10

15

20

30

35

| MVUNOSENSUH Field of the Invention The present

invention relates to a device and nethod for performng

i mmunoassays. The device conprises a disposable

i mmunosensor. 5 Background of the Invention Bionedica

sensors are used to report the presence and/or

concentration of a wide variety of analyzes. Wen the
analyze is a protein, then the sensing elenment used is

usual Iy an antibody since fingnogruspRcti on of the

antibody with the protein (antigen) is very specific.

Such |nnunoassays usuallyﬁﬂﬁmmehﬁmhmﬂmo categories: a

dBe/fZ(L:T e%r&@n? mventmn regs r?g enrn%?l%g: and rrgth?d f?rrpéﬁtlaﬁpgi lﬁmx\fn'nagya erTrIﬁ device comprises &
mngaemmﬁmﬁw¢m1|ve met hod. Most of the 10 quantitative

nmet hods i nvol ve expensi ve pieces of equipnment such as
scintillation counters E$&FX L radi oactivity),

S pec%fnﬁe:ﬂﬁ%&r@ﬂ?&rﬂs& tg ﬁﬂyﬁ%e pRbeh 4 Qhd)dTBinEhRatioP s 6 wio vélety of analytes. When

156, 972 surface plasnon resonance instrunents

the smlyie ixa [mpigin, teBhe @nsﬁﬁagma@)ed isasidliytah entbidi since khe ingoeagtiog of the antihndy with

bR e R Sk S ) DR P EPbEL g ppn r,
e.5.ObyUsHilelvRuab @18 tibh Lo B b Rcehtedtionud (e amigen de@inthediBes quantitative methnd Most of the
Conventi onal i mmunoassays are cl assified |nt@,tmo .

GEp NS PeEgds iwe cRepsve rP'eé"oss%{yeqé'Pﬂ?"E APAwFSc FFRg Hog COUPLEYs gfor monitoring

ra]iéacﬁ\ﬁﬂp%%%mtrd Rd?urr@éﬁal’pectﬁ;hﬁm%s' gen eign LFSheﬁ 1t5§§72) S@ARE Qlabn®n resonance
m xed gn antig probe conpl ex and the m xture

nrmhmms (sempet 18 Eﬁ%ﬁ 4%9 ﬁm thlghke olt tixdie therefpr beiydvanpRRoUS P Geyelop a quantitative

n r
BBl 9 R el M ORIRIE o800 SEREORARS B,

t he tnas\fémﬁr&n‘pulrnmuhsasidse tlzssifieh @toant cdmgdyzs ami:etﬁimensa@ aadesmn:iw‘mh assay. Ina
ant i body- pr.obe | ex ds to the ant.i . In the -

cwpt&un 3 ?y g@?ﬁ&ﬂ”ﬁ@t SER sar@?fés P(edn% awgﬁﬁw@nesc?%% agﬂs ‘%e mixture then

cHﬁJH@ fo¥ biftdBEIH theSehinodyD Ehe PYVBSRAYNE arBEn@RR, d Mibrohokd G chmmnphore Secondly, ina

conplexity into the assay procedure and can gener at b

sypwiniEepaaY. Meqnioen Raket8st sprarleiidt ¢ Dbty effoien ibée"f’"Et antibody-probe

c%\éﬁ‘ mﬂg@ﬂé@m& ﬂ%é%l oA 5 2§ \HefiBsl 6 odfrd Msmgﬂﬂzpﬂb usually required. The

I mmunoassay t does not require any washi st eps.
w@hing @ws:strougce cr@ml@m atockadstpes PARSELIIRNG sancierg azwépUb@u g waste. It would
I%Irepoge be aldfaﬁlta&mﬁ%) ﬁe%g ea nq\ﬁr}élf&epergm@g@ lﬂﬁasnma{ BEE R 'reﬂlﬁre any washing

: penS|ve nosensor
sPRpO\OF okeetsitysath ardevipe wmﬂﬁshe deighed & the st:mps:seailsubsaﬂtuswce

generates no |liquid wast Mor Qver i N preferred

enbodi nents of the sensoglﬂﬁé—f¥%¥%@L%teps are required

of t e qlatRitive, indmpediiél dkfasabs fRAdser8@ns frévidee 8@ leypiraddpiaetcisteps and thus
to antigen-anti body interactigns over a w de kin

" 9pnREpE o oy wesde- MeseyEn Repipred &mbﬂi"@%‘%ﬂéﬁ'ﬁ EENSPL ) WRING; sgepst arecrequared of the user,

aPJ tﬂé’ éeﬁg%fjcaﬁ &rreéfiﬁ Qddpfds Q%ﬁtﬁ&tahﬁ%ﬂiy FndrRHGS bverd WideGRRIC |rd?|gea
anpl e havi ng f devi ce i ncl udi ng
r eact In @w ehedinse 2 ﬁ%waawg euipp w w@w'h@r usg iy fetpeting 8 éa'!ﬁf #iperi @ fluid semple
hg ing: pﬂnﬁﬁﬁe\rgé .ﬁé’iﬁ%]g £R mn% mbérm‘g(ﬁie ioh nfefndl s@rﬂatcé B Nmdl 'er?ﬂeﬂd a distal end; &n
e reaction c e anti body bei ng capabl
uonﬁshhuen cititgy figed tvitign Ihalegtm l:harnber.gmnilladv henamﬂmb@rﬂf lnginptodhe 18".3!!1 antigen; a

F ' %Sr’ S’g‘%‘ﬂ%ﬂ p&seﬁnp 8{’) eih{' %a 3!%?]{%2 npp xtmtt]:ﬁ%r(l:é;o n‘gohgxthe reporter complex heing
Sppab rﬁm@fw!ﬂiﬂthélsﬁ@!ew dehcthrh&arﬁtﬁﬂﬁn@ 2 vl Cha tneetral sOrlche‘, Ia&lmbleend and o proximl
havi ng an internal surface, a dlﬁtal end

§9¥: ST mureéwa the gistabapht! dheirergfiop ghamigt: 2pd ey %reaaaaﬂegﬁhb&meﬁ" the distal end of
hé:ﬂh% &tﬁ?ﬂfﬂiiﬁ&%h nddPile RtceiBlaRbassagevay bet ween

'@ﬂ%ﬂﬁﬁ& " of tﬁe regctlon ghanber and the )

pr oxi lmahe aeml nd)ﬂnsuaihl@dltﬂ@t @TILend mntahmé#ﬂ the{ repciéon ehagbsp e capgife of preventing

this. | '

'@H%{’ﬁ% g%gﬂ#@a{eh%‘]a nhe?%t‘ﬁm cha ﬁi i erﬂﬁ gur}%e lpinfhglgdg quJ z@?ﬁ&n?% selected from

mémaﬁeﬁﬁmm§mmammhanhﬂambwmmm&hambemmMQbﬁmmahmgmmmace 'S

i ncl uded. The agent nay be seleﬁted from 35 the group

consi sting of a surfactant and bl ocki ng protein, for

exanpl e, bovine serum al bum n.
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-1. In another aspect of this enbodinment, the reporter
conpl ex further includes a second antigen capabl e at
conpeting with the target antigen for binding to the

i mobi l'i zed anti body, or a second anti body capabl e of

~ binding to the target, antigen. In another aspect of

this enbodi nent, the probe is selected fromthe group

consi sting of chrcnophores and 5 fluorophores. The
probemnammia@hmdemammammmnemr@uﬂhcﬂWEQMummmummxhdamﬁammmcMEMem

| ucose dehydr ogenas substrate ma -

FOF e the gt a%sagm b@dmgahthaﬁmaq"&%#@ﬂ ﬂf@uttsgﬁ?cwém@eﬂdﬁﬂpa e of binding to
Sl AELAREn. acetic acid, or glucose. In another aspect

? ﬂ"hls enbodi nent , the detection chamber further

i ncl ublesotixr swpoti dtiknsr embadiventtboliraie i selgetry from the bropezonsisting of chromophares and

oro hen | i ndophenol | exes between.transition
Fhofioet ol 15t PBG SRS B SR ot AT R GTHE & wistd PRlddadie. an enoyme
fub&ateinBYARibe Beluddd fol BarROdn DedizatRS MR GSte Dh dsfalstoedyErent 6/ Bi glucose.
The device further includes a buffer capable of

ad] us injaprghet ¥seechy tiyembadignent dbe pefprtion chafkbe fefherdhrivdes A @edider n e mediator may
@ﬂ@g@?@%ﬂmeﬁd’li?rﬁgﬁe{n% lle){elpl%egrg; an?{tgﬁlgﬁﬁg%ﬂg%ﬁmﬁeﬁ hﬂcmammg heteroatomic species,
répiydnge. conpl ex is supported on a reaction chanber

PRI R AR fﬁ%@ﬁcﬁ PR ing e 110 B S S 283565 the o o th
Bdrripe, | sHER b€4dne :néhﬁhnh Phoshidad J?' gfrm@spect of this enbodi nent,
the device further includes a stabilizer that

st abi Injap@ker esprst ¢ thisppbadiment, thedrpebilzet anthesy, E“‘!f'ﬁéheé‘iﬂ&‘ii*ﬁ%’mp'%ﬁ”ppm“ ona
Ie%or‘?tﬂgnlubgrqqunor doRacB bk nﬁd}teracmﬁ: haye sépbybisd ﬁdmﬂéjihﬁmﬁed armﬂﬁjy by less than
enzyme substrate 1s supported an a detection chanb
plpvtdmilimesanr f ace. | n anot her aspect of this enbodlnent

t he dev fur tetl -

s uppor?ntano aspect p hfetltniaﬂhgrl nliiaﬁb% @eg?eﬁgﬁ%{e Jcnflug& aeswﬁmtewg;m%bmzes one or more of
dehmg@rmﬂmqhanhememﬁm@ one or nore substances such as

an enzyne substr , a mediator and a buffer may be . .
suppo f%/ 8% PBY °€6’ﬁteﬁ'i‘°ﬁ'@ﬂ“wﬂi‘eteﬁzi"’ﬁ“ f”ﬂ%’aﬁ d‘p%'&‘l"f"’“n”ﬁtaé*?‘ie%'f’”. chamber interio
dgcesupport nmaterial nay also bE contained within the
reacti on chanber, and gne or nore substances such as

the i Mrowhe psper olihis prbedgent, they devieedipydiet erdpoes SoHRRPIE wtetigh b sypport materia
RPN ConCARARG 1R delRliBY SEHLENG B BRRERsfahces Y b@zyRE substrate, a medistor,
proteins to the reaction chamber internal surfact may

bl sskfpoTaydd semorise o efrroalpiTee WithR thRisyPPYh@ate gl pBie ssupport material may also be
Pﬁ??'(%du\% hﬁméﬂ%‘ri%?r]?l:;hpuﬂé?ﬁr?grt %?:iug of ?‘lﬁ% fﬁﬂ:ﬁadc@%bdﬂ‘%? 13 u%&h'eﬂnnhndy the reporte
seiplex bmichnfageoﬂnabdhie n@rmwplgmmsacm hlmiga cifpmpﬁms mhemcnon chamber internal surface
E'BY %}esiépgrgdﬂ My é COIB%‘IF@%UU{‘\ ggéjgﬂng gnay S'{hx suZ)gn“? rP]aienal n}ay include & mesh or fibrous
AlkigOMserBBhUBInRla pBIVGHN saldted oM o q;pmni oansisting o pavolefin, pulyester aylon, celiulose,
i ncluding a polynerjc naterial Lected fr0q1 E ?roqp b
Poysiyreas,. Gar aiﬁdﬂvglhqnf appémxtlﬁgﬂ tWo prr%ﬁr@tea? AYEL 8% H‘é” porous membrane

MALdHY 2 pofybrc UhaAHi8 sBERh Mo theliRdv)y Eﬂﬁhhﬁ@ bypoREufione, polyvinylidene difluoride, nylon
pol yacrylate, and m xtures thereof; or a sintered

oeieRe pcetskenpol el B tcepa RSt e FAHIS thais o IoEEd DO
det ect r
Lot Pl PRLETBBRRl) e b LBEL Syl gt ol et
glenmﬁxes mnmnlmielangatapél spjmeli &t mmrnlpﬂl tauSlsmymf pejladiuan, Plﬁtmufdlguirh mdium, carbon

&1[\ Wlii'lﬁ) e 1Lm dg | a )HUI’ESq QI’EU t I n OXi de and

e 39@&? leaH8¥ﬁeP WAL St hi s enbodi ment ,

t he deaf geihtrepech flRembodimkd, thﬁieﬁd’ﬂﬁrﬂﬂﬁﬂfsﬁﬂﬁll i$ fanSparent 10 a radlanon emitted ol
radi ation emtted 01 absorbed t he Probe, the
esaibed fyohe BeRentie radioe dpmavesicae fﬂh% e BPwUE AL absee stjb rasger complex in t
QtedibfenspRorter conplex in thf detection chanber.
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I n anot her aspect of this enbodi nent, a detector

capabl e of detecting a condition wherein the reaction

chanber is substantially filled is included. A piercing

nmeans capable of form ng a detection chanber vent in

the distal end of the detection chanber may al so be

i ncluded. A reaction chanber vent at the distal end of

the reaction chanber my be included as well. 5 1In a

secortnetis seepteth this embeditdrpd dejfctarasrariead tdeteeting # cepdition wherein the reaction
t 4

c%htﬁe:? géﬂ]@alﬁlﬂgﬁy dﬁf’&'gugéih%ﬁ@m gr\r}%ﬁsgcgpgh% ﬂq?@m%?%egeﬁ% al?amPeh xéem in the distal

entel the detection Ichaohban gnayt 4@ bsineydal. dfeaftion dbmtgr vantfat thetistsl peiret e @action chamber

ndi hrough a first sheet of material having a
”B%@%FW%FQ and a distal and, the first aperture

def i njf Deecshd eRRRIeMAN: HRARIIRE Fnanm‘-‘al:t% oM bikposaBle A&IcE Gdr b@Mn detecting a target
chamber side wall and a first sanple passageway between
antiges 1y etuiitserome f@h@rﬁi@ns nﬂovsledaﬂhe peikbd @clelling the etepbent bootingorirst aperture extending

' f
thrﬁ@'rrabfe t s F]t 0 | F'{a na{ haguwiea e;{mx] t Incp e@ %Pﬁiéirﬁ 18%12%( aparﬁlgref%mmg a reztachon chamber

siegDedllf Adercilon cld@ber 5&: uaaufmdrasﬁst 5o basggbm@hmﬁb@ﬁ the regktidvedhhmber distal end and
and a first detection chanber end wail; nountin

the detegien champerpropipel end: sweupling @ dfstilavepo s sy pigtpe fgﬂégaet 2 eytending over the
aﬁ?ﬂlrg Rdkiiga ﬁr\!ﬁﬁacﬁdﬂ%haﬁ&ﬁ brdd WarBanb D irSiEibeddeh @arseCidalf rﬁ@ﬂnb #Ebcond layer to
anber end wal a second detection chanber end

a\mpﬂd sidpoi et abﬁﬂ fvmﬂ ewm oyer ity apeesek Stdetine ia serodireantiop folember end wall and a

%bﬁd%te&:ﬁy&?me ﬁrmﬁp\?ﬁ sE@Entﬁﬂ%&&un@ﬂﬁsrlraﬁoﬁ%ﬁﬁ ?heffpsrl %ﬁ U&tel%the sheet and
aving a plurality of exterio urtaces; formng a

Ias&::bmda radedy e\uhgahtel(fteemmr wgacte:h rnmurgh smnnd@xismewarrextendmg through an exterior
SUr e of the reacti

SYRE "?é‘ &% B '“I:"Hi ﬁ"“&F"’E’P%F‘ ‘ger‘l&“"ﬂf' A& Eé?f%}aa ‘3& eg@éeaavgewav efiring

a Gkt ol cHa@hel Send torRiaCS 1hﬂfha§§;h@ﬂh&aﬁner\ﬂﬁﬁ1thmug‘hQﬁd‘ﬂnl’&gerﬁr $uFthoe @ the strip and intp

passageway extending through the an exterior surface of
terygaciqn, Ghaogh @) the, pegetiog ﬁ'@mlﬂt’éa@f'w%r?"ﬂc Rhendhiet pagtanqupp defining & sample ingress;
kBl @R artiBRT Rk B P5¢ IR ERRA andt fBind DichdheP@RHHAIR MR Yeaction chamber, the
defining a sanple ingress; i mmobi |1 zi ng an anti body
cyfprleninHudnherPieact i on chamber, and placing a reporter

conpl to

COTPA e e Ut SRR Aok i DS, WY o
}@XM@nﬁsm@hrough the proxi mal end of the first sheet to
I gr;n L th(%r a;%[%etc{]bf tqﬁ Qg% OI%I' g{?v\’ﬁ%grg{ er]Ie ?%)e Pr?t layier r%cl e Qecom(i_j layer include an
e!b{hﬁ;a!sreﬁmi\d rriatmyals ttheifinse layeelidchaled a hfsh setrode @uadrdinythes Brsti e&ttmﬂﬂaces the first side of

terial st. | er i s.a first elect e .
AT B b Eren bRl P aaE AR 1 et S ided it the second side of
theliBeef | K194asiSdRe Bl the aﬁlﬂeﬂebﬂa}&ﬁtﬁlﬂ’é"ﬂmeta?ﬁﬁﬁledtﬂ%ddﬂﬁ&grﬁ;p&ﬁﬁtﬂﬁd of palladivm,
el ectrode wherein the second el ectrode faces the second

pgpl'@@ ngd '"‘i“ﬁ’é cgrp‘c@el{arbu%wquérg@thm@h éndlglp Ui"i‘?e“’éf”@'@t"’l“ﬂ) anggnehgsn;reni The first
eleﬁﬁhé’rﬁ’a? stbstaRI B ot 1h§ BlsEelefidn SRR b RalChP R &Ml SlelobeBbstantially covers
of pall'adium 25 platinum gold, iridium carbon,
mamaﬁrﬁemiwe@awet pnd [iath ot deastjopechii thenelestipdge may herg seu&ied@atefbmai deposit. The
t
EEf 653 bt i W\ Blriopdin GERAESH B8R ben abour 500 girons fom the fs
elmaiotie lasschat bleutd @t oinansdioaatie finOeecsudb st lem themdbbut 16bwigors andigteeter than about
gecon 3@ectle rEhanber end wall. At | east one of the
e RS TR FPBR%, sputter coated netal deposit. The
S eCoNflareihg Qgea dE1hERIybobiRent e Mdy@ claré MhDIIROMHE Etdet, for example, by an adhesive such

rel ati onship a di stance of | ess than about 500 m cragn

3 P HFA! pYEAIEY, EB'?F"’E' PPsswe peaiive adhasive heah sired phssive. ghemicaly eured ﬁ%hes“’e hot meit
alifeGFR Lo ﬁotfﬂmﬁ%Hheﬁlee% fe%gﬁae s ét dr emsi %ger?m%qﬁcluae's polymeric material such es
m crons and greater than a 30. m crons fromthe

plvast, peisyene Meamonme aﬂntemeand aerp!easthe!erﬁ o pahysthgerlo detkiphthalete, At least one of
the |l ayers are adhered to the sheet, for exanple, by an
adhesi ve such as a heat activated adhesive, pressure
sensitive adhesive, heat cured-3adhesive, chemically

cured adhesive, hot nelt adhesive, and hot flow

adheS|ve At Ieast t he sheet or one of the | ayers may

I B L I | B g IR D P I | P T
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the | ayers may be transparent to a wavel ength of

radi ation including infrared radiation, visible |ight,

and ultraviolet radiation. In another aspect of this

enbodi nent, the nethod further includes providing an

enzynme substrate and a nediator, wherein the enzyne
substrate and the nedi ator are contained within the

det ecti on chanber, wherein the 5 probe is an enzyne,

tiznagersvimey ia trentphrent nedl ivaklangthi o radiaipraind@ling fnfraneidiedidtibn) gisisle light, and vitravioiet
reacti on between the enzyne and the electrode, to

liti"cat e the occurrence of an el ectrochenical reaction.

i N anpl ek a@ﬁe&eoqtth@ém%mgﬁt AERAsH TR BE indube pFE?E:FhOéi'] enzyme substrate and a
further includes the step of providing a buff

makidereiwhereinithe entyort ﬁléstraiegnd:ﬂipmlamr ot cmﬁjneﬂswrthmghet da@ctpmt‘-*@mber wherein the

ol Bt e b el B GRERY & vt e als qdBi by egme o te
eRctiof @@idicANih: G8UNencd 6 ah fecRochdnidd! fbadialpl € havi ng a pHis
prOV|de t he nmet hod i ncl udi ng forn1n% a first apertu
ext eﬂtﬁ“ﬁbEF?WF% EI'QHS enbpdimentt thgrpp@ét{ Turthey inchidgs the,Step af prosyldmg a buﬁer wherein the
Iy a proxi mal end and a di stal
hM%ﬁ&E%ﬂMﬁ¥ rsﬁﬁg%g??3¥QEEEV|ng a first aperture _
r eacth aothlrd:hﬂmimm pmetbod afmeinidacfuie ki dimpebie devies foterseait tataghing a target antigen

aﬂ@%@?p}e gxir r%g é‘% pﬁ)%ﬁegq’gé%gngr{ inc giﬁ{r?gtfﬂrgnor L ?rr?tnap%&re Mmed%%l}h}ggﬁ a first sheet
0B SR IcAly PREGR GRWRY hivRh WeRHnd bR afia eiktblcad, alkaidy Qbendlle&ﬁ\ﬁi_] a first aperture
end and the detection chanber proxinmal_end; form
reiiop AamEER BTk 4 & TSl PR dﬁl@wermh@wwafaa@é&f@ww EILRR{IOR 2 reaction chomber

sk QQF 5 He?@{ dn%hé'nﬁé'sﬁé M @nglesafid p8ds d@%ayﬁ@%’eﬁ@ihﬁea@ﬁoﬁ’éhﬂér distal end and the
end and di stal end, the second aperture defining a
ds-é@mamrr rréxional eod; fahieg arsecaut Apesive @ﬁaﬂrmeihmv@ i desoregheet of electrically resistive
r
n&a&é@beﬂ Qer)QH e?nd %{aal%ldis/tlallr @Sﬁg{eﬁsngﬂpﬁ&r Jed In%yg%aw h&?fﬂnqi the reaction chamber
sjpe ol frening acthick apevgire @xtetidiag thriougle M third thiee o drlﬂctncblhapenwunﬂenal having 2 prnmmal

S50 P50 BB 8y S o £ GOBHG B o e
of the S&c&:ﬁls%t ofa firfl EhS;di ]tcjfrtﬁet firga ket the tdaend SREORENdNY @@t the first aperlure detection
ext endl n over the I St apertur tecti

cheRper PeRhheeR] Ry 10 45fing @ fifshgeteciiop chamter ??Ef‘“é’gf'le a?’f“'@ r’?mé’?mg Feaetion chamber side

wibnl subsfahﬁ%! ﬁ@ﬁﬂﬂ&l vﬁﬁﬁﬁe'ﬁ%ﬂp&fnn bR reR A chdRBer @iﬁﬁﬂb@ﬁwtﬁhrﬂ@ first side of the
20 wall in substantial registration with the firs

g shepiom2 econd pide of Eha st Hest. HH alfthwpet eping gy the f'ffb@mqfw@'eam“ chamber part
th'e&lﬁtm %F}fﬂ@ a%tecaﬁuhﬁiecﬁun 'cffaﬁ%?] o BR8kan R Bird @D He G c@h chebier side wall in
first sheet, eet extendlng over the first
sat,mmtatmwstrdwwtl th@ hrstmraméthe yeastian chahes sideygelitrepuriag 3 st layer to a second side
of ﬁF gecgng gﬁetet E%EI eﬁen%qu o%m% ec?r{?\g?eﬁ@% llo’ deﬁnlg% f%sb le%c%or[)éﬂgrﬁdepﬁd QJBH mounting a
sﬁa@@ﬂ Isfer ata ®eon¥\sidelot thia ehnﬂ bhea tandx@tetding mueofhe tthive: apea@e ta define a second reaction

S SOy BB e Bot e o e iRy roPrE EREgnerr om
AR Bkind s @lutalty @R sijadel; fbrhing :Ba0Ad RiTaRReERIdING Iﬂfhuybahd dutside of the strip
mounting a 25 second layer to _a second sjde of

AT cheSHERD TRAR SriteeHBPhEPBRdisl S il Pé?ﬁ@n‘*‘t”"&'rdéf'“t"%a resction chamber
WR foffhy 3 RIRCRREeNEASIhIRR thrdedharBiside E‘Idthé’\@hd anbl fhto the reaction chamher at the
subst anti al overlying registration with the first thi
mwrchamm@rc@w epda the Yheresogepclelining @rsammedhuresaimmskilzing an antfhodv within the
VI n
tmn %m&&?gﬂ;ﬁl% V\gé/ %@ﬁ%r crﬁl@faﬁﬁ ‘h?ﬁacﬁ% c&%ﬁ‘;&heor Lp?éépa@%g?mr{i%dlggapmbe.
St r I pin aamﬂh Ielnlmdlmtrine niechadCiot ﬁhmmimgn‘mesenator trhabsaneecod iyt antigen in a {luid

chanper .di st al t he ) def i ni a, . .
SOALE POV P Pt o Dot TR PR oin 8 St B s i an e
@%5c8NGirdEhal 8, QHOR i RndObH iingbMze® BriibdBE fifel Mithin &0 Geattidh GhailRe the antibody
reaction chanber at the 30 reaction chamber proxi nal

keineicapabiea bipnode 1ha alRatioesy @ HRER TR FIOMBJEX P esaqhyiten theyggeiiancehamber, the complex
i nmobi | i zi ng an anti body withipg.the reaction chanber;

and placing a reporter conplex in the reaction chanber,

the reporter conplex including a probe. Ina fourth

D P - T L o e r .

rffd

D P . . L L i P L
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-4 including a probe, the reporter conpl ex being

capable of mxing wth the sanple, a detection chanber

having a wall, an internal surface, a distal end and a

proxi mal end, a sanple ingress at the distal end of the

reacti on chanber, and a sanple passageway between the

di stal end of the reaction chanber and the proxi mal end

of the detection chanber, wherein the reporter conplex

mE!an%b"Frﬁbe' HEkMAS %onﬁ‘:!e?@ﬁlﬁ’ ahfR 104 dw:grﬁ_]r%wt‘ﬁ %ﬂ@mpﬁ ﬁete&ﬁﬁ'ﬂﬁﬁlﬁenﬁvmg a wall, an
he target antigen for 5 binding t

interaptolyface, 2 digteband pridadyeximg ek asamipla ggrassfat ugdlmlmi)hfshwacmn chamber, and a

t hlg H?S)sgagpv!;a? h!ﬁuﬁ}%ﬁ &S%TSTGFI%CP %gﬁg%alét%hl %QF’P{' lgl%ﬂﬂ 15‘93]:%)&%@ eéue rﬁtg Iedottgctiun chamber,

wheredinthé Fefutel E@plBMiteLindliagr £%60nd MG Eagale off RMEekingORith the target antigen for

chanber; allowng a predeterm ned tine to | apse, the

bipding£0 tbeéanﬁ@m@egpmlpqu ém;aclpngla i gamrimihy 1 eppledngresy; @.Eg?l’ﬁl glly filling the reaction
ctﬁ@ﬁsgglﬁu@?éth% @mgéﬁt [?E t&%lln}mﬁ&t aﬁdp*ng';z{ﬁ)gl tEﬂt aﬁi{)iﬁ{% s% ﬂ;w% ?‘e reaction chamber;
altoimieg aJIaxecletetmumuhtuuetmm)senhe/mmerbemmffrfzibrm fodl substamiply ell tmpnrter complex tn bind to the

.al l.owi n he.s le.ta flow fromthe.reaction chamber . .

e B o o8 e S e s D R By e BT e wi e i
sdipie i @iciing QheSRinpI b FMowF RSB ReLtiod crﬁﬁbealﬂﬁﬁﬂﬁﬁe ©dmple hﬁssageway toward the
ant.i gen- probe conplex within the detecti on chanber

%%@éhﬁe@ercﬂm%&%mwcw 2R Feng it ff*wm%?fahséﬂ%hwﬂw%dé}ewn chomber, the

pledahte Q@kae\ﬁﬁ o@fhe @ntﬁén%ﬁlﬁmﬁﬁpl& rhenﬁﬁﬁndﬁ?(ﬁ@ E‘fcaeprégtgncé {18n ﬁﬁ&nh&ﬁ 'ihe antigen in the
in the sanple. I'n one aspect” of this enbodiment, th

ssmglehod further includes piercing the wal | of the

S:Lte?n %Hecp ug F%teegn nsﬂ%eraﬂﬁep %?lhgd ?ur l?&g ﬁ& glﬂebvgam MFEﬁi'étectmn chamber so

aptociomi m@t&tmah&nﬁhﬁﬁdmaﬂ eiieydlstall.ﬁldfo@ ItHeGMIeﬂgn thasber, afes gerexfy step immediately

@he P rniqu tige. In a fifth enbodi nent, a nethod--
VMWH e edsfermineiiien o abl e device for use in

det eatd ﬁﬂz efhbddinied Of medtiod H1GRRiiaciuR ofa fidpbidatle &ﬁf@)br&shﬁﬂém’d@ga target antigen
pH i s provided, the device having a plurality of

et P P BB, PrvF, TS BERIHNEY PR o7 itk Rgesy the mettod g

idhifcS3 HrePRErtub eRreinh YA Orird RELUD Riedrichihy rststive RREia Qhe first aperture having a
electrically resistive material, the first aperture

OetestipnyHeter peidend 8¢ ioe-e detietlomeipmhgside walh the gRTCIinichage having a proximal end and o
ﬁlglt e%@tdo%nﬂ‘ﬁrghﬁfer t%'a%?st %uli th t{ﬁ?sﬁéﬁt ﬁf@x‘eﬂﬂ:g %W%%Eenure to define 2 first
aving a proximal end and a 5 di sta nmounting a
détperion chbrebyeend ell; anofiritingsd sesindl yepfro T sesoridiside ot Hintiet shagdnd extending over the
a Xttrgc Iegﬁe g\ﬁlg:épgtéjgecmrp c%armtaqlé'rr%d :\{%Ih qlt bﬁ@ntta?n\)‘erbrglﬁgegistéay‘tig} witthothe first layer,
\.-aersﬁ gi@nteesand tsy@sf fotheestrip} fosding 3 heerti ammdre @.mrﬂ:ﬁgiﬁhrmg;h aheastrip.tihwestrip having a
e to ne a second detection

AT L A s oy oot e (P AT O R P d o i chamer haing 3

dlsRYRd and = WREHBEY, ahd16e sSfRiper AR defiay £resitifn@hTha sisd widi@3d a ssmple passageway
form ng a_second _aperture extending through the s

bﬁth'éf’“é‘terf?ab"ﬂﬁ Spmasgdistal end peshdhe papCiEfAaTIDRICProxmafieads meunting ag*f% i of o third lyer

1S £HANHe @fﬁﬁersﬁrlﬂ l1fe tmﬁ\éhﬁﬂm@w&%%cbrﬁQpéﬁmmﬂﬁﬁn M&Hhtes paft RBiefine a first reaction
reacti on chanber having 25 distal end and a proxi nal

chamdtier eml!;mn@gﬂyﬁmdaﬁ@mugh leyelofajserionicpiog ofrteechtripi thlourth layer extending over

| &nd BN in substantial

LIRS L5t by L PR s SR8 o

r@rsnmiormﬁth aadiyst reaasind ihargheaent wilb forsinge thod a;mnmhextaddirhgayreugh a surface of the
o a first side of th

deyire agdérg%ﬁla regcrgglrnpzmbg 3l @%TETCF %‘ﬁhag‘h%ﬁﬁ‘g‘ﬁm{)g? fhmﬁ ape éefogfﬁmng g reaction chamber

vErdtTiSning £RGH dMure SHATRARro@MSsuriEtk b thedeuifatahd G e febd‘h&i chﬁﬂbéi%! the reaction
of a fourth layer to a second side of the strip

chagtrert roximal aeg. thedeusth ey defieno 2 sFTEe dgtesntmaliigng Wémbﬂﬂ‘f Cwithin the reacton
1

S50 W e e MUY o Rl 8Py ot

registration with the first reaction chanber end wall;

formng a third aperture extenging through a surface of

the device and into the reaction chanber at the

reaction chanber distal end, the third aperture

D P <. L 4 P P . Y T €’£ - . . L £ - . .- 12 L
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.5. In one aspect of this enbodinent, the first sheet,

the first layer and the second | ayer include an

electrically resistive material, the first |ayer

includes a first electrode wherein the first el ectrode

faces the first side of the first sheet, and the

second | ayer includes a second el ectrode wherein the

second el ectrode faces the second side of the sheet. 5

Bri efin fesgbdt BtthiOembhmehth@e M0 g filst eyer dho 13 QvBnd %yﬁr&lﬁlude an electrically

view (not to scale) of an inmmunosensor incorporating

reS e Mietstizh dlve Tiesd oy e inphpdes gyt electroderiigin 2he é'rsw%ﬂ'gcg Gt S of the fs
EWhd (O hd side of th

s%ht Y r%]ﬂ%,l s%%sérgla grrﬁt!h@%s asb%bgerlééfrd%gw%eﬂ Ihlfgec ﬁ&@g%ﬁ?g%c%ﬂet sg?; side of the

shelte Preferred Enbodlnents 10 The foll owi ng description

and exanples illustrate a Ereferreg enbodinent of the
present invention in epcriptio kill in the art
Wil I A e QR 26 fichador lRGIeFof BT iRmibYEREQM S pdf AR Alele@REhermEicel
nodi fications of this invention that are enconpassed
by i tRf.  shopea crse-trotionid! vig (ot te tyele) dlergding Aod' joban emhodigient of the immunosensor of
QJE erred enbodi ment shoul d not be deened to limt the
cope of the present invention. Disclosed is a single

step, no-wash i Mmiggieenso mmihmﬂaﬁﬂsoEMmmmmrsrngle use,

di spqsabl e device that uti)izes acepnt S .
charrb®p Bhowipe desgiiption 5p ampishystralng Pt B S venton ndt
Thdde bingii ARG RN GRBE RS therd NEwARbUs I8BHIAI Ul REKHEations of this invention that are
reactions take place and in the detection chanber the
epcaRRpsted bgts seane shecopdinple thhedessriptiment o prelaced amboginent shadd not be deemed to it the
ence of antigen in the sanple is
Bﬁ$§%ﬂggﬁgﬂmm%gﬁltable det ecti on net hod can be
utili Ih&a!dsed Blarsmadnshae ndebs dvonenset Frodsiso iy @lsipakeuse, dispgsable device that vtilizes
twrbani tenl %ambets ar actr V\'pamber a at J] 1eer%tm %‘SILIII%P rﬁﬂr% reg&mr?c ?‘rﬁJet‘? he arﬁrgen -antiboady
rve or's rosco wher el n ecte
r@ttmhs“ akspact brddh iht Gl tioh $hamﬁ@ thﬂSBﬂitsto@tMRaewmces arh dateged aridrihe presence of
%ht absorbance. . ILn a preferred enbodi nent, the
68 ¢} 47t Frile e S tegPct r ocheni cal wherein t he

el eCt Ary GaHabl€ Bk Imeibd RPbER N Spreihedent Rl mbtﬁdls‘ ineligde) o/5., jual detection
the products of antigenlanti body reactions

vwhergis thedarelonmsatib gl goloaﬁ@bsdréep, Erégecrfoégupra Bs(t%gprwluﬁrﬁrem reflected or transmitted light is

S 8E ERGD BB e ARMERAEM S pr@irel |eMED§’rm§ra Rl d@féctﬁﬁ Rethod is electrochemical
di scussed further in copending US. patent ag t|cat|on
@n

wher €0 GHEGAB G Turreti O @oterdiol WSRerayed 1rurlrecmob.)othe EHR¥UCts | b @ntigenfantibody reactions is
mebMEL OXI DANT SENSOR, " 25 copending U S. patent

applitcation no 091616,512, filed on July 14, 2000,

ent i tWelhdd MENmscﬁloNaiSﬁwmcnbm‘aﬂ chessopeanid ichtpid sargnles peetdiseussed further in

grﬁﬁﬂl'i ogs o%ﬂ%&%ﬁﬁpgﬁg Bﬁ’/{z q gln&“]rﬂ"\égéﬁf %%ngmxrnm\r SENSOR,”

cofghddo @, pR&‘x\@ﬂ'pl:(QMnRé\'ﬁEaE s1edied oo Dubvig, @DOG, sntitledC'HENMRRL @RIN: SENSOR,” and

herein by reference entire

cprepqing Y- gaéegt apglt:uérgbrg Oélfﬂ ﬁé%g fileg o0 inéi{v: P[ﬂﬂﬁﬁﬂ%\.{%&ﬁ@ﬂ@%ﬂh@ﬁ METHOD FOR

MRS ERNE OMENVIGIRGENCTIY RIS AR of NN Intoyporatedheteibp Afelel? inyts entirety.

timng may be done automatically in response to a

t ri ggbie tisingpfbe veriosceshstangs. Whdhs '4aRin slaggRd thAPeteriahtiear mpiche done manually.

lﬁ’tgm ﬂvlellr Qfling rﬁ% b?EﬂRPﬂr EBu Qrfres[ndﬂﬁ 1o 51 ?g{%rr signd an@QLrﬁmﬁe@fhe {é5tBon chamber is
ectro henrca c ron is i1fTustrated in

fmmand 2. FIG 1is a top view of the sensor srrlp and

{: L(ea r éré'li{'{%f’"g %1 q‘iiﬁg&%&%uﬁ%&%rﬁ%&l \\gﬁelgé&u&\é\qﬁ(!%g%e%%gﬁslilﬁ!stg&d in FIGS. 1 and 2.

FIG. 1 is a top view of the sensor strip and FIG. 2 is a cross-sectional view, showing details of the reaction chamber

and the detection chamber.
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6. The Sensor The i munosensors of the preferred

enbodi nents may be prepared using well-known thin | ayer
device fabrication techniques as are used in preparing
el ectrochem cal gl ucose sensing devices (see, e.g.,

U S. 5,942,102, "incorporated herein by reference in
its entirety). Such techniques, wth certain

T difications, are also used to prepare 5 .
Jggﬁﬁﬂosensors utilizing non-el ectrochem cal detection

et hogSimmindsemso® o 18 pleRFedeBQRME by &f prédied LIUNPRRRG (il'l'n layer device

illustrated in Figures 1 and 2, the detection chanbe
falrgatiop carivabes @b are bse@ neparipicrstiickeaical glybse $2asing Phises BegCe-i- th 5842,102,
m(%tb‘f&qu{%? ﬁefe%%ﬁ]?e?egenngﬁltlg %él}e?yg rs@*\ﬁ_\)’fﬂrﬁ ru[e 2u8.nth rteﬁalrprﬁtﬁﬁ?aégng hapey;{lso usfed te prepare
mweuh:e;@mfutsmaﬁzinynoh e&irahdme dﬁamafnheﬂtbdsSG The aperture is

shaped such that it defines a side of b

r eac i Botieleied prefasimentont Lk muRgsengesilustrat ﬂ' i) & g@ﬂ dggction chamber 28
Wﬁr‘slas ﬁ%t&ﬁ%h&@ﬂ@éﬂ@&P%ﬁ&%Wéhﬁ@: BBanR QLSS chbhtRr 39VBre IE;repared by first
chanbers 22 and 28. By extending the aperture fromt
Topyring>eh epgituregxtinding thesbohtalskeetrog de;:tracaﬂhresmmmm 392 The lapequrg s shaged such that it
de%uEe? rrggegv% (ﬁ %th ggréﬁ;r,ggn Or%arr}\étﬁizztar%“?hed rgrbglg ﬁg? \feﬂl a§ t%%s%lnﬁé)passageway
3EBEehﬁlﬁﬁ itHaaso tﬂaﬁhesmﬂiahnezm eﬂhé}htendmﬁ tﬁel’hﬁerﬁnﬁammlth‘a”mmhahm 124 2Pthe reaction
et ection cha ich are

CHESE RV e O EEHA G EmB RS 2A e et 1 s gpbodient, the

thRinedsSof Bhe GRLDE d@ﬁhﬁ%eteﬁlﬁat he@ft of REreslQbRGniba22 GhPdERENon cid@ber £8, which are
reaction chanber 22 of greater height than the

thyjgamachh |awfwwmm@ﬁ tigecheight of Sheasetiomehaipipr 4215 wraten Biamiigt of 1t detection chamber
55 h!? %&ﬁ:nvﬂé}aﬁgr ehflgrea‘?t‘é? %g‘l?lpthangqutla?ﬁm chI Ig gt'e;%reﬁ Q)Fﬁﬁen@@nulnple sheets
ayer as an aperture I ni ng the Si dewal |
HZaﬁ@. aﬁSB&ﬁfogetlm Fihe nidile sheescdtol Helayehambresper@R dalfpibo detslémallsciﬁ and 76 of both
th? eac on cha2§u %ﬁang g’tgcli kn c%jmbgr% ?dBSCI’I ds abEn edg!l ? mgdtﬂl}/ I?{e[ §@ is'ten sandwiched
sandw ¢ 1onal ' Tayers
beﬁ&eami oBdigre ddigona hgkirst 32 emefla ﬂhe@dﬁamﬁalﬁaiersanchmﬁm Havingi an gpeetne defining the side

Wgﬁ’g%gﬁﬁ%%%gwpv%@wﬂv |1hg)fét=‘lss323a2cl Jaﬂntéé%;ﬁaelﬁh%reg{wﬁ E!# ?rﬂ B% &i the detection

chamskr P& 1h shis@Rbodimeh:, Gl el wallhED Sles2en tieQRectiGhdiminer comBise digdtrodes 52 and 54,
this enbodiment, the end walls 68 and 62 of the
WH@F@%P?%ﬂm@%ﬁﬂﬁgPe@Hﬁbr|se el ectrodes 52 and 54, 20

Whi' ¢ 1Bk sRExdN BRAS BT B8 rebt@shaniBad 2 B veétiohbriter 28 formed, a first thin
sidewalts 74 and 75 of the reaction chanber 22 and

elerrpdedayer & isthen mevated orgneside 7§ of thpsipet of elpctrically resipfjvpymaterial 36, extending over the
a nﬁg Fnrn@rg‘?he d?(yc% n cﬁa?nbér%ﬂ %r{a %:EH%HE}B%QII 4] Tﬂﬂﬁyeﬁﬂz%é geoadf’?eted to the sheet 36,
the sheét o ectrically resistive materi al
£ g;xttye'ﬂadnsrug anoadbesivet [Seitehlp pibgstvesrinslufeotonerarople; hret @@w@éﬁdhmes pressure sensitive
r, 28 d. fo I 1) n |l 1he ; -
esﬂ:es Eat curéd ?dﬂes%v épl}l]cglg tc%&dg?ﬂgg%?t’meggdheﬁ&%h@k @%ﬁz{g%eérges%ﬁ%he like. The
elémib@s'.aymen m’:“;i:ﬂptraith}f ecadq) fecys iby gter cratingeshesk oireleeticilesstiveasseyial 32 with 2
B S P L s BE R Sk, PSS B BRIy, o, ive,
iriBiBrh, miAGHECHdra6E Snd 1hOke. f Mawain SURGLTR! 141080 asotBlrdiir b2l ahk B ard Buthpatible with the
el ect r ode | ayer 52 is prepared by coating by sputter
IeEBa P '&ih%msert?-ﬂd# @wéﬁe‘t W rgag) hepicelySTdfRRES et erj al 32
Wi th paecoqdthih QQ:lrﬁe % & s thgrﬁﬁouﬁéﬂ%ml‘z Goposit &ei7R ¥ he electrically resistive material
pal | adi um carbon, 1 ndium oxide, tin oxide, mxed
36 redtio @mr[dmmovg)@hmmureggmm the fiqtepiton chambyr 28 sa |3 torfpr;@talﬁe@gd end wall 62. In a
prg erfe d?e?:gdc?lm%m € ele‘t?t Ond%hﬁg rﬁgg@gﬁl 3§ tmltcilbnl‘?eg Ilﬂf/&%[&%lﬁ% Elgransy@ gtg%ﬁstﬁglce of less than
alpeS08miicrong) rrtuhépreﬁﬁlﬂﬁs foss 1120150 migrons, dhdi@yst wbibrhbly’mtweereﬁibﬂnd 150 microns. i a

chemi cal | e 30 A second t

Sqplp oS s o o B P i s RBP4 Y QS AP e 37 of e
461688 hbiGRbidedis (bEFbfital eE23 TS FebcRbn chatfer 22| SO ext endi ng

over the aperture form ng the detection chanber 28, so

as to forma second end wall 62. In a preferred

enbodi nent, the electrode |ayers 52 and 54 are nounted

in opp03|ng relatlonshlp at a dlstance of |ess than

e ™ 7\ I P I L I < P | | 2 e o A~
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35 device 20 that intersects the proximal end 23 of the

reacti on chanber 22. -7 The el ectrode |ayers 52 and 54

are provided with connection neans all ow ng the sensor

2010 be placed in a neasuring circuit. At |east one of

the electrodes 52 or 54 in the cell 28 is a sensing

el ectrode, i.e., an electrode sensitive to the anount

of reduced redox agent in the antioxi dant case or

oxi d |Thaea&ctroed@»ers<§@enﬂt54 o pt@héﬁd oK @mcmw@es allpwring therpensey 28 @ be placed in a
ent |

rn?q%urm% rﬁg é ng éjgni ?fctge ‘f’ (e_)s 5%5% iﬁ%%ﬂl tggfla\? s%}ism elfacﬁrnde \.e., an electrode

sdnﬁt‘wglm 1he dafoun® Brabdyct@reldk @At the ams:@@mm@ke &l oidited ﬂadﬁ aﬁéht mhe u)udam case. In
acting as reference electrode is present which

Ille éaswf@\pptayo@etncrs@p[@ ?@w@@srﬁgq natgntiglpf the pqqsm(g glactiededd ot lyﬂjlcatwe of the jevel

ﬁE ORER & gec@‘ﬁ BiR@oded Qr {l aE 'fb?elre?&%hm RIpRGdh Qgﬁ acts 10 provide a
CCUrFeht s  indl cative o l'eve analyze 1n
reéezenel petental Il thaste rrblaeammtrhtemwaleiemtmﬂodm@me ommsifglertende current is indicative of

resent whic ectrode.t .

R L e, A BA o i P o o BB GlRERE Rt g os 0 oot
elfedrodeita SplE@ e BcBivel LildC Thio Becehd cidtride 58 bran ey ﬂﬂo@tﬁlt‘.ﬂ‘eﬂﬁb’:}a reference electrode.
Alternatlvel a separate el ectrode not shown

)

Arenetsiym %ﬁ@wfel?ﬁ@tﬂq tesh shgwn) apay et s duoctiop Bl ey erppes E'E-Wﬂf 8

the 'l%lﬂlﬂﬁ@@ﬁ;@frﬂl 29 éra?ed%?gﬂ'@eh%gheﬁlﬁalw 28! 154 i QS 3%, Q& and 36 containing

cell en the s eets 32, 34, and 36 contalnlng t he
tlmpg&ruum Mmumethe macmgt dhbreber b‘haﬂ!praﬁqteg}qam@@her 20 sl;gpldj Lagprise electrn:allv resistive
m‘rgtgiia S téu\c}geljle elec :caﬁylr TEflﬁl\JE gutgrfa% CBEQ(;F% %? Wﬁ%?ﬁ%@&{e aé{li%&yrenes polycarbonaies,
pmiteﬁlfsj aikiBred thedol) dﬁ! thdf e, fepraienpd @olyegal iy miybtbylene terephthalate. if the immunosensor

car bonat es,

ﬁ ¥ ruglggﬁaideteﬁ f\r/\?‘(p(og othey tl&n élf %erc{?%:hgrﬁatedf)grg?rgpetqo ﬂlilen %le materials need not

bPQEHREN YdsBE KVetR Alchiaridie matbrals W€ bkd3¥bie @R QIRSEAED 102fe i Sonstructing the
operated using a detection nethod other than an

irEpUBRSETSHE HlenireiEiies erabodiaen brsausiedl st Base RIHOCEYRN. 1p (a3t o dack of reactivity 1o
rtﬂ&bﬁg aRQhmptes. RSne@hsd 6f 4 defeitloh Yethdd Svohidg URorbdiedVEMSihissich, rb?zamrssmn of light of 2
polynmeric materials descri bed above are preferred fo
pertiwlar iequeoeysthentba dnyalls 168 endjorhid iame Seans B 290 8F sndloplpyersed rﬁedo“Ez above the end
i?%oﬁl.b H&Jéﬂ ngﬁ&gér‘?ﬁh%d btb mgﬁst;areﬁﬂ§ ﬁxaich ntife &%?S' ng, |ow
cost | reacti vi 3a ehts and sanpl es.
In t H’emvasbr ok ingthglel é%mgonnmmtztdomlhomvmbhﬁhnkgi albmrﬂyﬁ%d@dlawf ang the
h%e Mma EbrénﬁUEJESIJHQ{] I.F}Thﬁ walﬁg'ﬂ:t%l %]iur(}fl g%eactm /chaﬁ\bsfr E?Er @U lm% g? S?Z, andlor 76 of
tdeanttn 4amindd an sh Rypensent dipmn dorddihed bidhirechbhiersewichin avadting or may be self

of the detection chanber .28 shoul d he an t

SHRE, 1 GRTPTE Gdh Gyt AL LA ¥ TR oF A el chemcds moy b

E@ed 19 -uSk of prinfiREREhlidusesbl Aidtvh BaKkert, O, OMGet biintihgD stre8mrin@R Nithography, and the
ffer, nediator, and the_ _like, may be sup

orte

Tike dn &, pagtersed q@od:mpgt a s9lyHOn Sentajning the repgept i anng:{ 1 8 W{;W‘i%@la chyrber and allowed
1Pfyon the walls 60, 52, andJor 76 of the detectlon

chanmber 28, on an independent support contained within

c hanbrather thw imngbilizezpr A the iamibmﬁﬁs 4&359 iyebe-linkedf antigge, E,lb AF Pthen ghernlcals onte the

t r
8 SEEUER3 B0 719 B ADREE DL ABREDALS oy et
18 pyphdrteitlerbyn ou waofthep mwiithib briegpr maeimnaqmssumm whigh @rrihen pladedhisto a chamber.
scre

ﬁuitaﬁbﬁ Ja?pglﬁmt/ sup%[lﬂgmfhﬁlg rbfgge: rﬁgﬁ gmedluh mgshrsrf%&fl png@dven sheet materials, fibrous filling

RRERRsl i fRAorou mStrdnks OMsia e ﬁ]hm@drﬁgTﬁehﬁ]anﬁ@&iﬂﬁndélﬁndem suppnns include an
applied to a surface within a chanber and all owe

ifrepsed Ruterpearea: hus Allowina-mere phtibedy @hd pAbelinked @ntige 1 B%B?"é’%“ ‘M‘e reaction chambes

%}h? dngfrs.‘ab slxdh%’f@rﬁhmﬁr%{ %@gntﬁgj |s%mo(3ﬁt£@ bp tfﬁpﬁm! 9@“"‘5“%@3' and placed in the
sur aces 40 5 4, andJor 76 of the

firg aeiction mhwhamlﬁeﬂle ﬂ@ewemlmm dcml wiseandsesnd Pge of Roroyppatesiel. which is then

%ﬁ%}a@t f %zrm ee?nl cp]a e%Z}rx]l] entrwte' ¢ e(anil o : ocr: A ?tlerlnk Jéaﬁn%w *J:H Cfmraied onio the

into a chanber. 30 SU|tabIe |ndbpendent supports

include, but are not |limted to, nesh materials,

nonwoven sheet naterlals fibrous filling naterlals

s B P L . a D | I —
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first reaction chanber and the probe-linked antigen is

dried onto a second piece of porous material, which is

then 35 placed into the reaction chanber.

Alternatively, either the antibody or the probe-Ilinked

antigen is incorporated onto the -8. porous materi al

and the other conponent supported on the reaction

chanber wall as descri bed above. In yet another

PESAYS 1 eriab pd thetolier aEiionest sypporteden heeestiprohamberaell ey described above. In yet another

eﬁr&%ﬁﬁrﬁl t}(ee\fEalisangheQ% LRl %ﬂamWr hhmstelhe? far%ngroug v? % the an{rhﬁdyt ei;ﬁi o probe-finked antigen

rreo‘rblmd&dmemtm Ihhhis bmbqjuhsdt m h@.ﬁdl rﬁabte(lu Wick kntol thé pordub @alp) Giit QbiiSteak out of the
defined area. This

k out of the IS
d\é%EJo?fEﬁ s ar&er"wrdn@r g CREPEP SR ERDY JHE e P phamber wall and
chrhffes iR reRiRant ARRPHE re¥@bd chARE 1o prevénPRIER 354aRTe b the desired area.
menbr ane around the reaction chanber to prevent | eakage
of sawirble indapendest supiees shehsds mesh matedals, n@uiverndhbet mamb@pen dmis fill materials
RAUREAAT MRS IS ST PR PPN s mnwes ot and e
!rp.eol YSoitabit | niSropopnod yreﬁtirﬂiés may\bk QfeBaredC Bbnh bi@ticsc matena!s mcludmg polysulfones,

nes rbonat es, pol ysul f ones,

Dﬁrrﬁ H%d’f uaFiige. Pﬁ‘@ elfeg scegien. pHPP LSS Pl e e, and te e
may be ﬁ?ﬁ‘rﬁﬁ)ﬁrraﬁﬂmrfyrn@{}fb@@ﬁtﬂﬁﬁ ki :Urﬁétrﬁr bR dﬁly\hrﬂﬁlcﬂ% NBy varying the solubility
@;iysulfones vi nyl i dene di fluorides

clegiitigssd ”?fd‘e?ﬁf&t'%@e spropley eeptr s deigpbeanl dke, Proen yaaﬁm;nmamsm sample may be
afli¥dqur es thereof, and the like. 10 The protein or
anti1 body may be contarned wthin a mtrix, e.g.,
pol Yy albphseaﬁetnateeals L@d within wemglsw bre lnsadbrmb!mhnablym mass production, and the celis

cte trc control |l ed

IPARE i€ Petoat el s BB HF IR Lanpl o oy

be albrfmf@r\id?ﬁbudrrﬁenaif bn inA@esnsod thee isnadiig et 8d descibee dbovd it hhlrsfiated in Figures 1

nso re inh a form e to nass roduct
sl 5 15 PEETS eroop e dieray s Ao P bt g el Esepigopeve matea
5a SR04 Qhe dechitahDioRluNORdtbiaEE2tor §4 @ MheCinfROSES 62facing e Aetection chamber 28
preferred enbodi nent of an i nmmunosensor that is

Splaferheste lBrer el ShRvelcpatiseon the Bipore 33 & 3p facinglpient 2w 46, resieriyely-es
tling A8 1Cknsgr 10 bleriniid e REEHEH ABEhEMROMARNT . the layers 32

and 34 are substrates coated with electrrcally

condut ¢ preterarembodimgnt. thesensgndd is an elerieshesical cell 2 williting an enzyme, e.g., glucose

{ r X
?I%Eéjﬂ %%énﬁ%eﬁgﬁ%ggia{s@gsniﬁc 18k, a? ﬂusg%ed nglﬁg gn;f ggﬁeevgr? \?gr!h a@ééﬂrr 20D, and Figure
pid natusssnomm)sf theatred typugh lme FeAr fTeecesBBe or ab3dcd € cinreyalfiaizanterred in this
respectively. )Using the Sensor to Determ ne

e@ﬁM%ﬁﬂggche or Absence of an Antigen 211l In a

pr ef e e fiesrinockiueee simple inteahesredomo chabhs 2B ofahe sensor 20 through the sample ingress

ctro hem cal cell . uti)i zing . enzyne, e.d., . o

Zgl u!gzag@ '3(95("‘“’8 géuéﬁedfacl&r B‘@@kgé&%@%@e %Ev é éﬁlgrér) ortvﬁgung action. During filling
1R r6J0on cldbet deht BB dpénaslthb E\m&blﬁzk&rtﬁus Buowig biOdisphte@ WY BE saHIER efkape. Sample
sensor 20, and_ Figure cross section of the sensor

wihed AR mjoithaeaniien b Zibrna*g'eﬁ@l@d Wrie pEesereEhgRberiant A aphgreypon filling will
step. MRLBENeSH the Readiidh &amﬁnﬁngrﬂﬁﬁ]i 0 2% feQl ieé%Y‘@qualeﬂﬁnd 'ﬂé@rrably larger than the
first introduces sanple into the reaction cha P

vplbree of Bipdetction Ghambir @igh t he sanpl e ingress 25 24. The

fﬁ?lp L@% gaéheg ﬁ:m Ill {Eq dgrng? 5nv\/?§1§<1 e 90 prgrgﬁ]%grrs Séiﬁﬂug}lq %B but n% layers 42 and
abj thé spargpre i layer B@a)ertmgmm mehhnftnan chmﬂmt 22 Gincedayepdn arﬁddlﬁtahemt pierced initially,

T E N KRN T S —.
redi@ R mbe? 22, UMDY, Wvhdn the ket dhbritdr 3291H§ \ﬂihtsbrﬁﬂaler REI6dkE DB sample passagewzy 38 1o
chanber vent 26, whereupon fill stop. The

theclelgerian pmbened. (s FeRS Ot méhrah@@rﬁn @ rs?ﬁﬂﬁ'b%ﬁa%iv & veply it fyem filling with
ref ¢ :

G, A FHEN 5B MO BB gl 28 i AP 8o when e sampe s

circle in Figure 1 denotes an dperture 30 piercing

| ayers 32, 34, and 36 but oat |ayers 42 and 46, the

aperture in Iayer 34 opening into the det ecti on chanber

S | L . | i a L . a4 L R | L TR A B
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reaction chanmber 22. Thus, when the reaction chanber 22

fills with sanple, it bl ocks the sanpl e passageway 38

to the detection chanber 28. This traps air in the

detecti on chanber 28 and substantially prevents it from
filling wth 35 sanple. A small anount of sanple wll

enter the detection chanber 28 during the |Iine between

when the sanple first -9 contacts the opening 38 to t-he

cetscte S iogpringciBatin e det@Gorachanbou 8 ndivthergbryntaws t8e tahede phthe erering 38. Howeves,

“?“8{h5|sﬁ‘"§?8§%5r%‘3§ gut'%lh gcr%ﬁgﬁfpﬁraﬂgé&g C[)l% tge %e{;]egt%a %I'?rggeltr ?%ﬁ?@ﬂr\@ﬁ_ﬁ)@rﬁ the detection
chifhber R®wiltiepidce! | i ng of the detection chanber 28 w ||
take\xg‘; ace. The internal surface 40 of the substrate p
igwng) gvripge ‘tfhfé ths st 4% WA 9t e G35 ShiRpseRtopSmhpr22, s oate
@P%ﬁﬂms 21 Wtﬁdqan rh%%t@éed“%heta%htum 48011288 Med & ofRSwise immobilized on the
etected. The an i es are adsorbed or otherw se
sirfaveoiBiof the ststare qzmmh trsumvaaceewumnomﬂ troi e subiseste 42rdering 2 testy tionally, after

a%{JPr[ag oli] ﬁ%ﬁ? Irbgqﬁegqlﬁva Sz sur!%eg}ﬂt QZQEI sgbgt?até{ 3{ Lalﬁmdnldgaénghgm prevent non-

speitid Mﬁg & Broteihs toQhit :hﬂacb EHn@E Aplled (Bog Etfoan e Avllangie of kua‘a an agent well known in the
substrate 42, an agent _desi %ned to prevent non- Triton X1007™™
E AR S il e b 6 SRR 089k e Titor
) t
ﬂﬁﬂg%ﬁﬁi b(o tri-'ﬂl'im %hg%ﬂ@ ot P@%ﬁ/ﬂﬁﬁ@ rﬁg@r?vlljvrgn&aal%g 3%3? ﬁ%ﬁﬁtur\%“ by 11 Americas o
Wieing16r) Delaviatel TacAcaintic snm}:ta&tl seldtel doetigne denatse gmehs a'liile agmgtlm on the internal
r|t n X1 manuf act u Rohm & Haas of

SM??? d&’d’lfhb ﬁ'ateﬁgr‘ﬁ’i’;’y%gbﬁ?i5‘”“95?'3'1?\7\963“’5% Frgeﬁhf actured by

1A Arbthds SdStradd 46 e the1@h @Aace BbiaM@ECtion dHa@ben 220 0drthednternal surface 48 of
surfactant sel ected does not denature protei

C . ns. The .
lire e 5ol FEITER b o P e APESK. DREPRS gt praimes nlde
bﬂl%ré lﬁvt firRlted Hle 16tk 0%6%13 ?nd?ﬁ]ﬁ& dRAoKkndkO He edﬂﬁ%@nﬂemalﬁ?én%‘is dried onto the

Anot her subs rate ines the top surface 48 o
imtesent tortenn 48 wahmbsnztz 66 m3uoh pway thig & mém lihgrgied B ahesgmiy wheq fig surtace 48 is
Rﬁhg gaﬁ'n%laé‘@he%t@ & 9@&%8%@% Srate lﬁka‘ﬁfjthg Rethd¥S o 94ting 6Nthe enzyme-tinked
‘et ect SUIta e enzymes
diiged Gty therdfbre ohutsenanad Ihraotnlvl al weplt bod hetweengtha rpzyge linksdi afitigse 50 and the internai
rogenas [
PR e U8 R BB B R By P
thier DshILC hnmsmymn Imabccmied dl:ﬂlfg theaimk 1akep faa the chmipia todilltiregeaction chamber 22. ir
anpl e en this sur e. 48 t he
Tﬁ‘ﬁg&r‘ﬁa Ve lgcéd ailggeB?'E N 89 gﬂﬁﬂsﬁ\pe’éﬂkﬁ hum dl%% {:8; o? ‘n{emgﬁmn charnber 22
Ferse@at i ng on the enzyme-|inked antlgen 50 are
theref ore chosen such that only a weak bond Bﬁtmeen thﬁ < o sligh
enzy e rgiaiecnoyiy ?fg@mm@mue&ﬁf&@&"ﬁ@ ap%inalfowa‘i" arg fjoseR S Jfigt there is a slig
F,Q esd (Gt 35 LR} %zﬂrﬁ 1iR¥d sfigen SDThI?'thfs %&\?enoﬁ sl eR@ds U de@itd @ifbe such that the
e enzynme-|inked antigen 50 fromthe surface 48 is 20
samssemag wben cerbpgred foithenpriberdf aptash melgeyes 1hhpSetesdad inthesdmltr | ng
the t ith th
R 0 Sl o 16 R8BI Loy RS 3R e i
Sfplev Juiticibe tumve mevyaﬂuhw@tfm ithe eriz - ill!kmanuughm camigeéni proeiact @lﬁh th a"“bﬂd'es 44
he .reaction
SRS IREE B EnI| BRPFr Cohramieys ket L =RF pEEEr ot o emme
ke SR RerSIAGHI ﬁllhaﬁ the Brtibagied &1 g &lbe gitettiveleomatdiged O ff aatigen ibp]eipnt in the sample
44 over enzyme-|inked antig

the grejoen, bepgsaaler th e (e g L Aol et fovegist i Eobg of e sl
b c&ﬁ%‘ Lo WA e O AMBEaRE 24 Beidrd e Mmﬁiﬁkeﬁsnuﬁﬂbﬂ G@ﬁhcts the antibodies 44. Thi
nmol ecul es to be detected in the sanple.

suivodeed & will therelpigde ble:&eﬂtantbnwvwreémwndmwﬂhﬁeen@ﬁ'mw ﬂ“i'ﬂﬂ'k@bl So i antigen i
By o e e e 401 R 50yt it
aimble. gem; abiert i mmei%raseﬂttuothcﬁmiﬂadﬁ enzwntemnkbdmtmmﬁﬂ Yoibb b immiobdized on the interna
Since there gﬁ eff‘ﬁ of anti bodies 44, if no

srsedéal ’f’ess”?ﬁ”@% ! "i’eﬁ“ the LahiMSP hen substantial Iy al |

of the enzynme linked antigen 5@-will bind to the

anti bodi es 44 and so be effectively inmobilized. If

antigen is present in the sanpl e 30 the antigen, bei ng

P B B e o 2 . - L P 1 R D | I T ™ 7/ D | D R
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anti bodies 44 will therefore be bl ocked and prevented
frombinding to the enzyne-1inked antigen 50. So if

antigen is initially present in the sanple then, at

the end of the reaction step, enzyne-linked antigen 50

Wll remain nmobile in the sanple. If no antigen is

initially present in the sanple, the enzyne-Iinked

antigen 50 will be immobilized on the inlerna 35

sur f ade enﬂ&f 1hd redch@ sepls s predaeraindddima i ftar the samld isaftrotuoed into the reaction chamber

23 SHBR RGP R iR nS FC bR L%y smien

sohebifi @Gt irfikbdied TATRRY the 1852 condtii@ vRERE edtigénid iftely résBiR initife seiple.
such that there is sufficient tine for substanti al

al | offhe ik tah e semnlejinRiesduceiptp e reactisn chapbeniZA gar by 'ﬂf’f’Féy d by the user, for
n d
e?ﬂgrlpllb ﬁ9q%pgﬁ§ﬁm %B\?{gg g{]a rﬁeﬂ?coﬁrﬁ@s}d é(gtﬂng hs’&u‘ ZﬁhZh|§t/\4Eﬁnd§ :ﬂ]ﬁ o P]ggreaqlmmg pvice.
1.3 memdse ofi \ésudl détecOah maabter tevice it imeessaaradrt sudrencehbrdiven, B useramenually times the
be. |nd|&ated by the user, for 5 exanple, by depressing
WOPRPEh on a neter connected to the sensor 20. This

act i Of tHeSase Sviéle S@trbchénis AEtecBontid WEbd G dElELY the Gesult df AhetahkbodyRAMRen reactions,
of visual detection, no neter device is necessary

In
1he jication thehismple ppémen mtrqql@:eqigtéﬂxe mwhprg}:e;tqzrpénshetahtémated As described above,

uﬁh@ra{aFnt;IQ RuPRY e Rfon th:ﬂnb& he GRS MRES %eedlet%ﬁﬁnf ngrﬂﬁm.ﬁ:ﬁlns opening 38 into the
detection is used to detect the result of
repetion bleschher 22 will gewet by sarple- dhelestrociiemieal atrtion ag ﬂrr@nwﬂ Hen et deasirpioeelectrodes 52

aglﬁ&‘{%ovrprlg ?egnaé.s%k& %g H&&Qm C (F];Qer %Bh & tﬁe?e%%g}o\?\% 59 %@3% glgtf?ed tﬁ% dQ&nan chamber

escri be

- 2Bhech eacitilas aqinalﬂi‘bﬂrearﬁﬁgc‘traiesﬁﬂahd 5400 chinlaomd h),lftht kpgple during the filling of the

rgaetiggﬁl Iaﬁer gﬁ oo er 2 \me quplﬁgallﬁgdgntﬂn g%ﬁ‘% ta?lF %D aem create an electrical signal

\ﬁﬁ@&h%@@ﬁ&ﬁh@@&ﬂﬂﬁhﬁﬁk“ﬁn |s enployed then at | east tmo

el ectrodes 52 and 54 w | present in the detecti

chanbfe predeggrmineg tipe, gitep the I‘"@‘E& 4"’6‘&@%5 been ipagres; pither by 17 WEEH "“i”?{"f’“‘"?“1r the

diBoyIRifRe lehcRlth p%m% hest f?@emﬁi&fﬁpcoﬁiﬂﬁﬁd Rthed 16 ibody/RRed dh&@ oi the test is

of each electrode 52 and 54 is contacted by the sanple

caprie adgthe Mast $6 to therpgnogipers ik apenep. okoe pRTBie: & RUgRtEctiesed npegigin the meter may be
t

Lgaﬁ]igosgﬁ&gﬂrg;ﬂgrnggyieéﬁgg Lng'l l%évgr% lgzl %g hﬁi %s $p'aﬁg%%&% t{ﬂﬁg?@cggr:e] detection chamber

A8ge dbet pmesplieggg eiihe pibreingt dambenytoniatipally een‘omep.) e the tetenriap édthe FXﬁ’BD'E above, or

n%&&aw b té?ee %streﬂ |mh? gasgﬁi\/\}nsﬁﬁ?lje@@tﬁl{] Qzﬁe%‘n rkltrrélmgeg f? fﬂ use%' égﬂelﬁe [Eé/r inserts @ needle

threqit the umerp#meaﬁofherbﬂv@rmmstte vmnssweerred to be con‘pl et ed.

Corm: LB Se A 8 b O BB iR e B Berent 2 o .
memuoewg aheSiele@OO LIEMARC LT Mab axbd medabaem sam;tmemmt amma;mambe; 22. The
sed to pierce |ayer 42 or I@yer 46

rgaztecéwp!ggwll be Hr@gn 'Btﬂélﬁl fjcmtnﬁl@rngqr 29 dup teépi:&agg rr:aalf ary ﬂ@e m¥he detection chamter

Aebagtd g hashek 1h3 acdibn ché?nbér he RAbIRRRESME im-Eﬁ\ethphéifa&'d Q&hitiary torce is
can be autonmati cal Iy performed by the nmeter, as in the
A&

ReoigeeY suiablpepating Be suriaggnkPeand 62 obtpe ﬂewénw@mhqr A8 prheorg e wablyf by choosing the
t

c\é%@"{ﬁ@s&gﬁ% ﬁng té“ﬁ?@‘egmﬁ é@}ahﬁe P {oﬂ@rﬁosﬁ%lﬁnﬁﬁe Q'F-aylzﬁlg reaﬁmg nh mber 22. In this

edBqdimehtethe bapillfrpfistanregs defimed to Eerbe sB8lest Timensiope e migambifr t h e

\é:tn te C?;iqigé]aﬂ‘,b Ehsg?%%dglﬁ @%&B@rﬁ ghar lgrlr}g\gﬁe d?eﬂgeageh{.? mD Psmﬁ arl E{Hﬂ?ﬂp Slbstraie and a

wgker tipate ahathe itk e tndymo @arfl df hHe @6yt inked Eue@ﬂlt Eﬁdu Slam‘:ﬁ ®detectahle signal.

fromthe reactjion chanber 2?. The 25 reacte

Tt PR TR RAN, W0, et Bt Dol SR 850 e e of reacion of any

dnfYrk ﬁ@&ﬁﬂmaﬁﬁpé endyRE Yonli2h 68 ls'dﬁevﬁaiﬂ& bg eleembinPf eﬁz‘?ﬁé"fﬁ&ﬁm Zﬁ)r mstance if the

conmpared to that present in action chanber .

mype @frerofuense @rniﬁﬁ@dr amﬂse dehtdrveenasmcarsewgle @nzeeepietietar §4 #ﬂé ﬂicrese fif not already
fi.n r

pépfser? ﬁ» Ry e?’gg tmmgdnﬁcécd IITYO t§e8da gcumg%ntb%r ?8er'er Feh? ZYEY 5(93 bg@guu@%o help adjust

choosi ng the caplllary di stande for the det ecti on

chanber 28 to be snmaller than that of the reaction

chanber 22. In this enbodinent, the capillary distance

- D B < | . . 2 . - P N B D - . r 2 . P P .
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medi ator, capable of reacting with the enzyne part of
the enzyne-linked antigen 50 to produce a detectable
signal. The enzyne substrate and nediator, if present,
are to be of sufficient anpbunt such that the rate of
reaction of any enzyne present with the enzyne
substrate 64 is determ ned by the anount of enzyne
present. For instance, if the enzynme were glucose
the rli ofdbesample nglthgdastmordéhmtdrr&ﬂg brea eghpdiment wieteilah electsprhemigal detection system is

uslgﬁ ierri‘c&%rz gs)A'a %%hieﬁmﬁét%% ?@%{)%”g%’% rat%r? ﬁf’g'}{‘{ﬁ dfchlggp%gh?lm}iﬂpﬁenol and complexes
b e B aisitigBmet SR b Alirod¥R YonRiniSPheRRatbriic bpddad Theqybre, rmeaﬂprusd buﬁer reagents
the pH of the sanple in the detection chanber 28. In
5%%B‘G$9ﬁ@hfﬂf*\vwefr@?ﬂﬁ“9aﬁucéI”@b‘i“?r g8 A of He prRvTe Vi ‘@ﬁ%ﬁ“sffm 64 s
sui tabl e nmediator. O her
m@%??gﬁfgmm& %?@g#ﬂﬁl %mad|chlarophencllndephenol and
conpl%meﬂae delmetammmbtr 28 icfilled) tbereayettcidsiisantud into the sample. The enzyme component
urf,ht o r8§ b %gé%\hlf 1 ergllpgstggrrggt?%n%%ﬁ tS u%berrnédg%%{neq;ago ‘l:hls reguced mediator is
elbctbdhbrRib N bxioftbied tah blbcBdeSB2GN 54 Budify & AR afodd if ﬂ\@fdetécﬁaﬁ&brﬁlﬁ 2%f 1o produce an
the enzyne with the enzyne substrate 64 is 5 |im
elppicelfareb nie opr PredineAL 8 Tahe BRARNIREEE KN TR Hoep Héa“ indicator of the
§ B, e@%méof% £ current is less th
oS, B0 TG 120 e N 08 M s o s i
predgegend sﬂ'lrﬁldblchem: tihen WstlrﬂmaTmf ulsywiraes amewt of H@yn@@p@qr@g&n Spresent in the

regli:tOd %r%%% hnan {)ér&OXI Pen graselmlm the u?@ &Plgag{hg 2@1%{)0} l‘.@rzge of current is higher

tiae the theepsikoll rae) namwta that enziniedinkekidntiyed SM0in presara imbleerreaR@d taople, and thus antigen is

gcgq?%grg]?n 1@#3?@!%%3%“5{ Iﬁl%lllée EQHJFJ i entﬂwﬁ.if ﬂ qun?ﬁ%n‘ﬁg guirrg egstuged-w q?ve a measure of
theRGH1iGBdnRAGm Of antidd@indishy %ﬁﬁﬁlﬂﬁe&alﬂﬁd amount of enzy me t hat

is present in the reacted sanple. If the rate E‘PEQ g .
of cuUr pariferied embodiment ok the gleﬁﬁpi@laa Ao PR STER r‘EPS %:Fr es 52 and 64 in the

d}.!t@t,lnb'r?cha&lﬁ}?ﬁ‘a bl iérﬁed'ﬁ@e&%ﬂ \tend@iive Sy erd kabibl bing ﬂa@‘imenﬁmﬂﬂés 60 and 62 of
enzyne-|inked antig g present in the react

syam¢s@2 Phak. cat |bh§’mﬁﬁh@  fdHoseitin HAYH 1§85 Jhesenivciv 'atf%sem and 54 are of
nﬁ{eh IQQldn oamalzt%hem‘caﬂ ﬁre %ﬁt%re&ﬁt R (P TATe =) el&‘!ﬁd@seﬁt anbl §4 at the potential o
er e thre rate, it i1 ndicates that
cmyhem;ﬂesmk@da!@mﬂeg@m@@a busa‘rpnﬂéhmm 10] patletipre Plednymtoeld, ridium, carbon, carbos
us..a [ in the sanple
rmﬁﬁﬁmﬁqﬁ%rT%ﬁ%%gegﬂ%%ggmnﬁgdﬁlﬁ%iﬁ& eﬁo “change of the
curr enthis mhmﬁmﬂr bioingi, Wertraaliriasatinggayerf 36 s]zfsramdwerebttaﬂe -bgaging substrates 3

STl T e R BB Lo o
1RY ehf&hon ERAABINAGH LIRS 1hid sBNEubvent Mork Rreratilelic@CA0i 10 N5 microns, the curren

chanmber 28 are forned as _electrical]y conductive Iaé/ ac,
i'wu@g petwaen the plpraroden Bhoend 4 will by quracalégm@gmgfzhw 1he goncgntration of réduced medistor aite

VQS D81 SR Qe 3datRd tRdiete@ioiime ePMoyBdd Uh tRlenR@imaR, 1Rl 18€ loD&Rh rise is direct!
97118464. These conductive layers 52 and 54 are G

rn*aedetp theirate of thetenzoie rerstioneetdberel caibapmednt o ynaypersereagent

pr eselrﬂtﬁ @Pq aat,ro% Hérﬁznh”ﬁﬁ @3 %e%reﬁgﬁﬁe s 3% a@@ﬁ irtfle @tectio @hamber 28 can b
pot ent'i 0->=°78"Chol ce. I':Oxarrp l'es of suitable materials
plaalineetricl wonnetion withta nbeieningt ehwiighroygithe atmneuwn erpil B&t [Thrupgynection means (ng
q%ﬁﬂx? ﬂﬁfn&qat‘eam@neﬁnrna%ﬁlage S}%E@eslﬁdghﬁé%éy( :M getec cha@n S 2’8 wa canductmg track
thdt howh)D i 1hé Sreferndd @tiofREN illusGded imByvle,1, ﬁés@ﬁ@ﬁdctm@krbqks constst ui extensmns of th

I nsul ating | ayer 36 separates th rod
notop e 93.300 s ct5 oM ItE PRSP o SL PRl i Y BBy ggpestion with t

{ohRGioh 9066 IQC%%‘EW !zp?N ﬁd{?po@ﬁtaﬁﬁﬂ@ﬁ%e%ﬁct%d@ 5@ d@t5a i hi\@fbction chamber 2¢

separation. Provid his separation is small enough,
alging tHeelewricatsianal GE@rated aliisgayingh Gspﬁm? end pﬂl@fﬂ@rswbwheffﬁ%we%mmﬂw
to 150 microns, the Curren 25 fl ow ng between The

el ectrodes 52 and 54 wll be directly proportional to

t he concentration of reduced nmethrator afte a suitably
short tine relative to the detection time enployed. In
thls enbodi nent, the rate of current rise is direct)-

P T R | . 2 . - B T . r — i
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(not shown). In the preferred enbodinent illustrated in

Figure 1, These conducting tracks consist of extensions

of th films of conductor 52 and 54 coated onto the

internal surfaces of 32 and 34. The neter in connection

with 1h connection area 66 is capable of applying a

potential between the electrodes 52 and 54 in the

detection chanber 21' analyzing the electrical signals

geneln attled pmiddisgisayiiizing e1actm1mammhd£eecmndst@ai bfo:maiuitiyg sibterfal tgune or both
onse in

!
m‘ﬁ[nﬁ ﬁqc%s éhEélFtéréIPl} gerppérrﬁy eclgfr! @}tg%ﬁr?vgﬁg ﬂ‘gtt gt ?Eﬁsé éwrbqﬂectrudes are present, i.e., a

seﬁﬁ@ QG obdShy TRbBlehikreRB @061 DpRRAY a thiRteRERRY, sEhARES aQfparate reference
detecti on chanber are used, wth the provision that

ﬂ@ﬁ”ﬁ@ﬂ@ﬂ”ﬂM@ el ectrodes are present, i.e., a sensing
el ec}nrﬂg) Gise u?gn %ﬁ&?ﬂ%ﬁt %Eré l[; ﬁgu rdSQ:‘%& n? eﬁ&&a&&qg&tmsco is the detection methed
i Onal Ty ['Ee Servi CBParAle

uskeﬁtefamﬁelayeelaemhd ﬂd}el,ayersSMIamtdZLathednspErerh e thdweavelengtd oforbdiaion that is to be

ment wherein visual cti refl ectance
°b§$5\@@t'P Hecupy “rsga?#%“ﬂaéﬁ@w F@%e*ﬁ@e Hdte "re‘l‘i'g'é'a“ha'&‘i‘?' {idsberved. In the case
oftrliBc1dnBY §E S 0sBehy, %@cnﬂrﬁanﬁh‘hor‘ 1206 Srodgh 1584 3% 8hd A6 B layers 34 and 42, and radiation
transparent to the wavel ength of radiation that is to
refiested oy e gadvgion in ihe detpetiop ehgrabent8 inanalvrad. Yerde e of Sensmigsiog snggitogopy used as
th%g 18 an%ﬂg Gt ie{k Iaﬂ: ﬁeﬁﬁeﬁﬁ 'amzm%reﬁgo Ja atfapﬁ%evmelenmh of choice.
e caseé retlectance spectroscopy
Radauhnatshm threghs iecerepletin theolag ttioh tamrs‘lsi%ﬁd tmmtem:&mo nf tllearyaa‘rlsmeasured

"n ¢ B it piafiil nsBPout S REE e ER HAC @nEE Yyprote win
lalref fRGEEHESA0OMEI) B Ted MSIEQPY suERJ0 A ;umr fuhige Bt ER&HpleOFf materials svitable for
met hod, at |east |layers 32, 46, 34, and 42 @Pe_ . ethl

iy IR pre 38 PR .ﬂ%htemsnpﬂaffvfmev%ﬁéraéﬁq@?‘w*e Py dgebly, polyethylens
1eFepfhaRtd AaripRs 6 RAEKe J0RkiRY GR pkR@e SAGRE Bihishest G #LdhefitaORring sthesives
chanber 28 and the attenuation of the beamis neasured.
andotgel prdthelifiew @dhefBodi ment of a met hod of constructing
uidEmsSRBsRL probdyer 36 conprises a substrate with a

T"ayer of adhesive {not shown) coated on its upper

sur f derwenrignalfhifA] liokwaentigerrtd aacezyrfep Howsyeqiis dsy perpibierigtiel thepntigen to meliitin,

f 0 o

E&Hp%ﬁ%g’é fguntl f be \Fem)ﬁﬁ ?ﬂﬁg En{b% 1 ; Ert 0% rgctgdea:ﬁﬁgeﬁ Fb&%;#qgan am}gen -mefirtin comglex
t'amrheiﬂnep) Dmﬁ eralazb I*lye reap(mh y}emlhzy Iaemmj_sﬁ alboes: eﬁbhﬂdminmc@mber can contain a mediater
C%HSE’@ ipvrg%yamq% éﬂqllposgﬁea or hﬁlsj ve% ﬁ‘?ﬁeaarﬁl? ean) me?t%s o glex Vrga;hseg h'e Eu%sumes they will
b9 bndn@dake 1aﬂdrrdﬁﬁhld9‘ h'ﬁiWea&dth e&pw ﬁmmflcbﬁ)e oiCtﬁe SWI ii.¢..tacsmallcemotant of free antigen
Pr obe 9? venti onal l.ink an antigen to F%

WF t 8 gnitgeg:m rtg 6”"}5 )Sgli b&dlgg sp&s qn; ﬂﬁekauun.- es ﬁ'ﬁitrf glésdn 3 @ree concentration of
fﬁﬁhhﬁﬁln a polypeptide found in bee venom In this
enbodlnent _orobelllnked antloen conp I sing an
Usg er{iagil Pe ; Eil g5 Blegyigchamicalhssays, a4 wal | of

t he rﬁﬁrﬂv@ﬁﬂoﬁpﬂ@mﬁg%we r?ﬂ%h gﬁﬁ%b W] @kﬁmé{:ﬁe phispRtSiARC IR Rnzymes in 2
chanber can contain a nediator conprising ferrocyanide
cmlwmbmp essanretpwever, [sibpiaths have besh deyeloped whitheallgnn batiyytpse pzyies e pp used in an
ches the |liposones, they will burst and

eﬁ&”ﬁm%cmgﬁ "ferrocyanide. This leads to a rapid
irathip britbdiroat, IAB ten of ustdvath g-ergimalienyl phosphate aad P&k be asmbwitit tetgethiafulvalene.

" ree n%% eQI oU e&e MLﬁhlthe %Qtiuen-nelittin
?3%ﬁﬁ%ﬁﬂ%&—?&?@é—%ﬁmgﬁ%Léhtibodies and results

N ak 3rgmn eMBYIEEN, ke @bting {octhe @ty éni dlenicalBactiethafyields at least one

Hor se Radi sh Peroxi dase and Al kal i ne Phosphat ase in

elertmaatiyeoR! pifCenshe omglgeg)pgng@rpg@ﬁtby BN el WE@ TepfdipTuis localized @t @ site
S 1 1RletlRR bRl ALKAL bt RARRRIAKRSE {AP) as

€ enzymes In a rimetric assay, However,
subsﬂmamegimaWEmbéenmdevewamdﬂmnw¢hmambdmwmbﬁwhﬂﬁb@%mmsHmmhrﬁ

ﬂ?a?]eﬁé%g%g %ec%girusi%%ﬁem%npaﬁtgn ﬂ@ io dnw%?ﬁn% 8@ tlvgys E%ﬂ)ﬁ!s 1I,er3urren1 flowing at the

phosphate and HRP can be used1ﬂtr1tetrathlafulvalene
36 (bt ai ning El ectrochenm cal Measurenents Using The
| mmunosensor
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In certain enbodi nents, information relating to the
rate of a chem cal reaction that yields at |east one
el ectroacti ve product can be obtai ned using the sensor
by ensuring that the chem cal reaction is |localized at
a site renote fromthe el ectrode used to
el ectrochemcally react the el ectroactive product(s).
The site of the chemi cal reaction is sufficiently
elécB6H0 Weshy i@ MTRiBrabriital dnQfke aStbefantaliinest Bitrmae speciesnaicentration gradient
of 35 the electroactive species fromthe chem cal
bqn@&arctte ¢higmigyl feactiprosite prd ﬂmetﬁeturleo dbe capcprRtion giipg elas BREte Frecies fgnaintained at
vElfﬂJo al hQMQI{e%LmB A&irochemic Ict%ﬁ ﬁﬂ{ﬂgﬁcé‘tﬁrré%eﬁlhmurse of the magnitude
arrangernen nsures a su stant | I neat
oidhremhtreﬁlmiirﬂ dvdiest pdicheesorcl@rsciatatt ot demingd a]ljlbe tite timp enuiaeed rihe cencentration

e
prﬂﬁlttmr@{h@ ffdid kdiun® shQGke MRhdiohRg & tRtelebthiee rﬁdr@ﬁrﬁrﬁr@[d@thbbbndeh&tmn gradient
el ectrochem cal reaction taking place there. The tine
olcbrlestroastive tsprsielpbest e telgeiane, §ie UMRFIse Shibisswrenk Wil rellfit A tERcourse of the
IiMntr:Ji regrnﬁr{ n%u?r{nﬁ atqﬁe SRSHAN s BolwY 1 @JT!%I? G a@ﬂ”e Yied®¥delid @arge passed if
ourse o concentration 5 of the el eettoactive
tiepeeitds istoradd) toheas chbaviacalveniea aretsuo af Wi fete swirpitentiybthe chemical reaction taling
di ffusion coefficienlisl of the el ectroactive reaction
plﬁ?’"‘oduct Win the liquid medium Since the current
f 1 owiARGxadle toN @ sGiteRiE e@siclol ExsyBhOPeN the OiRAical t@ectiohds remote from the working
concentration gradient of the electroactiye ec' e
elRTOdp o AP G MG iR TG 10 A IS PR o i . The

dafthoh Eporkdi® r.rah E@mﬁ%&m{eﬁ By ﬁéﬁrpﬁrﬁﬁrg hes Qbrﬂ%ﬂrkncrﬂ%ﬁﬁtﬂraﬁﬁ dned on or otherwise
occurring at the renote site- This allows the curren

atteched ur e seid sqn‘p@ dhegeaciion (g@;nper@mlshqa& p!'rguebe r}pgggg girepijy to he énhd surface either by

cEthrc l%mhyérc?l b'uﬂﬂn& o] FANCToN) dptrrpml?rﬁre%f M@@Qtr&%mﬁpu&%\fﬁmn@m}e dried onto the solid

te an extent ol the chem cal reaction
sﬂr&ka Wrgmut lqﬁcrpj ||I‘HI!!BB[1231AI’I] mmarﬂpth@ sibtion orapr merbif aherreactips gonfpgents is sufficiently
t.he c Entizlly from th
!%IP mn PB? F’%&?"fd mc?tnx 1%9 elec‘r?cge‘t‘rféato%ﬂ (;%16 ﬁggﬁgtﬁ@rr&ﬁr%ﬂ%g tislly from the
phRRE Wh@ it GRE0H SninG ttanrma paiod ihet Hel méracrdaenmehwtfsﬂ feanotg updidly monitored ts

: p?rl?]uﬁrg{st[re ?q(rj}r;réﬁnrggurqnﬁ%g fnp}hfo gﬁ"ﬁﬁg&?ﬁ%ﬁf rgui’;]rat gn meafrs tﬁaetrthecslnwestt mnumg component

rbadiRl 1dr SheCthénf@) @4RtiRArappRdatiRs WbsBIE enofih ttach &drkiht()e}tchaie Bt r:dtrell type depletior
surface. The reaction corrpon nt i SL can %I so be tethered
kipticehegin {o effert {he dmegprsecpt L*'EIFW'% ovieehBF #5U°% 5 chermi cal or

physigalanfQnctndtelion Htgn@!ﬂ%mebnvtﬁé MerfifACresdfion Y &d Ok woliag e!ectrode in preferset
reacti on conponents can sinp be dried onto the F 5 10, 50, 100
egtndinage is ipsirsbyless Bereabiuafl op, rwﬁﬁﬁ{‘b’ fessaipanrmmirEgs drefefeply %\r@" 18,

b tbﬁﬁlmicpoﬂ 4% n{H o ﬁl%‘fef%&ly diBeeh € L 40 Mo EIHRAN SWL MicrbnS, and most preferabh
SUFTT Clently - TOW A m |ty, inthe [iquid matrix

tfemleériﬁny] bha0kiné2d0minctnemi cal cell, that 4 does not

mora L4 fiqulf@iinpl s provited
dri e s ﬁ"é W?{ﬁmgtelect%d pé?ﬁéémﬁﬂte&%&hm rﬁ) gt‘é@?ﬁtgtﬂg rlrit}ucal ple is provided t1
OuRaenE el@u&tﬁchbrﬁicausmftuInbmnattmm_etmmerob!emmde pe fuhgiones teambined counter/referenc
S Pran T B B YRR s e
ol ble@doel B veliRfly HheMbBALt & B3td PateBPRT DAL BBIerﬁrbmsmdfgrably at a distanc
enough to The working el ectrode that Cottrell LIF 41

glefsh dep ebout RIOBiErPIssMabR BEErelhy alet figiance petween phput SO0 jpEgrs spd 10 mm, mor
prQerab?YUa't EEHL £Le%eﬁ‘a@ot@gﬂﬂtnh§on§grﬁ G4, 9% and MEst FrefeQsly ®fween 1 mmand 2,5, 1
Ssepar di sta etween the chem cal reaction site

and the morklng el ectrode in preferred enbodi nents is

deSI r ”}’/ ﬂﬂ?"gfseEPE?Eﬁﬂg c@g&%de .H ngmrei%{haq grnrﬂ?%%t Jh%@%ilyl \ﬁﬁtnané component wit

mn&rﬁﬂﬁﬂ? oo GhtdeoliBet dUiBYy Re ﬂrraﬁfeﬂfnahhtyntb)&temetmhéwnﬂr@ ;es@@se of the electrode. |
100, 200 and 500 m crons, and nost pref § )

the prpisiemelestrods ¢, to b yged a3 PR AHep xS ] T F%Pﬁg‘ﬁ“-’% s RyipRigting palladium, carbol
the working el ectrode, at |eastisa counter electrode in

contact with the liquid sanple is provided ti conplete

t he el ectrochem cal CI rcuit . QOtl onal | y the count er

D B T L Y Y T B
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30 greater than about 500 m crons, nore preferably at a

di stance between about 500 microns and 10 mm nDr

preferably at a di stance between about 500 m crons and

1, 2, 5 mm and nost preferably between I nifn and 2, 5,

11 mm The working electrode is constructed of

materials that do not react chemcally with any

component wit which it vvill come into contact during

careog i @mmnat-@xm@merttbh@ss irigiere firfliem @xdewgin [H'fift ixuggs of Bpjgm and i oide. 1 the

wruﬁﬁg alﬁﬁ%e & to Ee u?ed%é £ ga'ihu%qﬁe{lw agdimﬁ rbeth %\Arlﬂedi%#ug:gFIEQQﬁaﬂlesmatenals are

en exanp

smts&ﬁnleals&el,adn@erﬁhrmﬂ|si|1runmd ghahivadi um car bop - 14 car bon

i n canbi nati on vvlth;tl rt hi nder iridi 1’@ b
oxi d&rempien ofoRpigials spialle daretbie GRuntpnBCHiRHE AP gt Gl sopbon, cerbon i

cortbRatioVRIKhddhinBr€ FibibR HRiuh Sxide OtinRBioel SR Ere 3BindlunCal BIPSkRle IshBNstainless steel,
in addition to the material | i sted above other suitable

copRar avckel [chyomiyme silves ar@eﬂuer contedwith e substaialie jnsoluple pilyes salt spghcag dlver chlonde silves
hr%h ¥ Sher 05, S0 ﬁ' fdfle E%%?J?Jc‘?a% 4of materials suitable for
e doUnt et g are r num pal | adi um car bon,
car bd’ne ﬂltl of tie cﬁmbhilra%atun an be/M]dalhedl umebare vl nrdmm cnumen ethicundg, remote from the
i nd | m Xt ure i ndi

“BSEI“Qj ectrg egpe Sltgflfgl’lh?ﬂ: ga‘l E—E’“é'@] can %iBeesrame HFTE I?é‘l & wnﬂung electrode or more

pfetRf81TIn d PlaneSdciny S8 suBAShtiSh) harahe) Tﬁﬁéa&oﬂ@g%cilbﬁea subst anti al | y
i nsol uble silver salt such as silver chloride, silver

br ormiAcRensoisukalle for it @erta ambadimerte pFies,aMIT g, ek o a2 counter electrode

mfhﬁﬁ 51'e gp\{[ﬁ; d8an J%\%cabﬂﬁ ﬁ]&lia{:?rtg shfdfat€ h@rr@ GeRdnd GR@Ftel i© ﬂsp‘é@@ a®Ser of chemical
| ocal IZG on a bare wal or on the counter el ectrod e,

rqagtast. whdrg ab least bre of tbvagakmrngls subgentiatly enobiipdgen thip substgte. Inhige, the space between

w\%@sﬁﬁ}ﬂ%%l&n&{r Zs?fﬂgd o acl‘?}u:d &ﬁtaﬁngl%gﬁsta% 2@‘5“@ }s;alcgilﬁ}z]l@gf r%#ﬁrﬁy with the reagents 10

pfodice mgleand:e&lebmmam Spa:Iek yTpamﬂhdtseM theocheriial wentikri lhngse towards the working

e g%@e&m%ﬁt&e gﬁftrl%cltlﬁ dgegre@ a(ﬁ&pfzmﬁhem%alﬂv re:{mte\c’fm aut€prr]udgc a gurgagnt TPeeﬂr!agrﬁmde of the

c@te@CH 1ho Barge pibdecht a@ﬁr&cuﬁﬂ 1HiR06 €1 timecoanse ¢ the ctreit@athbrye passed can then be used

i nsul ati nlg substrat e. é? second substr af‘e i S 1gzwsposed
2l rdpeesf ol fpeiP ey en pidbR A e R P ETR P! LSS BHE of

t he rigacthaRhsdingt SURSERN! therkdcdintt BFEBRJodell gEifle @Dntdr BEctrode which is disposed
substrate. In use, the space between  walls of the

o8 aalestricqlls repistivg wbstigies [ this mbefimer 1&%‘%{?ihPfrF§"55"°§ﬂb‘§t“§rf&U§‘e’ electrode are

iR If&taladm% uﬁ&ﬁ‘ﬁﬁ@hﬁe BhpoheRR 61 thd Yebchhil MspbonhR3LERES tO 15

produce at | east one el ectroactive species. The )

pr odule ethyid of piesinion emplestipchamicalcpspatement fertiaed abeynEPYRe appbed to any suiteble
| & QgL E6iRlrfeihot as applied

B BRI D51 205 W SaBfEf Rl et o

tynicginélieln de- ingrfundakesy, eleummhemtal ysterd henesshring ghecoysars whnd blepd wing ‘he enzyme P00

f,.th .
dgq?gq[ﬂa @HEJ %@f&ro%egﬁe GRL’D”S@%J auréadeug Pngdr a?u? @ Ihast rea%no%tée En@p};n ii%rb+ond reacts with

BDHeyg tafodn Mcorﬁ%!ce Ntn zﬁhfprdch;e, tmmm"cmk emmmst redmdoemmammg:ch as potassium
t the reactant I n anat he

8 @ g o tﬁuﬁ‘?'d' T th
ferEcyale, the pEdizetie R 6 e LIRS a“am mﬁt Lifie excized form can then
r?dc?@ﬁhﬁ@%@r oWkl Thé et EHHeBIRO R Geact@Ris Qj;prﬁﬁhe ﬂbcﬂ@ﬁtﬁn}aﬁ:ﬂd rhcyecules for each glucose
resi stive substrate. In this enb nment the materia
resfecigiopRsed- ferf o aRded an el 0ac\g peeies. a@p anopi g gudizedgt an 9‘%“1%'@‘? t“ F’t“&'i*ce a current.
60 9f NADNfRpen @&ESM F
tl%g %]ggh%gb %&h @H%mg%ﬁggéggelﬁ&%gﬁ%gtt (%d of o%t alﬁﬁi ng. ; y rogenase. Tor
wfiee cbatios hiendte dehydrpeeasse rReshaliohol dtésiumnbf@dnaalbmféd nﬁ?‘efkféﬂab’e redox mediators

o any suita CLI system
'F“ﬁ‘@? ‘]ﬁréqc’ﬂ'ﬁ{“ 37‘"3%’[ ?%%%%’Q"'tg g?"? '%m%%gs@%ﬁ Systenms. An
exanpiie redttiod iglueded ik atblesoohnit theehzyine ca be tlypitaab ,up ‘al ddew tinutes 10 go to
non- i mmunoassay, el ectrochenjcal s @em is.nmea
v

gIpRleigs eAlﬁﬂnthQ,\]bq@préhed]a%a;cra 8 W@ bigod sample. e slowisiip et \oh. ﬂghaemamcm of the
b%%ﬁ’ﬁ%e\mmmeghéeﬁda%eei%mymnshamm@ua(%ﬂoqqa eyfk, @ sEhREOYentaining 56 mglml

nedi at or. his reaction glucose in the blood reacts
with GDNpgq to formgluconic 4¢id. In the process, the
POO in the enzyme is reduced. A nediator, such as

pot aSSI um ferri cyanl de then oxi di zes the PG in the

i . | N fr . L N — i L 2 .
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nol ecul e reacted. Ferrocyanide is an el ectroactive

species, and so can be oxidized at an electrode to

produce a current. 30 Qther suitable enzynes for this
reaction are glucose oxidase (GOD) or NAD dependent

gl ucose dehydrogenase. For other reactions, |actate

dehydr ogenase and al cohol dehydrogenase may be used.

O her suitable redox nmediators include ferrocinium

BDHyi, LB M @dmhmiemcm;dehndﬂﬁpw budfierrse pH BB d:abmmktqﬂherttmmwmeﬂ' Hiratrode and the
reacti on of glucose in th . th

VISEET emeygl 1o feavg @ H@d (RCtEnb loygr-£ IQW'SrﬁVFﬂ]]? SEDWPUG rsd:gget eaoughz D6 effectively immobilized

uﬁ mauﬁ{er’ &&fﬂdeb‘lmﬁé?eas P Gerdd| S0E Ean I GnoROR R RGIghdut ME lidulen the electrochemical
d sanple, the slower the reaction. The haematocrit

cdf ?thh Wood 38nplo o tradsced inte theatelipng afpetgesiel @rt 383 MY dremegiaiely gppfid between the

wugwg \A'Fﬁm?e{e ganao. %q:ousn n{naec?r?fig F%ﬁ%@%@é&&alﬁ ggléﬂgég %Dlrwﬁst preferred for oxidizing

fﬁrﬁbﬁyrahlﬁylaﬂbn@ﬁua&ﬂ ﬂbsuﬁﬂy bhden & ARV & +BBD GV, Hreferebly ewers i+58 chV and +500 my,
on the counter el ectrode and th er renopved to.
PEEEP e ivByesp ¢ 30 Wi Pé@é&f- e st o PRiRE eisg g @ aver of god
shittelefbAES B F)’V@s‘l@'@uh‘ét@at@ﬁd efefcBmtel MRMrdie icbRIBBI 411aZ@@r of Qaliabilye sputtered anto 3
counter electrode, whereas the ferricyanide can m x

Pglpesier missreiby t hr oughout the liquid in the

el ect - PR AUSEA rate of reacti

i nt o {m&?ﬁﬁ}asﬁ:@e e rg;%rﬁéd fccl)r tblg@%aigl#’eg 9?{1 f?%dﬂ”a@ma\ﬁ?mdl ér{ﬂe 'y raie of reaction
im ppbrihexthaloeit teneriel PO, B?Mnkﬁmaeﬁa@mmnmw@d amit gupese toerlifteagh blood sample

el ectrode. Altho

5 GPRPRBEY 16,55 s PG e 85 Sierigon i 55 BB e 2 haemtar
SAegd, eRBloynvoetee R ha'eﬂa&om/saﬁ\bld + 600 mv, pr efer abl y

between + 50 mV and +590 nore preferably

bet weE# cuﬂﬁ'ﬁﬁ’ewdéﬁbheﬂ?ﬁﬂmw g"lehb"’t‘heeeq'@gﬁ’“ t he worki ng

el ectrode consisted of a | ayer.rmtngol d sputter ed onto

a polyester substrate and the counter electro

whersd isgheseregf F @quagg),ércﬁr@tﬁntb‘%ﬂ-ﬁﬁa]o(fhﬂq!ﬁ; gﬁﬁt@uf glocege srm 8 isythe ditfusion coefficiem
l? %ME@E&@@W%%M& & is 419 cgc‘ernfrﬁm ofl {EsPHe @RideNR iR rEa@ﬁdﬂ&ﬁ@ﬂmd L is the distance

sanples of different haematocrits, show n
tfeamsreme reaatios sitsfond ieetciagn The veackiensese. oiveld i farcd F'tanwb%aﬂh time is therefore
20% 42% and 65% haematocrit in blood. The
enby‘ X .
gb‘f ucose level in each blood sanple was approximtely
the same, nanely 5.4 nM f deidit-hiiiF6B8thaenmat ocrit sanpl e,

t he, 42% hae 1 i
e TR et oG 80 ° eI ey 28 ol B Mo som,
g’e@)idt madaeﬂzy:z o anenahwcrﬁﬁesjﬁmtesmmew Tbe §iffusion EaaiDGErits of ferrocyanide fol

where | is the curren £ ad n o .

e sawley wer ddel) - W F 0%t el PO 15 5 T i, pemaontt samles

Qkpfe{tw TR GRFdod 4 VAR 10,1208 ent 5@ LS Y IBGY@dhb. d&e&eﬁalhdﬁ gield reaction rates of 2.0,
anple, Cis the concentration of ferrocyani de at t he

ﬁ dx04 G- %ﬂﬂwﬁew&d o 40%; 42%; 71 BB boeramiecEt BEAs S espeCsl

react *r@ﬂn bd & dBRhed me%%&n.@ag Fhe .em%n §iQREdsé AMIobdBHA be suitably modified 1
gi ven the rate of change o h tinme is therefore
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appreci ated by one skilled in the art_ The above
description discloses several nethods .and materials of
the present invention. This invention i- 30 susceptible .
to nodifications in the nethods and materials, as well
as alterations in the fabrication nethods any
equi pnent. Such nodifications will becone apparent to
Claimst hose skilled in the art froma consideration of this
di scl oser+ or practice of the invention disclosed
herei n. Consequently, it is not intended that this
L. An\ﬁéqﬁrpebﬁwealmefﬁqe BF ¥ 1 Aetectiier 1F 3 2RRRAdR Rdhnd sample, the
: d herein, but that it cover all nodifications
devmeéﬁﬁﬁﬁ 3rnatives coming within the true scope and
sp&,atﬁ@neﬁanﬁmmmaﬁgi on as enbodied in the attached
clainms. -16 Cains 1. An electrochem cal device for use

a) mnﬂ@n@@ﬂuﬁqgeanraxlg@ﬂ%@n@éﬂlwead,f|uud sanpl e, the
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c) QPeﬂo%PBéﬁabKa%fh%ﬁ{g:ﬁQ@&mtngsﬁﬁﬂabl e of binding to the

t arget antlg and c) a reporter capable of being
a detecti er including anpl e;  a det ecti on chamber incl uding a)

I n f ace, .a di d, and a
2) gi”‘}é@r % n?géﬁﬁlns%gaa dééfﬁ] %(éi ?nﬁgrgmg@%l e?ﬁ’e di stal end,
b) aldn]ﬁ])c ﬁé:eﬁitmﬁb&sfabéndjeﬁdactl ng an el ect rochem cal
reaction in the detection chanber, and a sanp

c) 5’&@%@5&@@%@%@# slqrgogiicrrigtl TesdiopAn fh?ed%aev Pb‘ﬁﬂbﬁf and
| f
¢ AARBRpBeh ALY IR BN ddVEa iRl PR Bloriomal

end of thadpieeticreshanit®eri N a neasur abl e change in an

el ectrochem cal reaction.in th tection chanp 2.
TiereR Jhe Bregence of @ farget apfern f%@l @mﬂ? Figaiable

b |.e of conpeting
Chmge%ﬁg%ﬁggﬁhgﬁgﬁr%&tgf’lgglnﬁ?grﬁg’?%dl ng to the inmobilized
2. Thenlevivedy claiin 1Tkwéertaythegemirter camprigss anteazymne ptdbe and en antigen

capable TS RTNRE v 1ot Lt S G PR PIRAEo (o PBO MR $rLibedy.
3. THd4GREBIOMEASS Whe?em iﬂ%@e&ﬁ\ﬂh%ﬁaﬁﬁeﬁhﬂh&&s%n %%sgﬂf%ﬁm

enzyne conprlses gl ucose dehydrogenase. 6. The device

4.  Thefdeylcgiofclpimah mhsrem theenapne gwmpnsee@mm oxidasdeer
[i.Ses rate. of claim

5. THR ARl RE e oL VS p R L arrtes Hlfest Wi e &y
6. T}&L&éS'Ideaifelmxﬁl , Wherdie et efion tigdnibef fudtite cBinPribéen enzym

oxi di zabl e enzyme substrate is selected fromthe gr oup
substra@onsi sti ng of gal actose and acetic acid. 9. The device

f |

7. Tlfgodﬁ%cﬁsoglgiagrx‘a&g g.gﬁi-é?n ?%een%g g%t\?/ﬁlgjg{;e 1%?5 )5?%12%\3% &f\%ﬁﬁl@ substrate.
8. Thehizvitetedclaimr?, athendhe thefoxidibahle empypre mbstmtmsrmthcaa‘d(ﬁom the group

consisting of galactose and acetic acid.

9.  The device of claim 7, wherein the oxidizable enzyme substrate comprises glucose.

10. The device of claim 1, wherein the detection chamber further comprises a mediator.

11. The device of claim 10, wherein the mediator is selected from the group consisting of
dichlorophenolindophenol and complexes between the transition metals and nitrogen-containing

heteroatomic species.
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11. The device of claim 10, wherein the nediator is

sel ected fromthe group consisting of

di chl or ophenol i ndophenol and conpl exes between the
transition netals and nitrogen-containing heteroatomnc
species. -17 12. The device of claim 10, wherein the

- 12, ThERERE N cRAAND, §AsreleiheimYAR denprikds fefAS=slfyi ce of
claim1, wherein the detection charrber further

13, Thedapice ofslzimby fherein theatstestion chambyon Serimy comprigsd adfuffer capable of
adiustinsd Iﬁs%éf. The device of claim 13, wherein the buffer
Jum@&ﬁ%? %‘ﬂﬂ’tjﬁhate 15. The device of claim 13,
14, Th\eﬁa%oﬁb%ffcmnh@f WBEreHPIR HuBS cdihir &5 pho%,ﬁateThe device of
claim1, furtheér conprising an ‘agen ntal ned within

15. Theldeviceadtiam Ehaﬁﬂamnﬂmtbluﬁeagmnprmmpm&ee of preventing
[ roteins to the re

non- speci fi.c bin ction
16. THEaHSB L i in SHF LSS GPRREENE £ 286 SOEEE A (e dptiting chamber,
s i
the agert BRI o D R e RO O okl DL RGRIF R nternal
surfaceof cI aim 16, wherein the agent is, bovine serum

um n.. 19. The devi ce of clalml wherei n the

17. ThP@ﬁH’f‘Fé’tf Ci%msléa@félewm thnagre if relestied fromdhe armp saysigips of 2
e 9%3% mllimeter. 20. The device of claim

sm-fact#‘,?ﬁv&]gﬁoel nx%[ e c%v'i ce further. conprises a support

18. Thewmidea:lf clazch. 16] hehettdy iteagerfit isbavine 2dumwdipreinn t he

S terl al osSi tioned wi e, dete n .,
19. Thglsise MEN IR TURT N R -
thanabgﬁtoyﬁum&@tl ng of an enzyne substrate, a nediator, a
buffer, and conbi nati ons thereof is supported on or

20. Theglevisiere§elaiint Kivcherdie thesclqymrfurﬂmtcempalscs 2/ppTtienadenidlce

of . cl ai erein the su terial Si ned.
21, Tl cfinct S bt Bolaal o one w the B6iEtHion
chambeg 4RE biEs&n %Qir@%@@'taﬁie@iléc’fb@ R UR SORS t&sidhtg of af BSyme

i mobi | i zed antibody, the reporter, "and an agent .
subsiraigap asideater, apusies mnd ﬁgmhmﬂrgmgpﬁep&sbnmrtﬁg apforeptagicdsvithin the

reacti on chanber internal surface is supported

SuPpoﬂIgm%Q contai ned within the support material. 23. The
22. Théeiewtre offelaiinad O wiHereinvier sabport BAteFdPRYokitivBbEWitBlthe reaction

npri.ses a nmesh nmaterial, 24. The device of claim 20,
Chamb%ﬁaﬁ HNhereipa %ﬁﬁ?&oﬁdbﬂmeeﬁea}e e ihesgraupcanssting of the immobilized

antibodlyl thleir %oprggr?{ ﬁ{rga %e%%enféagaﬂ_]@%f gf?&\(r'exgt?n on ﬁhﬁc%@hdiiﬂ‘@ Sggjloﬂ:ms to the

hé's rou erria
reactiontieergleey iiuterrel swifaiers é&fp,poﬂtlb@bﬁ bNcdrit@ngbwithim tlframeppoad material.

COo rl S sinter 27. The_ devi ce of a| m 2

23, TH R S BT OR  RPOTL AL GBI 478 BP0 PG

24, THEQiEb[o@Qﬁ'clax%s.EO TR GE WSS p%cgrt a8 éom%ﬁ'srets Q%:rous ﬁlhn%matenal
conprl Si rlgma détector capable of detecting a condit

25. Thgdevegerplt mr-éhmthelmn tieasupport mstegiabsoraprisealaippravisirhaerial.

9. Th furth
2. TR AR T b L SO LS00 8 e
27. Thealvidebftodem® S bilerh theforditan slet ACohPRised @A loporous membrane.

28. The device of claim 1, further comprising a detector capable of detecting a condition

wherein the reaction chamber is substantially filled.
28. The device of claim 1, farther comprising a piercing means capable of forming a detection

chamber vent in the distal end of the detection chamber.
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-18 30. The device of claim1, farther conprising a
reacti on chanber vent at the distal end of the
reacti on chanber. 31. A nethod for electrochemcally
detecting a target antigen in a fluid sanple, the

met hod conprising; providing a reaction chanber and a

a i + Gl
30. T}%:v%ag’gr%ci ﬁbl%ﬁgﬂngg:?he tcafngggﬁ al @&tﬁﬁ%ﬂ%ﬁeﬁégt 1MBe distal end of the

havi proxi mal and di stal ends;
reactioxadimzh‘bérng a sanple to the reaction chanber, the

reactl hanmber ,in di an i nternal surface
?qrfie&tramq%a@ G 2a4pHst BUEED B A PKa Bl fae method
comanﬁ's%get antigen; and a reporter capable of being m xed

h the sanple and conpeting with the target antigen
fposvibingdi regetion dhhﬂlbe:i mﬂc&)ﬂdtb:zm chamnbipthe readispnehambeedy the

bi ndi ng the target %gn and the reporter with the
detectionphyanber haying proxegd an #fSunbound reporter from the
r
SRS GUAIPEI L Lo HELACE B0 LB 1B Bl

surface@ hﬂmﬁﬁfooﬁmatahabmybaﬁ@éapamd of biridire: todBé egdt anti gdna ahd b reporter
nmeasuring, via el ectrodes, an el ectrocheni_cal

capabl% @%b%ms mixed With thresaals g compebiag with the sargstantigen for binding to the

mobh@,breg%hg‘g%%.yte is present in the sanple, wherein the
presence of the target anal yte reduces the anmount of
reepipetieivewibimtinpibedsrgetrdntiget led ibenejuirer zeth (Ao trumobilizad entibody;

allaws the reporter_ to rticip
STREPE wﬂ@mdcrapo riqr Jipep ﬂ%ﬁemwwgﬂaéfrée??wtmmmbgzma

samplc%sz{'é%m9@e&maﬁlﬁé ?ﬁi’-md’@ﬁﬁ@f&cﬁ&?c a?rgﬁg%ﬁ%o 9£1h§a§3§nd of the

an enzyne probe and an antigen capa (1 ng.
detectiom thambe; &ad get antigen for binding to the i mmbl lized

nt i - . _ i
armt:.as?lggg via clectrodes, an electrochemical reaction in the detection chamber to

determine if the target analyte is present in the sample,

wherein the presence of the target analyte reduces the amount of reporter which binds
with the immobilized antibody and allows the reporter to participate in an electrochemical
reaction in the detection chamber.
32. The method of claim 31, wherein the reporter comprises an enzyme probe and an antigen

capable of competing with the target zntipen for binding to the immobilized antibody.
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