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,
5which application is incorporated herein by reference in its entirety. BACKGROUND OF THE
INVENTION 100021 The dignavesy ebenvast-ourbsr ofddiseageusismankersrnd the establishment of
miniaturized medical systems have opened-ypgieny: AvRiRes for the prediction, diagnosis and
monitormi {E)é re mﬁrﬁtm%fmgllaeas%s afpgl§ ofj-casrlgIl ettlrlgat ojnt- 9q)a}r4%osy§ mb rap{@dr.;ldly deliver

test results to me ersonnel, other m rofessionals and patients. Earl rly diagnosis of a
disease of‘”a‘i‘ﬁ’eaﬁglé’aﬁ%Qjﬁ@%‘gi’Sf?tE%l??r&ﬂgW?%&ea‘fEﬁ’I Eé}’gé’ﬁnel to begin or modify therapy in a timely
manner. 100031 Multiplexed biomarRéf k{e@UNSREHitHaRV B EoVA#™Nadditional knowledge of the
condition gfazpatientisctorexamplawhendivenitonagdhe¢fiectstbftaarugyihiredzal madee biomarkers
can be measuredin.pacalshaFypisalyamicretitenplaasandiothabsinifac appasaliusss have been used
to perfommﬁl H%QL?@‘S%{EI%GP&{@J}QE&J@&S% BRSANEy Ak ONIRINIRIG LT SXRMPIE. A A well
micrager plate) cn,perform @ large number of assays,n parallel, 100041 in.2 Fontof.Gare (POC)
deV|ce thé numper o ssays fhat ¢an be performed in par IS often imi egfﬂt}3 ?ﬁe size Of the device
and the vdﬁfﬁ‘i@féﬁfhﬁr?@y§3ﬁﬂﬂ§1¥6‘ﬂéeénalyzed In many POC devices, the number assays performed is
about 2 tol#31A POT deiteabpaistersfpe fomsinds ritiiipieixed edssaybonmditgralh seimplécwould be
desirable. 20{pB5}Hn shettcominagbitmanyun tlitplexed PQGEassay Wericesds: thelhightest.of

man ufactuﬁiagnm%]g@gmczﬂ@m&@a‘r the.davicefithe davica s dispasablesthadiohcostof the
compgnenje ¢an make. e maniiaciuing. ofa BRr.Asvesiiadisal, bther, (ermultiplexed POC

devices that mcorporate S nts onboard of t ed vice, 1] any one of of l'{lose

e necessar
reagents éxnibit haka I‘%@,Care (E%ﬂé‘% el g%?uerleo SO eV e Ay Have o be distarded ®ven if all

the other r‘é%@%—ffﬁféhﬁlié"%W%@%@WWW@%%WWg‘?ﬁt@r"é@feﬁelﬁuﬁbéﬁéf@ﬁw|Z|ng a POC
device to acpartculabset oflanaRAcdsmanufbetdrersrofnmulitiplexddsRO @ assalisgysteragdre often

confrontediaaithi@a need to mix-and-match the assays and reagents of the device. A multiplexed POC
assazosuit?ebéel tO,QRGR SHIOMIBHCANRRNEN EXRENEINE: Aifficih 1o calibrate. and wificipi-ia maintain

quality control. dLQ,QQQE’ A IEURANEYE PIVEN B LSNENLVAUIARIE I MaNHatng dieeaze and
therapy (fOI’ example TO ucose dy§ ems. in diabetes th erap gﬁgprm rombin Time measurement

in antlcoaﬁﬁl‘i‘éﬁf”tﬁ%“?ﬁﬁ}f l&gﬁlﬁ? fm&‘ﬂ?ﬁf e SR g PRERiETE ATIRErS I i BTN B WAt complex
diseases (@Elé*ﬁ“é?s‘fﬂﬁ@é@r}’féf’fdetﬁé&f‘éﬁl@’é“éht?ﬁ%%“ﬁh%ﬁ“ﬂ%’@%ﬁ@?&‘w fercimicerea e bEtier
monitoreddaddednviroll @tithStui MARY @ETHEPENVENTION 100081 Thus, there remains an unmet
needfor ajtesgative-designsof R devices«A-Agsiralle-desigipievides 3modylamcapture surfaces

and assay,inerbalonelementia LGRS, MAdLIAL CARTHIR,SHHAGER ANLASSAYACHRAHAD
elements Heed to b '?&%9%?%{?‘1 into POC disposables Sl.glted for HLUSt 'r}ilﬁ{p%&m n)lanuufacturlng

agsay su;ta 1o each cusiomer ¢ NSLVE,
methods. Woulcfnbe asirable to'| FOVI e a customiz %Ie I58CQ, evicé at a practical cost to user and

the manufS&ierer “T"r‘f@a}ﬁr‘é%‘ﬁtc?ﬁ’v‘éntlon addresses these needs and provides related advantages as
well. 0009904 aROSSpEdsda Pt & s HiscIdsets fomanitsitationsaaetaion GPaimisfiestn a bodily
fluid sampie:A0compsisighan Beray, DhaddresSakleassayunitsonfiguréer4o rsingdveliemidal reaction
that yields & deteciabig.signakindicative ot thenpresence erahsance alithe analytesantian.array of
addressah|g reagent units Whersin andndly idiahea.

SUMMARY OF THE INVENTION

[6008} Thus, there remains an unmet need for aiternative designs of POC devices. A desirable design provides

35 modular capture surfaces and assay incubation elements. Furthermore, modular capfure surfaces and assay
incubation elements need to be integrated inte POC disposables suited for just-in-time (JIT) manufacturing methods.
It would be desirable to provide a customizable POC device at a practical cost to user and the manufacturer. The
present invention addresses these needs and provides related advantages as well.
[0009] In an aspect, a cartridge is disclosed for avtomated detection of an analyte in a bodily fluid sample

40 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



addressable reagent unit of the array is addressed to correspond to an individual addressable assay
unit of the array of assay units, and wherein the individual reagent units are configured to be calibrated
in refereneédtosthe caesporidingaydividisseatysayceneitibefo felthéd rddyessatessssembidy vimthe
cartridge. drag-glemvicarmandidihercomprise:asample.aollectionttnit configuwedite wateive the bodily

fluid SammgTeé%QQJgQAﬂ!ﬂdaﬂggﬁ§nﬁmﬁ9$¢@ saridosdisdisdosed forRuisnated.detestion of an analyte
in a bodily fluid sa rgp?e comprising: 2, naQIe collqpttggl ryt gonfpgeured to receive the bodily fluid

Frl%e 28 101 Uil O receive
sample; an array of assay units confi ure to receive aﬂportlon of the sample from the sample

collection WH}P}ar{HWﬁaéaé??étrﬁl&%‘Fé‘é@t?bsﬁﬁ%gfoyfé‘ R RIS AT |?1%IF85 KR SF B Dresence of
the analyteriFptrassaiple callserent e cayiar ve Bgert L hrsotbniaihiier e agurteferHuring the chemical
reaction; wihégeir andribigudbassSaysunit 6hthbearnaye oflassaymnirmis randceamit maiidd tal vielagent unit
of the arrayjetseagentisiiniis.ace conRfigured 4o hamovabianno.iluig commepicationsuchthat
reagents fg%m%%&h% EREMical FEARHOR,AE, %%@hﬁ;pagggmﬁ&wmgbﬁomqmm idsample in the
o i S b ynit can.be, sonfigured.to feceive, &, movable assay unit I
some embodlméntsgthe individua assa unit comprises an assay in'some embo dllments the
individual H8SEF TS BBRFEE FRTPIE AH iR %‘Ffﬂﬁ?éé?s?&?“f%’i@ﬁfﬂlyﬂﬁ’éd ot HilifdS4mpte can be a
blood sampléllin‘gdrfisidp rarsceiania cambn plelfenistiens (i riey Sorigie el to sreeeivedrvotufire of the
bodily fluidnsiainiplesabouit ©Bp20; h0ssby@p Inrnorelitersrentess iMdivalainstance jsthefgamiplewgetiection
unit is configurgelde receive a volume of the bodily fluid sample equivalent to a single drop of blood.

[0013LA dgyjee %&-@ %%qat}s{ea& gépb%%m%ﬁ@ f Rretreaiment HEHE%%‘B%V%Q fo.5etfigye R portion

of the bod|I fluid sam for run nggsarnqe%bemlg% reag,tlo ng etect nal te anqjthe retreatment

unit can b& CORfigLFaE ‘%foﬂﬁ(]ire’tﬁev Pfrorn whole biodd SAmp! eesfsece‘i{}/é e E8Mmple collection
unit. [0014PHRCER Hgbéﬁ’fﬁ‘%%fgﬁﬁe%eaé’%ﬁﬁéﬂmé?@?ﬁ e éﬁﬁ’tﬂﬁ?&‘ﬂé’ﬁleﬁbﬁcﬁ?ﬁf geaef Afdtyte in a
bodily fluid®8t¥hplelotrpdsintietbdevice asmisstribedtihetein: arftiacd steoiionassentbefodidietecting

the detectalilessignal-inaicativeiahibe presence:er abseneaenfithganahytant be Bysicmrean further
compyise @e@g@g{g@mm@mg,mgg@@@ggﬂ;g@yggg@%@igmm@g}v&the individual assay unit from a first
location o &%?C%”d 'O%Q“&Qsté& 1Ssodmcr1‘t|1@<§£§rm%§§r’aﬁto%[%tgéetecg GRS JLLUQdﬁr%ﬁif%m%%V'Ce The

fluid transter device can be a pipette and can be automated. A system can also com r|§e a
communicETBH A& ISR A PR S S TETR S TS b AL &t S BAtRE SS) Tty BEGEBRE N some
instances, ¢ BYSWAPHEREHS /oin piibes Ruati @a‘bi%ﬁ”éﬁiﬁ?i@ﬁ f‘é’ﬂ’%&%@@ﬁ)@“’ﬁﬁ“ﬁf?&l Rfidifal assay unit
and can alsefigoripriseratimagnatid SlackfGrrex&m pletithat carmpdogsied foregeparatiorn efted cells from
the sample.f@els] dnianatheiaspact misysigmdsidisalosedifar-automadedodeiactonah aplurality of

analytes i%9995'MOMMQm@ammmmgﬁgﬁmg@ Shiclis ﬂ%\&iggtmmmﬁm d@te%am@oﬁmlection unit

conflgured loc contain th bodll%lﬂwd sgrqggem Conﬁagre%f assay ‘aﬂr%tﬁwvgua?{%'na in ndividual assay unit

Nges, 4 system nerein ¢
of said arra (6) ass UnItS IS contig ure to run a chemica reactlon t at |el Sa S|gnal indicative of an

individual é‘?‘?&l&‘&"ea 8?%‘5 & Hﬂﬂ‘aﬁff’@f’?ﬁa‘ﬁ?ié@’ BeifYy eteemr §W8d§ﬁ1%ﬁ5’£§/t18fs?re“8§ent units, wherein an
individual F8lert et oReH HpRP T FergetoURitseet AETAORFa N ahir i fifd edHsfiddevice
compiisingaapiLiraditysof-hdads, dahe reipasnindividisakheach ofithenfidurdlity ofhaadsdd 38donfigured to
engage th &Jﬁuﬂ\éildmb assay whi, BRdivhereinsaickfuit: kansfer-device comprises dprogrammable
processor Gonfigured 1 %@&sﬂ%kgns{%ﬁ%%wf%&m@w Jxlangde%@mm@utmwfa&@@mg@ gQllegtion unit

and the rea ent from the individual re rndmg f'lgé into thel dividual assa unt In. some em odlments
ire

ea ent{ units, wheye: reagent aid array rea 1%} 1 onfains a yeggen

the conflgura?%n oft e rocessor Ansfer effects a r ilution of thie bodily fluid
sample in the*dHiajTagedss aﬂ?@wg&rmﬁa& @?f&f&%a’f@a%@ Sr'tre: ?Tﬁﬁﬂl?ﬂ}haf’%iﬁawfé&eﬁﬂéfﬁg detected
withirda detettatsteaensegs fsuehvitiat seiduaio phd raliryof ity tasskrdadisteerabies pithesaitegipstem.
[0016] In somesinsianoes (albadilyiflticsampeconiprisespitiieasttwopanalytes: thakaréspresent at
concentratigpsthab @lia‘i@&xb&lﬁu%ﬁt@ﬂ Bieokhd idBviaQ: L5100 orders Afsnagnilute dherdegeee of

dilution of 16, RS . SAMRIG a0 RHInge.sianaln HANNE, ALNGAlJGARE MO ATalytgsithin the
detectable range, 100 ¥ste erel can i lgg]tn&e({tec%m rise a ecttgbqtor confl Lgedtdodetect signal

Ty i
intensities ‘3Pt t‘ﬁ%sﬁ‘e 15%: %ﬁ’luv%rafne rﬂny SXBRTPIE Storis a photomultiptier and a detectable range

of the“%leté&‘tﬁ?’}l‘ééﬁaﬁé“ébﬁﬁ@%tﬁ}%@dfliEYSttﬁ’i’l‘hon counts.



[0018] In some embodiments, wherein the individual head of a fluid transfer device is configured to
adhere to the individual assay unit. The individual assay unit can provide an immunoassay reaction
site. In sohfi¢iehstanoesythedndividudhdssagiamitissa pivettertipaThelfitic: transfercdevitgioan be a
pipette suef:asranairdisplacennest, pipettedtOF hefiitk transierdavics Gan i SeTOMERSaS.a Motor in
CommU”iCd%Li%g‘ﬁ%&%&ﬁ@ﬁ%@@@ﬁ@%@@%%ﬁﬁ%em&fﬁiﬁkHE{%C'EEH?J%Q@” move said plurality of heads

‘based on ﬁm%?toco'stén‘% wré%"é% ogrammable, £c Cess LQ? e'c?s?”‘?them%s?ef‘%he i %tl%m IS
described hereln r automated detection of a p ura ana te5| Pasma ortlon a whole blood
P

sample, céﬁ’?ﬁﬁrlﬁﬁéﬂ”? JEIRE ESHIY R 1B 5&%% &t 85&]&/6 fé‘b%l?fethéﬁﬁe oEaLE e\ wh8 R Biddd sample
to yield th&figstragthortion, from which a detectable signal indicative of the presence or absence of the
15analyte lofisiteresiiscgenigratedvonboaeditivéd déiretofanididudetecitoincasse iy fordletecting the
detectable.gigaat ldicative.ohiheipresenss oh ahsansenhihe analite.0020kinanaspeek provided
herein is %JEH@EDQ%% datecting.an aralvigin. A 0qdil. fé%&l%é:ﬂﬁﬂ&l SGQQMA%EPQS}QJ&}HQ%&JNOOO'

sample 1o 3 dgvice as describec sﬁ‘gre'ﬂge?L'O%'?%%é}!xm%arQA%E 19 feact within, At rﬁ%sss%onﬁef%ﬁsay unit,
and ofetectlng SAidf Geteciable S|gna(1mé’eneré’fea om said ana olﬂegchle in Said s 5t bodily
fluid. The PRGN SahpE 3 A BebIseY %Tﬂ%cﬂfé‘%ﬁdﬂ%ﬁ?%r%ﬁ?ﬁﬁé’éoﬁfﬂ’évm plasma from the
blood. [002]9h &rratpesras provideddetsihciniathtarat ofretnahdrhsdsmbiyebfcaicariritge for
automatedg@eiection of dnanalytecimaibadiyflivid s@ppleywhereinithedsvice wemptisesoa housing,
said housing,empEisiRgqaR Ay Ridddsssable assayduits: whereinan pdividualassay upit of the

array,is copf %?%&%M@%L}@J@h%@;lrmcu%%@eta%tasa&&%o&gs@&%?}%@'%@49&%4@94@%%%%5& fjthe presence

or absence 9 the analyte; and an arra{;¥ dressable reagent 25units, wherein an individual reagent
unit of the XA & AU SRS 8 85 S PO MIYS the individual assay unit, said method comprises: (i)
placing act8ttiing! 8 tecapianAe fﬁfﬁ’éI%Fe‘f@@ﬂgd’fe?ﬁteﬁ?Péﬁnd‘Pﬁﬁﬁl%%B%Vél&‘gégﬂiplﬁﬁffgpr\ﬁﬁ%reln an
individual evsdipaaiitcof thelarrayids configuiied tocmu pllavdresnidcabreactier wibit detettacarsanal yte of
interest oraerashbysaig eindeusear inttthadausing «{ilplacingacearding.tathe aamytedarse detected
an arsgy of JERGeRLMIS WMISKRIN AnRdividualreagentyilef the.aFay £Or&sponds to the individual

assay unity ol te, ngusing, Ang (1 395 SeHNg (S AaYS,of) A0d, AR WHLID e, bowsing.of the
device. The method can comprlse se ectln an anayte tO e détected In some embodiments, the

method comPAEBLS5TiRd tHE CRIfHHE™ SIS ISBATR ARt AR ROTAPTERE RBRTHY the
cartridge ificaaibasah eiiaBbi e SHG He s ANt e thy e e ety cdér exarmprealitir it code or
RFID. [0022]d+ egeasretiyainietirodiitnowvide d fbseautdithea tedydetettiomofdapiuralify refsamalytes in a
bodilyfluidi36, sample, GamprisiagrproMcingthe bodiydwidcampleda.aflvdic devicai. wherein the
fluidic deViﬁ%Q@EHyBS%%%S(1%3%9@%%0%%%9%%@!& &%@GQL&E@&M&%@H&EC&%Q‘%@J&I fuidsample; an

array of assey iz uierein n.ndviduel cseny. unl of sad s Sl assay i s contigued to run

chemical reaction t Sﬁagtumt ?dtseéllgaiy nal Indicative of an individual analyte of sa urality o analytes
being detetedt: eﬁﬁW%ﬁ%W%‘F?&aﬁbﬂﬁ?ﬁﬁ?W@?&% Vﬁﬁﬂﬁﬁﬂ%ﬁ%‘bﬁé‘ﬁf’iﬁﬁpﬁ?%ﬂt ‘array of
reagent units'edataifisiddasigen i aghiiny erecipeiliouk Bdsdpeimienusihd s fioivwanstétdodevice;
transferringdhedtadibrfividisample/fionthe.ganple coltectiomtiit tanthenpre vitialzassayyanit using the
fluid transfersdeyica: and transiesing.dherengept doethenindividual.reagsdibai t@ thedadividual
assay U”'%or%%&*?%éﬁ@%%ﬁ%@ reRgeR aﬂ%ﬂrﬁ%ﬂ)@ fi Q%%%@g&@ Jé?eyﬂe%lqoﬂé%ﬁ{ﬁcﬂﬁlﬂg‘{ié?at've of the

individual ar aI X the plurality of analytes being detected ] In an embodiment, the fluid
transfer device' comprises a plurality of heads, wherein an individual head of the plurality of heads is
configured ¥ 8nguijeshie: marhtliaPasday/ Ao fiteiEnt satr A s aguee Bomprises a
progrémmabideproneiseereoitfigiretddy dirdctfielidotr dnsfe fafcthehbod e fluidlcsiarispherfrofes the sample
collection wniplanddhienreagerizfiram thedndividaal teagemtanitiniotheindividual-assaysvnitl The
method capsfutther Mj&ea{a{@mmd&ﬁwﬁi@% taithe Rregianmahlerasessekvberain the
instructiong gan, direct e S16R.9f &Qﬂ%&%&%&&?%@&%")(nﬁ %‘L?@'&Qé%&% UH‘%‘S '&Qé}é%%ln%%%%éﬁ unit.

100241 In an emhbhodiment, the Stef of transferrin |%/{IU| s%mp e effects a deg f dilution
of the bo drleagent unit of said arrdy of reagent units contains a re gem engagm the individual assay unit using a fluld transfer

40 ciewce transferring the bodily fluid sample from the sample coliection unit to the individual assay unit using the

fluid transfer device; and transferring the reagent from the individual reagent unit to the individual assay unit,



10fluid 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 itherbiduatianbbytes it dhe oddsErit strpdricehit dtioisativdicdiffer By atiledst @aiFe 30, 15, 50, or
100 orders.of mnagnitudetdhanaa-trgtances, the degree of dilution of the bodily fluid sample brings the
signals 'nCib@%i]VQn% Uﬁﬁ%oﬁﬁﬁgﬁlﬁﬂéﬂ{ﬁd'ﬁlﬁ%@%ﬁ@'@é}hﬂ@é withimdhe }QQI@QE%QE@ f2RE6 N AR.gmbodiment,

the detectable £§”39‘§A§39£9é*%}g%9¢9t%oe;?g*gg‘ﬁ Tills éla%%uﬂﬁﬁ Topel.secong L lragsfar%homm“'“p“ef
100251 In aﬁ) iIment, thereagent’in t e individual re gen unit IS an enz me substrate for an
e

immunoasSEysAd tHE" ?ﬁ’&ﬁ%’&i’r&%ﬁs?ﬁﬁﬂmgﬁﬁSF%Cé%‘b%aﬁf s Wiy %‘f‘?rséﬁgifefﬁ}fﬂ § & Pagent from
the individipdreagantd Hie mesr drarraeton 1o yieta e iyharidicaiive oriheeitdar analyte of the
plurality ofanealytesrbeingidetéctediisscotinpieteytherebypereatiigrarseconda@actioditot ielktna second
signal indigative=afithe-individuakanalyie.Mid8iataasityiof the signal and a second intensity of the
second siggaling| Qﬁ‘%?o&lﬁq%etﬁ@Q%‘%h%}ﬁl&tﬁe%ﬁhpﬁu%vﬁm%ﬁe@s %ég}él%ﬁdﬁhﬁoﬁmté%@nsﬂy of the

Slgna{ Indlgagve Oemt%lp (¥¥1]guaalssaeinal t 1o bl:m £ sx a?' Fvet e mfzec}aa?an£{§ft S rlqg‘glt erein of
measuring avoﬁnlfmeo Iqul e, COI’T‘igpI’ISI g: reac a nown u nt(fy a co troI analyte Ina

In
liquid samPrERkitTRe Péﬁ@@n‘f‘f@’&ﬁéﬁ%aﬂéf@@faﬁé %lﬁgfliiilﬁfi%}ﬁ\?@ 6‘?“E‘Hré“‘c‘t5llfﬁs(5f“éf’rié‘i$7f5uaénd
comparingusids detectablesigazrwitirenibexpEe fodidetet rable Sighat, Whetdelrtimesiedted®5signal is
indicative aftanrexpeeted vallime oftthiediguiddcanperian tyvhereindgaicecormpatisorphaiites a
measuremenhQf.saild voluesenefhsaid avicisample Ralngmrasieds bl SeMR iBsiansass thexgontrol
analyte is &95398159%11@’3%{%%%%5} Said liquid sample in a detectable amount. The method can comprise

verifying the volume of s | id sample when the measurement of the volume of the sample is within
about 50% 0f the &% SERVD mé” Stine ”I‘fhe IASATDIE SR BN SRboE rﬁes‘ﬁ%“{ﬁeef?ﬁae”th“%i‘? fther

compr|sesa”Pébafc‘ﬂﬁbo%t"Eib’?JIﬁV‘fI‘i?ilapgSaﬁffﬁfé“&%ﬁfaff‘ﬁr?&%“ﬁrﬁff&%&@f"éﬁ%hffé‘wr?d@?@%é‘ﬁ%%‘%bId a
detectablen&ighalantic ative dfidhertargetianalyte indhndui easir rigthergitantity gk thentalgetedinalyte in
the bodily fhuiglesample ushng: arctbie nsitisohsald detectable signaldadicativeafithetarget analyte and
 the masu{a%MfQI&%igﬂépdum&m ﬁéiqtijq;ﬂécl samPlex hediawd:sampieand.the Badily fluid sample

can be the same sample. and, b, control analvte dess notrsctwihiig arget analyte in the bodily
fluid samp e. IR some Instances the i UI sample and the bodily fluid sam le are different liquid

samples. ﬂ%’é bo‘r‘h%f%ﬁ%ﬁ/f%ﬂ%%%sé%ﬁé *‘fb]i‘“%?%‘ﬁ‘f%mﬂ%aré%&%?ﬁfl%B"é’l‘é83%’1?6%ﬁ‘ﬁﬁ’“ﬁ%ﬁé%&&%ﬁ labeled
IgG, anti-fRIGYESEETHY SritRaiFO KRR 2 Hryshageriniihb ErRseNdibGtih (igthlsgerihndpEle d G,
biotinylatechpra teatss: AckrdramansigE{08R/ dmiandthveraspediicareibod dferetrievangepiasma from a
bloodsampleis prvidedr hergirthasicamprisesimixing a:blvedsamplaja:the prasence of
magnetizahle. particles. i @1%%@&%&%%%%1%&@%@5@@ IWE%rEE' adnetizaple.par 9&4% £Qpaprise an
antibody capiue sudaceorbinding to, noncplama porions. elifie ?J%Ordsﬁga Pl andapplying a
magnetlc Ipe a %ve a piasrﬁla collection area to t e mlxe e to e ect SUS ension of the
non-plasnd PEHIGHEDT e BibBer Sarmple ohe top st thaepiasini %ﬁl@&??&ﬁg’?eoéﬂﬁe’?&h‘éﬂ%% ces, the
sample coffeéasmhsenitdracaptiryiuberihrl Bidstcearmsteresing e sy thidreaple nporRsigroliters and
the plismargetndyedicanrbelessithaniaotk 1gnaiciolitersf ik samehstantes;sthiecltload:siample is not
diluted. In gome:REANGEN RHRG,aRNSHIk the LieseRee akanihedigsinboubd ioasalidesurface. The

mixing Ca%%@m%%ﬁe !EH&%'LGQnQ}{ &%E&@%ﬁ%@&i@%@ J&X%]@ﬂ&'{l}n%ﬁ%@ﬁ%&ﬂaﬁf}tﬁ% JMfeOV'ded
herein of using ﬁ\utomate unoas %}/for detectln th %Qaer‘ lggrteeser%t n{)la aéa%o t|9n of a

¢ sample and the control
whole bIoofﬁnsampe comprising: provi n a wh sam evice S Con gured to

automaticaTRFratare 4 Hqif)‘f;d&@%% B "B‘?)l?:i’fié‘%ﬂ}él%ﬁm@ %fd@&%‘&ﬁﬂb‘!% W@Féi&%@%%?ﬁéteﬁé?tlon from
whicha déxettaistesighhardrdichbived gbthe gheserrie Brlialdsemet- Biotirecanailytbeofidaterest is generated
on board; detegting said sighal, thakisindicativeofthepresaneaiqabseance®f the analyte in said
bodily fluidg@ampiea-aime tkgias ilting resut-of(h)4e: aemo%%pﬂqepmmumga@s@yc@@am an ELISA.
In some ingfar gce?tﬁow?a;&%r%%ttﬂ?p]r%%%@%'%é?&"ﬁ{ ;l%%&'éé IJQQ%% 0.30M¢ Mkediments, a method as

described herein is carried outin a s te({‘n as describ ? herein.
magnetizable particles comprise an a capture surface for binding fo non-plasma portions of the blood

40  sample; and applying a magnetic fieid above a plasma coliection area to the mixed blood sampie to effect
suspension of the non-plasma portions of the blood sample on top of the plasma collection area. In some instances,

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

4



INCORPORATION BY REFERENCE [0030] All publications and patent applications mentioned in
this specification are herein incorporated by reference to the same extent as if each individual
publicatiomcorpdtembdpplicationtwasigpécHibaiyrandaneivid hally smdicated dbtol Besimsorporated by
reference nBRIELRESCRIBHION LivodikH bn RRAWINGS{0Q3 ThMany:revekieatuias o therpyention
are set forfh;with particularity in the appended claims. A better understanding of the features and
advantag?a{ ét e invention will be ined.by. gefere ce ta the fallowin detan%q escnptlon that sets

et O‘C Ner a. ECt am rov1 crem u%m omaicd immundassa ARTH}
forth illus en¥bo Iments, In W any rinciples ofgtahe Invention are utl |zedc an the

20acc§)mﬁﬁﬁ§ﬁ?}‘§eﬁ%€ﬂhﬂﬁ§“ﬂ‘\/\fﬁi‘cﬁ‘i (B35 21 Bigare': SRt & aiioza ?’F\W&P}f’%ﬂ?i&‘@cé‘f & vention
comprisingrassaeylignits oretremdiuisie eriddathersioeial e dlhehtysitigidevicedJ0033 Figure 2
illustrates two itte ClsteawiyivieVirsioftithef@xemplaryrdevice Gk iguye If compiiiginggavitiesih the
housing ofithe;slexiss shaped 12:a660MMaaale.an ASsaY JNE aareagent vt anckanpample tip.
25100341, F J;%'Eﬁrfé&%% r%tﬁg?@u@@ eXEmRlan.assansnikihal %QKBEQJ ises.asmallfpor tubular

form%lon 0035 re 3B demonstrates an example of a sample tip as described herein. 100361
Figures 4 AR usstrate two examples of a reagent unit comprising a cup. [0037] Figure 5
demonstrat&& hnEXRERHRCGFE Sy SR E BB AHT STt e 4t B HEIcT ahSrsr I [0038]
Figure 6 illustrates an exemplary system of the invention comprising a heating block for temperature
30control and a detector. [0039] FigufsCPBERMBHIRAEBSE Bhf&ER N pfary a system wherein a patient
delivers bladi¥od! denlitonrmidbremttinelidaivicanistiense allsimey Beréade h oD AP Figitae 8Tifustrates the
process flavmetdoitdisigaaisystien fonagsstssingthe-magicai@onditianiofia patienttk00ddidakdgures 9A
through 9k, demanstiaie argxample of a plasma separation method wherein a whole blood 35 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 gagrwhela-RipethramplaapRAnagnstic reagent mixture. Separated
blood plasiia;Faiple,can e B USIRNIER. G A p%ﬁu%ﬁw%%i%%&eﬁwe AQfgmonstrates an
exemplary method of 2 congro assay as de crlbed perel ége% eno%nhq?%%t]}/ %eta%ontrol
analyte. 40TOBE31 PR TA S HE S SRiR ifn For Bxamp Ie con Sier, Within the G when a
liquid is ex{sETatrate SRt FHEY HSPRarts IUGL‘FEP%WI@T? i‘l’ﬁﬁ%‘ﬂa‘fé’é“’& ?féﬁlﬁlfé‘ﬁoﬁﬁ‘délﬁ“rve
correldtingamaesay daitisgnda'relagent unit for conducting an assay for VEGFR2. [0045] Figure 13
illustrates pozalibratien cusve-corelating reatdts feramassay:uitardyareagenrtsnit: fardieorducting an
assay for %@Ea,inogiﬂggm,u@%masured With a luminometer. 5[0046] Figure 14 illustrates CRP

concentratigaiplafied against e assay Sianal (ehajen caunie) and M dafa. ied 10 A6
polynomla unction to enerateacall ratlon unction. [004 /] Fig urel howsa fit was achieved

between a"MY¥eI"i5d e‘ﬁ VATGES B IR ParLR aqf?—:fvr‘suﬁﬁfﬁgg’g g E, 84 1"8E Bescribed herein. [0048]
Figure®16 Hi¥flaydserat deeomditg toctiientimution trtRtecaehieve e iraledideitition in an assay

tip, [0035] Figure 3B demonstrates an example of a sample tip as described herein.

[0036] Figures 44 and 4B illustrate two examples of a reagent unit comprising a cup.
[6037] Figure 5 éemonstrates an example of a system comprising & device and a fluid transfer device.
[0038] Figure 6 illustrates an exemplary system of the invention comprising a heating block for temperature

30 control and a detector. ' . .

- {0039] Figure 7 demonstrates an exemplary a system wherein a patient delivers blood to a device and then the

device is inserted into a reader.
[0040] Figure 8 illusirates the process flow of building a systern for assessing the medical condition of a patient.
[0041] Figures 9A through 9F demonstrate an example of a plasma separation method wherein a whele blood

35 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. f
[0042] Figure 10 demonstrates an exemplary method of a control assay as described herein comprising a known
quantity of control anaiyte.

40 [0043] Figure 11 illustrates a thin film, for example, contamination, within the tip when a liquid is expelled and

another liquid aspirated.



10[0049] Figure 17 illustrates the normalized assay response (B/Bmax) is plotted against the log
normalized concentration (C/CO.5) for relative dilutions: 1:1 (solid line), 5:1 (dashed line), and 25:1
(dotted linBP440058)Fi§ tires:k8 anithi il lustr ate <k Similarsexaihpib:ag Eigurietd Zatdiffe reatsnormalized
concentratiprnscf@d51] Figure 20 demonstrates the assay response for a control analyte after the steps

of remova!a@ﬁhefgefeeet%e%pm){mwmmg cmelmaagu@sr}e adding.asHbstrate; as read in a

spectro- Iumlnometae]r azgar Ebﬁ}xsllﬂ% L (?:‘é'arseure tgmjonstrates the results of an assay that was

evaluatedcb e Suring photons over about 10 s in a system herein, DETAILED
DES(fRIPE? éﬁ\l Biﬁz’f’ H\F\?‘W CINNIOOLR)] ﬁlﬁfgdeﬁ%tdﬁ%aé??ﬁ’ss‘ﬁﬁ%{%fé’beéf’é‘“ésf) RLTRIEATEH described
herein periteif-torelevicesizsyatemns, st frictibdscrdititomated detection of an analyte in a sample of
bodily fluidet¥he iwenticiois eapabledidaiesting andlen@B:quiantifying:analytes:tha. areddssociated
with specifigdiglogieal processes, physiological conditions, disorders or stages of disorders, or effects

of b'o'og'cﬁb&'j ”}%@P%H%'&; Q}Q%QL%&Q%MQQ m&m&wqcﬁ?é@m@'ﬁ&%&&ﬁt%ﬁ?Q]th%sgt‘?%‘p‘“bed herein
are not inten %d o '”i"} esco e of invention. Devm&e 0914%%0 ea(pa Hpt{gt of the i v?ejntlon a device
C

for automated detéation of gtéaﬁegn%’fo lelailﬁZ 4 bodily Tiid sam om rses a §?F§§ 0f addressable
assay unitSEERRGeTEdEL i ‘lfl’f&ﬁh’&&’fsréaléffgﬁ Rty éﬂﬂg’%} tstetthbré ERYfEAdicative of the
presence BPDsEmersof the lanbies aidlareamady o f addié ssdblerengatitdniseeatbrof which is
addressedos gomgspondieene:-ondnoieragddie ssakleat salytaits dr said.devioe stishdtiratindividual
reagent upjis.cankecaliRraled:in 1eferanaste.thecarrespondingassay sil(s) before the arrays are

asser%b'e%ea]th@%m%vgpenlé)@??;s 0. 0006, ASRECHATINE INYEALION. A dEViFG JarAYiemagd detection

of an analyte ina Y fluid sample 30comprises an array of assay units conflgured to run a chemical
reaction tHat yicl§L 2 a8 &EBle signal indicative of the presence of the analyte, and an array of
reagent units containing reagents for running the chemical reactlon Whereln at least one of the assay

units and at least one of the reag lént H{’s"a‘{‘re"%‘&% 1I\]eorlep%lve to eac(l)d other within the device such

that reag eW’[’é%rTﬁWF‘i’M@‘?ﬁ@S@H%ﬁﬂﬁ%ﬂ YebchigtRPe St AR HRSULGHCED BERTA WA bodily
fluid sample inthedIsasgiont 285066 | hanaty erhisod imertho facdieviceoftthel iveemtiond/the array of
assayunitsofireagentdniis candeaaddrassediascnpdingde:ise ghemicah reanitar dadkerrun by the

configured@ssayuNiile-NARRIAGE @m@@g ineotyatkieastore. ofthe-rssayauniisrng &t igastone of the
reagent uqlts are }p&g\r{%kglleotrle][g%\é Lo 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] IRegi& embodiment, the device of the invention is self-contained and comprises all reagents,
liquid- and%‘éﬁ]d-b‘ﬁé@é"?‘éa@eﬁ@?@ﬁmf?&%ﬁ‘ﬁéﬁ‘f@?ﬁ‘?‘b“ﬁﬁﬂﬁ‘lﬁﬂ? BrEdsays M ParhieiWhere desired,
the devicecispdafigured drdperfotmsaty ledst @84 1616 2 Fi@1i8! 101 A0hB 0O 81005280, 500,
1000 or MR ASsanis. FH30@bLINRECaNtkahagsays Sanalsa e sanerpeatattdntonthrevElavice to be

perform edﬁ&@@é@é%%%ﬁéf@%i@gﬁ&l ;Eiﬁese%eaa@mg%gy antitative dmmyneassays:and can be

conducteo% e |o of me Oth rasse;l%y r)(tpe can 9 erformed \Mlt(p gecylce of the invention
ca 1bratf m re rence tot € Correspon be ore ays are assem
including, but not limited to, measure ent ucleic acid 5 sequences and measurements of

metabolyté@s 80 R BTEEEYBF THeBThe s SHirHameLc s %%%&V?%B’Fﬁﬂléf%ﬂ?’rpﬁ% #8ie than one
hour,Breferablytessthari 88y 15106 S! inikl te8erird et B odif e Atscihls Bg8aydsperfbrmed in
less than SaminuteseiThedyrationofiagsay:getectioncanb eadjusted-acedrdinghctodhgotype of assay
that is to bg.gariedeuhwith.a.devies efthe-invention EQuexample.df.needad fochigher sansitivity, an
assay Ca”r&%&&@%@%ﬁtﬁ%{gm{?l}% ’EE&%ELQ@&D&H&P&&&Q&%%F&M9&]@&&1&% H2OME KXamR'es,

assays th uire a lon tion may be
Ssays % mple 1%1:16& sayun?f 0 y

35 [0056] 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 units and at least 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 10657] In one 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



10more practical in other POC applications, such as home use, than in a clinical POC setting. [0059]
Any bodily fluids suspected to contain an analyte of interest can be used in conjunction with the
system ordévicedeat thé ndenficn?. CoPhrmbnly EnilcipedBotily fluids iseladebutarecaslimited to
blood, senrsmmyssaliva, nirepgastritandidigestivedfiiit. dearsaistonlessemen, vaginal fluid, interstitial
fluids derim%fr%%mwyaﬂmet,@g&emgmm fluidnLalQ6AL A hodiy:fluid srrybeydrawn from

a patient and provi ormedaw%?Va%%c'!‘o%ea}ﬁb%%%’on vays, ineludi n%lte*a Yt notlir Il'qt&sé%’nué}é]%@% injection, or
pipetting. suseaxnereln the terms subject and patient are used interchange ably hereln and refer to

ave rtébra?é”"ﬁfeﬁ‘é%ﬁﬁ?sar‘?ﬁgﬁﬁ PECHRR §Spsf‘l§tfeaF§B‘ff PGV RV e |tr1fc u?i%l SOPRFSHOt limited to,
murines, SigR&IRhoRABNS, FAkRPANTH &R, *Spdrt &M B8 Eh B patschrairerBrilsstvhe rt S Mshcet
puncturesiihesskinsaricl:watligaws @ Sampléeesingaioe ef@mpleogradity, loapHafysactionisaspiration, or
vacuum foseeqd hheydliancatmayihepartefthepteviceiarpaief ansyatem, ek pcsiantatane
componenf, Where needad, the.laneal mayde zﬁgsw@@%ms axauety @Jﬁ?&%@&@h‘&%b%@%&cm

electr<8mechanlcalldap1 any 9 r Q:%Y&?s agcgp]vagon rr;ee agﬂlsd mlcaﬁwccot{n bination of such methods. In

another embodiment Wnere no Active mechanism 1S require patient can simply provide a bodily
fluid to thd ‘@&VicemareFdr TG CoUTP BECTA W & & C]fﬂﬁ?facgla}?ﬁbﬁ‘ej e sl 1%’&‘@% %ﬁf&stﬁlﬁﬁrbe placed
in the sanvpttsaofldetiyentimitGoithin tadevide dix Sudarbdrerion b dinee taeldevredsmprises at
least one 2bmigrorestizawivichipunciures theskinind [OQ6hjckieVolanei of foditynfiuie toslre used with
a device isgensrally.legsdhan about 500 microliters, typically between about 1 to 100 microliters.

Wherg de@éaﬂ %%M&@&M@ QQNWA%LQA G L0 Iﬁ&]@w&% ih anﬁgyrpﬂ%g Iteﬁﬁm!ngoo;tqomlcrohters
oreven 1103 microliters can be Lsed fof a eﬁﬁﬁl“% an analyte s aEee device, 19 (Lg

embodimeRt the Vo & 61 BEdiY Bl ussd for detectin Ralyte Utilizing the subject dewces or
3Osysteméefé”i‘)n‘iéi G LT e aT & p IR BHG 8P Béﬁ%ﬂ‘\ﬂf% Y Prekey fiffget %:rﬁﬁ"browde the
sample of!bodilyefluidres beimsdiyred Witheeingéyvice! systemrdpmdthvecdestribed heennfos3] A
sample ofihodihatluicican he-eollectied frermisubiect anddelveredpatadevigawof the. imention as
desca’@ed1Qeéam@ﬁ@gar[gﬂ@é&én@ar%mtapgémeﬂtomeaagraye QhRSRAY wRsk rRagent.uRils argweonfigured

to be a sef of i%an%ﬂ 9%%?%90@@qucatsdgwom@aééyavngtd% AN.CAMRYISE ALISASLARE Gapjure

surface capable o0 reactln with an ana%/te from th e samp le o bodl%flw T eass é/unlt ay be a

tubular anﬁWﬂﬁ”%P%’bﬁtﬁFh %ﬁ]ﬁf’é‘%é“v“vri?hh“ SR AR IS (1)V {5SBEIAL TRYE GRS Fa8BRBed herein,
A reagentmey ey Etore’s Heise *6lf"éGWPéeaﬁ’éHt%‘:ﬂ‘étYé%aﬁlj}”@fd‘?“&’&nﬁlﬁfdi‘fHﬁtﬁjrﬁa’g§%fybfhat detect a
give analytkcd acheindividutdcassayt aitdnreadent. imiticarbesconifiguret: fovi essayrfynttiont one
indepgndentiynt@-aasarpblaadavas,sthe units can be assembled in a just-in-time fashion for use in
integrated;4ReAriHd 98 S [AR0R) RERA ALECOMPORRRLS s Rathiliguidiandseldirhasa.cankaymade and

hen be tepled oL peliaBAnee.And sidieq. D anemegdinent, e assemblaling devige s camed
out in on-deman IOI’] at a manufacturing ocatlon Th e evice can be modular and include

componerft§ SR ééOé%?w Ay HATTS ld%%@%f&‘)?&f e S e IPR i A L %4 P Shd reagent
units, such'®@la Varistpedfrahdibrelsreptetingrit sise farreebaeairmapietilrsehe spEd die T tid
reagents. ipsoneinstandds;darassembledidevideois flven testetiiteverify cakitrationi{tiéadlation of
the system.respansetadinawaeanalyiedeyels)oAssaydamiees can be assembled from a library of

pre- manuf@&éweg aag&eca'mmé L £lenenis o femand.Jnseme.embosimepis. fuidicpathways within
a device can be simple and obviate any chance of trapping bubbles and providing an efficient way to

wash awaclvgexcess Fpge'fed reagents in reagent excess assays such as ELISAs. 10[0066] A housing

for a devidd"6thie IhFEPRIGH LR BE SIS BrpLIS R T SHE BF SHOHET RS HELIE D iihERIRable plastic
and Gdn hawerdefin dticlentivnscts PrTEcassHy Nt A e arbia AEsacr G t i Bodiingnt the housing
has means:tgichloitinig tips Orassaytnitsito remove excesstliguidacEhahneans. fortottiigreai be a
porous mefpbfaRen sHGksadeallliose-acatate: raIRiese: b eusimalgrialsushrasditenpager.

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 z just-in-time fashion for use in integrated

40 . cartridges.



[0067] In some embodiments, at least one of the components of the device may be constructed of
polymeric 15 materials. Non-limiting examples of polymeric materials include polystyrene,
polycarboiité] peiypre pytenentpobidimétnysiboxaines R BMS); polyurstiraneiopsywinydehisride (PVC),
polysulfongs:polymethydmethass viate (PIVIM )i vienitble thytadienesshisiene {AB:R)-apd glass. [0068]

The device,ar theRUbGorRapentzef Ltjssﬁ.sws%mxtbacmq%@&ﬁgqﬁglpgeyar'@&yaﬂs@g&tuggﬁ including,
without limitation stampl réﬁ%é c]nectlon oldin Jﬂ castin blow oldin rpachlnlng welding,
Ret

ultrasonic Lﬂ]ff\i\/eulcéL ng. an Yonc |ﬁsga ‘in% e |m31ﬁ T é" vice |ncr?1naaﬁnu acflured by injection
Jnolding, tﬁ‘%f‘ﬁﬁ%lf‘fﬁBﬁh‘?ﬁ‘ﬁg‘aﬁdhfﬂﬂ%es‘ﬁﬁ?&c%ﬁb‘iﬁ&mbﬂﬂékgﬁﬁE:sd?ﬁ’ib‘(‘iﬁ‘iéjﬁf YOI AT EPE SRS affixed to
each otherbie tharmmstivsetdifoo ulambtriicoWeldingddrictom fitusgripregerittingy aeidhesives or, in the
case of ceftawsubstigtespiorxexample; glass, orsemitigit-andiidnsigicd pemeriesubstrates, a
natural adhgsionlsineenythe.twe cRRataNs:HIING AR xRy devicadsdescried herein is

illustrated ;g;lﬂgslil{eeggmm&q?\égg% guggalssﬁgggssometlmes 25 referred to herein as a cartridge 100. The

device 1ooﬂcﬁgnprlses a ou(sln %39 with ocatl ns %p accommodate assay units 121 angl reagent units
103, 122, 5% 1 55 RS BxERSpIARY eglr‘ﬁ:[l)ma'crzfl?er(?tmc%1 FR e TR Z & RS SEBERY Y Center row of
the hou3|rf§a§‘36“8ﬁ’h@‘éfé\9fﬁ‘édiﬁe“oﬁ1‘é RASE AV MRS TS 1°RESH BPdRANS PRI A ledst e calibration
unit 126. Imars exaintpletithe assapiymiskPd caressumilalivonppeitectissand wreprefemedbtenas assay tips

121 and the:ealiberatiendnitsol 2 fiareirater et asicalineagioe tips 126 herein, however, the assay _
units 121 @@@7!3elptoa@xmaﬁen%oslms&z@oase%%gmmq@&edngmqmsbyc@dd)@yég@n&QO as described

hereln% Thr%a erza & tl Zg]éxaerr;lglcc a)ybra%grpc %Qtletga s inCh%e s eaerycaﬂS)a% unlotls ]1 and are
described in more dretal lﬁereln The assay units 1 Fp é“ n‘com I‘ISg afpca ture surface and

are capabR TSP ERERBRS SPOEHSIRG 4% ﬁ‘)éh‘“&féﬁ“‘)é&&ﬁ %681%521&% il fee%iﬂeﬂsg%&?&? and
immunoas$¥P&i e agsayktsn 21 ea5e) 484 éfibled into the housing according to instructions or
the assaygoiitéit diuskriwishiesstrparior dhalsémpie b85OITAlAD showoimbigiredydie housing of
the devicexlBQ.Can:aRMPLISEHE Saoapiencaiiechionsunitdd.configrackio.contalRasampless sample,
such gs a hload m%ai%@ﬁhgg ﬂ'é?&%dﬁkﬁ%&h?d’é@@QJ%&Qﬁ%&?&%y‘%‘féoﬂr&nqnﬁié@rﬂmﬁaﬂ%gd% (for

Sxample, SRDELSLRAR, Rubles D adld Iasierdcvice andesubed OIS detg! herer) can
occupy another portion o Fthe housing 130, When an assay IS t0 be run the sam Te t||§ 111 can

distribute t‘H‘éa%"aﬁ?S"f@‘Pé Ei*%‘t?‘é‘atﬂ%ﬁﬁ’ieF%%’éﬁ%taﬁl?‘?ﬁ%?fp’fﬂetﬁﬁecéiﬁ?éﬁf‘ﬁﬁﬁ%"*"i‘"ﬁi%s i‘tﬁﬂ’mf’@% 4%, 107, or
assay unity $2i-rigkamptarned oprateatvietsunits toghaen baasr 1864 OPiaekiite but are not limited
to: mixing WMty 1Oikxelivientioidduticniuniisd03iiif4icand;dfthe Bampie Weshlecdsample, plasma

remoyal oratiavakuniis.10%:dk06o The Rretreptnentsnits lad: 0dn108ib00 Lo Landesthe same

type of unif,Qc ﬁqfsa%ggmssqu RiS. Ichgr RIGUGIINENL Q3 191814% 1102y 108 10435, are
necessary to run a‘ﬁqul Ilgd{e(ac[t ndgvag ? cor oraIe to devic 10&55 would be obyious to one

skilled in the art w r]ﬂlgl\lf\’/] isclosUre. 1 ﬁ%ﬁﬁnl afooﬁmfﬁ i‘d%“tfa?%léﬁa%%“ntam
various aniouts %F?é?@@ﬁtsh&?séﬁm’éﬁstsz'fF‘é?(?B?éafé"\R}H‘ﬁ‘f‘e%F’i‘g ?’i‘é@f?é"&flfﬁf’riﬁsﬁh%pa%@ddmhe current
cartridge 1@0r{00P1Ofers Hierdgsaycuirigor 2 ddhbenmianefachersd sepaidtely frafamthiéadnousing 130

and then insefted: intacthanbliaesingd3Q withcpitk-anedgplacecrietNiadss: T heragsay onitsdad Irgan fit
snugly intqihgheusing 139 afcan fitdaesaly:inia. the-heusingl130. ksame embediments, the housing
130is ma@&&gg;y;@%aggnfghgma@oé%sw?0; @ﬁ%@t&[}&%@n@% a]a%éméla%ack%5s&ﬁl%/%c@§§%¥au”'ts 121

snugly in place, for examp le durin or manipulation a cartrldge Rea ents units 103, 122,
124, 125 ar& SRBWRTHE] u¥e i“tﬁs yc“&ﬁ ain A CSATIHALE reagSReTss {or ek é%%“ps B8 58 with an
|mmunoas*§aa9‘§,”&‘\?v‘a%’h""i1 yemerirs PrEmple, to wash said conjugate from capture surfaces), and
a 10stibstifeet 24s ffrorexdngpiel. n lensgyanehsdbstrd 8 ceOtrariembodinreltsiof thel Hewidedd0 and the
components:éirdine @xamplepEiguies h aredessrhedbharein iR aagani taitsc1@3nil 20, 1 24:pk25 can be

manufactufﬁﬁﬁmJmﬁgiéemaaéswgmﬁaemmﬁgnm@m iheaplacedinie-the.haising 130. In this

way. & cartidae 100cen e il o mader manner erelpre aressina e by ofghe

cartridge 100 toame ﬁ”s"éﬂ for a variety of assays. ents In a reagent unit
chosen acROFATRY S eSS ¥ 26Ph bgeﬁdﬁm}é%%ﬁ%’ra‘&??‘e“&g’é’ﬁ’té"aﬁaaaééa% P Bd&ibed herein,
[00721°A dedreEmetiEp B TnE et Emiife 1SR EAMSAERLIS ITika i arsere siipHEetbitne e féitisresiss may be
needed tokuinigd chéndibalargdctioniobbreXamipie; ifthelassay whitsi1, He Hesaydipsii2ditas
described herein,1thedgvicecanmomprige dipdouchrathnads d 1 oemene exeess: San) e, or reagent
from an assay tip 121 or a sample tip 111 after fluid transfer, for example, by a system as described
herein. The housing 130 can also comprise units orsareas 101,



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 tiptasL 19fotof arrsferrisg a s amplesbativeipumitdohthrecdevioe 100 THedevidés100@s illustrated
in Figure loalscioemprses wipratkaatigp entitiptida-toricansiensingacamplethat hasibeeapretreated in
a unit of t@%&i@%{ iGE1L0L0 aihak unitsiofa. Arvics: TQR-Q.RE! fQJ & Swhﬁ%gliﬁ}f%k{ @ﬁstignﬂ!for example, the

sample t|p be used to remove a blood sa fr am ectlon unit 110 and
transfer the b oo§ s?gr%‘ ég%u t‘é?rggé’f‘r‘g‘éeﬁtaﬁtﬁﬁ%miégg’ié P? ﬁfh usf%‘/] escr Serg'dn cells can
be rerﬁové“&“ﬁ%%"’ﬂw“éﬂb?b&d@&%ﬁl E‘ﬁtlt"ﬂ%e%"’réﬁ%df‘?ﬁelﬁt it ‘ftt%y ’t@&hei‘ﬁsmﬁdﬁ’ A67 EHBOTF%
pretreatmétit HiphtE3EEN- thetrpeniedacns cblewtitad B o sanplesmid sHomad pre themegienninits 103,
104, 105, 166122074ard ingnsfenthetblabayplasmactoianoihge prétrsatnent waitp{fiaiexample;. a diluent
unit) 103, 284s::05is108,134) T2andiordonatleastenerassaib Ritodidd«d Ramemiediment, asample tip

111 is the mplﬁnﬁﬁﬂg%% mﬂ&;@m 'ﬁsa(ﬁs%%ﬁp?m?%mﬁ@&%Q&Q@f&@f@ﬂ%&%&@ﬁEhc'ﬂp't 110is
slmllar to ai\gv IS conflgiure to co taln as gngo S recevB yser. OO Assay units 121
n in

and reagen drraﬁ §r VA7 W (S Sst ate Ure 1can reassadbtiet dicate ttne location
of the unlts"i'fFi’t‘n‘é %%lbﬁ‘eéiﬁﬁbeﬁb‘?”é&a‘ﬁé?@ gl d?‘th’é%ﬁ‘ﬁﬁﬂ‘@@‘f%”&‘sa%%n in Figure | can
contain arrasstly et idbusneddtanddssalrese fighe doh toadéfe bt tas regctivergeo fiéihcabrcbthencolumn can
contain cofrespondinrg heagerihuniisgi3e1BByb24e LR2bder1that assayrinathesameaseslapnwherein
the units are addressedsa350ariespand dpeachorihet FoLexampie. theRddressas sanshigentered
and stored in;a compuiter system, and the cartridge 100 can be given a label, such as a bar code.
When the bar code of the cart{lldge 100 is sca}nned for use, the corn]pufter s%/stem can send the
addressed 0f the LTSS & St RUCH B8 IO b ABCd HERSH ¥o HHRS Pt e fEHt S run a
reaction aécuTHfil’ %tﬂ?eFﬁmﬁ%sfeg%?ﬁ%?éd"iﬁthﬁ@ (Seiiielilic afﬁﬁcaaedrl@%'e&&éfﬁlﬁé"ﬁart of a
protocol sermtrcsoperatedhessybnreTtie addresgisecamndeipranypsoniiddtationardicdh bealtered if
need be taahange:the Liataced 49-ahrunhinganassaye wiich inotmcanoffes aichange imassay
protogpl o tepsiaalisen f thecagddae dhathashoLhsentyricallx ayallabledmpriQr ait POC

devices. In_some ¢{p Qroa éa@%ﬂﬁzme AouSI" %e]a‘?’\gce?w yo?r{t%s%srgs%onlﬂ%u'i?gf“ptraangfe? 82018y Of units as
shown in F| glre 1. The Tayout of the units can ormat, for example, rectangular. arrays or

random la}3lite ‘ﬂ“&&?fﬂ 4ot OB cH EsisrgLe %Vﬁfﬂﬁb@@b@fl@#‘tsoﬂ%%&%ﬁﬁeﬁ@%%’t 8&%? Fand about
500. In sofffesErsGdrTRne! Breirtide o0 has veRyeetr SLA00 disitanasf afcesalfrra®shown in
Figure 1, tfrengaittrigigen T00krars48he ritsld 60 V4 |cdvie sid @ cuicavwdoviewslofrthehexemiplary device 200
of Figlsre kaaseithusir aieschin-nighres,RA1 ang128. pAkeavityean de s ame thinarhoustng2 2010f a device
to accommggdateassav.dais (ot @3@3@;‘&({}%@ m%}?éﬁ%rﬂé?ﬁln?%é"m Y&/ 1168l 96 apiation.(ausing:horizontal)

with their bogses taward the top, device 2 QmAh% %Eho"t’”eh@ JIAYE P4 ‘ﬂ% fAn. 39 be shaped
to accommg?iate areag ent unit fﬁ. %i rasamp ecﬁon unit or'ti ?gg ere ma be features
in the hou&ﬁa"2%afd%tﬁﬁtﬁ?@rﬁtgrﬁﬁﬁ?%éf§e‘f§/”ﬁﬁd halertherh SctitbAfSSden Yeattives étﬁ“faeo be
designed toperan WikHamsebebmizng fornasvidd thee tyelcuberts by plekospodadabesiiuett In another
embadime sdhith ecbanopleicolectioieunit ednprisesfabendableor hreakable elementthat serves to
protect a sgasdl caliaction ivbaduiag shipnenkand iashold.apinger device indlasadmtiin.a capillary.
Also Showne'nétgysa%mnwcm%aQtﬁryoemn%% MERLRCIARA0RRINANF, 2400 A3 AR AT fescribed

herein. The bottom of the h usm%n i can_be gon | ﬁd to. collectnvg%stte Ilqz‘ uids, for example wash
0

210 an a nit to ru y configured to active prot con,
reagents SR U TR A e ed bAG rou e in the e"n(f)usm Itoaf’h Bottom. The
housing 220 EAMCBHHSE alF Absbibétit b%fd"fdhé‘d‘ﬁ%twmﬂFﬁd?“?ﬂ@%%@éﬂ%ﬁfﬁﬁ@%@ #nd
sampié unity 2e2ddarrtepositonedto fit thtstgira tavityedithadvdusing 226 ofte dévice 200 and
extend beyshidsamnaessipporiistruciuke. iihedcagentunite &k h2 txtfitsneghsintedhe kotsing as is
shown in Figie2a0d Qﬁ’s%ttﬁé%mqg%\(%%h@oiQ@%ExﬁQQJ%QHﬁ%HéJ&Héf SedhBeuhaHsing 42Gand the

areas in which the agsay 4nits a4 ANdLCAIRMIS WIS c%%?uu? l%&?eﬂreq?es heldA pag Re5iigned may adapt

a variety of patterns 075 In Some embo |ments each prow es, or a smg e assay and can be
paired witf SPe(r:%Wleesﬁsotﬁnde RGR-LWAVE L AL Lara%?rlttansuc a8 UireY PeSGERE SPitiARing the
desigtfate dTa¥8HY *SHte TS Brotide fOTContrsr 2ssay Rt hHHEe KAGWA &FDLH S 0Parflyte
bound to theirtoaptireserkdoes e ihepinithecyiamufagtbritgeprobe ssarzddting thie perfofimande of an
assay. In case oimcontiekassay Huituihe tRikisceniguiedtoosuna contiobassay deecapaparison. The
control assay unit may comprise, for example, a capture surface and analyte that are in a solid or
liquid state. 25[0076] In many embodiments, the de¥ice holds all reagents and liquids required by the
assay. For example, for a luminogenic ELISA assay the reagents within the device may include a
sample diluent, a detector conjugate (for example, three enzyme-labeled antibodies), a wash solution,

and an enzyme substrate. Additional reagents can be provided as needed.



[0077] In some embodiments, reagents can be incorporated into a device to provide for sample
pretreatment. 30Examples of pretreatment reagents include, without limitation, white cell lysis
reagents, seagentsdor liperating afal e ssfrompbin eingefact of sriits e csamio fesenaz y me ghoarido-
detergents sbhe spietieati) e prreg ants canvalso- e addad do-adidenth contameae withinthedevice.
[0078] An,igidiyidealkeagent unit can be configured to receive a movable assay unit. In some

embodlngbtsgapt |nd é/égual ass?ygotg tc ns emer}[%%gg uls!t?a\’\é é:%lipdnc I el%%erlt

comprisin ure SUI’ ace and a 3 reac |on Cuvette. A C n I’ICa assay uni can e referred to as

an asgay P HEPEH THPEbE SR ITHEN TR thiS TRERRIGAF 5§§’a‘§?lﬁ Al §X?:18Wf’r§ff?é R Ran
immunoagsaya ArragsayheitSoTatab cothprisksses s Sp ariisuicrdthaackrie 8HowS i Figure 3A.
In some instances)sthe dip304 48 configlyrec: terpravitde 2ahantenigiecylindncalicaphiie. Surfacey311 and a
boss 321 gapahle wiiengagingmithihe housing.etdercr dmsepeaistansasuthehasst321 and the tip
301is COrﬁéggraqotaaagmawaaam&hm&g%m%ng &9%&%% alaglaf@mnmtamo@ag@scnbed

A0heygin ot for amplea 1L ansier deyice, AN ssal 1 J0L 8 siown.n e can comprise
an openln%lﬁ?ﬁ at Ot om gﬂ.ﬁ € Ip € opening can be utiliz or trans erring UIdS or

reagents i %@ﬂ%ﬁ%ﬁ%@é&@%ﬁﬁﬂé@i@uﬁ R eHibBaMERE A adesy BAIEEDIEE 8scribed is or is
similar to sxpipbttetippdintnitioeringprovenitht thetah desgbehherrit 30 eompriserweaplse surface 311
configureddo: gletect-anaratytieyiniasamplge, [O0F 8 Ehe:dip 30 hcan basmanutacturech byodrin
injection-raRldRd.prasess. Inan. erobadinent dhetipidQl ismedeetagleanplysirens.day use with
Che”l'é“m'“%SE&”CES ﬁaths%%!ﬂn%WQoL%f e%%%t%@u%ﬂ‘a%%ﬁ{n&‘%'&ﬁm&%u 9@&5%%@?2@0%‘8033 (shown

as the larger top half of the tip Whl%h can eng %%}V\él X smgth \d can en%ao%e for example,
with taper8tEISRiEheL 674 fﬂ‘ﬁ%’&f&?&%“’é S HEVTREBAYT pipeth Snuﬁ \’/n(t:esesSBg% form a pressure-tight
seal. Also%ﬁmﬁqﬁdF@ﬁ?@eB%\b%ﬁ@ié%é‘?ﬁ?ﬁl%}lg‘ﬁ?"ﬁﬁt%l“?:éhﬁ&&*‘% laz%f'ﬁ‘a‘lllléﬁféﬂﬂiﬁéfﬁ’é%hﬁasr‘iayln many
embodiments 28imaissayntapis délsthd asebis do mamedwithiny thesrreklierolyliredrcal part. The assay
capture systase Gandearywhesedthinthadpa3has anthel eutsidaraf the dipo38ionidiecsdrface of the

tip 3G} can,he,afMaRHISaMEiesNeluding, RitiRohJQUMIRE Q. ebMlan Bt @5 PyRMIGA!. In

chemiumigeaanas. N IRIERAgNee0856E @nspia, SR AnheAl s, A2 aapusiignt means fo
present the assay product to the assay optlcs 0080] Figure 3B demonstrates an exem lary sample

plary
collection U EORBIEING S ERMPETR 362" *ﬁ%ﬂ%&ﬁ%ﬁféﬁ B BGP R SRS M EIGUIE*SE can also be
separate fropasearfsievslestioniumy SOPERdUSSHS transiershrnpe Fom tHe SahipRi tllection
units to otheridatits on a device as described herein. The sample tip as shown in Figure 1538
comprisesi@hpss 322 asvdeseribed hereinie aoupladhe tipR02quith & heusingrafa:aevice and a fluid
transfer deyice, Jhe:sample, Up. %Qgea-.!%mﬁpmga@aapmﬁl@mn%%mealIpx&ma tansfersef fluids or
samples in,and oyt of.he SATRIS IR, Jn.some . embodiments, he <ample. B 3025 91 (he, same shape
as an assaymFB 307" fa“dther embo |me tS ( suc as those shown In igures %,& and 38), t e sample tip
302 is a difEYEMtSAEPE than the assay tip 301. [0081] In an embodiment, one function of atipis to
enable saffifilds HrighifpoiePFaseie nteLen enBEotgmpitit 1O ATEC 20w Tﬁ%@réaﬁiﬁ@eﬁﬁ%é of the assay
unit. The raoveiserbeanioetwpyraivdriety obuiednsdinehiding butaghlmitectdpdapillary action,
aspiration .anecontnoles puirping. Hheishalhsizeoldbetips anableskapid santiokef thessequired
temperatU{Oeaf(glqlgl&lgﬁm&@tl[ﬁa&gggblﬁeat transfer and/or maintenance can be carrled out by simply
placing the '[I%In ate perature controclfed b 0082 In sorge embodlrﬁents the pis athble to

contain about 1 to 48 TETGiters of fic h‘érre‘é‘"’én RRfey it In somelembe

individual assay unit comprises an open endcd hol]ow cyl;ndncai iement comprising a capture surface and a

35  reaction cuvette. A cylindrical assay unit can be referred to as an assay tip herein. In some embodiments, the
individual assay unit is configured to run an immunoassay. An assay unif 301 that comprises a small tip or tubular
formation is shown in Figure 3A. In some instances, the tip 361 is configured to provide an interior cyiindrical
capture surface 311 and a boss 321 capabie 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 301 such as a system as described

A0 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

10



25the tip is able to contain about 5 to 25 microliters of fluid. In an embodiment, the tip contains 20
microliters of fluid. In some instances, a tip can contain 1 microliter of fluid or less. In other instances, a
tip can coritaiir epctdDErmorokitersit PO83kWhete desireidly the arte o thig: the icarrbadiditetkonto an
absorbent.matefiab(fempxampledrcorparatediinioral dispasablegarniridgeyprior to introduction of the

next assayuﬁﬁvﬂpﬂ@ MPC%V&'%%QQ&@FEH’B?HP&WH& %@5@@&@@%@53@9&%% @nior seagent. Due to

physical forces, }Or mga“\]%p into. a suﬁlg ect g agsang ql?own mﬁ deswed Ioc 9(H with m|n|maI risk

of the I|qU|dC§raIf Pﬁd"out even when held in a vertical orientatio 68?1 The’ ass unlthFor example,
an assay fipPEatine %%@@Wﬁ%@gg@eégﬁm}ewﬁgé@rﬁ?ﬁ 5i%g }fféél”%@%a%?ﬂ%ﬁ%r fﬂfﬁafiglg s in the
assay (forwestdmgte ceorrolie duiapinmdororreeisannetib adpirativn {0oBSPreaptigies gl éee (also
referred totheraiyras-asre aetiomsibte)xigam berfoim e dnbycacindingrantiboay enpithem85oapture reagents
bound covalantly.erby adsasptiontedhe.assanunil lbersusiace cansthen drsd.anadmaintained in dry
condition yntl used H}lé&@o@ﬁﬁ%ﬁl{é ?’3&%99&@&% d&'é‘%%d?cénﬁ%%‘éﬂﬁﬁy%l&?mﬁ%@%hdﬁ@%%éo be

measured, 0015361 In bodiment,.t eassaf\éunlt can ﬁmove into fl %lcatlon with the
10 limited tubuar cil gram; al. In chemilu 1}1'6% ence and fuorescence-based % ? El
reagent unit an brasamci doffection unit, suc at'a reagent or sample én nteract with a reaction

site whereab%)‘i?ﬁ‘éf’b‘f’&lﬂ“é?%%lﬁrﬁfé‘let@f AN OP SRR the bodily fluid sample. A reaction site can
then provithé8! sifimat ivdicativerof thexpreseneerkOdiegoncenifationpofith e sanghie 38t ilteragte which can
~then be detesied bywa deteetion devicedeseribed-heatein: ({0887 dnisomedembodinentsyile location
and configiratiQn.ohR J8RGIANSIS &%@f@lﬂm pOstanklementdmasassaw davices Mastiitretall,
dispogable immunoassay,devieesnave beg.cantg HF%\%'&D AGIGAPIUE SUHRCR, AS.Afintegral part

of the deV|ceCOfOpO88 In one em%qo |ment a mo% d_plastic assay. unlt IS elther commermall{y available
or can be ﬂ%a&ﬁeﬂﬁy%mﬁléé?é% %SIﬁ’*ﬁﬁlgeqtﬂwreé“cﬂl %%F\Oafl QY BHE LT I SF EXAmSTe” the tivalScteristic
dimensionstaticte & cranieRefisroso smifiot R arree aa%%mﬂre s 0mh. I‘TH@Eﬁ‘ﬁP@d&ﬁ‘f‘Fbe coated
with captufedeagertshusingFmethdtdsiiilamtodhoseristd tditaat shierotitehplate st with the
advantaggdémi they: canbe-posessedinrbubkhy placingtheminadatgevesseloagdingcaating

reageqts and RIQGRSSINGUSIPGSIEY SR NAIdRES. AR Ihellke,t0 Feeovehthe Rifges sndivashdhem as
needed. 100[0085%1 The assa unit can of]‘]er ar |d eypgn agsmo ich a re;;\ctanl.l cﬁngop(ef mmoblllzed The

ction, a3 tion, an contro he tps enables ram
assay unit IS a‘fso C osen O I'OVI E(g(l) I’Ia e characterlstlcs wit respect '[O mteractlons with |Igh'[

For exam ﬁf@“’fffjeteé’é’grég‘}rﬁf?ﬁa °§Ff“b°él OFY AR AT S TR B TRt Bh AT g G ST EiPIEEe GaAs,
GaP, SiO2b<SiNg: isidifiad siicde! Brekiny one of a wide variety of gels or polymers such as
(poly)tetrafusrbethyteneb(siolyvinylidenatifionde palystyfoniesivelydbo ietpolyproytene,
PMMA, ABRil:eombiatio asiherenhinan-ambndimentdpassayhiteomprises-Lbpolystyrene.

Other appmp(rﬁetl%smé@?%bscm@aﬁtgﬁ Mﬁfé@ll&%@ﬁ&ﬁ%@[@g‘seiw&ﬁ’bﬁD@té&é@s’sﬁﬂﬁ lnveptan, A transparent
reaction S|te é/ be advantageous. In addition, in the case where there is an optically transmissive

window perm glllght to reach an optical detector, the surface may be advantageousl| opaque

and/or pref¥Ehidilygrt<caasritg o] be PO AHR TRANGBIR B S e BB S SUHTAES B84 be
anything udefekisrcdsikeetingranisigiyienof nereishy WROsaIp oGt HoIPAgd REFHSHIEE, such
reactants isfchighe, aniid et dimitatiopyyeivcipiccacig probésyantthodies; toedrheiribrane deteptors,
monoclona} antikngdigsandianfisena rRasive with-a-speciit analie. \Viadaus.commercially available
reactants syl ag;Q Jaéa hgf Mmmm oclenatanfiRodies %Qeeigg@lme\@tgp%gngor specific

analytes can be use skllle in the tw I app recjate that there are many ways of
similar fluidics as m ‘:ay rexampe control{e cap; aryo mechamca aspiration).

immobilizing various réac an
[0085] A capture surface (aiso referred 10 herein as a reaction site) can be formed by a binding antibody or other
35 capture reagents bound covalently or by adsorption fo 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 anayte of interest in the hodily 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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25support where reaction can take place. The immobilization may be covalent or noncovalent, via a
linker moiety, or tethering them to an immobilized moiety. Non-limiting exemplary binding moieties for
attaching Bitsidr huetedcraieitiscos. roteitisted ye iTeitienBs sethradcariboistgagslidistipport include
streptavidiavee avidindbiotin dinkage spcarhamateidinkag esyesteftinkages;amide sthiclester,
(N)-functigpalizedthiguiea.functionalized maleimide, amino, disulfide, amide, hydrazone linkages, and

among otfigks, I adellions &8 Y haelehcanRs Atieahedda Anumci ARGl fo a substrate

such as glass usm(]; methods known in t e arFt Surface{ |mmol%|llztat|c?gegsanna&!§ be ach |ev V|a a
Poly-L Lyt eaher AR 8PSt RS A ¢ AAT CoeRATS S5 UBTRG Tt tHEStHACE! 1hhY3]iHe assay units

can be drre%j%ill‘d\ﬂﬁhbeﬂi@’@s{fét@ﬁﬁd?’fhEberth‘d?saﬁn@eéoé‘ﬁ‘b?ﬁ?ecméﬁe%‘fs’éx%'ﬁ%md?ﬁﬁg can be

performedhboy: passiverexposiareltes dudwtiatmaspirerehariviccthecnsecotdivadiuemlavigrtifoidiand/or

application.gf clean.anyat:threuah:aananifelth:I5[QER3L Inman embrdiments; anpassaydunit is

designed to.gnahle thedinit to be manufactured in a high volume, rapid manufacturing processes. For

exa L §?anhbe mounted | arge- Ssﬁcal arral ﬁfor batch oatln of the capture surface into or
e ti

ssay unit can 1) er ar 01] g reactan heé g¥say unitis als
ont n another example, tips can e placed into a movmlg elt or rotating table for serial

proceSS|n@]’%ﬁwe?rﬁﬁg‘iﬁﬁoéﬁiﬁﬁ%ﬁ“g lféiféeltafreé@f%fgdﬁg‘ FHR DSBS RN A TS a0 SHHr pressure
manifolds forsinplerprsdessirg oPodosERsan Embudirieht @mSiesapdiist Eiarpe Bperatiy coupled
with a fluicvifanster device pdhef wich trainstercdévicettdnd & dperatécuiitierdautdrsatiescontrol without
human intgsiagiinnan.assayy Rt s\eampsingtipsinthecantliohibavnstated heightichagisposable
liquid, fip rs!,ﬁ%y?&eﬂaﬁ]z@e‘sr&qa't@m%a%%? atemﬂ@ataﬁmmnrm fiouid dispenses.A fluid transfer

device can englasgcet etlg In some |nst nces the immersion. en q aT in li u1d to be transferred
Teact: dva taéef) a %n in the F]aq where { c 1sa tlca st IB]
must be known to minimize Iqui contact with the outside e t| may be uncontrolled. In

order to cHtpfE B BHHRIEA PRt thE it tﬂfa?igfé‘“r%ﬁ@?%?d“gfc?ﬁaﬂ‘aﬁf‘ﬁémrﬁﬂdgd%ﬂ%&t bottom of
the taperedagermgector which engages the nozzle of the dispenser. An air tight seal can be made by an
o-ring thatjessbhalf rasayntipnthsiitaperier cntthenfiatdoettonmahihe abrkiel-Bysepansdiin g therseakfunction
of theyip framithescantraliesbheight-of the dindathicanbe.sepatatelv.adisieskhasmadeatdevice and
fluid transfer, deyis r%cg%{@qenqagcﬁmmmo%e%@;/amqge PEHRIRRY. ﬁlo%r&i% - [009%] Thgseagent units of a

device can store reagentsht athare 1[e uire Ito perf oqm lgeic emi | react |on ffor detecting a given
analyte of TGRS T g P g atS N TR LD BR S h S SN Bapb St setT‘l EaN BS manufactured
10from a VEHEE BF Mh&tErials including, without limitation, plastic such as polystyrene, polyethylene, or
polypropylésfd] IiPsoimiembodiménts;ctie feaentymteyare cyflimgaaddieupsoFwrecaxamples of a
reagent URihARly4R2:-caMRISHNY BeUP:aiensh iR Rigu e s.¥A anch4B W herelidesiredntie units 401,
402 fit snugly.intoncavitiesdnoaibetsing of Q- ANt xdhe.NnikRidd1.404 fRRBEisSealed.0n.the open

surface to avoid spilling the rea ees@& ]%ql;m%l%e% ) argSdpgér&maa%m@g&m&&%&%@&%@g@p

aluminized pdlastfc and can be sealed to the cup t erma bond ing. A 15U it Gan he. shape as
is necessafy I Lo A T EHG S FET ExARBIE; QX GRE4TSHapEd FRAGBRT U A0 s §h6)wn in
Figure 4A daHEdtherdabsreukiiéertatrs 2 gt Be”rseé[’g?éﬁt*%’i“lmw aiffer &t SRl %‘eadljlé’ﬁT ffffit 402 is
illustréted dncFiguresdBratsodentan ailguithyédgent 1 12 1B Stitexempldntieagentbnitdided vi402
comprise gptignal slighimmodifications: nearthedepsuface thatrallaw the units 401, 402 to fit snugly
into a hOU%&@ﬁpfﬁ&@s\g'&%@%ﬂ%%rug@dlm;;glgc QQLQQ%%AWM @amgim&twfem@pmmon the
reagent uryatns %r%r at djh T -I;neeegceosgre tt udl;]* afmos l?lgre oer%g%egeg%f%QfaacQL%EQaem%w 8/ of app zcatlgg%{; tured in
a high volume ap id manu actunln rocesyses or exampfe many reagent units can be filled and
sealed in a‘lfé‘?d@’ §Eﬁf§u5}68€§1§°@lmuItaneously The reagent units can be filled according to the type of
assay-or al§8%s onbey v simEnE. deviee WG sxarrresiiblies teEp Brosiraldiie fehbiaisdyesthan

another usefidtheusagenbunits=can benmanipfasibredasdordinghydo dvesgrefere negneb&ach user,
without the perdta.anuiasivng @danenlireiamicensltrnothel axamplasrRageshkiitsean be placed
into a mngag;%dée@n@oma%@d%%ée;@g@5%9%19&4%@9&1&&@%@5&%&%@@ the reagent

units are accomm dgﬁe : w(ecth into cavities in the housing of a device. In this embodiment, a seal
can be made onto areas 3fchous%ng surrounding the units. [0098] Reagents according to the present

inventfon iHERHe iRt dRatio HaaHh BRSPS BN ZgHE (i atf b gmsier dovice. The fluidiranster

device can be operated under automatic contrel without human inferaction. In assay uaits comprising tips, the

control of the installed height of a disposable liquid tip relies on the tapered interference attachment of the tip to the

12



30 dilution buffers, conjugates, enzyme-labeled conjugates, DNA amplifiers, sample diluents, wash
solutions, sample pre-treatment reagents including additives such as detergents, polymers, chelating
agents, albedigisbimdinghedgesits Jenzymesabiliitors renzymescanticoaguiantsged-calliagghitinating
agents, antibogies:-et atiker matarials.necassaqy ool amassakdvaudeyicacAenzyme-labeled
conjugate gan be Sithela: rt@argl@aahmmqtr@r amanacional antibady,jabeled with AR angyme that can
yield a de“?%a%g slanalypo EE%S“O” t’%‘ 3 ooﬁ%ospét?e&e #a*?rsérﬁtt?eat\c'an%"m'E'g}%g?o%?mE'es of such
enzymes are alkaline p os a ase orseradish eroxr ase. In some em ents. the reagents
comprise ﬁﬁﬁ?ﬁﬁb‘é@%&aﬁefe’aﬁgﬁt@m ﬁ‘?tﬁg’r?epﬁl“?35g8¥1t§"%§ﬁ%%%ﬂ?} s ﬂgéﬁc&}’érf’@lﬂ’ﬁvely unstable
when mixeenisiedhgight ofaretodatinecb steprratenined dbfined regiors (o iledamphe daireageriblinit) within
the devicemj0089)4m semecembiogiments, a reagent unit contains approximately about 5 microliters to
about 1 mjliijigr efdiguid lnisorae.ambadiciabis.the.upit:rakcentainabau 20n200mickatiters of
lquia. In &, erIRaAiERt, he, 49 IradenkHalt canjains ttt%%gttem Jid A, ggbodiment,

a reagent unit contain icro ume of ent unit may vary
depe%dlng#onatﬁaenfﬁ A %Lfssé“" En rh‘r]t“tolr aé“’é"a mcm% ’():PKIS 66? vfer Iqr’lan embodiment, the

volumes MH@%&@%M@%%W&% t%%ré%ﬂeterfﬁrrfe%rh%t}f%gft B‘éO POt AT RAC Minimum. In
some embédivemis;thereagersinfeiritialyd i dtheryiaind dissoived. ypbft initihtioncef theassay
being run snshectdewce:. THOOLO6)Lx@RLMBadiment; the reagentunitsican thedided usinga siphon, a

funnel, a pipgHe, 1A SYHBRMARS Ul LA CAMRINALARINRTICA] vl REFeRUEC AU IS MAYRE!Ied with
liquid,using a fill channel and a vacuum draw channel.5The rga&eprtdgggtalg]:ae@ be filled. i qirvrdually or

Aty Snape s 18 necessary to CO!] am & rcagen rea, I.illEt
as part of 2 bul manufacturrn process. [00101] In.an embodrment an |nd|vr ua rea(%ent unit

comprises 3 i fetcrea gy ntP r§a IR RS AT OB L N R LI LR e e régent units may
also be uSEEFHEEOh AN A ALK EBInAGH G e&?é%tfb‘étr&féh Tﬁ@@ﬂﬁr’@?ﬁ%ﬁ@’%ﬂ’deﬂ?ﬁml?ﬁwi% used to
contain a kighimogeénitoseiyst it eorlvrdnothedlemboditn ¢t 462 piitatity Ofedgents drelocontained within a
reagent uniscA@1@A302] In some instances, the setup of the device enables the capability of

pre-calibrafigg, of Assak.HIiiR- AR e &ﬁ@&%yﬁi@ez@ ‘[LQ[s R aRRem Al o Qﬁ%§@9'§§59£$}@ gubject

device: SySise 00103 In.an asnect A sysiem afe Ivenion comprises. device comprising assay
units and reagent UnItS comprising reag Oth | S%F& %ase reag nts). f/n S me

embodimefits, 4t ‘t%’ét]é‘tdd’ﬂ%s‘?f‘fe&té %t?ﬁ%’ré‘%%?f‘t?é‘si‘%]ﬁ né%é%Ydeﬁtfa%t“r‘él&&ecﬁ’t trrﬁtl%rca%d&r%t&ﬁanon
thereof is HisHeEBIE" 11125 $y/8t e e RE Y EAtIBAT e detdeti gpFitt Affambisresiitn Bodeied is
operated by amgimstritments inmiostembodimentsicthednsiruiehtseeviteyt andarethodubiier an
automateddgtectionSysiame theadtemaied datactinp-systamcan ke awematat kased upon a
defined protocal Qra protocol provided to the system by a user. [00104] In an aspect, a system for
automate{'EE lon. nbal ite |n 2 bodrly fluid samg}le Eﬁ rises.a device.or 200artr|dfqe and a

d
detection ss e&e Bctor for detecting e detectable signal indicative of ?h%usﬁ?ésence or

absence of & éfH ‘é‘b‘[@@i‘ﬁgj Y &1 léerﬁ’ﬁ‘t’fd’ﬁt?é‘ﬁﬁsﬁ%oﬁ%%s&ﬁ?ﬁ‘ﬁéﬁ%%&ﬁtﬁle (for example, a
measured B8 Bepsreastsratiodlodd sampleytirtieldevidkouhsipterrsthu ey isey e thstistrument.
All suliseqtientStepss are autonatios-progiammedsciiie pdyithas, lastidtents(hasdswired) stheiuser, a
remote USGk@eSystemeat madificalian ot thadnstiumentiopetalienacerding a2 asidentifies (for
example, g bar Gode Qr REID. M&%ﬁﬁl\’&cﬁy}r JQP%QQJE&?@%@%S&% h%‘i@?@&'&!éﬁ%l&?ﬁ!§n%§e% gan be

carried out f using a s stem oft e |nve n Inc ude tare not I| |ted t glrlutron o{ sample, removal
Tu 811 a ?’ fa evice, nzyme aoc] ei erapo C onal anti 0 v or monoclonal antibo r?’
of parts of a'sampfe (for exam e e efls cting a sample IN"an assay unit, adding

liquid reag’é‘i"ft%dtﬁ“ﬂf@ %ﬁﬁl@aaﬁﬂ Ya“é%%ﬁ‘l‘jﬁ?f’l%% ?f@‘tﬁéc?@a‘ﬁ@rﬁ%%?ﬂ“?ﬁ‘eﬁ‘g‘é?ﬁﬁ@%tﬁi“%%ay unit,
and containimgitigefistaoringsandfolowingage ofdthesdeliterReagdntscarbeioatodrddserdevice in
30a reageninit oniina:seagenhtinit ieassemhle dspatoitiesd ediae. f06dD AhAnautemsatedvwsyistem can
detect a pagticular-anabiedn.aibielogical sample-donsxample. igodkhysanenzyme-linked
Immunosofiedt assa eéEt-J(?AQms al%aéé/%t%mco%t%?%%99!%&8%,a MR %%%t%ﬂersrtg ISR ighiprly suited for

detecting an analyte of Interest present in a small volume of a whaole blood sample (for example 20
microliters 6F T]esss)omfﬁlelbé}f/mt%}ﬁsr URAPLEY SRR ARLI S THHHEr et atlitohes %e“é‘lrct’glrée’étample
allowitlg diffgraHrESPRTItST 5B estet S Na‘aie Hasfteiveafdatiret) B vegsents, supplies,
and waste8ugafitbecbontdiived on thecdevicepiyasystenr [001O8] ksuseina samplesfrovn @ subject is
applied to the assepabied devicamamadhard eMien:dsns eHdedd atoan kR st huienkiaiantembadiment, 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 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 controlled
sequence ofincubitionsranduapplicatione binreagentsdotihe caplyrersddaeebdisf0fk09PAN exemplary
fluid transtgrgdevigenissanprisesefanyeemponent required to perform and/or read the assay. -
Example gf gy HPJH%%%&H%HM% lpautr@te@gatllmeq 19 AUDRS IOsASRI ﬁt@ea@q siegt ageurately known
fluid volumes from we s n|ts of the devL &, & gst qQne transhat1 ge for I impre vmgL the

wit %‘{1{1 usin anne acuu dr qr

bmatlon ereot. The rea ent units
preC|S|on andnaccurac 0 '51 vemen ﬁ‘lln the sy detector tO detect an analyte in an assay

unit, ahd t@?ﬁ&é%‘a‘fd‘f’é“r%a@ﬂféﬁlﬁh‘@thé%fﬂs ?&W&%bﬁlté’dﬂﬂ&fé‘ﬂ”tewﬁ%?ature environment for

incubation®f & dagsemedinahrindelirfnlt e eranii yemriter, AHEstreaTent tomrops thetingnipsstature of
the deviceirdi adusthe rembediment;dhestémpearattreis:dndhedangerebabout B0dbidegrees Celsius.
In some embadiments; ihadenReralie:HRRRI B the Bysiem 6aRLAMPIIse-aGiMe.coaling. In some
instances, the.range.of tgagégte]r&ture is about 0-100 degrees Celsius. For example, for nucleic acid
assays, temoperatures up to 100 ) reets %ejsms aqhbe a hJev d. Inl\‘gntem odlmelrgt thehtemperature
range s a JoUrLGr8mEdE ”c?ee§ s°|use éerﬁnaefasttu?ea |yo‘f dnit of the syster e comprise a
thermoeIet?ﬁﬁﬁ’b‘@t?w”stﬂéﬁ%}éqﬁ@tﬂ@ﬁ%Wd@ Tﬁﬁ?ﬂ‘bj{‘@artndges, devices, and systems as described
herein cartnffer many features that are not available in existing POC systems or integrated analysis
systems. Fan@&xamplepdnany-BOCEicantkage sorelyson eclesedfluidicsystemmordgep tadhandle small
volumes otouttutqlgmeeganeftt%te RLAAERNGEd e e@gtﬂggﬁs@%ﬁw@liege\mse deserResldaRearein can
have qpen f fluid mavement between units of the ca trld For example, a reagent gan.he stored in a

s3y unit, a reagent uni oracom ingilon feo 1spo Znas em & mven
unit, a sampTe In a Samp fe cot lection unit, a del uent inad fuent unit, and the capture surface can be in

an assay ﬁ?ﬁt“tf\t’ﬁ‘@r*’e‘tﬁ" FF BI9RR{RY P LTS MRS RS BrotHRCTNit ARSI SR URTEAEH with any
of the othef BRI SRAGHAPRITHHr APSTEPTERSH éee@togystewasbaeée%@d’%@rew iR EE it have to
be in fluid conmmlinioéatedre tithyeachy otlver in a state. The units can be movable relative to each other in
order to bringsspmen uhpis, inta:tidid: 20cemnmipicationa.ar Rxasaplaua fhigdransies deaieecan
compyise a,head 1hal fndages amassakuy ik ARLMVESINE ARSANMRLINIQ Buidicammunication with
a reagent L{}nlta Opt 11,1 The devices and systems herein can provide an effective means for high
throughput and real- t|mgtdetect|on of analytes present in a bodily fluid from a subject. The detection
methods &Y Bt &ed R d‘@e\?é‘ﬁé‘t?"f‘frac‘i?&?ﬁ%té‘té?t&é%“iﬁctﬁé‘th&d GRS et §idHtifcation of
analytes tiiztdarecassipeiatéd Witk spebifieshiornyithFPSretesaes: prysitlotearesaditions tdisorders or
stages of disorgergiAsseighhdhersystemsshaveyach oadogiseatsunf tof intiityem ofontexamplegdrug
screening . Glisgase ciaghesis shhylegenstic.clasaification, parental and forensic identification, disease
onset ang ﬁﬁ%&ﬁrﬁ&%é!‘&w%&@l FESRAPSEHR HHetmant a«%tét{? A%?Qétl%‘t‘% h@eﬁes iARddmgnioring of

therapy esub ct devices and system  are also articular efudl rda\{ %lg precllnlcal and
ot lir to, dilution o f’i zfn%%e remova acls LX 1 C re ood cel Aé
clinical stageo evelopment of thérapeutic |mprOV| g atient. ance onit fln

associateddih %E’SGﬁFés{’fﬁ BEdraaye H&?&tﬁfﬁ ORI ILoLY %t‘ﬁ?é‘d“fh‘eadli‘&ﬂhg‘e FaEBTel hﬁ“’oilac?@&f testing
from the centrethtabbratbryediidi tblieroe onl Rireserpudhsnses, Rmerrmeniftsinyiidiafsadtic agents
followang regedatoni appeovatniihe devieesdmnd systemts can provide a flexible system for personalized
medicine. |daifg thesammeisysisma d:davisaean hrishangsd.gtiniaiobangedalosgowith 4 protocol or
Instructiong 19.8. EJQQE%%%&L%PE&Q&@ A?fttﬁlee.;ﬁy%?JB&L%%%“H&H‘L@x%daﬁd\té‘{t%é’uﬁi AIRAYRAS

described. T e systems and devices herein offer ma yLe?tlL)ﬁr borator 2settln in a desk- 35top
ectm ana dit a 1nte est rese {1 ﬂjé (fume 0 W sam or ex m iters or.
or smaller §i58"4i ed instr n'someem Pe provided with a

plurality oflﬁ@vﬁl}és‘/ iﬁ%@%@di"fﬁ?t &@t@&ti‘ﬁé ERVETEA %tﬁaf?i)%alﬁ?@tfﬂf@ﬁfgrﬁﬁ@’%Feéﬂ‘étﬁﬁé) use
differéft flbidisdevitesionddifferevt daysiofithe swee kuirhiesomievetriyadimenttath endoftinsrecthe the
external dewser associating the identifier with a protocol may include a process to compare the current

day with theyday thedidicdeviceiste: Repsedhased-onadclinical fiakiok example.n.another

4oemb°d'm‘%‘r nt th%n%%‘té%t?tdﬁn&to‘”%%%%Qf&%%%% r%%%%‘é&&h‘grtﬂessaam d.3s58 e%”' s.i0at gan,he fikinto a
housing o a device interch anﬁv yet ano er embod |men{) as describ ed the patient does not

need & neli AEULA TR ) BPILETAT BT PSP THS Sy A0 FloGrAPIEAaP
repro@?amm]éﬁtlwdoteﬁmleahtﬁ@wéwmewtﬁeﬁdﬁef ﬁ‘tﬁ‘rh?‘é“@“ AfrhcesmBinia FesA co siiid A s 1 <siVer. If for
example, thectwocdayis wfdhé tweekcardamat identicakytheexierraldevicercantinireid sajicganelof
notificationd@dhasubigettsingany of the methods described herein or known in the art to notify them
of the proper device and/or proper instructions for the system. This example is only illustrative and can
easily be extended to, for example, notifying a subje¢t that a fluidic device is not being used at the

correct time of day.



5[00113] For example, a cartridge as illustrated in Figure 1 can comprise a variety of assay units and
reagent units. The assay units can comprise a capture surface according to an analyte to be detected.
The assayiHits tasrthelerbudssesbled-witvinesrestof thandesicediied fustimstimiofashion. In many
prior art POy deyigesythecapis stk facedsdntegraldothe devicaeandsjtdthepapiurestface is

incorrect QpRRLRAFAPQEY fPrmeds tﬁ@@eWJ@oJﬁegs@Mﬁ@%ajx%]Qﬂ)Qai Wsingandevicersdeseribrdbersin, the
capture SUIth?CG and/ar ass untcaqepe%tépglxeggallgmgp ity, lg:ontrolllsg nd 10customized

_ofvemen esys €, 4 ASsay Uil tem CTature reguidilon
mdependent of the reagent units and the housing of t edeV|ce gagent units can be filled

with a varf@?ﬁf’sotf’ F’é%gdéﬁfﬁ%ﬂa%i’ R T A" RS ATB R This E)Sr%?/llé'@s?f‘e B SfthE §8ike being
customizabié s aathesit/sthe reagert ofiieleds b itde Rrbr e THIEATES O s dRe without
affecting thewstaBilityeoealdevicl emthenbiigmitalhreaationsctodie] turbwatkim the depisesc@oupled with a
system aselasenbadvithadluid transfangaeviceisthewdevicasaad trils desearbrddheiabr effer flexibility

in the 15%&&@9%9@&%&99%% @g&s&s%gxsﬁs Reitin. IF O SYRMRIE, A hatch.of similar gayices
contajning i same isadenis, cen.he JIVen.o. paient ool far.a clpucal al. Jall way fhrough the
clinical tria er identifies tﬁgtt e assay could b optimized by c anglngt e difution of the sample
and the a%ﬁﬁfeé’f’?eagent provided to the assay unit. As provided herein, the assay can be changed
or optimizE41BY Gntyiddenitying te Srestreetitsers et hefﬁrb@jifmﬁ?ﬁ’amﬁef?ﬂ%e@é%’feGPttFi@“ﬁl?}ijtransfer
device. Fariexampleytaeshatcbeoftarindgesdnstiier patiohkt poglHiad-exdessditnento0 fogded on the
cartridge. Jhamnew-.protecnl demangdsfaurdimes.asimuchsiliant asthesprevious pretosak:Rue to the

methads gnd systems, ERE%G%%J&%E@# RertE: BE{PIQP@L CaARAe ﬁ:&;@msfi @@Qggﬁagaade%swsa ang,sent to all

the systems for e,-xﬂecs:alIJn ng g eeéhmet od $ ‘ﬁ\éilt mtal mg}}/‘l}g;esan %eocgtt 9¥I to alprg}r/lla le new dewces to the
patient podl Th'o ords e B 4avics an ystem &S ibe &r &réin can offer much of the

flexibility d‘f}’ﬁrg’t’éﬁﬁfﬁl‘iﬁa1%1ﬁ6iﬁf’8?§= pracctide wivets ’é)@&lé‘ﬁ?@é‘@@ﬂfs B A EE 88 S AiHA8 are often
available. Réjoosksidricsormetinstadsersedbieireire thds ynitg bfvthetearfridgersrenseivardtecadevices and
systems pradide: flexibilitynin eansifuelicreafi the systemsdeseriiadhereiniHob éxample, a cartridge

can bg copfignred 40.rHp & ASRAY SHSIRGANAEAN: Ol ASEaY: Haksand.aR:ar A olheAgeRlLrits. Due to

the featurgSsa "{%P%ﬂrégc% as described h egrgApungpe same housing, or a housing of the same design
can be used 0 manufacture a cartridge with u to 8 different assays than the revious cartridge. This

flexibility i HHAEGR S AR B & TR AR e m“%ﬁ‘éﬁﬁcetﬁ}’fcréw SRS ERERE P R SEI858d systems
and fluid chamHESPrase %hf‘e*i‘%%ﬂbréutﬁéw%strﬁ 8§ dRetiserrbefs I‘a‘fy(S’F asdé&sw(s waggible as
described¢fo0%t6]-Currdintydeatified ch existerfocthe: detedtirghrhoresthanedneharaliéioldsere the analytes
are presentdrwid@lsvagingoeanesntkation sange ofarseiampleyans: apalyesis inthe spaimh of

concentrafign, range.anthaBeihekis.dp &nsge9@1&@%@eg@agM@ﬂrgsm;r@seswﬁsﬁmo@%sgescribed herein

has the abjity fo sinytanequsly assav.anslyleeihat are pleaenl J51. i sanis,sample in a wide

concentration range. Another advantage for being able to detect concentrations of dlfferent analytes
present in ¥ WFAECOREERtr dbH TEh R TE Sé{ﬁ?fﬂﬁ/afﬁar‘e"lg HEYARTE BY tHECBRRERPSACHR Of these
analytes t6ligisfbtpeantremenesyiorf irmmslie drS asPrimsteratite- dpatEnt B5F exxififle inexpected
drug-drug inrtefactionsdeatiriies ndoidwion calise. oftsdverse driugiredotiohscAireabdirme, edacurrent
measurement teshpeeifommensuting.ciffer estanalvies wautdnaelpiaveiebthepatentialy disastrous
conseq Ue%%r&fc%%%%@ gs;1lehls EQ&%Q&PB%@%Q%JQ% U«]r@%‘gnﬁhkﬁtm Q@QG@&UB@ g@;%e@glchange of

an analyte concen I’ tIOI’l ah nd/or or,concentration of F mark gshover a er| d Of tlme N a smgle
& protocob.or 1nsir ctlens toa grogrammab TOCeSSOT Of Ine

subject, or peécr}fa cmﬁend i$ on the conc tion, or markers of ﬁgsor %er they are
concentrafi®ig B?aaﬁﬁx@s SRt fﬁ@faﬁsmé%d oo nRS PR SRR NG 1&%&&&5@%&1&%3 For
examijle, iPytoendierweratiatahalyteof interest, the concentration of glucose in a sample at a given
5time as wéll & therateefithanrgeofithe;gitigosd-¢concepiratipn dveradivendieriodcoftime could be
highly usefuidl pradicting and-avgiding«ianexampla.yReglyceais ereplis.Buchdiend aralysis has

widespreagl beneficial. ma&g@@smewegwmsatga&lasggmsaenwge\mfm%gsmgsﬁ&dﬂ g metabolites

s LA GG A E U Tt e e
Accordlngfy,fh dafa ene’?afe euse of the su ? ic devices and § ani%ms canebe utilized

for 1(‘9]9erfﬁﬂ?ﬂﬁEcﬁtﬁ‘é"t?d“&ﬁéwgs‘déﬁdfﬁéfeébrﬁigéﬁt‘r‘ﬁffd‘ﬂdéfs%“ﬁfﬁé?23‘7fé“|PF ﬁlsﬁ“bi‘é“&‘“[@(?ﬁ@ﬂ"@ften 8
assays onitketsagyiél cdrtritiyetirayredioine differdiet iurmicnsior prevreanmeistie Thexsadyetof dilution
can be substagtial hetiaern assay: Mamneiddre ripROG demeesolfarq timied.cangeof diution and
therefore a limited number of assays that can be potentially carried out on the POC device. However,
a system and/or cartridge as described herein can bffer a large range of dilutions due to the ability of
to serially dilute a sample. 15Therefore, a large number of potential assays can be performed on a
single cartridge or a plurality of cartridges without modifying the detector or reading instrument for the
assays.



[001201 In an example, a system as provided herein is configured to run multiple (e.qg., five or more)
different target analyte detection assays. In order to bring the expected analyte concentration within
the range ofedetéctionudf an immuhbassaylas:descrbedirereinaandtdommonbeuged devilezPOC field, a
sample mustibgitibiedigcgtonxolihSidbjel Qisdn 2L B maneh 2RO L tarduRreach of the-fiva.assays.

Because thg,/ mmetgegéfew@aaee MQIQSMQAQM;L oy fiidy M}hmstﬁey devica.sariahdilytions can
be perforrged wge B stem notdefscrlbe elnrli ﬂac ieve t |ff%rent dj Iutlor}% and detect all
e

five different targe a IVies, AS desEribe Ctlt:)c%tvae 5?’601%33 foerm er ormlncorﬁe assays s also
capable of BEH %tcﬁ’tﬁ & VAT PO s el T aPRAS Systehe! reffﬁm tRlacTaBbPAtry setting
with tradititheatspipetticrg, copprésityedrirgershmiedinfts ampletaiees setehahs paPoc2ssetthg. For
example, adatiratanimay dnalyaeahlgedsanapliaiwithdiawn:-fsom ithe ameofia patientfasvolume in
the millilitefLangennRiRQE setinganandericesandusersidemand.thab e moscess isifast, easy

andfor minimally fvasis.therea ﬁrrémue%%m@amﬂ U;ﬁbgﬁga% 8L& YOMMSin.fhe.microliter range)

such as one o talne a fln%ers%lc are t¥ I a,na ]y a POC device. Because of the

10 i d CAZE tumts 0
difference i ERRbIE™ eurr BEEEUERS E5n ose EXioi ty IN‘funning an assay that is afforded in a

|aboratoryi%iéﬂﬁh§ease\f B AP S BRI TS RS ot T 3pSanipe St AP iATum volume
can be reduiietitfof bashiadsay toaliowifon adtiratee dateotions ofidn dlhalytk diffreforerputiing some
limits on a-deymiceiifoa PRG-sektingilfpod22]ite anotheniexamples @ systermmhant/ o fiuiddiaasfer device
as describggd, herain Rravides agreat dealfdlex bﬁ@%&e&%m@e&% fluid trapsiesdevics.can be
automateq, g oye, a1, 35841l 0, BSSR%UR. B1 AN MRty BIREHE fTaman Wkal (g deyice 0 &
separate unlt o(}stahe device, not In fluid communication with each other. In 35some instances, this can
avoid crosElSAAThIRATER DR &Lt St B dbloE s TRt b Thsiher TR ST for the
flexibility ofH{0vipgSEcErarowRe Ritinia deticarals e st imearinfoces et (e @’S@W%ﬂﬁ’érﬁccordmg
to a protocohvaiednstructions:ykor lexbampier eptartridgenbormpasity 8diftérerit reagents:ie8 different
reagent upiis<andbaaddressediand engagat by a:fluid tansfendeviee-inany-0kslasaicambination as
is instpucted by 4 REQLAGAL. ?M&J%Qo&%El«){af?dlfl%ﬁﬁ%é%gh{@éh%%ﬁ% fpé:—‘plf%‘f% anvichgmigal reaction
to run on the, device. Wihout,changing J0the yolums of e, reagents, e cartidge.or s bype of
reagents in Ahe cartr?é the assay prot col can be fterent or modified wnﬁout the neeasfor a second
cartridge &% EBEBATS ik ﬂ?fd‘ﬁ‘i?%]”ﬁt&’f“é%ﬁ%‘l@“’é’%ﬁ? Srgers AERAHHGE Wb B PEEHE type of
capture sutfsctsamardpetificréatbrtscnemn it asshy’ tor detdditnef arvanie thorexanipies Cereactive
protein (CRR)} inasaamipiéen Ehespsotoicelctiferusei=originally planned for may require 2 washing steps
and 3dilutignsieps-Aitenthe usethas receiveddhaidercaand systemd thauspohasideasidad that the

protocol should aGiually i RWARN metee%}ameoym&uum SieRulhe memeesaa@gqgﬁﬁystems

herein can aIIo the flexi 'tX for tr}Js chanlge i proto ol Wlthf t hav to re(c]D gure. the device or the
arras units an ar;'a reageni U ue tot gatures of t ecartrx as descr ¢, the s
system. In TN exar¥1 nIe only a new Fo’focofor Set Of Instructions are needed to be sent f0the

program m%f@%af”béé%sb“ﬁ B?tfﬁé@%f@ﬁi BP RastURMRRSTEr aeviiec 24T T HRstHsrSEhple, a
system astimovitheeictieidsin Toichnitguredifbonlte ficieditferentomrget Unddyite Wetathishiussiys, wherein
each @assayseegsio e incubated, atcandiffereRtdempergaiunes omany proy artsROE devices,
10incubatigg.gf-multiple assays at different temperatures is a difficult task because the multiple assays

are not maghylas emge&tf ce&&%;;%tm@g@%e&ag&%%meva%g elafivero.thedheating.devisgsin a System

as descrlbed hereln wherein an individual assa unlt |s con iguredtorunac e ical regctlg
con ntratlo ranti Or example,.one.ana rs mt 1C ntratlonrané aB other1sin £
individual 8888y Ghit'Can'b 5ace iR an individual heatin n some embodiments, a system

compr|ses“%ﬁf%ﬁW%ﬁ%@baftﬁﬂeﬁlﬁr‘té‘“ﬁﬁ*%Fﬁ@‘?ﬁgfé}ﬁé@%“yafos%t@?ﬁe&‘ﬁ}ﬁiff?é’é‘%@f‘ﬂ%ﬁ%lﬂlﬁ?ﬁﬁeéhy heating
units s asséy unitsibherefoids cenphirdlityofadsdys cumbe forvas sbllurdlity oftsteimpefatures.
[00125] Systemsaand-daviaemasidescrbedihnienican aise provideeaiar ety ofmualitynconixel
measures &QWJ%@QH?bﬁ@é@é@plﬁﬂmﬂlmﬁﬁya@ﬂﬁlﬁéﬂd%q %%Viﬁﬁgxaﬁgfe %egmde, dhecayse of the

modularity, of a device, the assay, units and reagents units gan be guality, controlicd separaiely from
each other an&/]or separate?1 from the ?musm and/or separately from a system ‘or fluid" transfer device.

Exemplary’ﬁ%%ﬂﬂ%&éf g ?y%??rﬁ%“%?fh&‘ﬁ ANty %8 REIBY Bt ous consequence ofadverse drg-drug

interactions.
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20by the systems and devices herein are described. [00126] A system as described can run a variety
of assays, regardless of the analyte being detected from a bodily fluid sample. A protocol dependent
on the idefffity7bBtine davicecniaysety afdfeerefefronlyirnastarian deiice sprersaticean’Bedtbred to a
reader assemblyo anraklerthe readerassemblytoeanyrantiiespeciicprotocel emthierdgvice. In
some embgdiments.thexlovicehasanddantifist (i) thabiseetacted preeadby.anddeatifier detector
described goherein, The jdentifisr.defeglor, 6ap Fommupicale Wit sommenicafion assembly via a
controller \_/vhlc{h transmits the identifier to an external device, Where desired, Q)ehtje ﬁernq] device
sends’a prBtGESI A TS Y Th R Sk A Vi T RS L Ot e AT O Asse ™ aé%éﬁu(%%u%ﬁré identifier.
The protoB6fifHBaATEHEHE SYetemRas CHRfFHEE ﬁ‘é‘i*fﬂ&?l‘b‘i“i‘él%sﬂ?é‘i‘fﬁﬁ?ﬁﬂé? Ptk system to
perform thegpretosdl dnelivdisgebuensthiimitethtodapart dularmadshystodsenremedniet shidetectivn method to
be performed .Rnge fheassaysispedarnad.by. the system, a signal indicative of an 30analyte in the
bodily fluigysamnle.inganetaied and.detested yAdelgrtionassemnbly.ef he.systanulheasetected

S|gna[I0ma¥mt O%QF(t%)ea comm yglép(%@%g o c:tﬁti]nemgom unlgﬁg%nass%?esgmbly, where it can be transmitted to the

external device T0r processing, including V\ll?t]}]c(,)ljﬂtl ﬁnmltatlon, calculation of the analyte concentration in
the samplB&? fbﬁl%‘?]"l?]%%?‘ﬁ&“%%%’ﬁﬁ%ﬁ% TSR T AL I8 4 B €8 EE Rentfiar With a series of
black and4iite messbvaiEr bairictie red by et Rbfidr detelor Sutn xe% BalHorEtdsysrwhich are
well knownli@tdenidentitierss deute: 35hecei dbries doalphantPielical Values, colons aréised bumps, or
any other identifiarawhists saphepeatad orar-davica and.be delscted orteal bywansidentifier detector.
The igentifier detector may.al5e psansED.that fmitsight which.candnteractwith anddentifier which

reflects light and i%, ea§ured by the identifier defte%tor to determine the identity of a device. In some
(.li%lﬁ fae detec ent for The assays

. wz%m mo tOr of reading mstrumn S. . - .
embodiments the | ifler may compnie a storage or memory device and can transmit information to

an identifi€4ddh Btedior It SoiR B RBBETTHEHIS S RBRBT Al P BiTE hRidUEY I BEHEEESh some
40embodimeritsetisdotiestectdr ieafibratde pyusésafarrspticdbsoiifedigiien Adesr PED [00128] In
an examplemanbedilyfhdidisarmpie: carrdenpripvided te addaiide angdhesdevibe=¢cap.Bd.ihsaftéd into a
systes. Ingemeembadimentsitberdeviceds natialyhinsertedmanually.andihemnasmecehanical switch

in the readgr agsembly auiomatically Rrepgrlv.RAsitions the Aevics inside Ihe. VIR Libeather
mechanism known in the art for.inserting a glsk or cartg@g]g?mt%a %Yst?p(;r r@g&é&%‘-{?ed- In.some

. dilupions and detect all five different targdt anaiyies. As ve, the protoco the assays is
embodiméhts, mAndafinsertion may be reqPﬁred. gﬁfﬁ h'some embodiments a method of

automaticafiy-aefdeoinyize pHotse srtepralibiesita &ysteri e ipfises providing a device comprising an
identifier detétion anrdomvidentifiertdaticstngiténg ntiidr laesnsiendhef saidsieentfidererat External
devics, andiselecting-aprotDaaldt ke iy en thedcystenyifionwyea iurality-of ppetecols amsaid external
device asspGiated.with. saidrisentifigr 00130k R.an.aspechaasysiem-danaomatag detection of a
pluraiity of,analyiee 2 dadivlud samels.sdisslossadihahaompises: a ki deyiee (such as

those describe erein)j. comprising: a sam(PI,e callection unjt confiqured to conta%jgé}ae odily fluid

sample; at SHAG T aRBIS Y ARE AREFIR ot Traividus A8say i of S8 aftay of assay Units is
configured<s e A Rerie Pt G1 ih AT elds sdeLraT MEReatRE*8TRIn MERAIRISARa B said
plurality ofanélytestiieingrdeiected; @ntk amvaridy ofreagentlmity: whette istesionedividerdiireagent unit of
said arraymfseagentiunits eentainsaitengent ehiegssystem further comprises a fluid transfer device

comprisingygy piHialit:ef heads . 1awhereinan individualhead.atdhe plurality.of heads is configured to

engage thg Individual assay,unit, andwherein said fluid ransfer device, comprises.a programmable

processor confl Ureﬁe}t((afiﬁlrect uid transter of t_P1e b%gﬂaytelwd. samplsésafyrg% the sample collection unit
and the reBgEATBATHE MRt Feagamt-ahit Thts tRATneRVHUAT SELay i Bt EXAMple. an
indivitfual sssdaniscbnprises Freagintaierie BsHgu edastoTircdbeh dmitaeactiohaiits that
reagent. 2&{08B81bilnysomeigstanddsjdtheticonfigiratidsobthatprocessih tecditeekfluidriransfer effects
a degree qfglildtiomafuthenbodliby-fipid sample Briheiad wyref-assay-umts dordsng.signals indicative of

the plurality of analwies.paing. deIecIRGWLhiD . delReiable.fanas, suchdhatsaid phuality of analytes
are detect%)le with salg f%/stem. In an example, th boc%ly egleld sam%]lghccger‘[}%n%tﬁ at least two analytes

erefore, man nt sequences can perun tor any chemic 1o run Ot changing )
that are present at concentra 10NS tehaf Iffer by at [east 5, 10, ﬁ:ﬂ , or 100 orders of magnitude. In
an extimplBetrBo il AR SHABIETE e i e W ob 'TEBIB Gd e S8 BAISBURREAT TR biedhtrations
of at least twuordifralyidsupteseritin eswsen plridifars ypdpys 10 orders of magnitude (for example, a first
analyte is present at 0.1 pg/mL and a second analyte is present at 500 ug/mL. In another example,
some protein analytes are found at concentrations of greater than 100 mg/mL, which can extend the
range of interest to about twelve orders of magnitudé. [00132] A degree of dilution of the bodily fluid
sample can bring the signals indicative of the at least two analytes 30within the detectable range. In
many instances, a system further comprises a detector, such as a photomultiplier (PMT). With a
photomultiplier, for example, a detectable range of the detector can be about 10 to about 10 million
counts per second. Each count corresponds to a single photon. In some instances, PMTs are not
100% efficient and



the observed count rate may be slightly lower than, but still close to, the actual number of photons
reaching the detector per unit time. In some instances, counts are measured in about ten intervals of
about onel#Betintrardntire35resiits: are dyeragedediiccsome emibodients! srarfesafortassays are
1000- 1,0Q80ieauns:per Fecanthwienusingak Mirgsra detector JRiseme ivstaneasy count rates

as low as 100.pes %9%&@5‘%@1@&&%@%% Anfighes 10.90Q &9@&@'&%%@@@95@@!@@5@&%@% response

range of PMTs (f or. e ple th er ere, count rate i d|re raportional to number of photons
per unit tlmeﬁhéa%c agout f(ﬁ’boﬁo’o?}(f%% %Vﬁtswaser ac dCn ’é%%ﬁ%"r%“ lréfn%‘sqsayrhas a
detectable™st Ejﬂ%heb"ﬁlf’ﬁ’éalBWt&?t%e’tﬂt%S%t%ai%‘bpt?&ﬁ?hgl&&‘ttE%E@d&lr&?‘i ‘gt RIsH BHE of about
10,000- 402000:000comitsPet Becoriekol i senféristimees forproted reBiormarkersmibcount rate is
directly preperianaiito:aikaltine:phosphaiaseidound to the capture surface and also directly '
proportiongabtesfhe Analyte.sARGeRiAlian.Ciber R amBlan: detesiars inglure.avalancheRhatodiodes,

avalanche, AIOIGRIOAS. AN G @Jtaxgla@a@gat&egtegn%tarmm Many atheg detectors have an
outpuit that IS d'|%|tafl ar]tip%enera yE[ Fortlona to ? uttasggec 'E%e q§§<]? ctor. The detectable range
ita

for exemptaryage?ect%rs CaRBa it t(fgpeﬁam(fet eing uset Ssa}ﬁ&r \en]a)ugf)?tead of a
fluid transféf HEAREEHHBE COPMGTTRItE GardPetd RS ﬁat\?fdt&asa%%v dritttrhemigid irsiister device
can be a pigette: suehuaisianrdidisplacemientcpipette. Fhedfiidd ransiet devigtednpadadidmated.
For examplaia thuiddcanstepderte cardiherics mphiseyaThetos ific IR Heatien Avjiia

programmagle: RiQcessanandk e metoscanymeveriheplurglityef heads hased.on Apratocel from the
progr%mmable Processor. As described, an individual assay unit can be a pipette tip, for example, a
pipette tip with_a capture surface or reaction site. [00134] Often times, in a POC device, such as the
systems alfil VI RS SRESa R FST INE T TR RIS Mgt Y 15 R AN & 4sonably
precise. FaFEREmpElh SRYiFsHER S fiffefe fon: %ﬁh@?‘&%@ﬁﬁéﬁ*ﬁt’éoﬂ’f@@ﬁféﬁ?‘tﬁ‘et@ AERds to be
ways of ensiFrindgragilution ohaesariplen0id35jAs destribédiversifr sfiuid tfamsfehdevice can affect
a degree afditutipnoel asamplento:pravideaceukateassay resulis:iorexamplaip-prageaemable fluid
transtgr d%\,"ﬁi@&%@&&‘&%@ﬁ&&?&i} le.dilute or serially dilute samples as well as provide mixing of a
sample ankiont e Lansien douce con ik oV il MOe ANk AR PR fayices, [00136)
As descrlbe e s stems and devices in canyengfi) e many ?eat(ltjre 0 f]l DE)allt of laboratory
setting in AEEERH Pé?jl?ﬁ‘eﬁ‘tpeﬁ%erme‘i?a?ﬁﬂeé‘“'é’aﬁﬁlﬁﬂges";cqfa’ifta%ge@&ﬂséﬁﬁddﬁaﬂ6%75?5@%@dwgﬁ'fdtmatlcalIy
in a table WptsiYeEicHrierdawbeor 8yt esmmion FsuRihPOaigevees Tsthdsiesity different
dilution ranges:wheémaeentiudting taspiutatificofi Bissaysiowher eirtdhe assaydimayehaviessigrificantly
different segsitivity: @hspeaHicity . QiRAeXANPIe » haraimawDastwe anal iasdra.samplenautone

analyte haﬁeﬁuﬁm aoagﬁﬁtt@t@@mma%mtﬂ@eaeqat*aa@t@ad@armvt&)ﬂt@&@om{eyema%mmratlon As

provided, ttl 1%tlelrttﬁgognoglegln ylggs herein caper te the0§ rpglg}g% s egsnéfé%anqet }ycdlfferent levels in order

eqd on the idenfi TOLOC
to detect both analytes. For e 1 P(the anaI ina h %gconcen ration, a sgm le can be serially
C

diluted to tﬂ%"‘éﬁb%bi’?ﬁf@“ﬂ@tgc&f 8}’? “r%ﬁﬁ’é”é?ﬁré‘)ﬁt&?lﬁrétd% Sedpars Woiass ot %a’t%‘a’l 6H™If the same
system or eviced adsariplagbihtabe anfiyialiRracbaecone entratid mrayyror resmtadettituted. In this
25mamnerathgeassayoangachihe ROCrdelvicesand systemsprevideddierairnicarbaexpanded from

many of thg,urenik QGHeVIGas: [0l 3dhAflichitansiardemce candapantatasysiem that is a

bench-top jnstryment,Jhe JWQHH@H%EH&%‘&? &%ﬂt&%ﬁb‘?!ﬁ%@ﬁﬁé%&ﬁé%&&bﬁ%ﬁLssafﬁﬁé’ number of
heads as is Necessary to detect a p ural % alpeaa tes Em% pNIﬁls envis %af d for a fluid transfer

is, th i
device of 18 HUETER TRAR 8Xafple™ ransafe eVice Ras Hbol 24450 Sunted in a

line and sEPXrLEGHTF A RS REE T ﬁeﬁﬁ‘éﬁtﬁ‘d’ﬁ f’rﬁ@ﬁf‘itﬁ%‘%é&%W%\%éf@ﬁ%@ﬁt@efh%@ngag es by
press3fittinge witheaoi alnlenyproftipsaisectrias, assa yumit orsariplaloollection units lagtdesarileed herein.
The tips canibaxe-acteattwerthatenablesdhemio deifemaxed aiytom atieallyoby:theitngirurment and

dISpOSGd I%@iﬂfér@cth;@ﬂiémgeﬁ){ffﬁr 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. [n some embodiments a combination of technigues 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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device as described after use. In an embodiment, the assay tips are clear and transparent and can be
similar to a cuvette within which an assay is run that can be detected by an optical detector such as a
photomultiptigsiibe. 3500 138 In‘ai exanplethrevprdradsnabia processon bf mssystemacan comprise
instructionssemcommandsand:candoparaiarafipitdtansiente vicenaccasding:Aostheninsicuetians to
transfer liqud.samplesi Qxfﬁmﬁwmg\mm&terne@wms igvids inker exiendindAiet.axpelling liquid) a

piston inta a closed air space. Both the volume of air mov%d and the s ed of movement can be
sk or cdrtn eu oasys mma euse . I spmeem oéxments rtle,n may be requre
precisely controll ec]l for exa ro rammable rocessor Mlxm of samples (or

reagents) Wﬂﬁgbﬂﬁ@ﬁi%e@P%?ﬁetf ?‘@5&18?1? f%%{??tbcéuééﬂ‘?‘é%& 3¢%§Hf’r3’fﬁ?& c’é’c?r%ﬁlﬁé‘ﬁf?rﬁﬁ to be mixed
into a convAitabeearfdtheTe pustatiy dptratinguisighiffickisefradudittthevompingd liquid volume
up and doidsntifitoreatiprdDis solistiondef ceag e pis vl edhinto @ tubescarhe dondiis Simikafasiion.
Incubation.qfiguidisamples: and seagents-with a capture surface on which is bound a capture reagent
(for examﬁ%@@ﬂ fmQ&ga)a%?@e}a%%laﬁeve%qmtg{;w@grm@ mnggezletsbuaw%@mn@lyﬁac,a@edholdmg it

there or & predetermies ime: femoval of samples and eagents can b adhieusd by expeling the

I|qU|d Into a reServolr or an abso in a device 4s dascribed. An %er reagent c n then be
drawn |nt&?ﬁ@%fﬁeéﬁfiﬁr@iﬂgﬁmﬁ§?rﬂ“8’t¥c5’ﬁ§“6¥ W&@@ﬁeﬁéﬁnﬂﬁ‘é&ﬁﬁéﬁ%m%@ ﬂ‘?&%%fﬁiﬁ‘?( Ul‘31[‘60140] In
an examplecayiifhestiated theFigiracian deligeid 149408 previoashpimdipal 1ol eaivdéavedsthin film 1113
within the {ip1i&0tinyhentex pelledrihereferewdasystem canivigesthesacticnoofdhelaadingefor example
uppermost)peianafthemnext iguigdddle o seaurdhepreviausly Bresent liguigd biddom the tip

1101, The,Rarion, gL M. SHRSSAERL AN coRtamnated Wil @%hg%%ae@egw RIESRNLA113 can
be heId W|th|nt eto o thetip 11 1w ere |t o0es not contin ﬁtoljgtef%a t]%/nw erﬂ& aghure gurface
e suc

1102. The'¥ap lrtéagurfa%vecicfﬁﬁrlé?r? a“’m%i’e‘ffi”ﬁ‘écasfb°8?é%f8 he & previous
liquid 111 F°HBe& Fobreamt IRt eaﬁﬂ?r@egm&aeemwnwdé%?ﬁ%% iSRRG B EENLL, the
capture surfaderti0Rloccudiesva definedportionoftre eyindridatpaittofuhectipntd O0kdiot etending all
the way umiordhenboss of the tip. In many instances, incubation time is short (for example 10 minutes)

and Sz%parﬁ;ﬁmlqmﬁeqe%e@@iﬂ@t%@!rgeaﬁnpgtfhwgc@gee!e&ve%@%@r L) &0 diffusien,Qr the active

componers gl he ontaminqied porion. of Al % 1000t gcgu aRIl Sgual fgact with the
capture surface 1102 unngngtﬁe incubation. For many high sen5|t|V|ty assa S, {tere IS a requirement

to remove I PeAGBAC S AE R e b Sy ‘(?S?agférarﬁ?)?ete%aﬁ%f"l%tﬁf‘%désﬁit%‘bd’y Which is labeled
with the agsaypsidiiardbrieiaton crrae exaliple v afeitetian srereeviteBrarsjstenit desebibed herein
can provideawashing hyladdigrfiartheramindval andaaspitatioficyeléswobiflsidstngndfer ofoie@xample,
using:a washeagent.tn.arexample »fow: washisiepsdemanstatedithal thesunboung detector
antibody I%&gn&a&&wmﬁ?@ Qﬂﬂi%ﬁy&%@&ﬁé{@@ygﬁ@ Ry gséaﬁwngﬁbgtsegm%m@&@dn Any detector

20antibody non-s CIIfI und the Aptur e surfa eg hly eISt;SabI/eI)LcaQ gso be removed
during thlsgwgghe rOCeSS. B(Sféf x%seﬁ%lgn mecerlgﬁgmeno(i’%rn éssay can be acclc(;mp ishe ed by dilution

of the sanipié™Rs ‘ﬁ@@eééggﬂ?‘% Fﬁ’édﬁfél?’fé“%ﬁ‘gﬁ‘g%able cartridges containing the diluent there is often
a practicaltfitithd theexidietion difbtiohil o eseampren tie Smashbicuirsanmbies i lptatnasiysfingerstick
(for exampiehiatye ut:2B1mienglitiensirisiioabesdil ptech dntl-2 Stihgimand ervam, wolumerofighlugntithat can be
placed in gpibevisbdmisrabierse«thepracticakimtofdilutioneishenwholesam plests @bawh 10-fold. In
an examp'&ﬁ%ﬁ%ﬂe&nﬁy%%&ﬁ%ﬁé%@ﬁo% W%ﬁ&t%@l}ﬂ EHE&MQE@W@%QQ& W@ﬂlﬁeﬁ%’&ﬂ 2

microliters) m gklnr% the maX|m t ctor abo g Hch ilution factors
T ount rate ma ft u stll 1ose te the ctu% num er 0 oto reac {
are accep ab for an ass described inthe exam erein) there is a need

to dilute th@%‘é‘?ﬁlﬁﬂé“?ﬁ tieh Iﬁ"ﬁ?P& ‘§5b‘§?a‘t?6ﬂs B‘ﬁé‘@&s‘ﬁﬁl AL ERREA f‘fé@@ﬁéﬁ““‘l FfTRSTe itation in
thee éapaecitylioftracB80chptenes subfeiectt. birgdstivezsralyee (f6r &ehilecatsorr sefend Hhameietk ng/ml for
a typical proteir analyée ) Somesanalytesasesprosent!in hloschathindredssof NicrogramsimkeEven
when dilutgd by, 400-olsh.theanalyts-consentationmayhaquiside dhe tange-ficalibratianoin an
exemplary, embodiment of Qmwﬁiﬁa@n fleviae, A0 it irans(erAevice Ine(%mfnum & dilutions can be

achieved by performlng mu t|p e tran§ ers. of the dllueng Into an individu aass%y %nlt or sample
r

collection (R REF ERARPIE T The” caobﬁ‘éten X AL I AR s ;ﬁl i iR &%5 'Sample as described
abové? thez§8?ﬁ6‘?é°(‘;‘é‘ﬁ?6*e“‘dH‘%ﬁéﬂSﬂ’?ﬁli‘i‘ﬂ?é“ﬁfﬁ‘é@ﬂ‘ﬁﬁlWﬂ‘éaﬂﬁﬁd@ﬁﬂ’éﬂéﬁecﬁ ‘{ﬁeéﬂé(rﬁ&ﬁﬂ‘@%a’\ﬂﬂthln an
acceptable!tiite otiontrangewiihetsysiomsudnd arbthodsdie reiretamprov delgc corattave dgtrements or
estimations.efthe dilkitionscinordende salcdlaie, the.erginal.concentkation ohiheuanabsel 00142] In an
embodiment, a system herein can move a liquid sample and move an assay unit. A system can
comprise a heating block and a detector. In order tadmove a liquid sample, a system may provide
aspiration-, 40syringe-, 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 the type of analyte to be detected and the number of assays being run. The
actions performéahoyhthdepipretievsysramicn bdsigorhasnstbropetaedanamaiybyabaser. [00143]
Figure 5 demansitatescanexagmnpie-ehplafuic dranstebdevior 520 andisystiemss00 as described herein.
The fluid tr@nﬁpm;iam@umgemmmwe eight aﬁﬁs%renﬁa;ade@&ieeéwq{umsd@eﬁ ligieiidsimultaneously

using ihe sl Al GIRNL0SRdD et LALOXAMBIG (e Aar ggeqehg%%\agmaﬂmrmed herein) 510

comprises eight assay units 50 Ind|V|dua assaxhunlts are > configured according to the type of
assay’to BETHASHERIA e Unl?%f)t_‘[mfnal\?l‘acﬁazfassaer tPATE ST MAY FEGUIFE S Ceraih volume of sample.

An individbiaFRBEP S PPEHA B ﬂ?%é‘ﬂ*‘fb%é’t?‘ﬁ&é%”ﬁ?@’ﬁé?*%ﬁﬁ&ﬁ?ﬂ Wé’éﬁﬁmleﬁﬂﬁnéfﬁ PHETIAFassay unit
501. In thisexampleceaibhlhead: 522! corresponds toisticatidic ssetindpidisairastayapnit 501.
10[00144}Fhe: Buiddranster device mechanism 520 can also be used to distribute reagents from the

reagent urﬂb'is@iﬁer@méyme&@agem ug%yg@tal@emg@e@ aem@n@ranwm;agmga ARGA

subs%ate selutl| . In an aytomate ste , the stage 5 on which the device }‘§ |ts can be moved
ed and reasonahly precise. xam e, in enviro s WRETe Non- ex;t)ert USErs operate the svs em thére
to move the device 510 t

eldtive 10 the posmonlng of the aSsay units 501 and heads 522 and according
to the ste&eﬁéﬁ&‘é{&aﬁ/"f@l&‘ﬁﬁﬁpﬁ8‘[18“8’?1"5%%353}) &s demonstrated in Figure 5. Alternatively, the heads 522
and tips 50818¥ thedfwichatarister Aedices5pordarriie o vétrrs itV et thesTgposrieridertheEtievice 510.
[00145] Innsamewmbodimehis pageagern fisiprovitied inedry formitaivedréhy diiated sanvdfctldissolved
during the;assys Pavferprsinchude lyephilizedimaterials.and.fitnscoatedianpauifaces «[00146] A
system cap £9Mprise a holder or engager for moving the assay units or tips. An engager may

comprise gaglium assembly or.an assembly desionedta it snualy o agss.af an gesay unit o
For example, a means oving he tips can f)e move }/'1 a manner similar to t Uld transfer

device heé‘iﬂ@g'f‘h?apag\?i&@(’éﬁ?ﬁnaféﬁ BEROTEPGHE BEYELECOT A B e PN Brdit'elgager or
holder. [O0k4T]sirriin derithodirment armingtienient Pordrtoving e itipdTethe st enssafidhstrument for
moving a veliimiesafpsample :suchwas danflutckiransfeldlevicdiasigdeseribechkienein: atiekample, a
samplg callggliendiR sanbeaditanta & pineite head ascerdingia thebesson the.cpllection tip. The
collection (ARG Peisgr R slrIRuE Hhelauic %égmpyga%zmeasmlmemm After the
liquid has been dlst(rllf ute d, tr}e codectlﬁ)t t|}§) can pe dispose eansa}g e;t]tg p a((}jncceagabe fit onto an
assay unif SECETEMG T8 e BoLS B the5Se sy Bt The %asm B can e thaved from reagent
unit to reaﬁ@ﬁ‘tﬂﬁ?‘ﬁ?eaﬁﬁllr%‘a]g‘@ﬁf%W%@’éﬁ@ﬁ?ﬁﬁ?@’ﬂriﬁgiﬁ@ﬁé‘é‘%ﬁﬁcﬁﬁﬁrﬁFd’if‘?@etfﬁr flisHepifation-or
pipette-typles sctforsiorovidetystivelpipé teahegdinFiey pipette froaehcannatd & petforrh Imiiing within a
collection tipyrassaysuif 0 FEAGBIT URitdynaspitakoRvidisyringe: yperactoo3 R0 48] Arsystem can
comprise adreating block for heating the assay or assay unit and/or for control of the assay

temperatuig, Healanesedning neupatan.sienof @ asspnieasioiomiomele i eaction and

shorten the duration necessary for the incubation ste system can com rise a eatlng block

configure WBTERARIERH & fh‘%ds RSP ISR DA ﬁéﬂrﬁ UG bib ﬁhﬂy B ESARGEFAS to receive a
plurality oﬁa‘é%asﬂf%%fﬁlafaé%e Wtﬁ’é"ﬁwehﬁbﬁ ew%%ﬁlemﬁfﬂa %?égaye U GBRIFEH 0 be run
on a devicenthe! hedtingnblosketahybdigonfijuredrfpdeceive 8368 assaymitsidnisbrhegebodiments,
assay unitssandae moavedidnter the kmakcontagtwithnapbeatinghloek Uusiagthe-meansdarcmoving the

assay units. Jhe heating.can heneHommadianaheating means:tonnindhe 1%:11[9%41% AR

exemplary .system 600 as descqlbed erein is demonstrated in Fi gure 6, .Lhe system 600 comprises a
€ as deg ter use. [n an empodiment, i 6a Y 1ips are clear, and anspareht an e szmﬂa
translatlonal stage 630 onto w ich a device 610 (or cartrldge in this exam le}'is placed either manually

or automaﬂﬁ’&tltﬁlwd‘ﬂ“ﬁ WEHBIASTOH BF DR PHE e &I8HTEEH 4145 EaRshiat aspgo 515 IRGBIBEK 640 that can
be alifhedR1A8140 thewasiaUnEBBTENSTNE YE R BED RS SHEWART Eiglre 8 the detice 610
comprisesogeseridsiofrd das saycu mitsrbidt ahdmmultiple tcornespondingredgentamitsit i@z dind the heating
block 640 alsencamprisesAarRad4hiohatdeast Suniistobedheated sivnuiianaeusiitimack of the
heating ar%ﬁh@%eﬁ%ﬂm}ﬂl‘g&m@e%@e‘&k@lp&gﬁfgﬁg@ %‘@M%f%%@ﬁ(;&ammable Processor,

[00139] Mixing of sampies {or reagents) with diluents (or other reagents) can be achieved by aspirating components

40  tobe 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 tube can be done is simiiar fashion. Incubation of liquid

samples and reagents with a capture surface on which is bound a capture reagent {for exampie an antibody) can be
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eachindividual assay unit 611 according to the type of assay being run or the type of analyte being
detected. The system 600 also comprises a detector (such as a photomultiplier tube) 650 for detection
of a signatdreref &n dssas/ FmrePIidresBlde e Bf bHe trtdrifo PEffaTaKAS T X SHTPIE.

1001501 kamaieembediment, @ sengdbispriividéd iwilocateramassayn amitrelatientoderdetector when an
assay is Sdetected.J00kbklnamenbodimentrihie defepion issauteader aasanily ousing a detection
assembly far detecting.asignal produced by at least one assay on the device. The detection assembly
may be ahaNGledevc oL ata dilerent oreniatian n eiolion to e dRiem based.n. p example.
the type of assay bein er?TSor e detecqtlon mepcﬁan sm beln employe he detéction
assembly‘ﬁ%{ﬁ“ﬂ“@‘l‘ﬂé d”fﬁ?ﬁ’@@?f‘ﬂﬂi‘ﬁﬁ%fﬁ@rf’(ﬁﬁﬁ TS SR Th R BF é] ’fda‘)é?éﬂ?‘ﬂﬁﬂpﬁgﬁ%% moved into
communication idth elideiddtibic ussembiy (GO ISHira i Infstareds, 13H dptiesleeteétor is provided
and used assthe:detectionaevicewiiardiniting exampies Ntludebahphotiodi deep photomddiplier tube
(PMT), photgn;calnting.Aeircion-avalanghephota-diodmaormchargeceupad:davies (GERY In some

embqgiments a,pin digde, may, be ysed, !qaaomq ama%qaemﬁ tﬁeramgcgg@agaq@efommsga oan

amplifier to create a detection device with a sensitlyify Gom 3 0 8 PMT. Some gssays may
15generate i s tenc 8 S GBS A herair i Some BmBbe |meﬁt“§ chem lﬁ)mlﬁelgcence is detected.
In some effiBtEiB8Hs A dete i assBmBN? EBHYG“FF?BFG%Jé’%}bﬁﬁﬁ}‘éﬁﬁ*bfhﬁﬁéff’rc?ﬁffﬁp@dﬂlﬁg“ﬁﬁhnected as
a bundle to&s@€Dodeféctoneriotal P Plamreadis Theviilidr sptic buhtdifoiidebbeconstutednsf discrete
fibers or ofrmasysmaltdipensnfosrcddogeties io foimraigekdohundle wButhcsplid HrimdlEsateing

com mﬁrci@,uyga\é%@bt%rmgy%egﬁimm@@ageq el Ddetestors LARALSRE Andgtesioscapaiso
comprlse a l%%ht(fs 0&5%%55? getegg’r %tbblél{gf \thcl-gh a?éi” dt qgtﬁ’é%g% gzgna generagrl gmn e%ilgﬁfé‘ %%Gu!"ummate an

assay in order to detect the results. For example& the assay can e a uorescence assay or an
absorban¢@ S8y a8 A SBITHEIR m(ﬁa\t}\ﬁfﬁvhﬁ&aeslénéc?of REEYLTREYE RS 1@3?1“51};0 comprise
optics to dBRVEHRE fRyBEEBlreEnts e asesy, ‘BaehHaw's: e oF B apties 08152 YHredfe
embodimentsidthetitietestionsysite e mpyrcorfprisedhon-optitabdétettorsolsahsons dordetecting a
25pasticulanipsameiasalasidope e 119 wphs ensos shiadyuHiciude: temperai e, veonad gt tyssh

potentiom gg§ignals and amperometric signals, for compounds that are oxidized or reduced, for
example, ﬁ?}éfe sion {:!T%Beorg OXIQIzaQJ%/redb%ngLengrgapbc RHIOQOdeS 15 O%lééﬁ a'g\s(;/equ!t%z% and system
may, after man acturin he end user, tog et er or individual device or system of
the mventfﬁi’i‘%‘aﬁ’%ﬁ’]ﬁaﬂ%"éd%ﬂﬁrﬁ ‘ﬂ%%‘?“f’ﬁ%fﬁ?ﬁ%\’lsSF&W%BIG%E?%’?F&? te& %frﬁhelﬂ?ﬁo@lment the 30
system of tHenventio! [gogerent tortet peliotasealie ol tre rértadiiees. tﬁeé&ﬁ%@%mponents
of thedevisencaimbbe wiogtdadi @ sercmay bty ineed-onSystelinane prazgdretyobidEvicesf or assay
units or reagentHRitss B s Mamuitivdeefassays sraReiniaicate-aavisprnent dontisteontext, a
system Caagglg%&@%wégﬁm multipie deyices -and.ilman enecessanAe Bayeaisgrsors on

both the d?ac I(():rsea%nagcthg (';p a%oassa ?Cttg tp (E?a%aq SCI‘I%U(Y I1Q%1 hl£ 1[? Iln 61;%5) Fam al?leegkljréqg shipping,
pressure or femperaf re C an es ca C?Eﬁ rrormance or a ero components of the

present sﬁféi‘ﬁp}ﬁﬁﬂ‘cﬁ?gﬁcﬁ%@e’ﬁ%ﬁﬂ‘i’ édsffﬁséﬁhl&y‘iﬁ‘é"?i%??f&@“&ﬂa%‘ﬁﬁs‘fetﬁ‘ieé‘ﬁ?ﬁ’gl3%?1ese changes
to, fobexarmpies shicexteimaldevice(socthvariadjer mfrente dahrsefracerratingceadibbatior®r during data
processingmaftdhiec.exiennaltteyiceuldoiex ampbenf/ thettemperadtute of afuldiédevige is changed to a
certain levglduring-shipping.id.seNsQt locaied omihe davice, cowg:aatect thiskhange.andigonvey this
information. iRl SIS IR ARVIGe e IORELISY IHGHhe MURISIRY dhieioets] BRIR By be an

additional detection device in the Sy sEem to 40perf orm t se tasks, or s evice may
incorporat&t IS ShatRE Ly S R E oS BRent: 1 SRR eMboaihen uso?r?%Fmaa%n may hﬂ;e erelessly
transﬁ‘?ltteéﬁ%&?%f‘ﬂ@?%ﬁé‘i@%ﬁHﬂed’fmtﬁlé Cé&?éﬁ#a%@%ée SHCHES B FEFEBRAT Y MPURYOF ¥ itevision.
Likewise, ansenseriindhaiaysteni tansdetact sihitdrhchanges otiiaurme ensodimenesestmraysbe
desirable {ohaveiansensRr iciheshippinghpackaging:as wellaigither instead of in the system

com poneqtﬁae&]innqq%&a&pﬁ@%&{%@m%ﬁaﬂa@mm&@ thatywyouldsrgndar.an assay

cartrdge of, oyeteranRlilinal 430,06, SeRRed.SANRGIS SIROPUIE 19 BIRETAMIE, 1oner than the
maximum folerable or breach of the cartrid ge mté%rlty Such that m0|sture %enetra lon. 5 001561 In an

embotimeM fie S B B A s B L BT i Xt BT s S B R AP A I8 P H R

(RRANIHING RIS feceiving
pipetie and pipette head system. The number of pipette devices required by the system can be adjusted accordmg to



information wirelessly from an external device. Such wireless communication may be Bluetooth or
RTM technology. Various communication methods can be utilized, such as a dial-up wired connection
with a motermpeadiré ot linte ductrda @ TSN orraiviecline Th strreembotimentdste witeless
connectionisestablishedusing-exemparysireless networks such as cellular, satellite, or pager
networks, PS5 eahdata fanspart syaigm. ks ushasEinarnet esdakenkiRgHener slocal area

network. Iy some-embodiments the Iformation. s sOSPIEA beloIS. s B RNSIIed QyerAvireless

network. In some embodiments the communication assembly may contain a wireless infrared

communicAliBH AHTBAHE TP RENAR T AR BEERTHE TR HHEIEAY P& SLisHs tiay Meilise integrated
graphic cadrdgifeetasiitates i prageaiantd maaton (0o BB7Y sy ih ke smpbtierts WeShfiunication
assembly Geaun hév &0 anmengiry Crstorage devioe e oméxiarid pleh &8 g ahz e RE Miismitwh ichctiee
informatiop-celilectascanhestarathAysioragendenicarpay:he 1aasited-fsinfarmatiar-eas not be
transmittegd % 8. 9iveD fimg due to, for example, a temporary inability to wirelessly connect to a
network THSN'AINALOR.CAD P aseqcialed, Wil fnedevice rleptlieLin e sarage devige. In some
embo iménts? e communication assem%’fy can retry sending the store |nf}0(mat|ogn after a certain
amount of & BB S8 T AT ETPREEATBHRHTSRIE Bn S8 A dethta UBHHHRCHTEAES iH e
communication tissesn by withirh thed2drcHbles sgsemblyd ekt delideice antwiralesssringr
physically ¢omumuniciateoniti la=gy stemd buiréantalsosepmmsigateonithearthied paktyeinclading without
limitation a;patientmadigakRecsanek.clipisansHahoratapersonieh, o atharsinthe fealth care
industry. [9(())5%%19]){%@ exemplary method and system is demonstrated in Figure 7. In the example of
Figure 7, a 1a}‘tsiept deIivegséa blood sample to,daddegic as df%ﬂ??g hg;ei(g apd tge.n t{tg}e gevice is
inserted irto 4 teadBl WRaTSIR the I8rEader can'he deskibp sy stem Capabie of reading am analyte in
the blood Sanfiptes nchdersep @ i pEa 8y Steni s LSt herein. The reader can be a bench-top or
desk-top Jy&téthansonntrenseipeaiile dof reaehien for plozditic ofsdiffeientivedicasias doswribel herein.
The readev.ansystemiscapableioficaryingicuig chemicabreactionmand detesting, omeeading the
resultg of the.chemigal.reaction: in the.example ik HigHS fAdeadekisrauionalatacsording to a
protocol sent from an I{ét?r h@{)cgsﬁ%i&?f (for example, a server comprising a user interface). A reader can

on a IG‘]ag,e acco1 Il [ F er of ho . g
also send 30the results of the detection of the chemical reaction to the server and user interface. In an

exemplary Sy &tb A MBS EFTSP BBl e UREAT o iR S A S A B SIdTsn 6 6885 her) can
view and afiatpradhe résidtsuSeiras theeibrd b deleothis pratoloPised t 20tsma®othe system.
Results carpaist-bastofedtfotalbys(@nttheletder Sreonithesaryer tydtersd Thissisergdiredandalso host
patient recerilgsqa: prtiert.diansandipatieniype pulatio o databnse o [R0A60] i guirSsilusirates the
process flow.of huilding & system.for.assessingdhe medical conditiomofa.subiestsalhg patient

inputs personal data and or, measurementsiom a,device, [eadsf, and/orystem asdesgrhed herein
into a database as may be present on a server as aescrﬁ)ed. The system can conﬁgured to display the
personal d&EPEHF- A ATHRPRALRSR S BIET 5 dohie BRB BB, HEPIHERE Lt aiEEBy s
interactivergpdiiieopatisritehpy siBay ip itiees HatacPhe same or a different database contains data
from atherigubjeetsywithcar simplae medicel gariditiomDatadromethe wthed/subjeotsotaiihbeshistorical data
from publie-appEivate.institiions, Datafram ather subipetsinay Adalsmbe.intarnakeata from a clinical

study. [00361]Figure.8alse llustrates the flow of data-fromdeadgs.coliegtion data that ingludes the

data from (he SHRIECI0,a SeNEL LIS SANETIerousLa UBIGREWOLK, Temervel can anipulate
the data of Can just provide the 0ata to a user station. 1he patient data may aiso be input to the server
separately FroPIE e ARG 15 SHERCIrEoHditDrtHat 1 GoPbg e astlissd Higife 8 also
demoftistratesa wde stemiornbidplens aerdvtingsttonrofés mivdtionicmetichl pergsmivel Bing Biser. For
example, usingftheexgmplaty precesfiow oh bigeafer8;dbpatiemicatdsmevcantinput a bodily fluid
sample intp@eatHdes.of-thenyentionaswessibedhsrainandriacs iinasystesarreader as
Sdescribed, hgrein, The PRUGRLEAR VIEW (bR %@E%é%@é@ﬁ%%)(ﬁﬁam fbapatientstatign,display and/or
modify or input new data into thgo%%%g%s flow. T&e ata from t g{g}aﬂg&g 54%@113?32 btg%\llele%gﬂ a public

tomaticall binat e system 600 also comprises a
network, stEPAE e AEIREE 18 Xampie i an BRCRPIEH TOrmat o & seTver comprismg & network

interfé%e a‘[ﬁﬂﬁ&%ﬁ@éé@é&f tWH@‘?@?ﬁ%é‘%%Wéfn Figure 6, the device 610 comprises a series of § assay units 611

and multiple corresponding reagent units 612, and the heating block 649 also comprises an area 641 for at least 8

units to be heated simultanecusly. Each of the heating areas 641 can provide the same or different {emperatures to
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is located at a central computing hub or in a clinical trial center. The server can use medical condition
data to manipulate and understand the data from the user and then send the results over a public
network as:cesdribed:tonaniidtiderstdtion.Fheudersstativnroan hetre af mddicaigfficetot. ldboratory and
have a useystatienicisplayte displaythe resulisofithRassaysand manipulation.of dhenpadient data to

the medical;pgrsonnel.indbis.example.the medical pgrsonnel can receive results and analysis of a
sample frf,,patient oma test hat the patient administered in an, aliermate location such as the
patient's home. ther e(r)n]t])noatfmen%s and Vexamp € of SyS ems anc components o systéms are
described $i&rEHh. 15[00162] In some embodiments the external device can be a computer system,
server, or BfAEH dlaewobridnieyibe ipabie vikstorrmpinforrraticaoi Pprowadbify Jrifoinsatisee In some
embodimenisuthebexirinahdewvigeninelitdes D e:erimore:eomputer sysieme,ysetvearsdiderather electronic
devices capablg.pirstaringdRfoimalinR-05IRCRSSIRAHNQHBALAN vl Seme-RMbodiments.an external

device may Include. datanaseql palentionnation. Jor example. Rulngtimited 0. medigal records

or patient history, clinical trial records, or re,%ll ical trial records. An external 20device can store
1 tass:B/ it can be moved nto comrmunicat]o \gt E g detecm{)fa zﬁsleEh/ .
protocols to be run on a system'which'can be transmitted to the communication assembly of a system

when it ha@“r’é&b@%ﬂ“ﬁﬁﬁ@@ﬁfiﬁéPﬂﬁ?&l@é‘ﬁﬁ@’ ARt At Serrine Attt Wﬁ"tﬁé“@%?é?ﬁ?‘ﬁ% some
embodimentsda qriototoleceintreutieire AdelfiMin ddevicatidedrtifier. dnlsomerembollimemtsdthe external
device stotagmaracdthanrone pratacekfaseach devicey ik atkierembeadinieniss patient:infammaation on the

external deyige: nciudesdnedhancneRRiecqidn samednsiancss dherxiernakagvarstores
math(?gnaticgl q{l_}qorithms to.p ocgﬁgh%rghqton 23count sg%fro a communication assembly and in
t

20 ACTLININESCoNCE as Gescr Il SOIME SmPOd:men CINLYMINSSCNCE 1S
some embodiments to calculate the analyte concentration in a oofﬁylﬁwd samEIe. 00163] In some

embodimeftE tREEEITAM LR CER IS BRRS hbre BEFATE ST%FELRSWIT R the et and
commercidffgeayitapr Siier Skribrscpih prbviend serpararahi s khsan ageimert g backup
capacity ifithetavéntioffalluréidfvodie Drimodiebofdrasernrerscol vthdritompoesients ofdhe eXternal
device, to isyateye the availability 300of the server. A server can also be implemented on a distributed

nNetwapk OfRiRERAEIANG,RIQCRS SRR, ASKRQWRINLDE.AT: MherRimhe.data Bragessing.according to

the present fentign/esile onworislalons sudh 2s campicts sy, slmnaing he need for 2

T server can includes a gteé SSeOIéeﬁﬁngystem processes. A atagéfa eorcagn reside within
the server BP IEESATESIE DI ARSI &S ISP LPSEEv AT ISR tELEBI TS THBPEERRFS RItE"
informatiothdtight databade rray vohtaing 85sensitive information, a security system can be
implemented shiak preventsdinauihe dzedw sersfromegainin goaocpgssitedhs database dif0dGs] One
advantagegfsemeraithefeaniressdeseibedhergincistbalinformation,can-hetansmitiedtrom the
external deyice backin nokenly IGLeRIGE assambik.Lul 18, othenpalties orther external devices, for

example Witmg%dft(limdta ion, a PDA or cell phone. Such communication can be accomplished via a
WOr

. 0 le/reds organic compounds. . .
wireless nét as 40disciosed herein. In some embodiments a calculated analyte concentration or

other patidftfitiotRife AP 8 Br et ™Or k4 vRRs BirpHde Minftad o, srEuicaliseieshndror the
patient. [0B166] Accordifglyvaliendatdegerierstedhwitivtheruse ofthe suljost devieasedingnsystems can
be utilizedsfeeperinrmiag @ ireneianalysis-on:thesconcetittation f-abanadytenpnansubjectcje0167]
Another adyantageias.desaribedinerein.is daatassayidestitsican ha.substantially immediately
communicgted to any. third party. that mav-henefitirom,ebtaining the,resulis, FOL examplg, once the

analyte concentration is 5determined at the external device, it can be transmitted to a patient or

- devices. and it H'%y be necgssar ti_) hatveksen?ors Hn both t][me device and the system to detect sucf‘h ch%nges {iﬁr;rag
medical personnel' who' may néeed to take turther action. The communication step 1o a third party can
be perforniBEPitgréeanPss e BHMEPEH® dritMBy traSrniY (Retdtarty arrtrpartyeshdnd held
device; thedhixd-partfylearrbe netificddet thi agsay regults vithudipydevice 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 these 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 compuier or

a television. Likewise, a sensor in the system can detect similar changes, In some embodiments, it may be desirabie
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anytime and anywhere. Thus, in a time-sensitive scenario, a patient may be contacted immediately
anywhere if urgent medical action may be required. 10[00168] By detecting a device based on an
identifier assoeiatedowithaifiidicrdéive aftel. itisinserted intthe ssystenotis systekhtiatdwsfor fluidic
device-spesificprelesels todhe dowsn leadee dtom anyextapabdesicamnd munclihsemea embodiments an
external dgwice &9&1@@%@%M@Jtty@trnﬁgmq@mi@fteg wihihesystemi Assaciateawith a
particular atlent Qn% rc{;roup patients. For example, when the identifier is transmitted to the external
device, so Wware on the external device can obtain the identifier. Once obtained, software on the
exterrial d¥0iS8) BB AR A S5 8 BRI 1 8 ST PRI RS TS R SREI ?)fﬁéat%ﬁé‘bi%% Efinthe
database aésoeistedravity thavitieritmel 437iem Rprdnd o roearasaoetated Wity e id¥ntifier, for
example, thendatabasewcamseléstdheqirgteeobanitizsdwiare:dnithevextermelcdewtt canidhen transmit
the protocgldethaeemmnication assanably:afihensystan . Thaahiliytocseprteanlssspecifically

associateq, tttm Qf?Vtg%ttgwssstata@@sﬁﬁer@a%ﬂeat}% erstams etuftaeomeam mn%MMith a single
system and thus virtuall any an‘eytf,- {lnterest C e detected smgle Syste d%C}LOOlGQ] In

such.as Ethernet or er’a locar area network. In some iments t{te mior
some emboéllmen £ mul pffe prgo{toco S may be assomate(‘ﬂvn asingle i entitier. Fof example if itis

beneficial f6° HREEETASHT e Esihe WAt HedrT SR UHER T WEBR AN P STHBHEY SHER HTEE a week,
protocols orithécextemalicevicersssotiendek withcthiaiie aftifier caih atstraash baivissseizeed with a
different dayyaft thesweelkiae dhatywhefr-theddentifier is detected, the software on the external device

can selectg spetiflicReinealdhakisassesiatecwithiihe day ohthe week: 250l /0] da.same
embadiments. a patient mav he ;ﬁrt)e{tqmdcmtt@cglﬂt@t&xdot %»gt%%évte ué%teomqﬁt@&tf Mm@tx of

analytes. A's Yblbect may, . for example, use dif erent devices on dijfferent da S of the week. In some
embodlmef’ftél S SRS G PR e e 5 SIS ST R mtfheltden tifiet with & protocol may include
a process T &dpfiprare tecireRetEr WRACHHE Gy R e devi E‘,’ég&d’t&"[ﬁe“lﬁé’ﬂ BARSERBH Bclinical trial for
example. Hofonmicaimplectiy twoctaysdidtihe swee kiareattdthe atictlh tvewkeermal device can wirelessly
send notifipaiEsn tadhe-subjeehiising:any dfithedfumethods. desaribed-hereir-ab kpomntin the art to

”OtifyzbhQ%JE@EQ&W%%&Q@XE@EJ&ﬁ%ﬁl@s@ﬁlﬁ%}qﬁﬁl@ alsmafidhesarestdevicatasse that day. This
example o AmLIEIANE, NG AN AR glxtqrtg%q 9 deneiAmRIe. NAlRG.2 BUbieg that a
0171]

device is not being used at the correct time o The system can also use a networking
method of%@%‘sﬁﬁfjﬂtﬁel?ﬁléed’i%’éll(Q,?fﬁﬁﬁ‘ilé‘ﬁ’of a subject. A system of communicating information may
or may notdHéflde aveplesmicfeadimiadtjeerssis Foieexaniphs srprRdniaTieE 35045 acquired by a
microfluidiépeint-oicaremtiovice iesaiudsddssigredito differentsimeivid oal Diomarkersomay be read by
the deviceritselfanadsaparieseyite. Anathenexampleobacteadet wauldibea harseadesystem to
scan in Supésaﬁtét%taeth%\LJ}%J@@&%%E@%&%@@&L@@&%@%%@ttﬁdwstetd@gmgﬁi@rtfchart A

further ex f a rea(%er would con |st fan etectronlcbpayent reco atab se from which subject
€S a. €SCI‘1b el i | € reader Or SySiCin 18 €& al‘lY g Ou em1c eactl
data coul be rectf ained via't e communlcatlons etwork n this wa e eff |cac of partlcular

drugs can ‘BECH%‘%ﬁHﬁ@tFét&%I’?FP]Fe&fttﬁﬁ@%?%ﬁ?ﬁgﬂ@?ﬁéa??%ﬁﬁﬁé?ﬂew i ﬁé“fﬂ’@?ﬁ%ﬁfcf 72]
Noncomplianestogitiical frracieaittrednentiameming s ivig 2 sgh Sefct sy afaemilietie efficacy
of thestreatmentispinakl-Asisughdhsomieenmibodiments théwsystenof thve presént sreentionsgan be
used to megitar-pRtigaisomRianceand Rotifkibe patisnt onothemmadicakbpessennslotsuch
noncomp'@Q%@Ja@t&é@t{p&t@m@a tt@t'%@tt&@@9&&@%@@%%@9%@&%@%%9&@tqe@gtﬁalo gatment

plan can take a bodil d sample thch iS. assaélgd as described hereln but.a metabolite

concentratiSn 16T EX m eegewete?:rtea0 R Sy Be S an Slavated Teﬁ\t/i(%l compared to a known
profile that‘%ﬂ?%g‘%’é@té Fﬁ‘ﬁ?éhﬁi%@?g?‘tﬁelﬁﬂ%t?ﬁf‘éé%ﬂ’ﬁE%Ia%fagé]ﬁi% Ravetaerridiant THES patient or
medidal péisuniret inray isemdtifiedrd Psueturrontompliiscecviadmydiethstai re kessiirieihet g'discussed
herein, inchading withoud disnitationaetificationciala handhelcdevietstignatie PAor deld phone. Such a
known prorﬁugema{]&eﬁ@ﬁ@tm&&%wc%ﬁneﬂs an exirnakdevine desecrbad etk 0ld3lkin an

embodimelt, J0g.RY I/, 20 be:HasedpidentiiubnRRHRNONs &L RANE NI hIER 16 ARDefted or
harmed byathera y. In thls > way, drugs with varylngb OXICIt that would the Wis %rced from the

market can Be TGS BY S %ﬁ%ﬁlbﬁé“ T98R Gy 76 B olé:é“\}i’ﬁtvate “iftb‘é“rﬁ’% it; tﬁn 48 TO0T 741 The
devicéd ariFhietioe BRiAFEOIProvide an effective means for real-time detectlon of analytes
present in Bdd6diReflgitldroitnarsersie dovTH e ddtectrermdthousidybeluse thddag fridd ety of
circumstaneescine ludin goit enfificationvansguantificatienafanalyte . that arexgssociatechwiih specific
biological processes, 15physiological conditions, disorders, stages of disorders or stages of therapy.
As such, the devices and methods have a broad sp&ctrum of utility in, for example, drug screening,
disease diagnosis, phylogenetic classification, parental and forensic identification, disease onset and
recurrence, individual response to treatment versus population bases,



and monitoring of therapy. The devices and methods are also particularly useful for advancing
preclinical and clinical stage of development of therapeutics, improving patient compliance, monitoring
ADRs assoctatetowitheadop rels orib e'dedrunpyi i st xee e dicings dinsouicgeblostrtesting from the
central lakeratonymtoiibersesidencasoffihe-patientndhe.devigce eanhesemployedontfprescnption basis,
utilized by, phasmacestical qupﬁd}"é%%ﬁf% Mo mré;z@;meﬁﬁq@sa;@o@geﬁg%@qilg\ﬁ&m reghatory approval

or utlized, 01, PRYRS OHISRULCING. 100 SPIR (1000, 2, Senah @R LAk L AL ANG: 1080,
embodimer t, 'fh Fesent |nvent|on prowdes a method of de ectlng an anal te ina bOdI|}/ 25 fluid

~ sampfe co‘i’?“iﬁi’?ﬁﬂﬁrﬁ?omﬁ?ﬁt&% Blodd SEHHEW Begelins' 6P atem o r?\r}eﬁrt%?ll "AoWIRg the
sample torEaetwitHit Heteadrbridassdipnit BrtReHaAtE SRy eﬂét’é@fﬁ@‘fﬁé‘ deteidpiesignal
generatedidrenmihie ianadyteiadthenbloodssamphen{0Ql:A60 Figureit-dehonstrate shanietke rptary
embodiment.afea AeveechtheiRwapnton Comparisingat: aastonre-assatrit andiahl@ast one reagent
unit. The gggay; Wity &E@&%@mp@a %@a@@J@qnaaléas@a@lge';Imﬂ@@&i&%@f@wwu@%glae;%QEegwg 1) can

cont?l(p a CaFtUI’e rface and the rea en U iti?l cania%ontaln items SUC S COl A%g?t%% lw%shes and

substrates. am()feV|]§éngxséaﬁ?6I|?nl(’:f [s] J?ae also coorrr%tor?]ses a whole %%m sample cgrectlon tip, a
plasma sdffipi %Of:tﬂiﬂéséi‘P’oar‘?dtfﬁané"B‘?B‘B’o“fﬁ‘ﬁ@?%IfatﬁtB@éH@%@IF%?”B’T&s%@%@EQP&"I BRWER™ a tip touch-off
or blottingrpraming @ilesserevweilts and Huteds plaseva s el eatow fom piag s Helersmt wisitggrestisn tip
disposal aneasie1€0dr it as @n @rrhodioneithar methiodrcomprisesepé rforming ammpanaynee-linked
Immunosg,gg;gg;aﬁs@%t{@mgﬁ) In 35an example as described in this paragraph, a sample is provided
to a sampjg, coleEUoN s{mm%td%w&?eaa Qe%g@geog ﬂ%r%meﬁg;;%mw@e@ I dhen,lassited.jnto a system,

wherein syst%m detects the t e of cartrid %? or devjce t at IS serted ﬂ(stem then
? %storm 11 orma n or rocc sm ormation. n 501 ents the extema evice inclu T ﬁ
communicate WI xternal d celve a seto |ns I‘UC 1ons or prOtOCO| that a OWt e system

to perforrrﬂ‘l‘ﬁ%ﬁé@ﬁ“é@%%ﬁf‘ﬁ?%é’é&?? it ATtisegaa e’ JroteuPEyli B & SEYittEthe programmable
processorighanfligid trsusfenbdéiviets of thiersydtarnmhy arugxarmplesciiefiettitanster HevieerEngages a
40sampletipnef th-cartridge anddpicksiup dsosrtainc-volimeofthesamplerfiomdie samplelcollection

unit ad mEKESL 1R PERIRALTRENE &mtqyy@ﬁrw&%l&ggrgﬁumeeh@m]%@a&h%@ﬁmaof the sample
can then be.aaRiiaied nio.n RlasmaHe Skanyassax IR e lhid Lanaler gy agcording to the

protocol. Tﬁe tip containing the plasma can E)IC up a di uent to dllute the s Ie as IS hecessary
for the asSAYE 1 BE arEfﬁmf\% iy ba ‘%?B?%n’ft(?’iﬁﬁ%‘ﬁ? %:arrllufbeé CaITS By LR e R ? UHioHE BFthe sample.
For examplere éa%hnaggwﬁﬁfé?%@w UnReaFFERHEST Ba‘éfé’rtﬁ’ﬁf%f“al H‘i‘fﬁé‘r@ﬁﬁ‘“ﬁ’flﬁﬂ’&ﬁ AR the sample
is aspiratedeintamassaseluhitdoy tivarftaidhr ansfersdevigesthetrestirnktdhbns thende intdtated with
the samplesia: allowsanydiargatabalyepresent imataohitieihne eapitesuipeeddnaudations as
Sdescribed i fhissexample can be at the system or room temperature for any period of time, for -
example grgpl.ft%g,mgg &ag nllgng t%%tltg aggwce of. thlu degstem as described herein Thrg gssay unit can

n evice can inc fie OF MOIE Servers as are known m the a
engage a reagent unit a ressed with a rea#ent corresponding to the assa to be run in each

individual &%@“ﬁﬂﬁaﬁﬁéﬁtbﬁa%h S SR PSR aﬂ‘i’é’tf’ SEEZT RS &3 br‘“r%lf% &Lt ¥eagent is a
detector seteriehOfan LIS Aofor diarifsTe O HIF SPanT &S @é%@étﬁrlahﬁmwawgﬁmﬁva&%va%@a
anti-proteinf antibvad A differemtathen thdecaptire sdisfdoed Thecdetbetoesolutionsisrtingn aspirated out 100f
the assay wnitand-then awash-solidiencanhe pepitateddnieiie assaybiniiiademnaome:any excess
detector sg|ution;; Mu gplgﬁe\ggggigoggg%pan be used. The fmal reagent to be added is an enzymatic
substrate w@jg causes S the pg ata%tecto([q%olutlon to cmemaumlnesc The enzymea matic.substrate is

Server can 1nclix St S 25e Can 1¢sl
then expelled from the assay Unit and the results of the assay are rea e%a detector of the system. At

each step rﬁ%‘iﬁlé‘éﬁﬁﬁéﬁe’iﬁéﬂﬁtﬁﬁéﬁé1Eacfﬁeﬁ§8’(]:‘iﬁ° ¢ Sr‘i%&‘éé%ﬂ?y’g%"ﬁaé@ﬁ REVTH FHHIE example, the
entiréprocessiafiefrpating thartantricyeiitorthiensystehat ISeISHutsrRtEe &t BaprietiuLrctsy & protocol
or set of instrietions to the programmable system. [00178] One exemplary method proceeds with
delivering pdilepdsample-iiadhe plrodinpui-welbd Thasampleeanithen berpicked wprbyea collection

tip and insgrigg, '&@céfﬂ&ﬂ%ﬁb@l%@?&%@a@ﬁﬁ%w M%raﬁev\sskyes%mwm@e@@%dﬁ,pgamgg directly into

a well contalnln a blood separa For exam Ie asma separaq fan be carried out by a variety of
thouflim tatjan or ce 1one uch tlon can be ac ishe V1a a4,Wireiess networ!

methods a% descri herein1h this exam ‘Plasma separation proceeds using magnetlzable beads
and 20antiBires BeFe R ﬁ‘i’é"é&?ﬁﬁ%“r@ﬁ’t@"‘tﬁ ‘tP?é"BI%S’B%TIt’F?é‘P‘é?é"H‘B’tIﬁ SEHETHE SRS can then be

carried byt fricesmmaie but not limited to, medical personnel or the patient.
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collection tip as to not contaminate the sample with the whole blood collection tip. In this example, the
plasma collection tip can pick-up a predetermined amount of diluent and dilute the plasma sample.
The diluteWPrEsrvicstiralpl&ddah encistibviied te ohicasaiey dits tsansiastps)teibitfto a capture
surface. Therassgy wnitsreassbetacubated dooabow:for & caplure reaction to be carried out. The assay

unit then gagn He used-ieerlack a.conivdats 0:2ohind:-With the.deactionipithe assay.wiit:ilhe
conjugate can, &H}Bﬂf&%‘;@E!%F%%&%HQW%%% I&%Q%@%Qﬁlé}ﬂgfo@& %Qé&l)!&ﬁe%m%f st Ry a detector,

such as an optlca detector. Once conjugate has been ad tQ the ass nlt th ec{eaq;uon can be

termined at the exiemnal eV Aug transmitted foa atiena or med: 1ca rso:m oma nee
mcubated ?n an exem far met O usmg an exemp |?i evice O ure ag enfunlt contalnlng a
wash for tﬁ@?ﬁ?ﬁﬂ’@aﬁ%ﬁ @lﬂﬂeﬁ%@b%eéa%vrm@r%%?ﬁ aﬁffr@%?rﬁﬁf&ﬁ%)awcfeﬂﬁﬁ\}efaﬁ;%?éess

conjugatettihathicdn intdrfare Withrars andlyde deiectiotirdier washingalvayaxeessutionjugite, a
substrate ganhaadaeado. thesassaydrisadfertetectignnlRaddiinmn;dnitheexampleefdtigure 1 and
this methqgl,.a crREPIAIAKIIR.a8SaY MBit can be used to carry out all of the methods described in this
paragiaph et he.calection and distiulinn aldng. sample, Reteqlion and measugments using the
calibrator tip assay unit can be used to cali %ra te t etec Ion and measurements of the analyte from
the sampl & EhEF PrEeeUess g it firet 88§‘°§‘ﬂ%‘il%f§"f’6°{ﬁ‘8§’8 WEBEHT AL SRANTRIE e HRdHibdd
hereinafteto 350U IPO AR BETHRiR STRHRRE Y GoTieaT Brratizdyte GrifteTest €98 used in
conjunctiowitwitietivelsystenror de vicescof the irvehtisirn Ferexdmplezthetinputweliconisanple
collection wnitdn theexampleof-kigurail tancaliacoat cantainamy:typeielcommenty amplayed bodily
fluids, that inglude,.but a]r%@r%@m&qgﬁ@y 9#&94115%{%;% tﬁé‘é!a\{é%aéérdé‘sgmﬂéﬁmﬁtﬁ‘ﬂ%ﬂlﬁ&%ﬁ*\ﬁj%d tears,

stool, semen, vaginal flyp rs iti IL¥ S erlve1 er;n tumorp tiss %’ extrac| ed from tissue
Wi d % d
samples, é’mo‘) cege Sroc(flsaplneflthuf i an embodiment . the b ﬂe Huid ?gléfoo ind can 40be obtained by

a fmgerstlfr‘ﬁefl’rﬁl1 AV ERBIRTARE S BB fa C§§m‘ﬁf&atf§“ei“°‘6?8‘8]éi ?flggﬁ}iﬁe?a?:ﬁbfgmfbﬁi%] A bodily
fluid may beerawpefitnmeepetintatid ehseaplred o thecteviee ot S viaridth ot waps el kgigtbut not
limited to, dangingstnjeations ompipettingalin ohewembodimentsadancetepunctures the skin and delivers
the sampleointy the.devcaHsiOniRLHRXAMRIC e BYitYosRRIllaN astion.aspiratiQr.Qlyvacuwim force.
The 'anCeaé&%q@ba%@mfmeﬂg%%%m%paﬁrm@&%@%ge@saﬁggaabér 8@@%@9&!&@%&%@3&99% Where

needed, the Iancet be activate X yarlet y. of mecl hanical, el ctr %a ctr ec anlqhal or any
e external easqo ated wﬁht]el entifier can-also ea ssoaﬁted Wi en‘a € Wee
other knowls Activation mMechaniam of any com Binafich of SUeh me A afother embodiment

where no géﬁveer‘ﬁ@@ﬁ%ié’ﬁ?‘f@rélﬂftfﬁ%‘fﬁr%\%h"ﬁéﬁf%%{ﬁe%%“%%\fm@fﬁ Beum/ it Tﬁoﬁ‘taée‘ﬂewce, as
could occuififthe éxantripieredith a saliva sample. The collected fluid can be placed into a collection well
or unisof theldevicerk-sameambodimenis; there:-is-anusaractivatetdancetanttsample cdllecting
capillary within.the qg}s}meay[@m%pﬁhee\@em@d@m@w Iy £lwist tayber sedewithameihashorsdevice

described heteln seneraligssnan ahouhaRR i olicis. el R0 he betugan ghout Ito 100
microliters. Where desired, a sam i to 50 mlcro |ters 1 10to 40 mlcrollters 1 ﬁjo 30 mlcr9llters 1

to 10 micrSfit&rs s el ia’féh%éﬁ‘i’fcerbslt efsu?:egrlfaﬁeél R BlOEERY R anale’iamﬂsi HeSiBject fluidic
device. In Gh ErBE AR Rt th S SSHIPIEIR CTThIErS it SOB B2 1R ‘%\F‘i‘%ﬁ‘ﬁ’ﬁﬁ’dﬁﬁéﬁﬁ ?ﬁ@e\/olume of
bodilyfluidrased forrdedactmganoanal yiteatihizitity the devicesorsyrsienss isar theetkiodsnisbne drop of fluid.
For example-anediep.efibload Tromkanpickad fingar eandpiavide thexgample fof hadily, fluig:ite be
analyzed with;a.device.system.L mathed gfrrgglelggv&@;gon 15[00183] In some embodiments, the
bodily fluidg, ?—Fﬁ ysed, %‘r%cﬁ'is@&sg?ﬁ%%r thetﬁ”ﬁa VICaPIE S&%Aﬁa con89d"¥ff'“'9 VY'tDOUJe&“o%her
processing. Where " desire d, however, th odily Huids can be pre-treated before perf ormln the
analysis Mﬂ?”ﬁ“&é@i%ﬂfﬁ@t@ﬂ&%Ob‘flﬁ/rﬁoﬂ%éﬂ?ﬁéﬁfge\/\f‘ﬂ ff&db@tfabgﬁ fria fypEstbo HW ‘ﬂiﬂiﬁ used and/or
the naturedsfihecaiigiyte o¥faditivedtgaten Irseifistabeesigele tHeamaite'ie! Bresestatow level in
a sample of badilysftuidthe:samplecanibeconcentratat via anjgrooniiéntidnabineans toseniich the
analyte. Mathedsof.conceatating ann2danalyte-ineludedut areioel timitedia.drying;evapasation,

centrifugatign SGe m%@%&%grﬁ%ﬁﬁ@&a@a@&lﬁ&gWﬁ%%%}ecwzﬁ?!&lm analy&ds-aNueigic acid, it

can be extra&g&%g&m g varioy tlyglgaentgé/@%s or chI%mllzg So':;léltq' ns or using. recll(alc afgld binding resins
following the accompanying mstructlons prov%i dj y manutacturers. Where the anafyte is a molecule
presefit oﬁ%?fmﬁfm”&%we‘eﬁfr%&ﬁ‘ﬁﬁpéan be performed using lysing agents including but not limited to
anticoagul@ftS2Eercer BDT Kibr heperincdenaitiiigoetiregd Attb gerrais S DSderris e 28igenaturing

detergent suoksasl hesit, sodim sdeexaidgmtritohe X400 angrtyeaen<dGon can be used to monitor

26



[00184] 1n 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 subjeat:performsadingersiicke andntouchesnthirabptemen df efcthengtagtzcapibaryetoitherliond so that
blood is drawi hynsarilan achion anddillsithe-capilammyith-aevokimadn samerinstances the sample

volume is knownIn.5ome smbagiments.4oe 0sampleyoiume ds inthetange of abaut Bz 20
microliters or othdetr vlgiume rglrgq]%sw?ﬁrgescrlb?dlhgreln f[%)f’ 8nlalcn anpthgtrhe\r;ggodl enl'I,ha method and
p 1a

. compar: no O dicate mult1 0868 O AT’ enflca, e jaken.
system is prgﬁnae(ﬁ’ ?Q obtdin a plasma sample spu%stan?l ree of red f food Gefig rom a blood
sample. WHER! ContitifetnTeg an deeay B A ATRALSAEIREH Yo rParh 88 TR BIBsY fiasiid, and the red
blood celldesn irviedfiereithigifsaetioncjoo1ée] Bfterd doriertuiedSiringed blood wimpieythe anal ytes
of interestpas@dmihe: et ofoplasmaeskatolinical:3bpurpases, the final reported concentration of
multiple bigegiests.Qftennesds: l9talal todheconaentratin e hlopshsarmiarklegdsRlagma in a

diuted saipie, ) 1aNY, %8, oA SEIVM-ALRISR RlasAdBibe e8! medim oL ehalcan ne fab.

Two o&aeratlons may be necessary prior to running an assay, dilution and red blood cell removal. Blood
saved by alidgcatin Ithem ctxH to those who wil Fet?]e it . .
samplies vary siyhificartiyih proportionof the sample volume occupied by red cells (the hematocrit
which vari¥sthesn about 20 - 60%). Furthermore, in a point-of-care environment when assay systems
are operatétil 20 Byervericexpernipetsoiimetytheovplumerntisampieobleairredimalyinotibe deatawhich is
intended. {a-changeaiin nolwicisinet reeagnizecnihcamlgad dedeirorii thetepdrtedanalyte
concentratiQng: /A& kN 1elatedRutseparaleemidiment b, reseRidyentiernrgvides a method

of retfleving piema iom.a.olood.sample [sefguided et comprises Mg AR ad sampla n the
presence maggnetlza ie, yarticles in a sampfe coflec_%lon unit, wherein the magnetizable particles
comprise AR SHOBEERPABItFe s (EEBYS BIESE 6 ASHH S PEMITHL bt the BTty E4iple, and
applying a*tA&GHer SR Apb decaprasy ssieete P drédr o trevinEd BHlota s atAptEtd Effect
suspensiomdfthenaniplasmd poktiopsof thgddiood samplelon tefiohteaptasmecicotiéotion area,
thereby retrigying.the plasmafronma.pleed sarmple »l081 83]pinrdenteprooess:-blepdsamples, the
devicg,or %Va%&ﬁﬂ@d%fug] &dnventonmaninglude. A naanelicea08RtoLe %9&%@&@&&&9&5@0%“ _c_ells
and enabls magne(icremoval of red.oells from plasma., he,reagent,can.ge.provided in lyophilized
form but a‘iso?can'be present as a |cfwd0d| persion. A'réagent & mprised 0 ,map netizable particles (for
10exampl& 55508 DerRerSReEsy T dive Jean He RB A dr ﬁﬁﬁ"‘&ﬁﬁ?ﬁ)ﬂ?‘f&“&“Fé’g?fjetﬁsﬁﬁ"ﬁﬁ‘é‘n‘ or to
some adaptorantidlecule. In some embodiments, the reagent also contains unbound antibodies to red
cell surfaceEamigensdndiicth meybbingnlalpatecoimialehestwitls ancadaptdnanoistyaisuehnaddgiotin,
digoxigenin:@tfiieressain): faamembedimantanalyzingsabioathsample, thewediblieagicealls in a
diluted sample, se-a0QIMUN2IS Wi the.magnelzabie. naricles.aided by A.sqliton, BRase afibody.
AIternatlvet%,b%cl)ggg zthat recognizes a red cell surface carbohydrate can be used 15as a
co-agglutination age%f: Sometimes, combinations of red cell agglutinating agents are used.
AlternativeRPI B! SFTRESTRTAHTSTRAN SBIABAEE AIGEY HItkT  SHE 480 HEE BIgI8E Hir, to aid
in the separdtiohedfatehbioedicelisThomea wintiiex {00189 aviseé e biovd tiss mikedbwithtiasiagnetic
reagent, aregragglittaatio A GsirOoctleindvik clagnanys thnotall iektheched-cglis:formaesmixed agglutinate
with the magnetizahlepatticlessdhe. igagent disselutionard mxng.presssds:20diiven by repeated

aspiration yging.a fip, %{og&%g&t&%ﬁ, fip0f ths IpyeOkion, oL & PIRGUElIkG AR AIRN R agnglizable mass

has formed, the mass can be separated from the blood pﬁlasma bg/sﬁlfgr%agf a magnet to hold the mass in

I

place as plaSma I AREWES T Exit tRP TR A AR embSAfent AP PRAERA exits the tip by gravity in a
vertical ori@RtAtldh 2riRedimernidtfiat FRotEEthes iRades iy praces iRkehsthErermBbarrert e Plasma
exits the tiplpyeveieawiriabqdre Ssureprensawiile teidwdss ssinielebieithinthel g Tdvesplasivrd can be
deposited ﬂﬂ@lm@uyi&rlﬁ)ﬁm&wk&@ﬁ@ﬂsf’%n@ﬁNﬂé?rSiﬁ){ystem 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

aliow 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 systerm. In an example, the fluid transfer device engages a

40 sample tip of the cartridge and picks up a certain volume of the sampie from the sampie collection unit and moves it

10 & 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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25unit of the invention. [00190] An example of a plasma separation method of the invention is
demonstrated in Figures 9A through 9E. In Figure 9A, a whole blood sample 901 has been aspirated
into a samiptertip @1:0lhsdesitirbdd herkies foresamipidhirmsies BrrountthatSee20imierclitd’s. The
whole bloeg:zanipienaldsitbensdepeosied. into-a.sapaiaticnwelb:26y(ior examiple; ayelbtontaining
magnetic peads af.paIticlesal.an.example devicasFiguis aBdldsiratesdimetbadpf3Qsuspending

and mixing.a Magnehe feagent . ne hale lond sample R0% IR ssRAratian welbllar.qrample,

magnetic bead particles and free binding molecules). Figure 9C demonstrates a 10 microliter air slug

930 that cHiBEFUEAH PR ERPTSELTTEMMRE B STO"THE MRBIWINGIE BloSh S&MSIe Bt Magnetic
reagent 902°&rd rhetibatistidor Seveten sedsnited (freXanipley, B0t TeseesitricUmsHiarh
agglutinatiomgeactiosptodogcitic[ 803 8lckig in e dDrde o astnatestthdaapptivation: ofambgaetic field 940
to the whalahleod sellrand:ragnalic3areagemraixumasS02: Hhadimagheticdield:Qdb.eandye applied by
a magnetig gollan 342, at IS IRCorpQiAiad-with.ARYSiRm QFAIR-ANMAAREHG Meanskaon in the art.
The maonelic el adoatiacts any paricies laLhave. adneted Inhe.magnelicteggept. In this way,
the p asma 3’6@“%%‘.‘8 "'doés hot adhere WItPI the magnetlc reggent, can Be Separate from non-plasma
portions of S 4RI BIEIY LA ran PoB S I HigurE o darBiEtRR A MELTEE 8 SiithstiHiE4 blood
plasma sampledgedr aguepaatedubyntie ihagietieiotsayehthdeserisd d tetsirsantei'awel or unit 950
of a device-assdeseriBed-heseainy Adediodtpiasmarseample 908:céirdisatbiodistnibuyted to a collection
tip or assayuiity asdiethas.any. ethetsamolirssay gevicersebyauste:anenskilegitive art. In Figure

9E, the magnetic,field 249 is shown e EE'QeY§fYML¥FL&EL%SQPt§Jongj§m9H£iE}&eﬁﬂ.e blood plasma sample
903. In this examcple, 5 to 8 micraliters otApHLa(fma,have bgen r movedb om a 20 crollte]re\é\e/lgole blood

°
sample. 1t5'998 SIS WHATE Boba EEHpIS Car be plasma sat g?rgf(é%]cué?ﬁ(gh_ héttiod of the fvention. In
an embodifrebirPEstEreuds Jrhe FortieartioONR SR sTa Eamste Ak At eA b separated.
[00193] Otheriexdeiplanystept oftaymetibddasrdeschibedonls: besve ipletetcanberedrdermove the
blood plasmabsanplade arethenwell arinitxapeapilianiphasiongroeiection tign(whighean 20¢ operated

by a rgbotig syiem ehLARLOIReLsRier.Oohitbednvention sallectsiiha bioad: plagma samplaby capillary
and aspirafion foree, Another step, can comnrise,distibuting.ihe Rlagma femAlE N3 dilignt, and the
sample can then h,g 5ﬁutedcoby the diluent. The diluted blood eplasma sample can then be collected by
the collectiSPF i H A Bratiet i mFIEE VAT ATS R difatdy e ds é*‘%“ﬁ%éa%ﬁr%ﬁ% AR tR&R e mixed and
distributeds#ritde & RSt iDiHE & Be ehsvicaltd B BiStABULEE o 61RE"6 F&5Fu AR L0 SE.EY units of a
device of thetmvéntidny Thecsamyptectancdsobel distiiputed intohanyothertypelstidevicesich as a
microtiter plate;Aswvedidiheebvigusitorthosa:skilledinihe artn[B0104]Therexamplepsoaess
demonstraed.in,Figues,QAdhrough. 9B canhruused with Qihgrdenices and sysiems «ather than those
disclosed herein. F rex%rrgéa!% a fluid ransfir tiLB' can contain (tlhe aggJutinqted m%su%iggg)gmtg%gplasma

eaction can be mneuba an exemplary method g an exemplary device igure 1, & reage
could be dreposne Into a microtiter p ate. Other devices and systems as wouldbe obvious to those

skilled in tAFSPCERSTIBY SitPee 1 e Qs i &L M i IS S Pl S B S8 3PARER 4 Hsclosed
herein. [00195FTHE: sarvifsieoiise iy Haid chinedisy Beehirotdes avarTanrerenie AaRRsrE "Etch as
usingsa samplecatileotioditde ick: eapable’ bEddutionthF hethdusinfropthe:samplendiestioncdevice can
comprise a.uhes i thewduarsdwa moveablesealstan containa welunenfradiluprt Diaigraierable
embodimept, ipe.volume At EQ%SJAP@&EE@%QE@QQ%HAH&‘?&L&%&% in aboutthe range.af.RQMmicroliters to 1
ey, D abi e FANGE. 0L 00!, 100 0IGIONIBTR.42 POGMIZIONENS, 0RIIE)n an aspect, a
method for Automated detection of & piurality of analytes in a bodily fiuid Sample 1S provided that
comprises‘.‘eﬁ?‘ﬁ'ﬁ‘ﬁﬁ‘ing the bodily fluid sample to a fluidic device, wherein the fluidic device comprises: a
sampié colfdTimunbedbrfigiaregat-Eomainntreatsddilyf ildussamslecdin wniairish 8887 68itE, vherein an -
individual assay dirit af said. asrayeflassayunits is eopkigutedotonun dchemical feactiom thicyields a
signal indigative:etansoindividual anahdenafisaid o hualityef analiesbeing delectas and.an array of
reagent “”d}%e,"é’et‘sgfce a”;ld %%els%gé\ﬁgh@éars, stool, semen, vaginal fluid, interstitial fluids derived from tumorous tissue

liquids extracted from tissue samples, and cerebrospinal fluid. In an embodiment, the bodily fluid is blood and can

40 be obtained by a fingerstick. In an embodiment, the bodily fluid sample is a blood plasma sample.
[60180] A bodily fluid may be drawn from a patient and distributed to the device in & variety of ways inciuding, but

not limited to, lancing, injection, or pipetting. In one embodiment, a lancet punctures the skin and delivers the
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reagent unit of said array of reagent units contains a reagent. The method can also comprise engaging
the individual assay unit using a fluid transfer device. Continuing the method, bodily fluid sample can
be transfererldfismbtivesample footientiorrarit. tonHe pdivicgirassayveninusing thelfleitrransfer device
and the reagent o iheipdividual e agentyunit ear bentranstesre Wterthedadividuabassay unit, thereby
reacting the;teagent with, the.bediwfluid:sanple 30te.yiald.the signaldndicativenefthsindividyal analyte
of the plurality gl analiss,belao deiertedstn smaampedinsalz. e il diansigt devics somprises a
plurality of heads, wherein an indjvidual head 011; the pILljraIr%/ oflheadsils Tc]?nfllgur% to ) engage the
individual %ig‘sQV&ﬂ‘HIyﬂ%&l (R HE e S AT H T S B aeyiEe GSPH G188 % oA MabiEhrocessor
configured'igeelirect el erarrdter i thaaisamy furrearpieronT tid sarfpIe codereidniealid the
reagent frosiethe: mapliladwadhiredgénicanit into the individual assay unit. 35[00197] In some instances,
instructiongoasg previnies ouhe nrogrannimable preersse{or examylrsrby:acuselya-subjeaior the
manufactuggn, InSHLCHoRs: candeRravised om an.exel nﬁhéﬂ@&@&:@d %Q%@%ﬁ ReysenRakglegtronic
devicg,or & SpIVERTIS nspctions, oan dect e step.of ransierna e ool Juld. sample to the
individual assay unit, For exam e ste 0 transferrlng t f) sample can aftect a degree
of dilution B e Besdhs s Eéﬁfﬁcpdf%"‘f‘ﬁ fﬂé“lﬂ?ﬁ\ol‘?&i?% §*§§ﬁ§}p&ﬁ?t29&*bﬁrﬁ¥&fﬁ~.e signal indicative the
individual BAERié of ehbopineatitse el el yeddy40lsating oleksectivg Wvimia dicteetokyiranti@em some
examples cthedegieeofgihitioid. ththenpadihe foidbsempiebrngddhdngignalsdandidativertfdhe at least
two individialyanalyies within aideteciahletangeasdesssibedhgrein. 100198] Pattern recognition

techmguew@@} kf&saﬁggnw%grﬁmaﬁ}mﬁ]Q%%@&Jé@@u%@@om@a{ﬁ% el Mweuyeafu@ﬂ@mﬁ by a
method as, gmt % ereln IS Wi n or, out | e acel;ta{)lod} aggﬁgcl;og examp %P GTECtjlbki' S|tgnals

outside the TEBOITAbIE Tan @;éeésgﬁ be ?5 S TR EEAN range Can be establiched dunng calibration
of a fluidiciefvit & theFaisg dht C&ﬂ*aeaggfay Geats EEERaf S R PARGLY i E S RRHE A WHET & device is
assemblecthinmaljirsuiie-tinveifaghidi: B{e0409Insembtinstmee s, v deteenis ef Sifiallot.an analyte

as detectetk:withiacdawerthitdtion factor-aidegieemehdiltion exeetds thabionadighendiution factor,
the loyyer QIiMQm&@ﬁ%utg@&d@ﬁﬁr@é@@te@@semy@&dml@em@@amt@mﬁesmgangeayaﬁgnsn@f an analyte in a
sample as darhveel TomLsignals ltom semplas with llerent degrass of dlulion ol Jawenas the degree

of dilution becomes greater If td ]Lsd oes h PPen an assay resu tc,;ant be verif e The stt stems,
devices, alfl RS S e et &I B IR (R KBTS S G AR St o LT S R RE TRESE &8cribed that
10many PYEHévedscian H’@’F@#é%’ ‘”"Fﬁél’s?s"ﬂélﬁ’is' g Gicagioafy Pﬁéfﬁﬁ%%\ﬁa’é‘%ﬁﬁ?}%f the quality
control featareaaiswolidibé expeetattin sechab oFatory settinge {00200} hreahsesnbodifrmemy-a sample is
diluted in acratierthatis-saiisfactasyfaidheth-high-sensatiuviyoand daa-sensitivity assays. For example, a

dilution ratig @k samPledQidiHent caRI&IRhe+aN08 Qlabaul 1idQ 00 $l e device can enable a
sample to be dI|Hted |nto ) SER %gellocatlgoqs or extents. The %eV|c%10c%n also enable the sample to 15be

nan em ment measunaglan amal samp € U Ject performs &
subject to sqerlal ilu ons In urther Instances, serial dilution within the device or%}/stem can dilute the

sample up t§THHAY BT BB FFB201T RSB R RS S HBIE CSRATHAG S ARARAS Yor detection
can be movédfrBaraitist 1seatots 'a sSee e st AisHBY &s‘ﬁﬁ%tflﬁ??w%%ﬁ‘f@éw’@?‘ﬁﬁ@ﬁé“fype action.
The smplercén derdiawrdmadhtareadtdn tiprdiecapilarydotionnersrederceg dtirraspheric pressure. In
some emhogisneRtscthe sabiplens memaddtosymany lacatio ases20i neluding an: arsayh@fiiagsay units of a

device of E@@&%&H%m@ Qéﬁ‘%?ﬁé W&lﬁcmdm@nb Qusing af a.dewice afthe.inventianywithe process of
moving the sam l%% mateqler ew‘ sterq of the invention, as described herein. [00202] The

S can in a r¢ac
assay unltg and/or coﬁectlon Ips containing the sample can also be moved from a first location to a

second lod%H8H. Fie ﬁP&@%@W%ﬁ&Wﬁ’ﬁaﬁW %&aﬁ?wﬁi BruresitEchas edhPBE AR and carried
out by’a usenuesfihefinprstotel casfo0203Y nikipldnipbaineisn e Hysay Yitiesarenmoved Yo €ollect
reagent freema seage ntemitrof divecinvent onninymanybiem bodinments| rheveinantofafivasgay unit is
automated; AR Al B-TSY iRgemx ShRipalte-dyRe astioncan hesuseditt.sollect reagentframia reagent
unit into a%@o%%%w@'ngoggl%n@m%@p%m@m@ Des0.aAded 1, AMAssAuN i hakeomPrises a

capture surfa e, the entlge0 %%It can b]%]{Ecu ated for agerlod of time to allow for a reaction %etween

11C es from ermore, 1 a pot environment w. .assay syste ¢ operat
the sample and"f'he capture sur ac e assa e amount OFI%Ime neeale(‘q:lrto Incubate the

reactith |sbé5ﬂ%"ne’ﬂjé‘f5éﬁﬂ’é1’ﬁl o] fﬁ‘é"fﬁ/ﬁ%a@ﬁjﬁs’sﬁi}“ﬁéﬁ“ﬁb“f’uw Hnabe b Ear BE R OMAtEE by a
system of thiedrgertionsdnantermbddimeneithenihtutsatioretivne is between 30 seconds and 60
minutes. In another embodiment, the incubation time is 10 minutes. [00205] An assay unit can also
be incubated at an elevated temperature. In an embodiment, the assay unit is incubated at
temperature in a range of about 20 to 70 degrees Celsius. The assay unit can be inserted into a
heating 35block to elevate the temperature of the assay unit and/or the contents of the assay unit.



[00206] In an embodiment of a method of the invention, a conjugate is added to the assay unit after a
sample has been added to the unit. The conjugate can contain a molecule for labeling an analyte
captured o ddptere Surfasedn thedssdytunitsExarmplesoidonjagate siand: captlirestrface are
describedineeinaftes pbhie-conjugatacanbe s reaganiconainedwithina-reagemitgitn The conjugate
can be dliﬁtﬁt}%@%&h&@% myt DY RASPIRLIANSYSNEEs o P AR RIPSHS: RR AGtIORL I6RR
conjugate has been distibiyied to an assay unlt, lhe.assay uni can be cubated fo allow,he
conjugate to Teactwith an anal e Wlﬁ1 & gssa un| e Incubation time can be determlned by the
type o aséagﬂatltwéfaﬁfaﬂvratafﬁeﬂaét&aw&rﬁ%p?t&%at BRYSH FERL AP RN 58 ERY t¥tH&tature
appropriatecfolhtithyregetionh 0020 Frinr dlvdspare, a method of calibrating a device for automated
detection ghassianatytednrecodiydfivigisampleiis provided tA idevioe Gcarincomprisgan asgay of
addressahjg.assay sitscenfiguiediodhachemmcah veaatian thatyieldsra detectable signgl indicative

of the presenge. ol ARZERGS.0f Jh%ana@ﬂ%q anfa s gtr@sﬁ of AAdkessRR arefagg{ataa@aaa&haf which is
addressed to corresE)?nd to one or ga?yt unlt‘?wn‘ said eV|ce such that 5individual

reagent U R R AT AR d i rar T r??:ne fo the corraensamén g aagsa iy ﬁ)rboe?%n?é at(h% arrays are

assembled i i eV TR gEViEac e f?r%?féd“bt}"é‘aﬁﬂ r”‘éﬂ‘i‘fﬁ“fh@ e sl P URRs AR Fe%Yent units
before thepake assendidtdn thd devicr: Tricvdevice Geimnthierisaiags @ntsiedni Sirg ehecdrlitirated
componenis)ymakiigdhegeyicecandoa sanethod anthsystenm: tiatwtdize thendpaceymedular

componenis.d 002084 LAl atienican bR, established hy-measudng.he perfomance.efassay

reagants, ol a3 coniigaier hobslole s arsey llaaRd eagenl 0L AR aRemBlel In a device of
the invention. Cafibration mf%rmatlon and algorithms can %e stored on_a server linked wirelessly to the

assay sysfehic CAIPEHER SEHHRDEASHHENTh HdVAACE' F Fati SRPe Vel 15y REER) S BE ot med in
replicate sy8tditie @ eparate location or by using information obtained when the assay system is
used. [00209B Eealspect, exeontiol mataiiatacean be-usddirisdevicrrar siistenmioimeasuféor verify
the extent.ef dilutien 15efadodiyfluitsampla- o exampie; aneiheissive 0 solic-phasashased

assayg SU%&%F[H@%&% D%@O&E%%d#%@%a@o’ﬁ%%ﬂﬂ%%ﬁ%ﬁg%ﬁ&@ﬂ&qgfﬂfﬂltﬂe ;%éﬁlt%&meOl
without destrugthn of |t% unctlo mgydsr t%ef% ethods herein provi e m thods tq determine the

dilution achieved in a POC sy %an sin {dns osahl8 device with au 8?%‘36&&‘ melgfan58 ‘and/or dilution.
1002101 INCSRE&BSEMTSRY, Péf H*i’elfhac‘fc?rﬁ% et BEPELHVE ARENTESL %ﬁ%b‘f@e%wse of a server
in real time'ter 26 mtay red Sempricr RBCPeb@m*ha pebefiigent dreakam piés BniassairesnepEspEiformed and
a control assay @ar benrunismngaratieiotth&lastay: Ehe:dantich assaydrevitesdaieasureayent of an
expeeted dilytion: afthe.sample. In some examples, the control assay can verify the dilution of the
sample a'}‘éa&'ﬁb&%ﬂ% ttafa m&m rtﬁt;]m@m%%qmt%l txeqtomexa RWithin,thensystem can be

considereg accyate, | QD%OO Aimelhod etmessiing.s yolime Sha ldud sampi sen gamprise

reacting a KRown” quantlt o ac roI anannte In a nquid areagent to “a detectable
signal inciBAATE B e AT 1 gﬁﬁe@&oﬁﬁm@‘h o ot ot (ol deteca
expected iramsity oillsaichidiatarasiole isignal pwiskerematiissaxpeeted eanShylotarid Sigwalls indicative
of an @xpeoteddig)umeiehthenligeid sampleantbwhiese mngéd dicomparistn providesapmeasurement of
said volumg atsaid Jigic Sarmple hRING MIRARMS &tkul JNaNLIBSIRNCASH IR ICOREQL aMBhAQIsHROL
present in Said JAuid, FAIMRIE A0 9@%@9@@5989&&@8[9&%@%@9  Bodimanh. g mathed can
further comprise ver| |ng the vo r ((])f said li udd san;gp e when ) m&eacsurement of the volume of
the sampl&ISHRIRAbSIT BT Ot the expatted Voluha pF the Tiqtid Sarisie: [00213] For example, a
method utifi2&d!ld ‘d@%%dﬁ?‘wgf&ﬁthdé‘%fﬂﬁ‘é’d%é?@ﬁﬁm@aﬁ%Pf’r‘?é? eoimptis ?é%tbtﬁ‘}g“%ddlly fluid
sampbé cortainimixart2pgethamatptaclidh Hoeademrtodtieldrazdaieciabé’sigriabindieativeidfthe target
analyte; angkeaeasiring theneitantity ebthestasget anahdednthe bodity-fluig sampledsinganarintensity of
said deteczatﬂtan@atd@@emdﬁqati\&,@yo&t@egtm@t analvieand fhe. neasuspmentalsaidmelume of said
liquid sampl araTQ%mQ;%‘AQp amp Igﬁ%gd m%t%?doféfofilt‘ég sample can be the same sample. In some
embodimen s he control anal 'y does not react wi h the target anaglte in the bOdI|X fluid sample
therefore 5?%%.5&%%‘%‘%8%8%&?““ W et RITOR B L PaR 233{“5?133]?/% ot TAT IR SO et ahces, the
liquid ‘SampreariaseHec bty Mifd %‘élrﬁb‘@‘éﬁg diresrEh ettt safsR S rroPERENP IR A CYREB! liquid,
such as wateheaidiatbloodesinplair Orirpandtherdxamp leieassaliVassatmeandisublood $diviple.
401002151, Acentrolaralytecaiaee, widhaut ipitationyfluarescginlahated:albdming fluerescein
labeled IgG, anti-
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fluorescein, anti-digoxigenin, digoxigenin-labeled albumin, digoxigenin-labeled 1gG, biotinylated
proteins, non- human IgG. Other exemplary control analytes can be obvious to one skilled in the art.
In an embedirkedit, theisconttd. Aralyterdoes aotoedardbea umah hodiBe fluidisamiple b[68216] In a
POC systemas idessribed-harein.configiurddadaicghapluialityfianahes withinia.sample, the
system C%ﬁ?&%&:ﬁ%@%@%?& dilute and mixligidSHn ANLINGIANSES Alaytomated system or

user can L{ﬁel & C&Qtl’d 5aﬁ,1 aX Measure Qes ngu{p{%gh%%g%akgegghleaé?% %nd I}gcbt] 1thlat dilution into the
system cali graﬂ For exa ? a cor%?rol analyse can be never found In the samp pl& of interest and
dried tto %i‘?&lﬁg‘j’eaﬁffﬁ‘?’i|‘f’e*ifﬂré1ﬁhéff’ﬁt&aﬁfpﬂﬁélﬂ"r? BBt BT BHARISE TR B RABRH R Thik&t with a
sample inthe retgerithamieTie edptehtrdtigrioanayiceambevmdastrdonts ndicabe the volume of
sample angdsany difutiompacionned:apdhe shmpled 1062bkl-xampldsied pontrolanalyseéstor an
immunoassay packidsnhutarenetdniediianfusaessaintlabeled-L0Rotain. bigtinylatadoprotein,

fluorescein; '%%%L%% 3%%91@&@9?[@%5&99%'Pﬁefﬁo*?%%f 8%%%&&%%&%%%% &H&%M?%Jﬂ?u“” For

example t e labelingcan be achieve aving at least two haptens linked ecule of protein. In
some emBoHHERT ?L SR Oft%?lléwg?’“éolyn ed p %F mole ec%\g 0 16%)0 &1 K A°Fur eeggg?n“ odi ?%eér)u 4-10
haptens a?@lffﬂ@éeﬂ% Fﬁt‘i%@tﬂ%%?ﬂl%féﬂ‘i“l\%ﬁﬁ?‘bfﬁé‘%s have large numbers of free amino groups to
which the 1819 Tsecanble mttastiedotnr iy instet s blefiten-mogifisith pistaivsaredstatshes.and

soluble. Als@; hapiersisuchdas-dbfluoreseein andviexasRec argrsuftigienthy-large ancdigidthat _
antibodies With Hgh-aEBY.GRB AR NAdLHRLEXRMAIE, @ haRteR IsHAIS RNOUER Joutilthe. antibody

binding site) 9. sme embediments, haplens.canhe Allached o proleins Using reagents, such as
fluoresceln |sotf10cyana te, an uoresceln carsb IfIC amé NHS ester to create control analyses n

which the 35 e%g%’i’%&fﬁ’ydfﬁé‘%%%‘ya}%y%?&#Hteé Tha B OSSO hE S s hents, a
method utiit?&s s ietreents Adaee Ths Korne ‘é%ﬁ%’ﬁf&%’“’é‘*&ﬁ’é&e&ﬁﬁf%F%{Pfﬁﬁfs;’é“?@é{v‘é?d?ﬁ|Iut|on of
the samplevandvesir Ferédenthetoioatrdivandly s&mdre: stedbiéleBriedi vontio ahalysahedindeiformulated so
it dissolves:¢apicsand/oncermpietaly.ensexpasisie 40 ailigwe sammpleinlnsame.embodiments, a control
analyge can.he.an analysefarwhich antibodies with high affinity. In some instances, a control analyse

can be anlfi‘dl%’%‘?a%h%‘te@ta?rﬁ%cc{ DS saction wilh any,& ”HOQF %%s%?‘a 204G, GO %rilf%”t Additionally,
for example the ana se can pe Inexpensive and?or e g%{é O make. In some embodiments, the control

analyse |s"é‘t‘éif)‘?%ﬂ%fv%‘?mfﬂgeﬁfBWﬁﬁ%“%fiﬁq%’ddlé\%%S%? '8y <tafit 8“@5’&%@*1’1gfé}ﬁdzﬁﬁ%’ﬁf’p‘l‘a?végmers used
to create analpiesiathrcolatefaye retmptapdlintld e prote Feystetieagnisut et rinedite aloumin,
lgG, and caseimitbikeihptaryfpolymes carnignsed sedntocoraatéraoie| ten glysesigithindovalesitly linked
haptens inglige.udArernal frieddonDextan Relviny pyralidone. R xemplans excipicnats used to
formulate g nmpu%%a%@wr@ggmm%45194}499% Ltafge ek limied 0 SYoseSalts. Anddhuffers
(such as sodium phosphate and é\%c%hé%!l{%)&% [me%]aglloélc%“ﬁoin?na'@e and metnod as described
herein can DE Use ﬁavarle ways inclu e exam Ies di Brlbe erein. For example, a
method cafRiEsEEIER Vbl &%@W&@bﬁ?ﬁéﬁlfr’fs%ﬁﬁ%%%B‘B’dﬁ?ﬁ‘@ﬁ@ e tFet Ry Fﬁdé"&ﬁ‘f@tlon ora
dilution factesewre degreasfditticrs ofia sabapie ity doirk irsiante s gemethtd Y9rdyidssanple
concentratiofe@fithe:co ntohanatysanivasamie ohagysien' orgevieagdescrbedherein to detect a
plurality of anaivsss, doeasusements.irom asmethosheraitnysing:a Sontalanaly seicanhg,used to

verify or dgsgripe, dAMeAsUEMSALS oL AICSLATRNAESAEQL L1PIRle. A MIdransfer device with

multiple heads may be used to dlstrlbute li UId int Ftura |t ﬁ% ass?( nlts mcludln acontrol unit. In
8y

some instANEEL I EHR BE SiRaE ttﬂaill Ui BRROTRt BidHE OB i0e SRS o‘f Hiteis the same

or similar BEESH HeeT ARAdEErivie! ’l?i‘%&‘ﬁ’fété’rtﬁﬁ‘éaiﬁ‘{%a%a}‘ﬁ‘éﬁwod described herein with a
contréf andiyEE) darrbeivysectonverifyrirat theidd freict rvedumesbf sarmste lhagdreenbeelected or utilized
within a dewige:or Gy stenkdnaneihesemnhodi pentda-mathadie ifies, B as a personal electronic

device or a server, The instructions can 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 individuai analyte of the plurality 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 ieast two individual analytes within a detectable range as described herein.
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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 analyse verifies the
correct volofsiof:dilutecsainptehhasteebr distribistethito the plisralityoh aritss c1002201oFigure 10
demonstratesianexemplarvsRsthod:af a canirelassay as.descihed-hergineempesingalkavn
quantity ofcontrohAnAE. m&é@%& b@é@{%@%@gm@%m@ mﬂglgg%ayobgﬁalmmm solution

1001 comprisin known ass of trol analyte 1002 uid of t olution ]bquemoved and
the unit 1(%35 atr?g%afgasiélg\{;e ﬁ%éx?:%%ffo © mnﬁ? 1%e¥f@6’]5 f% teléat?ﬁ‘lft gff)%ﬁi ?eedsl]fnai’guf ni can then be

inserted irf88 lﬁgbé\fi%eéiﬁﬁnﬁ"éﬁgﬁﬁfj‘fé"d“%’lfﬁigf‘fééf RN L BT R A R P reEgidee et ample or
diluent 1008ithexsefia POOBzanlyood &tiveréel dhaf gipettddpdnvsteind mikedvittthe dried
control anakyte 00z amithitn thiemunit d0id 0 tonpkeateract dabrGlzsoiutiorsdQ®4 wiithign.expgoted
concentraigfiod e GRnitelsekdion 4004 cambeeptionallydiluigds Rransgmbadiment: the. cantrol
analyte 100¢ can be deleCG RING SAME MANREHS @ﬁqeaﬂar&%&a@ammmsg@éémmm@ control

analyte concenfration in the cq tr% solltjt|ond1004 is measured, T ?%surerp%ntto{ the concentration
can B usB8S ToEAIENSE ThE Yol Ui 6FiHe SaHple 10073 Bade i f5 creatd the Eontrol solution 1004.
In this maMfef, "4 s AR EB?ﬁﬁ?é}fée?Wé measured volume of the sample 1003 with the expected
volume of iif@08laimpl exbBBBen. 0 B2 <l ileird éxamtip lbat fe thibferydydel ly bdrebenemovedefrom a blood
sample. Hewevey aif.sometedinloadtell sfemainy o r@dehl oadce ks argnotremavecfrom adlood

sample, a methad with @smwL@@ﬁ%%@%@&&@%ﬁ%@@{{&g for effects:fromared hlaggcells in the
Plood sampigs Jec%§3gr§§ JEmARCHl AN AN SIONTISaMI.r RXAMElS. dadiam & BT gl. e tota

volume of a sample), the quantlty of an anal yte in a fixed or expected volume (v) of blood can be a
function of th¥’ Pl%?% Betit (H expressed here as a decimal fraction). For example, the quantity of -
analyte witPP2 Honeapritisty CRPasHIRG CAp{1e ey deertisntie ety 1A sdrfiRe ith hematocrit
0.3 is 1.4 timmes ithaifor assanplewitt-hemztocsitGS ol i brrexénmplaryrembbdiment;atidituted blood
can be dispensed.intaadeviceaspaseribed andsed-eellssanitereimnoved.Aconirotaaalyte

concegtratjop i Ehedrpiémy@rmmmm@m&%%%Mﬁ%t%ﬁm@oﬁgmpﬁm@mﬁ@mple
plasma and d% ermine the ematogjnt 1002221 In som mbodmgjggg%glpo qg conjugate may need

€ Process.or moyimng esam € can eautom yas stem sclibe
to he Washedn rom a reactlon SI'[e to pre ent unboun COFI%U ates romp ucm Inaccurate detection.

The limitin§*¢tép 3¢ ?ﬁéﬁ?iﬁfﬁ%ﬁ&%@%&%ﬁé RS IO AR R TR t?f’rﬂ’ﬁ‘f%‘jrﬁ‘gléaéﬂ?”%?ﬁ?ﬂ?ﬁ% carryover
and high sersitiorsyits Heperee ot bivtse ishirs v o valced unb otird Lomjtebar THe Rashadesh can be
severely linaited prowaconicrotiter plate format due to the difficulty of removing the wash liquid 25 from a
well (for examplan by-axamatiameansi-An assay uhildeviee aadksystanmabhe iventian can have a

number Ofnggyé&mgﬁﬁwlﬁt}%myo#mg% areibandled: Anadvaniage may.Re.apimprpygament in the

signal to noise ratjo of an ssa;/rsg%gt%%t}tgemoval of the conjugate can be difficult to if conjugates

are sticking etot? ecareegfn the a Units of & device if, for example, there is not an excess of a wash
solution. 3%%’6]299513 %a\ﬁ%}%ﬂab?eﬂ’fédeyﬁ%‘j‘bﬁéfé%%t 8‘6%13?‘5’5/9?§|‘1‘ﬁé?‘5ﬁ%ﬁ‘"ﬁ‘f& tHEWALH $Btbtion from
above or drewkirsg fthe nwadhisolgehongcanteiqarinestits Hguid sirfitarnbreiaieaclifg Bfimeisample.

The washing satmber repeaied asmiaryttimesas nteegsatyn @02l \Mheny isingua Wastedosffer in an
assay, the gdevicesandsioreihe wash.hutier inreagenhunits anchihe assapdnit-candehrmught into

fluid comWpdggqlpgl%;he;iﬁgd%%hmmn%agmQggmg%ﬁl&g wash reagent is able to remove 35unbound
reagent from the ass Eg units by a out 9 9, 0r 99.999% b Q{)n mln %(‘eneral a hlgh washing

efficiency feguning 54 MG YEgree 61 3 W GG RREEY bafmke SR S GRS B ferred.
Washing effithefty ‘i%“%‘?b‘i‘&ﬁllyﬂ@fﬁﬁéﬁ“?ﬁ?ﬁ%%‘hﬁ’%ﬁf&ﬁ&lsf%ﬁfs&a@R?é‘r‘iaag%&?/sfﬁdtﬁ@ téta¥mount of
signatyentratedebyarassagavitiviie washestegd/ antit carteordadityydetermined by routine

experimengation. s anvbegeneratytpieferaddo increasethie Meltim eoikwashingrsalatenand time of
incubati0nbbéataw@mguﬁesagriﬂ@im&gﬁe%Lgraalﬁ,ﬁrpgb;@cgwgna@émn [R50 40embegiments anashing is

performed i 20020 200, 20000 gL AN Qufist pislerabitslifaRN ARvl.afil to about
500 ulwas]ﬁmg tv)u? ora out 10 to ab about 300 seconds 00226] Ad dltlonafly it can be

advantage‘é’ﬂté‘“f&éG’éfgmsae\%?ﬁ Wids BRERSIFIORHIELS \t/\(féLseﬁss%Ylu? SN GRIEHAr& L85 afhted by periods
of tim& whelpsfriyRpasinsBngtin PP ersats W&%@aﬂ@ﬁ&@afwwediﬁw%wégmﬂ@%éﬁw@meled
antibodiestifugeterdimetinoathieibeliinashssotutidhiontaprotected patisroitdéabsaye ahit such as
the edges Qr.surfacaswhere dtisdoasely-hatind-apd.eanthenbedamavedwhendhe mashuselution is
moved from the 5Sreaction site. [00227] In many embodiments, the last step is to distribute an
enzymatic substrate to detect the conjugate by optigal or electrical means. Examples of substrates are
described hereinafter.. [00228] For example, the reagent in the individual reagent unit of a device
herein can be an enzyme substrate for an immunoassay. In another embodiment, the step of
transferring the substrate reagent from the individual reagent unit 10can be repeated after a reaction at
the capture site. For example, enzymatic substrate is transferred to a reaction site



and incubated. After measuring the assay signal produced, used substrate can be removed and
replaced with fresh substrate and the assay signal remeasured. A signal indicative of the individual
analyte bdhigtan pedetectstusirglitrsirsteinas foasenpbed Heréin frormrbotintheefitsfum e second
application phauask atecclhecsapondsubstrate-isdasuatlly the sameasdhe ofiginal sudostrate. In an

em bodim%mdstla@eé%ﬁpﬁg%tt bstrate. i ttapsisuead Q.ateagtan site. bl ormyasegendreagant unit of a
device hergin. I, anofher. & Pegs% e@tetpo%d%%%% étt@%t?et%at%ettggﬁtsttmatea%tgea&ttgttlatlte from the

same reagentunlt as the original substrate. Transferrln a second substrate t ereb create s,a second
reaction td e R EETOHE SG5al TAGICAS REBEHS S Kﬁs ual Eanter eelcr)tr Shsihy ays e orlglnal signal
and a secethtaetﬁt‘éffstteéf‘the%féh‘aﬁadetgﬁ%&r%aﬁ “Bea%tﬁpf%’d ‘ﬁ%%‘l&tﬂ%t‘tef“fﬁéhﬁt?é‘f tfft@t‘?éfﬁy”of the
signal inditatiwécofthéciidividbel aradytelandwihethérthécassapwasiorepedy condlctetioP0[00229] In
an embodimenicthenintensiies.of thedmnu iplexsignals can be used for quality control of an assay. For

example, %6%15@[}@!1%0@@%@%@%{%&% %Qa{anéQ?@p@QvﬁaanZQ%aé‘Q%ag%Qs/%u&QQJ&ﬂgJ&Ofe the

assa){()res%e%rmnay 554 um s rgadg%q u['ut Are asJem%lQ‘p i zmevzcclrpt%g E’lv%n t)et qq‘» Tc'tng 1% O(r:rga 10%i arr]tg rein
comprises re-loading sample or detector- -conj t;}?a e enz me- 1 lbeTeJ antib O and or the enzyme

substrate aﬁmaﬁtﬁt@%‘%%tﬁy SPEHF AL %t@t%‘ét%t% TS SBA it fﬁt% COREET: For
example, rergiseretiaty s sap tiprGrumirasriescritee éarﬁﬂbeafﬁr‘@tﬁwrtbwetﬂy’fﬂﬁetmr?%h‘tfﬁor to add
further samipteternganiyotmiaterlals obtain a second signal. [00231] In some instances, a method of

re-loading ey s9bstratedo:anenadyae-dnitis-enabladythe ability of.a.systentyas descoikedikerein to
automaticglly o, %ﬂrﬁf&&lﬂ% é,@amttteﬁl@ttﬁlteegeatﬁ mtetae@a% ysuttlt,@éem@eﬁ@yeagemt require

the SyStem tqléj ver a re léltttts”trI etgg%% 1t0r Oth?'u ?)uxlgtl‘fjste t",:ot?g tts ﬂc?o hgsoys LS an aﬁc, &ieSCI’IbE‘d
300ffers an oppporf 1o p033| enhancy e relia ility of the resu ts, A response o served following

iterations Bfrﬁﬂwgd‘é‘ﬁee“ﬂ%ﬁ?ét‘gﬁ’ﬁﬁﬁﬁt‘ek&ﬁﬁ B ?é&l"tg%?ifi‘f]th]é‘?ﬁﬁu%lfftoé%bﬁ%?‘?%%‘i”tb calculate spike
recovery. [00232] Experirfieriddrave shown that by adding a second enzyme substrate to an assay
unit, the reproducibiliyboliresultscan peviaintaipedvd msoindoembotiments aseontiolethethed provides
replicate analyses.using aRASSRLNIEGAVE.aJesReNSe SIgnificanly lowesthamthal Rxpested.
35[00233] Vit Ay QN rﬂ!emo%mpg%%%%g%%tt@tr%tttnmﬁt&@%etm‘atguﬁmgﬁt@é%ﬂ%@%s that can be

accounteorfor or postulated from exec tln% a control me X og ary assay eyrors include, but are
not limited T8 RS S8 M AR S ERing 6 ah Bsaay LR %?nge\?f(éel SMproper Aspiration of a sample
and/or oné’iﬁﬁltﬁdfésﬁ%éﬁﬁtghléﬁ%%}} ‘iﬁhft‘“’@‘ﬁﬁ’f"”ﬁﬁ)é‘i%ﬁ%d properly relative to the photomultiplier
during detééibi Aandbed missingrassairunit inighié deicerorsyste mi4al00284drisehisembodiments,
the presenhinventiofupramidesia Mmathad of-uhtaining pharmeaceiogitaledatausefu; far asgessing
efficacy andipetoxicity:oiapharmasssticabaeentiiomatest anmal Utilizingthesubjgetfluidic devices

or systems, 199534 Y%/J;hlttu%scttq,é%t%tp%t OHmR'E R peelical eaUngof aiphagmageutical agent, i

is often necessary o Kiff the test subject to extract enough blood {0 perform an assay to  detect an
analyte of ‘?ﬁté?%ssatmﬁ%eﬂ%é%%atﬁ ‘F?h‘ﬁ?’?c‘i%ﬁa*dhﬁ“é(thﬁ%‘f fﬁl OIS, ARE AT LTS P heay pame ‘
advantageds RssE b ferdramrEiranfunt e PBBd from a test animal such that the animal does not
need 1o bdditiad 14 madblitionythis«dan @iseratowtive: safintest @himal to Dbl testedvbsehseveral
different time peins ofuisallewing: fena-moraiefective:evalatieroithe: effectsaf @anpagent on single

animals. Q) #MeFR0E emh@htaﬁzyptltmeeieaymeqeeitghemlemte&oﬁme of.hlgogpar 100 gram
of body wef]ght A bene it of the urrgptlrh\]/entlon is §h%ta nly.a,v Y Slg{}gm Il volume ofehlaglq(y:j[ IS required

rnﬁ cTntam nga ana h areageni t ndicative %@ targ
to perform preclinical trials OI‘I |ce other small a oratory animals. In some embod |ments between

about | m|&F8fﬁ??%‘ﬁ%lt%ﬂf@(?%%mﬁé’%lﬁ?éﬂ&I’%\Wﬁlylh“gﬁagﬁ%‘gﬂﬁﬁ%h’fef')é‘t’(/\?e%aﬁj 3‘?55@? 1 microliter
and 19 miciphtédicaie efrdiovi st rdfteféfretcempadhtients dnpit Seinivrsliters of oot serrawn.
[00236] A iutthescativauntageloticeginguthe:test animatalivensievident:n apredhinicaldrneitourse
study. Whep multiplemicss fanexampleameused-eimenitanthedeveals af-ananalytedn adest subject's
bodily ﬂu'd[éay% tmgnttt&a%geqeeﬁett @ttl% H@ﬁ&mwﬁe@smt%@a@rtatt%uQﬁﬁptttt@otlt,@attt@ When,

however a Sln%q te |ma| can lII aS |t own Ontro ver COUfS of ti da re accurate
ater ar aboo Sa odd sa OdOf

d
and beneﬂmaﬁl}ﬁre&f’nlca tl’l al can er or 11g 66 n 50?5%}\3%6618§|%ear1t3 a me

autontticaiF ioh ARG BhtRr ?:%Wt‘ ﬁgﬁ%t%ﬁhf&?ﬁﬁﬁftﬁ thsathiafy fuorescein labeled IgG, anti-

fluorescein, anti-digoxigenin, digoxigenin-labeled albumin, digoxigenin-labeled IgG, biotinylated proteins, non-
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using the subject devices or systems is provided. The method comprises the steps of allowing a
sample of bodily fluid to react with assay reagents in a device to yield a detectable signal indicative of
the preserceofgh Ghalytenrsaitsdmples detectingusaidrsigiiad witl said devite!icontbaringsaid
signal with:aikeewsmprefile assaciatediwithisaigh#anedical treatment to determine if said patient is

compliant ﬁﬁﬂ@”ﬁqfﬁﬁ’@@;@kwuﬁéﬂ%ﬁl@%ﬁ%&fﬁm QE{&@@%I%QQQHNM&% RALIL Qﬁaﬁpm gggmliance or
noncompllanﬁe 1002381 Jn.another. bodjment, the syste g ({ge}mods of the invention provide a

ve capabi lte and mix 11 u1 1 T SIANCes, an automate 1L OF USer
means of ofiscoverfn new biomarkers GS/OI’ val]f atln assomaﬂon of trendcs In suc markers with

disease afti%#Hé Fﬁeﬁi}‘%d’fc%m% ISR GO t&?ﬁ%%&?ﬁféﬁ%fh?ﬁe“é%}&&%“&i’%& PhETHSs ‘of the
invention Gaiy sty eSS in HehiRerIg elsnird eidily parie Atcasar it d By GVeE fiife that can
be used toadju st e ragbdose tenameptinial levelk forparticulai2Bpatientsa(foroéxampley &daptive
dose-rangingnfQ034Q]:Ar semeRBRedIPents.nancemptiaicemaysinglude taking an improper dose of
a Pharma‘i&iﬁ?ﬂ%ﬁ%f@i 5@94%@93}%@?8}%4 a%sgeamwﬂeéeﬁ%%q{me dogg, Qrmayiagiude

it G T s Aprelered mbodimenta 3 palient s tiied
e

substantla‘i’fy |m’me S compare NOWN pro patient or
ol it kc?aﬂa}eéaabsaa%wmﬁ?ﬁm&%rwaﬁaegfgea%ege it Rerein. In
some embudiméntsia rmbthiodnof ale hipignaapsatisritrt relstue sarmple. &f Hodily fielieiosing-atdevice as
describedherein-comgnses-providinguanprotgoaldoshe sumneomaaid daviceyisaicbprotoceidoeated on an
external deyice, assosiaied with-said.Ratient-andaanpsising-adine.anddaeds estsaidisample of

bodily fluid; 3 anchanogﬂﬁmeetae@ts&%%%ag@;g 9%@4§(df4mn990§%&v%%@%ttkm;n if.5id §gmple has not

been tested. In some embodiments a. 3 (}can be not| ied wir ess as described herein.
ComplianG&With IRETSpE TR Fayfhes’ %glﬁ R BV DTSR o R TR &N &5 i Sbtaining
responses“fﬂﬁ?ﬁ‘ﬂ?ﬁa‘ﬁ@ﬁf@a%f&ﬁs é%éﬁ’fﬁl‘é’f%if%ﬁ?*ﬁf@%@ﬂ BUTEERY. Cf(‘)@‘Zh‘QT‘NH‘&[Féﬁ’t 'ffa7'be provided
with a devicetre hetyior ocurivighanprieseaptidmohdrsgsisymanyhebmemon methods, for example, at a
pharmacy jdotkenisema shiricakitial subjeclmay-be-pravided:aithsuck Aeviceswhenratariag a clinical

trial. Jhe patientQf SWRIRCLSSOMACH IRfer matign. mgiygmemm%@mmhgau Ahoneraimail address,

40 text messta(gsl addr ss roth r, eans ofwre ss,comm nlcatlo at tha t el}pe entered
or completeiy on C’F]t 1quad sam nsomee o rn, tc;,acon -G

into the external eV|ce an assouated with the atlent or s vject as escrl ed herein, for example, in
a databas& SO O tHER R gabikie? ﬁ%’)}t}i’n%]l L& ﬁséaéffﬁ'ta 5P é?aﬂif%&%?%a{haﬁ?gﬁ% Yetect
when a sigasilgetieiatter Fohiy tdtetrsriogeyioeraenotJErcir semmie tiemsitertdevice, for
example ahenghvon dide canch thiecextermatedicatcalr thensendearsatiertvaotifyifignthe patient to take a
bodily fluid,sample:s[a0R43} N Bepem bodimeant (e systemsisiproviden dieethviaancuasumer and Is
used in “f%%%ﬂ%s%g/ Q%ﬁﬁl@ﬁﬁﬁn@@t@%ﬂﬁ%ﬁ%&ﬁ!ﬁ\i@m lifestvle mm&%@%&%@ Re.input and
measurements of %%%%ﬁénﬁe'i% 'Q&C%éh‘é?nc J“gu%%r%no AMage, IACIeg CVEQ tabPé'Sméxor xample,

lactic aC|d) ¢an be measuréd. ]T ome em iments, the system can be sufficie °t be .
portable. [BZAF rﬁeaf?ofﬂﬁlawfé?ﬁbdosaﬁm@ﬁfmm% e%teﬁwgdﬁéﬁ 8ﬁ|&?‘iyr§‘fﬁ‘ié?:i Sr&f%égsu%%f?ﬁ of markers
in the bloodueif sediiaiaeiiiesaerisd'pats)and mice that are commonly used in pre-clinical work. Such
animals onbgheave @smalbieluheobhieodend soassay systemsag uiriag renydismialkxalpimmes of
sample arqRadiguiaity rsefitorspesially.inmtRlengitudinat stugdisswhere-savaralsamplas from a single

animal are&%%s&m&%%%&m%aug?e%%f(a%&age%g@é GAN.Ra sspeciallvimparant.when

several analr}/tes need to be measured |n relle lt0024 ne e bo diment, the szxste{:n includes a
enfration of the cont{%l ana € 10 2,52 e eqcrlll-) ereim 1o tec*: ag
convenlenfway 0 package averal e erments re uired for multiple comp Tex a says In a secure

form for sHiFPitiY =6 @R‘ﬁ’l‘hﬁ?@’ ""d‘é@%ﬁ? @@fﬁ%ﬁ‘ﬁ%a&?ﬁwliﬁiﬂ{’& %%Wd’é?ﬁ{j) ‘i&é@ﬁﬁ/g"“i’é’ﬁ)OMG] A variety of
assay$ maycberperepied o fuldicdevice hotordiatdtodhaith redent ienderiobe tecdstdietiare analyte of
interest in msampleAaide stivensityrefulalel sdisra vailablenn ithenaxt thai ganshe-emplayed for

cond UC“n9%&%@@&%@%@%&%1&&@99@@nﬁ!ﬁb@@%@&@&@%@@éﬁt%ﬁ%ﬁ&m&m sPgslroscopic,
photochercal, Bioehemical,elepiiagiamical. MmLRREsmIcaL, or oiier Ehamical meADs: For

example, useful nucleic acid labels mclude the rad|0|sotopes fluorescent.

liected or utilized grithina d othe etametho verifi <;the
electron-d&HEE FEaYEh GRS TMEE K bR S areh o FTanefa suft%%q 8
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 sampie

has been distributed to the plurality of units.
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20labeling biological components are known and are reported extensively in both the scientific and
patent literature, and are generally applicable to the present invention for the labeling of biological
componeri¥2Blitable! labelsdrtiuderadienucidotidesreny unes; Gulstidtes) cofatiors kinhibitors,
fluorescenjum@ietiesx:enaaitt MinRIcaNi-meiatias Hioluninase entlahelsy o colarimetric labels.

Reagents defining Assay ﬁ&@&@&i&él%ﬁﬁ@ﬁ“ﬁ ingl ugsd prexamRIe. manpsional aptihodifsx-pelyclonal
antibodies, ;@rotelns n cle 96 bes %l%thrﬁr Po }f/@]ers ucpean%egtg %f[fcl)gl matr éces car[pohydrates
d

d ef* he cbntr a,na the unit can then 1ce an 8 rh
or |Ip|dS etection can pro ee y any of a varle'%{re nown method S, |ncIu pectr P otometrlc or

opticaf tralkilfg SPFAGTOREAIL’ futreat st 6 %8@??%59’7(8}%538?]8&%? @H?WW track a
molecule losrseig ypionesiranistiariielisdadietny o dbite titoidimdiepiciiilbecstanyoniateridglohaving a
detectableiphysicat opehemicalipropatiycGut ouetectabienlabelshayeibeemwslirdaisieped in the field
of gel e|9C<.t5£tﬁh9{z§§i§m@@£hk[m9&QEQ@'I@@QEMa@QHQS§kbbg°é’tf§£¢§e shecirascopicechnigues, and the

like, and in general, 1991?L%n%%ﬁs%ﬁ'nl&390%%%3&?@99&%%9%%@9 hed 10 KGRI @&%@BAQA’S““O” Thus, a

label mcludes Wlthout |m|t |on ané/ ¢ompo ition detectab e %r?s OpIC photochemical,
culate the vol 1o cr%ate %13 [dus) d’o slo { 1 thi frier, a user can
blochemlca immunoc emlca clelc aci elec rlca optlca ermal, or other chemical

means. [O&?%‘?ﬂelﬁ@é’éﬁaﬁ%“eé%%lﬁﬁ@ﬁf%"fﬂé%éﬂ }étE“o‘iZiEﬂ%ddﬂlé‘Eﬂﬁf B¢ Heredtl to a molecule to be
detected d0&tiddnaproduet rsbbstratle, cortenaymd faecdididguo mEthods Wellhkrdweoirrdte art. As
indicated abaue pamttdedanety of 3hdalalsareusedypijthithe chaice aflabalydependington the

sensitivity J@gw?@@ﬁ&%ﬁ%@ff@mkqntf;e‘med@,gmeoeé@ﬁsﬁamm{@dqw@@@m&m@v&mﬁple,
instrumentation, and %'%%P?i% JBrovisions p'}‘e?%{li%g Clive a%Q%%naJ%Q en,atiached by jndirect means.

Generally, a receptor specific to the analyte is toa5| nal generating m0|et Sometlmes the
analyte re€8pt&¥ ﬁﬂ%‘éﬂof PHRC AGBSH h% SRR 3“&3“6&?13 SPavidi )‘amﬁ’&? t’ﬁeeqﬁéégy reagent set
includes a?pihting e EiteR BeaBidtiniiated) rEay SR0HREvian) tRaE Bifs 16'tHE Gtiaptor and to the
analyte. Thesearalyte 40indshtoeagpecificineceptorioncthiedeactionisite bAdabe lkedirsagentcan form a
sandwich gemplexinwhishthe.anahierisdnthe centenhhedeagenicandisonscampetewith the analyte

for reﬁ?pt%élém&'&?e! GRGIAN. &ﬁzeOJfQJHB IRNAC AU JECERINS 19&&@6?1{ eaction site not occupied by

analyte. T'ﬂﬁ ¢l Is2ithet Inhierently detectable or DOHDE 19, ¢ d%‘l%a AR t&@w%”%é}%u‘%b%%t(?dab'e
enzyme, a a gjﬁ ﬁ%

escent comp ound Inescent compound, or a C em| uminogenic entlty such
as an enzﬁ?ﬁ%aﬁﬁﬂ%ﬂ@ﬁﬁ%&ﬁéﬁf&%ﬁ%&?&ﬁ?@“ ALl e ﬁ&aﬁ’é{é“é’f?a‘)&ﬁiﬁf@éﬁ@lﬁ%?%&fﬁsed Where
a ligand hagmereraka b Pameiane: o e eiahisteiltivio ek me s digh sageriire! arduebraiedi can be
used in conjumeticriwiitbtabeted iaindi-ligandstiddténn ativalyanpddbtenicibeantigérissbimpound can
be usgd insaeQrphinationmith, an.aniiketdnd 002481 n sama.embedimanis.thalahelcan.alse-be
conjugateddiraGtly.1, signal 9ERSIAINCORPANNMS. for Sxample, by.ConiHIation Wikl angRzyme or

quorophore Enzymes of interest as labels will primarily be hydrolases, particularly phosphatases,
esterases and glycosidases, or oxidoreductases, articularly peroxidases. Fluorescent compounds
include fuORSEEEH RN QU ER MHOEHIAL SRS dey Ve g FRSaDe, e
umbellifergeiecciDBHraemitisntiere soerncorripourtashipditiele dioxetanes, acridinium esters, luciferin, and
2,3-dideydrapbtiiatazinedibnesiusuctnas dumirble] 03R4 Methodsiof tietiectirgrlabels: arevaell known to
those of skiligdinghe afitRus iRtexampieshers helahsldsradioactive nmerns lRLUeIeRHON
include scggqggg&q@ counting or photographic films as in autoradiography. Where the label is
fluorescent it ma% be detected b}/ exciting the fluorochrome with I;b%ht of an a ropn RE wavelength

store th fe nit
and 15detSCARY tHETRMRENG HOSTE S BHEE by A5V SSAMpIS Hnierb SLdpmyh Bt |hssa“ec fon, via

photograpHit fifh¢ Ef)?“ﬁ%‘é“lﬁ% “&fcé%’f‘t?ﬁlend’@?é@‘fd’f?}éﬁitﬂ‘ ﬁgbﬂ?ﬁiféf éﬁrﬁﬁﬁéagéﬁé%ﬂ%eé@ﬁ'ﬁ%ﬂ devices
(CCD%) orphrotgmedtip rerstiznekqphototu best $ tthar eRteltionvdeviedn Sirmar izenzsimatic labels are
detected hyrmravidingiapprapsaie-subsitaies onibeienzyraeanddatectiagdiewasulisg.r@action
product. F'9@{:!%&@mﬁl@dcbgI@Eimgtsigm%lmgmg@ag%t@m@tgk mmmggbgﬁ%}g@gbghs gQlprassociated

i e ianeLECLESANAS, Coliaalsahaold dlen aanears RH IS Shye NS SoidRteg beads
appear the > color of the b n some embodiments the detectable signal may, be provided by

|umunesceﬁ‘%§é“’§86?’é‘8‘é“%f ‘ﬁﬁ'i?ﬁ’e%%&?i"é&f {EHRE B A €0 o BTG 188 Y8 PEREPTS e SRTESIoR™ST light from
a sub¥tancaeriiagy. reaphi e irhTth 31eE 1A ‘&@f’é’ﬁ‘ib%’@ﬁt‘ﬂt‘é SR e PEisTHIY SPthislétifes emit
photons ofselectrbmcighetic:eive hylifelig ablight) wiven thercmdve from an excited state to a lower
energy state (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 electroluminescence. More specifically, electroluminescence results from 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 usually referred to
as bioluminescence. If '



30photoluminescence is the result of a spin-allowed transition (e.g., a single-singlet transition,
triplet-triplet transition), the photoluminescence process is usually referred to as fluorescence.
Typically, fee seliive:bmissidnsddotmotpér sistafter dhkseX oitth gobass ef isare rlovedrbisharresult of
short-livedpxsiteel statas mhichyraayoragicly relax il ughssuek spis-aftouediteansitionshett
photolumipgsceng.isbgresvlt ahampin: £9ﬁb&g§i&@1&f@9§mm@c@d,p%&@tﬁé =inglet transiion), the
photolumingscence pragess, s usualivigleried 10,3 Phosahaieseanse. Lynicall. Ahgsporescence
35emissions persist long after the xcmng cause Is removed as a resut ong ived excited states

~ which’may#&idthly through such spin-forbidden transitions. A luminescent label may have any one
of the abolW82gBderbateproperiesh{e251 sSultaBlechepiinestentseercesmeEte werdmpound
which becoriesieleotreniCaliyiexciedys arctheniedbeemction and may then emit light which serves as
the detectjpie:siguad:anslonates.energyiia dithiareseant doascepiatniafiarsa ymber-ef aailies of

compoundg hiave.be %{LEQMQ%QO@E%}{M% e Qﬁe%%t%%qgarg&t\éﬁcﬂﬁ% 851919&@}% wfgne family

of compoun sis 2,3-d ht aazmed ne. uen X sed com |s luminol, which is a
can erta)eﬁedé areact;o the caf)ft res exam fﬁma 81 szrate erre tQ a reaction sit
5- amlno com n er mempers o y InC ude -amino-6 -trimethoxy- and the

d|methylaﬁ”ifhWﬁﬁiﬁén“int%iﬁ%i?éﬁmﬁ’ﬂ’éé?éaééﬁﬁ‘ﬁé’ﬂ?‘?a%c%éﬁdoﬂébﬁ‘ﬁa &89 {ﬁ’ﬁ‘i’ﬁ?éifr‘fé Wl‘ﬁ‘iegﬁ@ if&hydrogen
peroxide ortstdtiam thypaehlgdtesarne b Sesigridtfierifamilye olivohbtad Saggk be detected using a
2,4,5-triphenyilimidazolesewith-iophineassthe cemmonundmedor dhermparentspraductzGhiemiluminescent
analogs inglygesRaradiasthiaming.and.-methoxysubstitientsshemilringscencaima also be
obtained with oxalalGs A LAl ACIIVS.SSIRG RLAAIE. R PHRROE Y A, geroxide such

as hydrogen peroxide, under basic conditions. Oth %r useful chemilumin %ent compounds that are
T act 115 & ?\rrl hﬁ( alme reagent unit as the ort nal subsirate. Transfer'&ﬁ%a S€Cf) i sfr fh@re createsB
also known inciu alkylacridinum esters dioxetanes rnatively, luciferi na e used in

con Juncuoﬁw‘iﬁem&?féﬁa@%daﬂﬁf&fb%aﬁﬁl@%aﬁme{&fé Bibfidhilnedee ﬁ&féﬂ%ws@ieﬂﬁ%ﬂféwaéﬁﬁlﬁnes as
used hereirrintludesywithoutdmitationdrugsppre drerdslastibrfinaldeterticabHbrertsy adiginsefaisolites,
biomarkerssuchias:pxpigssedprateiaswans-gellynadsars, antibodies, serum proteins, cholesterol and

10 other nf@tﬁbpm%emwl%aﬁom@m%e@Hﬁl@iﬁmféslgt;mlggi&al@mmﬁm la&gmﬁskﬁresssage@es proteins,
or hormongs, qr aﬂﬁ{e ”;P'@ “%“z%l/e%%% aAJﬂ 1352 0968%9”5@)"%@% LROWYPERUES: ey

glycoprotelns po ysac arl |p|ds an elc acl s [002531 Of partlcular interest are biomarkers
are associst 8%&?%% partlcular disease or with a specific disease stage. Such analytes include but are
not limited 4 foBeseavéiatadawitthodatdrmeiis eiseasass shesing Fypefidnsisictasartsetes, neuronal
and/or musculas-ded@nesativeatdi sehsegycardianid e asas; e ndotrinedisordessy aretabolicdisorders,
inflamgatignueaidievasculasdiseasas «sepsisy angicgenasishenrnces sohlzheimeangidiseasacathletic
compllcatlg,qgm1 @ggepsggép@pgpm%mgghmm E[Qggl%)ggf also interest are biomarkers that are present
in varylngﬁ ﬂrﬂ nclgellr;m(t)ane or more c%frgrllgcpno lissyes éll;]%lllzjdlng heart ll [, prostate, Iung kidney,
bone marrow, bloo skln rbfa&éine rain, musgties es, herves, and ser]ecte 28t| sues t at are affected by
various d.§é§§bﬂ5§ﬁ%ﬁba%haf?¥évéwwﬁ’é§ i E Y LGRS ABT A TR AR
diseases, faflaiTnEichy Bty drlapativedisendeasly POO2SSENIs G o interedtraraana szt are
indicative ofies micrponganispssiiushordiklaihydiaobberciie mplarysmisroeddanismsnchnde but are not
limited to hagieHdevirsassfiinghancprotezaanAnalyias.thal-con bedgircteddy the subject method

also includg,blpod:Ram. panegeRs éﬁlﬁfiﬁﬁgﬁ)gk&ﬁ&%ﬁ%@&l’aﬂgEQH&EQ?E&P%'@E&JC]MW of
258taphy|ocqccus e |derm|cgi, Esch%rl(ghla coli, melt? c:hll in- res(,ilessta t StaQ a|£g/lococcus aureus (MSRA),

s can be maint me erm ents, 4 con TOV1 1cat SE5 US]NE 2N assa

Staphylococcus aureus OCOCCUS OmII’IIS nterococcus aeca IS, seu o’T‘nonag aeruglnosa
StaphyIocé?f’é&éeﬁ%i’ﬁfﬁé‘g’S%‘}ﬁ‘HX/fB‘ﬁﬁ&?ﬂé“%H‘r’fi’Féﬁd Klebsiella pneumoniae, Haemophilus influenzae,
StaphylocH¥as SiurarvenStreptotoettib-phratimibritdae apecCanehitkic attyie dnsc[082881ukd ytes that
can be deteeiec-bydhexsubjeat-meiheghalsexentompags-arvatiety of sexualhytransmited

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 photomuitiplier 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 a pharmaceutical agent from a test animal utilizing the subject fluidic

devices or systems.
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30diseases selected from the following: gonorrhea (Neisseria gorrhoeae), syphilis (Treponena
pallidum), clamydia (Clamyda tracomitis), nongonococcal urethritis (Ureaplasm urealyticum), yeast
infection (C&AHidhalbitwaidpremantrsisi{Pradnsphilins dacreyiytishosmniasiemenshords

vaginalis) sigeritabjae rp es:{t SVhiy pebd&olppribtal AV ldand hepatitis AeBst Chi6assivellaashepatitis
caused bmwmm%ﬁ;mgidi@qpﬁtﬁmautgesa&b@tagwasb@bd%ﬁ%@@mtﬁe@&w biechmethods encompass a
diversity of respiratony,2apathqgens Incding byt nokimitad 19, BSeLdomOnas ASTHAIReSA.

meth|C|II|nt resistant Sta} hocogccus <%LT{|1;[us1 MSRA ﬁ!}(}nglgcltlgc 51 1%%821[8}1 effmoo hilis influenzae,
Vera STer, e Doints 1S aliow.
StaphlocoEE 5UrElE SHERBHSROMoNAS MAtop Ao TTE BArAIRfItehsae, ESchatichia coli,

Enterococ%‘ft%éeFéé‘@éﬂl@“@@ﬁ‘%&Wé&ééﬁ%‘n?—l&é%ﬁnfﬂ%ebﬁ?ﬁﬁéﬁﬁﬁ&ﬁé%oﬁﬁfé%éﬁ@dﬁs cloacae,
Candida dlbicanigitMdoraxie Haicatenrh alis)tiStrie fitd cor e us ypmal mebmiad, bRt chyemcted freeniii,
EnterococeusfagGidnmkkiebsella-axyiogarRseudemonasflumscans, Meise inmeningitidisd

40Stre Dto%gm&%B%dé’&!ﬁ%@&%’%ﬁ%&%&%éﬁ'ﬁk&@ laipneymenastaaioneliapngumophila,

Mycopalasmaf &ngemrpgdg}]%% Eﬂ,@% %V%’] c%%%gg k% erculosis. [00258] Listed below are additional

ICTOIers
exemplary /' markers accor present invention: Thecrg)h ylline, CRP, CKMB, PSA, Myoglobin,

CAI25, Profja¥tefoie: Wtagﬁéﬁﬁ%@iﬁéi‘ﬁﬂﬁl Unie e Hﬂﬂl‘?ﬁf’él”ﬁéh‘“%ﬁ?‘“ﬁf Péjﬁuﬁ‘fﬁed‘ hormone,
Triglyceridedtiriryyiase cxow densie) Hpspietdin Choledtaririgrrdanst  edprotdin ¢ Avtedterol,
CholesterelddGRiibs OO Edmpleatyitingpdradiershriohi déhwitivoutdimiiagiotrsLiDigl ((aD%), (ALT),
Arginase L{livaritype).Apha-fetoproiaindARmd), Alkalinei phesphatase-Alaniae aminetransferase,
Lactate d?%@ﬁ?&%%§%&@%§tb tyhin. 908 L EXSIRIAN K dney mm@ Ingludesvithoyt dimitation
TNFa Receptoy, Cystatin,G, Li ‘;’t‘éa"”t Bﬁeh"&'ﬂ erlg_Er ag T'%QFEP g”il ihatase (LEGR2), Hepatocyte
growth factorgrecep or, Polycystin 2, Polycystin brocystin, OO ) Afaning, amlnopeptldase

N-acetyl-Bs Ej’lIféﬁé‘é%??fﬁﬁé?éﬁﬂﬁlﬁﬁr‘?ﬁﬂ"’e&ﬁﬂeﬁéﬁﬁ%‘ftﬁﬁ R [itle) BP&?&W ‘iéltﬁﬁﬁf’jmfﬁé%aﬁ EX%Emplary
heart marketsanehudeesithoit Saritationid feoyrsniprprd yaif rep i TRPAT)rCK 2SRMB *Hiysiglobin,
Fatty acidhiticingpreieindtkABR); SRR -6linaiib-400npraiéng BN RichhEpIOBNRAPAPP-A,
Myeloperaxidase.(MRO)r Glcagenpbaspharylase isoenzyme BB (GPBB), Thrombin Activatable

Fibrinolysig i %%oﬁ[ﬁfﬁmmgmg%@%%ﬁ%m%@s@eﬁlmk@dgMﬁ%gﬁsgﬁagmgmgwl and MLC-|
(Myosin L| ht 1SCha|n ) L100262 Exempl dﬁ)igncre [[nark r@ mduﬁé’%&‘lthom limitation Amylase,

Pancreatitis %sse(r)sca(l)lg/toer&ah SR BREYT AR REGeReratsn proteins G058 Exemplary

muscle tls@ﬂ@%&ﬁﬁgefﬁﬂ?ﬂ@%hﬂ’éﬁﬂﬁ‘ﬁﬁ%ﬁ@ﬁh YO el[@?)%‘hﬂd@%@rﬁﬁ%w BosE makers include
without limitatidin iBiythbppeilinmEROFr 20f08268 pEsehipidingt bomne driaikersrimeiliets! Witbrsirlimitation,
Crosadinkegdstelopeptides:of bane dprd.collagen (NTx) Carboxyterminal cross-linking telopeptide of

bone ColIa@moi-mln@yﬁiﬁdmgﬂm@n@%m&i@mm Rytidinaling. taylateesistantacidphosphatase,
Frocollagen iy | isdIRRERAG.fiRGRlageR, ke J MpIORSRIS, Qaieegalsln fhnne.diaiprotein),

Alkaline phos atase, Cath e(gsm OMP Cartl ag eO| imeric atrlx Proteln Osteqc

Ao ik e N e B S e A

(O SF-I, known profile.
30 [00241] A patient or subject of & clinical trial may forget to take a bodily fluid sample for analysis as described

herein. In some embodiments a method of alerting a patient o test a sample of bodily finid 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 bodily fluid; and notifving
patient {o 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 therapeutic regimes can be improved by use
of prompts on & display and obtaining responses from patients (for example, by way of a touch-screen).
[00242] A patient may be provided with a device when procuring a prescription of drugs by any common methods,
for example, at a pharmacy. Likewise, & 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, ina database. Software on the

external device may include a script or other program that can detect when a signal generated from a detection
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Pleiotrophin), Soluble cell adhesion molecules, sTfR, sCD4, sCD8, sCD44, and Osteoblast Specific
Factor 2 (OSF2, Periostin), [00266] In some embodiments markers according to the present invention
are diseasevisplaif YEReThist ) bartEEr e ftTale WANBUTImATE A PRA dtarPré&tate specific
antigen), @neatirinenfrogtaticataidopiies phbitabed @8&%.30complexes, Prostrate-specific gene-1, CA
12-5, CarganeMmbeionitAnligen:(GA)s Alphadfetaproteitn(iPhd kGGl (Humaneherianic.
gonadotrapip) |y %&;%QM@Q@@X@A%&%%&@ e

R e S e nt' T PRCEleg: G euRnisRacilc snolast
Anglostatln Héﬁ@a@ ecoy recep or ostatln A MK-1), Free Immunoglobulin Light
Chain Kaﬁﬁgc‘??’?eé"??ﬂﬁ‘iﬁﬁbﬁﬁﬂfulm Light Chaln Lambda Herstatln Chromogranln A, Adrenomedullin,
Integrin, E@iél@ﬁmng%mwmméhﬂr%eeptbvﬁ%lﬁéfrmaﬂ@WW&&WF@@%’@M’?P&@%Wﬁase

Pro-adrenomesdsitinnNatesminat 30 pepticenly ascular-efidethelial Yrowithdactbrhdvasoularémdothelial
growth fafamo@qap;%s@emeaeMaﬁ@rvs@qe@m%lmymﬁzmm rangMidkingsjRQ26%] Exemplary

infectipus disease, %9519;%99@ mwsnmm% 'mgagu%l\ggema@d @@@@g&@&%ﬁﬁ{g@s and markers:
PMN Elas tase, PMN eastase | com ex urac%ﬁant Pr ten D (SP:D) I—I1 c antigen, HBVs

antigen, 40RNE BV & RREHE y‘fmgﬁmflessglrsg‘é an an e A OE}I‘ helper cell antigen,
Anti-HCV [ #8348 dane ia@adamgeﬁ Swwmmw@eﬁw ‘reweaﬂksgié?ﬁﬁrﬁﬁ} ﬁ?ﬁfﬁéﬁé“é?%%ﬁf&’érs include
without linitétitsre@Re pticke HermnogiobifrxiipGly Catedrmiburin A ntadighcokyiétion end products

(AGESs), 1&sanhydroglucitol, Gastric Inhibitory Polypeptide, Glucose, Hemoglobin, ANGPTL3 and 4.
[00269] Exgmplaly.inflammation mapkess.achidewithout limitation Rhsumatold:tactae R,
A”t'“UC'eafaire“&%?eryﬁ(@ysé\,)qmc TEACNE, Qﬂﬁ@&%é&ﬁﬁ,@gi@m&g& tﬁ’alz@sguagygﬁpagégtzmua@QZ?Ol

Exemplary markers include without limitation ota and S eC| |c 00271 Exemplary

autism me{Pﬁ(SﬂJ@ Eﬁ?&%]\%ﬁ%ﬁ?f’omﬁf [RGBl Wgttrai’o% ReiRa2 nc B6 B12,
GlutathiorféscAeaIN e pRELpataSe, ‘ar‘ﬂ%@ﬁ%ﬁbﬁsﬁf gﬁbeﬁﬁﬁﬁﬁéeﬁﬁ%ﬁﬁfagébeh ’“‘fﬁfﬁl‘ﬁ] Exemplary
coagulationdaisorote B hiafkérsrimetdiesveithiout knsitationtheTromBogobulit, @ lddteietifditér 4, 10Von
Willebsand.fagtosiol0027 3 same: embodiments.a-mnaiermaytbe therapyi spacifie: G@Xrnhibitors

include without E&u@&%@aﬁ@té%%JQW%KEAQOE’@H]Jaa@énhg%ﬂ;%g%h dhildehY H et xBrta (Cox-1).
[00274] Othe keri of the oresen mclude Wthou;l Llrtrg)}gaﬂon Lerthie%.eeptnn receptor,.and

esn

mes s stlates cofac OL'S, 111 LOrescerl 1mo: emi mn [l eﬁt
ProcaIC|ton|n ra|n rote stance -|SO- F 2a. i xemp ary gerlatrlc markers

include Wl%‘iﬁ‘f%ﬁﬁﬂ%ﬁﬁcmeﬁﬂ%ﬁﬁ °§b°e‘3fﬁ“8t’eﬂ6li‘é{§e{e@?fﬁlgeﬁ§% BT G078 EXERptaR markers of
nutritional SSEARIS eRgkee\erERStiEsRRiAlEN T entiB ISR RGHAC RRSERTO PIHHEIRRY BROER FRBP),
Transferrinfifigylatioes: StiulatingeRhote iNASP jJaidipehectin oAgetitiyRelated RistEim{AgRP),
Angiopoieticlike fsateinofpAIGR Tk )i G -peptide:, ARABRGAdipacyte: kadynAic Birding
Protein, FABPA) 0AcYlaliaRsrimyatng: Eﬁﬂt@l&%&%%«%@ Ea(m%makfamﬁgqqeﬁmpg Protein,
FABPS), G|ice Icg' c%h}!g@ﬁgon Glél_ﬁ/?eteﬁ k%bﬁ;i% have r_i_ h’lgev?ondl'ﬁlhge fic] Qtid 2l glbc(f; le)lrlrglflnsulln

e

Leptin, LeB M Rece sistirt, am fe Transterrifi Receptor). [00277]

Exemplaryf‘fﬂﬁﬂf@?%”’é‘f’ﬁ’?ﬁfﬁ REESHSIERY Fﬁ??fﬂ’d%’?)\ﬂfﬁ%ﬂf“l‘ﬁ%ﬁ‘&%faﬁilﬁepﬁ’qlﬁéﬁféfefﬁ%f SEVRrAI), Apo-Al,
Apo- BO AhodAggl@ am}pf@.tgthe present invention. Thus, & label includes without limitation any composition

detectable by spectroscopic, photochemical, biochemical, immunochemical, nucleic acid probe-based, electrical,
opiical thermal, or other chemical means.
[60247] In some embodiments the fabel is coupled directly or indirectly 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-radicactive labels are often attached
by indirect means. Generally, a receptor specific to the anatyte 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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251002781 Exemplary coagulation status markers include without limitation Factor It Fibrinogen,
Factor II: Prothrombin, Factor Ill: Tissue factor, Factor IV: Calcium, Factor V: Proaccelerin, Factor VI,
Factor VIIsProcoreriftieRatesrayng: 2 Artitiertonmicthe topmi sensroex cGmisties factor, Factor X:
Stuart-Prowneri{actarnkastorsxh #lasmanthron heplagtin antegedentpteadtinaxH aid ageipanstactor,
Factor Xl Ribrigretabilizingfactar-Prekalilyein.High; meleailatmweaight Munsgen:Rreteime, Protein
S D-dimep, T ies DS T Reaen.AGINAIRE NElanTinagen.at-aninar IR, iaaminageectivator
inhibitor 1 (PAIl) [00279] Exemplary monoclonal antibodies include thoseif) or EGFR, ErbB2, and
IGFIR, [0628U EXeMpAAY Bibsine kinase inhibitors include without limitation Abl, Kit, PDGFR, Src,
ErbB2, Erif#4l EG‘FRC‘E}SH‘BEW@?P?T% PRI RYEE] e G R B RGP RAE. and TrkA.
100281] ExemplaryBetitie! Mhiheokmeindsdrhibitorgimeiudetwitholrbiini@ittomatii e BeénsasA/B/B,
CDK, CDKa3%{pan:dsibiales? ek taf=Rls @R by iiiedit MEidlied ain 1ddRjan 0 Ritésecdeta. [00282]
GPCR targgts. ingludejvibeutdmitation Histaning BRcaRIRIe  2e QR RREAPI SmANgIRtRNSsINn
Receptors, Adrenoreceptors, Muscayinic Acetylcholine Recepiprs, GnRHRecepigrs, Dopamine
Receptors rostagfandl mFpieceptors and ADP Receptors. 00283 In a separate embodiment, a
method ofs‘r‘i‘}"oaﬁllfﬁ‘ﬁ?i’é more than one pharmacological parameter useful for 40assessing efficacy
and/or toxiti¥obMatthirelpeatiadepsiitis ybvitrado Peie ekEpléE: the tefapeatieaydnttantadiite any
substancesritiaicheyvedthefagesdiotititdcariditstipotentiad o Stichsubst@ine esinaludiobuthar¥ivot limited to
biological ¢ eheRicakcempadn skl 85.SHMR @ OTCRMRIEXWBIIJRRIGIR NRPARG Maleghas,
peptides, prolging. @&@@UQ@Q&@@% ggb{giqu@%; (Ruldh &@&h&%ﬂ@@%mm@rﬁmmompounds

can be Syl’l;&l;l oe Séggr(gh Ocﬂatgg( al"glecﬁae g rﬂ%gr%brgy cc:har ecQup|1¥ t!:ese I?cp th% th]p ftlde%i and synthetlc
organic compounds ased on various core stfuct res an also beinc ude as therapeutlc

agents, InPAEHEHh OVEHOLTE ARG otirdasy r?aﬁ“ﬁ?‘b“\)?&é‘sc?&’rﬂﬁﬁﬂﬁ‘}& SRV SEFSBA G S HEHE plant or
animal extratesnarm thedikaing Shseldsectmearstve ot pov ey expifeiijstakd that the
agent is useg adpaaorip oribinatonivith anbtheFagent)havingthasanie oprdiffeiéntbielogical
activigy asths.agants:identifigdbytheiinvantivgsscreen. The agents and methods also are intended to
be combingdyith othe em%%rrﬁmﬁm %Qgc%@mgqlsmﬁm@urmqmy h@&ﬁg@&c@s@u@;&erﬂmﬁ@s@w&% By

mass- spectrometr WhIC C L{%r eim reC|se I?ISA a t'b0d¥or ased assays can be much more

accurate aRd Pratise T60S8AT PHYsio 155%%3 ra?ﬁne 18 BEROTding 16 the present invention include
without Ilnﬁ‘ff?ﬁfi‘ﬁrﬁé?élgﬁ%féﬁéog’%ﬁ’%"c]} PSP SHETIRRIIRSE, hlodd Prasedid e respiratory
rate. Pharfrracodyriadnizepardmetessintideebnéeeations) of biomarkerdssubtastproteins, nucleic

acidsyscellspareeelbrpatkeistBiomarkes.coudhe. ndicative phdiseaseearocobid bsceasult of the
action of a,drig R barRacokinelicANGHRARM RS ASFAIFIRYIRIheRiese NNy sptiar dngdude without
imitation drig.angdua mstabelie.concentiation JIehiing gz}gew@cnamm?w 2K Rarameters in real

time from a sample volume Is extremel eswafb e folr er safety and e icacy ¢ of drugs. If the 15
drug and RISIS58IIEPEBRLERTATIEHE Wﬁg [TEIaE X GSSTaE FShG e Andfor thaxpected metabolites are
generatedcml%@lwwkﬁ@%ﬁwa@&mwﬁ#&ﬂm@ﬂwmaﬁﬁ{@ HErsn sy e herEssdty to ensure
the safety bthenpatient.iShiarhyo! if @myplehthiepramracodyraicPDparaimétery faifoutside the

desired ramnggéluitingeadieainentsegimesimmnediaieactien May.havedadhatakenasivell. [00285]
Being able,jo mapitrdhe[ale.Qf sqlaﬁag@api ROARaLYIe CeRLanIAHQN.Q E}Qy%%rge,@mg@rs over a

perlod 20 Of tlrnle ! a Itl;]%s%u?nl%bllte t(gunp %@L%rﬁgg Hél et:[e?srl}l o?nalry Srjosf‘b(i) enqrmls(?xjgl(u: entraql p[l-le’t SINg Iep rPK
parameters WR ert tgypare co centratlons (0] I’U sorth elr metabolites, can e gprevent potentlally

dangerou§r§1?d&"ﬁotﬁ%p}]9 BYATHDrE Pif ﬁf&@&é@%"?@*ﬁﬁé"5%%@?{’&06?%% 2P T RETRSHEAtSN of
gluco¥e incaigipmpresistengiferiarietag et iasthetate e Elbaee brite glutisaiereantition over a
given periodyoi:timgeseouithidebhidin lyuseiyl inpredictirighandyaveidingydof texdmplesdiyploglycemic
events. Sughdiend analysis has widespread beneficial implications in drug dosing 25regimen. When
multiple drfdaz%ﬁ@qnmf%lgh@agm%@ﬁ @5%&%&@@q%@lnmdamwbteoﬁg%@m@ﬁ}aagtsmaproactlve
measures IS oft n deswa 31 emlll twnngfasgr(;npgsgpm IEQ%P ef&ﬂ%té@&%”%@% 19¥499§ a business

reaction
method Of aSSIS ingac nICI n |n providing an inaiviaualiz cal treatmen usmess method

can cBmprAsErbst %Y@é%??ﬁﬁgﬁ%?ﬁéﬁﬁ@wm&tﬁé’@b@“ﬁ?tﬁi’é?] SR R B BT kers over
time. The businessniétiioehefmitorhpriseresliesint)di st 0o iarinEsstodie sl sararieter from an
individual reesivingamedicationcsaidn¢olieeting:ste pf iscgifatiediBy Bubjecting 'a@-sampievoiddodily 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 pharmacologic& 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. 351002871
The devices, systems, and methods herein allow for automatic quantification of a pharmacological



parameter of a patient as well as automatic comparison of the parameter with, for example, the
patient's medical records which may include a history of the monitored parameter, or medical records
of anothertigrouplohksinbjedisiz@siglifgsreattmmdsamdlytexinonitoririg withadriiexdietnadrdevicé which can
store datacasiwel@asipeifarm:anyiyipe ahdatac-prpeessingoralganthmmnierexample,prouvioes a device

that can a§§i§«towmsmiﬁ@lp9@&1%md9@réhxmm&ec@n%mmmpgmm@mmm@a&yrrent patient
data with past patieqt dqta Therefore aI?o Provide he einisap usma s meth WhICh effectlvely

% nesceucc: may il alne Wi 0xXd ates usuaily oxa rexa
performs at east part o € monit orlng of a patient that IS curren Iﬁiﬁ)el’ orme med |ca personnel

EXAMPLE 6 Wﬁ?@dé%éfﬁf’ﬁf&dﬁg&%PﬁEf’é%%{%Bwéﬁﬁ@ﬁ}%‘ié ‘fﬁfé%ﬁbfé% BA4E used to
perform ascassaysior AidmariYEGERE ik bsaifipie Wemvd dipatiesen Apaabrasactareals be
performeduaiitheopointcof-tale:ithe capivrersurfactSoflanmassay.unit can be coated onto the assay
unit accorgingdomhe-assaydhisiexample.ank GRER2assa). dRhe inersyriacefidhe.assayunit (made
from mJ@CH@Q@&PAﬁ%@:&QJ&M@%@&L@ J&%me&m@g%%b%é\ésvg@rma%?@&%&%ﬁess'0n of

coatln reagen as |rat|on and El) ?uma IC e ection. I‘}/ icroliters Of each oatlng reagents
ctal 1tes iysaccharides, uBexf aax 8 b1 %nc ana markers nes roleins, xfr OrImon
Were rawn into assa tS and mcubated at roo 6t rature for 1 utes.’ The coatlng reagents

used in th@%%%?ﬂté’%‘f@e&%%@mFﬁ%%@@?ﬁﬁﬁ“ﬁ\?&%ﬂlﬁﬁ?ﬁﬁ?ﬁs(?@ﬂ@?ﬁ@ m}@"&f‘%ﬁ%f‘té‘l’éifc%onate
buffer (pHmMYlelsistinylated 10"capture antibody"” (a monoclonal antibody directed to VEGFR2 at
20ug/mL) jmFap doytiecae sakine;réphnB)iante asstadiveth roagentciata ningi3pbiidnesesum albumin
in Tris- bufﬁ%sﬁ%ﬁﬁunedﬁ@%5@&@%@@&%@{5@&@&@&&%@%@% dRitswetedrgdysexposure to dry
air and stog eb :%%%%8%5%%983%81%%@5%@“915@%@9'&’ SR AR DS %HA@H%%%Q e AR ML diluted in

a solution o 50 mM tris-buffer (pH 8) containing bovine serum albumln and |soton|c ucrose for 20
minutes. N4 T8EGERETR acs%“ﬁﬁbr‘usse?ﬁgs SR R B €OMtioH 6f AlkaTRe Phosphatace (Bovine
intestine)-FAB &R PRIBAGEROAAS Antibody directed to VEGFRZ (binding to a distinct epitope to the
antibody ofb¢R@lcaptiarersuysfacdloat 250 trg i brifva istabilizebrurdage mtofrornnBiosttb isiprovided to the
assay unitifacd@ minutes. Afies the: contigate hasbaendaloweddterbind, withithecemplexiaidhe analyte
boungto th&&@@%@ Mmﬂy,m@u@&a@% Ui wasswashed with & selutian containedaina reagent unit

(commerma{ available wash buffer from As§ y Desgns) The assay unit was washed 5 times. Then
nmune eases i amrIilFtOI‘ f:genera dizease

the assay unit was moved to o and 20mix with another reagent contained in a different reagent, a

solution of‘% TohrONeTCAy LA iahTE oy s B SR Fa kAT SREEP RAtEs & tRBL™
Phosphagieyroarerineutsied for 1ot et estrré réactotret tHeassay Aretres Resayufitsidthen
detected byeavtietectbrdssemiply Dfthecimyenton sel{0BB0] Figuleiif: demonstrates the VEGFR2
assay yespensetisingthrrmethnd efthe examplaibannaxisistaleds MeGa B2 copeantsatian (pg/mL);
the 'y SCﬂ'%d%Jse%ﬂﬁd&é@élﬂ@éﬁ%ﬂ%&?&%@he@ﬁ @&éﬁ\é&ﬁ%@a% Hzeddq, %BW}@E&&EE%%%@OC'UW assay

Unlt and re?%ﬁggc%még W%)gél\é)PLEﬁ %anlgn:!';lemeasosl%}/u mﬁuenzaea gtapﬂ'(l;oc CCUS szgm ans tre olélosclcn ? the
assay units reagen units 0 e |nvent|0n an D&l Fea Ina comme Cla mstrument |FF para eI an

assay usMﬁW‘%ﬁﬁ?& f&HyBARHSSs done in prototype disposable 30cartridges (as described below) in
a prototyp&t&atiéralapdlyteebntdtstrbbiohssthisrerthad 8o a0 Pt Yespelbtivernithe

meastre mixais:ilicistraiteanitHigiovend IoweteiSecdt: galibrate arhdisSayomit antdireagentdnit necessary
for conduciing. AR @ssaySokhuman &l EXOMRAE 3:35100092k Magnetizahlaibaadssare 1.3 um

diameter %&M@a {H%%ﬁ%q%{lé@ﬁﬁiﬁ‘&m%@s@ ey%éh@ps;{gt@gﬁa;s? ads @ergﬁcg@at@%@;y&th? fanufacturer)
with anti- R%Q Beadsan edlspelrlsag atm ausg LT tris-bu fered sucrose (or, alternatively, tri s
saline

buffered ‘con aatﬁlf’n Bovine Serih Ufin‘and rabbit anti-human red blood cell lgG, from

CedarLané"%® -Afdﬁnﬁ@}’?ﬁffs Riftiots Cﬁ@‘?ﬁ’ﬂ”()‘f“fﬁi@ﬂi@b@%‘i&??%?é“bﬁgﬂérﬁ%ﬁ TS*EBhical tubes and
lyophilfzedrfrozen-ifuigaidiNg nttdyohilizeehforeappreximtiteljn24siest Hen7OSFErivres insertion into
a slot in 40t samrtridga HatisiagacT Retahiit aniteodyshindscbothieuthededoselis-anddomthe.anti-rabbit
IgG'Coated{Q%@gﬁi%ifrﬁﬂaﬁa@; E&n%gﬂlkl&m@ﬁté?ﬁéa&@dﬁeaﬂﬂ @ga&ellxlx&cesccns, Haemophilis

parahaemolyticus, Enterococcus cloacae, Candida albicans, Moraxielia catarrhalis, Streptococcus pneumoniae,

Citrobacter freundii, Enterococcus faecium, Klebsella oxytoca, Pseudomonas flnorscens, Neiseria meningitidis,

40 Streptococcus pyogenes, Pneurmocystis carinii, Klebsella pneumoniae Legionella pneumophiia, Mycoplasma

pneumeoniae, and Mycobacterium tuberculosis.
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[00293] The lyophilized magnetizable bead pellet was re-suspended by adding 20 uL of whole blood
then aspirating and dispensing at least 8 times ( approximately 1.5 mm) into a conical tube. [00294]
Blood wadg&isatatedbbyplacidgiohe dioniira vekticatoriantation)snnaistraig, ronzomaliRbriented
magnetic tirlds PypicaihsSoul cof e5 sentialy.tetkBE b-reerpinsmmayita e obgeryableihemolysis was
recovered; from;if, 2Q:MhePiogd.sample 0% seldki-Recovery et rpalytes{eamparssaplasma not
exposed tghtoheeterp?%g%ig;s? %rﬁ\tion) was close to 100% for Protein-C, VEGF, PIGF, Insulin, GIP and
GIP-1. EXAI\}IISL 41 6§§5T erial dilution of a sample for analyses of an analyte can be carried out in
a system HE 8B BE h AvEiR T o B e hrBIEHT ER P A A R Pt RS NB¥mal levels
are in the figreist/MEPtoMbHina gpspiatig S larra Ay Rtate Hise bsE'p FesEEgettfe HYRHERTRer produces
CRP and [eswsis ixdiged lcéanyinereasecteldwindrdidtstafouitit. R héspie Schitedlissyesforprior art
POC analyiesystemsshecabse aftbe nyde-dynamicirange shanaldedto e measuras 3s505-fold).
[00296] Agysiamasdeacribed hersin.comprising a fuid ransiRrdsviceadiacaryidgg.or device with

arrays of say and reagent units was developed. Assay tips having monoclonal anti-CRP bound to
their iInner surface were mounted in cartridge together with a detector-antibody solution
(alkaline-pHBSPhasE MsETEFHEHBRR A MM E RITREIME & titePShtrdpitBe’ speifitdy than that on
the tips), atwashisdhitionddindize etvesin i dgchie GtkalnEbrigsphafist (PREShRatit O TM) substrate
from KPLMpO28is}iToeassay GRcthegaitiidgesware Radeasyvithpreidiuted:-seltitionsof CRP used
without fugtherditetion.r2QThe, caitridg esaveraipigcesseddayBusysiemmSuccassively the: CRP solution
(10 uly, d@g&tgr antibody (12 uL) were drawn into the tips incubated for 10 min at 34 C then
discarded. '(I}'?% tips were washed %&/ fo_ur; sg}i_%tiops.totf 29\ un h soItLg,ti_%n bef%e I%% !ll.lé’ gg_substrate
was aspirated ihto e tiPe  AHEM D i af 37 ¢ igRt EMisSion was measured by the ihstrtument for 5
s. CRP colcffeipiriiag protétFayainst the assay signal (photon counts) and the data fitted to a
5-term polightsdliskfarietionals shovwnrbeidw s gematatetg edllibretion function as shown in Figure 14.
25 EXAMRiksd [0O298) Ambexpesimeniimasihemexecatesbusing(smrial dilutions of a sample
containingfyigsleconsentraied -analyigia. AR IR AN YN ANDIGHOUS ASSEY 8 SPORSE M B.8ystem and
device as described herein. Solutions of CRP (20 uL) were loaded into cartridges and serially diluted
by the instrument (to dilutions of 1: 50, 250, 750 and 1500-fold 30 respecti\,/e,ly?,. ThPe di,lutled solutions
were then BFOBEEERE H&°5 B VAR BB A RA tHE Tt e RS RO RS SR tAREH B 88 0a d thid L alibration
range of tHerEssEy(BOT AR s dEvTNREFd RS SOrEEis s et sea S B oW OBBIS 4R B two
instruments)od 00288]1T. hekrbspbreeas shtvesiK FIgM AEiEan Bemaddled-using aPsedification of the
ScatcharddvingingeisethermySlEmaxs=C/ (@ sk CABICT heonedificatiomassumesshat the response of
the assay jg.{ipgarly pronortipnalie.theSnconeeniaiqpmf thedelRcarantiagdisasds hregase in this
example ( a not shown). Any carry-over of CRP in the diluted sample into the next reagent (detector
antibody) will reac%' rapidlg/ with the reagent rendering it incapable of binding to antigen bound to the

solid phas¥ZRIBB AT FRECFERAEHUH R ARt LSREEHt BB A TedteEan BropSrich e CRP
carried-ovepkgititshrchataecatten ot (it rmofdaser aaisp e {oo3 GoTTiterefaiergasediax*(C/(C +
CO.5p¢(D ec@RiB, RnkveneinSiis dhe assay-SighalySnhaxns theeen aRimurirdOsigmnaleicGrfespofiding to
zero carryrauen cferisth@-Ganesniratiom of analyien €QH, istheooncentationsieshalfza, Her-2,
Pancreatic, CA 19-6, Carcinoembryonic Antigen, CAA pancreatic, Neuron-specific enolase, Angiostatin
DcR3 (Sotuble decoy receptor 3}, Endostatin, Ep-CAM {MK-1), Free Immunoglobulin Light Chain Kappa, Free
Immunogiobulin Light Chain Lambda, Herstatin, Chromogranin A, Adrenomeduliin, 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-
kit/KDR, KDR, and Midkine.
[00267] Exemplary infectious disease conditions include without limitation: Viremia, Bacteremia, Sepsis, and
markers: PMN Elastase, PMN elastase/ ¢1-P1 complex, Surfactant Protein D (SP-D), HBVc antigen, HB Vs antigen,
4G Anti-HBVc, Anti-HIV, T-supressor cell antigen, T-cell antigen ratio, T-helper ceil antigen, Anti-HCV, Pyrogens,
p24 antigen, Muramyl-dipeptide.
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maximal signal (no carry-over), D is the detector antibody concentration, and f is the fractional
carryover. [00301] Values used to fit the data, were derived by optimizing each of the four parameters
below usirigpib® teehpiiguébfaninikeiz atior: oitleasingquare-tliffercicegbetwieetithesdatasaind the model

fit. As can hr.se@RiB.Figibe- 45 an.exseltiont fit was.achisyeshangHbevalvesehthepammeters Smax,
CO.5 and 1%&%8‘%5%9!1@(%%%%‘&'959 to the values that can be estimated from the maximum signal

reached, the observed CO-5 and the known getector_antibo%igc]é)&g%ngggﬁq;%l#'ll;tti?ligcp?del estimated
: ra

the extent[?)(%z_(ﬁz9 rrEfP@\?éfyégﬂmﬂ%Tge%ﬁﬁlgf egg‘g’%ﬂgﬂ able . Besttitp étérs to model
describing BiRASINERErEsE R Praep Sride ParmbterFaile @aks Smax 7.24E+05 Counts C0.5
5.02E+01 I6¢pTAl ER=Bp R EHOD mgfreit ing@8Fi lir(iO00S02] BBtadcaere ¥en be viewed according to
the dilutiomuzedHa:aghievesthasfinaliconeentrationitn @achlagsaytip-anditoseachcdiuipendevel the
responsesfit tgith@isamedesianse.showingdhabihe.cilutions Are.aecurate and precise as shown in
Figure 16, [00303] The model a5 deseribed.ietein ean:hs Hsed 10.CAMRYISIRIRASES for.any given

‘dilutiog anV s%_},lljp aggrlthms to ensure that the analyte concentration in any tip within the calibration
range’ Graghit MeaRY5* srepresenting the data are shown in Figure 17, wherein the normalized

assay resé‘lﬁ'ﬁ%’é (Bmg%ognﬁmﬁé@xga%‘?et%rapy specific, COX inhibitors include without limitation TxB2
(Cox-1), 6-keto-PGF-1-alpha {Cox 2}, 11-Dehydro-TxB-1a {Cox-1).

[00274]1 Other markers of the present include without limitation Leptin, Leptin receptor, and Procalcitonin, Brain
S100 protein, Substance P, 8-Iso-PGF-2a.

15 [00275] Exemplary geriatric markers include without limitation, Neuron-specific enolase, GFAP, and S100B.
{06276] Exemplary markers of nuiritional status include without limitation Prealbumin, Albumin, Retinol-binding
protein (RBP), Transferrin, Acylation-Stimulating Protein {ASP), Adiponectin, Agouti-Reiated Protein (AgRP),
Angiopoietin-like Protein 4 (ANGPTL4, FIAF), C-peptide, AFABP (Adipocyte Fatty Acid Binding Protein,
FABP4)

20 Acylation-Stimufating Protein (ASP), EFABP (Epidermal Fatty Acid Binding Protein, FABPS), Glicentin,
Glucagon, Glucagon-Like Peptide-1, Glucagon-Like Peptide-2, Ghrelin, 1nsulin, Leptin, Leptin Receptor, PYY,
RELMs, Resistin, amd sTfR (soluble Transferrin Receptor).

[00277} Exemplary markers of Lipid metabolism inchude without limitation Apo-lipoproteins (several), Apo-Al,
Apo-B, Apo-C-ClIl, Apo-D, Apo-E.

25 [00278] Exemplary coagulation status markers include without limitation Factor I: Fibrinogen, Factor 11:
Prothrombin, Factor II1: Tissue factor, Factor I'V: Calcium, Factor V: Proaccelerin, Factor VI, Factor VI
Proconvertin, Factor VI, Anti-hemolytic factor, Factor [X: Christmas factor, Factor X: Stuart-Prower factor,
Factor XI: Plasma thromboplastin antecedent, Factor XII: Hageman factor, Factor XIiI: Fibrin-stabilizing factor,
Prekallikrein, High-molecular-weight kininogen, Protein C, Protein S, D-dimer, Tissue plasminogen activator,

30 Plasminogen, a2-Antiplasmin, Plasminogen activator inhibitor 1 (PAII).

[60279} Exemplary monoclonal antibodies in_ciude those for EGFR, ErbB2, and IGF1R.

[06280] Exemplary tyrosine kinase inhibitors include without limitation Abl, Kit, PDGFR, Src, ErbB2, ErbB 4,
EGFR, EphB, VEGFRI-4, PDGFRD, FLt3, FGFR, PKC, Met, Tie2, RAF, and TrkA.

[00281) Exempiary Serine/Threoline Kinas Inhibitors include without limitation AKT, Aurora A/B/B, CDK, CDK

35 (pan), CDK1-2, VEGFR2, PDGFRb, CDK4/6, MEK1-2, mTOR, and PKC-beta.

[60282] GPCR targets include without limitation Histamine Receptors, Serotonin Receptors, Angiotensin
Receptors, Adrenoreceptors, Muscarinic Acetylcholine 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 utility and/or potential. Such substances include but are not limited to

biological or chemical compounds such as simple or complex organic or inorganic molecules, peptides, proteing
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log normalized concentration (C/CO0.5) for relative dilutions: 1:1 (solid line), 5:1 (dashed line), and 25:1
(dotted line). Figures 18 and 19 illustrate a similar example as Figure 17 at different normalized
concentratienstiBifisple patterretoynitioriatgsiithiig e Yeousedtorit bhtifyhourd: dataaihigh
concentragiomnsamples »Harexaml el forcmostofthentdesesresponsenthersignal-déeseases with
dilution. Whensignakfar anyidibitioneaualesexcess thatafiddtheinextihigherdiltionythe lower
dilution regylt, i3 ﬁﬂe%&tggmﬁpg 0 taﬂ%fawms LONEERtalans zsﬂgmgelaxd&m the,calipration function

shown in Exam le 4, should correspond WI'[ in some %}stemj % CISIOI‘] Wlt the known dilutions. If
C

the caﬁcuIé%éfsfé?‘}%%’it%?%%a%?eﬁ B AT B R AR WO T 6 rEE R A ith hose for higher
dilutions, &R katitH ettt B &Taiat By fouSuAT WFFénTﬂ‘iég&‘%%%W Boeulydshse approaches
a maximumgridvé isleperditie torise Himation (A SAASY. verd ns285idnal dnaiasessuEdbassays in which
the relativgaasiatigninisignali(AS/S) s Bssentiallyeenstant (ferexample-sometinstances of the system
as descr't{@(ﬁwﬁ1§£@mgia§%§rme@rpag&%r}éaglau9@sm;m@e&@mu&aﬂtﬁdvmmmga&mrg@aw; atihigher

COnoRNTakong: e RIDVIASH ReEI (UNOnF SeHRLARIAN SN BLaMICR AconcRRlfglion precision as
achieved ylmmunoassa)Fs at si evels signi |cant¥ﬁ1reater or example, > 10- fold) higher than

the blank {Z&F8 ARANAEY SgHEr B ?f&f%f&@@% TR Sl i‘?fo?l@%éfr’ﬁf HELTIRAX “signal).
Serial dilutfo¥fegrPiitoly e Seas drySigrar b it TRreiiaig & OBBOSTRIFtrARING Beveral estimates of
the analyteconeeéntratiomfrolindifferent di dtignstanigverageialuégdnnbend btained: Anfdverage value
can also hg-achiavedby-makingeplicatedmeastremenidata singlediutionlevebriugomednstances,
a serigl d'%@&@9&5&%&%&%@5&@@}4&§e mm%gm&ﬁmc@&%@%m@eggrgbfs@tt@r@n) can often

eliminate errors due to rtlont ineari y1 1%1; g]utlgcqogj%% to, e%gse)}(_a{g Ieu)r rh]lgtrl eﬁfqgts {rogns N&.5¢ ample 35
EXAMPLE'6 18(65066 "Efliorescein Ts a well-known chemical and hi 1§|n|t antibodies are Known
which are sHedfiesf ﬁ*i%“%f@‘é‘iﬂ?@?fﬁﬁ%ﬁfﬂd’%%‘%?él?ﬁﬁ?fﬂﬁc?@ﬁee Ff‘%&%%fé%@?bf%g%t‘&wf%ch as
albumin, axtigrtificiedvaralytkdseredted that can be measured by EL1SA. The example herein is set up
on a micrqbiiessp destoshovwetie fe asibiityugk stghaln bassayrainddsbasiii tramstatabyte dpedodlevice or
systejp of Jhgnme@ltiga@ Asdeseiedheran. {0030 A slilkares cainnanecional antibedywas
attached tg w&lls of 384 %'M%'lsry,l9!9%@%@@%&%5%@&@}s%@eq&g@éug@gsqmcamye@mmrmed by

adding a serles of solutlons tgt e wells and incub ! 9 af room temperature for % min §ach stage
COSe weéeot an interest, the concentration of giucose 1n.a sam at a T Ell'ne as well as the ra ?
when necéssary UFBTkhown concentrations o commerc:| ailable preparation o

fluoresceiftaseTEEe BEGH ANSUAR(ESh BIEP RIS T atio Bt Gidid Wﬁ#ﬁﬁﬁ‘ré@ﬁ‘éﬁ‘ﬁ%aﬁ‘éf‘vﬁﬁ%’%cule were
10added torthemwiellsrAdicemivectinied removabohtheidaprpiesaicul virtiradne phedpingtase-labeled
anti-fiyoresgeim (detectananiibady) masmaddadsateaconeamration of 280 ngimid Alerservoval of the
detector aptiRedy: the.wells,were washed three times 40 ul of wash solution ( "Wash Buffer" Cat#
80-1351 Inisgy Residns, s arbenMicaidanl.olied 1zl belae sel EhosthaGhQTm (49 uL)

substrate Wa en added and the assa}g response was then rea in an M5 gé}ectro Iumlngmeter for

0.5 s. TheP& Vé%%??&%&hdé‘éh%ds S R B ire P TE 0308 FUB eSSBS M (5 uL at
various cdﬁé%ﬁffﬁ’é’é’ﬁ@ﬂﬁ%@@?@fﬁﬂ.‘)"&%@éﬂfé‘b“wfﬁ%bﬁﬂ‘ffésr@(if@ﬁﬁﬁbc‘éb‘ﬁtﬁlFﬁpﬁj“ﬂ%% (& albumin at 3
ing/nflt (bufferyavascopiacethinmpol fpropytenatlbes drd dritdty. expodetededowenrddity air overnight.
Complete drydngwasnyrisfiedibyinaighiagmnanyittbies heforeaadvaties eoing anddedifyingthe
appropriatg yyeight./ mg&%@d;@ﬁ% &@ﬁ@&@msﬂa@lp\f}&mt&m pehigvethithe analytevas #ecvered by

adding 5 uL. water, 20 erum ag / thA and mixin ontrol experiments yere made
by mixing %S]_%fnﬁolfsa o) an %ael solution with 20 lflissoélﬁfrﬁng?f’c?(i CCa)l Sfagﬁf?é? [00309] Analyte

recovery ﬁﬁ?%?&@%ﬁlﬁgiﬁﬁaﬁ% %%é%{%%dﬁg%ﬁﬁdéaeﬂ%alléﬁ??ﬁﬁgg shown below, the recovery of assay
signat{andPisalyie) duiesseraatlyd aatintative slan torterrationgion et bRHBLPEBIE! 0 have good
recovery (pROR4Y; vhieheis 49 redisenf{cRfecCbparirecoVieryzhrisome fmstameeshtheiassaydvse-response
is linear ovekiierangryeidoierastidy.hayingiataw.coancentration ot analyie-aagexcass.ptihe
reagents. EQf, 9@@39&%%&@@%@%@@&%@ eﬁér{a‘?§9&@§%19%11Q%@@Q&%¥%1Q¥£@M{9%?%H!Q:l?nt

capacity fodr antcl)geg]mglndf ng on rexa 5@ ure SHQI%%EV]%Q Qttcgg;[wgvt%vrl]t ait t]ré fe stEI)e@Lof analyte only a
moderate proBor ion (?or %xam /ofo sites are occupled at t é'en e binding reaction. As

descriBed ﬂ@?@‘irf"’fﬁ’faé]ﬁlﬁiﬁfé@aﬁ‘ﬁﬁlénﬁﬁﬁﬁl_“ﬂf‘f@8 10 PE PR o4 S B Fe TR BRASH RS (< say 30 m)
this conditiositissartievetiodviffetapipresurfades voact: asvederibeh e diictyrminpemeriexample,
sufficient cescenisatiar.of detector antibody such that the concentration is not significantly depleted
during the detector 30antibody incubation (for example, <30% of the reagent binds to the surface at
the highest antigen levels), and this 43



condition can be satisfied by use of detector antibody concentrations in about 5 to 100 ng/mL. In yet
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, a PMT with up to about 4 million photons
per second). As described herein, systems andxaatlhbel$ can fall within this range. In yet another

example, adiRgan aSsAY-GRSEASSNNRSEICAR Ha.3rachinvedhy-davelopmentohd.signaksufficiently high
as to be precisely.measute gelé%st%@nl% €oPARAMG cqmtp@}%eqra%%%rom%&@f@% 5000 pgl.second).

[00310] Assay tips (as described herein) were coated ono syccession of
reagents: 26°0ES UL RSBEICHRIIS é‘é‘%éfﬁafﬁﬁlélté)é% ar rc?ﬁeeéaﬁ%& in c%l% cl;frg% € buffer pH 9,

20 uL 3% BRANE %Pdéﬁ%YWiHlfﬁ%@ Berfered eame P SERES P0G [ 28l M 6 vine A5 fabeled
with fluoreseeins{SigiratiaddrictnAS 77y id0etoirfoiiowed wyimaubaliohtfo ol @dreetick ejesstion of liquid.
The tips were dheninwashed-hree tinmasdy aspisatiemed ouinenatount tobfdfisabufieredsaline pH 8
followed %9&99@%993% QQ&@Q%@M%%H‘{%@QW@@%&ﬁmﬁ&lﬂo&wﬂ%avtﬁ{@)t%{mﬁt@ﬁ as
desctiped. e he S {bcf;‘ atlgosmwlef e 419.2550Y SRARIES Soniaining geatant;fiuoreseein y

incubation of uots 0 wing solu tlons In sequence: %oat anti- fuoresceln %ample) in

tris- buffereﬁ@gﬁn‘gaéﬂtQOQSW%ﬁ(ﬁ&"@%S@"@’Aai%’l’@liﬁgrbﬁ%’gﬁﬁ HYALs MBS EEB B A R GBal fluorescein
at 100 ng/mby St SyhiempiaednimererdifPadariastiesolvent), washing four times with Wash
Buffer, antRémsphalés fOFM alkalilve phdspliatéseshemildimad ogenicisulystrate edeffavitH &in
incubation.atiaemdarmpamra-deslomin: sthebassayinas evatagiedbyomeasytagiphetans
prodyged %%5@&%%&% M&B&m&c&g@lﬁ%yglage@mmmmmb%ﬁ}up&m M\@é%@k&% Deyees M5

Iumlnometer Iacm eacn)tl(p in A cu tom Odlg%g ich fits the |pstr tmlcrg titer plate
nti of the ¢ ace) a mas a 117crr gent i 10 is prov
stage and f?]e re8ults are demonstrated gure this exam ple, ?%I ure Fows a linear

response ¥i Wﬁl%f?%”’fﬁé‘frlw Exgtire S T@‘?Q&B‘I%t?h"@?ﬁ‘?ﬁ 35?&?‘?6?1@’8?%%5}%‘?8?’&%}5’ R CSHfol
analytes Caiptirenserfsles. ibagentliCaptareSuiface Feafenti2enn & yiec etd Sorr AP A e befed
Anti-fluoreseeinfkl tarescaimdapelctiatbymin vinti-Huoresoesimanticfisoyescemn Fuaresoin4abeled
albu%n Aﬂ;i’ﬂﬂ@ﬁ@&ﬁ@iz@aéglﬂ%&i@tﬁ)%)lﬁ'atff%éﬁgreagent, a solution of a commercially available lJuminogenic

subsirate for alkaline phosphatase {KPL Phosphaglo), and incubated for 10 minutes. The reaction of the assay in the

assay unit was then detected by a detector assembly of the invention.

[00290] Figure 12 demonstrates the VEGFR2 assay response using the method of the example. The x axis scale is

VEGFR2 concentration {pg/mL); the v scale is relative luminescence (counts). The curve was used to calibrate the

25 modular assay unit and reagent units.

EXAMPLE 2
[00291] An assay for human PIGF was performed using the assay units and reagent units of the invention and read
in a commercial instrument. In parallel, an assay using the same reagents was done in prototype disposable
30 cartridges (as described below) in a prototype reader. Analyte concentrations were 0, 4, 80 and 400 pg/mL
respectively. The measurements illustrated in Figure 13 were used 1o calibrate an assay unit and reagent unit

necessary for conducting an assay for human PIGF.

EXAMPLE 3
35 {00292] Magnetizable beads are 1.3 um diameter BioMag magnetic particles from Bangs Laboratories. Beads are
coated (by the manufacturer) with anti-Rabbit 1gG. 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 celi 1gG,
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 carfridge 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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Avidin Biotinylated-species X-IgG AnX-ig Anti-biotin Biotin-labeled albumin Anti-biotin or Streptavidin
Anti-digoxin Digoxin-labeled albumin Anti-digoxin Fluorescein-labeled albumin Anti-fluorescein
(species XYopgii-Melyopintictsiota Brobis rkteticanti-firoresdal ivattiog dbre stehni{ sjpet ke XyRiE-X-1g
EXAMPLE:d dH0O3:A jedhisiexample:itusiy atesithetprecictabitidy of response from an immunoassay
for CRP um@m &JQ%@@Q&%%Q@%@&@Jnnf9Ugwépgrméﬂ@mméaﬁmwmsﬁgﬁg@wale@af the

reaction progugt, washing,the.ips, e feintaduction ofsoms of.allassey compansiisa e assay
sequence Was: pS (ere incupate roto%3 ype mstruments at 34C tor 10 mm in succession with (1)

sample (CE® @aﬁp]é@@ 180 e Wﬁﬁ?ﬁqﬁ)(‘:ﬁﬁ’ﬁ?@a BY B HLED ?ﬁf“eéﬁ? BoFHEN FoTHBIT ) alkaline
phosphataseciadefedrdbptrdntigeaf g rrag (@ hghnl) then washed 20three times and (3) with
PhosphaCLOTM alkaline phosphatase chemiluminogenic substrate ["Substrate"]. The

EXAMPLE 4 :
[60295] Serial dilution of a sample for analyses of an analyte can be carried out in a system as described herein, C-
10 reactive protein (CRP) is an acute-phase marker. Normal levels are in the high ng/mL to low ug/ml range. In any
acute disease process, the human liver produces CRP and levels in blood can increase to hundreds of ug/ml. CRP
has presented issues for prior art POC analytic systems because of the wide dynamic range of analyte to be
measured {> 10°-fold).
{00296] A system as described herein comprising a fluid transfer device and a eartridge or device with arrays of
15 assay and reagent units was developed. Assay tips having monocional anti-CRP beund to their inner surface were
mounted in cartridge together with a detector-antibody solution (alkaline-phosphatase labeled monoclonal anti-CRP
(having a different epitope specificity than that on the tips), a wash solution and a chemiluminogenic alkaline
phosphatase (PhosphaGLOTM) subsirate from KPL.
[00297] To assay CRP, the cartridges were loaded with pre-difuted solutions of CRY used without further dilution.
20 The cartridges were processed by a system. Successively the CRP solution (10 ul), detector antibody (12 ul) were
drawn into the tips incubated for 10 min at 34 °C then discarded. The tips were washed by four aspirations of 20 ul.
wash solution before 15 vl of substrate was aspirated into the tips. After 10 min at 37 °C, light emission was
measured by the instrument for 3 s, CRP conceniration was plotted against the assay signal {photon counts) and the
data fitted to a 5-term polynomial function as shown below to generate a calibration function as shown in Figure 14.
25
EXAMPLE 5
(00298} An experiment was then executed using serial dilutions of a sample containing highly concentrated analyte
to obtain an unambiguous assay response in a system and device as described herein. Solutions of CRP (20 uL) were
Joaded into cartridges and serially dituted by the instrument (to dilutions of {; 50, 250, 750 and 1500-fold
30 respeciively). The diluted solutions were then processed as in Example 4. When the diluied CRP concentration
exceeded the calibration range of the assay (300 ng/mL), a downward response was seen (as shown below; 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 = CAC + 0.5}. The modification assumes that the response of the assay is linearly proportional to the
35 conceniration 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 (detecior 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*f)/D.
160300] Therefore, § = Smax*{C/AC + CO5NMD — C*f)/D, wherein § is the assay signal, Smax is the maximum
40 signal {corresponding 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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experiment was performed on several instruments which also read the proton production rate over 10
seconds after step 3. Final Cm tip) CRP concentrations were 0.15, 0.6, 1.5, 6, 15, 60, 75, 300 and 600
ng/mL andogiol Yelredssdtig@dhfrom 2606 tcB00000icotmts/OB fsematnisomalexpérimients, after step

(3) in the asmayicthresreacton preguchwaseiscas ded-ana: vatieushy stepsid diamerdsianghsolid line),
steps 2 + 3 (sauanes: and.dashed linele ol stepshttded ndlranalessand dotted ling). were repeated

and ther eghlts are presentad as fe;processed Srearaanaersi alngl assar g s shown I
Flgure 2274 ée e re-processed assay signals were linear ate roportlonal) to the original
assay S|gr‘i81°‘5ﬁﬁaém§e98?fa é%ﬁ%tﬁ‘ﬁf‘edgaaﬁﬁ% A anﬁf’dﬂg?%/g(ﬂ?ﬂ’?%llgﬁ% "the original whereas

reprocessed assays in which Dab and substrate were both introduced or those where sample, Dab
and substrate weretdill reinkted ucediq aveilbwensignals 38thaspthe original. In an example using this

method, &
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escribed herein, if an assay step has not happened properly,

é‘lg/B‘é rejgcted as incorrect or the later iterations of the assay result can

sithe app

[ 6pFEtea

s8aykesp

pnse. 5[00314] An immunoassay for C-reactive protein was

fn a Syst

emyasodescribed herein. Six equivalent assay tips were incubated in succession

with sampte-(200-ng/mbt-CRP);-atkaline phosphatase labeled rabbit anti-goat IgG then washed and
incubated with PhosphaGLOTM alkaline phosphatase chemiluminogenic substrate. Incubations were
for 10 mm at 34C. The e>g)er|ment was performed on three instruments which also read the proton

produbtiod Pata! Sr&r-1oe Bb e Bt %fv%f‘&‘éé"Hﬁ&ﬁ?"&b%ﬁ“@éﬂﬁ‘&%ﬁ&léﬁﬁ“ﬁéﬁ B GEBHY read time
were deteteetd frr tias dDexamplde threcgiow! fe Ve sonctipaooisehard e bndihgtramerietheegave clearly
different resulissasshownign<iable 3. The instrument was then used to wash the tips and to introduce

fresh PhospBep i TM srstirated(@spirationu (Raesilis Atppe sentedias falies.of glay rate for each

fip to the aysiagR PLIS Al MIPs.N-EDIESRSCINGBIMEhATie! Hhg. SeqandhAsRIALODN, tibs one
and tvvo gave resultl? in I|ne W|th th otheg four ini nstru erg three |nd|c%dgg;‘g Bxgﬂ tever problem

representin Teq QW 11l P LEnIT whi ereiﬂ Orm 1Z& S52Y res mst
had béen Fa5p3H or 1o ?Fﬁlf‘ S one an been E€oVery of

S
approprlat‘@géiﬁﬁéﬁfz\‘?i‘)‘fﬁl?ﬁﬁﬁlﬁ?ﬂ?ff&ﬂﬁbf‘ﬁﬁ%at’ﬁ‘fdﬁ‘&lmlﬁeétfd“ﬁ%‘%ﬂ\)l’é?ﬁ?g]e(d?%ﬁﬁ‘?ﬁe%‘?ﬁ5£ oio8e8 Aspiration #

line}. Figures 18 and 19 illustrate a similar exampie as Figure 17 at different normalized concentrations. Simple
pattern recognition algorithms can be used to identify valid datz 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
20 the next higher dilution, the lower dilution result is rejected. In another example, concentrations derived by using the
calibration function shown in Exampie 4, should correspond within some system imprecision with the known
dilutions. If the calculated concentration for a low dilution is lower than would correspond with those for higher
dilutions, the iower dilution result can be rejected.
[00304] When the assay dose-response approaches a maximum, the slope of the concentration {AC/AS) versus
25 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 ievels significantly greater (for example, > 10-fold) higher than the blank {zero
analyte) signal but not close to the maximum signal (for example < 0.3*Max. sigral}. Serial dilufion can allow the
30 . 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 alse 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 sampie.

35
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EXAMPLE 6
[00306] Fluorsscein is a well-known chemical and high affinity antibodies are known which are specific for the
molecule. By attaching several fluorescein moieties to a protein such as albumin, an artificial analyte is created that
can be measured by BELISA. The example herein is set up on a microtiter plate to show the feasibility of such an
assay and is easily franslatable to a device or system of the invention as described herien.
[00307] Anti-fluorescein monoclonal antibody was attached to wells of 384-well microtiter plates to create a
capture surface. An assay is performed by adding a series of solutions to the wells and incubating at room
temperature for 10 min at each stage when necessary. 30 ul of known concentrations of a commercially available
preparation of fluorescein-labeled bovine albumin {sample) with a ratio of about five fluoresceins per molecule were
added to the wells. After mechanical removal of the sample, 30 ul of alkaline phosphatase-labeled anti-fluorescein
(detector antibody) was added at a concentration of 100 ng/ml. After removal of the detector antibedy, the wells
were washed three times 49 v} of wash solution ( “Wash Buffer” Cat# 80-1351 [Assay Designs, Ann Arbor,
Michigan] diluted 1:20 before use). PhosphaGLO™ (40 ul.} substrate was then added and the assay response was
then read in an M5 spectro-lurmimometer for 0.5 s. The assay response is shown in Figure 20.
100308] Fluorescein-labeled albumin {3 vl at various concentrations up fo 80 ng/mb) dissolved in Tris-buffered
saline containing bovine albumin at 3 mg/mL (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 analyte was recovered by
adding 5 uL water, 20 uL human serum and 180 ul buffer and mixing. Control experiments were made by mixing 5
ul aliquots of analyte solution with 20 uL serum and 180 ul. buffer.
[00369] Analyvie 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. I can be desirable to have good recovery
(>090%), 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-
response can be achieved by having sufficient capacity for antigen binding on the capture surface such that even at
the highest ievel 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
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, 2 PMT with up to about 4 million photons per second). As described herein,
systems and methods can fall within this range. In vet another example, a linear assay dose-response can be
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. 5
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 fluorescein (Sigma-Aldrich AS771),
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-fluorescein by
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1.062 1.067 1.103 1.028 5 1.049 0.981 1.171 1.022 6 1.079 1.025 1.207 0.942 CV, % 8.6 6.2 28.3 5.0
CLAIMS WHAT IS CLAIMED IS: 1. A cartridge for automated detection of an analyte in a bodily fluid
sample comprisingt 20 uk aliquoterd thrfap Bhacitiress alshsuaresagp 4 pits Boifigirieth e rt g teiferdical
reaction thatwyigidsadetectabiessignalpindicaiivaeftdTepiesenoe Maksenceodfdhe analyte; and an
array of addrassable.reagent.uniisawhessinaudndividialrddiessablrseagentdpit@fidhe array is

addressed, g coftespond.fo.anJdiiduialaderessahie, ARsaynit abe.AaYy o asay yalts, and

wherein the individ ua reagent unit 1S configured to be calibrated. in reference to the corresponding

suring photons produced over abput 1 the instr t a photomultiplier tube
individual $EEaY Uit BeTore e AT 8y S are RLSEREIE SR TR L rpggsnt veing @ phofomultiplier
in Molecular Dewces M5 lummometer by placing each tip in & custom-modified frame which fits the instrument

microtiter plate stage and the results are demonstrated in Figure 21, In this example, Figure 21 shows a linear

response similar o that in Figure 20.

10 Table 2: Configurations of assays for candidate control analytes

Capture surface reagent 1

Captare surface reagent 2

Anaiyte

Detector: APase-labeled

Angi-fluorescein

Fluorescein-iabeled albumin

Anti-fluorescein

Anii-flnorescein Fluorescein-fabeled albumin Anti-fluorescein (species X) Anti X-ig

Avidin Biotinylated-species X-IgG Anti X-lg

Anti-bictin Biotin-labeled albumin Anti~biotin or Streptavidin
Anti-digoxin Digoxin-labeled albumin Anti-digoxin
Fluorescein-labeled albumin Anti-fluorescein (species X) Anti-X-Ig

Anti-biotin Biotinylated anti-fuorescein Anti-fluorescein (species X) Anti-X-Ig

_ EXAMPLE 7

15 [60311] This exampie iliustrates 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 componenis. 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.}, dituted by the
strament 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 Jevels
ranged from 2,006 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 esuits are presented as re-processed assay signal versus original
assay signal as shown in Figure 22.
1068312] The re-processed assay signals were linearty 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

30  than the original. In an example using this method, all steps in an assay sequence can be examined for quality
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102. A cartridge for automated detection of an analyte in a bodily fluid sample comprising: a sample
collection unit configured to receive the bodily fluid sample; an array of assay units configured to
receive a ponibh oithardaitiplerfrometivecshrmptdisoldetiorrdaditeifienrfinbatetre thicalt rediction that yields
a detectabiessignakdndieativeofithe presence of the analyte in the sample; and 15an array of reagent

units contgiging reageRis fosringthechericaly eachonyuhe prin.an dreivdus) Rssayunitof the
array O AgeRLANTR AN RANIGRlISA0en Ul oL ipe, AHAYGLIERGRI AL AlG.aRligured o be

movable into flui communlcatlon such that reagents for runmn}g the C bemlca reaction are brought to
as CQCTI [1CTCII.,

contact w1 THe BORIBE ST S SHIMTE FPINE S ES BT it 3 ST eV ICE SFEISTAT T fUithet Comprising a
sample cottesetiBn ariteSRRe irserteyra ceiethle BYEAHE R cEsHIp RIOPITRYE @RAACE B MIRTL or 2,
wherein theGndivicsiad F@&g@h@ttﬁnﬂf@b@nﬁ@ﬂﬁéﬁ {bateceiveawmovablerassaycynitir8cThaetdevice of claim
1 or 2, wheseinthenndividu ahassaimeniteamprisasan-assaydipts which Gist hadeviesofclaimal or 2,
wherein the JpdiMgual sy Wnike Ieoagaﬁgwesm(waoﬁ@ I EQASRAY s T-EhEdRYiGaRf claim 1 or 2,

whergin the, BRgI Mg sample. 152 Blogd samele. 2 dhedsvice AN 2,90 3 yligtein e sample
collection unlt IS’ CON |gured io feceive a volume o ¥ UI sample about 20 mlcrollters or less.

9. The deVitd"SFeIgihy® Brsswiferashthr sahis B waiEdish E‘?W’f‘s’%%nf@?ﬁ%& {BYEERVE a volume of
the bodily Frsidisszrmipientidat iaies silfierardp sFbIBoh SO TR EEYIEs B eraiTirIche Tt iey
comprisingfampretteatmenituniticonfigudred fosetneve &portitn ofdtiebodiytherdtsamplefor running the
chemical rgaclion.toftact dheanahdeirkl: ThesdevicapbalaimulO.wheseinithe bodily fluid is a whole
blood sample and the portion is plasma. 12. A system for automated detection of an analyte in a bodily
fluid sample com rlslngl A a dE\tIICE o{ laim % % ﬂm r)“dSBSb a detection assembly for detecting the
detectable Signal indiCAtVEOT ThE Drasance of ARSence’ of the analyte. 13. The system of claim 12
further comprising a p)?@%j‘?hﬁ*ﬁ??&b?éeﬁréchanlcdl device configured to move the individual assay unit
from a firgt location#¢ a secomd Iccation. 14. The system of claim 12 further comprising a fluid transfer
device. 4 lggpmgns@/stem of ¢laim 14,[wharein:the FIUid| transfer device is a pipette. 16. The system of
claim 14, “v'..e»;e:% the-fiutd-trapsfer-deyice-is-atdtomated. 17. The system of claim 12 further

comprising-a (‘nmmu ication assembly for transmitting a protocol based on the analyte to be detected.
1 1.002 09887  0.460 1.043

2 (.848 1.045 0.917 (.929
3 0.959 +  0.893 1.141 1.035
4 1.002 1.067 1.163 1.028
5 1.049 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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18 The system of claim 12 further comprising a heating block configured to receive the individual
assay unit. 19 The system of claim 12 further comprising a magnetic block. 520 A system for
automated detection of a plurality of analytes in &l3ddby fluid sample, comprising: a fluidic device
comprising/mssasplervaliastion unit configured to contain the bodily fluid sample; an array of
assay units, whereinandngividhal assayniitof-eridiar iR O hassaypuritsiseenfigured to run a
chemical reaction that vields 4 sighal indicative of ap individual. analvie, 1907:5al9 Rluralisgf.analytes
being detected; and an array of reagent units, wherein an individual reagent unit of said array of
reageht units contaifS A PEGBHRERE & M fraHLt & dEv/% comprising a plurality of heads, wherein
an individual head G t&YSHiF4IR B Frags T e Bhfe e b ertsgestid iftEvTaEE raSs agAuRit, and
wherein said fluid tratisfesidesvicertbtomprited d Ppriograimasableipricessortontigure dntovtirect fluid
transfer of the bodihyfluigsample-irom ithe.sample welesciion:Lit-andithe teagentifroniithiradndividual
reagent unit into the,indiyidual.agsay.unit. 2 thesysiemefclaim 20, wherein the configuration of the
procegsor o direct flug ansier effacte 2 degres, of diluuon gt ine badiby fld sample in the array of
assay units to bring S|g%1afs md?catwe of the plara ity ot 2 aynaliytes %elng detécted within a detectable
range, such that saiﬁsﬂ’ﬁPaQW%‘P‘éﬁﬁlﬁfi’é%gﬁFgﬂ?fé%fé%ﬁ@%lﬂf?ﬁ?&@%tem. 22. The system of claim 21,
wherein the bodily fhitsarhgster coinpridagedtqeastrweranay tesstiak 4R groseni stlseiteanitrations that
differ by at least 2 osalers ofimaghituden that yield® 3dcidaebBydtaiinokgladnd B4 preshrereimhthreabyadsly fluid
sample comprises atdgashdweanalytes that are present at 25concentrations that differ by at least 5

orders of magnitude, 24, The system of claim.a2.whereinibe degres i diltion of the bodily fluid

sample brings the signals indicative of the at least two analytes ithiQ. ttae detectablefrgn e. 25. The
113 an ndividual assa 16111 of the array of.assay ugils aaxev i individual ent unit.of the afra

system of claim 21 urther comprisin etector configured to detect S|gnaﬁar$tetnsmes of the

detectable range. 38@‘8?5"?%éngﬁféﬁ’f?@f‘réf%{‘ﬁﬁ?%‘i"%bﬁé‘i’@iﬁ“tﬁé“’ﬂ@t‘é’éfﬁ?ﬁé“&iﬁﬁb’tﬁﬁ‘m&fﬁ‘liré’ff“'mg 27.
The system of claintt2@homlsalreirtitherdiategtdb kentzan gehitabyior 2000-tBriEob e BSiilivh counts per
second. 28. The system: of Claimm@deswheneinghenbedibiftuid sampleisdessdhanhabaily 20dul. 29. The
systegp of claim 20,yvherein the bodily fluid sample is a single drop of blood. 30. The system of

claim 20, wheyeinyihe jndiyidual headis senfigured fo.adhers o e indivislial assaymnit,3531. The

system of claim 20, wherein said individual assay unit provides an immunoassay reaction site.

32. The system S?IEIaim 20, wherein said individual assay unit is a pipette tip. 33. The system of claim
20, wherein the fllifditrisneferitdice 1eerpibetne Ve 19 WstemreTalatii 8% wherein the pipette is an
air-displacementIpgpieties, of claim 1 or 2, wherein the individual assay unit is configured to run an immumoassay.

25 7. The device of ¢laim 1 or 2, wherein the bodily fluid sample is a blood sample.
8. The device of claim 2 or 3, wherein the sample collection unit is configured to receive a volume of the
bodily finid sample about 20 microliters or less.
$.  The device of claim 2 or 3, wherein the sample collection unit is configured to receive a volume of the
bodily fluid sample that is a single drop of blood.
30 10. The device of ¢laim 1 or 2 further comprising a pretreatment unit configured to reirieve a portion of the
bodily fluid sample for running the chemical reaction to detect the analyte.
11. The device of claim 10, wherein the bodily fluid is a whole blood sample and the portion is plasma.
12, A system for automated defection of an analyte i a bodily fluid sample comprising:
a. adevice of claim 1 or 2; and
35 b. a detection assembly for detecting the deétectable 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 fiuid transfer device.
40 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.

50



35. The system of claim 20, wherein said fluid transfer device further comprises a motor in
communication 40with the programmable processor. 36 The system of claim 35, wherein the motor
moves said plirditsofhaatdshabsidhorranprate eobfrormicidd sroglafmeabietprocesser, ptdonally
wherein the programmahilepreeessor responds to a protocol transmitted from an external device. 37 A
system for autpmated detection ofananaivis. i splasmarertion oha-whols: blead.samplg.comprising:
5a device congl ;l.llred 0 atﬁq afica r!}Y receive and process the whole blood sample to yield the

£ SYSLE &1 er COIan‘lSiIl am gneflc
plasma portion, from w a detectable signal indicative of the pregence or absence of the analyte of

interedt is geﬁ%rﬁtg&{%‘}ﬁ? DR i 0%\?19&“&&%%%%%%3 §§3Fﬁb‘f SrHRESRY Y detectable signal
the analyte. 1038 AfétKcl st erstetiitg an analyte in a bodily fluid sample comprising: a. providing a
blood sample to the device ofaglgifrellotid bt aidwingtsaidSahepleitofedetwithin at least one assay
unit; and c, detecting said dgieciable:signal, generateddframisaid analjdedcalested.fluids 1539 The

method of claim 38, Wherelr&om@ubeq%wly&%w%d&la Q9shandithe method further.eemprises

retrieving plasma from the blp n} cg on- dLem nd, assembly of a cartridge for automated
sa pl ana teq eing detected; éi
detection of an analyte in a%od ﬁr sam h%reln the device comprises a housing, said housing

comprising: an array of addFé§’§%?b‘l%”§%§’é§i“ﬁ%*f§c’ﬁih@’r8ﬂﬁvﬁlﬂa}ﬁ?ﬂﬁ‘iﬂfiﬁ%ﬁ Y SUS§INR B7¢ ‘ﬁ?ﬁay is
configured to run a chemicatr&distiorrgtiéitydelds a 20detectable signal indicative of the presence or
absence of the analytejdangfaniaitayofaddrassable readgenbarits) wheédainan ifitéviduatrdagent unit
of the array is addressgd te-coraspanthiathesindividushassay writisaidrmetheg.camprising: (i)

placing according tq i f&h analyie 10.he;ds 5@&&%&%&%@%era@dﬂr@mmeoﬂ%mem&d wherein,an

individual assay unll'h array is config %re fo run a]c emlcﬁz reactlon Ihaii etde fm analyte of
esam ¢ collettion umt agent irom the ipdyvidual reagent unit into the in
interest 25ordered by §3id end user, into t Busmg, {ldi acing according to t eanayyte to be

detected an array of'tagent units, wherein an individual reagent unit of the array corresponds to the
individual assdy Uhsitydtetoofisaim@hsiheciafd configuratigif)osde arirysehie drva o (i< avitita the
housing of the devinetidbs b dmethiod:-0belain 40 furthey camprisiagiseleating anfaralytaitoobe

detecied. 3042. Themethpdefclaimdlduther camprising sealingithe sarridge «43w.Tibeimethod of
claim 40 further co(gng)nsmg labeling the cartridge analyte to be detected. 44. The method of claim 43,

wherein the readable label is a bar code or RFEID. 45. A method for automated d?tectlon of a plurality
of analytes in’a BS&R Y Safhpre 6 P SHYY %‘ﬁasag SVaTRG e BSaiR, fAthd Sample 168 flidic
device, wherein ﬂﬁ’@ﬁ?ﬁ?&R‘:lsd%@\?i%@ebk’%ﬁ‘ﬁ?i’é‘e?s"%ﬁ%8?1’?19%‘@8ﬁection unit configured to contain the bodily
fluid sample; &n drraystoh asday Bnitsererhérdiniarmntivideabassayeurit of sardviartby of gssayunits is
configared to runachemicahdeactionthat yields: arsighaldadicative of an individual analyte of said
plurality of analytgs J}@%M@@%@m AOBHRYQEIRAS T WIS b ers: 8 indidual reagent unit of
said array of reag]?llcatwe of the at 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.
30 26. The system of ciaim 25, wherein the detector is a photomultiplier.
27. The system of claim 26, wherein the detectable range is about 1000 to about 1 miliion counts per second.
28. The system of claim 20, wherein the bodily fluid sample is less than about 20 ul.
29. The system of claim 20, wherein the bodily fluid sample is a single drop of biood.
30. The system of claim 20, wherein the individual head is configured to adhere to the individual assay unit.
35 31. The system of claim 20, wherein said individual assay unit provides an immunoassay reaction site.
32, The system of claim 20, wherein said individual assay unit is a pipette tip.
33. The system of claim 20, wherein the fluid iransfer device is a pipette.
34. The system of claim 33, wherein the pipette is an air-displacement pipette.
35. The system of claim 20, wherein said fluid transfer device further comprises a motor in cormmunication

40 with the programmable processor.
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40units contains a reagent; b. engaging the individual assay unit using a fluid transfer device; c.
transferring the bodily fluid sample from the sample collection unit to the individual assay unit using the
fluid transfer Hevibesyard d cearisterrrmg thieneagertsironn ivadithdkids bl seé agereurit fertedindividual
assay unit, therebyreactiingihereagentiyvithdee bogily fuidsampledosyieldthe sigral indicative of the
individual analyte.Qftheipivralityefh.anahdes being detected. 46. The method of claim 45, wherein the
fluid transfer devig sys%mfm?Q&gga%ydagalg%m §mvmsgsmﬂomwmg'bn%éggglghc%mmgw of heads
is configured to engage the |nd|V| ual assay unl and wh erein sald uid transf fer evuigtcomprlses a
programmable procgssor eonfigurad tt?)aail?ecicﬁ SRS PSP RS B 16 LR IS TORT the sample
collection unit and the Pé%’@é?ﬂ’?ﬁ&rﬁ‘fﬁé’fiﬁElMMW%%%HP@WWWﬁ?@tﬁﬁ@fe’mﬁ’?ﬂf\ﬁﬂﬁfﬁa’cs@%@“ﬂﬁft 47. The
method of claim 46 furthérconyesingjraviditg fasteotions to the programmable processor. 48. The
method of claim 47 pwhereigithesinstruct onsolir ectithe ste pol transiertng: thebadd yrilktid gample to
the individual assay unj, anapy% The method of claim 45 wherein the step of transferring the bodily fluid
sample effects a degre t|on 150f the bodil le.in the individual assay unit to bring the
signa (?ndlcat%e e%%a? \3? ua 13%1%1 anéyct)e ‘the bo%ﬁrg ty% aench“t]r Slrbelng detected within a detectable
range. 50. The metﬁodpbcfvﬁllléﬁﬁ iy WWBIFe?ﬁ%déVbsaﬁ)}aﬂﬁlb é%fmple comprises at least two individual
analytes that are présefraigsntBRIralioRs Rt HiHfersRPLRsiRust 228t ders of magnitude. 51. The
method of claim 45 cwhiretingkexildeelilyp il vichd armplecomprid eslat ledstavosmtiidisal bevélytes that are
20present at concentratigns that differ by at least 5 orders of magnitude. 52. The method of claim 50,
wherein the dﬁgﬁ%@rgét@&%%,gfﬁhmqubé Huisl sample Rings dhe: sionals dndicative,afdhe at least two
individual analytes Wlthl the ete % I% range. 53. The method of claim 45, wherein the detectable

range is detected With 2 aﬁg%or%nb tiplier and is about 1000 to about 1 million countséfer second. 2554.
i Mmethod of

The method &fcraiffi'#$ "f/\?ﬂéféﬁar?dtﬁséc%‘éi|1§73fﬁ378‘%g§ﬁ‘ib1é“1‘§"1%%§3{?f8?f‘ QB deR6° 28
claim 45, whereipfithis. idetityr fhaiéh serepleriissa Kigle diopy oo Se: Freprétda-ubeimy 45,
wherein the reagent, ivhthe individual isagenitihitasah enzymesubsitatedoranimmunoassay. 57. The
methegl of claim b dusthes-eompLising &@Bﬁ%%ﬁﬁ&eﬁﬁ@l@f@fe%ﬁ@@%ﬂd@gaﬁh@ seagertfiam,the
30individual reaggnt Me@lfsg nmdngﬁgm 0:vield fhe Rionalindicativg of Ihgdadiv @lqﬂsa?aﬁxte of the

plurality of analytes ’belng etected is complete, thereby creating a second reaction to yield a second
signal indicative SFhe IAdividlal Snalyte.  58. The method of claim 57, wherein an intensity of the

signal and a second ift&iEfi BT g%%?ﬁ’d“’sﬁ@?fefiefﬁﬂ%éﬂtli‘}@%?fﬂ?@?ﬁqﬂ‘ﬂﬁfﬁiﬁl Biiaiedta averaged to
calculate the finahdiviensiyeofnhief Sigmalindibtive o 86thecindivideinh Snalstes 5eAvmnethtstbof
measuring a volume:-obassamplesotd hiologieal fluid, comprising: a. reacting a known quantity of a

control analyte in saig ﬁ%ﬂ@h@cW@iﬁHg@oEﬁ@ﬁﬁ% o wield.adetesiahig.signalindicative wlithg.quantity of

ihe control analligs a0l « RSIBRING sA dsiaclalle, Sonal wih,an.expesied detectable signal

wherein the expected signal A&(l)ls in |cfe}t)|ved<() }anthex helcl:ted vofghmde of the sample, and wherein said
s 11 Wil 1€ nousing o € Qevice.
comparison prowdeglgsewmg ¢ arrays ol (3) an g

. The method of claim 40 further comprising selecting an analyte to be detected.

30 42, The method of claim 40 further comprising sealing the cartridge.

43, The method of claim 40 further comprising labeling the cartridge with a readable label indicating the
analyte to be detected.

44, The method of claim 43, wherein the readable label is a bar code or RFID,

45, A method for automated detection of a plurality of analytes in a bodily fluid sample, comprising:

35 a. providing the bodily fluid sample to a fluidic device, wherein the fluidic device comprises: a
sample collection unit configured to contain the bodily fiuid sampie; an array of assay units,
wherein an individual assay unit of said array of assay units is configured to run a chemical
reaction that vields 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

40 units confans a reagent;

b. engaging the individual assay unit using & fluid transfer device;
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measurement of said volume of said sample being measured. 60. The method of claim 59, wherein
the control analyte is normally not present in said sample in a detectable amount. 61. The method of
claim 59 further comprisimgsviegifydhgliduiiumie birstidksan pdewbemithetmadsidrermentwof the volume
of the sample is within aheui-5Q%xefthesxpasted volume of the sample. 562. The method of claim 59
further comprising: g. reacting Adhodiy.fiig {ﬁ@%ﬁi&%@éﬂé&g@ot@{ &@Rﬁ@é@éﬁ%\%wtﬁe&‘ﬁ?gem to yield a

detectable signal |nd|cat|ve of the targe t eas the gyantit t t analyte in
the badily fluid sample Based le ne Iéaltﬁ‘ijgjezi\e(}c{iTe ffmd qampmﬁo we&‘JtQQS; aT] %lc%\f%’ep (I:ﬁ fhe?d;%gﬁet analyte

and the measurement BF%af\)BlﬁlﬁﬁaéﬂéﬁP%ﬁF&"l?ﬁmﬂ%déﬁﬂﬁ‘e 1063 The method of claim 59, wherein the
liquid sample‘andhthecthotdify figidosekmpleteilihesiris sasplaises, T thetasd shetam 59, wherein
the control analyieideeshaetdeaciiwiily the-iaygetainabte nghetlaodilyi fluickeamplenGBhiesttethod of
claim 59, whereip,the.liguicksaropig-and the-hesity fidssamnpiearadiferank igmid: samplesy 66
The method of claim, S 1e"}4h%rzﬁé'13% e%&ﬁ%h%@i){ﬁb%giﬁ%g e H&Hﬁ%aﬂr%’aﬂtﬁ%% [3ting of: albumin,

15fluorescein, IgG protein C, fuoresceln labeled albumin, fluorescein labeled IgG, anti-fluorescein,
anti- (lﬁgomgenln dlgOXlger?'n fdbeled albumin, digoxigenin-labeled 1gG, biotinylated proteins, and
non-human 1§G &' ’Fﬁeoﬁféﬂ%ﬂ%ﬁﬂ&?ﬁﬁ“ﬁ@”ﬂ\?ﬁé?@’ﬁ”i‘ﬁé“%iﬁb‘dq?%ﬁﬂ%@ﬂ“?ﬂﬁgﬂ’f%eé%tem of claim 12
or 19. 68 A mthod oftretiesring 4B abreré fro msablov disathpecdimpsising R0adinikidgathiood sample
in the presence afmagaatizablenparticles in a sample collection unit, wherein the magnetizable
particles com@;"i%@&M%QM@%&%%H@%E%@MJ@%&%@wﬂgi@emﬁeeﬁg&iemegtsbﬁdmggd sample;

and b applyl a\ﬁé@@@ﬁ Ig n'lrge}le uﬂp E v;égll%f?:n a\'ijiocl 91%'5(;) are%‘lglc})dgalx %QL& mdivi ugl aﬁymg‘l eto

effect suspensmn o e hon-plasma portlons 0 ood samp e on top of the plasma collection area.

2569. The methdtf B &l @glﬁe%bef&ﬁe{?% SHBREsI %b&?lrc?ﬁ’unlt is a capillary tube. 70. The
method of claifn Ee,wﬂhedréﬁﬁ%atﬁe%m%fdeeéfﬁ?ﬂe%ﬂré%e*fﬁ&ﬁ%afﬁ FOCHHiCTDINEYS 7 12208 PAdtRod of
claim 68, whereiprtire plasmerredrigiedii%less ithad aboutd tT@zmmekoliters. 72. The method of claim 68,
wherein the bipothsapplesisinetdjhkteds the vodild Buil hanpnethedsef £laimG8nwhereinthe mibdag occurs

in the,presence %@a‘ﬂ%‘&?@%&&%@!ﬂ%ﬁ%ﬁﬁilgsﬁpékﬂ&fﬁﬁ%agmmde 74. The method of claim 68, wherein

the mixing Coggplilﬁeerrsletr}polc)l(!) ?] b;}( %y”g emq}g“c%gree of dliutlon oi-‘rpeebg)g?tg%g samp e rmgq e\é\{pn%{em the method
is carried outin a system of claim 1
indicative of the at least two individual analytes within the detectable range.

53. The method of claim 45, wherein the detectable range is detected with 2 photomuitiplier and is about 1066
to about 1 million counts per second.
25 54. The method of claim 43, wherein the bodily fiuid sample is less than about 20 ul,
55. The method of claim 43, wherein the bodily fluid sample is a single drop of bleod.
56, The method of claim 45, wherein the reagent in the individual reagent unit is an enzyme substrate for an
immunoassay.
57. The method of claim 56 further comprising repeating the step of transferring the reagent from the
30 individual reagent unit after the reaction to yield the signal indicative of the individual analyte of the
plurality of analytes being detected is complete, thereby creating a second reaction to yield a second signal
indicative of the individual analyte.
58. The method of claim 57, wherein an intensity of the signal and a second intensity of the second signal
indicative of the individual analyte are averaged to calculate the final intensity of the signal indicative of
35 the individual analyte.
39. A method of measuring a volume of a sample of a biological fluid, comprising:
a. reacting a known quantity of a control analyte in said sampie with a reagent to vield & detectabie
signal indicative of the quantity of the control analyte; and
b. comparing said detectable signal with an expected detectable signal, wherein the expected signal
40 is indicative of an expected volume of the sample, and wherein said comparison provides a

measwrement of said volume of said sample being measured.
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76. A method of using automated immunoassay for detecting an analyte present in plasma portion of a
whole blood sample, comprising: 35a. providing a whole blood sample to a device that is configured to
automaticallysre geiveranthbprieicess wrrboard dhel whbleibloodsampiedo yield thelplasiracpbrtion, from
which a detectallg,signal indicative of the presence or absence of the analyte of interest is generated

on board; b. detecting,said sianal atisngis 'V% fnghﬁe DERAENES AL §%§§t&fr$&§u%%%? in said

bodily fluid sample; and 40c transmlttggfresu o an user. e method of claim 76,

the vol t 5 out 5 e of th: esam
wherein the |mmun‘“(’§’a“§“sea0 he Jppe js W ppout SOdyet e Sxngpted v B Wherein the result is transmitted

erele§sly. 62. The method of claxm 59 further comprising:
a. reacting a bodily fluid sampie containing a target analyte with a reagent to yield a detectable
signa! indicative of the target analyte; and
b, measuring the quaﬂtity of the target analyie in the bodily fluid sample based on of said detectable
signal indicative of the target analyte and the measurement of said volume of said liguid sample.

10 63. The method of claim 59, wherein the liguid sample and the bodily fluid sample are the same sample.

64. The method of claim 59, wherein the contro! analyte does not react with the target analyte in the bodily
fluid sample.

65. The method of claim 59, wherein the liguid sample and the bodily fluid sampie are different liquid samples.

66. The method of claim 59, wherein the confrol analyte is selected from the group consisting of: albumin,

15 fluorescein, 1gG, protein C, fluorescein-labeled albumin, fluorescein labeled 1gG, anti-fluorescein, anti-
digoxigenin, digoxigenin-labeled albumin, digoxigenin-labeled 1gG, biotinylated proteins, and non-hnuman
1eG

67. The method of ¢laim 59, wherein the method is carried out in a system of claim 12 or 19.
68. A method of retrieving plasma from a bleod sample comprising:

20 a. 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-
piasma portions of the blood sample; and

b. 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.

23 69. The method of claim 68, wherein the sample collection unit is a capiilary tube.

70. The method of claim 68, wherein the blood sample is less than about 20 microliters.
71. The method of claim 68, wherein the plasma reirieved is less than about 10 microliters,
72. The method of claim 68, wherein the Mood sample is not diluted.
73. The method of claim 68, wherein the mixing occurs in the presence of antibodies unbound to a solid
30 surface.
74. The method of claim 68, wherein the mixing comprises mixing by syringe action.
75. The method-of claim 68, wherein the method is carried out in a system of ¢laim 12 or 19.
76. A method of using automated immunoassay for detecting an analyte present in plasma pertion of a whole
blood sample, comprising:

35 a. providing a whole blood sample to a device that is configured to automatically receive and process
on board the whole blood sample to yield the plasma portion, from which a detectable signal
indicative of the presence or absence of the analyte of interest is generated on board;

b. detecting said signal that is indicative of the presence or absence of the analyte in said bedily fluid
sampie; and

40 ¢. transmitting result of (b) to an end user.

77. The method of claim 76, wherein the immunioassay is ELISA.

78. The method of claim 76, wherein the result is transmitied wirelessly.
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