RS AR PRI AT C AL R S5 ety Re Yot WA ARTERAR be
moved fr‘lﬁﬁ‘f%i e Ioeatio ey exeade iy mws%ﬂbyaﬁsb ivelirorrn witinde cxemrpenéfiestypesactisat The
sample cérrisadrawine nicotireordeattideydib oy cyidl sy adtidntor srecodadiaimbisphenapsassure. In
some embedimenindhgssaie, t&m%egst&mawmoméma@imh@ e A0 REhaY-RASaaY.UNIts of a
device sztﬁmﬁs I&%@&Mé%ﬁ’s@ﬁ&ﬁ@s{ W§ U%éﬁoti}%ﬁ (ﬂHi%"itgag z?ibqg Vlg ? 8f E ley fluid is blood and can

40 be obtained by a fingerstick. In an embodirent, the bodily fluid sample is a blood plasma sample.
{00180] A bodily fluid may be drawn from a patient and distributed to the device in a vanety of ways including, but

not limited to, lancing, injection, or pipetting. In one embodiment, a lancet punctures the skin and delivers the
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invention. The process of moving the sample can be automated by a system of the invention, as
described herein. [00202] The assay units and/or collection tips containing the sample can also be
moved from a first location to a second location. The process of moving an assa*a/ unit or a collection
tip can be alRMAEA53Hd carried out by a user-defined protacal. 25[00285] {H R EHBSdiment, the
assay uriiEPL B A A Bt FRTB S P PR S AR B e TSRS PRARSPERbodiments,
movemertbefbhedssesy anirisfamoinatedbXepitatiehrlom somypenciyYipre tieedsdo idetishmeshcbe used to
collect reagent bioafcteainibdiRil | Hkoumal a5 ayhdchin{Q) 204} Ohe eravsampitdiasdeadnadsdsd to an
aﬁsayfuWﬁﬁ&«ﬁgmg&éﬁ%ﬁoﬁ%&%%@iém%ﬁﬁi%{é% wi@&g&ﬂgﬁaﬁm@%,f%;@?@éﬁgﬁ}ime to f
allow for a reactio tween the.sam nd the capture surface of t say,unit. amount o
fime ned e T e e I G TR B R rocess
can be aRREFhGRHCBYPHIL KRB AT B R SR SrRe BT ieris A fetBs A @ titween 30
secondscelirdiigOcpnitraresthin thadstiesr embodiment, the incubation time is 10 minutes.  [00205] An
assay unipcan mlsohednreuhmniethiatoiR alevats ddemp er dtuie dbacaecinkio i geanil ihesassayounit is

incu ba;eﬂ)@&l%sggg,raé% &IQ,;%J@Q%&@&@Q% 2 &9.%%&1@%@9@ &%L‘"ﬂ,%&ﬂ%@@%&b%m%be inserted
into, & heatjng 35block to elevate the temperature of the assay unit and/or the contents of the assay
it 00 B T S B A T A S o ek Bl GO ey o

after a s&FB HEEtsSEResdU &5 e AR HIEiReh; iy samrlan Yt S molecule for labeling an
analyte d&f3fdidedyubehmeoydbsvrernediibetity Swdasedfoitdrtng plagabtavitipinidbe deaine.camre surface
are descsiketdierainadtes oiedCRRgaie candap o Rag e GAtAN AWtk pravieagaahpait The
conugatg,Rrhe iSRS R B ASSLAILNASP AN eMEInGe-, o 40 pipette-type action. Once
a cqpjug een distributed tq an assay unit, the assay unit can be,incubat w the

con?g g at@lﬁosgrg%é? nvﬁt?w%c}rlgfanﬁré % eec\sjv%}?ﬁ? the aé%%sa‘{% cgrrelfﬁ y]iaﬂed?ﬁgu a%ffoar?a% me can %%(;%[%grﬁined by the
type of abdygPHardAT RSt H & herdtied: e vFchibaddn Tufs sarbrarsteardbean o dormie hiure
appropriatgyiortiteardzaictidie ¢ 2009 tOME22 TR S 00810786861 [0 080 Fetruslrabpratircainethod
of calibratingaaelrdaadfeimutonaiasdete Glian f amalaptednaibodily fiuchaspnpladsaayjded. A

device cap SRR AMhaHRY.0L Adt earahit.ASRaK Ml sorfiguedveuun & chemicalrgaction that

yields a de egtgcli)‘!‘ge Qgral n l|I§:1a;5’hvewgf _Ithe r%gegg%egr.%bgt%gcg d(l)tl:l the analyte, and an array of

I
eva ‘ entation, ipitation, an
addressa greagen units, eac of SN Hrasss corf‘espon([ftfo one or more addressable

assay urffelificaify Wagrche anbredi ARtk TS GERCEAREZ re R A e Emia to the
corresponbingsassane owikts pbé fordindhesasralsvaneirssembladnp mtheteviceidFhey dendstisesalibrated
by calibratteg thenassaydinisansdeagant winiis efpraribey atcvapaambltedinniie dadice. The device
can the%ﬁ&%ﬁ%'&@%ﬂi%ﬁ%&% licated.cemponentsnakingd vicg.RNGBsmathod and
sysg;m t(fi]at uti iz(<19{3 the dev'ce,#poﬂ%}r “gloc[poéqgtgr&g? [g%g)%ggli?x%%togr?can %e pre-established by

. n regent such as e8it, 8 n ok, .
measurlré%?? & performance o assay reagents, such as conjugates, 10before the assay units and
reagent

184k a8 cmbAtimentibe HagEE U e amve At RO PARG P R SRR FA"RIB it Ams can be
stored osvangetyesshinkemdioyi afees St ontbratiges ayeasyrite m a@atibirat olpod samble. the stbivviad fermadvance or
retrospeghiyeiycbynassnays pesiarsarbihigpicatausystar siaidacepaiaiedasation apibynustrg information
obtainedWhan4De:ARSP%-AYSIeMkls st [R020914P 2R ASReEA.GanPluale Hal Lanhe Msed in a
devige or sYale. i MeasULe At eribs e extepLol Altond20ha bodiy ld sample. For example,
another isstie o soelld-p asebase assays such as ELISA Is thatan assay uses a solid-phase reagent

that is diftfe8R 16 HORREF RIS VtRETI RS SEERIhPET TSR RAH? RrEsstipTebsrmitieiietls herein
provide mébiodsete fdatetivinahpicdNito rrebioy etkiren BROGIpystemigsiogzndispbsblofd device with
automatedsmu iR R/ Glo6lileiOan interfere with a reaction.

[00186] Ofien, when measuring a blood sample, the analytes of interest are in the serum or plasma. For clinical
35 purposes, the final reported concentration of multiple blood tests ofien needs to relate to the concentration of biood
serum or blood plasma in a diluted sample. In many cases, biood serum or blood plasma is the test medium of
choice in the lab. Two operations may be necessary prior to running an assay, dilation and red blood cell removal.
Blood samples vary significantly in the proportion of the sample volume occupied by red cells (the hematocrit
which varies from about 20 — 60%). Furthermore, in a point-of-care environment when assay systems are operated
40 by non-expert personnel, the volume of sample obtained may not be that which is intended. If a change in volume is

not recognized, it can lead to error in the reported analyte concentrations.
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[002101 In an embodiment, a method provides retrospective analysis, for example, by use of a server
in real time to 20 analyze data prior to reporting results. For example, an assay can be performed and
a control assay can be run in parallel to the assay. The control assay provides a measurement of an
expected dififr8f%5é*3ample. In some examples, the control assay caR&WERHHE difdtion of the
sample dAY AL ’?ﬁ?fﬁﬁl%s&?aﬁ‘ﬁéﬁ?ﬁ%mﬁ?f fh@’ﬁé‘é”éﬁ“{‘ii"t?ftﬁ‘a‘lﬁﬁeéf Qg‘gS$§Fﬁ%WH%f§Wem can be
considerbided eunma ierfeBiad thit dmnethiaexokmbesUrmpcanbipreencf o tigendisdinpitidaieomprise:
reacting akpownecuaniitysataicanain2banapitecin ahgric sanpley v eagent tadigld adetectable

signal in 1&%\@@&&?&9&%@9@ 16 %%gmgﬁmgfﬁm %L%Q%)ssgia%aagcg&tg%mme sigpa! with an
expescte llntg:nsn}/ id detectab «tahesxl‘ na{éw erein tl"kethezé%eg llntensng/ said si aI is indicative

10 eitect 1000, sSma ort Nns 0 € On to ma chilect
of an expectean\lfoelume ofsfﬁ’etisqw sample, an erein SaIC? parls prO\?ases a meésurement of

said vol e Breierrgung Sanksmee B@%@bﬁfé’aﬁéﬂf’@d In many Stances, the control analyte is not present
in said lidefitP8aimpier in modetdbtaddenainobde 88[002LE] dhiantemibodiadntyd methad cageftuther
comprisessedifingHihg wakamasehsaishilionig-sarnplevyhesdthasnaasutamentefthaaaltipmeiadthe
sample 'ﬁlwﬂ&lﬂﬁm% pR%ReLInG ,s;m&%é Yo Qe QbANe i Q&m&@ ofdadidl LEAATRE. a

method utlllzq 3 Og!?vhg%grs stem descerlCoat e|n cqﬁ[urt er co trlse reactln abodlly fluid
sample CORTRIAING & targeranantawith o aagen %3 Vield & defec? ‘&giaf indic dtf"P/e of the target
analyte; &ﬁlﬁ"ﬁlf‘e%ﬂﬁﬁﬂ%ﬂ%%ﬁﬁ?ﬁ@f&@%ﬁ‘%@@qﬁ%@%&IV‘fI‘Eﬁ‘E}I W@%ﬁ“’nﬁh&h intensity of
said detewtabiesBbebimadtivici cative aftieeneirgatwhad pletianiktkigenire astvarsend. df saddbsdimeve of said
liquid sampleing hediguishsampleandthatvdiyividsanpleaanbeditasame samplardn.some

embodimgpng m%ﬁ%mmba@ %@&&9&1{?%‘8&‘9’&&%&%59@4é&‘?e'ﬁ’@ﬁd&é@&b@%%ﬂ%‘%&%ﬁp'e
thergfore s|orow $\|ﬁrj)%ﬁnot mtera t|n with debtectlon e tar et anal 00214 In some Stances, the

liquid safiBIE AR TS B o T 518 A R S SRS egs?n BF BRI R Eritrol liquid,
such as ﬁfﬁt@rofélﬁdnaeﬁ}%mm& aeed Sltrotiiet %ﬁéﬁﬁﬁfélaaséaﬁw airihe sapfepiobibisd Wetthple.
40[0021 %14 feentseinglaalyte can be, without limitation, fluorescein-labeled albumin, fluorescein labeled
lgG, antijofiusiessaibloant Higoxigeningigasigenintabeledathuminctigonge nnyabgled |gG.
biotinylatgg ofoRINS AR MR L0 B4 é%%ﬂbéﬁ%@?%@?&@e’ﬁ@ﬂgm& 9P QMSlsxeMPlary

con%ol analé/t S canegb e obvious. to one Skl ed in the art. In an embodiment, the confrol analxﬁe does

not Occur in a R ST MR ARSI 0 PP %/rsatgﬁ?%s}%cetépcﬁg%dhﬁg‘raéﬁ?% figured to
detect a Eﬂﬁ?ﬁ?ﬁ@ﬁ%ﬁ'&lﬁﬁé ‘Wiﬂ’ﬁ FeRrtef e qﬁ@@?ﬂéﬁﬁaﬁﬂsﬁaﬁ%ﬁ@ﬁﬁé& hed SheangitiReiagidsmix liquids
In many istencdbrahtautiotradaie dosystemiiorusér danusdtsaetplrobbeassay totitbasuraishe dilution
actually achiemackgrohiactas thalisjution inimthasysiam, ealiationiher @@mplanagealal analyte

can be ngyer foundinhasampisetinicrest and died iR Aderge il dhe.auantity of he, dried

con%gol anal% g can be known and mixed with a sample in the reagent unit. The concentration of

analyte can be Measifed to indicate the volume of sample and any dilution performed on the sample.

100217115 npreseppleshireiratiap e mraheinhtsitrasioaystenereal e disrs t At 5 o
fluorescdiiguaBaled bBioté rmblotylatednpspitei, iflu o sespiitie RildeloldscAbdée kadmidabeded, in
RhodamiredabgledbdexasiRas-abriedowpryanagiobolin drnexsmpiecthejabaliingaandigachieved by

having af Jgast mmmlﬁg&p&s&mig&@&%m&aﬁgr&%@%@9999&1@@4?4& Aeadygptens are

link od per mo ecul rotein. In a furth erem e{)gn Samp}%g) amptens are linked per molecule of

protein. ﬁ?fd’ny ch?flems %%vél BTG MRS o e EniATP o upS YT 15e Ya SR an be
attached™#rrHaPRIdREtiske e ?P&ﬁl@ﬁ“#ﬁb’é‘i‘ﬂé@p"’r@fﬁi AS drreoatame Kiddnislivial Ared3hiptenssuch as

used o prevent loss from the tip 910. The mixed whole blood sample and magsetic reagent 902 are incubated for
several seconds (for example, 60 to 180 seconds) fo allow an agglutination reaction o occur,
[66191] Figure 5D demonstrates the application of a magnetic field 940 to the whole bloed cell and magnetic
35 reagent mixture 982. The magnetic field 940 can be applied by a magnetic collar 942 that is incorporated with a
system or with any magnetic means known in the art. The magnetic field $40 attracts any particles that have adhered
to the magretic reagent. In this way, the plasma %03, which does not adhere with the magnetic reagent, can be
separated from non-plasma portions of a2 whole blood sample.
{00192} Figure 9E demonstrates a method of distributing a blood plasma sample 903, as separated by the magnetic
40 reagent described herein, into a well or unit 950 of a device as described herein. The blood plasma sample 963 can
also be distributed to a collection tip or assay unit, as well as any other sort of assay device as obvious to one skilled

in the art. In Figure 9E, the magnetic field 940 is shown to move with the tip 910 distributing the blood plasma
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15fluorescein and Texas Red are sufficiently large and rigid that antibodies with high affinity can be
made (for example, a hapten is large enough to fill the antibody binding site). In some embodiments,
haptens can be attached to proteins using reagents, such as fluorescein isothocyanate, and
fluorescein W@(%%W%?&d NHS ester to create control analytes jn which®th& P8 ized by the
assay sySfE 1L LBrER 1O S TR IH St HRlearA B RREAEE O M 6 A0TtinaL ahels Bistfrol analyte. In
some exgmptebiodUried ebritidbeiraisrie R0hyodmadieniries 8tk e seabapié thdvertionaiake the control
analyte masygiisiaie Dstiec-contohansyicsaal hedeinpld aipdse ttadiastdwaariapidly and/or completely
Oon expOosHRIPEHAkIChSRTRIS: IF. SRMS: BRACIR SRS &&ﬁ&&@k@&@éﬁ%&@@&%@& pakyte for which

antlgodles Wltft1 hl% agéwoy In som |ns %glgeco egngo éot%ﬁlai‘\é gag;apg an a al ggsttehat has no cross

reaction With any endogenous sarﬂp onen example tﬁe analyte can be
inexpendiPE SRR 85 S airmbrdieqs @Bhlf@“gﬁ"rﬁ‘?j’dﬁ’ﬂ%lﬁ?g il %?ﬂ’?é‘f%‘ﬁ%‘fﬁhfé’% SPBE BRFPThe lifetime
of the dewprigSiintthysne the lageri o ihsredivEy erh ook de keykedivsCrettaliboet issiivgd covalently
linked hapigensaineluapipratensstiacas bk Baltivitadiia paltmined gtunrntheasedd bloxemplary

polymer ﬁ%ﬁ@a&ﬂ%@& Iﬂén‘?ﬁ%ﬁﬁe@ %@zm&%w%%@%%ém%bb@E&%ﬁ:&%ﬂﬁ@'Qp a%l:ﬁh‘? not
|Imls|§d to Dextra% Pon 1\/éno\f }g rolldone Exempla m}/afecg(gl élengs ud'sed to fot{lrerl] ate nd staqﬁlze control

analytes inc iclude, but are not d 1o+ g&%?%me salts and bu ers such as dlurﬁvfn eossp ate and iliS
chloride)? %Tﬁﬁ?@gf > B BB B %ﬁ‘(éﬂ'yqtfé’ 2ntt BRI & e scribed hereln can be used in a variety of
ways incléfdil ThecaminplesstiésenbathofmeRts Gscash Slecaa matdodte sthendeasapadawtsioime of a

sample. insamamembiiotinentsinarem ethad-na eagurasd ity o attam ditluligndactones adegieeraf dilution
of a sampl@, 10 REMRIBRIANEESE MAINGHPEONIES A LRBCOUALLL. 95D conitohanalytadaa sample.

In a system ar. dq\nc described hergln]%cgJ gs%:gsa Blurallty of analytes, measurements from a method

execute the ex al10) iscios
heréin usm'%a controtloanaYy?e can pe use O Verli aeSCI‘I?Z) measurements of target analytes

For exarfi9@sk et iarshetilimde ap Ao dritisrd ‘Héé(H’é"ﬁPéV‘Efé reserSuahS I5tEe fERY into a plurality
of assaycattsondetise mppdecd filrtbu ke hrsoard tnstanteslittaddeeassumetithatlidaitiearhount
distributegintedse Rl adityonhidRitsimte Same:. of Spraitaibheivesn-thenndivish kiaisednssome

embodnggeg;,%n@dgae;@ogl ARRCHP R D GFS NN GCON AR ANANE SN PRMRGRM dGiiTydhat the correct

volléh@e of, se?ﬂtw @ mﬁn collected or utilized within a device or system. In another embodiment, a
od verifi Je8eat volume of diluent has been provided to the sample Also, the dilution

factor or [8%‘3%@6‘? HerbSmedpd Ars eriEaed Areromef e plumit e pralisoambedity Lidemrievith a control
analyte \regifites e oumisst rohdme tof il dldis sampliachdbibie devides trilowte tha Guilie qslaraditymienits. WO
2009/046 22:pRColidn2N08 £ B6:34 &Q@ﬁ&@&ﬁ@ﬂ&&l&@s@ﬂm@ﬂsﬁfﬁmﬁ%ﬂﬁx&mﬁt&@nmﬁﬁaﬂﬁhﬁi a control
assay a%ﬂﬁﬁ&ﬁl%?&!@%%l@f%@“ﬂﬂﬁé@&&ﬁﬂ@é% CHaHLOf FARHER LANALES, MR B
assgnb%%!b gm? a.{trld eg kie f|| ed 1W|t a solgtlgg 1001 comc&rlsm? a kHO\QIn mass szf ptrol
analyte he e S3Itition can be ree?ﬁ(%\/ ahd e " LT lfloa?eave fie control

analyte T8 iFPHRE Saﬂumfﬁeﬂﬂﬁ’é Uit cPotDs cariatie e rTed e ster araen Areeisdbf adititted Sfor
use. Whessatheitnsingl:0h0! imusedeaine Peuoiviester satimgléodildifvié sinbBG3; bhgassenpldrd®@8 can be
deliveredaisprRoaxpestan valkimevans Mmbved:mith: thermiiedsnitokanaierh@o2noma itagimalt 1010 to

create a,¢ sr%@m%@%wwmem%pﬁ%@g mntﬁsmmmgm%gmmé%m %99%;,9@1@ be
opt%nall}/ %d n an emtgggjmeng eco trollazpt te 10 2 can etecte(? ¥t e same manners
a

dicaty tvidual analvte o
as a targét an ﬁ%' Jevice rhe conier congentana on |n et o1 $8fution 1004 is

measureeaﬂb?fh’éer%*e%ﬂv&ﬁ@%iﬂbﬁﬁ@ EOPREETT PRI AR R RRetD 2 dRdthierirE trotAEN G the
sample 18@8inwdéxitd crmate theitvidrel seivtionA06Hkdin thikimdammekr detite Senrcan a
programmable processor configured to direct fluid transfer of the bodily fluid sample from the sample coliection
unit and the reagent from the individual reagent unit info the individual assay unit.

35 [60197] In some instances, instructions are provided to the programmable processor, for example, by a user, a
subject, or the manufacturer. Instroctions can be provided from an external device, such as a personal electronic
device or a server. The instructions c¢an direct the step of transferring the bodily fluid sample to the individual assay
unit. For example, the step of transferring the bodily fluid sample can affect a degree of dilution of the bodily fluid
sample in the individual assay unit to bring the signal indicative the individual analyte of the pluratity of analytes

40  being detected within a detectable range. In some examples, the degree of dilution of the bodily fluid sample brings
the signals indicative of the at least two individual analytes within a detectable range as described herein.
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compare the measured volume of the sample 1003 with the expected volume of the sample 1003.
1002211 In an example, red blood cells can be removed from a blood sample. However, if some red
blood cells remain, or red blood cells are not removed from a blood sample, a method with a control
analyte can B& A1 ¥orrect for effects from red blood cells in the blooBSHRPMEBEEHse hematocrit
can vary SR AR troLia bRt SR BHS BTy fotesronl maeh s SARBEIYHfe quantity of
an analygesisies Fiectetiobasdestiddvsteinit st ceatdiermde Fotionnofitistwatiatibesit ¢sidxpressed
here as anelegimslfragt an)drgeaxarnpiedh e antiyafanalyodmtbbeancentlalier&idagplasma is
Crv*(1- H,)eagémmeaguaetwr fRra-Rampie it HRImeimt; Q&Vr&k%swm@dtmsmrmrﬁ% with
hematoctiha AN XETR Y, moetnen: ycied dlood A be disbefiedinlo & e as

described an fbe removed, A Control a S SR At T e plaseniA fAaction can
then be SEHHEREGTe At & fialtes SHIRR R T QAo Aehicean e "aistiss ATrBVEi WdiRtocrit. [00222]
In some @stpodimeEntginbdianddon jugatann asdersed ftortheswmadhacfrpirs ariredfiion dreetoofrevent
unboundsaeritigaiesefie Me REgescl B idABRUFRIG ARt (eI dJds 8afipaili Rtk stopalittuany Jeamunaassays is

a Washlng,s%gp devREs %@MJ&H%@:&I &U@H@M%&@&W&ﬁﬂ.ﬁﬂ@c&% ﬁ%%lﬁk'&yth%s%&ﬁ%@@mapn the wash
rem val ofu cpegw% JmlgatgerT e wa sh %t can, be evere limited |n arqrcrotlter plate format due

to the diffiélity of Temoving the was?ﬁy urd Fiom A el ffor exanr‘b?emﬁﬁugu ORBTC Meshs). An
assay unfteadrRersret &5 amﬁﬁnﬂﬁ/entlon can have a number of advantages in the way liquids are
handled. {#M204tireanghedinayt. b eampld i giiovd menrtinhih e Sigaion faoisé haficeofiaityassiy: [00223)
Removakefiheycenjygatecaphe diffistiidooifcaniligatesars siskidgigthardges ofthe agsay units of

a device g, far. mmre'ssaﬂ;rﬁr%e&%&nnwséeeqéet%%m@u@% é@l&%@ﬂﬁmeqmg gonjugate
can ccutr bX elther %p It'hl sh. solutron fr?rq above or drawing the wash {u&o and
0

bject to se ermstan serial difution in the wce [ SYst tncan
expélling e TGRS ia OiRG OF the Sahpie. FHE ba Shisy Can BR e Sitte marl?y times
as neceﬁé%ﬂoﬁfﬁ%@}\/vhen using a wash buffer in an assay, the device can store the Wash buffer in
reagent uiitslahc-tibvedassayaymipEanniiéuogeughtyintor fleidivo maniymoeatidiemithrthiecwiastv.aln an
embodimejbatibeivashEnagen] dgiakicotoipemnaye Sabeundreag entifiomdtb aassay.upits by about

99, 999,455, SR sk Seneial g hashing ilisner ESuliag. aligh cegree of
red tlon of ndesired backgr ounifl nal referred X\(fash fficiency |s %/tglcgll%defrned by the

an array of assa ventlo ferent Eism &1 Sif) ﬁre
ratlo Of srgna om a given amoun O Sighal generate assay Wlt no wash

step and®4ABR Téeraﬂsfsae’t‘érmnré’ef Em&ﬁfﬁﬁee S e %Wﬁéﬁ@eﬁéﬁawwéréﬁed to
increase [#§20%oTheresofunia shifg sidcitoni@nchtiivies dfcinowiratio aido bt withd Givsadiifidingithe signals from
a given assay 1damane:4Remboaliments . eshing dsopesiermadiwith.abeil 5Q wrtedalait.5000 ul of
washing huffar, preferably between about 50 ul to about 500 ul washing buffer, for about 10 to about
300 §ec09&§3 0] ZObO 104{6 27PCT/U82008/§)786§6t 10022&51 Addltlonally, can be advantageous
to USe sevETal oy aTS T B R R O B F RVARI R RS SR TR SRR AR ‘k} §5° GRFEE 8F time where
no wash %ﬁ%fﬁ?@%@@ﬂ%%@dﬂéﬁﬁé‘%ﬂ@%ﬂr%@ﬁ?@%ﬁ%ﬁﬁﬂ@ WRErECIABRRSPAPMIbSdies diffuse
over timessit® thided sldewesimsohatronupiomopratestedtparts of the assay unit such as the edges or
surfaces wb@fechds anpmlybeien didad.Gansthenibesrespenad whan.thensash saltian.is poved from

the Sreagign S LOPQQZJJfkﬂnmm@rrapmr@rsmwsmmwé érag WS A0GRZYMAllG substrate
to detectjlpe a_“t’:é) '6’% %%ate tlc;a r e ectrlca megns Ex mp edsr of suhstrates are descrlbed

herdinafter: PESFER S mc 1 Pt P R O AT R T e BE 28 Yr KB ein can be
an enzyfi@ & aysrars fyre %‘%ﬂfﬂﬁé‘&é@é’y Inva preRpEPEMBB BRYRaMD tife SbpvserAiefendttaitie
substrateniedgdntdeda dhiedrdividesahrdageningnstl 1 Bdarede repeated after a reaction at the capture
site. For pra3)ia Qzwn aiGIsubsHARES i analere i Faraach eneaitedans: Relubaledi After measuring

the assay, signal.nogbeeg. m%ggp;gggrg; &R 9&@4@9@/@9 ﬁﬁqsﬁmgﬂ VHLIHeR S Y Rel: e and the

ass srgmcl remeasured. A si elgtl)lndrcatrve ofté%rndlvrdu Iana te berng can be detected using a

system as descrbad KerBR T rER T B0t A e Hi P A P R L8R Sh 8BSt Elon of substrate. The second

substratd' U butR AR Emrre o OPfdin dvertisatranaivaitall Wish Sineshy tit Seconattstrate is

transferrbsinedéedenibtiont Site conjugate can contain a molecule for labeling an analyte captured by a captuse surface in

the assay unit. Examples of conjugates and capture surface are described hereinafter. The conjugate can be a reagent
contained within a reagent unit. The conjugate can be distributed to the assay unit by aspiration-, syringe-, or

40 pipette-type action. Once a conjugate has been distributed to an assay unit, the assay unit can be incubated to allow
the conjugate to react with an analyte within the assay unit. The incubation time can be determined by the type of

assay or the analyte to be detected. The incubation temperature can be any temperature appropriate for the reaction.
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15from a second reagent unit of a device herein. In another embodiment, the second substrate is
transferred to a reaction site from the same reagent unit as the original substrate. Transferring a
second substrate thereby creates a second reaction to yield a second signal indicative of the individual

analyte. Th&RtE4&#8  the original signal and a_ second intensity of the %@E@Fﬁ}@ﬁf‘%‘w&{%n be
compare ¥ BRI aRE RS e £ G SR AT RS |\}Ee°tbél;’t?1em|f‘féﬁ\’/’f (14 RGBS SR hether
the assaij pverdptdpiemiycontNneEe 2Do[007 20irtpiakls BFADBERARIEUFRIYE AshBE B Fustoribitiple signals
can be ugedsfodeguatitysigahisdbofact assayecos eXampdéihif dudysignbis ciiferf bid209ble 30863:40%, 50%,
60%, 70%::30: 2 %en LM SHBRReNRAS SRV FaRM RN R diSteaardad JOR230HAAN
embediment.a/neliod.edesriberneiein capotsRs eaRpdlg sy Rls. AL aldeleclalsgaguoate
(enzymel-rfa'be eo!r'3 antibody andl or the enzyme substrate and sample {o rectiry or onfirm an assay
signal orosEeiE DR viRtdTrriPrRsA ot Ebsrng Sty PaL A TSresR HE SRR B At s YEL Bibed can
be provideditrorehidfvinttiotheniy/oseropled dshog thicrelibpind liowpasenitr BEiEIBridd Y s Ad A mededond signal.
[00231] lasgenminatatces: avivehodhiaf sanl@ading a substrate to an enzyme unit is enabled by the
ability of gesystenmanidescibeddesginioputamaioalbuiotiansierdguid sanplesangdrgagents into the
assqy unlls, SIS SesRva o nol eaire s system.ia deler assullipmediaiclyor o a schedule
therefore, a controf method as described 300fters an opportunltg to p_oss@)lg enhance the reliability of

the resulfgoRIPBE{IBASE BHSBAE TR NG TRt e SrXaaIRT SHIBARAR Butrshate! e B Used to
verify thevimitieiprespbriigesartoedatveddtaesibike veteny ety sqRoP3oktiox peimdnstinfmatioslsbiircdnat by
adding awareaRdsenzywae isuasgtrate to an assay unit, the reproducibility of results can be maintained. In
some emppRHiNGIiSsAEARMRLMEIOHRRYIdEs e BlGalS: SNANICS LSRG ARASIRUHN LEANRR

resqonse siqniicanty owe han hat cxpected. 35400233 Wit any conisal methods descrbed
herein, tfiefe aré nume us_pqsas‘?B € errors hat can be accouna{sed(?or or pos (15ted fom éxecuting a
control nietkahassEpaiay S el GraliR cRage. Hibp Y dssHBHERATIEI RS ot D6 parER AL REEEHIng of an
assay uriitreir devidendimdsopeteaspirat ointfradin s e afftfortmersnandipoeligdnts: wthassay unit is
not positinnesidraped waladiveide the photomultiplier during detection, and a missing assay unit in the
device oyRyRiF . A0KIA234] J D SAME SIBROGINRRIS. heyRleseRtNEnlian Arovdesadneines of
obtgping pharmiacological data Useflfor aseecsing effisacy andier ipxiclty.of.a phaynaggutical agent
from'a tes a%‘?mé\alpﬁ’ﬁfizolﬁeﬁofﬁxégsruﬁjéct flu.ld[flc? GeVices o systems. Wi _
20091048537 BT 6582 JOBIBTE 656 RIDIES P WAL UEhY 125ttt uPaR RIS FRBPECIHIVET testing of a
pharmaceuatighs.dgenirit issoftemverfy deshinyido Kithd kenpéssind vivie diutresdreteinbu g blepd to perform
an assayigggteckan analie of el Tdusihascbethudirancial and ethical implications, and as such
it may be{(ﬁ?i’ﬁ”ﬂ%ﬂ%%‘éﬂﬁ’eg&%i%w A ARARANPLATBIandfrom:a ieshapimalisueh dhatthe animal

doezssnot need to pe killed In.% ditlonE tthisﬁa ?Ish% Ilowlth _s{amefttgst aglmallto be gotested over
sevétal ditferémt e il %es, hﬁsregﬁx)}w?rﬁe of a more effective evajua |8(ﬁ’oqflfﬂae%eﬁ%ncdts of 3 tagent on
single arfifriaresioAf ibfeEein Eemta BIBUTRERGHE TN hitit dectdh esiamipide g8 #RESBH blood per
100 granirwhidipdissidsighl. ivinbenafi v HintbectsderitmnvEht mid stratomy eraensadratiivolame of blood is
required je-p@forprasiinicalitrialeQn riceiahaihelna Hahoral o mayimalks-4niseredemhadiments
betweenigpcg%;e;em;gg&iEnig%@pggtégﬁggggg%§ are drawn. In an embodiment between about |
micrgliter 0 microliters are drawn. In 10preferred embqdiments aboyt 5 micrqliters of blood are
. T R T i e A e S R B e Eo o e S B o
course sHFAFRERLA iUl AlfResRieR Aattebate e atiorrpestriorine pbte it ralfalyte in a test
subject'sitzdiy Mutdaovier timbpdneliaddad wanabieniesifigdirtiple: Subfectswssntrodueadotito the trial.
When, howevsipiacsingade stanimaplonn be4satdaeiis MabaIEel MR i EauEs epbtimpea more

accurate gnd henefizial piasipiseliialsan e Raaimen BN LInsame cbadiments a method
of automatlc?lljll)éimonlt tﬂg\% atient cogwtg!clance with a_m dlclial tr%agwﬁnt ysin t u%ggt d?wces or
ui

5 8 1 anaivec amn mea ement of saigd volume of s 133 sam i .
sys?ems EBrSVided: ThE MetHot Comprsee the Steps of allowing a sample ot bodily’ b react with

assay re#jebrERinigdiiawiirnards Aeteermnd sitpRImeAeaR e tisrnrEgh radEh deroteaTT A te in said
sample; detestirngaba ch digbraiiwibhdsand debicdore oroypbirig settchgigneitivtircticered nipeofil@lassociated
with saidjgg214} In some instances, the liquid sample and the bodily fiuid sample are different liquid samples. For example,

a control liquid, such as water, and a blood sample. Or in another exaxﬁple, a saliva sample and a blood sample.

40 [06215] A control analyte can be, without limitation, fluorescein-labeled albumin, fluorescein labeled IgG, anti-

fluorescein, anti-digoxigenin, digoxigenin-labeled albumin, digoxigenin-labeled IgG, biotinylated proteins, non-

33



medical treatment to determine if said patient is compliant or noncompliant with said medical
treatment; and 20notifying a patient of said compliance or noncompliance. [00238] In another
embodiment, the system and methods of the invention provide a means of discovering new
biomarkers ¥R P4fidting by association of trends in such markers wiltt §{EEHEE YAt therapy
outcom e Ep RS ST EARBHARE P SRS ST AT R P o i B P e RO B n R R ntify
trends irsipigmédmisand exetsoaridogaibydiafiedtsgialy information over time that can be used to adjust a
drug dosgoiaaan-QRidin el fetcRaidiciiar -2Epaite il Se(far XA P 6 a0 v El QS emER) NG [©02403 In
some em&qgup&9£§ﬂn,%pﬁa%mpélg@%§xrmm Ha%‘iﬁé&ﬂ&sa& memg@gygtgﬁ%,q&a hhasmasgidical agent
including without | |m|§tl$n mu tlga? a é)srmg?mé)rs . QL may |tn€h[u etlna% rlaﬁery mixin
pharmacatR A PE SR e TR e B i emts A patienT s Roffied SUBSTARtANY |mm%5'|ately after
the S|gnaP?§‘&é?ﬁ‘§ﬁ|°éH%ﬂ?YeafR\*ﬂﬁ\m%r%ﬁké AOR5o 419 dhep ihietresuBie dboranERAE R §55f may forget
to take achodiyélvicksaimplestormdnalydiciihs degtribberhrgreinnilrTsomeambodifeis eemtethod of
alerting g.patient-tladest d-Sameihodiba tuidiisingasdavics asdeaseribed herein comprises

providing,g,pigcaliq B%o@&@l9&%@&@ymmapMgggmgmdmmoeﬁa%@emﬁmm associated

with said patient, and com rlsmgra time an d }‘% }ecsia sam Ie of f|UI notifying
he'l

patignt 1805 E&"H’%%ﬁh@f BRrEE GRS DAY an ST ST RS Ho es 4. In some
embodinifertacgiasiatincemribbalsitiparay ergdsisi by t&é%&ﬁ‘ﬂ@d‘ H@rhﬂﬁ‘”@éﬁ‘iﬁ%&@kﬁﬁﬁ therapeutic
regimes gawiidnisops embaliloyntss &- 25 ppen pte lokedpei splesu Rdipaittai Mindudsportedenénarh Patients (for
examplepyway efie: iReebrsereaMadA04L hibcpatiaptagaiheRranidedwitirausieyioeaiaen procuring
a prescriplion. of drugs by, %‘%&9%@9&”&9&@9%&&%&?&%5@ Ab RAAMAC b keWiRewa, Glinical trial

sub{ect may De provi ed with such devices when ita ing a_clinical trlal The atlent 0 subjects

contact iAYSTRESHAR TSt i & oeiRiSTehriTER B i BH e S oUm At derh 2 ’mwﬁg‘f’effﬂ eSSaging address,
or other AyERMS ﬁ%ﬂ@%%%ﬁ#ﬁﬁ%ﬁé’d%ﬁ’“ﬁ%&bm@ﬁéS%eéﬁ@%ﬂﬁ@%ﬁ@%%@ﬁﬁ%‘@%ce and
associatethwithsthinpatigntcosubjctras:tldsdribed o ipdesexaniplelinddliiabasa Seftware on the
external devige.may Metiaaend maripbatRthsRragiandthat ean.petect when a signal generated from a
detection “ﬁgﬁ AO0RCHREAARG 1/ HRAUHOLIAA0 ARVISR RSN GLRGEN SAALICHIG Geiwnal device.

for exam a given time, and the external device can then send an alert n a?tlfyln% th%pﬁygm to take

a béBily ﬂYﬁ'(‘]‘séiémﬁ’ﬁ’fé’f fbeosiﬂ%lf RSB B REA ARe RoLpShP s Bt R e R 5 8K her and is
used in |FeSdiEEetdBI N I CTRals R OBRs ISR g Fasrly dndprae sndrdissndat o8t Be!YRput and
measuremaris effhar meihsdricidativiehdigmaitole. bodamagenanacrebid métabalisnn@dotexdumple,
lactic acigh: GaRREMNEsSWHad) B3R S BRPdINsRisthasisian canbarudicianilysmsll to be
portable.. | ﬁ%‘l&%&@@@&ﬁ? bl %Q@%%Bo%eﬁéé%%%ﬂ%’%ﬂw l@@%&%@%@ﬁéﬂ&@%ﬁ&% Rt of

markers in the blood of small animals such as rats and mlce that are Cf)mmon Z used { Ere -clinical

work, SuR AT aTE B A oA &SRR P T OP ST e S A SR Ly tarRS PR S Very small
volumesRsftgaTsisieea R pettietiedty: sk, SpudiarirEromhyinatme Semesehheresteadstal samples
from a siaghgeamirh ab-alaitydetieichipaapidgcoessionlifirdse Domsid@sbtiondpealidos dapepially
important e sevesabanalyies aeadonr Inaseyiad.de, pamled fRedblsitrene.embodimant, the

system 'r‘sﬁgﬂ%&ﬁu?noﬁa‘é?;&?@ata@’@% ggopig%kage the several elements required for multiple complex

assags in a secure form for shipping, For example, assay el ments cllc%k fltlnt housing. {Assays

15[0024 8] AN St %‘%géy?dn‘{’ae? deaspde&?fg FEheE e e ’é‘ewce%gcorﬁg f@?ﬁe pr"e fit invention

to detectdaggribed herein. For example, a method can measure a volume of a samplc In some cmbodments a method

measures dilution or a dilution factor or a degree of dilution of a sample. In some instances, a method provides a
concentration of the controf analyte in a sample. In a system or device described herein to detect a plurality of
analytes, measurements from a method herein using a control analyte can be used to verify or describe

35  measurements of target analytes. For example, a fluid transfer device with multiple heads may be used to distribute
liquid into a plurality of assay units, including a control unit. In some instances, it can be assumed that liquid
amount distributed into the plurality of units is the same or similar between the individual units. In some
embodiments, a method described herein with a control analyte can be used to verify that the correct volume of
sample has been collected or utilized within a device or system. In another embodiment, a method verifies the

40  correct volume of diluent has been provided to the sample. Also, the dilution factor or degree of dilution can also be
verified. In yet another embodiment, a method with a control analyte verifies the correct volume of diluted sample

has been distributed to the plurality of units,
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analyte of interest in a sample. A wide diversity of labels is available in the art that can be employed
for conducting the subject assays. In some embodiments labels are detectable by spectroscopic,
photochemical, biochemical, electrochemical, immunochemical, or other chemical means. For
example, usBfPAId&e2acid labels include the radioisotopes 32P, 35S, fRIOFASEEMYHET,
electron-§EH4E Figatge A dsmapspistas expplaenpine af ofoRtisb s Atdpiaives Totaisetiprsibicl seival
componenitstayefknowiuahtk.ay eniclsos tedhexiensilydlyo ncaotigthendeitivifictanebpase ndditerature, and are
generally.appiicabigte-thadressabinuention.famntheabelirg.eibiclagicalsupanents: Bytakle labels
relde QUSRI SANER ARIAIP S BIRTISAID oL JlgieScRNL MOIEES,

chemiluminescent m0|et|es bioluminescent fabels, or colorimetric la Reagents zl't}sﬁlng assay
specficit} DI Tion BTy b eI A0S P AR e Y G AR PR Al e e fﬁﬂ%’l 6??§I°é‘h‘tﬂo‘t?mé‘§d BrBiteins,
nucleic agierprdidemseetmaehaiiie dsied renrakapBteHifityitathroess 030 oAt arestor Wik Detection
can proce#id bihanyxpécadanehraickrinwnmeatntsy inciuding speciio phoiameticnesiepicaldracking of
radioactivenJHeERREC eivh Qb mm@ammg%a; attle;g@aemga whiehdragk amalgaike based upon
size, chargﬂe oﬂa%ﬁx'ln;l%e A det Sot Qle% can Joehgl;n any n mat r ehca]\:\/ég%%detec‘}ableﬁ physmal or
chemical property. Such detectable Ia els have been well-develo in the fiel oFg eﬁectrophoress
coluthn cfit ﬁgﬁfgﬁtgtﬁ'ﬁv %Tlﬂﬂﬁé??ﬁf’é‘gf‘%‘ﬁé’épﬂ%EE&&?E%SGHWP&%@ IHBi e Re2 BLEH general,
labels ustsfapdrs 1B0nstiersdHeltms 98 teoantyes 28031tk the Brpeprd selnmirpfehstionpld HIY8, a label includes
without lifoitatibh anyeqippebiinn ditectablenby:speati oo ity RIMieehe M ivak RiDghaxital,
IMMUNOGRERHGE el y@teiemg RQbeshaseeh a@ee&rtgatappﬁﬁahmem%ﬂ%qtas&%tmtg@d means.

[00247] In.so nhodiments t& be [ led directl rlndlr ctl to ama A be detected
such as 503% r(:f“t Sub sctrr[latrtae or en: me 53%8%? (53 t%e?ﬁ‘é%‘h gn\)/\c/g ﬁ&r/tc?f/‘v’n%n As |n§|éated

abol, aTime" va(ﬂé'tﬁfgt@ igial juplone @ﬁ%‘a ‘Wlﬂ‘f%’@’@ﬁ?ﬁé‘&alé’fel%é]xﬂ‘eﬁéﬁ’&ﬁﬁ@ S?tutﬁ%(@é’ﬁsmwty
required,beagd e beofifstienidihobansoctt tihearssred batsility deciuidrverns Fenaitablke thstrssitestation, and
disposal piopisidchs chondaidionrtpiedabalsvarsH)ftEnsattaghady iy ndifgetmaansoensially, a receptor

;specnflcij t@nttteht maﬂx@a@tque&g@cﬁt%amﬂge@ts}g JBQA@B&e:§%H&@${£H?§J@€a@@@J| dxt@ntegec%tgr is “nkted
oana or molec iofin_or avidin ssa ent set includes a binding moiety
(such as%:te) biotin s atléggrea gﬁ?%rc aa]\%%fn thé.t%lgr? sqto yta a for and1 %% Eemgr:éﬁmt Qfﬁ% arr'?%alyte
40bfds BFHE 8??8‘??8@’&8’#“6‘?‘? ?ﬁﬁ“?@ﬁ&?ﬁ‘ﬁaﬁgdﬁeﬁﬁ’&@ﬁq‘@&&éﬁt can form a sandwich complex in
which thé®8#alyiespsfreiedoennte rotithed ceaigeatt atrpeddty bompheteivith thaienritherforrestpiols on the
reaction sitgugmndsifshtprameoanihiecepidsadnt Teenaaatipn.piternay oatepied Ry analyie. skhertabel is
either inhgrgrilvideariahle AbonadRia &M&MQ&Q@QA@&@%MQ&(MZQQ§AQZcﬁcﬁﬁsﬁg§%8tem such
as a deteglaplg, eozving, 2 luorescent com toltlélrnth g%%m'k‘t‘”tﬂ‘ee %%rtié 8&{5‘ ¢ waa%h
chemllumlnogenlc entlty suchas an enzyme with ummogenlc SUDSt ero Ilgfands and
antizhgarB Ear hEeT SRR PRl AR A RS A AT S OF @S’(ﬁt’ﬁﬂt’é‘l BB e e,
digoxigenfiadundsetitive vy batirdbeehsedein aodjariegomsyithaidteledmen ik Ny, tisrativelys any
haptenicasagntigenic compound can be used in 5combination with an antibody. [002481 In some

em bodlmmt&.;t%@Q@Lm@c&ma&%ﬁ%&ﬁﬁtﬁ%%@%& %QQ@LQEB%@E@QS GPEIRUN dswsigr.example,
by conjugatl fV}uth an enaéme or quoroEtha .| g]yl{nes of interest as labels will primarily be

eix not an exce!
hydrol ases artlcu arly phosp atases esterases an lycosiciases, or oxidoreductases, particularly

perc%idalf8% %ma”r’ége t%‘tﬁ’ﬁ‘ﬁ?&dﬁ‘ﬂ%”tﬁ‘c‘ma‘é’t’fﬁ&?é% PR R AR OB ad its
derivativeédutianspréraapiss dnduihtiellfdedird oige bt itempin e enthimarrdamasatebitidendioxetanes,
acridiniums res¢assy. luciferin, and 2,3-dihydrophthalazinediones, such as luminol. 1002491 Methods of

detectingdglefsiaes wal wamt@rmeesqt sdligddneihadtind Q&ﬁbﬁ%ﬁ%%}@ﬁ%@&@% lgbel is
radloactlgnet Mea rgemflolg detejct ion J#‘:dUd? SC |mat|o%%unténgog mQhO og‘[agpe!g ggrg% S homo

autoradl%g%ﬁgﬂ? Wheret e labe uorescent It may be etected y excitl uoroc Sfome with

lightof a 6??%&%%?@%&?‘5% af%ﬁ@‘t’e%‘ﬂ?@’t?f’eg?géth’(lW@s’ff%lxéﬁ‘lf?ﬁ’éé‘ Wle%mple
microscAREisps ratulishectie dpreprioedirtap fefivrird patkerasd venalde frofaieedl StediosstBeictas digital
camerasis ghpasdje oyl erligesices sl Be) ogiphatenultipliensanchiiicinil besr.es bihesdsateation
device. Simikatieanaymat eAaWa%mmayvam AR AHE AV PREARS [k RE ghzyme
and dete‘ptfnrgeg}%&%élwglgggl J ion, QF%Q&L%%FLQ? [\ {“E; reﬁglgl% metr grabels are oftep detected

simply by observing the color associated with the la el For exam e, con ug Jated qold often appears
pink whiB SO sAsUE L TSt mrreate bty IR EPRE RSP PYRE 6%%& b‘i%é‘éﬁfaﬁt SHEEBbdiments
the deteéfaire Ay attayrRins el & ULt inaseei@ecseritces. Luminescence is the term commonly
used to refer to the emission of light from a substance for any reason other than a rise in its
temperature. In general, atoms or molecules emit photons of electromagnetic energy (e.g., light) when
then move from an excited state to a lower energy3state (usually the ground state). If exciting cause is
a photon, the



25luminescence process is referred to as photoluminescence. If the exciting cause is an electron, the
luminescence process can be referred to as electrobiminescence. More specifically,
electroluminescence results from the direct injection and removal of electrons to form an electron-hole
pair, and subdegéfitegombination of the electron-hole pair to emit a pHSt3HLUH#IEs¥ence which
results friitF3lchedtirealirdsen bp o trégenty %ﬁ@&%@%ﬁféﬁﬂ%ﬂ%&%ﬁﬁé stletippridédiece produced
by a livingmergaiis perisdusitadhwigte ekt saistoroliwih &sc enpenc BOpot diffimineessEng evisrethe result of
a spin-allweel 4 sHieKTHe: gvedisiBlens BElol L ARRIHA EdRRMGLeER IRk LIS UQRY ubi@uch as the
photolumipescancs RIAGRSSHlHSHAINIEIR (8010, 85 IMVESARN %R EMPIGRIN JURESEEAGR emissions
do nat perS|st after the exciting cause is removed as a result of short-lived excited states which may
rapidly réf8f%tigh such spin-allowed transitions. If photoluminescence is the result of a
spin-forbIBRF&H framasiviePbpaigents thadrstssmigle faRSRmTIZYHE! HOBRIMI st dcaniesedyoricasually
referred to dstphbsphorbsceieef shiypical s photpharesdence 35emissions persist long after the

exciting Gau138) isfernayetharadt sidl-ohdogdined R¥eiad sialeidichh Raay delax aniREgh such
Spin- fOrb&%‘Eﬁbm}%&'8@&&.1!1&@&&%&,0&9&&%%?&&%%% SB%ALD %a%m?og%%‘f&ﬂ‘%w&ggﬂprOPert'eS

[002511 Swtable chemiluminescent sources include a compound which becomes electronically
excited YR R RIS PEARABI LN TR RN S?ﬁ"t"?‘ﬁ?nf’\ﬁ/%a% VA& rasBree Lppregighitor
donates @HefgyPetrh Hils reseEine 4o averpret! podiversehubsre 6 Pammesiordsmipstinisitave been
found to previtdeuchiemitamipeteancertingsig@Natietorf denditibing. :@he: tamihaobatrpasiosas
2,3- dihy%@mkéga&m&azwmo& &r&m&lmymcc@mmwdﬁ@dmm&mgmslma%e@smino

compound, | SP%&%V [emRers ol the family, nclude,the Samingy §ug§t§atg n%Bshf%ré’d sQaS’eacuo(Rsue
2009/046227PCT/US2000/07/8636, the dimethylamino[ca benz anal 0g. These compounds can be

mada to [FRHEEE e LIRARHR Ry BEEN BEPRmETSe tart i FRyBYCHTSTRE SREHEEE Whother family
of compoeaTHen it fanpthe Suped SiaeaT linhittabiolesnalitsioisn ifenseripe: ot obswragherrdy ereigarent
product. &€hedntimine stait enatbgs:niohideyvpaf eedidiathyl arlino Biathemeihoty stdoslitieaisd a
Chemiluingseeags mysa&agdb@nemimﬁmmm&m wewallynexaly bastivenssilsie.example, p-
5n|trophend¥I and a ag,tero%gldg as h;(gro 1;};eroaqcied, under basic conditions. Other useful

€ assay f
chemllumlnescent comp oun t at are aso nown include -N-alkyl acridinum esters and dioxetanes.

Alte%?mau\}%‘l%/’%{ﬁ?éﬁﬁ%"ﬁﬂ?‘b8‘1@8&%’% Hieretsl ﬁixﬁ?ﬁﬁﬁ*&i#&‘éﬁ%%ﬂ‘ﬁ&i@é‘%ﬁﬁ% b preHE"

bioluminé&xeenicd O ORBEUTREb I 2RSS 88 e¥H FEreth’ it 9 it ot thnRtonsHittiY S,
prodrugshqpisarpraeieutical agents, drug metabolites, biomarkers such as expressed proteins and cell

markers ;@m‘&;ogiﬁ%m%@am&pa%@m,agaataﬁsemkan@mmsatmsm@mh@% R¥saschatides, nucleic
acids, b'% Qla%‘éléixn‘?éo@ O%r‘%sef%ﬁzgm su%s&%f@tey‘sam&r [OLmANes, ar.an aé’s%”,lP'“ alion thereof.

Anal an e com |nat|ons of polypéptides, Tycoprotelns polysaccharides, lipids, andlsnuclelc

acick [06@ cliﬂ’a‘?‘?ﬁi%?e’§f“5°r8f6’?c?ﬁsﬁa§rﬁ%?§“§?€séi§§°6’8fgt‘éaa %?ﬁf?‘édf)%‘ﬁl‘@ﬁ%rﬁﬂ%@ﬁw&i with a
specmc d@éﬁﬁé‘@f&g@'%@%ﬁﬂm@@m&me%ww%bt limited to those associated with autoimmune
diseasesitutiesitysohy perisnrsions kbbb eiesyeubenal @ adfarymusduiandég eneraiigydiseases, cardiac
diseasessyaagm%&i@@grdﬁnaaﬁfb%x@mlwmgﬁf@mmy%g&%rﬂieufam&%ﬂgmawpsis
angiogengsin SANCEL, AENSIISES dsrans.allioteenplicalions. and anweembyatons iereof
(002541 O also intereat are biomarkers that are present in varying af')uncglance In one or more of the
body tisstEE W@Rfﬁfﬂ‘@‘ﬁéa??sﬁi?}éﬁmgfg‘féeﬁﬁﬂﬁy B EEET oA IRREFF SR BRI SR HHRIGRRSE brain,
muscles ity eserayier Seiseteerporissd vy bt nidfested oy vanoigdideasevetch as different types
of canceffaliGreniteninionemietastatio)adding a second enzyme substrate to an assay unit, the reproducibility of

results can be maintained. In some embodiments, a control method provides replicate analyses using an assay unit

gave a response significantly lower than that expected.

35 [00233] With any control methods described herein, there are numerous possible etrors that can be accounted for or
postulated from executing a control method. Exemplary assay ervors inchude, but are not limited to, improper
manufacturing of an assay unit or device, improper aspiration of a sample and/or one or more reagents, an assay unit
is not positioned properly relative to the photomultiplier during detection, and a missing assay unit in the device or
system.

40 [00234] In some embodiments, the present invention provides a method of obtaining pharmacological data useful
for assessing efficacy and/or toxicity of & pharmaceutical agent from a test animal utilizing the subject fluidic

devices or systems.
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autoimmune diseases, inflammatory or degenerative diseases. (00255] Also of interest are analytes
that are indicative of a microorganism, virus, or Chlamydiaceae. Exemplary microorganisms include
but are not limited to bacteria, viruses, fungi and protozoa. Analytes that can be detected by the
subject metRA#A884EUde blood-born pathogens selected from a non-IFARTHG2#E0EEat consists of
25StaphBESE HRersierAoraiery PaEns iorrelitish [sHea s pherasatinst sseapis P etuceessanriebd (MSRA),
Staphylote teustérar eustStaphyidtod custiomn ssd rtdrocoocudyiaetalis;sPThkite dn@smaruginosa,
Staphylog@eatisicapitifionianydace ackly wainatietsle hoie laipnaumaniasudiasmenhikisdafluenzae,

Staphylogaag4a.RiEHIRS- = BRIGAERHERIRKINAAR AN CAnAEa.APIS ?me(Qsz,% @pRalytes that

can edetegted ?\'/}the l%u re{letct metho asg enc?m assavarletyo sexually transmitted 30diseases

t
selected o TRe ToTOWING g ORoPPRSA TR A1 SEEH A b 8585 Ve Tt fé"‘(fféhﬁ(?ﬁ%cﬁa%glﬁﬁfﬂm?, clamydia
(Clamyd&%ﬁé&%?ﬁs?ﬂﬁﬁﬁﬁéﬁb‘t‘@@&ﬂPﬁﬁé?Wﬁ‘ﬁé“(iﬁ@ébl@éﬁ’f%Wﬁ&m% of phepdips fltEI @  andida
albicansjedharigho il Hinkdie nfi 0p btkuscdueneyn)is thithdmonmasis) Fhighe nibhas ivagiralis)paglenital herpes
(HSV typgehifith) ahdiéd atithéd bBH b RAGHEGEA aBn s, B soais Wl BSHEBatitis 68448 e ehibiiilel Yra[00257]
Additiong) apaiies, I 62008 SPLPEIBGBING U BELISIIRYS SDF9MBAsS A VSISl &1 espiatory

35pat S mcludlug but not limited to Pseudomonas aeruginosa, methicillin-resistant
Stap Io r&é’gﬁsméau"reu nmg’ﬁﬁ)m‘ﬁfé’ﬁé?é’ﬁgoﬁﬁgﬁﬁ%mae Haemophilis influenzae, Staphlococcus

aureus, S pridIHEResn altsprinsdbe racB i ﬁamm%ﬁ@ueééﬁem#ﬁaswﬂ ¥¥rerococcus
faecalis, Setiritision frcescen ardisd maophils traratiadmchytioe 8, fateibeatcusiploddaer Gandica
albicans .Mer axiglicocatasrhalise %ﬁmme@&ﬁuﬂa@ﬂﬁ%@ﬁ@m@wsﬁggiéreediimﬁﬁmec@%@ccus
faecium K R5ela AveR.FoaideRnRs uatsssns esera mennalidls dSteploggecus

pyogenes Pneumocystis carinii, Klebsella pneumoniae Legionella pneumophi ycop asma

pne&morﬁ?&%”hfi‘cfﬂﬂ%‘%&&?&ﬁﬁﬁ?’fﬂﬁ% Pé&‘f&?é‘i%“"%ﬁ%@%%‘?ﬁ SRS HEETOY B SE RSt 2581
Listed betiRg heevhisritrsisel @xeierpiaryomdekdis acdotdmmprertths presséntianirentiomlasidothylliine, CRP,
CKMB, FBiA jdviyagithissaGAlRbts Rrogestesgit akzBRbi6 satoiuR v dipha-and Fheaphwline,

Estradiokaik seizingehey tha9en. WalERNES, Jniastakopdensitlineneiainchalasierelidigh
density Ilg%g)ca%%atm mP'%&E roegsaoale teral, ICIER 5[r00259 .Exe pla |I&l€li marke{s |gclude without

f
I|m|tat|on LDH, (LD ALT Arglnasel?lﬁé?%?p% Alpha- etolp%tesfﬁ APPES “RikaTe phosphatase,

Alaffrte 5?1‘%???6&%%&?&? (819 camp, Y EHYBIRYANEe, and Bilirubin. 100260] Exemplary kidney markers
include WAfRégitimrdaoroiran Rbe s adyrstheis € e iiprraditinpypidearirrany ob disstagivgwtin D,
synthatasien{irle BS)r Hepaitgdytesgeausiiaeios inacaptarsRoHt iR Phlygysiiragekibrocystin,
Ur0m0d1llbhlsé}|ﬁrbi£!ﬁaeamMEﬁﬂlild@§ﬁst RESMRs &g%%amimﬁiaﬁyfﬁlm@]%{b @5@@?&%@' biTnding
protein . ary hear rs.inglude without limitation Trongnin | (Tnj), Troponin
&@ﬁgé&%%% WAL Iﬁcniar% %&4{ SR o {?eoqré f&% )

T (TnT), CK MB, Myo o |n Fatty ac ing proteln Imer proteln
SNP° N ‘r¢8§f\fﬁ5 YRR &% dase (MPO), Glycogen phosphorylase isoenzyme BB ((PBS),
Throm b.wweﬁw@tm@emmmmﬁnmmw (T Ry s tirking ge fmstsekralesicofa oblifiendeatioa neivn IMA),
Cardiotraphidisg waknat MhiGsb( Mylosindbight 1b€aqsi-hay include inappropriately mixing pharmaceutical
agents. In preferred embodiments a patient is notified substantially immediately affer the signal is compared with a
known profile.
30 [00241] A patient or subject of a clinical trial may forget to take a bodily fluid sample for analysis as described
herein, In some embodiments a method of alerting a patient to test a sample of bodily fluid using a device as
described herein comprises providing a protocol to be run on said device, said protocol located on an external
device, associated with said patient, and comprising a time and date to test said sample of bedily fluid; and notifying
patient to test said bodily fluid on said date and time if said sample has not been tested. In some embodiments a
35 patient can be notified wirelessly as described herein. Compliance with fherapeutic regimes can be improved by use
of prompts on a display and obtaining responses from patients (for example, by way of a touch-screen),
{06242] A patient may be provided with a device when procuring a prescription of drugs by any common methods,
for example, at a pharmacy. Likewise, a clinical trial subject may be provided with such devices when starting a
¢clinical trial. The patient or subject’s contact information, including without limitation cell phone, email address,
40 text messaging address, or other means of wireless communication, may at that time be entered into the external
device and associated with the patient or subject as described herein, for example, in a database. Software on the

external device may include a soript or other program that can detect when a signal generated from a detection
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[00262] Exemplary pancrease markers include without limitation Amylase, Pancreati s-Assocoated
protein (PAP-1), and Regeneratein proteins (REG). [00263] Exemplary muscle tissue markers include
without limitation Myostatin. [00264] Exemplary blood markers include without limitation Erythopoeitin
(EPO). 20[0%Ee94&/iplary bone markers include without limitation, CFESSHREH R opeptides of
bone typFTEdRABEMRPTGE BB RtErthiRdrc e sLemml At @Ieh Uptia Grisiast arig e then
Lysyl-py st rrst (céfoirg By ieliens limeke PYeidinblihenPlartrate-resistant acid phosphatase, Procollagen
type | C prazpspids; ditodolagen dipe INbprapeptidey Ostentaiaim{honea glamptain)Alkaline
phosphajgsg, frathensin: fieGRME deeiilagc.Olidime o Matlx Rretsipl-Lsleiin AR Qsteqrrotegerin
(OPG), FSQ#I%L&EBO%Q& E‘)I; ISAPfg TRAlg:l:f> %g,ac(:)étﬁeogéast Sz%gcglg Fglgg%) |d1311%OS|§H-1, Plelotr(gghln),
Soluble céli anesion mateculed L FATP ST 5 ST and CSEnbar e e HEFLH 2 (OSF2,
Periostinf* 56266 SO BRbodiments markers according to the present invention are disease
specific. B piarytoarekrdmerk desystoiud eawiholitshind o S8Adioibhprestatbedpedifitsastigen),
CreatiningisRr0staticracidiphes il oGRS A coppIRXes wono Stiaterspr cHic 1g@NamlaliGAuke-5,

CarcinogiaryPRie ARG SRS AIPDA (510 REAIRID FARRI ;ﬁi&h'ﬂm@s@ﬁﬁheg ani gonadotropin),
1924 Her-2, Pancreatic, CA 19-9,

Inhibjn, CAA Qvarian C1824, CA 27.29, CA 15-3, CAA Breast
Carl: TSt el Shider o e S B R R B Solublo

decoy retEFHEPRYSERI6 ST EFRemm YRk prat peadvivhrRttHe §rorsaitct igRteidain Kappa, Free
Immunod8iilife big k@ hiaimil Grmibdan drdtadiopChiromay rapricksde Bdveneiriedediingdntebiin, Epidermal

growth 3afaglecsaneniesyfpidernabet @MhFasi ofrecapier Yy eriakRAIR iR Pnadignomedullin
N-termingl 20 peptide, Vascular endothelial growth factor, Vascular endothelial growth factor receptor,

stem cefl fgclor,eceptor, ckiUKDR. KPR, and Widicne, [90967) Exgmplary infectious disease
contitions INAIUAE WO A A CHUATERIY BRME RS 4°CERE S BHITRL REA P RIN El48tase, PMN
elastasePHIIPIABTHHIE sSEriFadtiife PGt DS IYaiTEg/8 Bn iy B, 9 tePrs! et fs codertipgi-HBV C,
Anti-HIV (¥ ssviptesspr betihantidetimissdibadntigdnrrabio bistretpenpel pantifenicAntbdi@NaPyrogens, p24
antigen, Mwramyrdineptiden-\We 20084046424 Ricah{ HS2008/R78636:100268) Bamplaryudiabetes
markers ngluggwithoutdimitalion. & nlids: SamegioRinde, Sl saled.aloimin. Adwanced
glyc%sylaitL(gEﬂ er}d rﬁgﬁug}sc @g Eg , 1,5-anté>é(3rlgo°g‘!‘§1d0|)tiol, Gastric Inhibitory. ol)%)egtlde, G ucose,
Heroglobin: ﬁ\f&% IR 3[%?%’@]’ SR AR ARSI FLRIERURABIR limitation
RheumatsfdracisiiRmylimble figtearsnhmsoeninheApeing etlttlveiont eranei@R ByitablaieBell Protein
(Uterogldlzinds hEORiFBJExemptary alargss. mdakersithibitde fivtiaouit knsadioncdtalilgieand Specific IgE.
moieties, bioluminescent labels, or colorimetric labels. Reagents defining assay specificity opiionally inchude, for
example, monocional antibodies, polyclonal antibodies, proteins, nucleic acid probes or other polymers such as
25  affinity matrices, carbolydrates or lipids. Detection can proceed by any of a variety of known methods, including
spectrophotometric or optical tracking of radioactive, fluorescent, or luminescent markers, or other methods which
track a molecule based upon size, charge or affinity. A detectable moiety can be of any material having a detectable
physical or chemical property. Such detectable labels have been well-developed in the field of gel electrophoresis,
column chromatography, solid substrates, spectroscopic technigues, and the like, and in general, labels useful in
30 such methods can be applied to the present invention. Thus, a label inciudes without limitation any composition
detectable by spectroscopic, photochemical, biochemical, immunochemical, nucleic acid probe-based, electrical,
optical thermal, or other chemical means.
[00247] In some embodiments the label is coupled directly or indirecily to 2 molecule to be detected such as a
product, substrate, or enzyme, according to methods well known in the art. As indicated above, a wide variety of
35 labels are used, with the choice of label depending on the sensitivity required, ease of conjugation of the compound,
stability requirements, available instrumentation, and disposal provisions. Non-radioactive labels are often attached
by indirect means. Generally, a receptor specific to the analyte is linked to a signal generating moiety. Sometimes
the analyte receptor is linked to an adaptor molecule (such as biotin or avidin) and the assay reagent set includes a
binding moiety (such as a biotinylated reagent or avidin) that binds to the adaptor and to the analyte. The analyte
40 binds to a specific receptor on the reaction site. A labeled reagent can form a sandwich complex in which the analyte
is in the center. The reagent can also compete with the analyte for receptors on the reaction site or bind to vacant

receptors on the reaction site not occupied by analyte, The label is either inherently detectable or bound to a signal
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[00271] Exemplary autism markers include without limitation Ceruloplasmin, Metalothioneine, Zinc,
Copper, B6, 812, Glutathione, Alkaline phosphatase, and Activation of apo-alkaline phosphatase.
(00272) Exemplary coagulation disorders markers include without limitation b-Thromboglobulin,
Platelet fact§P 29683 Willebrand factor. [00273] In some embodimentS & §‘7‘f’<‘3’|‘ﬂﬂ§3§gbe therapy
specific. SESE% it ASLerteln e Mt P T RA AP T3R8 2 (BT s SRt SPRSE T Bibha (Cox 2), | |
-DehydrehdlbBinogefiCeontics yufd P4 IS th relprureseric Bbsortss druiplei ri Bafnth eidannigsadrsaoe ptin,
Leptin regepio i BiacalaiionimaBagingGi(or prateln bt stanaes d@dsgeitGind2anidd [ 00218
Exemplagy geriafricmakeisdaliaenpitoutimitationn e shagtic.engkasm &tiReard S 100B.
[00276] EX %Iar .@arke s of nutritional status include without limitation Prealbumin, Albumin,
Retinol-ﬁ?r‘%ng Gpnro eiﬁnfﬁ‘g , Transferrin, Acylation-Stimulating Protein (ASP), Adiponectin,
Agouti-REIA B rate iR sy D& RGO FoiE R h R T AT A AR AR R itfe, AFABP
(AdipocytesityyAoindBindirity Rrowine AP0 Reylatioh Sttt PlbeemeiixSEydrtss P
(Epidermakbatty AsishRind agRiateing FARRb), ClicantincGilgagonaG ineagans ikeReptide-1,

23 l ulcab? O%Ehﬂﬁﬁ%cg %Hg@ﬂaor%mﬁ g.gh 1“%%%%%5?%9&&@9{(&%&@1?%{%7 dant gﬁﬁ%%ﬁﬁfﬂﬁ?ﬁea;n d sTR
soluble Transferrin Receptor). . ] Exemplary markers of Lipi Q ude.withou
i B G BT A AL SR B ke o A PSSO ey
coagulatitit &thrEMmarkers include without limitation Factor I: Fibrinogen, Factor Il: Prothrombin,
Factor HROT48k ietadtof ddRatite labels @aleillmotnietbesyoitdiadinaherin, Trastor ampactbers/ e label
Proconverimodaal kAnt i esmeolvi e:faatatincian biatodsisinag fpel imk aatoniSépastkPrawer factor,
Factor X Rlas i, lmbeRIASUN ARIGAS AR Hink A€ RSt diRUSIAM G FRRIY Wilength and
Fibiin-stgbllizing factor, Fekallioeln, kidhmplceularweioht kinipoger, BlGISN G, Rrote/n,s, D-dimer.
Tissue pfgtg?ﬁ?ﬁogeéer? actvator, %f’_ 5Sminoggn’, ag-,&n%lasmin, Tasrhlnggengragt[vatoF inhibitor! (PAW.
100279 1= REFEARY fastiee B SiaBrarREntis thlebduic e &R e PSR RS EIR. [00280]
Exemplamyptyubsinedtbindge tiphdeiiorsSimdhddenaithrtio talicki tatidrendd| bidito PIDGHROISAE THIB'S ErbB 4,
EGFR, Ephi eVt ket D thR i 43cthayirdude KGai etyplde dpitddfic BBels hrkéfien defB281]
Exemp'asraé%i@géms%:m&@mim@4{9&% IBCHUES AR LAMUALPEL 18 Krkn APSERKA, AR/ CDK, CDK

35 (pan), C \ \{I%1 FR2, PD FRlb’ ?8 4/9’ MEK1-2, mTOR, and PKC-beta. [00282] GPCR
tardéts incidde Withodt imitanon His af)r’%ﬁne.e E(’az’lc'eptors, Serotonin Receptors, Angiotensin Receptors,
Adrenort @b s erbadimen dartaiBhlsasRe QR o BRIy 1 R BES T O B HITHRE RSt B ftbrs,
ProstaglandiniRecoptets; afrdtABRResapflisht 00288 sime &epeyrsrscontisodimeritc @ Method of
monitoring.peanee NofRRE ihar thacelegicalpakameaiBlusaiiutfal 40agsessingpifieaayandor toxicity of
a therapgytic AJaRk 5.RQVINGH LOLLXAMRIGHR 4P HHARSUIE 288k cRRICUAR.ARY dUbstances that

have theﬁ“gsutlc utility and %[_rggtentl%l. uch subst?fr;lhca%icl‘nclude but are not Ithrphtnengntoc biological or

25. ESCENCe ;a’o ess i§ re 1o af» ep otojuminescence. fng cause 1s an elecitron, e ance .
chemica compounds such as Ssimple or complex organic or inorganic mo ecules eptides, proteins

WO 20087788 a0 eefrmaddo asgestphigappscence. More specifically, electrohuminescence results ﬁ'oen the direct

injection and removal of electrons to form an electron-hole pair, and subsequent recombination of the electron-hole
pair to emit a photon. Luminescence which results from a chemical reaction is usually referred to as
chemiluminescence. Luminescence produced by a living organism is usuaily referred to as bioluminescence. If

30  photoluminescence is the result of a spin-aliowed transition (e.g., a single-singlet transition, triplet-triplet transition),
the photoluminescence process is usually referred to as fluorescence. Typically, fluorescence emissions do not
persisi after the exciting cause is removed as a result of short-lived excited states which may rapidly relax through
such spin-aliowed transitions. If photoluminescence is the result of a spin-forbidden transition (e.g., 2 triplet-singlet
transition), the photoluminescence process is usually referred to as phosphorescence. Typically, phosphorescence

35 emissions persist long afier the exciting cause is removed as a result of long-lived excited states which may relax
only through such spin-forbidden transitions. A luminescent label may have any one of the above-described
properties.
[00251] Suitable chemiluminescent sources include a compound which becomes electronically excited by a
chemical reaction and may then emit light which serves as the detectible signal or donates energy to a fluorescent

49 acceptor. A diverse number of families of compounds have been found to provide chemiluminescence under a
variety or conditions. One family of compounds is 2,3-dihydro-1,4-phthalazinedione. A frequently used compound

is lurmino}, which is a S-amino compeund. Other members of the family include the 5-amino-6,7,8-trimethoxy- and
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(e.g. antibodies) or a polynucleotides (e.g. anti-sense). A vast array of compounds can be synthesized,
for example polymers, such as polypeptides and polyrtucleotides, and synthetic organic compounds
based on various core structures, and these can also be included as therapeutic agents. In addition,
various natd¥Q ¥8¥Peetan provide compounds for screening, such as gl ﬁ%‘[‘&zglﬁ *&xtracts, and
the like. thefiBeiisnateibseaulpealtire RRanaTis s Ry e%?fﬂiﬂi?“§t‘§?@6%ﬁ%ﬂﬁ’3’%’§éﬁ??§‘ﬁﬁs@d alone
or in comisanmtibmoplitiaputhes. dgethtr familing thepsentics diedifferephenibivdaccitawithilopiags tchagents
identified dyihiednv entiiesareaiudt it agrris.arsl maihoasualsar-asannkensnd 461 heeeombined with

other th %Rl%&&@ﬁ&%ﬁmﬁ&n%%b m@s&aﬂsﬁgygﬁl%@@m@mw;ﬁ&m e;re@%sgs&y@raetry which
can pe im reC|s IE:lLISA ntltLod ased assa e aceur nd | precise. [002841

SR e
Phy5|olog|c§f' rameters aceor % o eﬁ?’élseﬁl? invention INclude without mitaton parameters such

as 10te rﬁﬁ@ﬁ’%&'ﬂﬂséh% gaﬁseé%@fﬁuvg@%r%ﬁ%’ré%ﬁw ST rRSHrES raterm B el B TR

parametess! inchatlectanciritrifterohheenra kersde bhiagmssetemns, nucleic acids, cells, and cell
markers jd3iapnatsasmaniNgd e dndicativaaidisaase Rrieamdile eanigh sfthecackionged s diyg.
Pharmagpkipglic, @M&W@J&é&%@5%@9&%%1%%%&9tak[ﬁ\é@ﬂék%&ﬂ&l&!&l%ﬂé"&ﬁﬁéékmt'0” drug

and grug etaggll e concen%%gon I entlmsngia} ca? fé/ a_r rs aramgters in real time from a
sample volume 1S extremery desirapie for prop ers a{m nd et ca?: S Trhe Tgocfs ug and
metaboliteycamkiatitatenred M&&ﬁ?&é’%‘d’é‘%ﬁ%&“ﬁﬁﬁ%ﬂ?&% %}W@Rfs&&%aﬁ%@faﬁaﬂfééuaﬁé Yenerated
due to amwgkigxpécted reaction to the drug, immediate action may be necessary to ensure the safety of
the patiept:Sinvladyi-if-ameed thesphanas erdwiamic (iR ppasameitess e sidadhasdrsiigd. range

during a fepiment ISR, iImmediale: ackion JE&@M&@W%Q%&%&?&M%&L@Q%@&&MQ able to
mongtor tg%rate of chlange of a age g/te con&entratlo or.PD or P fe"‘f me ers O\t%g%m en d 20 of

tes, neurona OF muscurar I}ﬁf&tﬂg seafes cardiac diseases, endo 1S0T0CTS
tlme In a Sing é Su , O per ormlngg rend ana y§|s on the concentra |on arameters,

whether fﬁ’é%?%éﬁé@rﬁ?%\%?éﬁ%ﬂea ﬁawmw&?ﬁmﬁmﬂ&%&ﬁwﬁeﬁw&ﬁ?mmfwangerous
situationsedeoy examyles ikgtutose were the analyte of interest, the concentration of glucose in a
sample gh@givertinme-as wekasdae micebrbangeafithaglucosa sancantsaion wienawgiven period

of time C&HM&EQQ‘?M%E%MHQ&@Q&E Q&QQ@%@%&Q& 29& %@dﬁéplﬁmﬁy&&&%‘?&m& G¥ERR.&uUch trend
anazgss has W|desep ene ICIaF! ica lon én dru %n en. When mul iple drugs and

1l that ar ected g dise & ent ant or. non-metas
their metasl%oftes alre conc rnea 5[ 1I|f1y (0] SpO roactive measur s is often

deS|rablé?f@@?gﬁ]qﬁﬁéﬁwﬁ@%’é@&iﬁﬁéﬁ%?%@ﬁéﬁﬁt |nvent|on prowdes a business method of
assistingl@ifhisisrimperevading!zes thdividudlized fedicadgeaiment, A Dhismdgsemdirodioan comprise
post presGEiptigmitne HiREGQEIGHRer 2N iNeRe gl Fensishbi amRkans: ek titrged hie

business,Teiac AR AmRise GolecRg.ahleaskidantANAmARIACL RArAMEIEt oM an individual
receiving, dication, said call ctl pIS eff ctedb u ectln(?la sam[%deslgé%)ggl fluid to

reac%ants%%g%éﬁ?ﬁ:é eﬁxaerfﬁjldlcs eeﬂ%e W |cr:rﬁ’ﬂ|’§c1 OVTe s RO s RIATO T VER Sfeetabie signal
|nducanvé“m@asfepéxhré%wﬁ@ﬁhéﬂ*ﬁ@&%@i@&qabﬁéw@@n%ﬁ%%g ?@Féﬁaé?‘fem'g %Pfﬁsthe aid of a
computebtmpisdhoatreconds Biebastiaiprdividuiat. Withmtinkilad iidasizen 8iypheinmeee kigibatk.paraiveters of said
individualndhieseyaassistingsaigsclinician in providing individualized medical treatment. 35[00287] The
devices, ;ﬁyﬁﬁ%@m 94@9%@&5@@ l Qeijéarr@e%%%%amyg%w&z&u@hﬁmmg'cal
pargmetgy of ";‘SB%‘HS aswell & automalic compar Rortbos eé e reetc?JeXX't ) clamida e, the
patient's TREdical Tecords WhICH Ty halide o histoRy of the' fHonitored parameter: brm ical records

of anoth&r HrEtAsTesP i) ROREOrSeRTFH N P %P%W@Wﬂldﬁﬁ@'ﬁﬁ?ﬁ%ﬁcé%@m&%ce which can
store datagaiidiias@eifedwan)y tghervhdstdlprbvesemngeoriiy enithhicdes 61hke, IOMVIdES, a device
that can apsistayitbpdypisabpatieat careswhishcant@inciude, for example, comparing current patient

data W'thda?é‘ﬁ RARNAAR:SREICIRER RiRRPPMdS %ﬂéﬁ%@!ﬁb&% A0 §£Qse§c§d€i'§ &Qe‘égbé%effecwe'y
é%zr aé‘ Ieast art of the rggf 8‘% r of a atient that is ‘gg li ntléglggnrtf omé/ urggugégsal personnel.
0081048227 ‘8’1’? 5% Wﬁ'ﬁgfﬁ(’[ﬁdﬁ R eRample, & device: method, and
system dMH P RiFereig f@%ﬁﬁhﬁ‘ﬁﬁea@ﬁa%ﬁﬁomﬁmﬁﬁ%ém%Wﬁ@ﬁa?ﬂMEmonstrates
a type ofthssehrihateafivbespdrfdamicie stlifapomtcef kards. Prretaptrecsyriocadbiian assay unit can
be coateghanimbh@cassay-whidcacaardgiaithainasaydhiseaxampeaia MeprkRdassayondae inner
Citrobacter freundii, Enterococcus faecium, Klebsella oxytoca, Pseudomonas fluorscens, Neiseria meningitidis,
40 Streptococcus pyogenes, Pneumocystis carinii, Kiebselia pneumoniae Legionelia pneumophila, Mycoplasma

poneumeonizae, and Mycobacterium tuberculosis.
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surface of the assay unit (made from injection molded polystyrene similar to example in Figure 3A)
was exposed to a succession of coating reagents by aspiration and pneumatic ejection. Twenty
microliters of each coating reagents were drawn into assay units and incubated at room temperature
for 10 minut¥® PHE%EHINg reagents used in this example are, as used iRSUEEELE B *#eutravidin
(20ug/miPfArFICT 50 Feit 48 cAtBrRA TR TP KOs BibRRA Ateerestr papiercr sandEs  BFmonoclonal
antibody ‘@i BEridWEBTRROAAE R Srogpatrrioda TR TS Geeiel €8 baliihe afp Fr@®)phaltick F¥fisdidive” reagent
containing::28eid}ninns B e Nuglyad it RyiRadkl iScRutare dsaling Aiiridthe BitRESIORHEaatings, the
assay UnHwere eHscdyiegpqsure to dry air and stored desiccated. [00289] Samples for analysis are
then_ distyj to the assay unit diluted in a solution is:zbyffer (pH 8) containing bovine
serum alﬁﬁﬁd%ﬁﬁ IS ?g‘ﬁefg: %@?o%%yﬁ%&%oﬁ?ﬁﬁf‘é?nl%ﬁr Lz;% rg%'lér it%(‘:r 1n“%’|%grlls€§3€_réygéhjﬂfé'%te, a 15
solution BFORIRERAATERSLsHzrBRasPiBYintmite smey s it foliaAsE i ey tiftited to VEGFR2
(binding {8%6diSknmlep kdpe torhve adtibodihof thetaap B ferfae Cast2BA righarhlinnaestabiizer
reagent femdbidsiabsispravdacdicihrnesay dnikfacdOrninesydler thewesikgatebasieen
allowed tq hinghwithihe. complexialihe AnaWs haunddahe mﬁ&@aﬁwﬁa&&-ﬁm@w&mt was

wasiged M%%a solution contained in a reagent unit (commercially available wash butfer from Assay
Designs). The assay unit was washed 5 times. Then the assay unit was moved to collect and 20mix

with anotff& He Etjamianohes ratiem Acbiferidrtiatrsae TeeeninddheDf Heart éfell Fabkidble
luminogefyeskbirstiatiefabalkadipretpn GSEiTatERB (KEtePho¥pivaigio BN THeolbat ek fFF A0 minutes. The
reaction ufhe-asmay M0s, assad e Hiercceiascies dywasatesitmassemblyraiihedsvention.

100290) i 42 AORRIAISRING MG RR AR RsRANSE Hing e etiod el gxample. The x

axislﬁscal ias }(EGF 2 concentration (pg/mL); the y scale is relative luminescence (counts). The curve
was use htomc(l;ilibrate the 25modular assay unit and reagent units. EXAMPLE 2 [00291] An assay for

human PRS2 EE Bt PReEet itk ddudeay bRt inalifio petmde-Jaieafindsisretsd orvend féad in a
commerdiakihBtgsmerin propasdlEl)an assay using the same reagents was done in prototype
disposahgid@cattndgssiagdrscrbad-Dalnw Huapiielypeveader. Analyte concentrations were 0, 4,
80 and 4199299/@&5%9GEUX%Q&JJECHB%WBG{HSR}&OH%%%QQ&P(E%Hre 13 were used to calibrate an
assgg/ ur;tﬂgé‘% eefl%?ntgnit nei({:es_sgl[y for,dtl:onlducti,r(l%gB(@?n assay for human P1GF. EXAMPLE 3
35[0029 H ARty able B B o R e B SR A A IR PSR BB BilARsR
Laboratdfié® Beads are coated (by the manufacturer) with anti-Rabbit IgG. Beads are dispersed at 14
mg/mL ifidnseufietedslickogec{mepadterftativelidnslisoffeyadobiting} comntadingigel Pydiniie, serum
albumin aaektakhit:anidsinandedBieadeell e Cc framiie darlanemnipe T it gk el tsehdiguots (10 uL
of this d'ﬁ,ggggigp&gﬁﬁﬁﬁﬁgﬁgﬂu&%m%t@m&mﬁ@ GithtroRaRAMI ey yophilized
for %oprq%ltgla}g% 24 Or% at-/70 w}rétoflnsesrtl,?n into a S|t0tb|1nt4 th,e'cartrldge hqusmg. The rabbit
antibody BInds b SR (G the Ted celis and 1o e At Sk P5 e sLiEs Be g tms a co-agglutinate
of beads’ &P EENsblasr 2 drgerarss PP U IS2h S0 76646 etiustisrhwdsbphitieet @gnetizable
bead pelekanasme-suspended by adding 20 uL of whole blood then aspirating and dispensing at least

8 times (j@psoNiEBREAHIEBAINLIRLA BGOSR B Br:023ddoBlactlupspsaRaIBaIRY AlReing the tip
cm a verfical.ofienialan.inid:sane etz gRlaly.iep IH MAeReHE leld LYPICAIN S, Qf fgsentially

rgd3 ell fgge e!(%;s ast\f\é'tths no b%ne‘ar_\{agkellél_es‘ gr'éﬁé%m was r,cecot\I[ered %r m a 20 u_I 5blood sam le (70%
yield). RECAvery of analy es"g'()C Mparéd o ]rog:asma ABYBiGuLEe (6 5hs Mg ALRSEPLEto ; as
{Human chorionic gonadotropin}, Inhibin, CAA Ovarian C1824, CA 27.29, CA 15-3, CAA Breast C1924, Her-2,
Pancreatic, CA 19-8, Carcinoembryonic Antigen, CAA pancreatic, Neuron-specific enolase, Angiostatin
DeR3 (Soluble decoy receptor 3), Endostatin, Ep-CAM (MK.-1), Free Immunoglobulin Light Chain Kappa, Free
Immunoglobulin Light Chain Lambda, Herstatin, Chromogranin A, Adrenomeduilin, Integrin, Epidermal growth
35 factor receptor, Epidermal growth factor receptor-Tyrosine kinase, Pro-adrenomedullin N-terminal 20 peptide,
Vascular endothelial growth factor, Vascular endothelial growth factor receptor, Stem cell factor receptor, c-
kiKDR, KDR, and Midkine. '
[60267] Exemplary infectious disease conditions include without limitation: Viremia, Bacteremia, Sepsis, and
markers: PMN Elastase, PMN elastase/ ul-PI complex, Surfactant Protein I (SP-D}, HBV¢ antigen, HBVs antigen,
40 Anti-HBVc, Anti-HIV, T-supressor ceil antigen, T-cell antigen ratio, T-helper cell antigen, Anti-HCV, Pyrogens,
p24 antigen, Muramyl-dipeptide.
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close to 100% for Protein-C, VEGF, P1GF, Insulin, GI' and GIP-I. EXAMPLE 4 1002951 Serial dilution
of a sample for analyses of an analyte can be carried out in a system as described herein. C-
10reactive protein (CRP) is an acute-phase marker. Normal levels are in the hi /mL to low ug/ml
range. In ay&fEdt¢ease process, the human liver produces CRP gﬁ gﬁ??‘ﬂql’ can increase

to hundrE8&egk ﬁ%i%ﬁ%@%&‘@ﬁ?&‘ﬁ%ﬁé%“ﬁﬁgf SIBTESH "hc%é/;/égpécnﬁcd Be¥ATise of the
wide dyrfsvrtsrhelipesspénranerad selhtEas e g Teld) oD 2oBIoN Bymenttastiedtrived herein
comprisingnadihid, kansies delice and a cartridge or device with arrays of 15assay and reagent units

was deVﬁJ@R@ﬁEﬁﬁﬁ%%nﬁ?aﬂhgnm&@%ﬁﬁ%%%@@mg&h%&mI(i&f) surfaggewvere mounted in
cartridge,togeth etector-a sphatase labeled monoclonal
4dge, gt g{ﬂxyﬁ LetesloLanag ety 9#%&%‘6@4&%%1&&?

anti-CR avin erent epltope Speci |C|tyt an that on the tips), a wash solution and a

chemilurffMoHeFe ik taey rEdsR Reets Phos BRiPd TR ehmBe a0 ek KpL. [002971 To assay
CRP, théﬁéaﬂh@WMF@M@W%MMMWM%WMW&%r%PWﬁﬁion 20The
cartridges1 welaHaeee asambyhassiieie MdSuaeess ivialy e GRRBogolssen (10 ul), detector antibody (12
uL) weregafﬁmm&%mmmmmmﬂ@s mRinetAdG hensiscamdadJhatipayerenwashed by

four, 3SP %Pﬁh uL wash solution before 15 ul of substrate was aspirated into the tips. After 10
min at 37, emlssmn was measured bgbthe instrument for 5 s. CR1' concentration was plotted

against M&%&&y%m‘r%ﬂ%ﬁ%ﬁﬁﬁ@%ﬁ e ARt (e S HPAC R S SRR AT S8R %as shown
below to(Genbrdtketa-RafitdraitkoriCeritiorPakydiadwh in(Figdie 14. 25 EXAMPLE 5 [002981 An
experimesizvg Dihe ReRepctethtisingnsrtialditutionsoha gampieticortainingdrighiticancBninated
analyte t@1$§%@@@£§ﬁ@é?‘%ﬁ%ﬁc@5§3y response in a system and device as described herein.
Solugion were loaded i foca rtr| a serlal / iluted b inst nt (to dilutions
oft: Zig%;' %gesﬁ%?ayﬁgﬁa%ﬁ gl s mc[u %%% ng c gxc enelase YBE&E % §l1| 5@@

res ec I |Iute U'[IOF]S were then processed asin

Examplei‘l?zm@ﬁ"fﬁ@’ﬂ%‘i’@& eiRpitions Fé’i?fé‘ﬁk’e‘i’(‘&l@é’dé‘atiﬂ‘é‘ Eroribra AP Trinsk sy (300
ng/tnlL), ardewRRBLT responsevirtionssianifine Srsin{ARElotdishatatifrdver w8 dlast Bierein i$gRFY02991 The
responsesassphiemnita Frigure ARamm .4 eirrpdetestivs ingaamedificatipntohthie Seagahaecthbinding
|sothermF(§ ax = C/(C + C0.5). The modification assumes that the response of the assay is linearly

propprtiopl mg%megn seplilion otine delaconanibedysas e e gasein s crgimple (data not
t

shown). Any carry -over sample Inio the next reagent ( etector antibody) will react

rapidly withi-aserrekigeeat Fé‘??d’é?ﬂﬁ*@ k ﬁ%‘@ﬁﬁfﬁﬂr@‘%‘f%ﬂqﬁ%&bﬁlﬁn‘f@%’ﬁ - bR BUhREBIRY phdse antibody.
The redUrEidvsi Reffectné Gohtenbiafionsferre8ersedrin proportion to the CRP carried-over and can be

accountggofarveitbpiiaciantk)or Gk abolilh 306 de Tharne iofigstdna BMpostEe G stvEM APKBL: C*0/D,
wherein §p|§gh§p§%sgy Sigr. IAﬁ;@ax Is the maximum 4OS|gnaI (corresponding to zero carry-over), C is

e L
Prothrombm Factor 11I: Tissue factor Factor I'V: Calcium, Factor V@ Proaccelenn Factor VI, Factor VII:
Proconvertin, Factor VII:, Anti-hemolytic factor, Factor IX: Christmas factor, Factor X: Stuart-Prower factor,
Factor X1: Plasma thromboplastin antecedent, Factor XII: Hageman factor, Factor XH1I: Fibrin-stabihzing factor,
Prekallikrein, High-molecular-weight kininogen, Protein C, Protein S, D-dimer, Tissue plasminogen activator,

30  Plasminogen, a2-Antiplasmin, Plasminogen activator inhibitor 1 (PAlI1).
[08279] Exemplary monoclonal antibodies include those for EGFR, ErbB2, and IGFIR.
[66288] Exemplary tyrosine kinase inhibitors include without limitation AbI, Kit, PDGFR, Src, ErbB2, ErbB 4,
EGFR, EphB, VEGFR1-4, PFDGFRbD, FLt3, FGFR, PKC, Met, Tie2, RAF, and TrkA.
[06281) Exemplary Serine/Threcline Kinas {nhibitors include without limitation AKT, Aurora A/B/B, CDX, CDK.
35  (pan), CDK1-2, VEGFR2, PDGFRb, CDK4/6, MEK 1-2, mTOR, and PKC-beta.
[002821 GPCR targets include without limitation Histamine Receptors, Serotonin Receptors, Angiotensin
Receptors, Adrenoreceptors, Muscarinic Acetyicholine Receptors, GnRH Receptors, Dopamine Receptors,
Prostaglandin Receptors, and ADP Receptors.
[{00283] In a separate embodiment, a method of monitoring more than one pharmacological parameter useful for
40  assessing efficacy and/or toxicity of a therapeutic agent is provided. For example, a therapeutic agent can include

any substances that have therapeutic utitity and/or potential. Such substances include but are not limited 10

biological or chemical compounds such as simple or complex organic or inorganic molecules, peptides, proteins
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WO 2009/046227PCT/US2008/078636 [003011 Values used to fit the data, were derived by
optimizing each of the four parameters below using the technique of minimization of least square
differences between the data and the model fit. As can be seen in Figure 15, an excellent fit was
achieved andQ8OVANGRY of the parameters Smax, CO.5 and 1) (see tablBF 824685 the values
that can 15& SRR o frBRhmrleomdes (5 ATUSIENTEY AodSHTEY DheBpRuEms &t beOYBhaHErdHE RHBRIA detector
antibodyrStyoetsenthcs ovlyoEbtidemodipdlewtilertifet] e ailin trshoa ropprredsdestl 084&7opdeeimal 3.83E-04).
Table 1: f4estidd, parameiersstmedatde serbhingchiphasicoGiRbhastay recponsed aameter Value Units

Smax 7. 2eHEs5 s G Wi ) sach 0 it Ola BRI Lk dacR; (R0 NI B Gkerliha, 1810030321 Data can
be then be viewed.acqrding [0 e dilution Usgd.1o.achigye the final coneenuration, in gach assay
different biological activity as the agenis identified by the inventive screen. The agents and methods also are
intended to be combined with other therapies. For example, small molecule drugs are often measured by mass-
spectrometry which can be imprecise. ELISA (aniibody-based} assays can be much more accurate and precise.
[00284] Physiological parameters according to the present invention include without limiiation parameters such as

10 temperature, heart rate/pulse, blood pressure, and respiratory rate. Pharmacodynamic parameters include
concentrations of biomarkers such as proteins, nucleic acids, cells, and cell markers. Biomarkers could be indicative
of disease or could be a result of the action of a drug. Pharmacokinetic (PK) parameters according to the present
invention include without limitation drug and drug metabolite concentration. Identifying and quantifying the PK.
parameters in real time from a sample volume is extremely desirable for proper safety and efficacy of drugs. If the

15 drug and metabolite concentrations are outside a desired range and/or unexpected metabolites are generated due to
an unexpected reaction to the drog, immediate action may be necessary to ensure the safety of the patient, Similarly,
if any of the pharmacodynamic (PD) parameters fall outside the desired range during a treatment regime, immediate
action may have to be taken as well.

[00285] Being able to monitor the rate of change of an analyte concentration or PI} or PK parameters over a period

20 oftime in a single subject, or performing trend analysis on the concentration, PD, or PK parameters, whether they
are concentrations of drugs or their metabolites, can help prevent potentially dangerous situations. For example, if
glucose were the analyte of interest, the concentration of glucose in a sample at a given time as well as the rate of
change of the glucose concentration over a given period of time could be highly useful in predicting and avoiding,
for example, hypoglycemic events. Such trend analysis has widespread beneficial impiications in drug dosing

25  regimen, When multiple drugs and their metabolites are concerned, the ability to spot a trend and take proactive
measures is often desirable.

{00286] In some embodiments, the present invention provides a business rethod of assisting a clinician in
providing an individualized medical treatment. A business method can comprise post prescription monitoring of
drug therapy by monitering trends in biomarkers over time. The business method can comprise collecting at least

30 one pharmacological parameter from an individual receiving a medication, said collecting step is effected by
subjecting a sample of bodily fluid to reactants contained in a fluidic device, which is provided to said individual to
yield a detectable signal indicative of said at least one pharmacological parameter; and cross referencing with the aid
of a computer medical records of said individual with the at least one pharmacological parameter of said individual,
thereby assisting said clinician in providing individualized medical treatment.

s [60287] The devices, systems, and methods herein allow for antomatic quantification of a pharmacological
parameter of a patient as well as antomatic comparison of the parameter with, for example, the patient’s medical
records which may include a history of the monitored parameter, or medical recards of another group of subjects.
Coupling real-time anzalyte monitoring with an external device which can store data as well as perform any type of
data processing or algorithm, for example, provides a device that can assist with typical patient care which can

40 include, for example, comparing current patient data with past patient data. Therefore, also provided herein is 2
business method which effectively performs at least part of the monitoring of a patient that is currently performed by

medical personnel.
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tip, and for each dilution level the responses fit to the same response showing that the dilutions are
accurate and precise as shown in Figure 16. 1003031 The model as described herein can be used to
compute responses for any given dilution and set up algorithms to ensure that the analyte
concentratidhGi¥H)4¢pAhithin the calibration range. Graphic means of 15/eple2ttiNgaHfe data are
shown in Figure 17, wherein the normalized assay response (B/Bmax) is plotted against the log
normalized concentration (C/CO.5) for relativeEdidi®iig11:1 (solid line), 5:1 (dashed line), and 25:1
(dotted lipe)sdripliin sxhBpad) el dtOdl| uskralicaai SiskRbRXSIPEASEigHE Jofahdiitpignbnamaalized
concentratigR,. %@HQL&B@H&EM@&%Q’E#AQ&QJ&?E@?%&%@&%U&%E%%HF@&V%@CQ@@ [Qrhioh

concjent ion samples be or § JO(L% ELSSr motst of the dose-res onse t decreases with
dilution. WhHeR 8 s"&{ Forany dilution equalor excesd that or 20th é’x‘t ﬁg o dnuton e fower
dilution ré¥stare RE tsjesstaamy ﬁ“ﬁ%‘fﬁ@ﬁ‘é@?&ﬁﬁﬁ]@d&ﬁ?@@mﬂ@ﬁga&@mﬁw 4G TALIEARERIESI function

shown ire ExessspteZostrautdzoor tysgontbwnatd mmsomis systenTivapyegisibrmdileath eokirgwangdilsitions. If
the calculetedcamnte niatians (ar adeadilution isdanerdRaNoeEs oy espiandpaih thasedar higher
dilutions .the.joye tsdttgtlﬂraut@éttttncmmaﬁtm QQ?:%JB;&! heRhee558Y JASSLRARANSE
appré)aches a m $jr{1 the igﬁgﬁﬂ % conﬁenw% gA%/Aa? ttls uZﬁse ignal Increases For assays
in wiich tHB TtV ariation n sighal (AGE;E esse or eEnmtEdath d Hetances of
the systeﬁi‘%edé'éé“ﬁb‘éﬂ)@tﬁfg ?r/aﬁ%‘fﬁ’f‘e%rt’ﬁ‘ a“b‘i'ﬁ’géﬂfé“r Fdsethe ¢ErEtRteeERcEPRtSesult at
higher ceseewntiationdrigidprogteddvereirandfutiddesicsedal dilution can provide a concentration
precisionmssackinyrdiL-dmen ioassays bk sigallesmalssigniicantbhgseates ;(ﬁqru@qﬁml@m)lo -fold)

higher th&ﬁéﬁﬁﬁé\% (ZRr.ARAYIE) RiGNR AULACIRREIRNE MAMHR Signalor sxample < 0.3
*M% smm{ I‘)on E?dllutlon can E’HOW the SOas ay S na{ to be in Ltm}hlergggldqe 1003051 By making
es

sevital S2RAMR S S DIRIRES TS MFSTRSH TP BrrerA dRthronarsis o diag & ingmedh e
obtainedAfCLPErEYE %tﬁ}ebe%w%t@d@eraé‘ﬁfwéa By hﬁé‘ﬂnt’gargﬂt’é%&té%@égﬁ?’e?ﬂéﬁ‘tésé’fod@?ﬁgle
dilution |evibt.aksepomn &1 tainves Ads drabdigationsdpprdbehds Wiforidtdncshelanetiodssybtems, and
device dess¢ihpd-harein eanefianeliminaie ipisHieienaRnnatlalal wisn duaiiadanexample)
matrix effegis o 0a sarel t‘ﬁné%\é\’ %&989&%@%%24’5%%’%&%%%’9@%@&%%'\4&"roco@: 1094061

FIu ggescein is a w well-known cal d high affinity antibodies are, known W ich are specmc for the
mlé %ﬂ er rea ent cont erent ea nt, & solution o acr?mmer ali rBlu Pim%r‘,?
molecule. By attac averar uoresceln moietied 104 protein suc | Bhtificial analyte is

created ﬁt&t‘f&ﬁ%ﬁé‘tﬁ‘t@ﬁﬁf@&tw @E@A@Sﬂtﬁeﬂémébﬁe?éqﬁIténeetttfp%r%ﬂ%mwmate% show
the feasisiyuot sucheardebastayeare-is easibltrdrisiatalriento a device or system of the invention as

describegder)anwiO03RAIAmiisfivoreserinsmenacinnalianiib oLy asRitrehed te walls fi384-well
microtiteRIAes 10 GIeRIG A FAPIUE SUHRRS A0 ASRA% BLSIIE $RY.ARAINg.& SETiERAfSplutions to

the wells and i mcubatln t room temperature for 10 min at each stage when necessary. 30 ul of
knotWn cBRCENtTations o %mmermally available preparation of fluorescein-labeled bovine albumin
(sample) with a ratio of about five fluoresceins per molecule were 10added to the wells After
mechanical removal of the sample, 30 ul of alExadRIESphatase-labeled anti-fluorescein (detector

antibodyjwag addeeaéaceneentadigeroiddlsng /i . Aienicmonalal the seiecirnantihody: the wells
were waghed thieefines:4Q W afwash s gtmtg the\émheﬁgttt?tas%tt ,§9r&§+§pt KgsgyDesigns, Ann

Arbg)or Mlchtg ld(!uteg % P efore us 40 ul) substrate was then added and the
asshy reZaTEes G Saopted belay i apre pads frfoﬁ%'e”t P8t B8 & e usS89¥8Sponse is shown
in Figuré%?ti‘s{oéﬁmr@mé%?ﬁ“%éﬁ%mﬁmmﬂ [to SRIPAFORREHHHEE AT Btto 80 ng/mL)
dissolvedecmssEngdbedfidrethe an assay for human PIGF.

EXAMPLE 3
is [00292] Magnetizable beads are 1.3 um diameter BioMag magnetic particles from Bangs Laboratories. Beads are
coated (by the manufacturer) with anti-Rabbit IgG. Beads are dispersed at 14 mg/ml. in tris-buffered sucrose (or,
alternatively, tris buffered saline) containing 3% bovine serum albumin and rabbit anti-human red blood cell IgG,
from CedarLane at >= 1.15 mg/mL. Aliquots {10 uL of this dispersion were dispensed into conical tubes and
lyophilized {frozen in liquid N2 and lyophilized for approximately 24 hrs. at -70C} prior to insertion into a slot in
40  the cartridge housing. The rabbit antibody binds both to the red cells and to the anti-rabbit IgG-coated beads and

forms a co-agglutinate of beads and red cells.
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saline containing bovine albumin at 3 mg/el:IL (buffer) was placed in polypropylene tubes and dried by
exposure to low humidity air overnight. Complete drying was verified by weighing many tubes before
and after drying and verifying the appropriate weight loss and a near-constant final weight was
achieved, THE 3#4(H6%Was recovered by adding 5 uL water, 20 uL humar-S&etPaR#E80 uL buffer
b A G e bt R i b e
serum aexf 168G sy ifet [ 0OSISPAraRY IScontinowasinbabured using the assay as described
herein. AsishpBRdasian:the.tageueh; akassay sifinal(anaianalyeyds: aesesital\sauantiakve: at all
concentrgdip ﬁ%;ésmb%f@ssaam@g@cam A9 FREQY BEYeA2RR Kok oy RIS PEREIES (5 3% &V I

recoglerygrmg n Wﬁ%"r [52 Ert;oe as %}4}9[ s O{I?epg_pgpo e |SI,E%ggaer %ggir trﬁ% range% oflnteure tggy having a

low Eoncentratic and 6Xcess 0 eagents. For example, a Ingar asspay ose- 25
respons& &P 6@&5??5@5&‘&%@1%%@%%@5&@ for antigen binding on the capture surface
such that even at the highest level of analyte only a moderate proportion (for example, < 30%) of sites
are occupied at the end of the binding reactiomxAsteesaribed herein, for analytes in the ng/mL range

and aSS%d%@éﬂ%MBﬁHP%QM %\%ﬁ?se%%lfaﬁgnmé@d& e lale (o0 VY ag@tgﬁ{quggmm;%ecsurfaces
coay t(?d as descrlbed &ngous aé’ In anoth rexa ‘Emé?&‘ Eufflmetgt con ‘1%?%? o}g 6] cri[getect rantlbody such
u antibi y

that the conceﬁ{rafnon IS no?sgmﬁc%tsﬁt[f]ar epl rng ‘the de etbation (for
examp|ea°¥36%aafm9@%a§é?mhtféIfadd‘fés a&%‘aflﬁm‘ﬁ@%@a"afﬂ?&éﬁwéﬁs) oHigtRthiREondition
can be skaigfreaitbl/iyse fof pieredtBPamibodfysoncemmstidtis ndidourts entOd mglvtelio ba yet another
examplepadinQar assayndose-response can be achieved by having development of a signal less than

the ””ea(né NS @&Q@E@&E@&Q%Wﬁmﬁzﬁﬁ%%&%&aﬁ%& SRR RNQIQRgPer
secq d) dscrlbed herein sgste&n and thodsc r‘;II WIHHF th|s rang emlglﬁyet another example,

ent units was devi

a linear assay Y dose -response can e?’ctf?evélﬁgoy deve oprﬁé of)a AR ciléfnfﬁ/“hlgh as to be
prec.se|m*a%ar@arﬁafesa%ﬁm@h ﬁﬁ"é‘tﬁi’f eplirdrspiaon lkliterphospiaise e %’B@)B“iﬁ‘é‘f‘%&@t‘kﬁRﬁOOC’alOl

Assay tifie(ag deSorib edirerpmitwerdas dated Untipg piresb Folofich esfol kemigrs weees siorimef reagents: 20
uL 5 ug/prbsRakbirantnfionesoeinstMeotreuiar. Probes it A6413) in carbonate buffer pH 9, 20 uL 3%

bovine a{EMWI”rMEH? Mfﬁgﬁéﬂ&m@ 1&@&%&9&&1&5’3 usiEks bevipe. alumin Rhcled.yath
fluoi'&sce‘J}EF] Slg a-Aldrich A9J 40 £ ch follow n ubatj on an o of liquid. The
e

on for 10 m angl }

tips wer BB ST BB ST BY a5 ?Fa B B ST S RE i |r$) RPLeRr et%eg ?alo‘ne ) B followed
by incu baﬁﬁws%hbsfeﬁ ke tiviclaling ‘?ﬁltP i %uﬁafédlésaﬂﬁ% B s s Wi Pty drpiatiaes abdktibed
herein. Treseltips wrére Lisdcionbssaysarmpies cortaimngh§ado anti=fRI0E Selirnipyioy\v@s

2009/04 R (ki S2RRA (SGIOARE vhatitaiod o phaadigrals ©f theyfolloningisolstiansminisequence:

goat antyflekepaeia (spmAEin byl sed aalins RS G aNAGA MnBBA. dialinephinsphatase

lab f%ed Rabbit-anti-goat fluorescein at 100 ng/mL in Stabilzymerm (a commercially available solvent),
washing four times with Wash Buffer, and PhosphaGLOrm alkaline phosphatase chemiluminogenic
substrate, each with an incubation at room terfipéP&feSfor 10 rain The Sassay was evaluated by
measuritit§3iblotarssrprioduced tierer abod sl sial tietims r{msentlusgerphigkbrmitiplisedabdin
Moleculas i3a\ieeenddbibusninaaieteioby placingmeachelip: in d.sustammosifigdfrarpwitch) filsthe

lnstrumeamd@ﬁt@swag@gaﬁagey%ﬂ&m@y (RIS AR @@mmﬁga{ﬁqdr&@%ﬁ%&s&e His example,
Figure 21 show onse sim ar to that in Fg(ure O e%ﬂ%t g, 1?11' uratlor}snof assays for
n

respeciiye Gf‘] ute utions wete rocessed Eﬁl’l amlp ? nltr
candidate con r ana apture sur ac rea&e ure surface reage
exceeded the cahbrauon range of the assay (300 ng/mL), a downward TESponse was seen (as shown beiow data

from two instruments).
{00299} The response as shown in Figure 15 can be modeled using a modification of the Scatchard binding isotherm
(S/Smax = CHC + CO0.5). The modification assumes that the response of the assay is linearly proportional to the

35 concentration of the detector antibody, as is the case in this example (data not shown). Any carry-over of CRP in the
diluted sample into the next reagent (detector antibody)} will react rapidly with the reagent rendering it incapable of
binding to antigen bound to the solid phase antibody. The reduction in effective concentration is reduced in
proportion to the CRP carried-over and can be accounted for with a factor (D — C*0/D.
{9630G) Therefore, S = Smax*(C/(C + CO.5))*(I> — C*)y/D, wherein S is the assay signal, Smax is the maximum

40  signal (correéponding to zero carry-over), C is the concentration of analyte, C0.5 is the concentration for half-

maximal signal (no carry-over), D is the detector antibody concentration, and f is the fractional carryover.
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Detector: APase-labeled Anti-fluorescein Fluorescein-labeled albumin Anti-fluorescein Anti-fluorescein
Flueebeled albumin Anti-fluorescein (species X) Anti X-lIg Avidin Biotinylated-species X-1gG Anti X-Ig

Anti-biotin Biotin-labeled albumin Anti-biotin or Stteptavidin Anti-digoxin Digoxin-labeled albumin
Anti-digoxin'Fhi§Pé8eit labeled albumin PCT/US2008/078636
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[00361] Vakues used to fit the data, were derived by optimizing each of the four parameters below using the
technique of minimization of least square differences between the data and the model £it. As can be seen in Figure
15, an excellent fit was achieved and the values of the parameters Smax, C0.5 and D (see table 2) are close to the
values that can be estimated from the maximum signal reached, the observed C0.5 and the known detector antibody

concentration. This mode! estimated the extent of carry-over as (.034% (decimal 3.83E-04).

Table 1: Best fit parameters to model describing biphasic CRP assay response

Parameter | Value Units
Smax 7.24E+05 | Counts
Co.5 502E+01 | ng/mL
D 5.72E+00 | ngfmL
f 3.83E-04

00302} Data can be then be viewed according to the dilution used to achieve the final concentration in each assay
tip, and for each dilution level the responses fit to the same response showing that the dilutions are accurate and
precise as shown in Figure 16.

[00303] The model as described herein can be used to compute responses for any given dilution and set up
algorithms to ensure that the analyte concentration in any tip within the calibration range. Graphic means of
representing the data are shown in Figure 17, wherein the normalized assay response (B/Bmax) is plotted against the
log normalized concentration (C/C0.5) for relative dilutions: 1:] (solid line), 3:1 {dashed line}, and 25:1 {dotted
line). Figures 18 and 19 illustrate a similar example as Figure 17 at different normalized concentrations. Simple
patiern recognition algorithms can be used to identify valid data for high concentration samples. For example, for
most of the dose-response, the signal decreases with dilution. When signal for any dilution equal or exceed that of
the next higher dilution, the lower dilution result is rejected. In another example, concentrations derived by using the
calibration function shown in Example 4, should correspond within some system imprecision with the known
dilutions. If the caliculated concentration for a low dilution is lower than would correspond with those for-higher
dilutions, the lower dilution resuit can be rejected.

[00304] When the assay dose-response approaches a maximum, the slope of the concentration (AC/AS) versus
signal increases. For assays in which the relative variation in signal (AS/S) is essentially constant (for example some
instances of the system as described) this translates to a bigger variation in the calculated concentration result at
higher concentrations. As provided herein, dilution or serial dilution can provide a concentration precision as
achieved by immunoassays at signal levels significantly greater {for example, > 10-fold) higher than the blank (zero
analyte) signal bt not close to the maximum signal (for example < 0.3*Max. signal). Serial dilution can allow the
assay signal to be in this range.

[00305] By making several estimates of the analyte concentration from different dilutions, an average value can be
obtained. An average value can also be achieved by making replicate measurements at a single dilution level. In
some instances, a serial dilution approach as offered by the methods, systems, and device described herein can often

eliminate errors due to non-linearity of dilution due to (for example) matrix effects from the sample.
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Anti-fluorescein (spec,X) Anti-X-Ig Anti-biorin Biotinylated anti-fluorescein Anti-fluorescein (specX)
Anti-X-1g EXAMPLE 7 15[003111 This example illustrates the predictability of response from an
immunoassay for CRP using assay tips as described herein following initial addition of reagents,
removal of th® Fas¥A%roduct, washing the tips then reintroduction of sBFiE6# 4 %€6238 components.
The assay sequence was: tips were incubate ?ﬁ“ﬁ%‘rgt@pe instruments at 34C for 10 min in
successiBPPiftiiieEsseiniplevttRIPYQ. She@icdid i tfla80Siptint dreditenadviiyhtire sivsiffeiferaimt 500 then
2000-foleh¢ 23 dkartinacphpsphal ase-datie led-mbilii potixgoat 4958 nals hiHagamlyy faamiashed
20three {ipgsand:(3hyvtisRhasRaGk romalkaline.nhasehelass hesiHminaaRpis subsirate
['Substraie ] ifie.Sxpenmentonss aromed. ) severalinstmantyiaich aiso read ihe proton
production rate over 10 seconds after ste “Fina (Pn ﬁp conce.rr\'tratlons were 0.15, 0.6, 1.5, 6,
15, 60, 789333bAREHSERE-HIB PRROLPRA GRIRPfE Tt Pkt R h 2 ot SR D EB BTEN9 5 sec. In some
experimesisreaffcstepaédy in thivasd by adfesregction phyduo e ydiscdrdedatimnckiariously steps 3
(diamoneispsshaaticl iR asiepstacnBesauaies. 3 dashacddnal.nstepsokmeRid? hikkiangles and
dotted ling)wets sERBAIEANMIAEH SRR AR SRS HIE] ASJ 6 IQFEASREASSAY SIGNAYR S original
e T e assay agnasere nearl related

RLEIdS 28 L0 LA The Lespiocess |
(proportiona e original assay S|gnaT. he secohd substrate ion gave a higher signal relative

to the orfgfffalrimdibis s srdeka acercraesine 4 \Whielrbalrarmestlné that sheraibrfyitidaliiced or those
where sarviplesBatyreatans Adstl of eranterduadhicWad ulfiotl et BielAsignatsi@8thamAther original. In an
examplenasingriiis:aatboskial SR PEiHR0IATIW SEHIBRER GatHbe.exned 5Bl WHO

expacte e R B e, 100913] For
expected relatiopship between the first and subsequent iterations of assay steps._1, or
exaf%pleqeg}g @ngﬁ %%%%‘F&%? PR ?s“%tsﬁ%nﬁﬁé%nﬁe&?ﬁ%sﬁ et 6%’(5“@r‘§,¥‘tﬁ%‘§“}ﬁé‘5“ab§§f§ydresu|t can

either best&jetaetingg hovisr et thirratal (ReFSRIorS RiftH & aelyprgmibay ba 3 drird &H S4ROHHE Wppropriate
assay rebpunsdlits (@03 omrivteriodss s forii@dieantisienp rotei nvaisprefotnfeddinia system as
describegtiongine SrpertMAMRAloss and a near-constant final weight was achieved. The analyte was recovered by

adding 5 ul water, 2G uL human serom and 180 ul. buffer and mixing. Control experiments were made by mixing 5

20 uL aliquots of analyte solution with 20 uL serum and 180 ul. buffer.

{08309 Analyte recovery was measured using the assay as described herein. As shown below, the recovery of assay
signal {(and analyte) is essentially quantitative at all concentrations. It can be desirable to have good recovery
{>90%), which is precise (<2% CV in recovery). In some instances, the assay dose-response is linear over the range
of interest by having a low concentration of analyte and excess of the reagents. For example, a linear assay dose-

25 response can be achieved by having sufficient capacity for antigen binding on the capture surface such that even at
the highest level of analyte only a moderate proportion (for example, < 30%) of sites are occupied at the end of the
binding reaction. As described herein, for analytes in the ng/mL range and assays with short incubation times (< say
30 m) this condition is achieved with capture surfaces coated as described previously. In another example, sufficient
concentration of detector antibody such that the concentration is not significantly depleted during the detector

30 antibody incubation (for example, < 30% of the reagent binds to the surface at the highest antigen levels), and this
condition can be satisfied by use of detector antibody concentrations in about 5 to 100 ng/mL.. In vet another
example, a linear assay dose-response can be achieved by having development of a signal less than the linear
response of the detector (for example, 4 PMT with up to about 4 million photons per second). As described herein,
systems and methods can fall within this range. In yet another example, a linear assay dose-response can be

35  achieved by development of a signal sufficiently high as to be precisely measured (for example, photon count rates
greater than about 1,000 per second).

[00310] Assay tips (as described herein) were coated by aspiration of the following succession of reagents: 20 ul. 3
ug/mL Rabbit anti-fluorescein (Molecular Probes # A6413) in carbonate buffer pH 9, 20 ul 3% bovine albumin in
tris-buffered saline pH 8, and 20 uL. 2.5 ug/ml bovine albumin labeled with flucrescein (Sigma-Aldrich A9771),

40 each followed by incubation for 10 m and ejection of liquid. The tips were then washed three times by aspiration of
bovine albumin in tris-buffered saline pH 8 followed by incubation 3% bovine albumin in tris-buffered saline pH 8.

Tips were then dried as described herein. These tips were used to assay samples containing goat anti-finorescein by
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assay tips were incubated in succession with sample (200 ng/m1... CRP), alkaline phosphatase
labeled rabbit anti-goat IgG then washed and incubated with PhosphaGLOrm alkaline phosphatase
chemiluminogenic substrate. Incubations were for 10 min at 34C. The experiment was performed on
three instru¥éh8WR/tek also read the proton production rate over 10 secBREYBWHIEE e about
40,000 casHrippRbtD s igrtr Bhedeiorireaalaannin seiecdosert aad-Ivpmasrein Geenislsis tdiegtow level on
tips one asid«¢pibiomminstiitidiiAhibdgaeigiess peiitRevitirasiliadastoainind apisL3a The instrument
was thensuseg+pR"WasbniRadins aatkie ivadusafpsh.RRrsRha WL srrs b Mls(aspiation 2).

Resuls aj AESENIEN.aSalnn RN IAI/ULSIE b0, is AYCIAge oL e ob fins on,ach

respgctlve mstrument fter the second asp |rat|on 1%)8 one and two gave resu Its in fmé with the other

four ih inZEFEMENTANALS P greasting PRUPY F\rﬁflé?/egr"ﬁ?’o PR O BT R BB S B P SSE A in tips
one and M%H%EéW?%WWW%I@@?M%W@%W@@W#&% taadfavrtivning tips
Signal, Ratieteraiarage i st pnwenirgdindSt3tASpigtke 1 114 tHiskxBoddle, #igure 21 shows a linear

response similar to that in Figure 20.

i0  Table 2: Configurations of assays for candidate contro! analytes

Capture surface reagent |

Capture surfzce reagent 2

Anslyte

Detector: APase-lzbeled

Anti-fluorescein

Fluorescein-labeled albumin

Anti-flucrescein

Anti-fluorescein Flucrescein-labeled albumin Anti-fluorescein (species X) Anti X-Ig

Avidin Biotinylated-species X-1gG Anti X-Ig

Anti-biotin Biotin-labeled afbumin Anti-biotin or Streptavidin
Antidigoxin Digexin-labeled albumin Anti-digoxin
Fluorescetn-labeled afbumin Anti-fluorescein (species X) Anti-X-Ig

Anti-biotin Biotinylated ant-flucrescein Anti-fluorescein (species X) Anti-X-Ig

EXAMPLE 7

15 (00311} This example illustrates the predictability of response from an immunoassay for CRP using assay tips as
described herein following initial addition of reagents, removal of the reaction product, washing the tips then
reintroduction of some or all assay components. The assay sequence was: tips were incubated in prototype
instruments at 34C for 10 min in succession with (1) sample (CRP 0.3, 3, 30,150 and 300 ug/mL}, diluted by the
instrument 500 then 2000-fold (2) alkaline phosphatase labeled rabbit anti-goat IgG [“Dab”] (5 ng/mL) then washed

20 three times and (3) with PhosphaGLO™ alkaline phosphatase chemiluminogenic substrate [“Substrate™). The
experiment was performed on several instruments which also read the proton production rate over 10 seconds after
step 3. Final (in tip) CRP concentrations were 0.15, 0.6, 1.5, 6, 15, 60, 75, 300 and 600 ng/mL and glow levels
ranged from 2,000 to 600,000 counts/0.5 sec. In some experiments, after step (3) in the assay, the reaction product
was discarded and variously steps 3 (diamonds and solid line), steps 2 + 3 (squares and dashed line), or steps 1 + 2 +

25 3 (triangles and dotted line) were repeated and ther esults are presented as re-processed assay signal versus original
assay signal as shown in Figure 22.
[00312] The re-processed assay signals were linearly related {proportional) to the original assay signal. The second
substrate addition gave a higher signal relative to the original whereas reprocessed assays in which Dab and
substrate were both introduced or those where sample, Dab and substrate were all reintroduced gave lower signals

36 than the original. In an example using this method, all steps in an assay sequence can be examined for quality
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contro] to understand if they went as expected according to the expected relationship between the first and

subsequent iterations of assay steps.

[06313] For example as described herein, if an assay step has not happened properly, then the assay result can either
be rejected as incorrect or the later iterations of the assay result can be used as the appropriate assay response.
[066314] An immunoassay for C-reactive protein was preformed in a system as described herein, Six equivalent
assay tips were incubated in succession with sample {200 ng/mL CRP), alkaline phosphatase labeled rabbit anti-goat
IgG then washed and incubated with PhosphaGLO™ atkaline phosphatase chemiluminogenic substrate. Incubations
were for 10 min at 34C. The experiment was performed on three instruments which also read the proton production
rate over 10 seconds On average about 40,000 counts (photons) per 0.5 second read time were detected. In this
example, the glow level on tips one and two on instrument three gave clearly different results as shown in Table 3.
The instrument was then used to wash the tips and to introduce fresh PhosphaGLO™ substrate (aspiration 2).
Results are presented as ratios of glow raie for each tip to the average for the six tips on each respective instrument,
After the second aspiration, tips one and two gave results in line with the other four in instrument three indicating

that whatever problem had been responsible for low signal in tips one and two had been rectified.

Table 3: Recovery of appropriate signal from malfunctioning tips

Signal, Ratio to average

Instrument # 1 2 3 3
Aspiration # 1 1 1 2
Tip #

1 1.002 0.988 0.460 1.043

2 0.848 1.045 0.917 0.929
3 0.959 0.893 1.141 1.635
4 1.062 1.067 1.103 1.028
5 1.049 1. 0.981 1.171 1.022
6 1.079 1.025 1.207 0.942
CV,% 8.6 6.2 28.3 5.0
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0.9811.171 1.022 6 1.079 1.025 1.207 0.942 CV, % 8.6 6.2 28.3 5.0 WHAT IS CLAIMED IS: 1. A
cartridge for automated detection of an analyte in a bodily fluid sample comprising: an array of
addressable assay units configured to run a chemical reaction that yields a detectable signal indicative
of the presence or absence of the analyte; and an array of addressable reagent units, wherein an
individual addxessablergagentunit of the array is addressed to correspond to an individual
addressable assay unit of the array of assay units, and wherein the individual reagent unit is

configured to be czf\llbgateog n [{grf%{tengteed%)eéptgnco areg%%dlngbml yl¥lllgéjm %J%SC% unit before the arrays

. car (5 1 abo, prising: )
are assembled on the car‘irrlége. e cartridge of claim 11, wherein the |nd|V|Ju£Igassay unit and the

individual reagent unit /¢ C3ATTIFETINS BB BV ADBHTO Ty BRI TTERTORSER that reagents for
running the chemical relctioricaimbiirght 1 bortserwithbthiepb fiiornbteiedsample in the assay unit. 3.
The cartridge of claim bifutthef comptisingatsamplescollectiondusitcentiguredtowécsive the bodily
fluid sample. 4. The caktddgs rhaail whassin the individualreagrentmnitisaenfigyred to receive a

movable assay unit. 5. The gartridas of claimsLiqunereln the individhial aasayuais Gomprises an assay
tip. 6. The cartridge of claim 1, wherein thﬁ individual ass]an{%ﬁlggyt IS conf(lggured to run an immunoassay.
0

. . reference 1o the corresponding individ ssa the arrayy are assembled on
7. The cartridge of claifhersin the Boany fufd sampléie’ a'bidod sampie.
the cartridge.

2. The cartridge of claim 1,
wherein the individual assay unit and the individual reagent anit are configured to be
movable into fluid commaunication such that reagents for running the chemical reaction
are brought to contact with the portion of the sample in the assay unit.
3. The cartridge of ciaim 1 further comprising a sample collection unit configured to receive
the bodily fluid sample.
4. - The cartridge of claim 1, wherein the individual reagent unit is configured to receive a
movable assay unit.
5. The cartridge of claim 1, wherein the individual assay unit comprises an assay tip.
6. The cartridge of claim 1, wherein the individual assay unit is configured to run an
immunoassay.
7. The carfridge of ¢laim 1, wherein the bodily fluid sample is a blood sample.
8.  The cartridge of claim 3, wherein the sample collection unit is configured to receive a
volume of the bodily fluid sample about 20 microliters or less.
9. The cartridge of claim 3, wherein the sample collection unit is configured to receive a
volume of the bodily fluid sample that is a single drop of blood.
10. The cartridge of claim 1 further comprising a pretreatment unit configured to retrieve a
portion of the bodily fluid sample for running the chemical reaction to detect the analyte.
11. The cartridge of claim 10, wherein the bodity fluid is a2 whole blood sample and the portion
is plasma.
12. A system for automated detection of an analyte in a bodily fluid sample comprising:
a. a cartridge of claim 1; and
b. & detection assembly for detecting the detectable signal indicative of the presence or
absence of the analyte.
13. The system of claim 12 further comprising a programmable mechanical device configured
to move the individual assay unit from a first location to a second location.
14. The system of claim 12 further comprising a fluid transfer device.
15. The system of claim 14, wherein the fluid transfer device is a pipette.

16. The system of claim 14, wherein the fluid transfer device is automated.
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8. The cartridge of claim 3, wherein the sample collection unit is configured to receive a volume of the
bodily fluid sample about 20 microliters or less. 9. The cartridge of claim 3, wherein the sample
collection unit is configured to receive a volume of the bodily fluid sample that is a single drop of blood.
10 The cartridge of claim 1 further comprising a pretreatment unit configured to retrieve a portion of the
bodily fluid sample forsugRkg.Hhgishemisel dsasiopdadaiachibe.analiier #hdheargartridge of claim

10, wherein the bodi%[)llg'égl Qs@d\/gpglzemglg)@g sample and the portion is plasma. 12 A system for

automated detection of an analyte in a badily fluid sample ¢ rising: a. a cartridge of claim 1; and b.
a detection assem‘lt?lny}g’rS éetxagﬁ/ﬁarfﬁeg ! g{%}%gﬁ’fg’% dlnmglj ﬁﬁ%ﬁ%ﬁ%} Eﬁgﬁ%oﬁ?g‘s“éeﬁ‘éce or absence of the
analyte. 13 The systefif'8f @412 further comprising a programmable mechanical device configured
to move the individBalassgyrumitidmond arfiesttoratiorrtorgngeddnl location. 14 The system of claim 12
further comprisingza. fluigktramnsterdevice: 1l die Systenrahcialm 1 deanh@ieraripie fluid transfer device
is a pipette. 16 The system;f claim 14, wherein the fluid transfer device is automated. 17. The system
of claim 12 further comprising, a cpcrﬂ;llrrgg;naiﬂccgtion assembly for transmitting a protocol based on the

11
analyte to be detected. 1E3C,aThée§)ystem of claim 12 further comprisi,ngna heating block configured to

receive the individual a84§ TR 18" FR 8y SR OF ARt 12 T RREP EomBrSh 4 M&Snetic block. 20.
A system for automated'deiecibibiapiitie srarrdiyiad i BtiR i SEpIECSHprising: the
cartridge of claim 3; andsasfuiel vansfesdeice comprisirgsarplafalityd of dreadsidwiveiert an individual
head of the plurality of heads;isiconfiguredhta.cngageibedndividual-assay suithand wherein said fluid
transfer device comprisgg.aprogrammanierasesset.configured to direct fluid transfer of the bodily
fluid sample from the sampie, sellectionualand the eagent Jomhe indiidyal ieagent unitinto the
individual assay unit. 21. he system of ciaim 20, wherein the €on iguration o?t%e processor to direct

fluid transfer effects &HelrelBdidtoTsf ﬁfeb??gaﬂﬁi?ﬁi‘apéeéﬁ{ﬁéﬁﬁPﬁéssé?‘r‘é{si}%? B&ay units to bring
signals indicative of tigupltirdiinf sioatansstve g detevredatitrin B idetseeable aigecisuch that said
plurality of analytes aretdetatiablecfvith said:sistemic R shheysystem of claim 21, wherein the bodily
fluid sample comprises.alleasi-tumanalytes hatang Miesemalepneenttationshgldiffer by at least 2
orders of magnitude. ggprmg system.of glaim 2., M{a]ggg[btg}ge}ggpwg{}%ge_sampIe comprises at least
two analytes that are present a Gon gnt(ation]s tbhgli 'ff%r QX at least 5 orders of r'%?%qqitude. 24. The
. 3. The system of claim 21, wherejn the bodily fuid sample ¢ rses af least {wo.ana that .
system of claim 22w &réin the aaegree_ o?rdﬂu_lon ot the Bocﬁlfy fltha sampfe ring the signals
indicative of the at led&t S AHARTEL HRHiITY R et istle rega” 28 1148 system of claim 21 further
comprising a deteétorlbonfigurddite doteby dighradeite pisiiayofthebadettrisiarahtess the
signals indicative of the af least two analytes within the detectable range.
25. The system of claim 21 further comprising a detector configured to detect signal intensities
of the detectable range.
26. The system of claim 25, wherein the detector is a photomultipiier.
27. The system of claim 26, wherein the detectable range is about 1000 to about ! million
counts per second.

28. The system of claim 20, wherein said fluid transfer device further comprises a motor in

communication with the programmable processor.
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26. The system of claim 25, wherein the detector is a photomultiplier. 27. The system of claim 26,
wherein the detectable range is about 1000 to about 1 million counts per second. 28. The system of
claim 20, wherein said fluid transfer device further comprises a motor in communication with the
programmable processor. 29. The system of claim 28, wherein the motor moves said plurality of
heads based on g prptecalfieansaid prasramableRecessemgRIBAalWhereithe programmable

processor respopds 10,3, preloeol 1ANSIIteA N, ANSXIEmAl deyioe 30,4 Methipd, of detecting an

analyte in a bodily fluid sample comprising; a. providing a blood sample to the cartridge of claim 1; b.
allowing said samPREYF PERA AT B 1858 '6RE assay unit: and c. detecting said detectable signal
generated from S&idtaifanAe’ deneted HeSEd s2eHB U BEERYIRINE"S1 The method of claim 30,
wherein the bodily fluicksaprpléiis dilootsamtt théavetivize ofiatthef.comprises retrieving plasma from the

blood. b. allowing said sample to react within at ieast one assay unit; and
¢. detecting said detectabile signal generated from said analyte collected in said sample
of bodily fiuid. '
31. The method of claim 30, wherein the bodily fluid sampie is blood and the method further

cornprises retrieving plasma from the blood.
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