EPs0 450 714 Bl DeScription This invention relates to clinical chemstry.
I't-provides. an anal ytical elenent for the assay of salicylate. The
determ nation of salicylate in bi o/EFR #7188} ds such as human serum has
di agnostic significance. 5 Acetylsalicylic acid (aspirin) is used as an
anal gesi c i’)&r@ﬁ Aan anti-inflammatory drug for arthritis. It rapidly
hydr ol yses t0 ar cylate which has the therapeutic affect and a | ong half

life. The theprRRLbErelaRY & cificy HRmRRARIRMSs dnSndilicdl Slomoht APt bssay Hsalicylate.
arthritis thermb Q¥eimidafonlt? shiyiat® inBididdical flald® QURTE narssefwn, Eg@ﬂ%ﬁ&@§ significance.
tinni tuss fabdaadaiicyi: RRAIadPYIRGE YsRE Tk hitbral@BsicOdnd S arfdntiiHfiEhidiory Blub %Y b, kt ?éb%
fol | owed byydrdiad Rrsamyiatewhich Pasithb GreRpsiic kifaéEhnd aSBhd KatliR! Bnd MdrBleGticABIRY &
mg/ dl can beigesié Bap to dmgrdl. FddadhritiF e @Ad1 isfupitd 60 MGAI. HloBliehOSRE asheadichts] Mkitus,
met hod f or fiishiag el yperventition occor at Righer ealibyikdtelovels fhllodat Baimbalmces Tihe BEd-bad lovel.
based on t Baicflaé lovald abgvecdOawy/dt edn biedetteat. i on: salicylate + NAD(P)H + [err]
salicylabte HRIMatent 4436983 diCloseb. alsblufidh. igthqdyforaiten tedarinipbtion- of eaficylatetin bedyrsprums.
NAD- pyr oc dkemétiodd istbadsgctinctheoinliswing 2igeniicak redctieny r osi nase (EC 1.10.3.1) or (EC
1.14.18.1) coloured material + [err] 25 The nethod as carried out in U S
Patent 4,416,983 is a wet assay in which the two chem cal reactions |isted
above are camdaldeyldtei4nNADR{R)YHIsty in one vessel. That is, all the

chemni cal™reagent gy n N honsy areaipel uded in a single

colution to uhi CE)Z Clatd ok Pfad&ofkd OPS147 £3 f'f.§ S ded. 230

That nethod as disclosed is not adap#;p(l},@aﬂgéhgfy.‘.aé@iy.{.iﬁaé £IgagDts. The
7% of 't

propfemis that elenents in which a e reagents2are 4ncluded in a
si nghe’ | ayer RYRREGIRANCL of pdrazane vibrk in our. | abs has shown that the

life of the el e@nttmw eCedyriie. 1) iév (ECrESPOIBID)salicylate in

a sanpl e, is very shortw—tho—sali-cytat-o—tirei-arH-ase—actr-ty—ey OpS upon
conti nued exposure to the hydrazone eolpured mgtetidbetpgBent invention
provides nultilayer anal ytical elenents conprising a suppbrt coated in the
35 follewing order, top down to the support: a) a spreading |ayer, b) a dye
| ayer conphesmsitiod 3& eariet @8icin AIB] Patelityd 16,983 ac@t pdsayniy whiB e, twe chemnidak gditits
| ayer conpfistsi abgvesarb icaniédadud simutianeougly dis eneavesiseh i Thatt is, el rthedehemidalvbapents needed to
di nucl eot i dendfdi&idHipactianh @recinciuddd in a siagle tdiigordipevhich fher salicyiste scoptinagrie the spmpld in
6.5, e) thedddge | ayer and reagent |ayer are separated by a barrier |ayer
t haf™pr event Thetanethed es disclosed isholl adaptabisibrrryy analytidalalements. Theiphlemi inthatelements isf
5, 000, andWwhigh sl theyrergante e inclydasl in A §ingle tapar have nan starage fitsoVork incous labg hasisheioy e
6.5; or a) that tiglfeaidhe glementasmeasured by ity pbilily jodesgendito palicyiate ig 8 gamles jsygyy short. The
sal i cyl at esevgg% [oxdase aﬂﬂm"?p%vmwmgee eawq"@m&nva@emg %ﬂfw agent
wherein ¢) h o "?2‘8@'8“%@&?‘"{’ o MUtpyeE alfieal |IRPAPUS PPRIISNG 2o SUPROMS ERGIRP it dfe
zones of®t oG J1 R A 8%t ed by a barrier zone that prevents

a)as ing layer, . . )
passage of g'ﬁ'atr yTﬁﬁg}E&aﬁ el 5 L.?%"@%ﬁﬁ‘é; johen 50000 4) the
6.5 and; 50 wh:,e etE‘ rhéf@é}alggne ! s%t g}rml Asolubl e at a plqiﬁ':'f%m'/e (@Rﬁ%ﬁ The
present g nvegqldefe raggrhgssgm?’zaé}m&ngggpec; ed inprovenent over the prior art.
The col ored &)y dyd ?26\'_ Q6P layér QRIPdoBAFatb By R Bdrtiey 1dyBraRed F@Gbnte%@sug@qf%pebm&
hi gh ext i nctha@fy & Mebdulat wagHt in okéwds erapd.end i s sufficiently formed within 5
m nutes to af thenydedzbrbipliny dgemssmaAsTRRoluLES at b IPE aB&vb BS)drat e concentrati on
col ori net ri calalspreadidgdaybip t he physi cal separation of the salicylate
hydr oxylsase 4)roeagei dayéryadmprising ealicylaip hydrmyylasg NADH, tylosinask @ndeabydiaZone Soupling dgent,
during storawereins greatly | engthened and response is increased. The use of
a [err] pi gn®thedudrazone andli theysdlieylater hydioxyinse ard increparaieropessql dhotreagent daver separdieddivt vy
driven i nt erd karrienzans thalueyents pageage of molgsuips kpyigg @ pglecular weight greater than 5,000; -

d) the 2one in which the hydrazone coupling agent is located has a pH greater than 6.5 and;

50 e) the hydrazone is water insoluble at a pH above 6.5. .

The present invention represents an unexpected improvement over the prior art. The colored hydrazone
catechol complex is easily measured because of its high extinction coefficient. The complex is sufficiently
formed within 5 minutes to allow effective measurement of the salicylate concentration colorimetrically. Due
to the physical separation of the salicylate hydroxylase from the hydrazone coupling agent, the element

55 slability during storage is greatly iengthened and response is increased. The use of a TiO2 pigmented

spreading layer also reduces many spectral and turbidity driven interferences seen in wet element systems.
In this element, the two reactions described above upon which the assay is based are carried out
sequentially in separate layers or zones of the element. The barrier layer does not allow passage of
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In-this el enent, the two reactions described above upon which the assay is
based are carrled out sequentially in separate |ayers or zones of the

el enent. The barrier |ayer does not EPOAROZ#EBige of 2 EP0450714B1
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references noted above, suitable el ement conponents are described al so, for
exanple, in.US. Patents 45 4,042,335; 4,132, 528 and 4, 144, 306. Usef ul
spreadi ng | ayers can be prepared usﬁﬁlg4$05140%13 materials, either mixed with
a Suitabl e binder rraterial or woven into a fabric, as described in U.S.

Pat ent 4, 292, t t t l's, f
exanp o a_ bl bk Gy ngé'ﬁscﬂ*’%ﬁﬂp%%@ﬁ*@%ﬂg{eﬂ %%‘ﬁeg'sﬁ s VBT 15  beads
bound Lhout hed.
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be isotr Opltsgainwn B WEtQYStom, [EBsaFEtiSHOwds Redilirdd @ adARV S prhcticdl Slerhéhelife MERdry SysRACh
direction in the |layer as caused by interconnected spaces or pores between

articl es, [fTbeTsS Or POTyMETLT ST e rs-can be cogred on
Fransparent supports er‘J¥L ncb g? ﬁgﬁ%ﬁgm? nrgﬁfhnlatg Ot hatr cunnnrgclc b5
are wel | krjcSpreating tdyer ﬁasoa.me:eei ements of this invention canj al so ct#téain
one or norg other addep(fatawrﬁ?tﬁﬁ"]ﬁeput inthe elenents for various 108
manuf act urilng or oper af iCelviose apgiaterbindefes. Such addenda i ncl udg surfact &
buffers,75sJI vents, har iépebrikisenpyieeryiemideihingsri al s known in thg art. 3 4
0 450 714 Bl The fol | oyiTAY®XAPRIUEC!a ear |y establish the ingroved asgec
of the preqemdagdntiagért | Drme.os.‘eua@aaﬁtum& Exanpl e: A Reagent Elerfent in wac
al | of the|Reagents ar ¢ Polagdutti®esphite Buttei Ngl e | ayer 5 Whenp all the 30
reach.uon chiem cal s ar e| soditrach@ide i N a si ngl e el enent Iayer the life ofta he
el ement 2a$ nmeasur ed bgﬂis(\m\ylamonhﬁlme}myl)etharé@pm to salicylate,| was ver y24

short. The |sal i cyl at e hypcMethyl2-banecthiazplingriethydreizonpiivdchigsion(MEJHY iinuous exp&siir e
to the hydrdazone (I\/BTHLTYWﬁ'tlmugh the reaction ingredients cqulo8.o9usisndy

together inl a wet syst phicotinapide adenion dipeleofdeddIed to achi evefa practic#

LN
nw -

elenent 4ifle in a dry {F)?é‘!"é'ﬁ*lﬁhl@xy'ase Corfbi AP usibrte
El enent : pH 7.8 g/lerr] Spreading llayer [err]
pi gnent Support Poly(ethylene terephthalate) 107.16 Estane[er{]
5715 bi nder 108 Ceftrurose
acetate bi nde 8.6 15

571 5 b nder i

o . s a commercially available polyurethane binder.
(pol'y-N- ”SOpr s%gﬁe\é gf §1 '& ﬁfﬁé 100 mg/dL of salicylate the following reflection density Telkgonjs_e
Triton[err ], Xy

Reagent Layer Bel oni zegt geratl n bi nder

12. 0 Pot assi um phosphat erptuifer - 3.0
20 So ilrﬂqﬂ Timp ri‘l’ﬂ%Daysatzs'C . Five Days at 25°C

1.5 Bi s(%i nyl sul f onyl methyl )e4et hgr har ctfrner 21

3- Met hyl - 2- benzot hi azol i mome—hyurazone fydrochtorine (VBTH)

'II\'Iyr osi nase e saI| late h xyl the element would allow |t1t9QenQp%panH%&a§1/ % %

I cobLnan q' sp éﬁ& e ggl Rtsr Bi at it was the presence of MB'{H caused

Sal icylage se activi unrtess err]
7.6 Sup p I5tYy(et hyI ene terepht hal at e) Estane 5715 bi nde S

a ComTEI‘ ciall Yy ot'v'ai abte pUl yurctnaiﬂlc brreer—Wren- 3[JUL

containing 100 mu/dL of salicylate the follow ng FEPZ8et &H"ﬂl&‘ﬁ?‘t“vc

response was sgidyifsl HRWGladel Me at 540 nm | ni t ijal3skiune Twas.Days at| [err]

Fi ve Days at [[sslkyl@d®Hydroxylase with 4 334 ulL 28.2 o

.21 Addition of smsthel- mhzocgalztal‘tMelhydﬂazoonyasmlmna t he el engnt would allow it

to tenporarily| tNBf&dn its initial response to sglicylatel Solution studies

showed that it was the presence of MBTH that caused the loss of 40

sal i cyl at e hyg§d,8%idna? fhe 8ilclidth hydroxylase and the hydrazone was required fo achieve adequate element
storage life. '
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droxyl ase with

30 Mnutes at [err] Salicylate Hydroxyl ase
33:4 u/L '36.2 u/L 45 Salicyl ate
33.4 u/L 28.2 u/L 3-Methyl - 2- bER

8971481 none hydrazone

hydrochl ori ne (MBTH) Separation of the salicylate hydroxyl ase and the

hydr azone vas

regui redq, t o i,
0 450 714 Bl @8%@%@%@1\%&

Structure and Content:

pi gment

2.5 .¢2-10 Cel | ul
Pol y- N-1 sopr opyl acryl
X- 405 surfactant

. 8 0- 3 Reagent
gelatln bi nder

.5 10-4 Bis(vin
3-thhy|-2-benzothiaz
80,000 U err] 5-3
3-6.5 Barrier Zone 25
6.0 .2-15 Bic
Sodi um chl'™®ri de

Bi s(vi nyl sul f onyl et hyt
adeni ne di nucl eoti de
7.8 6.5-9.0 Reage
.2-f§~8icine buf f er
Sodi um chi®ri de

Bi s(vi nyl sul fonyl neth
hydr oxyl ase

7.8 6.5-9.0 40
spotted wiggh serum co
response was mneasured
[err] 14 Days at 2bp

ad 30

356

R

chieve adequate el enent storage life. 55 4 EP
ent Invention 5 El ement
g/[err] Range g/[err] Spreading Layer [err]
599 ﬂ ‘Iﬂﬂ l:ct annLnr r] 715
se &KlompniStudyirgrend Content: gim? Rengs g2 2-20 10
A ShidSairy LAGER Al .05-2 Tritonferr]
= 6 §-4 Cj? 1 PEGrﬂ{f t ant
L Reagent’. zdne el vni zed
Estane® 57?"’ 6 . 2-1% Sodi ugg ghl orf
/Pomla-slg)op ac Iaz()e%m &' har dener . ' 105-2 N 01-1 20
e%g@ ﬁ -4 1_§)5- 2 Tygpsipase
surfactant iy 8] 03 5.2
-Ber-oent-zedqgel atin qlnder
fReagstiLpyer 1.5 .2-5
[Reagent zone ? ,\9 f'r . g
l;emmzed gelgtincbinder - 60 [ 25 ﬂh-m €
h :?g . 1-4 3 _ e o1 PH
gls%w[nylsul ylme%\yﬁe%h e(':le?igrl n {bi ngr a1 255 3 6.0
3-Methyl-2-benzoth|azollnone hydrazonqs ) 4
80,000 U/m2
mysee? 1| ooouge OB b
b76—UH e+ +66—9 K pH
Barrier Zone. Support Pol y(et hyl ene lt er epht hal ate) Wen
DRionidaQelafhbinal/ dL of salijcyl at egpHe fophowi ng density
®@idme blifee at 540 nm 45 linitial 18ijne 25 s at
b Sodium 2iforidelys at [err] 5 0-4
Bis(vinylsulfonylmethyl)ether N .02-1
Nicotinamide adenine dinucleotide 1.0 14
pH 7.8 6.5-9.0
Reagent Zone
Deionized gelatin binder 6.0 2-15
Bicine buffer 1.5 25
Sodium chloride 5 04
Bis(vinylsulfonylmethyl)ether | 02-1
Salicylate hydroxylase 576 U/m? 1005 K
pH 7.8 8.5-9.0
Support
Poly(ethylens terephthalate)

When spoited with serum containing 100 mg/dL of salicylate the foliowing density response was
measured over time at 540 nm.

Initial Time | 7 Days at25°C

14 Days at 25°C

28 Days at 25°C

1.27 1.27 1

27

1.25

60

The element was stable over time. The absolute response was greater than even the initial response in

the case where the hydrazone and the salicylate hydrolase are in the same layer. The tyrosinase was
moved into the same layer or zone with MBTH as neither could move in the element and they need to be in
contact to function opfimally. Separation is achieved even after rewelting with the sample as hardened

55

gelatin will not allow passage of proteins or enzymes of greater than 5,000 molecular weight and the MBTH

is not water soluble at a pH greater than 6.5. The combination of these two affects prevents the MBTH and
the salicylate hydroxylase from coming into contact during manufacture or storage. Contact upon rewetting
is not necessary as long as the catechol can readily diffuse between layers.



1.27 ' 1.27 - 1.27 1.25 50 The el ement was
stable over tine. The absol ute response was greater than even the initial
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during manufacture or storage. Contact upon rewetting is not "necessary as
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el ement as a method, quanti flyi ng_sal i [ erur %06,/
other 5 flI ool lowt

No. of Tegts Dr Pr edi ct ed Val ues Wthl n Run cv Tot aI Cv 3.0

80 . 139F® element giveg agyurate and precise @sul}F.04 0.51% 10 16.5
78 . 72842 16. 45 1.24% 1.30% 20.9

80 _ . Taims 20 86 ' 0 65% 1.47% 38. 4

;3 21, dzog-lmultllayer anagtuc‘g&element compns@g -fge%:port coateg |rb§9/fqgmng °’ﬁ'ﬂet°8|d8%|fﬂ the

el ement conpri si %nsm%s}r&ﬂaée ig%y:éQOLj)wu o ﬁqer top down to the

20 support: %Efﬂ:ﬁ

and a hydrazone P‘P " n§¥§{cylat ang?(' {;:tgg E? é‘%eﬁ'hglgim§ I C (ﬂm
hydr oxyl a%e and &leQlyb f,ggagq%&h,g,emg;gycl eotlde (NADH) \/\herel n d) the
dye layer has a §hdufaia§ér drlddBadentolaye?)ard Bépaidiel Hydd Bhrrigidyer ARt Priverit Y@kagd! &
separated by a basisduR hdviky @mdidealbr idightif Bkdesd @ $pedanddf nol ecul es having a
nol ecyl ar wei ghtf) he hpxeBsssco0bling agdiis waltindoluble Ata Py sicag ese coupl i ng agent is
wat er 4 nsol uble at a pH above 6.5. 30 2. The elenent of claim1l wherein
the barri®r 4. ayier eléntentof lelaind € wialein) thb érrier. laysr is Ahadened gaath. of clains 1 or 2,
wherein the dye |ayer, the barrier |ayer and the reagent |ayer each

conpri se hardefkadelgnentiof aim83 dor. 2, Theroip| therdyst lByeyf the [barrierslayer ad the réagemtayeepash
t he spreadi ng rempsse kardeped apletin-bari um sul fate. 5. The elenent of clains 2 or
3, whereifg the_spreading |ayer conprises titaniumdioxide. 40 6. The

el ement of & afl 'i'Pse'el"eEts(?? clymS WefrS Whersiethh jRIPading Yo OUpTeHEP B et s

3- et hyl - 2- benzot hi azol.i none hydr.azone hydr.ochl ori de 7. The el ement
of cl gi@n 6, %E‘i“’e"? ke clpips o ShereRy e @%eﬁdawvefa?ﬂ'apfts %""?’@%@?ﬁd  ayer is

bout &, | gl f
Z gﬂ:)por t40haVI %r%%%i&%a}gs ‘P Q J § w%g%qtﬂge rgyrdnazonga ugp%h%anlt Ilscél A&bﬁ-z%ﬁ%{hxazohgogae

spreadi ng | ayer reagenta? ayer conprising salicylate hydr oxyl ase,
NADH, tyr osizlas, édubneot Rl 6 2REY8in HRHM df 8 barrier layer and the reagent layer is about 8.0.

gi ves accur at e® aasgre I results. Cains 1. Anmultilayer analytical

8. A dry analytical element for assaying salicylate comprising a support having the following layers, fop
down to the support:

a) a spreading layer;
b) a reagent layer comprising salicylate hydroxylase, NADH, tyrosinase and a hydrazone coupling
agent, wherein
¢) the hydrazone and the salicylate hydroxylase are in separate zones of the reagent layer separated
by a barrier zone that prevents passage of molecules having a molecular weight greater than 5,000;
d) the zone'in which the hydrazone coupling agent is located has a pH greater than 6.5 and;
e) the hydrazone is water insoluble at a pH above 6.5.
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Patentanspriiche

1. Mehrschichtiges analytisches Element, umfassend einen Triger, der von oben nach unten zum Tréger
hin in der folgenden Reihenfolge beschichtet ist:
a) eine Ausbreitschicht,



agent ,

wherei n 50

I n-separate.zones of the reagent

prevents passage of nolecul es haV|
d) “the zone in which the hydrazone coupllng agent
greater than ﬁm

6. 5. Patenttﬁeqﬁl
ei nen Tr Aggp ths
Rei henf ol ge %ﬂg
The MBTH;i %luﬁ&’@fsﬁcdm i théifo

e) the

Hds

2%3‘35,1 .“l

hésetof +h§ elem%)lt £'anﬁet

AdVingldon at pH

c) the hydrazone and the salicylate hydroxyl ase are

separated by a barrier zone that

ter ns
eq%a?‘ . ﬂae pﬁé%qe si’ig%y
q@én'iﬂ?ﬁg & to

sk

IS water

ﬁ4ﬁ5b HB1 ar wei ght greater than 5, 000;
S Iocated has a pH

i

B}late @oncentrggn Q’l é&ﬁpn Zr]o4he|31

sol ubl e

Once it has been coat ed over the underl y| ng gel atl n | ayer s cont ai ni | ng

Ll -z

buffer at

_,
CAo TS f\f

he

rr. T) IU LTIC "LI_IU TV 1_| I ay d.'l QU TI"I\,T (IITU Uy
MBTH becombsReiienss syt ﬂg’ﬂh fo- of 165t |15 Df rfrpypdiied Vilves || Wi Rym ¥ T°*3(' fY
el enent as a met hods.of quant|fyi gy sali.gcigeatie commentrafi or0.37% sequmm,s
ot her 5 fol Li ds is s&@®wwn in the fmd | o ngesdalyl e: WBaber enfe Sadwcyl gt e300/ qIL
No. of Tesfs Dr209 Predicied 8nlues .79W3Hi n RMBECV | Tot0B5%CV at. 0.47%
80 /13969 384 3.0 79 09B79% 37.860. 51Po 1(®.65% 0.88%
16.5 48.58 . 70842 |1.02077 4. 45 48.31 L:73%% 1.06% iO%
20.9 80 . 79173 20. 86 0. 65% 1.47%
38.4 % The eIemer?t%nves accurate ar%7ﬁgc%e results. 37. 86 0. 65% 0.88%
48. 5 1. 02077 48. 31 0. 73% 1.06%
15 The crdimgent gi ves accurate and precise results. Cains 20 1. A

nmul Klkl‘/ayer anal ytical elenent conprising a support coated in the follow ng
orden.t Joly 1d oAmuttitayérhamalgticplpatanient @mpdsingpa supgorncpated jrethe dipwiag dyi@, fopydewn to the
conpri si ng t ysupsornase and a hydrazone coupling agent, c) a reagent |ayer
conprising sal gy;m?ﬂmhweroxyl asg andw%igtl nami d; adegl ne di nucl eoti de
(NADH) , wher ei rb) 88lye layer conpyisiachtgrogigase p azege gouplig ggasht er t han 6. 5; t he
dye layer and r@a¢resent layey eompsisin spliqyistedrgvisge %{‘db‘gla‘f"?'é'ﬂe pagpiae d't“f‘f!ﬁ?"dﬂl(m
passage gf nol é’&!\ﬁ!eé‘s haV| ng a nol ecul ar wei ght |n excess of 5 000 and f)

t he hydrazone pH gregfes thap 6.5 5| ub a_p

The el enent of I J' g?r“ y ?’?lsg‘?a'al b§"'8 g%ﬁ' d'éaﬁé’ff" Bﬁsfﬁqe )
The el enent of he @iaﬁif;:%f) nz%?é A 5‘8"‘“’ Xe Q3‘%6}’he barrier |ayer and
t he I eagent | ayer C ‘4. The el enents of
clalTs 1p 2 O’Ti'he Ierﬂ’gn{e&fglkupx 1t@1%re§ﬂﬁeet?aﬂiepﬂ¥]lr@é%rard Hﬁ&& es bariumsulfate. 5.
The el ement™ o wherern the spreadl ayer conprises

titani um digxigleoiofidht ofclaimd!® o‘?lzeWFd%n f?lt) dyb FybrB1hd bgrng'r layor af1@b Gdderlt Mer each
hydrazone couglnpish meRmd defatin- Met hyl - 2- bénzot hi azol i none hydrazone

hydrochl oride (MBTH). 7. The el enent of claim6, wherein the pH of the

barrier ¥ayer Trrdbnione of GAEEN 2 of & ywhErein theabrRatling8aydr cofhprisds Bérimatateyt i cal

el enent for assaying salicylate conprising a support having the foll ow ng

| ayers, t ors. dDversldv@nt di elaiss @03, iwheraij tha sprpading ddyargcomanises titartium dioddeagent | ayer

conp?\LSi ng salicyl ate hydroxyl ase, NADH, tyrosinase and a hydrazone

coupl i N0, 6. The element of claims 1 2 or 3, wherein the hydrazone coupling agent is 3-methyl-2-benzothiazolinone
hydrazone hydrochloride (MBTH).

The element of claim 6, wherein the pH of the barrier layer and the reagent layer is about 8.0.

A dry analytical element for assaying salicylate comprising a support having the following layers, top
down to the support:
a) a spreading layer;
b) a reagent layer comprising salicylate hydroxylase, NADH, tyrosinase and a hydrazone coupling
agent, wherein
¢) the hydrazone and the salicylate hydroxylase are in separate zones of the reagent layer separated
by a barrier zone that prevents passage of molecules having a molecular weight greater than 5,000;
d) the zone in which the hydrazone coupling agent is located has a pH greater than 6.5 and;
e) the hydrazone is water insoluble at a pH above 6.5.
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1. Mehrschichtiges analytisches Element, umfassend einen Tréger, der von oben nach unten zum Tréger

R O O

a) eine Ausbreitschicht,



A

agent, wherein 50 ° c) the hydrazone and the salicyl ate hydroxyl ase are
I n*separate. zones of the reagent |ayer separated by a barrier zone that
prevents passage of nol ecul es havi.ngEBOASPIE4BAr wei ght greater than 5, 000;
d)“the zone in which the hydrazone coupling agent is |ocated has a pH
greater than 6.5 aepng;F rgﬁscﬁwpr zane Lsae\"r{artxﬁrd i Qrﬁ(ol eplue at a pH above
6.5. 55 Patentangptl naft y: . d
ei nen Triger, de %@e ﬁ‘ﬁ%ge o ac ﬂs(é%{c@%?ﬁdg%ﬁaﬁ §§£ﬁ%ﬁ%ﬁ?ﬁ°@§W%%%%w
Rei henf ol ge_besclyl g aluohshion Bhorii\an SARIRIGESHAbEDT . 6

1 1111111 ;111111514 Ehpddibdnicnt dnddid-Reagendsbhicht 4th Gihé spdrsBicHeighRnnt sind, die_den
Far bst of f schi cht purghuft vbY MeRkULASHs 4if MolBiulRRBwiEM V5ATbeNB6t0 RLifRbisdA Weripidert Gnd €1 Ne
Reagenzschi cht, gidér HyadakoasthpbdbsrdirenydHRR ubsn 6,5 Mhie4ie i@ dadeni ndi nucl eoti d
(NADH) unfaBt, wobei d) die Farbstoffschicht einen pH von groBer als 6,5
aufwei st; 6 2. Element@hachtAnSprichripisdi dnt 8ie Bpeedathictinshedjoktiritle Eglatine3thi cht dur ch

ei ne Sperwschicht getrennt sind, die den Durchtritt von Ml ekl en, die ein
Mol ekul ar gews.c FlemeatmabrspBctof @ oderfankel siem dievRarbistoifsdiictt, dienbefrychidietrund die Reagenz-
Hydr azonkuppl erschipbt jewdiln gehéngie Galalingrefessén.5 unl dslich ist. 2. El enent nach
Anspruch 1, bei dom die Sperrschicht el ne gehartete Gelatine ist. 10 3.

El enent nach# Afismente Rich Arspilehan 122 oges P, bekdenen die Ausbrpitsehigh-Barkmeyiet umiaBe
Sperrschi &t und di e Reagenz- schicht jeweils gehartete Gel ati ne unfassen.

4. El enents ha&PmarIpTh AopRiFhan 2 odepdbpi dem digAusbyaifselichtTHandipdypiaBt schi cht

Bar i | f at Bt. 15 5. FEl t h Al | ~ch 2 qd I '

T R Tk SR R o S
Hy er 3- Vet .

be! md R v ﬁ’ﬁ'b? hyl - 2- benzot hi azol i nonh-

ydr azonhydr oghlQr | St I ' ﬂ%& r
pH der Sper (rjgc rﬁ%‘# nu%g%?éh égeééﬁgé%ﬁﬁgﬁﬁgﬁﬁ%%fﬁﬁ édég'?.s&i.cm%%c K ener%ﬁ'
anal yti schesg EhfjiRibs &Hﬂiiszﬁe%té‘d%eﬁ%msﬁésie{?%rﬁédicgﬁ%ﬂ?day A LR Rach @ftbn NG T bor
dem Trager hi npRidheRTraker @ defiolaoriBn sénhBs st Schi chten unfalt: 25 a)
ei ne Ausbegi t schhyGine Authreitédhidm; Reagenzschi cht, die Salicyl at hydroxyl ase,
NADH, Tyr osi nasebyéite Réagéraschivhl did Gakcyigiydedxylsdf SgbH, TyRsiase Ghd Gmen Hydlizmappler
und di e Salicyl atstyvksil ase i n getrennten Zonen der Reagenzschi cht

vorl i egen, getr ecjndas dHydrazon aind die Salinylathpdiexylaghi ie gelenntiuZaved Kert Reageampschitht ebritdgem,
di e ei n Mol okul aggyewit claich \sipa plrrzone, die ¢anoBechiritt] wn IBGBUIeN fdisedins Bolekulargewicht von
ver Wi nder8g d) dov8Ber gia §000japfwgieen, wrhidetier Hydr azonkuppl er befi ndet, einen pH
von groBer als 693liedonewds dar sichded Hrdrazdeleipriey hefindedpinge pH sonasiferals §oruhaisung, 5
wasser unl0sl i ch eksles Hydsazambri eipgm pihvondRer £,5 wasseenBpfishist anal yt i que nul ti couche
conportant un support rev8tu dans |'ordre suivant, du somret vers |le bas du
support: a) TRYE"QUEAHOR® de revetenent, b) une couche de pignent conportant

de la tyrdsi t ent | type hyd 40 C
couche de r6 2%%?%5‘8%85 6 miliofel Bl s SRR AP e ot s, cu somrbt vl
di nucl dot i de d-ea‘gaung RPN ot spagi.de (NADH),

~ b) une couche de pigment comporiant de la tyrosinase et un agent de couplage de type hydrazone,
40 c) une couche de réactif comportant de la salicylate hydroxylase et du dinucléotide d'adénine
nicotinamide (NADH),
dans lesquelles
d) la couche de pigment présente un pH supérieur & 6,5;
8) la couche de pigment et la couche de réactif sont séparées par une couche barrigre qui évite le
45 passage des molécules présentant un poids moléculaire supérieur & 5 000, et
f) 'agent de couplage de type hydrazone est insoluble dans I'sau pour un pH supérieur 4 8,5.

2. L'élément de la revendication 1, dans lequel la couche barriére est une gélatine durcie.

50 3. L'éiément des revendications 1 ou 2, dans lequel la couche de pigment, la couche barriére et la couche
de réactif comporte chacune de la gélatine durcie.

4. Les éléments de la revendication 1, 2 ou 3, dans lesquels la couche de revétement comporte du sulfate
de baryum.
65 .
5. Les éléments de la revendication 2 ou 3, dans lesquels la couche de revétement comporte du dioxyde
de titane. :

: T



dans | esquelles d) |a couche de pignent présente un pH superieur a 6,5; e)
| a:couche de pignment et |a couche de reactif sont s~par6es par une couche
barriere qui 6vite le 45 pas SR LE4R] ecul es presentant un poids
nmof'ecul ai re superieur a 5 000, et f) |'agent de coupl age de type hydrazone
est | nsol Ulﬁl eL' &E‘eg%é‘laese%%nag |5 suﬂ 2% L&Q rI'e uléi’ I’ en@ 'd 'co%lag&' d? 1’9&%2 ¢ gﬁe qu le
revepd| cationgdon -‘?r%&h?-z-ge S AUGHERe Bodr °1?J B??" une-ge rne durcre.” 50
& L'l2ment des Pevendi cattons ou 2, ns lequel” | a couche de pignent, la
couche bar ri bigeddnt bidta GG S, 48 Bhbel 10GMIRS Loucts!bARINE St 81 bihchBlAbicHEost
durcie. ¢. Logefksants de l'a revendication 1, 2 ou 3, dans lesquels la
coucho de revatenent conporte du sulfato de baryum 65 5. Les 6l 6nents de

| a revendi @at W BiéRerd nalytiqeka st FoGS GHi6dssi dudsalicnla®l GoriRridn® Uk tsGipd tayah® 198 Ablichedd U
di oxyde de tisuniases, du Sommefrersie bashéur le Suppdrt: EP0450714B1 6. L' el enent des
revendi cat i ons ajlunezomte de redientent; oquel | ' agent de coupl age de type hydrazone
est | a cial or hyd) ateecodehe e néicki\chmpbribre g det $alicylats! hydroxyiasd) yid NARY e 1§ tyR$inhse efun

L' el 6nent de | agentdecmiplegetdedypeBydrakanss ddnedegedl | e pH de | a couche barriere et
de la couche de) Fydeednd eblatsalicylate hydoxylase sonhdas des BRessfistingtesrrsrie censbd Jet aplie
Sec pour un esséparées penupeyPnet de bartdrp it Avile larpassagsde tmalfipler Piéeantaplo it IReids
sul vantes, du Jenfiedeiresupédieyrd §98¢ sur | e support: a) une couche de _
revCt emefit; t 09 12 zone dans jagusiie. Fagent de qeuplage,de type ydizrse et Fitue pstsprle unph supfrpug

hydr oxyl ase, dL?T%?% de la tyrosingse et un ent oupl age de type
hydrazone, dan< [Wg@tane gstinsol a‘%ﬁsz‘é?ﬁ(?a'b‘f°"7'ﬁ'p§gﬁ%%'§ﬁ"gteee§hydroxyI ase sont
dan§_des zones distinctes de | a couche de reactif s6par6eas par une zone de

barr e,dui 6vite |l e passage de nol ecul es presentant un poids noleculaire

sup6rieur a 5 000; 15 d) la zone dans laquelle |I'agent de coupl age de
type hydrazone est situ6 presente un pH sup~rieur a 6,5; et o) |'hydrazone
est insoluble dans de |I'eau pour un pH sup6rieur a 6,5. 20 25 30 35 40 45
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