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ANTI OXI DANT SENSCR Field of the Invention The present
invention relates to a device and nethod for neasuring
the |l evel of an oxidant or antioxidant analyte in a
fluid sanple. The device conprises a di sposabl e
el.ectrochem cal cell containing a reagent capable of 5
directly undergoing a redox reaction with the anal yte.
Background of the Invention An oxidation reaction,
broadl y defined, invol vesmrioxmant sensbrer of one or nore
el ectrons fromone nolecule or atom (the reducing
agent or reductant) to anBtteImerBa oxi di zi ng agent or
oXi danItht) presg%lnﬂﬂfuh Q@teﬁ' t@@%ﬂc?aﬁ@ et ¥t mbaSuriRy thY 18R anf RIHEHEDr antioxidant
of systens, e. ood products, |iving organi snms, and
dmmnkmn@mmgm@t ﬂuwmuymwéﬂd@@ﬁwh@wWHmm@ﬂ° Spriesining p gepgent capable of
o, kB! S G ASREahE, OxyOen may under go
] egra I on ul'ting in the generation of

undeS|rabIe fIavors and_;ﬂﬂmmﬂi@ﬂm@EMEstruct|on of
fat-s gl{n;ébliqgugfeagng n")r%a%l& eﬂ%ﬂ § :?u%s%d t%sfgr gftug%/ tg .ﬁ!ﬁ}ggtechtr?n?ﬂ?n {np folecule or

pr odu | ONn enerl Cla
OatdnilthE ieddtinplagenta nednﬂmt}ltcramfﬂmdﬂie pldmnjugm@r 0xrﬂalit)uﬁbmia1iorn ®ations occur in a broad
bet t | t heti L

o \I\%‘E{;’(egﬁ %glfl Bg% H%thllssglﬁg ";59%‘@{7‘3&?'@8’{‘“?9? rn%a}( 9('3 etm{xentgl nn]enef cial. Food

Agrédets ekpdR o dkyged YobyCliddety® tkidEtRERfraderion, re?dl’tlﬂg;m thebenerﬁimnjﬁfmldewdble dlavors and
to be able to neasure oxidant Qr  anti ox nt
e A P 8 s 1 A gro 0 o it deatton

- ARk BboBickallxidation FEcties in TR0 Hﬁd&ﬁstluruﬂeﬂ@smﬂiednhyturﬂ ommr@im aBkBividants and

well as health nonitoring to nmeasure

L, e e P, BSOS P B o0,

the | epgl it 9fiesiRHER b0 todebsble bxidant 5rldhthndamm.{uﬂhﬁlﬁ&mples in many fields. For
beverages and bIO|09I0a| fluids, Eﬁhv | eve

chiangle; lﬁ@degqablodﬁem pieeaviacturing el contli%aé e D@Hf"lg)/’ measure the level of

t ﬂ?ﬁ?rﬁtr\k?ﬂ:ﬁas@ﬁlﬁr o in BNCor SRS Yoe lePel of USRI REK hﬂulﬂmﬂﬁbi @everages, and
to field as well as Iaborator use. Existi

Fareidt P PE R L et 3?%@%&@?@%@“ easy 1o

l@p&ﬁﬁeta%ﬁblﬁpﬁﬁraﬁbéﬂﬁsIé?sﬁrat@rﬁsb| ed 20 operators in order
for t nmet hod be used successfull%% For exa

sensor EXping methodseler rpe,qsgnna Hhese SEMepaTY I'E[ﬁl&éﬁ expeﬁsn@ Itqhor nl?gapparams or skifled
dﬁp%?thrgﬁ ﬁrﬁer 'fupth«.“neﬁod ) be':_!ﬂsﬁ sue@Rully BYRAs, a doldbrIor SRHIER Entlbxﬁant agents in ol

not desi for single, disposable use and does

uis disclysed i SHGaM (Howpver, s sepsily ot dppiwnec iaisyply HFIQS‘”'P'E)“SFI 5\9 doeg,not use 3
Sr%«ﬂ]? th'entdﬁﬁ A odsible inRg 5 ‘?msofjdeﬁqﬁﬂaﬁ Rihde, BlspEsalic@d thét 840 detect oxidant or

ect oxidant or antioxidan evels in fluid sanples

thmudgmhwheﬂukﬂmﬁ$maﬂ?@d@k“ﬁ@ﬁ@@ﬂﬁ“ Sumvary of the

I nvention 25 A device ang, &l hod e’ ovi ded for

measuring oxi dant and antioxi dant anal ytes with a

di sposhitiviee astmettiothig provispdsfarsmepsuring pxjdens pyd @ntipisfent gnalyfes, yithen digpngable sensing
t Qé'i\'[em sﬂﬂadpﬁr acs?xHPJsp Qi oM tle I@unﬁinﬁﬁlﬁﬁ mekeP toGivd/ Srotfdst! 1690 Wikieasy 10 uss test that

to use test I's anenable to field
as anmhble il Iaa\mﬂ poiehgieipry usge In PWWU'iﬁaﬂr rpethed 4 445in0 amelggianchemigp! dgpsor is. provided
u?%ﬁ%u@@ ey & dé{ﬁt@ﬁ&@t%ﬁfﬁhe a9 BhterbsBto Prﬁrm’e' aﬁi ﬁ&tmcﬁﬁ@llly detectable signal.
I'zeés a redox agent that reacts wt he anal yte of
| nt er ebbnemﬂmmﬂmﬂcemde@mwi AresRopediAn é'ﬁFfF%,"f dledos tepcifganslyte in an aqueous
a‘(%rllgl rm’u@d ae ffew@egmfaﬂﬂ QFQ truc}ﬁmﬂﬁf%ll fefoind PensASESiberl NlstYectrade, a second
2y e a a redox reactive analyte in
mcaapaemapsnurea‘a afpiting| the smle iprodheiseagieg, chambR aefich/pagest qnﬁerlem‘ewhﬁghe sensing
anhar?lt%er wﬁe‘eﬂlqa%@trﬁﬁ&m&&!ﬂﬂ is d3 Qg\‘dd he ﬁspﬁﬁ@@'aﬂg ueRARGE expeﬁment and wherein
el ectrode, an aperture for
admrdagmtng capible ob antmmoag B mﬂvu reaption dieeptly .wg thepazhieeto Dengralg ap electical signal
@&g tEonta{;ne “{ﬂwﬁ@e sensing chanber, wherein
tW Yegt V%%ﬂgﬁﬁc CEFF™'S designed to be di sposed of
after use in a single experinment, and wherein the
reagent is capable of undergoipgg a redox reaction
directly wwth the analyte to generate an el ectrica
signal indicative of the presence at absence of the
anal yte.
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-1 In one aspect of this enbodinent, the first

el ectrode is a sensing electrode that may consi st of

plati num palladium carbon, indium oxide, tin oxide,

gold, iridium copper, steel, or mxtures thereof. The

first electrode may also he silver. The first

el ectrode nmay be forned by a techni que such as

sputtering, vapor coating, screen printing, thermal
evaporlﬁlgrleQﬂmnt ninthls befbaintihe! fnrgglectrUr!et:sr aaérﬂﬂé &ect?cﬂé AN nﬁg consnst of platinum,
sl ot coa avure printing a hogr aph

awﬁwm carms, ymélum uxtdé tin e gold it mmsteﬂltft@xty@d é‘heé'tﬁt ?i&@@ée may also

1‘?\‘! dghu Etrs n%ef:t:n:deen?af% St'ﬁ\%d bl?%chﬁi@ﬁ ﬁn@rgas ?;luﬁz?uﬁd’ @ ?cugl?ng screen printing, thermal

eeoamaime, ink §et privriag, ullrﬁsormnmyaq.tslot\matm muwrmmm@mﬂ ohopreidy. si | ver

in contact with omd on

si | ver'npagils as@en:t W&W@mqﬂh{hgghﬂpﬂe e(lffmda iy ahcounler eIeCtrode E’Hi:e secundtellé]c(mde may
Cidig 4 Bkaal in @éintabiaNits W fnytalisal, moeamn tsilvervia ltulftammcsd\remhtande. sﬂver in comtact with
sul fate, The second el ec ¥ also . be ar

ot sy G P G A AL SO g o omc
Shidiielc 6 UM, adhe C@hd eleftiafelmadiso beria(iéfwﬂ&%le@mdehl rd

el ectrode, such as a 10 reference eI $ TWWE h

el ect r'&&@‘hweﬁ‘ Hdl“ﬁ%!’@“dg'eﬁetf"aﬁ'e“f°we’f9@hie '“’W‘ ufies 3 e, plecy ""’E' Such as a
S fedence B4tGéle.2Fhe Bird M@1rodd RayGrioiide 3 Gtal iNdohithtt Hiittl 3/fefal EJtJ $0¢hi a6l Giver in contact
silver in contact with silver brom de, silyver

W shter chpice,silveriin ogrsiet Wihiverebromides g pmyponfagt WV oty Y ncontct with

ThérokdhsRhidhidé Eﬂd%rbﬂqﬂ comitChwitiRedduy sulfdte. CONt aCt W' th
mer cur ous sul I n anot her aSpeCt of

enbodi Rangther aipﬁ:énf rﬂé&&g@ﬁlﬂmf he mmc@at@fnf IE”QFIW 32 Prﬁléte inpjuding an antioxidant.

afigl. )@é tl &Y YRR feRidyafdal kRXi BdRkete IRE feRAQMEe MY vanedium oxides,
include ferricyanide salts di chromate salts,

p@lfhhﬁﬁ'ga’wém'@"% asiuE bipyrigieeseplares. 9 pneees. 15

di chl of gphenei BAGR Ql%d%ent e m:gbﬂﬂsb:hd%@' of @Bdrﬁfﬁg mmﬁt@mmg an oxidant.
and qui nones. I n another aspect of this

r Ehagpagent mayincude e, aiogife sphadenesyenge Rl ﬁﬁ%%@@”ﬂsh cfaﬁﬂ F‘"H E""‘étws salts.
oxi dang,

by Mpelt GG BhbodiRbN:, thid Gehsihl EhahidiuiiRs inclulids la QHeFlRntained within the
salts, ?gFroceaﬁlde saltst fer%@cgne ucunhﬁ8;22+asal?n

amlr@@t(am)"@g terdy gelgcted [frgm gﬁgrptméqnmg@gb@ @hosplyFtes; qafbgnates, alkali metal salts of
H‘?&gﬁcﬁ%ﬁ alkal ! éﬁ‘srm.ﬁi.gacﬁhanber further incl UdeS a

er contained within the sensing chanber.
buf f er Injsapthereasnet wistifs priberfmenthtae dYidysthe SFupsY hegtign %ff"em The heating element

pﬁﬁrﬂ“@%@%rﬁw r&ﬂ(@ﬁﬁﬁﬁg eléekt @ oh exoWdrAt substihde Sonfdhed within the sensing chamber,

l'i1tic acid, and alkali netal salts of citric acid.
| ppckn psodimingm atgqggchthw cﬂopp]e,sht@mqmmﬁéﬁwm ipdie lighivy i splfste, magnesium chioride,

f H&‘l?ﬁ&c?rbrﬂtﬁl g&@nﬂuum@ Abgh ﬂnﬁl‘fmhmmu\ﬁeréﬂﬁ ating el enent

ectric resistive heating el enent
or an loxwtherasmgt of *Q'w@@ﬂﬂw@é q:semmqhw@a inglpidesd S4PPRrh eontaiped withifthe sensing

Hia‘ougryl C?“ellp ‘fS% infe @45” mnﬂb{ﬂﬂ sheef lﬂﬂrﬁg fid mackohdrddé iHeMbrane, sintered powder, and

lum bromde, lithiumiodide, lithium
S aimbiggtions therend e ¢r beth of He t5p0er and butlar el ke PIYAPP Y prauppurted on the support.

magn esk%@t&ijﬂe{g G thi{ T BRR, WP s b Eléﬁrﬁie is el Mpé&fu@ﬁlatln?]shlp a distance of

t hereo n anot her aspect of this enbodi nent
s tepsshan gpowt B riiesns fromahedigsbaieetipdes lgss ﬁmqhw&tﬁqfnﬁiﬂvféw"w? firpfielfctipggpr less than
S I FH&Q sh, nonwoven

& 1?@'}"“@ %HE[ i fh er pdr?&@?%%?%gﬂsﬁgﬁ%ﬁne sintered
povvder o apgtur asnegtmb ithiscempadiment, s elpvise furthegingidesran iisripre g cqmpnication with a
r e ned within or supported
oﬁﬁ%h@k§%HQERH%Eﬁ&mﬁm%vﬁ§¥%§§g§?t of this enbodi nent,
t he 3em@npme@ls;mjpfnmwhqd@eqmiun}g@gj‘.hqmr;al@?yp@lgipqﬁghm layer electrochemical cell
rel ati
Fr om t 8 R cfonph TG Uty 57 by 31 ] iRt n v
f ragueout dampi is muytiedaihlddncluw andl! a dewis & delpeting thaMeserkrow) absene @f an analyte in an
m crons and greater than about 0 mcrons fromthe
first electrode. In another aspect of this enbodi nent,
t he device further includes an interface for
conmuni cation with a neter. The interface may
conmuni cate a voltage or a current. In another aspect

. r 2 " D R - T 2 . - D D T P | P N | I R L
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In a second enbodi nent, a nethod for detecting a

presence or an absence of a redox reactive analyte in

an 35 aqueous sanple is provided which includes

providing a device for detecting the presence or

absence of an analyte in an 2 aqueous sanple, the

devi ce including an el ectrochem cal cell having a

sensing chanber, a first electrode, a second

edqemtsrswla thtatlwlapehrhru ragelfctsochepsiga el ﬂwrvmga BERN0 Shepsl. @ fiyshelestiode, a second
e o L

dnﬁsnbg'netdrem tre Hextrathemjod sl ¢4 dexcigneﬂfctbe rlrspucteof iafter gse slamuleeaxperhlent and wherein

Sl PEaerEL o B! FARF P b ofBEE b 1 g s

t indicereve 6f rttiibr@seﬁ:@ or@lsened of theahlyts propitig an5quatmﬂsramm allvwangolie slniple to flow through

presenc sence, of nal yte. ; ovi di ng ap . -

R DEE e S O3t Do cter ¥ SRS gt and obrsing
t &b@lru%ﬁﬁ\i:dl wdaSuretBtlindidafive of i3 GreBRBE hﬂi@c@hﬁﬂhemsm&u thblsatnﬁlat
the sensing chanber is substantially fille

bt ar i 5 S48Et SLAHS SOt i Sliosi el TPASHREREL S BT osgpremant, 2

t&&@mﬂﬁrﬁﬁcﬁr@é‘sﬁ‘mrﬁ&n @&@@r@@emea‘m@eaawmmraernmmmm t he
sanple. In one aspect of this enbodi nent,

el ect rlpengaspsest of @pAb 3he n'e@udarﬁiu%w%pw%pl%heatmg the sample, wherein

NRARHNG 98 WrecedBs thd AbpSR bHhMNE the biEcy FERARh mR4¥B Eent. Alternatively, the method may
coul onetric neasur enent, or a Uant itati ve neasurene

1igeluen the adsitinTel stogs; plehepting fhe 63Ple B AP rPEAES, st Helowse it Eep ol sbairing

Wd&ﬂeﬁﬁal 'hﬂaﬁurén%tt B8 "her bt otdnind) € Rbchrid ik tidEherR@MRdaGrement indicative of the
erein the eathg step precedes the step of

ofsenica i peptelaka sedoRdGrAviERERiInGRISIBas ur ement .

A ter nﬁ% ulﬁ& la%ect &ftﬂ'ﬁ‘s eﬂf‘uﬁm{j thg?ex \M?] bﬁﬁﬂﬂgﬁerﬁme%é i76? Bénpte, phosphate

steso eatln ereint eheatlng step
f hymrmnmnnth@ffyta&prr r@falseimf m“m: priY, antialimessboelt el tc ol

neasur gagpg embﬁ‘{}ﬁizmt DRkRATH ﬁrEasxﬂFbtsﬁi‘up tif}de & a%ﬁlﬁr@ Rflwine is provided, the sulfur

el ectr ochem nmeasur enent | ndicative of presence
otfioxigen kvingcacree) formpand @ beyprcforaired byinoccapsbie of aipdernging 3t"f‘?@‘ "N 2 reagent, the

1%%%%%@%% a el ﬁﬁeﬂ f alh %e SRR MR e sibpd 81 ﬁﬁﬁﬁd @vice, the device

further 1ncludes a buffer, for exanple
picidini aat electropheriab pell haviag b esAsing hermier. st elgptrad| & Seqppsk dlprtrodes pry aperture for
ogdmmb tHetsi(ﬁrﬁie?T'f(t;d lge sefbih nlﬁr“rd&akﬂd aqﬁﬁeﬁﬂ capslb bf Rfergfilglal rbdex r@&irdﬁ' with sulfur
hi'r odl nen d for neasuring sulfu
cldiyise. ohderdiny thecplesteaphmics! s -s\ﬂrsm@d rﬂsbe grrespd of stier uteHies gngle mrﬂmﬂ"t placing the
déaﬂﬁi%ﬁ%\nn@ ﬂe% RenbliGeel f%rgﬂr ARdinPindedn daclidr a‘ﬂ]! BRI £hir Qectrochemical - -
er olng a redox reaction with a reagent,
tmsurwrmtjmri(catweddherlmofh@wdﬂgﬂe&frﬂee‘mt i on kinetics, wherein
the mef %gspé:gﬁ ﬁﬁu&r}:ﬂg\? tl'ﬂn@tptﬁ futher ﬂ&tﬁéﬁ'ﬂg's@ﬂ o%eﬂﬁﬁ’th@ﬁmple of wine for a
t he device i nc an el ectrochem cal havi ng
apesw@in itmgysuifiienttbee rsutfuraimr-rer:etmuer ferm iy tyere witythe eeqsrﬁowherem the heating step is
kﬁu‘ﬁ[ﬂgdog@r th@glh]?pfeﬂ'b{a*ﬂﬁ fg@{ el B urknidft; SR MRleSiel Bitfhing a second
e sensin er, a reagent capable of
umrtfccgmcﬂ g\easumﬁdbmdlqa@a@t the rfﬁver\nsttifhr ayifef A rfree dfirp Radcie bound form combined.
V"E\‘rFanQ{wI Ehpﬁetﬁulfi ?rgyl |ﬁtﬂ&hﬁ%rﬁ§kteﬂ§@|{ +ta|h1 aqgtﬁddgﬂtﬁrgch&rﬁaim@asmem indicative
eqd er use in a single experinent; placing
t hfehe Immpﬁeeauinn atitheeuiursiogidedn boknd forny wihtfharhagea, wheesin| the second electrochemical
t H&E@l%it s Dbl f'tepﬂe &%}%f Jbﬁ fh& @&‘rhc% al %@Qur@@&%ﬂaﬂ%u@g the leve! of
roc em ca rement 1 ndi cative of the
I boure] su!inrfdmsnisluémrthedm@m uﬂreaﬂtm free form 25 In one aspect
of thi B ‘?”’Rﬁ’ﬁﬁh”.ﬁmré{n rtnglﬁd P\urtz WJJ& e fdr @&&Hﬂ% p%&lﬁ:}g or absence of 2
steps of h he sanp Ie of wWwne tor a perio
t rete® reuid mab,mem bn aﬁmus mbhi isl providbdothe dkeiceiimiudrg anaitctfochemal el having a sensing
SR b SRRt DR 4 B PP B kg chort, o
el ectrochem cal measurenent; amd thereafter obtaining a
second el ectrochem cal neasurenent i ndi cative of the
| evel sulfur dioxide in free formand in bound form
conbined. Alternatively, the nmethod may include the
further steps of obtaining a second el ectrochemi cal

B T - 1Y Y raYal . r 2 . 1. B T . r 4
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bound sul fur dioxide using the kinetics of reaction. In

a fourth enbodi nent, a nethod of manufacture of a

device far detecting the presence or absence of a

redox reactive analyte in an agueous sanple is

provi ded, the device including an el ectrochem cal cel

having a sensing 35 chanber, a first electrode, a

second el ectrode, an aperture for admtting the sanple

I 1dgent Eohteined RINGH theGensifyhambei, whadithelecrofhena@ Fuail is daElinbtb Rakbposed of after use
wi thin the sensing chanber, wherein the el ectrochem cal

clAp pingje @xpgyiment, gj’f'f’e"ﬂ'e g the isageit ﬁqggh@af \p¥ergaing adpdox reaction directly wrth the analyte to
#eﬁb%lteeﬂn emerrlsﬁrﬁnramm thehR%kRk B dbidfte kERORR}e, Iuﬁ BB RHuBing forming an
of undergoing a redox reaction directly wth the

atve(fuipregtendion thignginhept &f clagirically eegistivg matarial.theARegiure |drfrﬂ'm:erlqe\r@" ¢ithe sensing
t ﬁﬁnhgr rﬁrﬁﬁ'ﬂfﬁwgrlayéha%ﬁﬁ]é:ﬁst(alfemrﬁrl@?u mﬁlsfﬁez(ﬁ *thetsttéﬁragﬁéxﬁﬂiﬂg over the aperture,

including Tormng an aperture extendi ng t

Stebring a frrst serisiagcrhambes eold vgll, thefirst slectrde fapiapt thedishdide uftthreh@peumm @second layer
def.i ni i t .
ot e 2l 98D D 730 BT s
orﬂramhbreudsh@muhamdal owtysgrebistigionwiththetfirsblaymip tee teeandglectradetadingithegecond side

a.fir [ h

f 611 cl:lua ﬁ!?é&t \?:hgrrglﬁ Il}egl{egts %EOP%{% o, hrmr‘ré ;’ﬂq rtIrrL sﬁgﬁ@grrm? grgry of a sample

I rayme senha\r.hm@r andgpegidngc reheiciapabicld unrbrgmgseawrrdacmn dieectly fwith the analyte,
ee n gxt.e qﬁj P9Qver amthhe aperture defining a

s% 8H SPRG e ERATD e B "War1 in substantia

over | yin mg aspa:gofsmr gobadioent, \nhetnhthbdmlurﬁek ths turthen yte of piodiding @ @enoinche strip to

SO AR e SEAERE S b b AP B R v s

I ifchstida erouiing rarpalettﬁcarpmssmvd heating deyrenoto i sts@npl e 10 into t he :

sens anber ; ding a reagent ca

cndior gBt SRR PRy SR B p Ot F GO mERRERR 1

wher eiima tultier Sspeaiud Bils einldioen) btddast@k oivithe biecmdtashalu@wsobra gretal for example,

chanber,. . I n gne aspect o enbaqdi nent Qd

Rl i 2 Al RO ape St e FROE o gl | SR e clctdes

Srhrfyihp adhéred tp €t Rhebt, RSGMPR, 9 fan adhéswd hlﬁipbsaﬂeﬂ abtiveren etdl'my-e pressure sensitive
oo B e SO R ot A Sl ey BB ool 1

r esi St th H?ﬁﬁhﬁ&bdm n;)h& Igwmmﬂ the hrnétlibe ingiifides fmher_]s&pd gichaes proMidint @1 exothermic

aspect t hi s. odi ment , .t he ur e a

St g g SRS T e o een & e gt e o wal of e

esuinmgl thambek or p&hduﬁg&&ﬁrﬁmrﬂﬂﬁ a®fnesh, Hibrou ke, triaherus imardtrane) Sigterad powder, and

ob|.e e tin and . .
oMo ageo] sisdiee G110 T irn i P e o o witn e
cophied netal deposit. The el ectrodes may he adhered to
the shee for e hesi ve su

| e, b as heat
activat é her praect of 1\,@'13 B’B’P@fg@ﬁ pt eagalﬁgpef.t] of, ge of tgeﬂlgvgis \9@!13 cﬁ\grgtmanufacmred
Citborithg s e Hethad, is 6 heyWeszarhdtesial GekcRdl fravl e Stovecondintity sTepblfester, polystyrene,

ive, hot, f| ow adhesi ve. 20 In urt her ect
TR SR, APt R e e AP, PRl Y PR vty
Stighthaisie.pr ovi di ng an exotherm c substance or buffer
?gg; ZInIF egrf V\%%Fﬁl_cgﬂli Ehg Er{rhg nSI ]hgﬁgn?ua W@deﬁ?unté in ooy ré'smg] r%latinnship a distance
SIS the arhlnmbﬁrmm Grém 14 03¢ ieletirovg leds HAARIYOY 150 HidoR Has the ST dectrode; or less
fibrous filler, H@Foro S nenbrgae, $|n ered powder,
aﬂ@amEHWBWﬁQFFWHQ“f OosrpTom At iRl eHTOPP- t he sensi ng
chanber. The reagent meyef Megeriidig @ bawinggn Or cont ai ned
wi thin_the % part. 25 In a further aspect of this
enbodi %r‘lﬁh"w%ﬁ P gy aneRgodpmicateelyr  one of the | ayers of

t he depd. o ShoWRItHHheckibhviedl on R0 fliFBG. t 0 the method is a
polymeric material selected fromthe group consisting

of pol §fe3shaws angyssstiopyipwsindne 11-Higf )8 dr bonat e, pol yol efi n,
and m xtures thereof. Alternatyvely, at feast the sheet
or one of the layers is polyethylene terephthalate. In
a further aspect of this enbodi nent, the second

el ectrode is nounted in opposing relationship a

di st ance
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30 of | ess than about 500 mcrons fromthe first

el ectrode; less than about 150 microns fromthe first
el ectrode; or |less than about 150 mcrons and greater
t han about 50 mcrons fromthe first el ectrode. Brief
Description of the Drawings FIG 1 shows a plan view
of an electrochemcal cell. FIG 2 shows a
cross-section viewon line 10-10 of FIG 1. 35 FIG 3
shows K4 enes sslemidticatina hestadeecinchbmigalrelllid a drdss eeftiofriaken lodgitudibally through the
FI.& ?1 was schematically a heated el ectrochem cal
cBfipeof eS8l . oSS section taken |ongitudinally through
the midline of thepeesddDescriphivh &ithe@aicii@Sabotipinison of t he

E)r( Zag{ﬁggilﬂﬁgggegqﬁﬁgﬂiﬂ%& lf@-gﬁlrl o rbdgq%ﬁé{q% Bfftg%r]égeﬂtdinvention in detail,

Phess ekl in 1hé 810 Tl @eﬁughd@ ttelErhetd dre- numeRusT3RSEs ad rn‘édﬁic!ldnnsluﬂth'& I?uﬁzntmn that are
art will recognize that there are nunmerqus variation

aFEppASIaY iite éFPHEoﬁ‘%?‘“@W'V b5 TP 0 Ao PRIl gl ot be Gt it the

e&&gmﬁﬁﬁgmb%mts scope. Accordingly, the description
preferred enbodi nent should not be deened to limt

tﬁéﬁﬂ.ﬁﬁﬁé@b@ the present invention. The Sanple and
Anal yt I?préfgrepgnﬁdﬁrfeﬁt? q m@lma Qlﬁ'dﬂ;ﬁ:@ Fmsmeaﬁnr[ﬁ; lﬁﬂ% ﬁﬁgldﬂﬂwg@ fA fluid samples

for neasuri ng oxi dant or antioxidant levels in ui.d
sampbdel. Tt methed prd dovicel @ apritabie treanh otdep v am@vda&te*h%rﬁ&sts in 2 usefully

%@d?&én% lctﬁlcﬁ‘npamﬂxri]rya i Eﬂ@QtAnﬁJmﬁﬂttﬂa g@ﬁ!ﬂyz&d%ﬁ:de% e%nﬁle smﬂ‘ur dioxide
a use representative concentration in a

sapicerbic Amﬂt | ﬁmhld-‘aﬂrmsmﬂv Hea tanalygeyt "bbdeahalewrégal chionipd, _lh@@ipe jodine, peroxides,
R A e
bpveparednes.. g redeterpest to prépere an emulding pidieswatsr inspleble redyxdeaesiveanlyte.

Vat er hhegﬁrgl am):ie\ﬁcesof)élj n%mi Seleﬁlrocha'mal @ﬁugm% mﬁmﬁbt@ Be E?ﬁ%ssed further in
anal y f an formc

u@pemg'lg 4.Sgatene anymtton ttucﬂﬂlﬁiﬁéﬁﬁaiﬂ@ omluivéMD@» lzmlEd)’ﬂMMlH\@SWﬁﬁFb rcﬂpendm U.s.
J&ﬁé&' E&‘ia unrn't?gg%‘lar'&??ﬁiw OYIeJlllil lﬁ[ﬁ%ﬂtltﬂf&? Mbﬁﬁﬁ’lﬁ S%ﬂﬂ and copendmg U.s.

devic or o nrng el'e em cal neasur enent
f ﬂat»mdpmlatrqn Ine39/6A. @ﬁdqles oulsls &4 ZWOQ.rmﬂett "E{ERTROERENGAY Mh@iﬂlﬂf@ MEASURING

BB RRANEAIS el ol bor ot Ry Wit

appl i cTae tleem amigre(eing:q B2 uSed With dny dnelyke-eontaighusl sgmnlkzwhlcfmm@ and which is capable

Sg%dnﬁziiu%gme et %ﬁ%@i@% H@%psa HRRASE Ebgv:?HT s Soc 3 it and vegettle

2ﬂ®0l;arbeiﬂlad liebeeages, mmmm&mmm smwmem-sm@mﬂ N@ the method be
q;n"‘?r'\t/il tn (1] es es rﬁ% 15 nuﬁl?ﬁﬂ fa?rr'l r%ht%%aﬂﬁ:uf Eognﬁiﬁfmgﬂg ,r@&u?rgagem toa
B'y | 'y e device and

rencel t's entire

' maﬁ:heml extenty thbenahm&cmtamdt withia the saeplz|mpy mnmmdainmiarﬁgitaglaﬂqiﬂ using extraction

\Aﬂechm?ues ell i:nmk?ln ilg the T‘t Tl\llw.Jam%h ysbe ﬁr@pe%{glll ﬁ?mr 19 ts wﬁrQJlrle llnl; ﬁlh Y& trochemical cell.

OXx' reagen
sk, pHmMBY MIUM\!H @gretslevsllbt meaasof rhuﬁet or awuahmm @usntady|agubstance that

j rltjarladgrse Imeﬁe ngsu%ga%{s%ganﬁ?“ﬂs%&ﬁ?mweq{a\/ gﬂd@eq \'?“f?ets% r%? glﬁa be preheated before

Inten
n’mtdmmuhn Im thelceﬂm $semhedelgrate thenets B viblcketheredopreagtion takds rledae sanpl e

- ROt her'}mgllcw d formor is not capable of solubilizing
ﬁ'e—r'ecFUx—reag nt to a sufficient extent, the analyte
cont ai The eiemchelmm cell bieprefeaphtwdiments istlispoeit anél dsigrtd foriseoin  Single experiment.
kﬁl ta@rre% rnen g"eia?: ocl?e?ﬁltcarl F‘%F ils (a)ﬂ':m%ager s&&'?&'chqéé tﬁgﬁllﬁJFtli ig }}.S. 5,942,102

€ sanp -tfrea
t thmmtumeﬁ ltetem bﬂurertancam its entiredy).t mfmietemmdmeh efmmh all elegtencemicalFesy! is illustrated

CHPRR5 o SRR 88 ok S s
r ﬁnnnheer Sadelingd aeyhndical daljside walldanAdserad ltu nanﬁde m‘)cmddinb golyester sheet 1 having a sputter
B?ugé{:g p@H@ﬂ%&eskﬁeet [ adgereg by r;ll;gn% 0 an eswe g?lly core 4 woth paﬁadmm 2 adjacent core 4
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introduction into the cell so as to accelerate the rate
at which the redox reaction takes place. The

El ectrochem cal Cell 30 The el ectrochem cal cell of
preferred enbodi nents is di sposable and desi gned for
use in a single experinent. In a preferred enbodi nent,
the el ectrochem cal layer is a thin |layer sensor such
as that disclosed in U S. 5,942,102 (i ncorporated

had RlchnglRyertin® 8.2k ©&GE pdiyester EhBet @ Maving £ieyohd spenepﬁoeﬁn@ of paitddium 6 is adhered by
enbodi nent of such an elgctrochen1cal cel

TP gt e SRt S48 o e AqEovgnS PRl T35 HFRY Pl v
| DinfifesPste whil 12slos@MbA eadh dnl§y pbIGkRS: rdtalPD b Y ifeta@embByf Mtched B0/ o Rigide for a
a circular aperture 8. erture 8 defines a

csylmiommbp adgitte: to|the cefljopiia beylipwn imbtp wickipppe pagiliprit ation AR8 1% 3ligh aiip escape. The
CidkPrids 3,8 R ¢ Rf?e{cm&h%ﬁuaﬁem% fical korDRNoh ) fdmaniths Wvhefdby pdfRntials rnay e applied
coat | ng "of adi um %eet I s adhered by nean
omdumm&dn@UHbe 3 to core 4 with palladium2 adjacent

core , r

om0 SR AORHS o oG Pk e
i @ctaaaheassmebytenalmurﬁ@ﬁrm defipingt ;mside vall bfethe vestrhamisalicille itdhle electrically

r

e vee gater%%gﬁﬁ@g%%g nf %( ﬁn#ah%gtﬁﬂgﬁ@tn# ﬁs&?re c':"a'P fiheér B{yeﬁ‘ t]hti cell, i £clude, for
Cdxmb,dlatamlsesm bs patmdten’mynlpuiedleadnlmbnm ablyuﬁims.@nlye’ﬂhl@e terephthalate, mixtures
assenbl.y .S che t. r '

erl ngﬁd ¥r\e hk& ﬁ 3 pr€1h eeg %r@ ergrtﬁ)eta r¥{n gw‘laé slfea is r%tag@g{m %&mkv?ﬁéhgrﬁpapes, e.g.,
Qﬁﬁﬁ}h@mymantweh and to allom1a|r to escape. The 5
ggtnﬁle Cl{it]l lo apg’furef%fw%q Icgﬁsg% Earo e Eatiyte]r 1? t abulrlted uenl n%g %)Ee of %‘le sheet of
adepiHidalydesisviva alatarial exemiing yrerieasaresid fuﬁunu lan a:d tvhil rT hd laytemay be adhered to the
el ectrochem cal cell s
2P {1 F’@m@%’b'ﬂmsﬁ’g a ﬂ‘b"&'ﬂ‘—‘g HS"’%E‘%E é;? r*cfqu, {m YoM caﬁla%md adhesives,
I essufet sensitivenaibeivel, tleat ctnrhi%adaqsmtdhmmdeimem Btﬂlgwa fat drelt M!hslfves hot flow

PR s o AP T oSty Sl il oo o srtiaty

CrodistirimBterawith B uitstiereal foreyamgly, paladwat her | ayers in the
cel |

, Jncl f
pol ye nC gy fg"g%ﬂfgﬂg% lf,‘:'lﬂféﬁ,]lﬁ mﬂ@&e dn é% rug%sljlt%fu;e of the! eg c‘(m(:_)aﬁy r$513me material, also

pﬂ{em lil)j!ﬂ e periu@) s phib feerh akeegnd @l whiliies prefbrlndéembmﬁmemaihdelm:mg layers are

s'ﬁ'@@f" u; ngpof @?Eélagf@ﬂgimr g? dls?arqg\xg%sgﬁgnta{]# {]mlll e? rd‘és%ilg Iessrlha‘l hn%ut 80D microns,
CindiCdddirgbily, les By allo@ 6005 @ ghefarshiyiad than abbttcel mltl’lﬂ'ﬁ, rralpemw\dess than about 300 to

f d, fi hi d
NI RO ARV IER O —

NRteCund @knureemg&mi theg) prowded forlideid toepterrthelealie Sacheh uﬁgasmrrhg prawiited by forming a

fe %?ch \évagglglpm Fq_ge lﬁ HV %%Jge;wnﬁ%}e?dg Hl%ﬁ ﬁ@g?ﬂ}@g Iatgt}ea{l aB?nure ‘?he eléctrode layers are
aghvist with Gondettion riak@ alohiay theisumt i@ plataeiat maaiingeirdie d :

e

aghin @sctroaeSor wilglon dnb @\Wiors AckbeRd It \ipBurts comcindd udthin celk @ ma¥ heeself supporting. I the - - -

b e pd & B L BB B B e o

MREGifesWell Koddin fhe ﬁUtuT:h&bhlﬁet prdting, screefl ﬁxrnur@xﬂngndpm, uladnic qnhymmmm coating,

A second thin el ectr IS n nt e
C RS PR be B SHR il A oy BRHE DYt Pl AP o rshs, nomwove
aknedds, fibbds AMels Sfdiof@usQie@iiranks 6hd SiMErtd potdrs. SThe chemitald ffr @serin e cell may be

second end wall . In a preferred enbodi nent, the
o FUBROfI§d ]y coniaied pithing WPOTey ynt ed i n opposi ng rel ati onshi p
at a distance of |less than about 1 mlli neter,

desirably | ess than about 800 m crons, nore desirably
| ess that about 600, or preferably | ess than about 500
m crons, nore preferably |ess ghan about 300 to 150

m crons, nore preferably |less than 150 m crons, and
nost preferably between 25, 40, 50, 100 and 150

m crons. A second aperture or ingress is then provided
for I|qU|d to enter the cell. Such an ingress can be

L B | . . Y . L ~re I T P D . P . r 2 . -
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provided wi th connection neans allow ng the sensors to
be placed in a neasuring circuit. Chemcals for use in
the cell, such as redox reagents, buffers, and other

substances, nmay be supported on the cell electrodes or

wal | s, on one or nore independent supports contai ned

within cell, or may be self supporting. If the.

chem cals are to be supported on the cell electrodes or

wal | s, in g prefercethembpdinitsthereeieridisaused pjstin thekelbag wiglsas the fraterials used fo construct the

a i . .
B;ﬁ)are Iﬁ ﬂn}wioa sn%lge t% Sacspﬂhgcg(rﬁe g%\ﬁé clells %‘Prﬁéﬁ@es arF F%lﬁgdgt?getpaﬁtgl t% Eﬁ'ecl.,ged for a single
bxbenmnrmdus;mm dyi ng, slot coating, gravure printing,

iaﬂ gl L?;@E"l'%'la(ﬁ”’g%’y”ﬁ%%‘f' I r‘&? e@sp%s%h?e c%pés:uﬁp tga? htbnﬁx\%nnsé ﬁmmgh 1o prodece that it

S exoriomicallf achptﬂﬂe&o ﬁelubekl aﬁySor a SR NeSP (Sécﬁrldls tlmembfeﬂimmmeﬁmﬂy only be used for
sintered m cal s e cell ,.mu

o508 150 Ao, n s USRI R e U oo of [eplrs wout

aneprieletdkEn@ein RED MelieN ¥l 2, sindld € thRbde it sdiatle forQebseddedtidéen t he

cell as well as the materials used to construct

ol | dRomacah bt ATGPEASnE RGeS oL PSRt o gt ver s

Cb date BrQ@HEQina){ﬂfé e @ 1 eRI1OfREhsd Md 58, tRltkIPpuicRsd e BERGetlby the cost of
or a single experinent then disposed of. Accordin

£ FHEPIY}ap B £ frce WSHBILRP AR 1 R JOSTEY epplications, hig reqypes %Pwa% cels have

| BlathyENE IR FERaM QosB A Griplel iEbriddfidA Gocesed. NAL exbrkple, the diktrode matenals of the cells
econoni cal |y acceptable to_be used only for a sing

£ W be ingpensiya Syh a3 aRn. of Presed Bisyficipplly el TR CiRY e’@ww gjgias may be

UREd dodn priftingSdalteH & sitv@ Sk is 4 d’r\ﬁ@@ﬁﬁ&blequ&rbimd J!bcﬁabés%rtﬁ Q'Bfl\@ﬂnexpenswe
means that st eps such as washi n [ or reloadi ng

r magfen tHeweverUf s dprisd d epelasiendt 'ﬁﬁ@%ﬂ ) %P’é‘@@% gollpchpe, ae'ém iridium, methods

a\ﬁ/ﬁh%tteamﬁéri‘é\gahﬁatrb‘lﬁ Suctf £2 sﬁuﬁﬂﬁﬁezf r evaporafhle 'vspﬁm}a@ind‘ 8€ m@e suitable as they may give
SUbsequent use. Conom cal accep table in this Cont ext

nexBTsly thipcfims; flee sphstrateamaleeds ford dévneqb'e £afieary gsoreferably ingxpgpsive. Examples of
t Gl inéxﬁnsﬁxb GhatehR are p%!ym@ﬁcrﬁﬁrﬁﬁyvﬁﬂf:hﬂﬁn@ aﬁo@ﬁmdﬁ hafksth Ry 6RRd papers and
of the cell to purchase and use, the cell purchase
pﬁN@@mbe|ng set by the cost of |ID supplying the cel

t 0t heppl $Q8mbip metRod@ Bre FRXBEIRI S rbrBliCto WREsKorddRtion ™ Thesd WdMbds include fabricating
applications, this requires that the cells have

r et paegmgargsnd sararting the pasd iete)iadivduah RS SYDYRIERS 1oFthespain @xkeribly steps, and web
PlabMedtiomiirere thEQéls Wﬁﬂmlaueon a bdifud! SEIWRAS B Rhdy aépi?ratﬂfmtrt ihRidual strips.
celI's  shoul d he 1 nexpensive, such as carbon, be
UBAESPrCysses prf ps uipble| wWiensslqse! spatial Fegisireties of métvlefaqites éf@a@wsfpr\}@ fabrication
P&Mm@# sttt TEYsutRfate oAtk arefo rb@%@d de'ﬁobe@@s £@hRPRitBl when the down wab .
silver ink I's a process suitab form ng
efegistretiond dagtureyi Ropasiceticah oyl U%P"j/wqhﬁé%\’ }B‘élﬁ@’l ve materials.

Howev efhe cuh\femeﬁt sl ﬂ?étiuﬁeﬁgn ﬁﬁt&ﬁ%ﬁusﬁie B sl &Q&ﬁlg E@tﬁa@ﬁsbr?ir?'nm tempted 1o try
such p t1 num pa alumo Orlrllumrre hods 1

wwtrqqsew@m"ew PepaiphLgbtal pn igppourpte zeaﬂqs@h Theginglaiseyamizemert forshe celtnay pe stated in
eysamﬁmuhsvaﬁmmmﬁ mg&ﬁltﬂhoﬁ%efe@fhe thﬁrﬁﬁ ﬁaysctHé fe@dBicSied B 1S the cell more

may give extrenel filns. The substrate materia

f then opda¢s dtﬁfcﬂmsﬁms@fﬂe éﬁ"ﬁ rgav her?éﬂﬂall"w {9 exprapfecty [ingluding reagents thiat 3"* washed

| DR S m\élPdunnEﬁ@EPtl t&?an@{o are bt @L’Hcﬁndﬂﬁﬁ(ﬂ%&ﬁd %€ ANBHhetely AheSignal of the test

are po yners such as polyvinylchloride, polyimde

pWdv\he sxapiped of dpdigaieps dat rﬁg@@p@thﬁﬁﬂj have alrexdp repgted. sughass pn ahnnrmally high initial

aﬁg%g T e (ER SRR Sardthee mﬁﬁu@fﬂ&t{dé B oWatirid A b Srebihg BELRal connections in the cell
uct1on. These methods 1 nclude fabricating 20

nﬁﬂﬁmﬁlr&tteﬁm a cgfl hsrhees samgfegiedand separating the card into

i ndi vi E%hk% nﬁﬁs@in&%m@m %%égﬁ‘} V{L& nBtlgﬁlslgﬁ'leﬁ éﬂﬁrﬁ%ﬂ@ l‘anlsposabil:ty The cedl

st eps, and ricati ere I's are

plisdsed BRichmd 3 Pawmret #rinudnalsst, Welsmbeni#E t Noli 16.galss E\dird 3|uses a silver wire, a

separ at.e [ .

nﬁ&{mm wueqmlbf{b ety V\hqu 2% thg gi@bltrgd%s I%w' ap:?lt rpegsg gg?tg)rlc{a)rgﬁﬁ §i$§’la{:?l{urﬁ wires are 100

multiple features is reqU|red Yor the fabrication

and/ or when stiff cell substrate materials are to be

used. Wb processes are nost suitable when the down web

registration of features is not as critical and

erX|bIe webs my he used. 25 The convenient single use

I L a4 €r . 2 . - D B P P N | - D B P P
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to reuse the cell and possibly obtain an inaccurate

test result. The single Use requirenent for the cel

may be stated in user instructions acconpanying the

cell. Mire preferably, the cell may al so be fabricated

such that using the cell nore than once is difficult:

at not possible. This nmay be acconplished, for exanple,

by including reagents that are washed away or consuned
Chfehsgito b \Bedfin o stifle dsedtice initls Aiicatiineaninhé cel i m:hried]ﬂa:hntlhumsmnnnormg not a
second test. Al o i vel the sjgnal of th

e 5. Bl S STORE s BIe: G P entp a5 ool o s
Cp@blmllumrﬂﬁyﬁ aﬂ'elén%&ﬂ)ﬁndﬁs&a%@ HieSighed BALGRINREs 1S namiy) @iTdEvell k’an&hbt@ﬁlmumple tests
initial__ signal, and the test aborted. Another netho

e S 8 SOV gt e S5 e e 75 contiv to

GRIASRLatiR B s{nﬁgetdmﬁu ﬂi@rleéd to ftdifthe iy ohdodemts, pdsGhiover Bn ag%eri@(ﬁ' prior 1o use.

has been conpleted. Cells f or neasuring antioxidants

i Xhe kldgisodesy j or art do not satisfy these requirenents for

d' Sposﬁi‘ﬁéslt brIeYJI thJQ&trﬁ%l i the EHi RG! sgﬁiﬁ‘gdel&l\’ndﬂd&%ragarr]eiectPoEld $efsitive to the

. 1'n Anal yst, enber 1991, Vol vf

1ammn of 1etRed redoxsanest i nhevrélpxsdwt page or gyidingizedey 9&!"? A Lnfho 2§t gsy nfy thg case of a

QJ ?ﬁdsuﬂéﬁ?sgﬁkﬁ Gt tﬁ%ﬁte@%l%ﬂhﬁ Qeqs%ﬁ elgc%deﬁ tﬁﬁﬁ!ﬂﬂue J%%% bfrhgalyte present, a
I'oxi dants 1 n oll. numw res are too -

eseielsitez atting b exfaes@decirove i present ghich acis o pdtde e cetsfmn patdntial -

aPDL ! Gt B of A Shgbeifnt Sloko ookl !sEHR b Rl GRIE & DGR of the el of

nmoni t or I hg single test. In U S patent

SnSiSin 58 Ehmp!Faﬂgastdxhwwmemdmm\vhitm dindtiorts o3 2 qeetes electradeyto complete the

eli]etctlnc%f(clin?.l? nlthg a@d gen de l%v 51?0 @S’anlé ags?geﬁegeaﬂ ?I&?mdg gﬂ@%ﬂ:%gﬁss\éﬁahﬁ electrode

usmpmhaMmmymmemﬁe&mmwﬁkymconducting nultlple tests

over tnhaqre?ls sta‘Jlﬁc' fuptﬁé Jmﬁd{ag’ugm& e:nqi%f rﬁ§e§%t¢] heg tlhltg\ﬁ' kh the rednx reagems

| ayer con

cnmdun ithe devico Cﬁnmmmsnafmdyrwﬂbm rsagtrnhmdlv srttbthagw G@U@m torcﬁnt Mh!!r substance

| |Jers%9m |In %e m% ggxamp}es ‘i)p s%ch sb t%lu rgateﬁgs?ﬁ:ﬁlﬁk’zﬁ}l §r§ nu? ﬁ'ﬁ ﬁlt ;Xaltixglég{aliadium, carbon,

Omﬁ!m(]lﬁldet tinenxidd, meﬂlnrldddm ﬂrlth,t dale: siver] Fidiimsandimigtenesthanegl. These materials may be

defln e
R
omenmkevahomhld orrliéholgmaphya dpepreferred mmitodivaents,xthecheetetial is aprtered orscrgdn@rinted to form the
case of a potentionmetric sensor wherein the potenti al
] Stl'l! Ures..
e sensing electrode is indicative of the | evel of
anal ythenmiteg eringles af métBials etaiieciordse it thowtereae elbotrope dmlude metalimetal salt
referen | ectrode.. i e . . S I
PSS TR Rl AR 6 B R i s
Sehadde br madaesuesultatd. (T reehey baglepedxteidw pry ckeitabipumethairatd thes brought inte contact with
: t@:g!glgra%ﬁc}égeé ﬁaétt Eun ble eﬁm aechlxcleS ‘rflon gta%}le %lecgwgip fia ?@%&{ s?l% sn%un m chemical
aoxtdﬂidlnt Sach rackathodial smisystm poip hMrepomrhla contybl T otentiomitric measuremem methots
r l@?“éjf‘ %IH 8 methl cnem@?nfng ogt%mse In%C Ee emg %mhqﬁ{enfa hr? RetJIfHQQ %JIt%Qctr@ﬂ% sﬂtems are used
ekeemmmdwmmnmymmmemmmmmmhemﬁammt|on of a reference
electrqde. 15 Materials suitable for the sensing,
bﬁﬁ?@&ﬂjghd reference el ectrodes are conpatible with
t he r eghivatle IMmg!ms mnlqﬂl! 'fhsewhich iane capkble otlenergoieg 2 réonmeastion lpftke the analyte of
materials. w
 \oter éséh xar%ﬂ,es %19“ &ap]egtf suﬁ%g ; f gﬁ i é!maﬁrzmrgérétlgﬂ:{arn ana“ﬁqm&q Fﬂ.‘t are not limited, to

Exaiyiliekysaibe, dtioinats msmuablpﬁld:rm:brﬂﬂekml venadiuncdxide,cepd jpoetanganate. Orpanic redox

oletes S 5 SRRl o BRI 7 o et B, s ot

S tehger ror ahalykindi 2o RhiRGdEN G feiticjeriis. Blepaof reagiiie SiRablvdiratd ialaslyzing oxidant
may be forned into electrode structures by any

sui tabl e nmet hod, for exanple, by sputtering, vapor

coating, screen printing, 20 t®ernmal evaporation or
l'ithography. In preferred enbodi nents, the material is
sputtered or screen printed to formthe electrode
structures. Non-limting exanples of materials suitable

for use in the reference eIectrode i ncl ude netallnetal

1 a4 R T D P - | L L D T P T P -
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f %’Ffi”ﬁi’:%tﬁ‘? igygoniungtiop Wi e

chl oride or nercurous sulfate. The netal may be

deposited by any suitable nethod and then brought into

contact with 25 the appropriate netal salt. Suitable

met hods i nclude, for exanple, electrolysis in a

suitable salt solution or chem cal oxidation. Such

netal l netai salt systens provide better potentia

control in potentionetric measurenent nethods than do

SJH@% Cinel! iftine GRTRRNE 'ﬂﬁnd@ey &Fnﬁwﬁnde feRocthe AURHET T 48 ColNHy,*. In a prefened
J’nent t he net al el ect r ode systens are

umwmmshnaedsswl'dvr@wwfmvﬂ@n@@ ISé&T@Wﬁmd@de in an

agper %netr|c sensor. The Redox Reagent 30 Suitable

r eagents include those which are capabl e of

under gipitisngly.c bnf&d:mv be et lmwithi theedbtreagetimdript fomd the electrochemical cell. 1f
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o F - ﬂ‘g} 'é's 555 tg dpllegbalg %?ngg%%?ni in é':ds@!ﬂmegt amount 50 as to substantially
dmﬁmuoth@ﬂhannl sk Qi khe BRked legah ehrmguhmnes;xaame ohbusf@s suitable for use include

suitable. In a pref e redox
T G faﬁ&qqa@ﬁb £ S o g f"&@éﬂﬂs geic %ﬁ%?el"'“ of buffer
Ofiill BRA SIS deSird SHA Thebufl® Is sehaRd $orhs Aod Bl bzt vy 1@ Xelddil deafient: Bikali buffers are
anal ytes i.ncl ude i dlne %nd salts of triiodide,

PPECtelBRIPRGeR) 42+ and Co(NH3)8''. In
ama&&&&&ﬁ@ﬂmmﬂmhmﬂﬂﬂﬁmt t he redox reagent for -
measuri ng.an oxidant is ferro&gggﬁ The

Opt i on'ﬁlal%y 'Hﬁﬁffag?'ltsrfgtybuﬂgs 8 nc%ﬂ MK le%etpﬁsepth\gthm the cell. Such

I QE@Mcek ﬁéiiﬁ@ ok exhrﬁhledﬁsboﬁﬁ ehhBMeER dndlow MGec@dr REhE @WMHHﬁcﬂipMm substances may.
cell. If fer is used, it i
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r lsgl m:wlwgymw Priawarp, 4pdgrthedragsmame Twweerd's SUch spstancss mava%hﬁréé the 1il rate of the cel,

Frﬁfﬂ'e & fard J?é'ﬂﬁa mlaagurénﬁnt RRinh B S5 hrSin b Sl GluRClompictne buffer is

esent In ficient amount so as to substantially

P '-~'?‘wu-ﬂ'm‘urmianple at the desired |evel
duri ngln‘r@a@urﬁ@aﬁanﬂm@éﬂm&lﬁ%ﬁt agrjlvu,kb#gsd‘nﬁﬁ §sa§|Hé th@paknﬁe Eﬂfmﬁbl:itﬁntn the sensor
i ncl ude hat es, carbonates, salts of
redl) wr@rmonahsan sa}vmledmlvwﬂw Ael remntwes%m ﬁfg mﬁf The redexireagepiciies reacts with any
TEFE @gﬁé o?@nd&fls upiHErEs%resgrQ inYHe La'mplgﬁ RN e Rfdcel m%xuﬁiﬁ‘ﬁbrﬁ!%qmqgnx reagent. In’

I's selected so as not to react with t

r thel gee pf@ag@wpmevmsweqr ithetseppifing ragio gy axidizedh focrpdused faep of éﬂe fﬂﬂ@‘éeaﬂfﬁ‘ fixes the
C Qtﬂdnhg‘ G tle Qb efeam&@é'la}ﬂfm@ﬁ@rgfe@rﬁé/ EdcRHE This ﬂeﬁlﬁﬁs sl &NCrRSsure of the
Present VVtE In addition to redox reagents
amcepicpfifngt the anghne paginallyiishersaifiltes nay al so be present

Wit hi N tNere 8l dnbodinkd® e §h§ﬁ|§%ﬁ@ﬁ]§&th%lah‘@ﬁmmrﬁe‘% s@t?éﬁmlnﬁrdmg to this
Vi SCOS|t enhancers and | ow nol ecul ar wei g po yners.

- HyrohodiTent, | thec Tediesd slprawisiend) regty rean®t dimaed tyereastiont withnikel ajalviepioh choice is

t %&g&ﬁ callysbsdﬁﬂd ﬁ#ﬁ&sura?tlﬂaﬂnﬁﬁhealegﬂm\@ Otpe uPrthYéﬁﬁnH lfrbnﬁ’ this' elclizctrochemmal .

extran, actants such hose nar ket
b yeadiorhipth&a Wasm@mwceﬂfraimf larptyteb gﬂﬂlhﬁé{}‘ n Fl'emwyl p &ther gmbodiments, the
u or by ICl Anericas
Q&Sﬁ&Pﬁgt+ﬁﬁgﬁmmaﬂﬁrJ?%&Q?@hytnder the trade nane
Tvveen( ejcelr saﬁetndes @tgg@eam:wuqmy elestriedh sigrel, keh@ voliage| or gysend, regdleble by an
ﬁ cgnﬁtnLter 1nR Rk SRR, & i % iér cohbe@in! he Fﬁfﬁtthe nfdddis p owded The meter
evap dration In sma vo ume sanpl e d
l\/tnavsdmplm@ msarhrgemm Qv eudio praythér dorm, Bionay ﬂurh@e@@mnewgt lm‘ﬂctrﬂmc fﬂfm
anti oxi dant or oxidant analyte present in a sanple, the

sanple is introduced into the sensor cell, whereupon
the sanpl e dissolves the dried reagents present in the
cell. The redox reagent then rgacts with any

anti oxi dants or oxidants of interest present in the
sanple to formthe reduced or oxidized formof the
redox reagent. In'
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the case of a potentionetric sensor, the resulting
rati o of oxidized to reduced form of the redox reagent
fixes the potential of the sensing electrode relative
to the reference electrode. This potential is then used
as a neasure of the 25 concentration of the analyte
originally in the sanple. In a preferred enbodi nent,
the sensing cell is operated as an anperonetric sensor.
Amg@gdﬁggmﬁo this enbodi ment, the reduced for

oxi di zed). redox rea?ent forrred reaction with t
anal yt begaipidants prtigxidang a“a'é‘FséE?ts'P%tﬂﬁ%%‘”&%ﬁ“‘? eloxRaued- 7 édcct'%ﬁiethe reaction,
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resul-ting fromthis el ectrochemcal reaction is then
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or i gi Nalols¥ialidnebdd G Jéﬁ‘iﬁﬂ%e%en aleResbiAGT wREAEY (ﬂ&f,med rre.laﬁhy (6t ence in its

Sensor 1S oper ated In pOt entionmetric or coulonetric
neptirety). THGBSI4568T discloses| agustheddef deserminies thpsendentraionnt erchnalyte in sample wherein the
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nﬁai&uaraimmu aiswitaldel rea@tnt nlrnaam%ntﬁ ortha sarBje nHtheﬂq eteduizalpdiyrmbaes of a current

i dant analytes are slowto
%’5‘ Dr”'ff(g'ﬁee? e"sam 'axed‘r”féhgﬁ%é:ﬁlt To accel erate the

reacti s methsﬂirnd hwiinu shersangile gi@ etoth@mit iraasion maaqws plenghg inctheobr@ickemical cell a

rlpaéyfngﬁlrgtj derai%ea} ddn nnpa{:t Wllﬁlm@ samglm%mgles ohsua} reaﬂents nﬁud@ sa[t%inch give out heat

[ 'Bheplthay/lildﬁiﬂ such zshiammnsrp:miabntrmmelhlemahsamhmxﬂab nsigresor halide salts and
abl e e at N
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r gfiverelemens in the éell, Such entlyicorading )electvife 9 B 5@dnting indtit the sr@Bte @0 as to affect its

erm the concentration of an anal yte
’ﬁsp%{'*%%{ﬁ'ﬁ’ie'%eﬁwkéaf‘&??f"'i e %"?l s heated and the
c o nc e Niiemthe eamplo td ta e-amdmystauy {ho elecspiBmicat sell M@y e @supr am'n selectricatly

rﬁsns ive egrg%r? %ﬁﬁ?%\p D(JIﬁlg%ﬂf an el?cht%%ﬁ%q éefrlr%ornaﬁ Bt r%ed dn W099/46585,

(0)¢ sfna:aatmm a/ranwrﬂimhna stbetrazer@it beaind a filstyelecttod i b adperiter layer 23 having 2

G GO PL v fooRe Bl o R Coke St Sprnpoe ot ot e

S&Weethmeﬁdl‘helﬁu dafinbd b e Geconé elgiade layer 24, wldod) @srebriied O a tebudd nonconducting layes

SR i g efe e iy € el BVl 5 e P i mer

BIH An ireilatidayat27 pedded ingatiol aysissaiiged l@s thioayh e Gitthl ddiltdye 26. An aperture 28 is
1on s pl aci e el ec hem cal cell a
BaRLREpl v Ry B b B CRBRPEE I B (bt ho sampl e

Exarrpl Iespremfredseum&dmmgamvs eleneath thehe beS rbpbred  byhimprbgnaging/ éne Qi tmore of the

heat t he | id .
e B 2 o i it el St ML EEr e e
Sodytigiudarioch IateMB GE alsstielnnbhet. f Bk @npreghbted rntﬁagemstmdiyerrferageiﬁsmve bridge

¥ e Gt % PPl o) 8 e G0 ) WP i oo s e

suﬁdﬁvmm&ny heaDi Gendlitadgn thd ieedofaceol @bhareok fasticclhysr, whick &Qiirh Igrs e kdmple in the

| PR B, R D bt ors R R i vk o b o

Si’ﬂf&? bﬁrdaiﬁac& of tﬁk&erhﬁ!ah &dh &ﬂhgﬁiirﬁdm(: fé oy (;jesiith& htracks serve to make contact with the
el ectrochem Ca e ul W t an
it £ithe igh resistapee E?BL {”an'g"éﬁlc@ﬁ@ﬂfsfsg@ﬁ@emﬂ shows a

preferred enbodi nent of an el ectrochem cal sensor as
descri bed in W99146585. 20 The sensor conprises a
nonconducti ng substrate 21, bearing a first el ectrode
22, a separator |ayer 23 having-a circular aperture 30
punched out which defines a circular cell wall 30. The
first electrode 22 defines one end of the cell, the
ot her end being defined by the second el ectrode | ayer
24, which is carried by a second nonconducting | ayer
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25. A netal foil layer 26, provides electrical contact

to a resistive bridge 29 forned in the second

nonconducting layer 25. An insulating |ayer 27

provi des insul ati on agai nst heat |oss through the netal

foil layer 26. An aperture 28 is 25 forned in

insulating layer 27 to allow access for electrica

connection to foil 26. In preferred enbodi nents,

r Mgk CiINDEViced enents may be prepared by inpregnating one

or nore of the nonconductjn ers garr

ol ect b SpaPmny Ty B i n e o i emostan sy n o

Pamfld. CrhiSSay hd RoripiRRE B eibiCeh britg ofl tRY @ Infdre elBRYthdmitellcaltelgs dasakbiY above, Each

materials as plastic or rubber. The i re%nat qger )
ofel gamaEseiredoy 'ﬁ?‘?é'rs“'r‘%f”h‘&“ withyopesy e r"e‘Eeswre?g‘g'b‘ F@lso eaquipped

e\klﬁ:%ffﬂ%@ﬁ'reﬂfn hidR, iBlefird i HRGEGRY anéh@é |Such Brdarrﬁm céﬁﬁhé} lbe used not only to
toil layer. %%en a potential is a across the 30

ed
r detpiming ithg Songepeaien pf knopyes prelvtpssof diereEy 'HF@%Y alsp by ysed 19 pRFRETER) FEARIR0f unknown
r Mgﬁﬁ&mﬂl& ioR kcfiihd ﬁr%enlr.@ny ﬁlgencemwﬁﬂt'&bﬂnﬂy%% n heats the sanple

ectroc em cal ternatively, at |east
two | olwionseshedimamed acell aray gre Jﬁﬁieﬁ@ﬁmbvl oge W@ﬁ'ﬁfﬁ el canstygiiop technigues as

tJeQ:ﬁlﬁd aré% ngg?crfgﬂ?lﬁgte aodavug'ﬂavﬁﬁ(llruﬁtrp’a @émﬁg@ﬁaﬁméﬁ and Hﬁtrﬁi%ﬂﬁanﬂg one or

I n such an enbodi nen ow resi stance tracks serve

t moreriaviess oigRswtiBgmateriply bt anothes emipdipest, tuggrapimerelectrichgiical eels ag daggibed above are
t I |
95 T O BTN Y S8 S L B o p g e
d@scrﬂreabﬂme butccontabing Wi erenergents; arie eppkaged souRtherin @ it suitable fﬂf USB in a particular
@Ehcﬁs %aﬁanal?%%# ys%nﬁple'cﬂﬂaﬁrm g@!:nglftes ah&rf?ereﬂlﬁympo?the same analyte. Analysis of

y usi'ng an two or nore
eJﬁﬂﬂ_QE_ﬂﬂEcal cells as descrlbed above. Each cel
cont ai 0 Wit
the and i eu‘fj ?nea)éag{ﬁ %&ﬁzﬂﬁtﬁiﬂigﬁi ﬁ:q'\e'jé fa{e ég@ﬁ 1s\§féel nfﬂasﬁ’r%nﬁcbff sulfur dioxide in
eqlmi rSp@dduBldw Mne fongfidheas on umxma&‘nd 18 typicaliouriesent in fworfergya ithe éref form and the
t t.l Cul d
g A DR s TRy R A Bl LU e

klwwﬂv dagiratieytt @essure bothniledrersand bouly jermned pulid direydeje wings elg meesure both forms, a
Sﬁ:egt Hea% rssiﬁt f tlﬁ Iec St den, & Iﬂf?h BTFQI%J llll fﬂ@seﬁsﬁﬁ catugewhaeupan
pre nce or sence a varlety of analytes. Variou
erhbrem et seseft rea:tsaretklv with hesfyee suttu diexidm to@ragkeceseeir signgl. Brfemnal is analyzed

e t i -
U 5y SRS B L BB S s i
sevsiisa i) teemtye seasan dvoid [esestiveckassativue! thersamilen ghftereesuitable perige of time at

- 'ganl,{g%ecd tﬁ%uﬁr%f’ﬁre,%e ﬂmﬂrﬁ %h‘ﬁrt drog& B %ﬂ'r J aEE[ﬂP FhPfgﬁfgngucing a SEcond: sensor
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nore el ectroc em ca

‘degar iFioe @heabuwagnair te adhmcmhtmroegetmiawnce@natoh @k sulflir diexigle fnythe sample are

A?uta%af: gﬁrdif‘igr%ncé Qfe ?e f?a% Qrﬁrbﬁ?]hﬁfrﬁ g&l&ﬂtrragun%ﬁaﬁgd'e Whﬂe thls twn -step method is

terha nore cells as escr |

b benefici for etqtarmnmge chnderftatiop pittherf@a@émnﬂ furrrmpj/ sulfies dipxige krarggdrther uses for such a
to { b I bl I
ap%F arg %lsu l:mne%':lhbd Flﬁ %Ha&-p?e :{ tﬁm uﬂﬁore?ﬁ% rrlemndQYrag eeé%ég fug%m%?z;qg suitable samples
m:.dntamlpd a8 amhmlhwrvemaor mtuh fbrfnewmffefemnmlﬁoiflnEtMe}r smpies cﬂma'mnu iwo or more

f D oxide in Wne 15 One
d]ﬁer%f a"alyo?s E%L P{mmrlilalﬂgmm 'eév\ir éﬁ%‘lﬁsn it is us ef ul to heat the
n FergrochdnizalMeassremeato s isyidd bt Wi ne.

Sulfur di
is t yp,n Cr:erF fﬁyaqgofhner&rsv‘fpp rﬁmmlliJ F&%r‘g Qtpﬁre %’?e :ﬁg c?emcél Q%étﬁrﬁ{ﬂh rrgﬂpat least one
t bletroaowyel protudt oanrie obTdined rismgethe feumrmv |elsurmnﬂwx tepurheich! yeagsinn il fogaiingd at a site
b rea t he bound
ﬁPWFFWPﬁ;EémWHW |F§mﬁ@¥g§a &ﬂ%g%"%gggwk%ﬂ%oth t he
free ama sieot thel chbmitahmactoh is sﬂﬁnﬁeﬁtu rremd\red)ﬁ(orrr:kee elemuda' soeb. thal @k mass transfer of
e Fk@%l?cgr%&tﬁg#cgﬁo armcln%ﬁ cpe%i :ngcg%l{t]ego t e‘?e{;‘lﬁngel e{?\lﬂec:g\%@ lr:nlgrp (ﬁﬁqhel crﬁ‘rﬁﬁt!ﬁﬁwmg at the
the sensing cavity, mhereupon -P0 t he redox reagent
present reacts quickly!iwith the free sulfur dioxide to
produce a sensor signal, This signal is analyzed and
then heat is applied to the sanple via the heating
means. In a preferred enbodi ment, heating is applied

I L P | [ T P P . . . |
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el evated tenperature, the bound sul fur dioxide reacts
with the redox reagent, thereby producing a second
sensor signal. Fromthese two signals the free
concentration and total concentration of sulfur dioxide
in the sanple are 25 obtained, and thus, by difference,
are the free and bound form concentrati ons obtai ned.
While this two-step nmethod is beneficial for obtaining

t ERtr BN BRI Yl AT ari@émekt RRurbsr O@us RNy NAkak betFotkivEtspe@ibs dOntbniration gradient
di oxide in wine, other uses for such a nethod are _al so

chshneen il chemise] reaqn@;ysn@g@éwbqlegtrudqa T{lwcfng@tmm lif@)alecggaétﬂe $PRGiER | aintained at
n@%ct#&% Mo & fe@dﬁo@%%?ebtf&&erﬁéél bplRh BRFIRIRR, TRAME Ak ohBle magnitude
an anal yte having two or nore fornms with different
r @ shistcorogtrationasadient avill therefors Aegybstagtiatysipteraingd oplybyt thegime eovip et éhe concentration
dj |
1y e SR A SR PE) B2 U508 R i
Ussddwetjs) fnkfee lighin tmiediowi Giege the correnDifoivisiiat the Slestiede is pripartienat e the eqncentration gradient
di
C'Tg% eiéug% ctrnié asg%cigg of {l’fﬁb%ngrﬂlg ﬂ? J@L gt{i]lg? !gggl; Qjﬁ‘en‘ ﬁvﬁlereﬂ% 2 time course of the
ethemdarrmn ncmennpmcului GEOe uanle@ilnwbﬂleaumdnmleh@ tie klectrgde fpseyprge passed it
rfeup-%x is }ﬂ%fdgta%er aoursre] { P(% nge@tltrr}eggggﬁhfgzgﬂge eftmgexleﬁ{q:?'!hé &Eﬁcaﬁ&actinn taking
ei;lzect rochem cal |y reect the el ectroactive product(s).
;rgfm\slle el Irph P éuclt@i%renn&%l?% f(.?rre gnguglight?{i et ch%h%l rlaa%fmﬁns Jer}{nte %rom the working
Odlectrodis tuhemoahzeme prodeetof mmasﬁne cunme:ﬁsrom nnﬂnmrfm;h emtc@dm the electrode. The
L%%ﬁ"téﬁ?’"q’i"l%’%{h cwbbe ér?mnﬁlﬁg by mfﬂ?ura m‘; e%‘{! ﬁgat Ieym%{tcyma?rg r‘l{a{ Q dl%d Bnho? otherwise
Thtathedto Kfﬁl@fﬁﬁﬁb& Tha sautigomporeatisistneasd bestbtheyed |mrenhaw the sulld surface either. by -

A

cgﬁﬂ:enntmtspeﬁﬂ unﬁiabﬂtdnm redne.clh this sitbbtiovade & pere picbe reastion components is sutficiently
mai nt a ec

||m§ & oo, b@t %% I{;ﬂﬂ? ft Illngbﬁn ?gﬁ%mmﬂc%{ Ctgiﬁ tltﬁdeeg %t n%ﬁage {ﬂ?{str?emﬁ from the
C frsttids Quh@ it twae drimgmgtthme revbd mhnm eiacmdmtar autrend can (be adiulyrmtonitored to

wll therefore be tan i
e B s e e A o BB rREE u e i o
S@&ﬁtdaﬁrsﬂ)& chidmichlhectioh sprvaciaek cIcaG]aEIlbugIDm theei veoekingn giettrodia ¢hat Cottrelt type depletion

n coefflicient ctive reaction
{"Z?H‘iig"t” %‘)eﬁ C?ewthf We c?ursarﬁﬁé W"Mﬁ sg'%%%é 'he current
f | OW NThe aﬁgetnfﬂpaahimdtmrmdmwesl tprctmplmai tepadinasite ant the yerking electrode in preferred
ntration gradient h )
PTG s o % ofelefly B 1 ke BB 0 50. 0
r exfo] 90 tmictohecand 5 s, mwreimhlpﬁetwm 1A Mk 800 and 3P triicepns, and mast preferably

curr enpte site. This allows the current
nEe gegnggifsqﬂﬁ%ﬁglﬁ BEode (or charge passed if the
Cur r enhs vt as umtmgmmweh)le 81deadh @ coenten tiodais catad @uitly beiggthgample is provided to
nego%?lﬁé ﬁne q lrgFegl&:g (:lrcN,1 a(@t:unaﬁbfhe &E%e?éecsﬁﬁg aﬁ 1 %@o%{aﬁgﬁﬂ%&?ﬁﬂﬂre{mme .
e giGtHide G sb]hﬁte rihimace@hﬂmie&aﬂ be p@diet. | loa pmfsrreﬁ emhotireentf the workingeslectrode and .

wor ki n bi | on .
r é‘%{'&'ﬁ’ elgcﬁr c@ 8“’3‘8“ tﬂg}ceg F]pa a aE!:e a%efl glgne a rug IE%!{@& g{e}f]er%@zai a distance
eb@fdt el ehoutTEkle micfofsa Gibre ﬁrﬁlermrqmardemcé shétw@mahuhldiﬂﬂ microns and 10 mm, more

| ot T SR OB PSR . G L i b 2.5 1

swmf ace. The reaction conponent(s) can al so be tethered

di rect] id surface eithe y 15 chem cal or )
physi o3 vl re ke PaRHef GErG BACHe o B s pifgen St i
I QAEEHH Aot @RRA G InE @ 10Sh Siehivthabibtertbres @tth Hedudent mt}nw thelelectrode. 1f
surface w thaout speci al |nnnb|llza?|on neanﬁ p | Siagi b
e WSFIA P RIS 191be YR ag anodt (hen examplesiof BfRnE éﬁtpg"“i"% pallacim, caren,
sufficiently lowin nmobility,13n the I|qU|d matri x

filling the electrochemcal cell, that it does not

m grate substantially fromthe position where it was

dried during the tinme period that the el ectrochem ca

current can be usefully nonitored to perforn1the
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20 required for the chem cal reaction approaches

cl osely enough to the working el ectrode that Cottrel

type depletion kinetics begin to effect the tine

course of the current flowing at the el ectrode. The

range of separation di stance between the chem ca

reaction site and the working electrode in preferred

enbodi ments is desirably | ess than about 1 cm

peadibrein adybigatiinewth inerh dipfers, indivm, indiym @xider @f asidea Hitpresred tindis apdSin oxide. | the

wmlfmgglbqorfllug%’tn \%\geg :ra]s agcgtgofg]h@drpagqtt?gﬂqrfg% li aﬂg %hgve r%h%t rs%tﬁtge’ materials are

aﬂ&' ot meﬁmrahkeys:w@w bemmiswen 5, 10, 50, 100 and 200
s.the rk| Ietr t
count e a [/!_!\SS gf lp%%g‘ls s%tahe 1[% (e: t(:cru\r}vI tﬁ%’ rlngﬁtmu@ %allla%ﬁﬁ’ car‘rﬁlnn carbon in

pfomhmadnﬁdmb ibert bindengpiridhtre indidmenxide] mmmeomlltlammfoﬂlum endrtie mlfe steel stamless steel,
t th t.
o n"g ‘%’W‘? %l]((:e? #@f EBF %ng 8F wuﬁl afl ggﬁnfag‘algsnytpe s@ver sl bsgﬁg{ %Iver chioride, silver

rﬁﬁrﬁde,&ﬁu&eudﬂd ﬁlﬁ‘éfe@dﬂﬂmﬂéwﬁveh&n@a’nﬁwl ded. In a preferred

enbodi pent,. the n | ect rode, and

o oo TR e bt oipmi fesnors s 6 el g o g psde ot from e
9hﬁlﬁﬁu%ﬁacﬂnﬁaﬂheaéi@bitthel’c%:cmrﬁﬂﬂn&n beDin@liecstrielayie &tthedwarking electrade or more
di st ance BOggéeater than a %ﬁ g1crons nor e

pPreffrahty i pigne %"ﬁﬁ“?fa&q?&'é’a'ﬂ@t"(/é"é‘i‘?' BEO%00 i crons and

10 nmm 4 EBRdesuitaBiE ﬁ:f %E ik isértﬁﬁ enﬁodﬁi&ﬁi adGR ahﬁﬂdﬁ@ﬁmrﬂbﬁﬂdta chufde) electrode
m crons_and 1, nost _prefe

nﬂ‘i“?&r?tf dgpuseg on 1@Feﬁﬂ¢llyfﬁgat%§uwrﬁﬁ ae%ﬁfnP‘{)ﬂg %/tg 3 dlspusegg Ia%er of chemieal

c @ﬂzﬁeﬁﬂ’s whérenl et unéTﬁttHE Feho?dnﬁ |stsJB§§nt|ﬂ@ imGtilized aﬁﬁdsuﬂifwnhﬂléﬂ, thé/epace hetween
any conpone

B A S T iet e e SPBRY RIS e Gt Bty e st

t iude bt RN bre lBRBR1VE Cpeflds. tThf—‘prﬁhtﬁJf riRCkBsmichifreadfon Wiffese towards the working
wor ki ng el ectrode is to s an, ano

used e then
e ResTTge Where dhe eleiypactive F"é“%‘fh%"? premi %ﬂ%ﬁﬂ%‘e‘wﬂﬂ*ﬁﬁ %ﬁ"'i B ptude of the
C @FriHO8 the charhpaSsad 0 @ fhrticdlar GRYYHR itHa Bine @iseWt thicutrdhedr Ehahh jasked @n then be used
iridium indiumoxide, tin Eﬁlde m Xt ures i ndi um

2 HAbtE {megspre pfdhe ratg or parpat of (hpychesmica geagtion terupriagt the @*’ﬂf'ﬂa‘ HWE used

as a Crkiindemtodist of the aakdi, thé ﬁ;ﬁtaﬁt@ar& h@ns@i’n ﬁfe ic@hterl ele@rod2Gvhich is disposed
above other suitable materials ; ﬁ1 st ai.nj ess p

s priag electricgl pseigtive sgyspiages | In thig Thgpo, e et FUTUCtES, of 5 gt pfectrode are
Wlﬁ&rﬁﬁ jesthidh uﬁm?nv ﬁl”ﬂleeon'fpﬁlﬁmiohﬁe redatans ﬂbus&i o hb ﬂ@ﬁlﬁ;gr e

plati num palladium carbon, carbon (]0)

D e 1 T8 et o, s o cathee Ao SRR o Y BEAPRI to ny it
n'bléﬁrbtﬁeﬁncﬂﬁvswﬁ G,Hclhtliﬁb aifickidhrk fhd GX6brtd Systefel @R bxampetoRihé¥heBGas applied to a typical, -
st eel , ﬁ ni ckel , chrom.u Si Ive[b @d.si$ver 0 denendent
C 8B A R LTRGBS G ety O tpentn
aPuchde RN ogdadRb BDHPEE and S IndddkSriediatddr 1 HRisEactions Givtase :nitﬁadioﬁiﬁeacts with GDHpgq to
silver ferrocyanide, silver ferric anlg The F ite of ferricvanid
t FEm Bgenioei In Peseresess g FOL A i@y et Baier P & sglayopm fericyanide
O kherPdRidikel) e BEILINEhE Enzyitle %tfﬁtmocybmﬁom ez th ﬁndnzwltmrk lca”ngxen react with
el ectrode. _The site of the chem cal  ,react.ion

a
© HE T T R 1 o 8 P QB 5L MGG 1 35 Shtse o
pfe&ftéar B bcYanitidls # eldradibve ERGds A1 5204 b dxlaiEdd At |e|adzrbuys tRoiukh b @hrent. Other

to the working el ectrode.

BT o N GBI A e AP RE 'gglué‘ISEE“FVi’B?f&m For other
a Rktitns, QRAARLBT dr @brBsR tafidOftenol delyiirepinadi Ry B S0 TRidr Qiflabi@ fedox mediators include
electrlcally i nsul ating substrate. On a second

s (A amum cogmiy corppjexes, williypyriging, %WE‘*PI“H‘F"“’Ehem cal reactants,

wher e @ da8iSdF glRBR iQbholk NG WRPEE AAlyin® cah Be SowDRkiIRND todl fbwy mmutes to go to
i mobi li zed on the substrate- In use, the space betme

waplgtion  Alyo ke g ahe haemagocri of hes Bloogh 3l Ahe; sloyes thg "@Eﬂ% hhwwcm of the
a R BSh@Rafe HboR b rbiScesAPAO IR Bhod sGRE! IFR Gk, B swﬂﬁn containing 50 mgfmi
reagents to 15 produce at |east,k one el ectroactive

speci es. The products of the ct¥ni cal reaction diffuse
towards the working electrode where the el ectroactive
specie(s) are electrochemcally reacted to produce a
current. The magnitude of the current or the charge

passed at a particular time, or the tinme course of the

ol L I | L e - . P |



10

15

20

25

30

to obtain a neasure of the rate or extent of the

chem cal reaction occurring at the reactant |layer. In

anot her enbodi nent of the sensor, the reactants are

di sposed on the counter electrode which is disposed 20

on an electrically resistive substrate. In this

enbodi nent the materials of construction of the counter

el ectrode are inert to reaction with any of the

c 6hHpon&h $0ta;ﬁlunt fvacyangaant Shid hldfersapnjtﬁa@m feppsiied op the countes dlectrode and the

wgt%rrl're?r{)ﬁ? P i e a gneE ?eac?agﬂa%ram th?s tajgrtﬂ{e %Et&}gclﬂs ﬁr?ét eg@ﬁrgﬁ wgﬁ%\m\( immobilized

e bretbd umtnhmmmna kmhme;siheianrmyande l:au hix mgre avetly teoigbiarthe Bmiciin the electrochemical

OS4SR S S BIALI 36 a5 90 BB il e o

swﬁknmem&ﬂmﬁﬂu fchurtey a@httﬂd)aostmhdugh anhehtial db |30 mY &i mogt ;tdfmed for oxidizing

SRR Tegp B et oA & D P Bt oL R +500 o,

D br@ @eke frefasbly Betwéeh h2£@3MﬁﬂQ+4Uﬂ)nV. ﬂranmlginum@sng@mede dnnsadtdil of deyer of gold
Process, the POO in the enz IS reduce

SN i AT TP Pl T EREev ot RS P PO sl oro o
| poivbdieesubsirgy e and forms ferrocyani de. The enzyne in the

g)e(lt dlefz Eug'e{ g%frpq%% rr%n}:qlggfg@;ﬁagmam le\é\%f:dgferﬁ\x Eaa%%@rrnf &kyﬁmg ic’ fe ster -Ir;lgeenf reaction

f RlidweaYdRloMEnIin h.E.C0% e % f A 65%aBdha@iitA G5, TRl gREoEE I6vel in each blood sample
react ed., Ferrocyanlde is an electroactive s eci?s,t agﬁ )
s Wascapioxpately, $he SR cTamely:5.ApM dor e P o bremafogt ﬁ?"??lﬂ'u%e""ﬁ or the 42% haematocrit
C bmhig Bdd 6. ugwhﬁ&eaﬁuﬁbhhainamaﬁm@nzyﬂes for this reaction

are gl ucose oxi dase (GOD) or (MAD dependent gl ucose

dehydr Bg e measufep an B‘iaFPé’R‘"“a‘F"é‘yE’W B‘F@""’“P'hct at e
dehydrogenase and al cohol dehymipggenase nay be used.
O her, suitabl e redox nedi ator.s incl ude erroc

QB S BT e B SHHAR TR & 1o Bt ST o HE ONupsostn

I Safd ferdByadite indheLGRRET isFhe\WhiRdneatih 0P Rftocynkidat tld @ea 0w M8 Bnd Qg the distance
be slow, taking up to a few mnutes to

 brbpReRi repption sip §l’§l the pipFodp pRaction ke gYEve g‘&"r ? ghangg of £ pyigh time is therefore
bF@g@,sanple the slower the reaction. The haematocrit

of the 35 blood is the vqolunme fraction of red cells in

t he whol e bl ood sanpl e. Fﬂgdé%ﬂﬁﬁp@ a solution

C Qdﬂr@lre@dtlﬁl@ dl&&sﬁgﬁoﬂﬂ betwednb dmbRcbads 69 th9 209, Iﬂm aﬁiSHSW mfematucm samples, the
errlc%Fnl buf f er at

oMK EB 2 T PG BRB T Erele dpe FBReN e cpty o ercrate o

| @edRanplediiireTo R wcu a&ltwﬁlam/m x 10°RmYshd 15r zlnay@% tdd $5mdmﬁ¢m samples,
is | arge_enoug be ef;@gtlvelﬁ?lnnnblllze

BT SQETIEAE RIS P S CGa TE b g rats of 20,

9 5 QindMD Fhisechrd KR QIO 2% AA@G5% hebshbtekrit S3mlldd Gespectively.
el ectrochemi cal cell. The bl ood sampl e was |ntr

i nt o t F& methadjas deserbed; aboys fos ppasusa thsrreagtistty olyggse mbigatimay gfu;}a%ﬁr modified to

a Biply tfherRRén@@alts R RmE iR dxidgit of hriBildinO6} Qenft tich b \RIfE Sd70d iBkine, as will
el ectrode. Al though a potential of +300 nV is nost

prepuppieipypeskiedt BE 9t ng  ferrocyani de, the potential is

desi r apleholedest@Bim dﬁﬂ@es@“erﬂ%thﬁhﬁgﬂ nﬂ‘f\sﬁals Fﬂf ﬂitf ﬁfsalbln%m;sn This invention is
bet ween +50 nV and +500 nV,

béstetbia tomegticatiaps iribe medids arwnaferlw el éala'rem“q"h@ %d?baz?aﬂtg methods and

el %&19 @6eh MRIBdtiSrs QA b@bmedp @W R tho&fskilfe@ the arB e 2 cBisRGbtiGTE Bis disclosure
a polyester substrate and the counter electrode

c @hisactice altheypvenyion disglgspd herein., Banseauritly, o i a9t inteRdprotiet Yy inyenjon be limited to the
PQed ﬁ’t%ﬁwﬁaﬁlmeﬂé *ﬂiﬁugeaﬁeﬁ‘eln h]aghaﬂt' EcieR BltmodificRtfeMSnd MRERtive£GAhgREin the true scope
for les of different haematocrits, show ng a

f a@itsevt ﬂ‘r‘het"éfe"tw ay aredied 'E)ﬁe atipghedidgiier haemat ocrit bl ood,

i.e., 20% 42% and 65% haematocrit in blood. The

gl ucose level in each blood sanple was approximately

the same, nanely 5.4 mMfor th&€ 65% haematocrit sanpl e,

5.5 nMfor the 42% haematocrit sanple, and 6.0 MM f or

the 20% haematocrit sanple. The current measured can be
approxi mately given by the equation: 15 i - -FADCL
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where i is the current, F is Faraday's constant
(96486.7 Cnole), Ais the electrode area, Dis the
di ffusion coefficient of the ferrocyanide in the
sample, Cis the concentration of ferrocyani de at the
reaction site and L is the distance between the
reaction site and the el ectrode. The reaction rate,

given by the rate of change of Cwith tinme is therefore
gi!!i&]c&égﬂ“_lﬁ. dC/dt = -(L/FAD)di/dt. For the reactions
di scusged @Mﬁurpﬁim?ﬁm@c@@gﬂﬁseﬁﬁ gi&éagﬁvesnglﬁsﬁg{gqumsanmh

42% and 65% haematocrit sanpl es aver age
wihe degyicggumgrising/an sleeirochentical osll kariogcinipssing emmm firse@q@mde,la\mhqd electrode, an

S A 46 S e

Wﬂ#%@hdﬂ mmm: single sxperimént and wherein the reagent

SRRy i R £ 5 (oG B 3 g o o e

2mmcmatmmo 99 nmM second for the 20 % 42% and

65% h |.e cliv The net hod
descri ed a ove f’CJ;':irTB'r#teasurl e‘tﬂﬁc '"‘E@%E?’F’c?ﬁe"g?” %se
in bl o®d nelpe dpdcedt tldia b v;hermtlie firsteetbettode comgtigel W mbterialDdelbuted from the group

2SR 9 B 6 R s o . s oot

will 4de am'&ﬁuedt&dﬂbyhmmﬁ)eﬁhlebdtrﬁ!dcdnﬁanart The

above descr i.0 close al ds
mat er | gl s 01#)‘#“ pq%g'él “*’"?HT’%%Y ﬂ“r" Siqctpdfrom the group
SQMWdﬁhmmmaimtcfeerqﬁﬁtw ﬂssrmal BvajokyEon Rk |ﬁt<ﬂd’fﬁngailﬁsumc spraying, slot
rraterlals gu s alterations in the fabrication

M‘ 8'@3"'?9@” Such nodifications wll becone '
appar et t mmacﬁhnlmmﬁmsetoh&leamec&nmm cdunter electrode.

Consi rat n of t |scI osur or practice of the
i nvent?’ '@g"'ae WH‘E" es @ megal ip contggd with a metal salt.
i nt endEd t ha;t Mﬁ@loﬁﬂﬁmﬂm el ih eoffedt th & Retdl B4 is selected from the group

speci.f nmbodi nen ed, herein that, it

C Bsbro.af er i Aot U g, o e 7 SRy S B o with siver
t iodide meiduy i COREVE withakiedur U Ehlotide, afdf mefcliRin bdité € WAth m:maﬁ séfaiRodi ed
|nthe att hed cl V\HATIS Al MED, | S: A

devi ce*f or “ﬁf}‘ 'rlhg‘ﬂ %@@%@W&Pﬂwa

redox 10e actmmmalamﬁnm wmw@mmm rﬂumatela&mde
ectro hem cal cell, havi ng

d
sgxéfﬁ‘dcg%@mgﬂéﬁw o Yrhegen e, teageqt, is %%&fow&w@wee%mmm

asntioxidgaer t ure for admttlng the sanple into the serving
chanbey,, r ontai ned wthin the sensin o
chamber; Sr}gﬁ@% @W‘P?’%EPP&‘HF@HW%@‘ The,0ryR LnsisFRg #f femicyanide
tawmmadmaﬁm Eaﬁi vargiRm oxides? dichloRhbrRlinfoiHRm, b bipyridk® Gompiexes,
V\%grel n the reagent is capabb of undergoing a redox

directly wiwth the anal yze to generate an
el ect r1|3£:al Thd dghitabf chﬁd}vﬂl&&i Mheéreaint it Lpable PR AnaRTe comprising an oxidant.
absenc que anﬂ?g%gj The device of claim1,
vvherel Y 2 %ﬂ@ n the, rRYEnt iy, selectadfrapmcthe goup consisting of iodine,
eﬁmwd&rm?amd&he fehdeher CuiNRIf),>*Ghi@) 2R ChinnyRedei N the first

electr ris ter) al selectedfromthe roup
10" corl8i ot RSP SERAE 11 e(Bhp Pt i B, ol e bt s

Wmmw@wl d, iridi um copper steel, and
m xt ur BTeI'edgT . The device of claiml1l, V\herel n
the fi %fofmk?rrﬁw%éfg bngfey iy apfected=from-the groppsppsisting gk phosphates,

chmmslamaumﬁmr ellific dcid faffalkilnR G sbiR ithed. OF Med by a
technleigue sel ected fromthe group consisting of

sput t €i ng,TRAEMsBf gl deprit compisingivatisg dederiing, ¢ her mal

evapora! i OMhe devitlof el 11 Whetbin R Beating lelbreRtSOR bibctrisaRy r@é(s'trﬁgeatm element.
slot <coating, gravure printi ng and |ithography.
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15 6. The device of claim1l, wherein the second

el ectrode conprises a counter electrode. 7. The device

of claim1l, wherein the second el ectrode conprises a

metal in contact with a nmetal salt. 8. The device of
claim7, wherein the netal in contact with a netal salt

is selected fromthe group consisting of sliver in

contact with silver chloride, silver in contact with

si | ver 19r onihel gevicesof LIt 17, iwherem @R iy elémentls &1 ekori@fmic sibEHcs! Qntained within
”ﬁécuﬁ¥ in contact with nercurous chloride, and nercury

i ith mercurous sulfate. 20 9. The dane of

Jahn 620.t hemgekentof i BThiGah the Bltherhi/Substbhde isGAETRA froni ¢ ansisting of
third _eI ectrode. 10. The device of ucI ai Frsw 9, mﬁ%er@%ﬁoﬁpc

t e ichigode. kthivey chiggiia Kthiyp bopides Ethium iedide.chithium sulfate) rmagnesientiehloride, magnesim
1 ik Vgrid skt ictie, Mbpnéia duliteL and WRSbbolt N T €2GENT i S

capabl e of oxidizing an anal yte conprising an

ant i oxfleantThe deyice ofigiin 1) wherein dhe sqoong Hegirade is mountpship prpdsing selitisnship a distance
I S atlodh SO0 R daE ronlthe fsPdkdolS OF OUP consi sting of
ferricyanide 25 salts, dichromate salts, pernmanganate

sal t s, 2 andi% &yie ghdamls whegsin dhe isesend plesiede s mpntiedim eppesing relationship a distance
O iAo BHol Y50 ritrdnOirom QT ResPaleBifose, aNd qui nones. 13. The

device of claim1, wherein tehe reagent i s capabl e of
r educi Ry arThededte gecerding darfsim 1swhewin thesecond elbatrote is molinted infopy@sing relationship a
C s 1A a5 st Rt il ot AR 1l e 61 o
fromthe grou COﬂSIStIHgO i'odi ne, triiodide sarts,
f er r ociani dbe devie piglainf] clprtherconmesing @yisitexiel® Yo Bmenichtios withaamaiter,
Co( NH3x5+ .15, ' . im1 th

( "@5 Slﬂi){g?ce Ff%glmh% wﬁ%qma&@unﬂ&%%@gﬁau%ae rfuiqn‘h

sensi ng cha urther conprising a

the budbf er Tiwslevice ofretaimi Trwehereinhe dipctrochedical ®lboumirisey a thindupdd dectrochemical cell.

16. T dew i i ff i s
sei ccta 1 enefly sy Tt H3PA S o Wp e raleFin anamoos sl
cte mthodaommisinga| kal i netal salts of nellitic acid, and

al kal immg lide Ser&¥fing Gtla el CJ 17. The .device of .

claimT, %Irdtzﬁ%rf&conﬁlwﬁﬂs?itprr%ﬁ%%iggw ﬁfga"é'f'agf?e'w". aquggs 3ol tho device

Ttheworisionan electrechemicel tblihaving 2 senkiegr chamber,tahfiest lelectrbde, ragsesdhdodhoetrutle, biSaperture for
' r&si st i ' enent. -15 t9 he , .

gew cﬁeﬁ%¥ Ei ié{*.")r‘n""fs‘?' %eﬁi ﬁf?%ﬂ’ﬂéﬁ'ﬁ%‘@?’é’ﬁéﬁ% » wherein the

eslegtrochemicel coll is; delsignedhto becdispased tobf teraish ima Sirigle experitwWidt arsi ovh@eim it reagont is capable

C j JoIce g@v'. l aj 9 erein.th

eﬂot E%ﬁna rc?&gugs{ ance +’@%§e ct%gpn g"ﬂ?‘%ﬂﬁmﬁmﬂmm"

cabsenre gfttiepytef  al umi num chl ori de, Hi mchloride, Mn

brom qg‘.” i.t.hi | odi de, |ithiumsulfate, magnesium -

chl ori'de, ﬁ%%% 5 brom de, main iodide, nmagnesi um

sul f ataliswingithe samipla tto feasthioipie the efectur@dnd infohibe gsing clamiaf, sech #ianihe sensing

1y 55? I 'H"W ond el ectrode is nmounted in opposing

rela ?3&%‘ I'p Fld, i

a distance of |ess than about 500 nicrons
f r om tobtainifgiap gectrachesicd! mesiweme® Mnicafiteci the proseree @ fabseric@ bfrimalyte present in the
ein the second el ectrode is nmounted in opposing
rel"ati onship a distance of |ess than about 150 nacrons
from tZhe f iThegwethad of clbim @7l durthdr bomgiBing ) @epche tiating tha G, Clhergin the heating

t g|g'|m;l” r.ein t ecgnd el ectrode is nounted in
osg% st ng re‘f’ﬁ'{t]'?%"ﬁ #5 a"‘ﬁ%n'@f'?ﬁ%%‘@f | ess than about
150 mi28r on3Jheanetiodyf deist 257 furthraempdsing the stépofiri crons from t he
first el rode. - .24  The deyice of claiml, furthe
conpr i% é'ké%" E’n'fhgf"f the heatipg step i")g"r?ﬁj}ﬁ Ft@’aﬁ phgiping pry W""HEFL’F’""'W
and thereafter
obtaining a second electrochemical measurement indicative of the presence er absence of a second analyte
present in the sample,

-18-
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25. The device of claim 31, wherein the interface

communi cates a voltage or a current. 26. The device of
claim1, wherein the electrochem cal call conprises a

thin | ayer electrochemcal cell. 15 27. A nethod for
detecting a presence or an absence of a redox reactive

anal yte in an agueous sanple, the nethod conprising:

provi ding a device for detecting the presence or

absenc#. of mmmnyusm salfundioxigejnieonyse of wing) thesulfur diexidetaving @ Gee form and

o S o o3 R B ot el g o i rescton
ahmmmmfmmmmmes ng the sanple into the sensing

chanber ..and. a reagent contalned W the sensing
chanbelf We?’é’f’ﬁ"?%? t'FgFa"@e“\ SpAsipchamber, a first electrode,
d e Sécep @lekirbda, awwmmfmiaw intd A Joind cliintidd) [af) 2 reagent capable of

CTRBP5 P e vt ey o ot gl o st

t nagpleeipaingt;an el ectrical signal indicative of the
presen a sence of the analyte; providing an

aq ueouf%"@zi’h‘ﬁf'@g of e i the ?W@MW'%"?‘WW‘H FeEtiRRa™ he
aper t umrmdim dckucliefica) R Bindtt a1 Bk nmﬁ,ua.mrn.ms in frédGorm.
sensin chanber is substantially fil

obt ai ng metharactordipg fa pierp ), fupthercarppisingdhe teﬂsﬁ'%ll cat i ve of

the priesmnythcatle oRWRCTIGPeripd of BRAIEISE i@ﬂ'sﬁlﬁl?mxldd :m bou Gorm tn%&a with the
The net hod. of cIa|n127 further cogfr|5|n he step o
a

hiEagent. i e hestipgteg | is coiistedaftr (e stepiebabtainpga fi rgﬁ@fﬁorﬁm@mmmt and
t hgeafidecp Of oDt ai n| ng the el ectrochem cal neasurenent.

38 29. The nethod of claim 27, further conprising the

st eps "BipRing g plecticphamicobmeasurement,jdicative pf the-level | sulfur ioride in fregorm and in
T bkl R¥Scodtiied. St ep of obtai ning an el ectrocheni cal

nmeasurenent; and thereafter obtaining a second

el ect rBc he Hemsthod pecasding te. faim 30, fusher comerising &he gieps fhe pr esence

or abs»ma aQdcord elfeRbchitital AR m&{xﬁ %ﬁﬁbtkmbtﬂc df REctiBAFRA Bifur dioxide in
-16 30. A nethod for neasurlnaw; fur dioxide Iin a

Sy fopn with the reagent, whevgin the,sesopyl elegfroghomicatmensuramantys eitaingdaater the sten of ebtaining
ad¥ilst addrieiid mbaakdibiad bei ng capabl e of undergoing a

redox reaction with a reagent, the redox reaction

havi ngﬂmaemmmmﬁ@mﬂe@mmmw&rmmmt hod
CONPrizgkses: ARdeid of mdfadurdlf i doite fof MRt vt m Bshé# #Q rédlk resctive

el ectrochem cal cell having a sensing I rst
Pamwgsaw'wﬂsldefwelmmaewm%mﬂmfwm chamber, a first

méam,danarmaﬁmmmm kOt SRR mber %ﬂudar%m contained

_reagent capabl e of undergoing a redox reactlon

ihe seysipg chamber. whewin the gleqtrachemicalcelt is dasianetiocha (dispessd jof after use in a single
dﬁmeﬂ! Wiierel? fhe RigRit R S 5hiedf unﬁfaﬁlﬁ rdd&‘?mctioﬂlrﬁﬂﬁﬁnﬂgﬁe Gnalyte te genesate an

experiment; placing the sanp Wi ne 1n
eeletpinal sigret

iestivecat the psespnce of m@ bfythq amm the methof compeisinge d o x
t . .
react isfiiag A HerurdRteind infashh & shhet E%tl‘ﬁ:%lﬁge%lgtgﬁ .gﬂruﬁgdl sperture. defing  side

measur enent 1 ndicative of the
|ﬁﬂﬁﬁEémﬂE#hﬂNrto 31. The method according to clai m 30,

f th f

V\Au:]e for a peri g{}g gq??fma&%?@fgi{sgﬁtﬁtn %%WWOX| %

i definipe:1 e sepsing phiambr endaalhtthe\fiyst dlectrofindacing theiliyet ide of tinsbeetsi n t he

hung  Siufing'aSectid LY %\vﬁﬁja ?&&@Mﬁgtﬁt Q:gnd%e e Mhed! dAP extbnding ever the

first electrochem cal neasurenent
aperture defining a second sensing chamber end walf in substantial overlying registration with the first layer, the
second electrode facing the second side of the sheet, wherehy the shest and layers form a strip;

forming an aperture in the strip to permit entry of a sampla into the sensing chamber; and
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thereafter obtaining a second el ectrochem ca

measur enent indicative of the level sulfur dioxide in
tree formand in 15 bound form conbi ned. 32. The

met hod according to claim30, further conprising the
steps of: obtaining a second el ectrochem ca

measur enent indicative of the kinetics of reaction of
the sulfur dioxide in bound formw th the reagent,

wher ei ghovitiies r@RORSEHEAT QR brioE  Rdbk Rdttion ARG\ With R Bralyle Swherein the reagent is
obtained after the step of obtaining a first

qeoptpived withis;the sensipg Seamee et . and 21 cal cul ating the | evel
of band sul fur dioxide using the kinetics of reaction.
33. A nethod of manufacture of a device for detecting

t he presence or absence of a redox reactive analyze in
an aqueous sanple, the device conprising an

el ectrochem cal cog having a sensing chanber, a first

el ectrode, a second el ectrode, an aperture for
admtting the sanple into the sensing chanber, and a
reagent contained wthin the sensing chanber, wherein
the el ectrochem cal cell is designed to be di sposed of
after use in a single 25 experinment, and wherein the
reagent i s capable of undergoing a redox reaction
‘directly with the analyte to generate an electrica
signal indicative of the presence or absence of the
anal yte, the method conprising: formng an aperture
extendi ng through a sheet of electrically resistive
material, the aperture defining a side wall of the
sensing chanber; nounting a first layer having a first
electrode to a first side of the sheet and extending
over the aperture, 31 defining a first sensing chanber -
end wall, the first electrode facing the first side of
the sheet; nounting a second | ayer having a second
electrode to a second side of the sheet and extending
ewer the aperture defining a second sensing chanber
end wall in substantial overlying registration with the
first layer, the second electrode facing the second
side of the sheet, whereby the sheet and | ayers forma
strip; formng an aperture in the strip to permt entry
of a sanple into the sensing chanter, and -17 providing
a reagent capabl e of undergoing a redox reaction
directly with the anal yze, wherein the reagent is
contai ned wthin the sensing chanber. -18
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