0 093 613 Description 1. Fi€ld of.the invention There is continuing
intetest in devel oping new, sinpler and nore rapid techniques to detect and
5 npasure the presence of an anal 9t@898r6#3 sanpl e. The anal yte may be any
of a widgvariety of materials, such as drugs, naturally occurring

physi ol ogr cal  conpounds, pollutants, chem cals or contam nants. |In many
cases, Spemdd oSthenmp@nticnt for the neasurenment, particularly with certain
physi ol ogi Ctaeieyis serttinuieg m@mmbun@byelomm OMtérmmrtaluat"erSﬁpldcmhmmﬁeﬂqcsbtectaamdbe a

maj or coﬁ‘g erf ‘EP’G??Z" occumnv P&p&*’;@g am ‘wq? vaniely-pf materislgy
wi de appf gfg“{t oyt T Short artrc rp@ oty varati é A
solid rog rQJ‘tuarans bem/dhlme arh Be & rhiaddonsiddist oau sequen

processed tmxepbmdeuea and Sapgh tekhriiue ahicb rhat Foeind miderdpplizhtiannia khet use iofia t d!ie stick”,

ori gi rmal genarsiy eompTisiog esqﬂe' rerhwlf"@n wihish canherdinped e qampheasﬁubeeaae@tv rRspssedstac h
SRR e g W BRI T T
sol i d suBFEEE AdHRO 4 lows Wit dorinict Ranbi R fephi 7al8fers
and separ atArm&th &n dmu FeuéiD PeéBriiguRB tare Highly §eﬁﬁr rﬂuwera;rrﬂedmtml yerﬁaawrsl ve
t 0 dewvel ofenferrig fadtore reatzempfablwln@qthelﬁondntoeswlechrn dffat therleyel of thagbserved sigral. | i t y

and ‘ot hel" PedRIEING W ﬂiL %E?:ﬁt:&ff @bgerye é'gt‘%t?é?mpﬁéeq 5'6 é’rt’@d‘e ﬁ'al‘at In
perorm TRl Cl R R S TR,
st andar dagds GRraPbihd AvE'S theGH h mﬁe &%teré?. | ed
t 0 matze hinkthime oOf'eaintﬂs s«barfdan o ecareefvuth 1he Ptdatabt, of wever, detracts
fromthe c mwnlre@m@smbletth ee\eHOp AW @dsay tephniqug wbich piogides faxaceurate desention$f an
per f or m ?rq'VtEH § 5/ g, %tpwg'vr'eetwe iR flexsienment Yme, femngetyre dnierfering f3etarsy er |
t he pres E?esa'?p?ﬁ't‘ ref"%"ﬁa ™ctors in the sanple and 20 instability of

r eQgent s2.a8ref daskdigtionllot tHepr@Y@CcOMe even with the greatest of care. It is

t herefore d’e&msabrhoernbd)wd&vaﬂoo iemotdizediesgepn staedhtrﬁe cpretypisi of kespstansi idkhgie fLDS.

accur at eEg?ﬂtél?E | Q?\%E?T@_ f et |43129a1 7s& Hd‘%%?%lg;q Ee%"% ;” % 5%1%6&4%
i nsensi t e
sanpl g E‘fgﬂ;@%nél Sska@a’?ﬁ%ér h% nb a %?@técﬁ A an8lte tnhﬁ.aﬂél QSingd

Pat ent S SMAEE Sriteithminbidgival IpaidUS i rmpbr i zed reagent s and different types of
t est stri psAceording thethe). pfserfPatventionNhere is3908desla m4DES B HeterhiriGd the, prese®@4d &,
4133639 amP' Q(DWB’“’ gh’ﬁh walviedsr pmleas of axpegifishinding peie i mip” Mrossisting PHigangd and

var ! ety I 2k SR o0 SRR Rl HOM, el TR ROl 000 o

i ncl udé rehieh€duta
4039652, reéiB30m, cofblbl Idithatiehl i 5411Bd as) the 3bnokhG & lahbiyte/ih Said dsba®.mddatment NO.

4299 9 1 6 d e§end| mlsodapomtmwthefstedet’%@mbngvgeﬁq'dan%y?feeﬂt isurface angbaid EPS'M'RJ'" amt est
surface ol ‘5’9* : '*“"2?#91@35.9""%&“%2.% ins 5*12“""""?2%@' e i fe is
provi [ @B 5.&%@&9@ ﬁt«@@f oo et st being .@raad Zrﬁ‘étmfofaana. Dafie.
anagsy,t e.ea.smacmmfed y & specif bi ndi ng pai r consi str ng of
I [ gand and hediogipisad as(stiyanedrdm amwayqn saﬁaceto whichiisbaved hdndstenptneybetgfsardlsabajl | ed
' a sP Aeing By e ciale g%‘?( 2 2109 espse ?Fefhﬁ P"“)""ﬁﬂt‘d‘ s%@%l"@ﬁéﬁt“@'ﬁ?ﬁt%‘ée
ib

e m&’tﬁr‘}g” i T SIS oo

sai d assay mseuebbwmhesmndl nsveﬂ g speps hddery léaheoretceqa&stoéndamabummg sar d
measur ementAchJdlﬁmGethamdesandh%amﬁlse nrwutrrt aaqamms {95 putiinantbe ratmeamhod into
si mul t5an€'lﬁ5§ or . succ ssrrlave con erb gl urenment CF
renmver s gty AR SR W et

n&!ﬁ@\ibr &Sdrﬁé”&erﬁmuﬁ nd&gsdaﬁrh&thﬂﬁeﬁﬁﬁ ﬁtgsuefmpoun sai d
measurerrent surface ber ng reI ated to the armunt of analyte in sar d assay

medi urss  Bergrirtiep eof fsn said um a caI | brat | on surfa

(o v 1oty TS b bk el v e B
member bgj rra.ees 46 a f to38 enBakt &Qﬁd tha.nd
45 whi chofagosarfelass Ebféilldbsd asthé a&rubmpr aufetec THd a3e) iBvogRatheluey 6 a digranprodicthg

si gnaléeogeysterm tdesing blcd\npwndleawqeﬁr edslyst.hisuallytancenpfme, hed strl walomatsubsaatd
calibrat| ori"Siﬁ'P‘ft a't‘@”’tPWQa'éﬂ" s'ara'gawsgr;eas;m g3t o %ﬁ 1 éf"r?r"ﬁé? he
amount o TEe B c%ég'ﬁ"é o S A r?@ttﬁ&% o O S T i C
factors. ahdmb &i Mmdt. W sykteh CluRbDA Wabtithle SbStrETho eaa&entmestvha@e.tmtrel yst
and ong smdmtabaiwstraeecmwnhmndmttrhaoemﬂwmndmg)pautrhmlmr IVéheed the sybiswate cimelotdba

‘apparatus for putting the above nethod into 50 effect. The calibration
surface has a sps nenber bound to the surface, either covalently or
non-coval ently, either initially or through the internediacy of specific
bi ndi ng pair conplex formation, where the specific binding pair is
different fromthe binding pair of the neasurenent surface. ss Description
of the specific enbodi ments In accordance with the subject invention, an
LN 3

‘.
.
ar—

v

— g, MR e

P X I L Y

sanple suspected of contarnrng sai d anaIyte by |ntroducrng together at

g, " r r o " r o v o o o o o o Y



énd the si gnal produci ng systemi‘ncludes at | east one substrate, normally a
coerzyre, where either the 65 enzyne or substrate may be bound to the -
speci#i c binding pair menber. Wier O 088 &€13strate cannot be 2 0 093 613

cycled, updidl Lidtaily Plolsfailyl dflsutidrate URAdcuRE KilNBY BSirll &5 a Wub ko Broviboind pluality brub
t 0 provi dabstrote reolgrulgs aking jnvoiledswits b rsiigle bimlirgcevests bei ng i nvolved with a

si ngI e bi ndr\lmgnaev@npnewt"e# na'tlratﬂep O"GFFé'Yt'}HhO'fﬁ“HEIWH yi 4‘1‘?‘0@!"95'9"3' toa
ror ooy ofih SRS T RO e Sl
nmol ecu e% urpt@w Q4P cbﬁ\%h ioha 5\@%@tﬂqﬂrpm ay

provi di ng o'i_)nt ot SQl’nBﬁmerbrﬁhrghE a njwfaﬁ oflthé $ps et M@m&ﬁc binding parr

fl uoresc errrembandhcilnmndsltorme newmnwurf#cemrdrmarspdcylc biadiagsrair carypl pr. svélatedig

nor e accumvel%awéasw%mte the ?f&‘!"‘v'\ﬁ IT“B'&J’H\?&?R‘l"Eﬁ'T&ﬂ ¥ ﬁl"é’aé 7;ﬁﬂ‘i,gnt
e s, Sl %3; AR gsgst.ﬁurrr%

specific, Eovi@htior Slent o.trantn BrsidR Hitolhe BRAjle SoMdirkigCassay
t hr ough &o!&ﬁ)&(ﬁrﬁmrﬁ\g elbdtfditg\amlofthem’w eecaptmtroed rheatalyde sphireerabapbittding will be
anal yte p!pe%mlenq wdtdabzenm# mn'tnrﬂ%h%oranount ltofeos S rlentr)‘efr bouncl tto thﬂe
oV,

cal i brit i onThegubient E‘eﬁ & #nchaps t'ﬁg aledor gorno e ys‘tig}r}l‘? aiong L9 FYOT @%%:I;o:“ﬁo
| east ongZ 53351 b & Et%éit H\eerc‘o? egain b AbhdAtbnk Whic GHecE RS of
i nt erest ob d e &Wﬁ‘grﬁf Th vﬁrﬁﬁon B HRE pro@uttibr16f aCtectabla kigal, duel td vadigtiordin be
as a resubiditivhs, codgbius r@rerial® in-thesar pien tvillfad thegprodettion @f thp detectablepsignatnat thei on
into t#e twasslaeesimreraielviany seithatthe sigsialievebef thercaliirgtion gurfapempetervg phasteEaBfot he

assay, ei‘l"eg'“f‘l‘f’&t“ftﬁ? signa), fvel fithe (egsuregiset HER%er . bi ndr n will be

non- coval enfhe igs ‘t'ﬁ“ﬁ’%" es i@;‘ employipg:a Iﬁgj?“ﬁ ‘ﬂ'hci!‘
apper atu 932 g%t ttatt S i an T e [ggjn o0 P Harb bl g
rm&%.da He@ haflo uasurtaestwub laeecare dt@rhe sadaeftsarﬁ,&emna& it
reI at es ttﬁ)thb hﬁasrmremkucsturfm Bfcottrade the @inailit of sps Haraber ahich biedstothe salibfaticresirh@
subj ect twill sot hesoinbyrdepdndett@parasnd -wnailmdmdmpfcthe Ihguatef andipte ip thearediam. The
det ect’ ablaéwﬁt" ?Ps "‘;’2 a" able H’r'ih ibration ﬁ’g piroc 'tf?) ﬁ°td’|'eb3“’?ﬂe'f’é'&"l %?B?'ém"

si gnal s Cﬂj’éacﬁ& t end ﬁnag%lme = Q CIRe ¥ign i Yﬁﬂ.&r & the'twb BSiaces

sanpl e, \Mn* e &b eelCtB tﬁe mB’é %érﬁ rho at iﬁ%&rdﬁ&%toﬁ E&eﬁdb&l’bﬁnalain thé\&@li@tidn\o
surf aces surfacp aanctlelugdd anayasjs fore quiliwtive drausitigrtied dekepnphtiopfof mhemmkratlnnaf anglyte
surface rm e gpadiym. é‘y t%? 9o AtTh M" vigyal determinatiens aqt b ugad|forg f

e "ﬁrrir";tﬁstmtﬁ S

surfaces clin stem V\/nrch results in the

pr oduct i Qh nals g’f }p %ﬂe tv:f:ﬁsu aaﬁ Gdn ai'u;mlﬁf unders oo é‘fg refer mcﬁlgrtwo s:t ace:B Inyﬁgs to
i

the measyialiy ol o QRO
The pr,{adléﬁﬁrdc&ﬂa@ prés"‘?aq’g’el g product whi ch pr oduces the Si gnal

the surfaceTha dahbrhencéunfayet:érymvaeteahedrtialobrmdm cfrisusps myinbtarhte t rfmnbeepttfonr t he
measur e meQe- cﬁﬂﬁfca&?m h‘b’@)ﬂ?@ﬂ@‘c"m'fteﬁ amaym g tabﬂs‘ i§ é'rﬁefﬂﬁ“Mﬂ\s at o

the cali o) Y e employe .nd i ¥ y
e TR R e i e SR
menber a\bafﬂn&btlber bamdidious & thbraadlyten surf ace, even V\hen not prebound to the

calibrat onTi@tm@awemewahtl calibation rfsc,esrmadépéwd\mtfromfanv leenvamient matenipl and ahayt e

inthe a \ﬁ,’% str ke Wh:u%% be suﬁizg to eﬁ%ﬁg Tar%lr%te%‘:!\tggﬁcon af:at\:a the
surf aces ’en ?ﬁsmﬁ #E s‘s&}éc L| tﬁ'ihy 50% 53} the t he
sane envreﬁma,mg.ttar di,ﬁd.& t he production o? a det ect abl e signal on t he

cal i br at i onvaiens sigrai pnaducbe sygaos G e epmidived Wisich eanqmaénioteatto partigiar analytes or

quant i t atPeieularcaitustions dn pash cate: thﬁé'?é‘a‘ eycing sysm M“ 'aﬁeﬁ éeaistnoqerfenqqerwum
For the @ ? "'“Sé*ﬁ.fﬂ““?f!”éﬁ@s Kﬁ‘g’ﬁb Z?‘fvﬁ’@seén‘%ﬁ,ﬁ %i%g%'%f v |
not be’ ¢onjugats Ghich gﬂ a{ feast e ielddrébhdn® Slirfa th the
determ nrmsmdﬂeﬁﬁa‘chencﬂnﬂlcﬂtﬁamﬁ sbidcer est is present 35 at all or
present in Hna msc aarat\qarhetthanuréac \elt!eteepmqt@doﬁeehﬁewthAnv\pdeomeﬁotum

s e R

vy R

that in rspdeéh.Nh Btalnsi %wanssua WeVeE for emrtp% &8 tWM&ta‘Mfs a&?&&ﬁplmﬁ Ebf tHa\sgnyied
wher e a piredueihg sygteof maniee @mbined In @mbinkipnVith L Sareitin asthgle absap retiuonAHD a

sur f aces Pagdate ?'E@eme A sqﬂqeesaggwemﬁom Tedeveidpmgrtapiuting age the detectablasidnalan| ve
the i ngst i3] MBTHEMEE! YrfaenardIPe cHBTEYY S48°q 0P8R ace, except for

hon-catal ytic systems, where a predeterm ned ampunt of catalyst is bound to
the surface. Alternatively, a specific3binding pair nenber may be enpl oyed
on the calibration surface which binds to the sps member or a specific

bi ndi ng pair menber bound to the sps nmenber.: Such specific binding pair
nmenber binds to a 45 determnant site other than the determ nant site
te to the specific binding pair nenber

forrred from any convenr ent materr al and may have any convr ent structure

o o, r o o .. . -, o, M



menber to forma conjugate which-binds to at |east the neasurenent surface
andgmay bind to both the neasurement surface and the calibration surface.

The jappar at us cont ai ni ng the two sOr@98c613v | | be contacted together with
gggot‘){ugﬁ; ;:'f*gl%jt“ F}Iansbft ﬂ[énow De descr%eX in grea{efde(fall n rebel?Oéﬁgescr%rn(g%] l?;tte%tfmt 0
the calibration sur ace. For catal ytlc syst ens, as required, the two

sur f acesDeidiritlonpe | ntroduced into a reagent sol uti on havi ng t he necessary

subst r &t es Anghrtectherompednd g5 compesition rfigand, whish {sahamo- or
situati o@%'rzfnpﬁ%m f’g%‘gjgeﬁ'g%me@'gf\gﬂ% R% %ﬁ:ﬂ?’d gﬁﬁ’(%%%@?%"“&? YMER SIS Bdeastgne of
the si gna differén® bélﬁ‘éi Wierhe B idinbRéuIddinhdntahi of HAP! ©
in a si n&hr&cﬁ&&ﬁ)& cma vumh sﬁédif&éllyeblrﬁfsedefpammlaiedati‘al ara, potah ergsnizatioe 61 h@btRer
renoved frotequie.[The dewbkns pfithetspenific binding raindre d&brrelfetoe@thmdearglrgnaﬂor @ntiligand). he
measur errg .e willrusyaily b ﬁa";t’?ts °f@al"T"Bt"£’qutfﬂ' ngeraf;%%@ ﬁ%‘*& a";'lé’mdmgmamc

The subj g0 3%%493’2’ (oot 2 fa,ﬁs i %%stﬂésém eiToP RASHa o

before dee%&rté | igeH daﬁaveanstbd)rh éth n’hb ,egassud r of terms wl
defi ned. Delfgand-t—amynargﬁuc compbursd fot evhiche mcnmmatﬂraﬂjv exigtaPosart beoprepaede

measur ed, vitecesterianjiligaadla-any gmmundmu oewppssﬂommb'emf |atpe$'|c|dar sgatiaghdnidy
ant i geni BOIROrgpnizatian;of a "!i"%ﬁ"ﬁgﬁ% ‘g'Pp' f‘ﬂ, ‘f'T“t fre. bﬁg&‘m galil el t
| east ond g °e%tB'st B thyipxme Ringing 9o T A A peC| "’l%‘
bi ndi ng paliliga aam&tbg)—atmsu.ﬁéufr’gardamcnmah e&H&d&SwrtW\thléﬁaI&daes ag‘ana ke alieemi6h ks
has an aredificatiot breviging ireers te join avigand analdgyto aotteh moleads. Thecligahd/artalog shdli dsoaliy
parti cul aﬁeémmatngaaﬁbu ofe fhen mptgaqweszraav#reqenwféa priserhichdinkeghedigendanaiqtie

eer s S }f’ﬁfﬁ‘ Bl & oPlfind SHEEE Eaibly indain SRR, ABThalAESPL OF
apt) 109 ucle |e££§uéiﬁm8ﬁ aslsqoaéala@owﬁm&. Ay maliis's
ough funktnal gsgupe, dd. hgtiloyy, Bmmad) Mercdpld &kl edtiytRicoss shesObi lnkiay. The Rutsifitieus is
h or nones nbrmaﬂmeerrselob!pbm least dispersiie andiwifl ysusliy §¢ etddastaboyt 85.000datsine Gutgenesaily
conpl emefieta gxgeading b&H‘c 03? 'Fq" altleptr 5’1‘6 'i‘ cR5teb inclugip ippi¥sageharidrgo plvpeptides,
subst aggcg’é’ r%pé‘tt

ce~—t lubﬁaég Tv?l?%ﬂhcbg n@rﬁ &s;qg'r;e& &h t/% Qrt &gl a!blg
SOne .mMangéface ﬁ’eQef,at duf‘S]) u nd gen ﬂaw @ ofteR b0addt sboGOIRAY O N:EEII'}J&I
recept or cérarnon silpboft, ﬂaﬂlﬁﬂaﬂy @herciass thae apcruepametl andRedyep obany (referinll whirh idhsoublg
conpound inowater og%‘ctdﬁ%m: %&ﬁﬁgghle@"%egt:gggy b‘? ing ?: qu:l and 9 éﬂ?%b‘eﬁt“l %Pef%ﬁ?
pol ar o
P e O Py et S Rt P o] Tl

t hyr oxi neetb&tmé dighalen &tahrrgrtomamnuh tﬁﬁce vamaeymesmerﬁa anraag:rmt :i»reférmﬂen@ and
nucl ei ¢ aeakdisor ridB-adsorbehi. Famslriasearhaypbectramembrant etoradusa ndmg&h |rr(akenglem agtury

with the"lﬁF‘P&P'& t&'%"eFP 'awwa;e&ma'dﬁée g ateripye anf HEps té:zt

(oo S e W 8 rr{es. rzal y
di ffer deR y. SEF Hoth Gnd édsureREAHRE CRiblat o QSsRaribiividepti

whi ch | | nksc:;tdwst- duga Atb—adatalyegusudilyan Brpme,cohjadadd to Hriip. medalwatsanFéatby.(dftr@and
anal og) - aig Ignoetllnq"tg)ﬁvmm hntgbmldtp lmh0$e|ngramb mmalrmgsurmkumtd lyachndmyd with the

t oget Hér 3 r; " oy ﬂ" eus, T gub nucl eys is a o fun t| onal
AL er i al e t %’&Lyﬂﬁ?‘a rab.¢l€ fﬁtﬁ%{ n?am ‘ﬁﬁ @iﬁfﬁﬂlr’%ﬁ ﬁt‘&ﬁe fa

groups, th&ethe IRYSHUE6Y ane@RyRH is thedubstRtebf tHadthal n@é"*hlﬁo maﬁdealvrﬁtﬁﬁc Ntic sl %' ng
The hub pwdldngssystemmvall baitl 1sasyvarie abstrote wbd, @s apprainaieeea&bzvdueﬁpQ‘hss:@‘laEpmﬂug

usual |5 Bystem prpdugesa Q?ER‘J‘@P"" 3ignq) QUh%i’aPQSBWS’e“tGHﬁ:ﬁWP F 3ﬁ‘99m(9f(%l¥t¢l 3’3b0ut

600, 000 ﬁh ﬁ.—ﬁgluml qu%”vﬁ Ft\)gashmumr :é;:ﬁe:rt%eF TI ro cm s em |n\|r:r$|aoleoarr::

tor o d rhe a
pol ypept f %rodh e b el h&ﬁatne,carw # bstaget et 1A . 30
Sur f ace- Whizh IBRAS to MERGacA Bl genbratet @ ldefttaliel Eifmelk The Vdve lof telaebre@@ aSﬂﬂr sed
and hasse calfratiorasyriabd & dsauwfdatueonaatdeasoéneaftactbre'aeqpeadmuof 5@ afneunt of amalytgcltheral | vy
greater, "'?fet"lé’ﬁ which I"@&ﬂ:‘, inglygert ’"I”‘h‘ﬂ@a' Bregueing PR 4 Aty light far gﬁ'ﬁ‘?ﬁm ot for
parti cul é&imlg: BFreNBsand; VNI I B By pa"r‘i'act‘rrﬁ’ ""Beat Fosty 75 ae
which is i SHbhtRnd, B nwberofarad.gpsngwdd@@ st,han MACRSSaTA4 t@zrscanegdslne&bta.@rrhe
bi ndi ng efs @embg rasydbena dedrestbr bhetnibimifiasder, gesyeieadri sabsta@Tpoera dhed Rrrsobstree a
desired #ickyrdesl a2 Feeppime. Desirably, the surface will be gel atinous, perneable,
bi bul ous aoqgPorous or have a rough or irregular structure, whi ch may
i ncl ude %afnaetaecpsssmgi@ameatomna aclEAUS kéHe oy mB@Yth Yeheb tRd ¥hal s38Hy infebiiutiGhd} be
VOl U s heCrastiRast @elor idivitliaR bdditing! GEreaddRRE GbMGInAtRAS of faggentatana hcbatibhte prior
fet ect abl e signal generating conpound, the surface will be adsorbent or
non- adsor bent, preferably being weakl ysor non-adsorbent. The surface may be
transparent or opaque, a single material or a plurality of materials,
m xtures or lam nates. A wide variety of materials and shapes may be
enpl oyed. The surface 40 will be capable of substantially retaining its
int egri ty under the conditions of the assay, So that substances vvh| ch are

solutlon It |s desrrable that underlylng structures'of both the

o o o o o, "



where the product of one enzyme is the substrate of the other enzyme; also
incl-uded with a catalytic signal producing systemw |l be at |east one
substwate and, as appropriate co-ec0zZ09®(@¥3 The signal producing 50 system
produce Sseaarg{?dn@ fvaRh&reflo@1 81 thdurth 3 roTR 89 sHuESTR %di%”lraft@ﬁﬁrsfe%ahmrehtcbqu&s
amount Omedida hitliry opé BSRGH reagentsér coMBihatiThSthehedf WHIle\iRSsuBjkct MRS dd8 Aot require
| i gand- r ®sepptation quaabeleatcomrhsatmlhwtbnsatﬂpctynd $amfteas evhishgs bdund tqehecay (boticaurfacab

Syst Eﬁt)rth&?:ﬁg@glﬁ il S?ﬁ;'&c iﬁt“j;a%%f §ﬁ‘§ﬁ%ﬁ"é‘1 PR < i "9

cal i brat I Ol &irying é’asfé?@% acas Wil LR Bhtadiid WY 16 SaHtbles SRESILERS meiBirs Bf b NS
to the sugrtaaﬁredmtd YSe8] Arideahyaanddre eiatdoibie, if i agnmbeoud rediusiy eitheo kcoricheently or

det ect aétb$t6msse ¢ fra progide @r}@t%@b'@eﬁlgnblr wthfismtﬁ et‘@esurfscede n@éﬁqtat@ ’;)'eirflsgtgéq ;zéﬁst
one fdét® asl"’ﬁﬂ' SH ﬁt”' may

ve i nt IS %’rrcrnf S R e R

r eact ant Sad SdpaGREMIrh Wia %@pggﬁ@nan scavengers or an | nt er medi at e pr oduct,

where at | exa&tryhnnutahegqsas arasgesPiedipedwill Agrmaiis beoerbdhavad Otizer pﬁmtmlvem mphe

si gnal’s pa'mcmc getaé\qunmeﬁers?@f @tveetaotfrsmah—%ﬁmsﬁsa" Py 4 car

nmember n§ ;’;ﬁ'&gmme # dethars. U alf gb‘f;r,ﬂf K@E%{'d‘? Wit SRR dP '?Elh'?f‘ragf"g V\"ﬁ3 é the

term subStt fopﬁt %m&w ﬁvbh%?etusaér%%hé fangdiabsinl out
in an aqm&a&mawmmekruabfamse—bbahé bMzkha3emsd\ss torehintaTh asiynifcentbdvelion e
r esul tzo o$pegifia bndmmdiv \xhqjméptqddmter otimizing srw\agerndwmrefmm rt'atsomstsvf\ces a

r eagent sc°§}ﬁ’d°m' 'ng‘* two considg &m 6 M3 Se pieg the
removal §f T. "ﬂ?ﬁ%‘égﬁh SagEs T aﬁb%'ﬂ' Tﬁﬁﬁfﬁ t.: ut ph ...\fﬁ’hent
aqueous s \ﬁb,n.gapagpge”@proee, M3@eNt s, or co |na I ons t ereo

t hwubj ecthmeftahadmdaaereaete rfo&qalﬁyl‘eﬁ\pa)yeetbaba‘tyir@rbuoihelaahel GuohstsanprogEstereshi ch
| s Unbousging therpetisraf thetmhespurprmert angiganarally optcreqiired Gutrarid P'tqa!eresf"tfﬂas teren
conpl exed s"?*’tﬁW tirfsefer@e deteravnatifpu aensraly 12a9e Ham 1oBe YemBiCo PR Ui th i s
dtfa

subst ant I'al4 Y7 Dds aHINAE WRRn 73} Bb YeSbyed WA ek BHain U4y BRAIhi rrwot vigds ) the
assay g Omatesttsua BH&ta og aa&*angl Canéidg Zt. nspgfas és \idhieth b defa:saeSs gmtautéte
nmeasur ensenti- qwnﬂta(i‘zﬂ dr uamtifative, the uﬁrﬁ@taesé‘tectlbrntemmpyamlgha:ngt\cebtm;loagﬁag/qna[yte@f

sur f acesintergst wwev%raﬂtvat?t "'B e ¢paceniption cof t‘gﬂhﬂ eﬁ?é‘s nmbers of the s nal

pr oduci ng Y%f?ﬁ?h tgft‘%t:&'” g‘tﬁ} and r?@é%f,éiéﬁth%a. {t her
Concurgesrﬁr He 1aGuited 54 .ae,ofthe SR ¥ dafhedns Rossbstii Bhe A HRLRHERLR
the surf meebe emidigyedlai@e inadine pRitgpo@ kheabnsitivay dfﬁhmsas«umemspoawétacmmdslm be

rel at ed themlheatmm)unt of the | abel ed con ug ate bound to that surface whi ch

relates to 'fb’%{?f’aﬁs Y@ ”‘Qp 't's o & ai ; ste '};I e
of th%s?’@ § “ %gs'tadi 'tﬂiés Otde ‘trétﬁ
b&urﬁu aﬁ.ﬂﬁuzmy Which .gﬁcssewt madl rwar Qranzmolnt iD&hd @r@dlum
s e par at eCénveneritipcthia ssdy baTeabmplishddbyC aonnting ghothusurfades aass eamman roaqsuemumrt

medi um wMpynting Pfﬂ!!P B aB@ o %L‘ﬂ ??thn ‘P"V%'a'ﬁ “SUPWH‘! tp celtge atested BE
S

| ncI udedPregpotigyantio h%\a:r 'je %;ﬁ
§4il @'C&roducqﬁ m?éue gntﬁdtﬁ; E@eﬁ nf@ féct on ; Q&Eassay

cos,t vent s Tk kdmén fuppseidt the au aeé‘sSs ¢ mueahputodéeprwb gini aspséd:rarﬂte dig il of
usual | y the priersast. Tireapreciss eture2dnd\dimnepbibngod rse@rrtpstlékhere ¢rigieal talhpemme'eh tt!nmtermm

usual | y frafqry "‘t"h@"‘ °'2?P‘s fss‘L‘Y sIsfem 34 agi ?fg,rh

it e SO t the S
2710, A R S i A AR
t o mai nt gkdkadlitateSNé l&aﬁs ri ewe: x&n%ht the fiRal Hgbﬂﬁﬁnéﬂyn trA@suri&et Piad be
whi | e optertidaity Bighasizemally qos:thdled.r ng effr ciency. In some i nst ances, a
conpro ;n se %:Ffﬁadbé‘dwad'é | préases mwe@m% 'Y'mthir\mwbas'umtvfoér S
may beéu o F‘f %%Z‘%.,Wz" %g{i gq;ﬁg %iﬁﬂiﬁ"’fggm
det er 1M Ngldniidtivelrbdull oF & rerd chlib 3r'i§.m’a fto Wtﬁteaho O SRl eenCaFRas oL

tri s andtrieadifrdntlanavtée parti cul ar buffer enployed is not critical to this
i nvent i on bAwide marietychf piothgel may beipwolved wheadne or mmyolbeorpmdf@rqued/@ﬂtact

anot hep . Withsthe solu ae\am"éolreeegfwaﬁmtg@ "grIBcuseionsieps mat s iYplac meRerly VP g
out the H8 'EﬁYpr&%%‘%t? . g’ﬁﬁ e-frfart?{éé’f'?nyt?&’fng;%’bé;@es'&?a# a0 Tvell BLTRASHE SREN
are genekaHslalratiéhs of AUy 6HicidNdY arfdiidéudaciAThe Feagddes df thid GlgHa bidal&ingidy Qe @lay be

desi r abl erovilikrbastsepupare sulutiessor fray bé d!rsodrellv spmeavalentiyhoynd|td thg eurtaces| soyas tediffi@e f r om
about speintq therpamplesglytierly from about 15-[err]. The concentration of analyte
Ahich may be assayed will generally vary fromabout [err] to [err] M 30
nore usually fromabout [err] to [err]s M Considerations such as whet her
the assay is qualitative, sem -quantitative or quantitative, the particul ar
detection technique and the concentration of the analyte of interest wll '
nornal |y determ ne the concentration of the other reagents. The

s reagents will vary wdely depending upon which
shaound

~to the surface and the mp V\/nrch |s bound to the catal yst 35 and t he

L Y " o o o o, S Y o



40 is al so desirable that bot.h surfaces be |ocated close to one anot her, T
while they are imersed in the assay medium to mnimze any differences {
Whi Rt ght result fromlocal vari ah 8§§ €%t he medi um Conveniently, this

may be acconplished by nounting bot f S on a common rod or support.
Mounting of vkefe e Feagén@sof B sidndl BREBTIhgSSYRBI bile prdV IS8 ¥epbratelySalltPine FedGahtd Rl i O
practi ce édmbinsatwitkhekarbi€ qprope ent plumaliendfi spy mramtlers tmaybervetdmed vith el sgmbilgat

the surf ateéweﬁebwammng eejution V\tlméhevam@'uus mewherd Akthe sons prpmmasvssq"g ﬁeﬂ example,

pr oduci ngd cﬁg een es X gr:o tlon d étié"q' ﬁ#t'argﬁm mn F er Jises of
tinme. The § B'i sWu ?}@fgldloela i:ﬁrﬂ&?‘/ sgm an-
adver se efb@Bars MBy mfoEQamﬁ@d|ﬁB|ubuheomwe sum&smmmapwws%he tbrthé

surfaces sdutivowenicendct yith theoshngile gliwist.i ¢ fil mas used in the dip sticks of
the pri or arwherihelu hfez@f sv@t!nestm invelvrd, tﬂﬁn'e'fas*som%be)ifrarstsummq salitioh $o sfutiom ot

critical " f‘ﬁn&ﬁ '\Rg‘{"lz‘f/ H‘g%fsay § °’b‘§f‘°r'ﬁ"e big 'E%Iy
system t¥ ﬁcl 2?0% e%?i Salv\r% |t| & éfa% bee

desi rabl ead an p§lh‘!§ AGRSyt &apf:wa @ fHhoRBIBg @i ;oén tAd mGHs GrEG Bk urklc pors dyCK
SO0 that t hay sitesssively ®mdior whiereTee seatltd Hasca plerlamv ot Binying sitds! it saypérey ad y piidyal | y
100 [ er’f] betgeen the m-mem fortep Emugsmpﬁtéeré@e ta%@mofw@ns-lgbmn:ﬁfgm V:rvmg trtr:
facilitat @ipg on pqe vedia utions wi

ot e naf iy el Y Sl 0 ol mﬁ'%ag.iﬁvﬁmwam: ARt g

As al r eadyvailsbid sgaipfiant. maa Qor'h anantdm.e&uh acreierdidhs DA AR iyt SFNOIaHIrRBn

ei t her 2or sisfatdhaad thk umamhert iy vmich55 theesps Umearbents ynd &cthe calitdation shidacal 1 ty of

cal i bration T@aﬁma%eg’duqﬂursvsé e nog- $alYF"z‘a?r VB‘? T'éﬁrfé’l“ ?‘é‘g“ 32’?%9"" invoive a

S ' mJI‘ tane ng 3’ g %gen5 Zlg éﬁgla e{ﬁﬁﬁir a re ul o#le: Zﬁg‘ﬁﬂu ?E:glgt;ct.: 'tls\:
vided hg, J}'bSWblgeﬁnl b8 nfip fHBYVAN §ank&SRi the feturelof@h n@lﬁ:ﬁ r a haptenic
c aI r 261 erbiytd)bd atiBody36 Rapiteht(dinaptédn nﬁaﬁdrbdnf\d fohite M@asratheitedtacs TThd MeRGrefment

t he di f f eswfate ramh @Sm"ﬂl’sﬂl’ uehwsampletsgiumn d me@oqwtswrhlwdbed f-lhamrpmmbn Qf\lﬂur e

one or nopigdiggs 1§-hag) {2y
i nvol ve aﬁ]“’ta%fw "h ﬁ}lgﬂj{' °°:,’ ?ﬁ% ﬁmﬂ,é%w'fﬁg% m’ﬁ’? n‘ﬂ\?‘bt 3V °°mé’ﬁt§ é Iy
var yl nga rcm&a%l i ems m l?/ ithet th cata? sy rl{l? qustra{e V\mere thes ésQralm n.
The pr ot 0gQofn ff" a{ovmawaﬁ‘ L A EdAibidped Wittt 5 urality BFY: ubar P hBrEIps S
wel | as t Bgnae m&aon-adwytﬁ@vs% aWird mmfe KBRS a & iyﬁ!le,etﬁéiyoeaﬂd\e may be
accur acy. rékymtedbg agiegie eadyme kystemisguizere the @y th prsws:tle'mfaawralbw opsignal gdeetating
separ at;g smmn@ﬁ@lem t sppee gf %s'm'ameéozvmnT wEer g‘emﬁﬁhﬂ"ﬂ'b'qpﬁ'éed in the
sur f aces, Egg} s "i";zl*‘g} "‘%5‘ 1ohE¥5'eg R §‘ﬁ’ﬁ55ﬂ‘%""§o‘1$t‘ﬂ"'8 a pEscursor jo g dlyorgscgr or
Vihere the ﬁvow.@wng@rcadualbegmsy& hfTLRER dAleRXdae SRMALEHLRS.Y .
all of t hem;r eﬁgeMﬁe B3y bd) @empioydai iR e cametitivie Bodea Wpére ; thed Eatdysebdind-anif lcothpdtdst v
of sps pe &t]bmwgem rdég;éegggsﬁé lﬁeﬁgw%momhlowﬁ;?fg %\g&émﬂemwﬁ% e é[ezgfeemuld have
sol ution 4CRECN N
t witiy t m h case -mip i

Srammi ¢ o e D e U
t he subst m ﬁﬁe suEd. mqmzwd?reﬁsesh s WRABbIS ed.wm ah.sméeu.tainon
and a sgcaft binding bf analyeito tk inebdueemeemrfaneragd sheseforetiebeSn auidkeckxeess of theanolye

soluti on, cqmenrtgeubgfdmstssmmw the f err%ﬂéwneﬁter gufficient ﬁ@f dentbe GEérm SigH de then.
Al ternati ‘7’5@1 rsr?m%:hl cudgigmg:éf' um)ﬁ?a ?@Z%;E&ﬂgm&d %%oq ?rce? r\‘H‘Fﬁ dﬂg
t he surfagq,gte Ble 3yndi0 |sso ve 1n e so |on u
contact wit hntahetheraéﬂacloem&a{ ldtdoﬁibmat\%edf&:aﬁlyﬁth waaicurbnw hdvingQdt uaabm ehby@ne, are
i nvol véd, emh@vesuwlﬁenm omhbtatdj\swtprqmsﬁsePméebtfvmmsynlsmstreﬁnottbe o catalest Thig B
Usual | y, ?’fﬁé’d‘f"&tt%

adventi ti @ &fﬁgﬁ%ﬁ@f &}nﬁ'@d m;ﬁ éhmi édzs'n?&? ga‘:, r%\fé?néﬁﬂ 25 b:; °:nreeagent

i nventi on o braferdBly tﬁ&f&&}éniy% irftRe sbAad. Yheen uwhd:g.pas.b e lythe
pr oduci’ig secodke breginalr ®esergpaalne postuptadfithe firgt eingnenio @R cesamtm snlblsvae mrmueosaodr@l

may be emghay 'ﬁgecpo tbamemawtsebs@m@s ern:bco?rq neerspasyifon g lsign femamay,

C\Iﬁgﬁgogﬁggoon af%a ina lon w: surgﬁeég%vplll ﬁ? te&?)r?:wg{ er@g\lo%yég e over o?ovndﬁﬁyor
bri dge 5 b %Mﬁa@% Is&& PeOHHHoJeQ ab Q)?evmﬁéﬁ HE&HF@W alﬁ'«Uﬂ ha{hg blh Pg Qf

é‘%heasJB i ¥ s
the sps-| ahg raté b thel {HRutBAT doREMing 1 RS cBidiyEtlisbefolinist @s ntially
i nvol ved dimitished.She pmmmewgmtoeql inctudeddding all bihke Memies ofdiie sigpbiirodubing WWsteh to

whi ch t hethegaheie:gbendnteodyeing the sustdcegitaithe resultinarsiolution: gliowitgesufficigntdimeferaeastiont
/syst em 65t REUDP RIS achpnasdn 3 datectallediana) 3 the gurfsef paftherhBmoYing the syyfases a9
guantitation desired, the sophistication of the user, and avail abl e
equi pnent. Al so, sone or all of the sane considerations will affect the
nature of the calibration 20 surface and the manner in which is the sps _
nmenber is bound to the calibration surface. The signal producing system nmay A
be non- catal ytlc or catal ytlc The non- catal ytlc systemvvl | | nvoI ve a_ . -
iR i SIIRe R sAsicshnagrel v AR %**w SRR ‘r T o
: chem I um nescers bound to a hub or partlcl e, so that for a 5| ngl e bi ndi ng

T . o, . T




Cat al: §/t|c systens may involve eit'her the catalyst or the substrate bound to
a m-p. Were the substrate is bound to a mp, nornally a hub will be
enpl ®yed with a plurality of subst r  #9%6d30ne or nore m ps, such as in

the non-caial I.ﬁgqhémggfeeé&ﬁéggemem ohngsuw@myaumeaomﬁswmofam&e

COENZYME N Ythd ehebii@imy C! y using two enzyne systens, where the result Is
t he product i avembtivalypbner abidtfiyst @bntaxdt greadamgeneithathée agaldé follosedrpy thadsiditiore ot the
the pr esenwvm-b%nmfgp@eb%‘ﬁz y W'F‘ht!!?é“@ steeﬁsd me@@o"sé’eﬁmaﬁgf'yr gpék?aéﬂ

in the 19 tBeigaed %ca eti
STy bee R o e I ooy ey
catal ytic \smsareiaiﬁsebﬁtwawd fl@ aaame n;g iemsra/m{eyéa.ff&au liid:nb@orﬁl m.podads&waﬂxéey aBifie

enzyne, thsurfodt & yewpaledundhe enzymaihourgeibyThe eacentyatiopngd| sghystrdtes rand, cofactors will
conpet i t’P vg’eﬁ?ﬁé'e! be E@"%{g Eﬁ aﬂ 't*lelS?m'QQi@ n%‘;%f BRgeindie turmoves FRe ORI r
consecut | v ?Lé“"b wrigieiaw o S SRP e i B Sum I e
oul d haveyt ébepaﬁéhe 866vebD e AGhbrat ssﬁ.a&p afd %ﬁhé’dsﬁﬂaﬁ\%t dlfacaNal yte either in
corrbl nati on vihé baliblagorCsatfade il padddleinbe megsuementalidfapeincht l2yst onatinding exbritpréfbrably
cat al ystmbtmndhm ehmdmghveerftowwps the Hinding Iqéhm'ea sm%muncnwpuhss'atﬁ ncludes
el ot Vel e T R ’;gsﬂ:; L b e
avai | abl e ﬁbﬁéﬁ ré’"r h"éia‘i%ﬁa B S Mot G ce, th ‘h Rt e
t he cat al yﬁat,,e aa.t@e d rﬁceatbad lasi@ ﬁo;blafbdl ng sites which remal n 4 after
bi ndi ng 20f arfat gat@mt sighdh prodedrLEystems ithesaalitirative sarfade neddaotineglee a N Thecsimplest
great er exeatabgic e#"btane‘ aﬁfa‘F it bSth‘*G@iﬁ' H heynsitp 81§ surface pither éS\ta'ePH\a?r nop-cevaiently,
former st )t gt cpie iyl ayore ﬁ:& Bob S M e Gl o
measur eneng‘ f‘ 8 .ca 79 Jb ¥ur§ )Eﬁa Fﬁ Ech@mons, reagent
QU?pr P aatﬁluhsﬁdoaams ndmbmtnmgfemfcaes m&s swdairehterfa@hdeded facaligadiioctidiontdth C h
results i ncqudrporuchndpommt@hom \IWII abaﬁfﬂtt the pmhectlsmpﬁtaee@e%m Aredyot; aelogpusly at the
det ect abl e i ps- T'I‘ ‘Q‘PIGPJFI Qftin gepe &%:P‘ 96 98’?‘*"‘?5'&9 cgryRopRd will be

par t cul ar PP A %em%m:‘"fa B BRI B ool e
catal ysts5 &ifi h’&ﬁb‘érf eplf ieGa ih 5vatnb@osumxcsreveyefovfd ol e Eptof fbr ShzyHb -

This is a gitayserwhid doebaol ﬂ@*ﬁﬁcantpéﬁﬂbctahé anzyye \activity.t iitere tieyanagne-bagnd-indt isiit
m ni mi zes subetantiphtyeess gyer thepmonnt v\gmh@mdamhm P'ie@d“tah'@%r“ hamalytpgoncentration

R = ?Id"‘fff’ﬁev:"?.!b‘%e f?éz“”géiﬁ "é'ﬂﬂb*f 58 gr et el inwie
conpound,,afd éﬁsussm @Ctﬁ§bm rement  sur

i'ncl udes not gnaledn ingtHR pa uaucl @W@Hﬁgﬂnghh’ﬁpb\tﬁb@ﬁ&btfm‘&renpﬁ'@lﬁ&lbaﬁﬂhbtelbdﬁﬁd
first enzyrshe q:ataNseMralhsmd aﬁhleteetmz arehdye a differentdigand hpndddtp ahisl alyttewm'Embl_

enzyne in giﬁ e@téqr l torthe.same,ca Iyg tIe jas trgrpn ad:flffte:ent
SR sy e s e e
cof act or's Bt ls .aeh%sﬁhwa cold] e EHeighoB NS QB IPR Yo ;cn@d,dmﬁn

t he Secondcﬁﬁﬁydiﬁsumdemuiot Bmwcantasﬁécmedmyafmbnueetratuemcrtanavte||msme ietaneds.lthe
medi um Ontaga tmndﬂmbmn‘ab# orimifed pmeyny thay FSF Hb@s‘t i@inpy in tswaslﬂbs’éqe%ﬂ‘ee"dﬁe totab

aail t @ amount of

fS :J rbz E rg {% @j';'% tg& to t A c?gg W%ﬁﬁgi@. &QQ ﬁq\‘i?e cﬁn entratFle on Sthelawse t‘l?::nso?e
acH Y tions i

prievj ousl y céhasiend meh a@éci U@'h\aﬁ ﬁ:ldo&blekésty of using a Subs”ate -

sol ution sepawidt Be homeataifrie sss)inambtawr sahstrate rlnbﬁ'goaehen @ao &bvegivo Ihaémlis éamaiyieand s

subst ant i af 'at!‘P"rﬂgﬁ'i‘@ fRexnd tq‘?i‘éréj’ 'gﬂ’éftf d'h T'GPRPEB‘E tw S“"é lifEP‘I““Q?F‘a fhe

menber s Bt cc;f 9 %séﬂm eé’gg of ghﬁ b ?ﬁ sf nfu @1] téoée
infii

surfaces t gre dag:& Hefahtei axcaks) EMLBHEanEA b gsl.ﬁnienaaam: fheaorfcaa@ ionQR
1 0 65 occuthetcdnjpgate/ tébd rod thange kigmitiantdynduing efiecass@abl e Si gnal at the surfaces;

and t hen r endNdrmgjlyt the csluaraftlac gurfage) willgprovidepa gignp! gubstapt %"Iﬁ of the\pgoungfof

- B al

gﬁ;f;t Ztﬂfna@ﬁ' ?Eés}nal is p d&l tﬁﬁE E?ﬁfﬁglesaé%eémi&:?% egE 10n l vel etbe ecéﬁgﬁﬁal of
f

with the aarétlad(ibfb sign@l dtmshbbaﬁoﬁ b&fagaocﬂd otRErvé detddfable Bigharett wnslmmnpsuaacbm

-concur r ent kherefaré, efideca seris@br enesptrative leve! pawtabtes or consecut i veI y As

al ready 8 |ar‘1|gh é&?@d“'"saﬂ‘eémég faga'\ttﬁe"% % 41b’G 'i‘ﬂﬁ' hg'e\ieégla‘ f IS8 yt:T‘;Q)’::VZ‘ia
“conpetiti Vg latmdr& ﬁén E@:&ﬁtﬁ 33 E tatﬁgb jﬁt:f& determination by
conpl enent giMinghhd s‘ﬂfr‘nal | Ia‘i‘t“ rAéa8ure k@Hak @/ tﬁ@ﬁ Rvét Bh ih@%alﬂﬁatlan rfa fh thigN
‘excess of twWag nenspetifc Brteds bf theDassayyméatiun e dignal agaductios Seill b8 sulseintialy divitad out.

_bnzyrre- basund-Whege the raid drethe sonhmembesbpnd-mip tiha tacerternanechss ithecddgitioral pprertunity to
‘anal yte, particularly where different nonocl onal antibodies are used at the
Jsurface as conpared to the enzyne-bound-mi p. The concentration of
substrates and cofactors will 10 preferably be in substantial excess of
ftheir becoming a limting factor in the turnover rate of the enzyme. That
is, they wll exceed the Mchaelis constant for the enzyne. The calibration
' upon the sensitivity desired and the

rreasurerrent surface The cal | bratlon surface WI II paral I eI the rreasurerrent

Y - o, o, o o " Y o A= a2 o "



wherg the catalytic activity. will- be prow ded at a predeterm ned val ue.
Thus, during the assay neasurenent, ﬁa# yst will be subject to the
sammg, gxtraneous factors and condltlons 8 calibration surface as the
cat al yst botavide fay réchgonaretbeicatibratiin ssdadeahieh bifidsito anenttqeenpeetattm eecmabpmpmas

r eagent 25tf§t@5tm bqyn@r el !\'hﬂsgheﬁetgtqf%' f'bﬁgm rthe::pa::;
speci fi c 'ﬁ?‘éﬁ jﬂﬁ 53%‘13 d’af‘l@S (RETaR tj‘a b o cund o the
Concentratlne en¥ént su anélﬁ AighndifBindh L Ws anih pa&l rﬂ@&tﬁb&aﬁbrﬁﬁ Udce.
anal ogously amh nidstcabaspit Wﬂlrtfeaﬁﬂﬁhble'ﬁlmﬂmeu's &f ﬂﬁjsmmetsammaes nedke wsflew dbdagunerhdnts

gener at i on auf astfive trsmsgmws Rgmv -Jhitriny efaﬂerm HWCGW'&P'PE@Q E‘Gsﬁ ihngy all. atith dtle
ways on t hf" féh“aﬁa‘pthh orsl el '81:Fe§ Y 'Iﬁé’e jraplaft qag??s

Sfl I be involved in r I en c1e rle uce
rel ati onghiift :f& Eiz Fal \D EHES thodiof], S

formation on m aldnemoslwhima:heTkug;Smemaorbaata@Jsu muaﬁlfatea oficoviibirie@ny
of ways. Oae amyprpmiorrdeeﬂchoconaemaadeptlmphillw rewdemie rrmaatah st, which does
not si gni fi cal¥perg thefreagents efnence dhe syrfe f°WI‘éF’ 'e ?’ﬁﬁ 0. [§BRIRTHatipmoD s
s ek e e e e
surface in gon centratlon range o I nt erest, en the anoun
enzyne which memmhutuadbhﬂde@&bmmtn:hmmdsbua‘smdWalrheahxeecsamhmhmhm ajukyus medlum
const ant. leeainiag the sérepidiAfter aryffigentitine fefntfymtrpmtq he@m%'lpemmeouqametsw&gemévy
anti body, e introgisedintodhe °%lH°’35°’é.‘ﬁl F%@jﬁl&' t; MRS Ay ARProfirate|shoice
anal e 1 IR et L ol e

roducin
conj ugat i ng proditOwhieh Is Ro Gubb é’Sitth %ﬁérﬁ Erymsm g enedfitatl ahkyin ebsumneltf rh&%
cat al yst. Websuriag surfyeadhd ahehitration surtace ate dfaaven!andhé §eeoretmzy{megmmdhmhdett féro

the cataly ’ ghe fi W@F\enesueﬂwt%lgq"%%o:{ﬁh;ut c?g"!?etfé erg{yﬁﬁfﬂ% ﬂm?;gﬂ'ythbéfsbmfeel pPragucgep ghe

sake/cat %ﬁ g t C

e R R e AR A i e

conpet i t i ommedlbdd@ieiEraRe ha/smawromemutisuﬁ \&ft‘g&hé?d% Iytshﬂ:uﬁdi idabaaatawa: touhd-ape
for the catwlypstbobwldissolubiy.to Wecudace fagd eatreleyssbstlb@modtamnp reayemtrso@utbseramweal

excess, #hen 'h‘é'ga#mwattﬁ'ﬂ CQ‘HEQ&‘W&W BroMidel aminereqss ds'gf'a' When

cal i brat i o Spat T G AL
anount , yt ha;'i-odbﬁe,d anhmn b dansedmwen dire&bybﬁﬁnﬂil'béﬂa|from<a;§£‘vge‘ﬁ&rduitfé/t{:aohﬂhe s:gltn:asl

_avail abl 35 lsamhtm ctsmosed mbdusec! mathmwpmmhe piesdnaeef catplvst beynd it the $usfaces,
"“surface. Tifen FHE 93 E{é% w’l}’t{f ‘iﬁ%’zzg‘ob"ﬂ'f@ f he gignat genprating
surface wi IPREAY B ﬁ'ﬁﬁ sf’ %’ ﬁﬁé‘éﬁ%&mm e, i 0 AR
in the anDukdd iPfhecdha bba CIRN &6 (1) havIfy £thveRertn tBOb Bk oluREEfovihk brodGet 3fthéfirst
result ofo fehayoieumbduotioh df thecsignailgbmematsg wérhundiinftigectiuli rativnocanok iflotherokdureq) Also,
conpl exes. vwhpmeﬁhetq'@almsneretwsap que?% eggdmmﬁhe WPS%‘MPPGB'E" Ff&weqﬂ-bowﬁ@'e'arﬁhe

al so have s ‘?H&?J hﬁﬁ ol tiNelif R%'ﬁ’ §' e, ﬁg,@ef If
pore e QR AT AR R T G Sl
conpet i tksvee@rsnmnmsuwa@et duididéenHitides voayd tea RAgel poytasl pamdslem-ch heutﬁtwe ésgﬂ

are on the lr:hal:'vf:vme:&’1 bound it fther mﬁclec@rt}\elgaﬂles sttendf thhg;;gmemwum@ %:g\erfayg bcr# h

| i §arids be| ‘%5 %'hg %ﬂ-rg agr '"gtcﬁ'ep rf °#908 i SH9CP-

amount or fea A Eﬁ ertA Wil :én?" ﬁ%@&qmﬁ%ﬁe c
concentr gt IAQanQt velly) eCdaﬂmueaJm Ofiive BObred AR GRe ammln HeQI@d’lMsyrv Edidigtich uld
assay. Nor rbdngy, upbi @recipltation atfi aotifferamtt dyecupan |the purtage. Adtesnativelyn @he could employ a
subst ant i alcplyblr;me o&m ‘G‘Fe:t the ficshenayipe rzwdts? :ag:tm' eer?tiggtcwepwse and theaﬁcple
By appr opr Ib g‘ élFﬁ:’:ilco eebx?dazah%e ﬂ@%g‘g}ey %ﬁg :& E ItL ﬁgtgj%js@ﬁ, rg&&))fa ’the
det ect ab%e Eaﬂuasesvh%%u Qs AGSthat wuROS Fodlicete heowm 5% thifd
| evel . heqire% tQs MelEnaime: tfoona infpe maeaeummﬁwmsuadmaﬁp Which bld@s to a surface
appr oxi mat aoyldelfef Bloteddo |thre ddqeasalnehmlpmerpd apdudtien pf Mlmnabsenetfatmm@mpound

det ect abl e sl 81‘”&%“'?% R Eﬁ, Lrgx °$%§p level ¢p) Egﬁ ltlatfgrf’;‘:
signal af f g)lg{s x %u dto te r‘ﬁiég%ﬁg?% é &Séﬁﬁgeneratmg
Concentra% icOMpou lo@ﬂ idridt frddbthe me. d&réﬂﬁhﬁd’uﬁ%d&laﬂ@c i n&m

one can cormada&dvdn&smrgmhtahmeémmtﬁmlmmmmmalam@u@@ doimpeasinddyproduced
surfaces aritia meamthee immfa%%n c;atea'é?gtqrﬁa lang ¢ ewﬂwfentqh@ggﬂmr}gpgmt a,tﬁ,ﬁ'f,'t e
aboye a pr frl\g;d'ﬁa? e suF géjl uwt‘leé f‘ag%?mﬁwro?ti Barll:g‘ (lfl%lh q Tsnigel;[‘l X nsensmve t gtlme
sen - quafil iPRTTodE §1° STaseR T8 U2 48 dr B nstito ar
level at the rreasurerrent surface by the sij gnal IeveI on the cal | bratlon
surface. In this way non-specific effect of the assay medi um on signal
production will be substantially divided out. 65 Where the mp in the
sps nenber-bound-mp is a receptor, one has the additional opportunity to 7
0 093 613 provide for receptor on the calibration surface which binds to an

antigenic site on the receﬁtor portion of the sps nenber-bound-receptor.

o g ey e 2 TR i

anti (anti body) V\hl ch may b| nd to a convem ent determ nant 5| te of the

Y M o o Y o, o o



i

Where the reagents .are incorporated on the surface, for exanple, by

| npKegnation, encapsul ation or adhﬁsb a@éjrreans of a water sol uble
adhestve, the apparatus need only %? in the sanple solution. 15 The
measur e nentpedatute andlehdogendus imtesfarehaeC Algervatil dly Wiitereswb jcalibtatibosurfaees s@armpeiét ties,
so | ong wotohé‘erm'@‘scﬁ‘ thase gurfaces ¢ap bﬁeitsyd inalisuchf aTivee Mmgespteentz ed %'E)lowder

| d
formul at On e ls a ﬁ@%@g&?ﬁi@gg‘ggpﬁ rs fo'?mﬁélrentl anda angqtc%en
cont ai pi rwefie c%hbr oh Gibard %ﬁazw.eer; colied & scﬁeth% nblfydeGial
hormgeneeuusr,anérh@aﬁdm SH 56 is3BidinBRand s shebid dq dasb JHRred aiEaium tS@bMHét&ﬂuneEOl’

non- cat abgllumes ﬁsl pfwizecpnmdurelcn alsvylsttl@nmzv d déralytehandcealitr@ticnf ligang) s,

onl y a SF' q| pv@qats,t n%qaa W exb@ th mp éﬂprovg ﬁsqy&tomc tqlgmg the
systeng, g aﬁ U8 ,Q{ .ﬂS‘Eﬂd ek r gﬁ&
system | fiy %ﬁrféc\é%r@@%%ﬁ?&ouéi b{toQ{besoﬁxﬂarvm dns siagd ﬁr B

whi ch i stiimBavhaiebgihe aiae,nafndsltmthahabenreeﬂmmaceBwthamvrga-ﬁdued Hiligant .sesrszrgbmad

bound t obétwedn thmeemesunq sngaos @nd t&ae esligration $usfaeedh rekbatlao Fcothe ameuyny ofanalgiedn than

Ean%mg

conbi ne pesay mediy
concerl andiE LR e Sl e DB e
25 neCGS&ﬂi’d/enSH @t. g)éo ﬁhtﬂﬁ%@ memaryfm,su.tf eere»e\w.lfdcesbae Fnove Ghd B .

Wher e onsignats @i mgltam Gatf@ky sibuallg canraly 8¢ appropriage dioigaal ther amhwoi ofigmpyst b
ei t her oP@bW'W suffepedf the S'B'@éﬁ?mfwa'wﬂeﬂ pusfege ifteptes ) xagtle datkan: 'E'E"HE'SM' t he

sur f ac8sop Rasren "%p‘»fl 8, that, s at o
o e g T F}wach%? ﬁ%ﬂenﬂ:&é%:@%lt i%&ﬁﬁ"ﬁ%}ﬂeﬁgtﬁeﬁ b
< atal yst °‘*"Q’“ﬁd*dm"ﬁmm?fe Geatitaeny1esuttibg Siedaliblsyrvition hdif &wrﬁ;a@ea m“admamﬁlrétgdt ey

bst r at eargfaimeasyring gf thesigraiit thedivelsuriaers sy I::@ymsore@standaim@ @pgmq\,e g!etﬂeqaat | ng

Lﬂﬁdb '?‘bw de an_ I ncrease or decr eui wfo N
o S R

det ect ed ||gsmd)s délteenpbydly/usingrtind dase oyt but twe différera ha@tsame ha'dleh t&lng theel analyte
gener awi gl theoethey dmmweferremramlc ibratiors hapten alie mepgugementeyrfegs|will haye ambodyteli um

in whi ch“\eta"?'\ge g the sefitygtiop s%‘écedﬁ rayegne ‘h‘& ea?' ph Ueptsn. Whilsinadpe | y
o e R SR S e B
producedcadmaﬁserahd teRddgamous Unbtakes Th topraxsmceanefau&a aka,sst.s Reasast n0at he
sur f ac®s pretifter | né;tom ﬂ:e'dvndeher brodta;tm% enm canp en:ddag‘%:mhel ng
from bi né® "? i 4

bul k sol Hg]:r"’b A % ‘?';g';b ?tsﬁ%?f'FtSrfg' Weé‘@é"vee?l o8 nay

be desir a ﬁ th Qfen\%}SWﬁacoIV\tﬂ@ eo fehﬁmuaeurﬁn.ame%o%& corgdte foR rbdaBros &mk
pr oducion gespettiveciipashigmbm\dnd Galibration seTages TheteforeLthb Winksurd Gf Wihdy@B-bbud-chift@ation

pr oduct Man{i fbich binds to 4@ cali mesu 1—'90!1cht b@ﬂfuoﬂion kaEthedrgmuat of geaide iatthermgedium.

corrpounds“ "ﬁrmereo ioane il “ ’acw %ﬁfzg"'dﬁﬂ @b‘“eﬂﬁ \f’éeCi“I'fév inthgnal
AR o i T T R
in e‘?@i itH fRe aRal\6 RY B B onltid mdabiRerhiérd E\ﬁ#acé}ﬂﬂsé i limid

b I k rredfqn mrhagn ib thelagwhntlof endirbetranad-ligaed whictabindsna shameaduhenient sorfaceinyrefagion to

oyedva a : of @ndiyrep @%s:d@a@ﬁwl@s Ap nv@we n@cam f@erqnmwmsg:\mw include
subst ant P4 ?ﬁu mmgg T s %‘?12825‘% Fm i ?:’a;ﬁoﬁu ’f‘F cag be
achi evgd ré%erﬁ‘srm tKYdpBkbpfiate ESh¥éHtratidhs.Car 4ligh lo# Ak §ol9t'§on5fdeCH § Ja

to a | ar g@upe amlis sqodiid inedseredditita theisbibiiddl Sacethe EBEer@fmé Raxsdentn ImfttnUe
t he part r@#’@ntttz)pmmd meﬁdrf iye then mfrOchei intq rmlumqalsufﬁmdneﬂmm"baedafor ﬁ@r
t he nost ® r“pﬁ'tge" ég§ 6 jehime thér? riasesoare FRmaypd And the

he Tort R ia?egzamu PR IS S oo

at the syrlias that foP4 sigreRl¥pd! G thy\hedstreta ﬁts’f:H& aﬁ.ennér&a HéQrgaaa&eiat tHAIXB1itieaAn
provi de bwface trechnalyte eiil 3 prepastric restenthancd predekdrmitiedramoutih Altéreatively.fog @mploying

f1uor escéar'l'e of the sianal devals of Vgp'geaswﬁéerﬁemaae e, ealibrigter syrfepend copipatingcthesietth one
dye, vvhe i wggeg MPIYISP JPATT BRONILYFREkEn T BB SHEBIER IPiAMar T At 2BAvie
di fferen 8 2 HEEHDib @fvﬁhﬁufs%ﬁ‘m .féémemidlaxalcymnwe SR}k RRRINe B.5. Patent
conbi nat Nen4,zdd,9e6) DpREB--18/Mher e t%e first enzyme produces a signal generatl ng

conpou ndf ;1 zg%fu;th%! ammmmgzmt ggg%wd !gll\l Wié ngtibg :Pg:“eggd) et em:/l‘ @oTpretionchf or
n n © 1N I n
oxi das® ARAHSE o LTSt AT Qe o o BV A OB 7 € o

4 mp, the 55 nore catalase mhlch binds to the surface, the | ess dye that
woul d be produced. Thus, by having a third enzyme present as the

enzynme- bound-m p, the amgunt of enzyne-bound-m p which binds to a surface
woui d be related to the decrease in the observed production of the signal
generating conpound. For quantitation, one can develop a ratio of signal

renent _surface as related to the signal level on the
iod from

the |n|t|at|on of 60 productlon of a S|gnal generatlng conpound to

. Y r Y b1 . o M



The .analyte is a ligand and.the ‘two surfaces have receptors for different T
| i gands, the second |igand being 6 r@&gréfg to as the calibration |Iigand.
Th'e‘venzyrre is conjugated with both Ph n te anal og and the calibration
ligand. A esaimes ® tedoahittatheedlibeation slifseobithednitisllyanthengygietd thtdombdiay @tmigRethpleR t O
a pr edet erbifidinggwheary thermip mayl ia|r¢crtelr fod eaeh af thedwmenaymésiog by awing a common ligand
enzyne- bOLfHH"‘b‘S 'L ed'ﬁﬂﬁ :("ﬂ I"’ 'é"’ér‘fﬂz"ﬁ"él"f"ﬂﬁ"‘e\'ﬁ By he tBeitae o5 tieertiesare molecules
o whic yt
exci pi epts; "an buffer i s added to the sanple to provide a
sol uti on omdraisni ng the anal yte and the enzymne-bound-diligand in sufficient
anount to cofipsbaponents etrtpe:vedm Ittgetsebré@ assa willrbe ctepinalyte ate thBastitementaag calibiFtdn
surf ace, WHT:?C&S §tes|9r‘a'l§§fdﬁ P'I“a' g?@'gg’ﬁﬂ HOU"'aafqu'P@gf'eH@ geggggttt;)fghe
cal i brati | HRer
t he sol 'ttJt g@ngag{%ja&%% oggggrergsona%?ﬁ?ﬁ sy whereb t he :
anal yt e biandstet 0 t he rreasurerrent surface and the enzyrre bound- d| ligand is
di stributed lﬁl@tlmnﬂh@s ﬂfe%:m%mmtenmwfm@faame@ h\ebmlmdmpeﬂlﬂognosnﬂvfeameucr n
rel ation tlge PAKeERIGPE Hgandsa "e ﬁ‘af'\h eag'gfa m‘e 1 8plypeptides and groteins,
suf fi ci @ntPo ;; P m ,,,o,, gtngggmfpﬂ%ba combingiond iNflude, Pasteriar fiuseemo
surfaces ar erree;r}am rd 6fQH3 hridft e@&&g’é}he H&Fhélr éx%ae;imeeelf dr&'liBcidked in U.S.
devel oprrerl’hteemzasrsmmm lé\fntaer etaal.l parsaiwp celumes n@tb 2Dr sufficient signal
generat i n%ﬁq ound to be forrred on the surfaces, the surfaces are rem)ved
[

: !
and thes ::P éa.P cz%par?:wr(f ef%r eSlianm ly llzatron o ?n(fip a?l alo rm

choi ce of n‘iéa r@rﬂ&fﬂ?f ar@c@hb‘?ﬂr a@ a'nl%@ m %Ur(efra?lg‘-:theu de wil Eom
t he cal i brigd dame f&uadwmuﬁ&egbaag osenlsd bs fot &G strokbf dcebrberit etn &ssmst

fromthe mpewiecingswstem ts mrfuacerntetfmeecewmhltnb aspayi Detupddriyint strtlmrreasmt tserfameatSmay
a migie pf 99 m@ns Pgﬁ'alnam om

gg;ggg:égﬁﬁ?é%%g@mﬁ%ﬁa %.%i léa% Mﬁ mg%é«" for %’ 0

- Thus, one gesdratinbtcaingoumd. | Mredi ate qualitative result by vi suaI observa |on
and if sne M@rﬁeéacas mumeq\rametvaa»esan rnmseanémvhmaymdld neipns, Mem al

at the t la oncav, r fu o K tcrttlca %j fqﬂg%wﬁ becan
25 be ob %rﬁ%jrw ,r‘}f ”‘%Eﬁi o afygtzrr DT %sed
whi ch Wi | Ime Q6 aaocs mg Qpil rarrm akthip) diso, t@-orsdu e&au@. ,sraana

sanpl e andcontengiems s@pbriitg eachveutficetdnea sapafatcreechbrical pmpdmcmemnrfm:bs trlag farmganal
gener at i ngntess#mnmﬂtheﬁypp%mamn#eff rhpcswrvaha'tvrfer Apliest layanlon then

this case, S“QWE i’jﬁqﬁp b éofthq F‘g& 'Zﬂlfv '\jff‘f‘;ofeszese vﬁg gg,{% ébnaw,e{ﬁ .

enzynme butg,di
ot her h@ptcg%lé‘neffcﬁﬂhgdf rtuas a:swérheufp%l—mabﬂsoaann@af Edi‘tﬁbou evhimwuhematth&d@nﬁrace
wi | | have psodugita eipterro Thétereawafaytreowaptsmcewm riise:3$elden detbll tor a8, Ratent 41299800 & to
will have Léf‘?g d:g osttote ca brat L tn hapt en. . ' ahér c tc%sr’trsnagtheogjl d
ol be ¢ gy i A %{; iyl el
pr Operusesomrs%h tH$l é‘d 54T OrbriOf1978 8nd ESdieEdsas) AN @hdrs), SRk

S oul d be aanﬂaechnaﬂaifmutelayd linordahia Glotyaretsp bigth inatuc0 B Syinthasc, anaicmmemus

ri al s.therénd mayde proloyadres theenategial foyrthe olidsusrfaed. Howtrative golvewesinciida poly@bylene,

pr edet er mifGHErAY .,.n‘t°'”f“b:2 E e sfﬁ‘ gf"?fg by pen ri%'f‘%‘fn.ff%é liose.
corrpoun.g, d’i&?pp ?p Bpdr, g?agkﬁs §§§Mc Iords
addi tion tsemu:bteruét&eeﬁteams,,certﬁe&osuréa&ee.samdoh aidl il B BstEREDMEEHTEg RTINS
of a fi I’Stpl'Q!ﬂfZS/ﬁ’E \aklatirts, ljpopelysaecbaridep rsitidatest aganasehandpolyagylrsidesadrepolyoterst vadch
enzyne of @ Eﬂ? S} JUgR cHextrans aolyalkyl f‘ﬁ?‘% 'G'E‘tb‘lf@ [to 3 eqrleontajgens) or
enzyne- ho h:'g'? a{?j; IROGIE cXBRIYATS SYo8 S PRYSRDY @ai'dﬂr_e’sfrfé’(?f’" glgms!
measur efrent  an ca | Bration surfaces. Theref ore, the armunt of
enzyne- bosighaCprbddeingtsygem| i gand whi ch binds to the calibration surface wll
not be a f unEf!ersmnalcvadyﬂ@ Eemmay bé mu'mafaw@mﬁa'v@emnﬂﬁrr@mceinrqvwgtah'@hf' catlon

(enzyme. bd’“'trf,fi tiel%:-ca a olrc aF?em m ' l rcatrmasha re ult as\;[irll‘ a;} rarﬁ rta tmg
t

assay n&diguBioda utPr

surf aces, bading0d 1aigh aumaagetnt sgmyen .etmgmisur aedt.ésrarsa b&dohhg beurfdorrfmu, tWJré Iala r

may then batiocceframptificition.t h t he sanple. The enzyrre bound | i gand whi ch 45
conpet es i t fraqe@mendy ;tﬂ'@al“tﬂ‘ t'tahéfe loygdl arg)fu rﬁ%m"t@urqsemommrptrmbes in
i mi t edssartR", PeEgPyens § APTRIHY BTPRIIPT JEY BR f‘?‘f’i‘ "hé"e Pftenp fited previously
enzyme- bound- Ilgand whi ch binds to the neasurenent surface in relation to
varyi ng amounts of analyte present in tWe medium As previously indicated,
the fornmulation may include buffers, stabilizers and excipients, in
addition to the (enzyne-bound-ligand)s and substrates. The formul ati on may 3
be first dissolved in an aqueous nediumto provide a solution having the 50 4

reagents at the aﬁﬁrOﬂri ate concentrations. An aliquot of the solution may
tha oAl 1t i AN

Since the first enzyne is essenti al for the enzyrratlc reactlon to proceed

.. o o o Y Y




65 atmmount of anal yte present. in the assay nedium One could then provide
for the same conbi nation of 9 0 093 613 enzynes to be bound to the

cal fsration surface, either initi a 99§r6?ﬂrough the internmediacy of mp
conpl ex bi nheMgo ob\péHidle sdiebeinp cORVENiIGHE Q¥JahiB oRinbRBAEP h@dieul Muc ACiBteR bartidi& dr\\O
enzynes olessey Thasw havg alzo beamurndivelyalestribalin thelierailie The\Sizewinthy FRrticle WIlGecerilige
enzynme nine&gineabopinlp 19100 ien s'aqlmmr d| fferent enzyme m)l ecul es to whi ch t he

analyi g s IRHEIcana arocuEng pater o eﬂﬂj@? 4 Forengunc i fnno
2 bE 1 R I S T R E’ﬁf‘i@ zﬁf%z%‘z;‘:, el i
t

pr oduci Ngnzgmsticand z@sanawmrrﬂaabeem@@}e b ke ngl as@dsner%

recept or emiﬂh\edsn gnadatamodtuual m dggi'm eymewi Il the mdnudtatha’e beigg hly @ne catalyst, this
cataly wthsﬂ%@s'ye'nsftt piarface thpugh @mpfes fasmatignyint |
Fr eque'ﬁt "' ']th gg AT IOeRATRNSTOHRNER YhIGH el change

Anal yte a=o themdz athy .@au& es | fRINEE BansFdavSidhicBy2H By masta:%&aurmﬁ#p by
bei ng nowiideitHeaighal gaferqm yodolieD Tiesrefdrh,Gvhipralthyeedis bropore chthiga uSuaiifian ¢hireie, te |

nor mal | y sibesal eﬂgn{rmmmn Btttlllfd'sbve the catalyst m paip piditssubstreke [in enme imptancestt may be

pol ysa’écﬁ%ﬁ'i’% %ﬁém WA gutagershRAE f'?%fﬁ?'%‘ﬁ%’f’%? reacts \WiEN the, FASHRISK | ons

oun ro uce t e sn n eneratin

i ncl ude BAEALLY ”ma Ichkafogts wh ma%ﬁsmasnc%ﬁmm.&%uﬂr;ﬁ{yh@,anau%ﬁbnﬁmg

cel | nmenbdtaypesr tw% RBzy e, WheR thittvd lcRal(dts 4rb Rolatdiah Watthe bra@Rt bne W thd suB4HAIRY US

ex arrpl es thelother Bifthigsysteoh, there oeeidbe bnly bheSoluféamr aubstrate WIB6h B4 Gndemo kidcensine chabtgeal .
parti cAl aﬁ"#"\ge‘éb\l '{'JPr?éa'YEEF YVU"'E@SU';EG‘ "NEWWE’WEWP'V&%H"E&HWW'@R ?f@rﬁ’?:ﬂ}?l?'%ﬁ!w' The

inder i %%?f‘f’ o é‘{ﬂ%‘@ o] ,z‘ﬁg mmgm Qﬁé ﬁ{:gﬁ%f‘@ ol ot féf@l’a?st

to form orﬁw cﬁlB d&‘cﬂé tnBsig éloﬁlu§lt“e

Girlre{r al | yeacttvwiem ﬁ}e:r k3t RO $iGRaC hradRinglcbinpdimd td1frodadThe E@ﬁal bé)tel‘hnﬁ@&:rﬁddtbﬁcaces

g xhos eﬁnrtbemast pat thetinvolyed @armg i betdg@lvbentredlqwemberr@e cse deflhedrglvgsaal

pr oduci ng“ g&tl rﬂfPS:/"rﬁVr? g goluby i ng l;’weré ly lap: o

St ruct ur B A E S T oorae Ok Eratinh WE DGl Dl "{tﬁ éé'#&'é m?ﬂ.%
CONPOSI t WRES t \$dcdRaYenBfhetcatily¥d: sl&ﬁ@reeénoﬁ(wm@&i the Qrseiuélof fﬁréi%ﬁ&&e%d the dye
conbi at peassdrher eof . The materi al chosen for the surfaces nust be able to

i nteract withe emeatm rgmnn rgame'pb@ g fvmmlmehtf ttb pradustvhidsiis Ma{bstme afpnathes

d n ich
s gnal 9823/53; as ang % "grﬁ?at Theqm;ﬂ &%ion may be Tﬁﬁdt@‘ f%s[ Q"‘f (gf\
anot her gL NRARROHRRAE oy SkaihE piridbilBIs 1o Gidecds whHar o Gitle é’ E&bbtlor bhd
W th tihhe ositggbahe gsa&amhatmg nﬁeapmwm:eds glucose Béy &ath Byegudawoxaﬁwarama,de
vari ety bfdr@ape@mamdhtbmmd amlma@yllmamwmmeeswnellm&om&ursdeqoemuungthen
t he manné'ﬂ“ ﬁE“plPé%m '@gaff nzy ust{,]aot [ vg@%ﬁrfa Tﬂée "}%{B&%@njs
d| scs, o, :}!ﬂi ot H&'kl BZI:‘ g?f)% (;/F/ not
i i 3l oardlfdh Hafi piod %'sﬂﬂst b e QR IO biden %rr)es) {16k ¢ elddMblue could
convem eaétauzue averdofVersidn of NAB landlhyiesa8inonmes to NADH @ab Béadtsh\&itISEMﬁ ad@Beditthde ahe

support eéa@m'ahlueitmm rin rﬂmbeqsencs of Horals chainy gidehyteshte, Pr@a Ihblar , wide bariety s r i p,

Sunpor b T R g gﬁ%ﬁf‘;ﬁm o estwmﬁy -

rman bRtAGHLR ofd8iding .tﬁ REchSAR Glokwiy) lif 40 @it Cih Shd su‘sancEro@me Qaensupport
ty | cal |y f\tunmsrngmaina pbi edeynien ?@v be)ﬂnblh\edsmppwudasmnasgmereﬁh mpbunﬁramﬂat he

support enecswﬁ%@d cwyb'f' “?)P i?at?é b§ Eﬂ E Epcluce e ¥ V"F°"EHF'§@H'
be pO %ne tﬁ'n&' Tuéﬂﬁlsg)o& Mf %ﬁjﬁ Ses %ﬁ CII? ;S)Q u @j: the
syst em ra'ilH andT e fblﬁ) &8 filistRENA of V4rio ch #Bgemployed
pol yf uncte pmadla fa efelﬁﬁtla&ﬂ'odlmtlcﬁﬂjfmetslgﬂﬂ gemahectimd@omjatng sodfac&iyssally &erendll | as
t o per m be poneterredy ca@ﬂvﬂﬁﬂ@ﬁum wearsdndigated previoyshy, by aparopriaté Cﬂohesﬁtgqmtawst at
produgy ndesi ffeg.f:, P LT e e o e e cc L et ai
inUS EQ’LI ith gzgﬁ r%ltﬁét HEH m l}be esnrab% cﬁe@@seQﬁm%&ﬁlof € SUrf ace
materlal to formt e rreasurerrent and calibration surfaces nay be by well
knovvn techni ques, commonly available in the literature. See, for exanple,
"I mobilized Enzynes,"” 45 Ichiro Chi bata, Hal sted Press, New York (1978)
and CQfitrecasas, J. Biol. Chem, 245:3059 (1970). A wide variety of organic
and i norganic poI ynmers, both natural and synthetic, and conbi nations
t hereof, may be enployed as the naterial for the solid surface.
Il'lustrative polyners include polyethylene, polypropylene,
pol y(£%¢net hyl but ene), pol ystyrene, pol ynethacryl ate, poly(ethylene
/t erepht hal ate), rayon, nylon, poly(vinyl butyrate), silicones,
pol yf or mal dehyde, cellul ose, cellul os# acetate and nitrocel |l ul ose. 50 O her
materials which may be enpl oyed include paper, glasses, ceramcs, netals,
nmet al oi ds, semni conductive materials, cernets or silicates. In addition are
i ncl uded substances that formgels, such as proteins, e.g., gelatins, i
= charides, silicates, agarose; and pol yacryl am des or polyners
glyvcols
(aI kyI ene of 2 to 3 car bon atoms) or surfact ants e.g., arrphl phi.l lC R
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60 - In the non-catalytic system the anplification is as a result of
havi‘ng a plurality of signal generaHR@é’fBﬁg{l onalities bound to a hub or
particle. Wen the hub or particle he surface through mp
bi nding, a | arge nunber of the signal generating functionalities al so
becone bound. Thus, there is a fixed ratio of anplification. The common
functionalities that are enpl oyed are fluuorescers and chem | um nescers, or
precursors 65 thereof. scriptigns gof gxeaplﬂry conmpounds may be found in
the U S. Patent cited |pgevi oust:?, 10> @593‘&613 The i}lub or particle can
be any convenient organgc or in ganﬁ%ﬁeg_: eus S ag |at ex sparticles or
gl asses. These have allsp been ex ensa\ﬁe‘@)& s@rl b@g I’% | Berature The
size of the particle '$I gener ﬁﬁgﬁgo rabo =[§rr] in
di anmeter. The catal ytijcg p;oduél g-§s<§st._m p Et% producti on
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"a n :1@ di t® t he

A%t e Thi E'h"‘tn%l%r gﬁé‘s é”?r‘*a‘hsf%?n‘ﬁ?mn whi ch
detett able €ignal at-the<réasur efrent~surface. For
the nost part, the prgduct resulting fromthe transformation catalyzed by
t he_cat al yst-bound-ngg will be the signal generati ng conpound. Therefore,
where there is on|y ®nescat al yst, usya |y an gnzyne, the signal producing
systemwi || invol ge £ e.:cate?;’l ystg bouscE mp a its substrage. In sone
i nstances it may % Ee5| bl é°to ﬁzﬁ/e a "cpupl er>abour§1oto t he surface,
where the catal ytPc Briogluct greac§s w'th t he "-\:ouplce_g‘éd co@éund to produce
the signal generaging (cC@gpolndl. PgefBrdibly, t@ c%t%l'-ysts‘“g |1 be enpl oyed,
either a contn‘natEon f an enzyne ®and @ non- enzynme catal yst or two enzynes,
where the two ﬁatal ystls are related inthat the product of one is the
substrate of t ther]. In this systerﬂ' there need be only one solute or
substrate whi ch can urnider go successi v%changes 20 catal yzed by the
catal ysts, which %esul ts in the corrpgtma |nvo.Lved Wi th production of a
det ect abl e signal® Far ghe nost 'gart°§:1§\/§ever= there will, norgally be a
substrate for the&’flEstgenzyrre i® the Sgrd es and a seconcﬁ,ﬁcﬁhﬁound whi ch
serves as a precu‘rsom t8 the co oun%&E‘oB)I ved in@ he pr@lﬁcﬁﬁc&h of the
signal, normally provi dgng the rrpo&m;l:\ﬁhl ct‘gpro@ces tt%osg Hrgal . Thus,
t he product of the firls&é enByne dray NSaSS Wi th t hd precur%@rntr(r-the Si gnal
produci ng conpound to [provide the signal generating conpound. 25 For
the nost part, the ipgvolved reacfions wll be hydrolysis or redox
reacvions. In the cagg of hydrol sis& substitution ofg a dye by a water
sol ubi l'i zi ng corrpound i Bigyed by =N eEzymatl caL,I y | aplgl e Bnd, where two
enzymatic steps are .Equl_a e@ §o a;esuL-t in thegi ns@gtﬂe dye product is
illustrative of thisgtlyp& ofy gys%em °By cont rgst, 8 agr edok reactions, the
first enzyne can progu Baan Sgsedt | ag substrage fcgg.:@he sgcond enzyne,
where the second enzy catéﬁyzes the& reaction between the product of the
first enzyne and the dye 30 precursor. The enzymatic reaction may involve
modi fying the soluteestpp a product which is the gubstrate ofp another enzyne
or production of a c Qund whi ch does not |nclsud a subst&zntl al portion of
the sol ute, which segv sas gl eg? substrageg_ e fi rsga=5|tuat| on nmay be
illustrated by gl ucos;e hc&pha bg ng cat aﬁ)ﬂl c%tl |y hygh‘sol yzed by
al kal i ne phosphat aseit c:gﬁ udpse, m\ﬂwel‘o’?e gl ucos® & s & substB@e for gl ucose
35 oxidase. The second| situation may be illustrated by gl ucose being
oxi di zed by gl ucose ox|dase®t o pPovi & hydrogén pé& oxi de Whi ch woul d
enzymatically react with the signal generator precursor to produce the
signal generator. Coupled catalysts can also involve an enzynme with a
pon-enzymati ¢ catal yst. The enzynme can produce a reactant which undergoes a
reaction catal yzed by the non-enzymati cltatal yst or the non-enzymatic 40
catal yst may produce a substrate (includes coenzynes) for the enzyme. For
exanpl e, Meldola blue could catal yze the conversion of NAD and
hydr oqui nones to NADH whi ch reacts with FMN oxi doreductase and bacteri al
l uci ferase in the presence of |ong chain al dehydes to product light. A w.de
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generat i ng conpound. The following table is illustrative of various
conbinati ons which nay be enployed to provide for preferential production
of 'the signal generating conpound 90 ?5 3 face. Usually there will be a
preferred cabitlopsibushi mbiyeof the ldtaGiicatet! Biide aay béilibamitaivipn other Oues Wiiich have the
appropri atqpetﬁqmbdm r@fwrementimm san tetmadified tohayetheproeer lelafttereqwmmsetrs ftmthe

e I A N B i T

second e@ﬁd&? Qen%m@upent?a Qﬂég)hthb'ayé)@ﬁﬁe'rﬁ t@ﬁsoﬁiﬂb“ ih@ﬂ% ért if We t, light
desi r abl emission enegrtweméasdred. posi tions. 60 0 093 613 0 093 613 Quite

obvi ousl y, IWnstead qf)# c'!elfmcad aatiof tecineALYaNg PEAguctdo pragu ceevegrgne!ememtleaicqmnonndatmr

dyeS \Mgl eﬂ(\)’::lucet es pr mﬁ?\% tﬁ)l‘?:;i::\é Y’lm‘;g;ou :9 e.an eﬁerorwﬁerffesro V1 ef ! ed
to have GhGeh s:?r ar @gus.mraeﬁ tie sdffa icférbe W63 Trdck Wil He

addi ti on,mad&s ﬁer&ﬂﬁ’brﬁ@l‘le&i:ﬂldoluﬁ abh ghaatgemggrcarp oriRe duoRE. ByZ@ﬁbonmg
concent r atsigosi gsfterathns cdlyleounﬂ rw- emmu»ie tq: arotanl cpndentradion,ghe ¢hsersed figrekfronh the

addi t i on Progust bpynd e rfemﬁurtf'wedémhsam'@ °rF'ﬁ'ed B SR

sol uti8n® Jugrepsee qgirr'reé@a'wrr a'ﬁ‘b Fﬁ g saltierERuERS ARk BT

whi ch pr@cr pitates on the surface Dependr ng upon the nat ure of the dye

ei t her | iagbilanabaesigsi on by the dye or, if fluorescent, |ight enission nay
be nmeasur edVaﬂPvS!rBé!eW@Fatﬁ'abmll'rffefmeﬂtrvel&cwme@ (i) taﬁ s@m_c msa rmlafw Gnymduce

t he sr’@né?bsgétﬁgfaf??t Yfﬁ?ﬁr Vi???és %’ 'Oﬁ“ 'H’rf\"fré‘ﬁ Z el

be sel eCthiioy, dakibial srate.nu"rﬁ’,&“o 8ilaBal o fitia %"r':s ,f': ;‘a..a’r@“mpro&riuce
the si gnalrfQRRe) . PdyslQIBRO Yiebis. FOT exarrp , one could y rolyze an ester

or et her to produce an insoluble colorless formof a charge sensitive dye

e25sﬁr‘ﬂ?m9m8rr‘ﬁ§"$ocal chai%gad t the surface will be nmade substantially
EI

d| fferent f e ptﬁ g \f g g%%m frg" Flf" e.
By enp Wf Wi a?l ?geagrsﬁﬂ. 'g%gﬂ i\ﬂ% t%mﬁ&&ﬁr‘e@re&%:i .ar.ﬂgf X
concent r ater @nugrédaenﬁ IR wregia&ins faFeOéi‘iuil d: e S-OB-cdhixirelethy) nhdaghirtesl aee

woul d i ﬂ«ﬁm rgtﬂls!atpb xrﬂasemNHﬁe- d@a\ctsurrcmlmlhe Emlstamth Wlmpthvlarqmnjorpnase

o s TS A AT S e A A

mat er i al iivdbdolet ' €quent In the subj ect assays. Part icularly,
enzymess20 substrat es, cof actors, activators, scavengers or inhibitors may
be incl uéwnn'*h’t he assa rredr um In addition, buffers will normally be

pr esent, é’l&‘ﬂ ohasten 5‘22.%? Pysd LA quent LYol AddiLion, 1o these 9fri<r,rkusves
addi t on%uon; ok TEpord 3 e T A ﬂp%i

parti cil aﬁ&dywmorwolsaeére ssparai.agzsmér& ,rayasgfpapm& HrWipghetratond yy&@ rits. TR&resumng
Experr e gargridge e@ﬂirsmeﬁhleo fagkdctoniwirg reetxu @se dried unﬂérefraw emyhtoCDl (85 gm

i || ust ratP P'wea ) d% ha e "acm E ‘1‘55 ¥ede rrﬁf eéharr y The
ot herw s /m %}q ?‘ er L@*ﬁ et ‘gﬂmggﬁre J(b ﬁwtﬁ are
by Vol 4MBitrol Bpér VEIhin) for m&e hcmab ed wk@h tempdrtlR

eb{er at ur esmixbire dftahmfou:y ®eénadrphiiet®? mdrmaraed ee-nmmgir(e.d mg/niheplfoebﬂammﬁg— (2.81)at
ab

evi arf’rveas agciscubaigs Hrpugh t o g pp@am 'Mémh ‘PF fmrrqghernB'e repgP-wag thenor se
radi sh p Fdo%ﬁmemsh gtdafe) egﬁd nH giﬂ fion containing sucrose
(2 mlg i) ss flui srem for1 mmcﬁo si (5.6

N - (3~ ghi LY Ve e 4 erwar gall, ne 9.5 hr.

THF- t et r ahydr of ur an; bovi ne serum al bum n; AM N g ucose

oxi dase- &mémpde 2Tr i t on QS 44-ani oni c surfact ant (Rohm and Haas Co.); NaAZ-

Sodi um aff‘*l?f’a“ ”ﬁ’h Pr?é?‘tﬁho 0 | c_acid (Cal bi ochen);
1t
COI- 1. 1 - CaRyl, hlipaest S0z P zﬂ‘i&%gé iy 30 BRI
paper %nﬁtr@%ﬁbf Wﬁcﬁeﬂ@bé?éiﬁ adiidehtTBYeld A Bé2ordrd E

support rb'raefpao 63iin {437 a7 &kmeng) wae tdlledwh. a oviérnkinRB mirﬂ:drpmplen’spédﬁfsb xdrtﬁ)arﬁa:emmayers
(4877x2 7@envr9t9d b pair ef wire gerepns. Jhefiratrolhas plaps m@rﬂdﬁmwﬁh%@ﬁwlwmmwdt WO
scr eens ot '??fjmwf‘%{e Btk rqlisyyerp g"‘iﬁ‘ﬁ“ﬁ"&ﬁ%‘f‘”?‘a e MeBY B aitresseedine fyemove

r eagen . (f?ﬁ@“} vhd Wiss6i9dd ih 5.8 D67 diRRrdmidifahd, Mlich WhPreBrcliBRE b BT Righ ;hewaS
freeze dirbsetrstBalREtel RREIES) T Paper v therilishédihreg MnBDNYHSAS IORGiEHorothetha

12087, Caten|dyigd . th@@?@@) with nitetigers (A Yreid) and gvefhight eff 208 radimior onret hane. The

O s AhSeP A D o TS % WL, Shostivte i LA B0 2

‘washed three times with dichloromethane (2.5 1) and dried with 45 nitrogen
(approximately 7 I/min) for three hour'8 and stored at roomtenperature
overnight. A mxture of antibody to norphine (0.2 ng/n) and GO-AM NE (0.1
ng/ m ) in phosphate buffer (2.81) at [err] was recircul ated through the
reactor at approximately 2 1/mn for four hours. The paper was then washed

W iHiSEhate buffer (4 1) and stabilized with 2.5 1 of a




(159 and BSA (2 mg/nm). Excess'-fluid was renoved with nitrogen (40 psi
(2.8 kg/cn2) for 1 mn, 80 psi (5.6 50 5err]) for 15 sec). The paper was
thQ\@ovacuum dried with nitrogen bl e&jqﬂg 30 m/mn) for 89.5 hr. Exanple
2 Prepar at NsOH. Phe Aittute WHZThcRBHR&RT ovdight VAt stirfBh. dO-AhRE (HBERET (sebDeRwibiHRdbhtion)
wi th HRP awitf RdAZoves added to the foldtion Ibe firal Voludde e‘dﬁmtd’m&’l Akal Emperatichdf GOsairfthevasi N
(3658x270 /milas rolled on a two-inch (50 di anet er spooI W th a a|r

of wire,scre 8 vas fef rea °’§ Hog fiye ho
poper (1o R T SRR G b A e

di anet er s pgin). a so wr th adj acent ayers separate by a pair

screens. The Giucost oxdidakd (Sighs, piCat.ea.4i wasacohéangited Gamtasd mima6q. rmewmeemlmbn P10
was pl ac qredembranesaée ggg%awfﬁ'%g’gﬁ psv(h{%@:;b’bf" he MF?%*E\/%E%‘%T% ‘E‘U’aiﬁw’érd'ab/m}sz
over nl g t % S X n was a Wi %E @

di ssol ved r'eEbtr n cc rrﬁ£ \Fﬁo %‘Tn E%Zﬁhé’d%a 66! rﬁ Q%f pn; x

t hr ough t he-so*asmb ek Wmﬁ%éﬁd pH .55 kresma,o acmpﬂa&emepdo o WS themitdhs ee
times w t hsolltin gongdining thilatdelvde iderivative. mmewhlemrdﬂasaddédﬂromWrsee‘emhoiﬁM afhviene

ni trogeff (gamip "rt’)2 "Aﬁ "6\7&4‘ ﬁ P"a?520®“‘ﬁ1"7 all é p‘F’ %ﬁf 'Eﬂtﬂ"“"’as

react or vva§ 'y\/% '°f 's° ﬂ%’@ th8 I—ﬂfil'-"'e €Y fﬁ?‘j theg 5
non-i nmune s eep err 4 (2% I n phosphate buf fer

adj ust ed teRarkpie 8- 94 W th 1 0 M13 0 093 613 NaC]—I The m xture was
i ncubat #d covijegaiog let marghihestb iHRPI Ng. GO Ani ne (500 ng) (see bel ow for
preparat i on 'nm & rackipnfasivere germkined GYIM (5.9 srel). (NHSA 1265t ard BRGY (2183 maddn BMEHLT t o

fl 7
2.5 1. Finfy ;gg MESHS Pt ! m.x‘iff?%ff %Zﬁ&%sf'e A ZZ."’*" st 3?15*° "3@%’3
reci rcul atce.do g) vsaeee ARG atd o I e e BT PlGhe o
rbact or zmratrharb énd m e 6o:1 TWIM: HREE whilk T2 treactwt rfnafur ¢ na eaction

st abi | i zedniwtuielwa? then apptied m@een(cdjﬁr%) oemio SBS#@ ang /etutert wrtE)OdE&S shdsphateci 0.2.46
renoved u§€l p r7e°s§‘tﬁ°ea%ﬂwﬁ'etqﬁ‘§9' a‘p@ﬁm ad-i g nmererframewnre\mophdm trogen

bl eedi ng ( i 51;; ,:}(‘I? r’; fngﬁm Bc%%% megto ?df %mw sodlum o
rap phadex column, elutm wuth
concent sat g Blired PM orleint} '%t‘m | B eritre Bodidto

bel ow 30 psgm( 'emzr)/s-eti NEMBOMOBM £aatoeate urng OB £%UdbASThe PR Bf tHé alx;uzed
twice 10 agmamgstecﬂto 9.5@fith \Wiitsedium borpleydrifle-wéted sbigtigthdderthnd lheywixture allowed to react for

spect r ophct® ‘?"PY‘!EHP chrgmptagraphy EHERA Bhaid GéPc g';g .51 5 m of
i AR

e Ol B0y oot ‘iii,r:@acﬁ@ﬁg; é‘ft% b
peri odat e, hafd%%fﬂ fBlr &ditidhdi la OOM'gups
chr omat ographed on a 2.5x60 cm col umm of Sephadex GSO* using 2 mM sodi um

acetate pI-EXAmEIe 4and t he rraj or gI ucose oxr dase peaks pooI ed to yield 91. 5 rrt

of a soI“pt raee'hp 'ii?t i E‘!Q, %e rpe“ sol uti 8s .2
o obu ¢ Syaeate S TSI U S i el S R 1
9.5, and tb@n BRAGHstiE) a to procee for e m X was

added about 3.9 rrt of 10 rrg/rrt sodi um borohydrr de the m xture |ncubat ed

over ni gy Fa‘ﬁ'tﬂP*FWen chr omato raphed to renove the sodi um borohydri de.

Sqarpl 5 SO PLITRR SNlpl 5. LoAan a1

The m Xt urfer msmﬁ bteaorﬁ ld:tﬁ)bﬁdlrét\m\ﬁthom miasHgLthe amehcsst Wweéré edth phacadrin g kil of&tdei?éltﬁﬁi
enper at jirselution, saken tohé ssa@t\d vl@tved ttersc@ptedcir VM Th?de‘eelqumnm@d MOPﬂlm mM, pH

oxyam ne (§8.d (? 4 the HRE "92°B"JH93“E)P'3 le 3
buf f er (p ? ﬁm ém gia ﬁ: tr %rsﬁérem Léreg:ﬁrsgilb&% A;;f;??j a
period of u’ke E&offt& ar.%:orm oaarndmatéfas Rféctn > @

mai nt ai ni rrgprbheten tralar differencetupitewith at&provided bsetaeMrachathrreﬂeblan@ spesroptivarmeter.
appl i ed *t0 a 2x30 cm col um of G50 Sephadex and eluted with 0.1 M
phosphate, 0.2 M NaCl,  pH 7.0 buffer and the protein nonitored. The protein
fracti ons were pool ed. To 5 m of 10 ng/mMm HRP in 5 nM sodi um acetate, pH
4.5 buffer, was added 50 m 0.2 M sodiumiodate and the m xture stirred for
30 nin, *fol | owed by chronmatography on a G50 Sephadex columm, eluting with
2 30 mM sodi um acetate buffer, pH 4.5. The protein fractions were pooled to
29 m, the mxture cooled to [err] and 2.9 mM of 0.2 M

2,2' - oxy -b#e—eml—a-m ne in 0.5 Mcarbonate buffer, pH 9.5 at [err] added.
The pH 6f IR@9%Mefure was adjusted to 9.5 with 1 N sodi um bor ohydri de- wat er
gol ution added and the m xture allowed to react for 3.5 hr, followed by
chromat ography through a Sephadex G 50 #bl um. The above procedure was
repeated using 400 ng of HRP and 3.5 g of 2,2 -oxy-bis-ethylamne. No 35
significant change in enzyne activity was observed between the native am ne
and the nodi fied am ne, which had about four additional am no groups.

Exanpl e 4 Preparation of dipsticks 40 For use in assays, 6.35 nm (1/4

+|nr\

e e e s am Ve i | ambUTL e s e e e T

antr-HRP paper of Exarrple 2. The dr SCs were then attached side-by- srde to

.= o, e



Exanpl e 5 45 Standard curve-as afunction of norphine concentration
Standard solutions of 0.1 M phosphate buffer, 0.2 MNaCl (2 ml, pH 7.0)
Werqrspi ked with 0, 100, 330 and 1, 009 gggnétgor phine in duplicate.

Di psticks prepared as in Exanple 4 were inmersed in each solution for one
mn at roomtenperature. Wthout washi ngTA84%e! di psticks were each placed in
2 m of a developer solution, sgaken for 5 sec anﬁMaI | owed to I ncubate for
9 nin. The devel oper i-Acluded—MPRS (50 mM pH-506-8) BSA (2 ng/m),

4-Cl - 1- napht holMqrgh12 ng/ m ) and t he AdBP- Mor phi ne conj ugag.e pRepBs ed | AwRc
Exanmpl e 3 (200 Tg/fm ) —Ater_Tcobattmgfor— 9 the—drpstrtks—were———
renoved, the paPer di sc8Fott%d and read on'387\if88et h 84ri es 44500 0744

refl ectance spggtnﬁp,phot OFREesag3The resul ts apgroiyden i nagable.gd, wheggs
[err] refers to the reflectance of the calibrator disc and RMrefers to the

refl ectance of330he. nor pt#A® 282c. [err] and PaBr]13.%re rdfresended in 848 or
di fference unj whi ch are. proyi ded by the e reflegtanc
spectrophotonﬁogr." 60 6%434'1'%2azée Mar k 14 I\%SngbélS 'Ilgél__E 1????: 0.38

RM 5. 15[ Morph] - 22.8+0.71 Avg. * Avg.
[err] —+e++—6 P23 -66—22 5 . 18--0+—18—69
18. 4 4.4 0.744 100 ng/ n 22.43: 22.93

14.07: 14.47 “Awrage ot all Reg 0.53 10 330 ,, 22.43: 22.24

14.13; .1347075 Thejrgsuﬁs indicate glatgthe reﬂectaandiéﬁayLQgpthe1calibrator disc%in&e%énd%gt-g%orphine
12.75; 11. 8%oncentdadiordin the tesi $hniple, while the refledtdnckDf the morphine disc decreases as the concentration
22.80.71 * AYeomyme dfcreases. Bcemildying the fBlie of e tWd walyen domebemedsgtemehtoand calibrator
ref | ect ance 98Fss BI siapeerd syrve fiscestablishsd derdhe quantitatien pfyeBlintlent of nor phi ne
cokcent ragi (ggarj“ﬁne ghe test sanple, while the reflectance of the norphine

di sc decreaggnd#d i€ a5 QGRALA 8 nehiRb HMERRLIGE ahd&dvEiBSHRst iR enpl oying the
rati o of the tswndaadsdebodsibbivrphiee anaaBospBdtebiiffeawle prapardilaa inBxartpi6 5, 2xcepk that eight
st andar d curreplicétes wees pedarediatebch egnceritratian fans thtabaf 4@ spmplesRipstibks mere ingbatadimgach
6 Standard Qrpl gt%es :‘:!;:FL f (S’fe? g’mulgfr?z';wﬁﬁﬁﬁfé"a&ﬂfeéﬁ‘t*&?ﬁ Bl Rt s ikaitmes
time Standard Sofutions of nor phi ne and phosphate buffer were prepared as
in Exanple 5, except that eight replicatessueere prepared at each
concentrati on fef—a—total—of—46—sarptes—bipst+eks—were—rRedbated—+r—each
of the test sanples for one minute and thdkeafter placedfwn devel oper

sol uti on ¥Exanpl e ?),?rmr t et'. ;Prﬂ‘é 30 1 ndi cat egl,rg*The results as s%ri zed

in Table 2. TABLE err] [err] 35
Devel opnent [ Morph] o times 14.1; 11.9 —  Awgt 9.2 9.4 0.79
Avg [err] O 5 1(7) 1w=%;;g-11. 9— - }g; 13-29.5;12.7591. 2 g;g 9.4
0.79 7 4 14.7; 15.7 1 892097 3 — 12154 1550 78650 O
10 17.8: 20.7 T 411;3'31?.“% 5. 522"5' 397 12?'2 0.84
24.3; 24.8 - 121.5; 20.9 2114%; 1370.84-10 737, 786 S8 0.64
14.9; 13.7 - 7.7, 1. 716@; 1690. 64—7  10.0; 10.716. 40.3 16. @64 -
10, 0; 10.4% 10. 3 0. 64 4510 20.1; 20.0 — 13.2; 159 142 @pl 1:
20N - 13.2;: 15.2 MW4.2 5§ #3015 — 1805438 -84 074
18.0; 19.3 18.6 300.74 30 5 99:317  — 953 487 60 - 051
5.1; 6.8 6.0 0.51 7 7 1%.77,16846. 9 — - 93; 949.3;98.4 058 9.4
0.58 50 so : 10 10 21.0; 20.7 ]_—_—0; 2®.97 121 - 11.0 0.5 9;
12.1 11.0 0.55 15 - 15 24, 1;2895234  — 1505167 14149 480 g
0.60 100 00 Id.20 10413 108 - — 322580 54 O e
0.46 7 16.9; 16.1 -7 %o3167.8 — 738 780.4865 o4
10 ss 18.1:; 19.9 - 10 11.318.1109.9 41.1 11.3; 6086 1%1.1 056 24. 7;
26. 3 - 12.7: 12.8 2.8 247:383300 — 127; 128 128 081 6;
11.1 11.8 5.2...5.6 4 AT s .85 514. & 1§
6:9; 6.9 6.9 30@- 43 60 7§ 14.8; 148  16.1 6.9; 18’.3 82.3 1 .224};
20.7 9.9 9.3; 9.3 19. 3 19.4420.7 19.9 9.3; 93 9.3 047 -

’ 0.44

15 24.5; 25.2 25.0 11.9; 100 10.9

: * Average of all R; at each time.
: 65
/i
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15,7

24.5; 25.2

Si xt gefi sanpl es of urine,

into fourggqgtizons of 2 ni.
concentration of 300 ng/nm.

W t h nor Raptudisiitg i nal
4) were pI asetéen sanamrof

25.0

all ferr] at each tinme. 65 15
each frorf 938 ©18rent donor,
Two portions of each sarrpl e were then spiked

'11.9; 10.0

10.9

0.44 * Average of
0 093 613 Exanple 7 Reproducibility -

were each divided

5 Dipsticks (Exanple
pirret eaoh frama diffecanh ddred Weor eaolmenvmmlutoefour'ﬁoelms SZtmlc ks

were re Gaﬁ"ﬁ'ed@mﬁh 'kes’d‘}r'"ti‘t meyiphi ?t o'a fP
S*' Each sfggf i ﬁgﬂg 40 ﬁgp L shfﬂ o i
| n Tabl e sho
0. 83 15 2

NO . 13. 9 17 5 1 26 YESABLE3 1 . 0.79 3
NO 1 15.3 17 © YES
13.9 12. 3 0. sga’ﬂp'e &'”"Z'Nb Re 14.“7 “M’T'B. 1 1.24 YES
16.0 13.2 0.83 35 NO 14.71 19.43 .32 NO
14.0 16. 8 1.20 YES  YES 15. 4153 11251 0.830. 72 6 NO
12.0 15 17.2 1.43 %ES_ o 12930 5076 30 7 NO
13.1 16. 1 1.23 YES 14.2 4 0.94 8 NO
13. 0 16.7 1.29 35 ' 147 ]‘é? 078 YES |
13.6 11.4 0.84 9 NONO 153 1673 1129, 12 1.18 YES
15.9 2 13.8 0.87 40 YES - 138 123 1(00.88 NO
14.3 18. 4 1.28 YES 15.3 12.8 0.83 11 ~NO
14.7 18.1 1.24' ¥ES NS 15. 2}‘;(7, ﬂggl 1290.79 45 12 NO
13; 7 17.4 1.27 YES 13. 12°1 0.91 13 NO
129 5 17.7 1.40 so NO 14.0 -16.8 1.20 YES
12.7 11.5 0.90 14 YESNO 154 1517 0.729. 2 1.23 YES
16. 6 13.1 0.79 55 15 NO

NO 12.0 12.2 143
13.3 17.9 1.35 YES  ygs 12. 6129 1§20  437¢0.79 16 NO
14.2 3 18.6 1.31 YES 14, 11.8 0.83 60 Exanple 8

Ef fect of varying the congentratMon of HRP— noriphi ne cadj ugate in the

devel oper sol ution Two devel operYESol uti¥s wer'é4prep®*d as in Exanple 5,
except that the first sol

concengy ation at 150 ng/

The results are shown in Table 4

40

45

50

55

60

65

Examplie 8

tion i

9
10
1
12
13
14
15

16

| uded, 55 HRP- B/grphl NGg conj ugat e,
: and\tE e secgq,d soI,qw on Q,f84300 ng/ m . 6

. 16

NO 16.3
YES 15.9
NO 14.3
YES 15.3
NO 14.7
YES 15.2
NO 13.7
YES 13.2
NO 12.7
YES 12.7
NO 15.7
YES 16.6
NO 13.3
YES 12.6
NO 14.2
YES 14.2

19.12
138

18.4
12.8

18.1
124

174
121

17.7
11.5

19.2
131

17.9
10.0

18.6
1.8

1.18
0.87

1.28
0.83

1.24
0.79

1.27
0.9

1.40
0.90

1.23
0.79

1.35
0.79

1.31
0.83

Effect of varying the concentration of HRP-morphine conjugate in the developer solution

Two developer solutions were prepared as in Example 5, except that the first solution included a
HRP-Morphine conjugate, concentration at 150 ng/ml, and the second solution of 300 ng/ml.

The results are shown in Table 4.
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0 093 613 TABLE 4 [err] _ ' [err] Developnent 5 [Morp

[ HRP- Nbr ph] time O 150 18 18.56; 17. 82
17. 08 12.92; 12.31; 12.60 0.771 300 9 16.17; 13.80;
15.26.~ 10.31; 9.89; 11.06 0.69 10 30 150 18
f6.82; 16.61; 16.85 8.92: 7.83; 9.10 093 €152 300 9

15.18; 13.80; 13.12 6.87; 6.61; 6.80 L. 0 48 100 150 :

18 15.94; 15.95; 18.09  7.48; 8. 06" 6.7 0. 45 300 ' 9
15.33; 12.34; 14.45 5.77; 5.27; 6.21 ongl 1000 rL50

18 18.26; 16.92; l7.9303veldinrr@6: 5—36+—5—50 —32—366

14. 14; 13°29iMorph.ly 1 HRPsM@ggh]l @, 13time;, 23 0.37 20 The resul ts Rw/Rc
denonstrate thaf, the s ect metnQd and a S OV €
accurate net hodBf or deg%rm' ni ng ?‘ge pr es%e ,Z 2 E ‘i'f % %gg i um ?Zf

either qualitatively or quantitatively. Geatly enhanced accuracy I n the

det erm ndfi on i38 obtai HR8d by havﬂﬂg a cal6.43r a6.pon6sSar f ac®ohi7éd: P UVvi degsa
signal and is subject 8 the same?®infl uelt'® 1384 Bléct uakPonsb¥s §4fe 048
production of {jge signgly at the syrface gepengdent,gypon ti:ga agakytéey, 0.45

concentration. Thus, oge is able po visugiday 18les:elaane tdey. peesengA of gy
25 anal yt’& above a predeterm ned | evel or by enpl oyl ng ratios of the signal

| evel from eatl®%of thel®urfaces, Bne can!&f8ans$% ai7@3t he %&eﬁ@@-d S&sul t@,32 n

relation to_ratios obt¥ned with RBnown ah’bﬂnﬂ%zgof’st‘he anatyt 8'3%ndGr aph?-#y

the change in ratio of signal level with change in concentration. The

sub J ect met hodharedulspisaoadtiate thatabe sibjekOmethod@ridoapparaths antvisg der d simem:ahmycmgne
petitiver h@t for ﬁetafnndpmﬁ'e@s@a ofnneméwe fe2 evmcethsf atraetagv uamapivelv

t h id
Fcan be { fﬁ’@ff T %‘ﬁﬁi ‘lé‘%ﬁ' ﬁ,b ;‘* Ya:ihé’sui}aii
Fur t her mor e x@en awn l'ﬁ‘:pson@ atis RV ¢ @HherindUi ires dhce of an
saf ety fastanalytelaao\tehadredﬁeharnsa eidrer bytdrwlbytdgeatmaasmé @ﬁﬂaﬂevélffrotrmcbﬁﬁfa &/ §.2faces,
sanple w | Ionafcﬂemantlth'e thheeqbservasiresuts Buretatiando satids gwln@rwm krawg ampergeof the analvte
conpar abl y. 2 "¥Q "L@H&e é'?ai" ? "\/\PF'P of ﬁ'géﬁf‘ﬁ dE‘th'é*aﬁ’E’@Fe in tI’P"t he for e.
i nventi on haate Aipisgt el e?ﬁaﬁ‘iﬁ%’ g’éfﬁé ?'nﬁy“ a"‘ g ":J'véi
exanpl e ta@rureeurms&&: oAl Huhuera élGe feiov ste% .I.d ;haw muan Foty
certai n chamgesinaraternmsiotherctan ttnnﬁeasmymdm of3be yriayetsaropld will dffhit thelnivasweopeswface

t he appende@dcqabhf#s’" serfenermmraran\rn’étundgeersw ‘d@t'Ereffﬁqnfrrg/*the “retste'nce in a
sampl e of o Mg nATE I ST e e

njjmodlflc%}m
pair (" mgp" ra&@&sxluﬁ
enpl oyi ng a | abel m p, a Si gna produci ng system and a neasurenent

surface, wh@aimst he armunt of labelled mp which binds to sai d neasurerrent
surface asar Iexforrratlo sreIa thoth apount
f
anal yte i &g& ‘ﬁﬁ‘@ﬁp ,gsfqn‘éﬁi E e ngf‘é'b Yo adB%‘?eﬁPfng
vs%l'H

sai d measur enggl m% es\sloﬁn&a I%Sél d midTR Sndl Broa-!ih m@a%ﬁ.%)he R iAlE) vateel -
si mul t aneousk ymeunt sumeashm @hich bibtdto Bait thesshiretheNE@Ffse@s e resulsaf Ihfigenplxtférmation

rre ers of 'saP'eFeelt ﬁ’&la"muodefcéﬂng'es' ﬁ’é##ﬂdﬁ%%g at |east said IabeI | ed
whi ¢ Pf g]bl e@mf?q;ﬁm aa s ple in an
D ueo assay, mc%mm and si ougﬁor SUCCEesSiv! mmq measureme 4 surface with
Teasur enht sy ?f’ i m.aprroaha% i.tirnml‘!h Bing mgftsa.e‘iabanensf%eh.hmprsaaé'iaﬁﬁaaymof
medi un  chas siglatgdns@tindsmpbitidiabihid MeditrefleM3I6Pdie BEAY tdlited 1€ Mb bAb G bDdMalgidlid suie
to which be@eweme@wunchaaﬁctehedshv one nmenber of 50 said. signal produ0| n
system sai d F’g f‘ﬁé‘“ liyy t'%“WHFaCEMP'ﬁ‘eEFWFﬁb%‘ élt 'Fﬁ?

surf ace, “anf ,\g% %ij e f&? ifafs nﬁ\?g&e?mn
sai d signal ccﬂ%&ﬁcﬁb«h&%ﬂmw ft utrr& meebthé antganél
cal i br at i onswsfacd detigesttbe drheuns bgmlyteah saalsdnmeamsfaeﬂmmndsmﬁau ef dei-dpadtx fafiers.

anount of5 arn‘al2 e*erhquevpdh:s pign bufbsqeane'paqbp dl'ﬁdéﬁfem'd@ntuc'e‘f“ﬁwwbpeleﬁ pre
factors. i R %%g'fjj Ia|m2g§\n%gﬁ:"[ lur P?:Pff gf'tf :%iﬁg Jrggounfigo saldghd%
hub nucleusmf,:gu 'S bband of - a ura

chemi | umi nescarAafezhfoh dEORIEGRs amreeubla&sar&dammdre.rssammmdnedhaagm gicagcidgd
claim2, whesteimnisa gqataivstal ity of fl uorescer nol ecul es are bound to said hub

nucl eus. 8. A%Et’ﬁ‘ﬁ dai"éUF"diir‘i c'Ftﬂ‘ ;ﬁ?ﬁ’ésiﬁ °E'F'éﬁ‘rf§t:;1 raymand 3 wherein said

menber of the7S d? ﬁtﬁr&it‘é ‘:ﬁ %évﬁs%oﬂé tos calib Ioné ﬁ%‘.%g g said
according tebnea[:aigrwf. JhglbrbySﬁé s GRIAY YorhpldxSioARatiBhZY e 6.

according to @& Amehdd aa@herngtdbmamdnyisn 5] ord] wigsedih ;audmgmcbradmcxsgs\dtem includes two
caI | br at ifonensymésers satalysts, avhaesiriibel prades etienegenevoneds tiersubistratsiné thei other gezing.sandithe
bound to said calibration surface during said contacting with the sanple by
means of mp conplex formation. 8 A nethed according to any of clains 4,

5 6 or 7, wherein said signal producing systemincludes two 65 enzynes as

catal ysts, wherein the product of one enzynme is the substrate of the other

enzynme, and the 17
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0-093"'612.% TABLE 4 [err] K - .- [err] Devel opnment 5 ( Mor ph]
[ HRE’xIVbr ph] time '

[er¢ls O 150 18 o 09318186; 17.82; 17.08 12. 92:
12.31; 12.60 0.71 300 9 16.17; 13.80: 15.26 10. 31;
9.89; 11.06 0.69 10 30 15(JABLE 4 18 16.82; 16.61;
16.85 8.92: 7.83: 9.17 0.52 300 R 9 al5.18; 13.80;
13.12 6.87; 6.61; 6.80 DeQeikinehd €150 Y18

15.94; ¥5. Qprph$. GORP- Marpma 8 @86p 6. 72 0. 45 300 9 RulRe
15. 33: 12-311——2%4—45 5 oy 624 O—A+—+5—1006— > 1216;.;6 —
18 18 16 17 93 26 5 60 . 071 g
14.14: 13.29: 15.41 gggs 53: 6.13 4. 23%%66 %7 fB %rge rg ul%g 08l

denonst rat e timt the 1sabj ect nefshod anmb.appasatmsspr ovashe b3 a@.13i nples2and
accurate nmethod for @@@ernning%he presmoesmﬂsan ana8.8n e6bn H.80edi LAMS

ei ther quali t&; ively quantitgtively, Y, enhanc accurac I n the
determ nation’is obté ed by ha\% ng a @33[ E% é surfZ 7érow

signal and is subject to the sane influences an ?I uctuati ons as t he
producti on abod he sigsml at theissurfaces.zmepesremnnesupons.dehes.agalsyspe  0.32
concentration. Thus, 3%he is abl @ to vi st '§2Uel5dl ni neb.Bhebpieddhce dk37an
25 anal yt e above a predeternined rever or by enptoying ratios of the srgnal
level f10m efifeheddits bidifonsidts e sijit Mo BRNSIphiuS pldlRie ARIEHMAE afPiddlb® | N
rel ati on @thodtférdetetbining Niedpradehde dfraﬁwnalaamumh&dmh titver qualifatiiely dyilargitaAiRély.Ng
the c hangé‘-rqaﬂv erdyanogd eﬂcursmmmb detergrdnation is nbtelneﬂrkgé\avlm Tolifration serfacewhichiprevides

i 1) B zﬁf&ﬁ%ﬁ%&foﬁfgfmé“?}’:g SR T

and can en@&h TqQérisRe Y obsBivad re¥@isYn thmeaiah ssth.ﬁam KPGWS BRBEHs of the analyte
Fur t her noreq gtahidngreielvbarggeiimvaiovas sfgesV leveb pish almaige inosanceatrbtipn. a bui [ t-in
saf ety fact ofhe guhietiyaethed ansh @PPG'PWGrPfQVI'T&rfOt neane&sqﬂveﬁm "meP'h\E"QaPFH‘I‘ Betitive

| tivel
sarrpl e lEth%lélst@gr ersoynnel Lﬁhg‘ﬁ‘%ilﬁgt?h mv E ste 5 (U;F‘F r:\as:\:: y
conpar abl )fact Wihat efrdfs offlef thin thé llrl:Lashr'am ple I n%?sﬂﬁ
i nvent i on ahdgallbREtn 6@Emes comashrably. SRRPthd ehat m ey ¢ cell ust r at | on and

exanpl e for pithopgstesforhoiog avantlynmbemdescsb@mdsom detail bywdy|of ilestratinniandiexatmpiat
certain cﬁ%filﬁ seaﬁﬁc'?fﬁ\d?fﬂlr‘é"%ﬁ“l“tﬁ'ﬂ‘@" ¥ﬁaebwsﬁpam'eé@wwﬁ ﬂ‘°6’ﬁ@‘"§'<‘;‘db%’ bef
the app8nd®@FUeef AL hesePRET 1ne RPASEH 88™P0r det ermining the presence in a
sanmpl e of oﬁn,.,anal yte, which analyte is a menber of a 40 specific binding
pair ("m p") consisting of ligand and receptor (" antili gand"); said method
.enmpl oying a lMthwomeprmalwlt ¢se ordmeanmge @yspwgm-caamasepmrofa

'sur f ace®™ ViPRStE B ’}T PiPOf ﬁﬁé‘é ?yﬁ ohi ALe "8 Jsai d_measur ement
me ployin alab mlp ucin and asure ent su ace wher

surface asmdhrdy bg"t aﬁtﬁiﬁ»« AL htont Sedlag 1B Wihatih,

anal yte ins mfthdd ©8I68%m loﬂaaaiysaln amessb@,drnedhimrl sing t e steps of corrb| ni ng

sal d neasur esaizhinetbod Eameisiag thesstapd of comidindng samameaﬁﬁremqmegd@eamssqd panatilelimaand
rrul t affe @au4s SEﬁs%'Eie@éssw 'W’G‘PH?W (fr feFcessively h e‘é“mqeﬁv'th

ers o b antiis my%t b g et
m p whi cha 2@ VhddfRien: Q a signa genera ng compoun

.measur enent sawrnfgacmd)asavgnéd&lnat egibdatiori duEfac@® Which bdcomestibophe ati |éasSatie GnefrbBBYf
medi umnm 5°c said aignal rorasiucing) yvsteina gdith embersheing thes same amatbht tsmm@tne,daw'ﬂb#a&t memmsmprﬁtace
‘to which 158 Fre%"dq‘ﬁ'ﬂﬁtip%n"d‘fs eg;fbseﬁ%a"mﬁﬂ_ewwre%ﬂg b feyel lﬁ?f“ﬁﬁ'“g
W the rel he signal a E:h alibrati nsu e Q. t q@e alla)al measure ent

system  s3LALURDAGL 8 Biabnton Sneavid b <31 s 15\

‘surface, andz2 wWh&hoddceordine cRirk uj,bafe&m daid &a,éuarrﬁdasﬂ iﬁUbﬂﬂdet&lt@ﬁal h hteeaed onfal’ om
‘sai d si gnaip (repavind tor ng:lurdmpqmmmllmeeseélyortfherewet ablegutesodre boumdsi gnal at sai d
ccalibrati on 'T‘ﬁb‘é’ eepreingtocaiin 41 whereinsa pldralite 5 Hoeaseas molegesaseboyed tasald hufe

amount of "4 n iC
Bobe O ool dindd it SIPLE, SRR bRl dWnd HOSRERAARL oo AR SORRIG! ©
hub nucéeeus 5ot\ wdathed aa:tordu@anstclame @bersin Baid Tatalystrisl anrengmpl ural ity of

‘chem | unm nes&ek method jaecordingce relapm Bewbareir catplyst i dirpgtly @uﬂAtm'ﬁeﬁ'bae%FldTaﬁﬂa
claim 2, vvhq? c@ e ‘E pogerdin f clajim 4 Y”Q%IF'E@:E'Y“ %’Qﬁfﬁ'dﬁ@'ﬁ%ﬁﬂfaﬂ)d%’&g

"nucl eus. Rrarad tdb" L GraE S Dhed @chrgi:'gn r&uanﬁ‘&em@amal d
er énziiRé, apdlthe

.menber  of eh%es hgaﬁnyser i n@ pmas&mwenayrﬁaai& @le)stbstra &0 the
/accor di ng to claim4, wherein said catalyst is ?P‘EWOCI
.according to claim4, wherein catalyst 4,5 direc ound to said
calibration surface. 7. A method according to cl alyst is
bound to said calibration surface during said coﬁﬂmﬂ‘mﬂlﬂt‘ﬁmsaml e by
nmeans of mp conplex formation. 8. A nethod accor o. amy of tlains 4,

: erein said signal producing systemincludes two 65 enzynes as
_ f.ihe other

enzyne, and the 17 ] _ o~



0 093 613 enzyne which is hot bound to the mip is bound to each of sai d
rreas:urerrent and calibration surface§ ﬁ#éo&%ho said contacting with the
r{E}e 9. A nmethod according to cl i erein the signal producing

Syst-em COafdying MicRisA¥EboRAES tHeTRIp is\WBlird o b4 6f sPiaRTeastferRenE iR alfbadtioh ¥#Rcks prior
reacti on twsqit cahteetngawith riecdamiplee dye whi ch binds to saird surface. 5 - 10
A net hod aco‘bﬁdﬁﬂ dtqscqwlamm@a-m\m\ymeln t@zﬁ'@a'da?% swmmw aiaye precursor
enzyne- b Oﬂ’ Hl aﬁiﬂf%@%ﬂii?aﬁm erem S % oun d‘gfm'giym - ou nt FE
cat al ySt - DOURUA ThéthddSac BHding 4o iaiin alydiib 3 ?fl"

9, having at1zlsaﬁthoh\aa:oﬁmgyt6e&mas. rﬁah@btysa‘ssMolens,#md bzngnanyae iaaaqmgao ceu Fehet O
a mp, andoundes emm.mvmesm aabllseluuydvqmr@gtsp@matalﬂlt:duttrahs;qrmatdaymspablsﬁmhved

to an i seveu 'B Ravad &g a dajp-gondaln agyERmeAt susfa t ai ni.n
Teasur elepy ;ﬂ o 0 18 26 BT AR P 41 AV 1 So e poce
anti - enzyme e&ﬁ%&iacb& emdrﬁw Whérbin 6 8dcbiY 1RshhdXine? tHah 86 BgdnB arblyte is bonded to

predet er medieehzan®ofsbid eﬂ#meéonﬁ?ﬂtdﬁﬁdnm@édhm Gigah@) reédepionis bdyndWdididedetond sareeeNd

l'igand ot her15tha=nthp¢heccprﬂgamjclaamaﬂ y\therelnssab@mwhqaod mptdua@mqu epkyreanelecule

enzyme-Bofl el ﬂ‘t and) pr_ s aid second
surf ace. Jn,ézl;egg E’%g gér% tta'Ic ?rgm salf Z?eco\aé‘| and |s con qsetg 6ne dsarne
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