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Anal yte Test System for Determ ning the Concentration
of an Analyte in a Physiological Fluid Field of the
WO poos9s4dn This invention relates to the fiel dPOF/EP2004/002284
quantitative analysis of an analyte, e. g. glucose, in
a physiological fluid, e. g. blood. Mre particularly,
this invention provides an analyte test system and
test method for the quantitative determ nation of
anal ytes in a physiological fluid and a nmethod of
preparation. Background of the invention The
determ nati on of analyte concentrations in
physi ol ogi cal sanples plays a proninent role in
di agnosis and therapy of a variety of diseases.
Anal ytes of interest include anong oth ers gl ucose,
cholesterol, free fatty acids, triglycerides,
proteins, ketones, phenyl al anine, en zynes,
anti bodi es, or peptides in blood, plasma, urine or
saliva. Typically, a physiological sanple fluid, e. g.
capillary blood, is applied to a test strip to
eval uate the concentration of an anal yte. The test
strips are usually used in conjunction with a
measuring devi ce which neasures sone el ectrical
properties, such as electrical current, if the strip
is desig “gh?
conpoundn&%}lﬁf@geqt@%%qﬁgggﬁrggﬁcg% ql“l{ gﬁﬁ&!ﬂ% é)gt ance
and/ or transm t pharcAnalyte inreePhysiolpgical Mesd gned f or
photonetric detection. In sys tens with optica
detection technology a m xture of enzynes and
col our-generating materials known as chronogens is
| ogated. on_the test strip. The anal yte contained in
t e L Q8 £ uid, which has been applied to the
t esthi§ tovbition At o Wetdld uﬁ@@cgmtaﬁalﬁkdoﬁﬂlﬁ‘flﬂ?teae g. glucose, in
change inrefl ectance or transmttance’ thereby
a physiftlesiea] fyid heg ddored M@l@tpmu@fﬂy: thés anaitgmqorpwdtmm analyte test
S ex cose i s
SySé%agrﬁlt ﬁ | ve(id:t%lg (e (iqul]tffl‘r’}egdéé RITeR] ém GFWOQS%hYSIOIOgmal fuid
and@)mdhséofpxegdmﬁmm c acid. The reacti on pr oduct

8e8, ser adi sh per oxi dase, the

COIMQ;[esérﬁxﬁh Qfm 8f siald EcBatrdtions B ptAE lb diicah ( 13
chronogenlg' roduc?§QMM|ch |§n%e#ﬁ§tgb e andgks ¥g§? minent

roleF;.p (Slﬁ?ﬁlﬂ?ﬁlsoﬁﬂl gr@pjt hféa gq_qg:gbgfedlge@ws capelytest afomtefest I(nhlgde among oth-
T W D -
zyrrﬁis mebdﬂlab@t;e:pﬁdams Bbodpgﬂgmﬁdpuﬁnqad&ysah@l og| cal

conpLLEAL La8 Leadi na Lo e 0% L sl an LIS i
evalﬁit& O AkerdtABERBY an analyte. The test strips ate usually used in conjunction with a
measuring device which measutes some electtical properties, such as electrical current, if the
strip is designed for detection of an electro-active compound, or for the measurement of light
reflectance and/or transmittance, if the strip is designed for photometric detection. In sys-
tems with optical detection technology a mixtute of enzymes and colour-generating materials
known as chromogens is located on the test strip. The analyte contained in the physiological

fluid, which has been applied to the test sttip, reacts with the reagents and causes a change in
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and di sease managenent mnimses the risk of these
consequences wWith adjustnents on exer cise, diet, and
wore@sog43DN. Sone patients have to test their bCDER2004/002284
gl ucose concentration fre quently with four or nore
measurenents a day. These patients as well as
clinicians and h ospi tals require an accurate,
reliable, and ideally inexpénsive method to adjust
their treatnent regines to avoid the long-term _
reflé@iipé iof alahenistaode tHeabge irelicatiag the amcedibagon rod thagedyte in the test
awar eness about di abetes, the acceptance of
Smngg?f-nnnitoring and sel ftreatment have been dependent
upRR &hepRY glutdRiid db¥rbihes uiabliR el 6hdiziapgiicete with glicose
t he deveF.opnent of a nultitude of devices and nmethods .. -
oxidagg toginespirccidy$he aaerigsopmeuehydmgen paeridnuses eppjunction with
a pé%‘g)g!izlls ,bslugh N fr rQJr&EﬁP%Qg 'dﬁ&%@%b&féﬁmp(l)&o&bstmte, i. e. an indicator,
coagul at’1 on, ket one ndmc ol esterol tests, as exanple
intof Dehrambgaiepdodus] which Seletetibbmndosltespsipopiosad tecthe glugose con-
the area of f-monitoring is still the detection of
cenfpiRde &b W5 ary bl ood. An exenpl ary device for

MONifE R the SlufRB CRRbdnRktion i®fsa@dplearndl Whdols bibodgis a particularly

glucose, 1n bl'ood is disclosed in the US Patent . h
commgg fasBaginceTRisbaies series AREEIRYS Rhaviplagica cppplieationtjeading to the

%@ 11065 qRAEQUSn Bl shingent th
ot B o Rl S RO by
andatishsetreartagernens chigieniss thegink-cftibor bpmgqresset Vithadipsogeris on exer-

. st of the devi.ces of. th rior t. e desian .
ce ok o9 SRS S b e o B LRI b s
quedhly Gith the dr@dre SRAMkEdnEs 4 Byl DHeve guddits Botdllyas @linivihiss @nd hospi-
fluidic path or_channel, the test chanber or test.
tals e A B BRI st PemSnTiEs BeRa o pUpSthgi reatment re-
i B LRNEG i L@wsol our change
gn%$&th saﬁ%ﬁgﬁg%ﬁy. Léﬁﬁgfgﬁ%sg%ﬁgdﬁgﬁz di scl oses a
di sPosabieesed piviarcakss abvet digbetesd theptchauanst ofraslfifesitering and self-

i ng. ,The, cuvette, conpri ses_two...opti cal.l,y tran .
oA i B RO B BRSSP g ER IR o ave
oprAR QI al BulRRSE bF angeks RAE WedibdsHfer psRoral aspdrpenit of cate testing as

| astic sheets and all three sheets. ar

, press nd
welk dirikhle 459 PLogarIcTUT PSR bl eagaliny g%te%%%ﬁgy?esteml tests, as

: exalglki?el dok Qtnio}{-%fcﬁa%%veps@{é%or{ Bt &%&:ﬁreﬁi&ﬁﬁfﬂ% 8reh OF sdifionitoring is

es ence of an analyte containing all reagents and
stillcherpaaaionf glacess smcapiltagy lobd-eve a visi bl e indication

of ,the presence or absence of an byte-in t ;
g gl ,
e RS T P o3RRG SRRRRRRtY Fd gy 5. gucome in
blo6@ ki EiRfoswhirthé UStHaent 4,985,846 Thp heshddinbeavanaliysetlactence read-
. applied to sanple application. ports ich give the ...
ing [frogithe BiifeF Of 4 BAPIHOrRHSy R ﬁmﬁ’éeg%atig\gﬁ’btp fgretes™ {i il internc
it} BRGHLOR 6 PAsHREL SLEMI686R tr@&icﬂoﬂlﬁito@ﬁ&t.al capsblsF @k devices of
Wldetect?ﬁb ?he con%%ﬁﬁents gf interest in the liquids.. .
the ptior att are designed to have one measutement atea or measurement chamber in which
the test sample is introduced ditectly ot via a fluidic path or channel, the test chamber or test
membrane contains all matetials necessary for the reactions, which produce a detectable col-
out change of the sample fluid.
US Patent 5,430,542 discloses a disposable optical cuvette and method of manufactus-

ing. The cuvette comprises two optically transpatent liquid impermeable plastic sheets. A
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US Patent Application Publications US 2002/01 10486Al
and US 2003/0031594 Al disclose fluidic nedica
wale@gnesssi ¢ devi ces permitting the neasur enent POF/EP2004/002284
anal yte concentra tion or a property of a biologica
fluid, particularly the coagul ation tine of blood, the
devi ces having at one end a ?anple port for
i ntroducing a sanple and at fhe other end a bl adder
for .draw the sanple via a channel to a peasyrenent
thize AdHEST, SHi Do PR APS AT SPnErEoph e imiegs 28 ol three
shaaaﬁupﬁﬁmaaﬂdg@&g&g&ﬁk@ t he anal yte concentration or
property of the fluid. Due to raw material and process

vaMSaRate 9308, 116 diseloses g 1qmalitptivsitatt papd fof testinggesample fos the pres-

i hghddad re Y ; . S

8 HSBUSEGA UEeE DA OO [ IO e o
cativacedbaprgseange asaisgire af eahnalytaini thbasagde to each | ot of

e B i e e oD e s
anadyied bﬂ&&pﬁﬁ@f tolBuSple@BpRAatibh Bo®PHBich Jive tﬁchﬁ’?tﬁ@ L&ty WPy chan-

new patch of strips Is used. If the user Tails’to

- nelg Meading fo eigtion | hpmhers shichoerntadn neteriat sapshlej afcdstacting the compo-

neRD6f intd?&t (EBM ik A9 neasurenent will be incorrect. Sone
prior art strips, e. g. the strip disclosed in US

6, UsSPa&R BhppliastondBdiligrimas (S RORYODEMacAL whd US 2003/0031594 Al

. Galibration.code on.the.strip,. th the neter can. read
i Rk s ERTBE $5151 BB s e LB Snocorss
tioff 6118 PRipiety iof A biolbicall 1GiROSaid R} AhIEQgbticH MGE Bf BRBd, the devices

di agnosti strlfs al |l ow only destructive testing
€

having § Hgl.edeg gm Jiptighor itsaderipg a@@,t.pphgmfl b the other.e’nd .aub?adder for
dradJﬁ%%glssiﬂgﬂé 98 aShihel ANmERHRRET el uggﬁl%éhg phly@lal SArhG8er of the

eval u of the batch performancé
sanppdqis fracesuredand sehitadiio doemalytcogtantra i@ o pepérsi ofttie fifid.

th rformance of, _an i ndi.vi dual . test stri Mor .

| DR ES DY SRR a2 ot ba B e mepbe e strips an
adeqity stipt oG8} edpkotcibiliP Fo baOPatti0td BR @AYt GRhranteed. There-

strip-reading device_or neter. Thus, a neter cannot

forg 468 SecepHy foragustht stiBrjiopode igaeel ko ptripe gk prrractscfor this vari-
abilith. TH cafibrafion 'cQ&@{nFlf 6 HRLAGEHE %Pﬁoééxﬁﬂﬁerf)gndf linls lu;s/é/ri mpust enter

packagi ng, and w generate an e r message onl

thetchde intte ithe metsy ivdhes aauwiacthedfysteps srmelidf dredisef fails tadeer 2 new

. i n in arison to the pre-program datag,or,
o R0 O o SRR IRE: b PG G SRhBRESEH insgrroct Some
pridehet steipyreagythandiy disddse aniUSt §,164,957B1 £a9 Qﬁ&i,%ﬁeastb i8ddipdtate the
aHMALh s$$0|ally pre a&gd control solutions of known _
caliRHRR AeTaeT Bifs b SWscHh meferichr :opethe selibrasiogroode before calculating
the NAMBEL B&HcBSPatioh MIRe %%&lee IR P _sﬁil'gﬁal%g Qﬂ%ﬁgﬁg !’Egt‘ips allow only

since the qualiHi check leads to in“creased stri
deS%mg ﬁfﬂﬂpgrﬂlﬁrm b eprsugpgon ©f irmgﬁmasbdngdm determination step, and
th .S._Ivet hod. do t ,take into .consideration ..

oA 1 bSO B AS SRS SELALLED

doedlevi gies100f/0 tdraingy bfthe pédforhiave: dfunagdiaides (pesdipi ve and/

or, hegative ioggrols, wp%ég are activated by the =

addP i BB Th e sa FBFeor Plprafips Fadreconys aiereameregtive informa-
tion"Bthé Qﬁ‘ﬁﬁic&i%tdp—reading device or metet. Thus, a metet cannot assess the true his-
toty of a particular reagent test strip, e. g. incorrect storage conditions or faulty packaging,
and will generate an error message only if the strip provides completely erroneous and off

scale readings in comparison to the pre-program data or validation methods.
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Patent 5, 268, 146 preferred enbodi nents of the test

device include a built-in positive control and/or a
wheoos098481 negati ve control which consi st of fuPCTEP2004/002284

measuring areas containing re~ agents which wll

ei ther induce the visible change in the indicator by

thensel ves or prevent the change from occurring

i ndependently of the presence or absence of the

anglyte in the.test sa . Al t dewd :
B SR G iy b SRR 08, e
witl§fedally Pleped conthd dbluplomldikhana esnéanohiisteprpuded byvthe manufac-
and negative contral, %ge s..An int egt at g&ego [ ti vq%%rds to in-
turesdaereleto iy Brthad itiplsy AEulatrar P RSEH L TR PETBITeS
cre R0 stk QZ_WHSI&WFHIM thERBPILHORAEN doBiS! BikFiSY itile fnetidddydoes not
usefur information in conjunction with qualitative and
take intcesinsidetatiers thepmnley sargtions withis 2ibahcat i ng t he
presence, or, abse of. an anal. L '
EEASR B PRG35 P PR A oSBT AR con
whigle bl aetinaéd by iHefadaitidh\of else sigile. For flstinos én e ablood mentioned US

Patgr{;;%gq%gé i %;;?%{qr%ﬂ%%fng%g{m o issn A RECESHIL € bl BSsitive control
and%é’ : 08 £3kirABHS! hithkonbist ¥PHER: GRAVHInE Abda®Rohthining re-
0

e blood™anal ysis is the variability of erythrocyte
agehmwelich willeadienipdiee thesvisihls chanie fn theyindisator by fisgpelygseor prevent
real analyte co trati f th¥ L EMtO1n the test
the ciatieg 8%%a¥rcé:ﬁf i &qécggﬂ)se{%%rnfl ggfn&ﬁ E%Q?%%Lt gé obj ect of o
samdple Aop gntstideviea bt tie UOPpew\A, 518,388 devdeterting irehprhsscearf occult
integrated calihratjon system which accounts for and
bloe%w&&@&f TR iodideaBer ‘feyflﬂ]és?gﬂ"e Ge AR A ed by
f1 NG it RAS Isiive B8 nBEAY 6 tRI 2D IRCRSEL B theYbbWetwo patents and
variabiTity 'of the anal ysed sanple itself to assure )
knavimecapgraenly retn pegnaney testh atovisies enlyruspfal formatipn mgogpgetion with
the resylt, | u rel MoencBQf I
-2 g‘]‘g"? Eénéig%%tsg?lg && g ?‘%?Sp&%m%q?‘ﬁ%aélg‘ at e}g@ f:eglt??%{ At on Ao anaye
butSy sie@ithdlas foethe qiblig hosadcdyf Qrntntear detednitation\odinpgdytys such as
of prior gg} publ i cati ons describes test strips with
gluggsg pavhele Bloods 1 eacti ons zones used to detect a

Pl B eh¥reOthe Nk SprofedhR thijl RAhPhRePOSbthbtM@rigle factors in the
negative controls as i ndi cated above. A parti_cul ar

phyisiefagicakwaimpls firiflod typical eesmplication ig whalpbload agalysts is the variability of
Luralit f t] - i gl ddn¥ tion of

BRI Shal 5 Al SRSyl bk o, KTyl bk o

thee@hplor at i on procedure has been disclosed in US Patent
Appli.cati.gn Publicati US 2002/ 0110486A1 .and US . .
208978681 &f%ef_neﬁmleﬁg qricopynes: I 540¢ P gctgf@lbq Rrssent invention to

proRRRUldedRE v hRh 0126l a2 Bt gt d /BB atin Sk, R¥Hih dcB&unts for and compen-
prothronbin tinme, an 1 nportant paranmeter to

satastray etablits eyl iobel senstees it fenuatiopny e, prequckion pereeti Ry by the
var}r%gi%igrgéeft rrﬂé?] ?Xa%?s@% Fiar%lgtp gtge@E rrtg ?a%{slutnﬁgl’e FROLEEe tQE h IR bropetly pet-
formed and the result is accurate and reliable.

So far, no dry reagent test strip with integrated calibration system has been disclosed by
ptiot art, but a vatiety of ptior att publications describes test strips with pluralities of reac-
tions zones used to detect a plurality of analytes. ot to integtate positive or negative controls

as indicated above.
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these | arge sanple volunes are unpractical and

di sadvant ageous especially in conparison with the
wat@sm9saBli t he art bl ood gl ucose systens whi ch PET/EP2084/002284

only about luL of whole blood but require in al

events a patient perforned calibration procedure as

well. A reduction of the volgne of the channels and

cavities form ng the neasuring cavities in the

described strip would requir.e conpl.ex X RV util-
o B BT s Tab aranst S R SSRRRETS 2 SR G RERALAEE sopes udl

isedMof qhﬁi%sg%ﬁ&?\grpés@{ bht3Ho EorSCatie irpérag ualibratibroprocedure has been
i nexpensive and dis p

dislepedt US Engnt §op kst Poifesess RAtH HOLHH Shrigts 20d3/0031504
Al.p{['ﬁ)é/ Lde s%. éﬁ@k@étaesr&ﬁﬁfé SHAaMH,AT bHod dndegaRtd k& Fktermine the
strips, ichr I [

equires not only sma vol unes_of .
proftrymmbinl e, cal infpouiat rudmettrsto daprisdsechlperh cppgslatien However, if 2

i ch does not. i nvol ve man d conpl i r?Qﬂ ' -
usegggptg tesh aexfef:?g rﬁéqea AIATcas; fﬁ%‘%‘ﬁ@ E % I\’,fg arnragr%égtgfrg St %‘éfeg’ pne]htus,
me&{lﬁgy %1@3@%1%%& g uﬁ@ia'tk:@da{ ﬁldihdasaaa%n&dgemste@pécmgy bl @mgparison with

gl ucose or other inportant physiol ogical paranete
theStateel fe oft hlored glﬁggg ETSSmSTRIHSE Fossh I%F‘]_dri" B}Qfo{)ﬁd%éwgae blood but
reqdl {fgcaﬁle(ralrts gs&%ﬁg}&fd}&e& Pagib‘fa‘mﬁ%?&creaﬁﬂegg_\v@ﬁ. an an a! yte

gl ucose, esterol, free'fatty acids, ' ..
t r Agkdicdon déshe whohebhthe chetwhand cptibenfonpingithremeisuanpg cavities

. zynes,.in a physiological fluid |ik . Se

in ¥ oo DT, PrfEe Sy o etosf Sy AR AR, such as

“mick@ERhldilear whichiiagh leshaitshdy ftQarBavdakgpradudtioh e iadxpehsive and dis-
calibration and quality control system suitable for

powgblp sensatfent test strips with a very small sanple

V%H&BE%I%L? aPQU) £QurilobRRS6M 1D LnPindEWc2ABPbBvide an analyte test

distri ‘on system The production of the inventive | .
syseenafoy tley feqzsht ehtetmiys whick atquisss matloplyzsathaiofumes b hysigfogical fluid
unconpl i cat.ed production,steps.enablin i [ :
ol R GG ioe IERGo PPICRoIoeB I O Re Bat SPChPa ! HBduction

steflahd dBbicQfe O Gaegingvd had apably t for t@stucsy stsningf padests in self-

present inven tion _provides reliable results
monggrnethleedslasose RE oehBRPOLYREPhIHY ARGy g |

t emﬁﬁxggpﬂﬁtﬁvcnﬁ& addi tion, production variations

are conpensat e y e integrated calibration, .

pr Gbisduvestiors puestides aMbivisofer deterining theorgnsertratioadifing qualyte like

now detect abl_.e C be .conpen a r : -
R e
zy1RED HUL bhysifieiicab Buiddike lsddosags, plasiad, shlivansrineT ngerstitial and/or in-

present. invention provides an gnalyte test.element for .
tratpleler v e SETIee EOIEAREPSERIE FBFaa Ang SRPeg Pl iy sitable
for! @eagé}x\é 3P Ltﬂgb Géth a%@én@aﬂfs'aﬁblé VORMANGF ol 0.5§1. Bavdd @n to a new
- seton

surface in a predeterm ned distance opposite
sathple misedottiootsyeem. The probichons gof il Byerive W fgelgmen involves

only a small number of uncomplicated production steps enabling an inexpensive production

of the strips.

Due to the integtated calibration procedure the analyte test system of the present inven-
tion provides reliable results regardless of the blood type, haematocrit level, temperature etc..
In addition, production vatiations ate compensated by the integrated calibration procedure as

well. Moreover, active component aging is now detectable and can be compensated and/ot
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two substantially equival ent patterns form ng areas of
hi gh and | ow surface energy which are aligned nostly
W@omgnesaat to create a sanple distribution sysPEERRIN$002284
at | east two detection areas, wherein the applied
physi ol ogical fluid is constrained to the areas wth
hi gh surface energy. The sample distribution system
contained in the inner part of the analyte t est
rep GGt RO e TP BTN oo BIE R, €L M e condi
tomgani pul ate the phyS|oIog|caI fluid or other aqueous

s Al T WAt LA P D IS g (h Wacent

110113@5 dt Badtt drRNunRy RGE G §olagiea1 agtaplt dlldehavingdi Msewu second surface
anal ytes and chem cal determ nation nethods; it is

in aemdqtsnwﬂdeafta@@doapﬁmtee@@mwh pibery seifh Dogh surfagpygge @rovided with

twongag %'r[tﬁ.[? Qcimwg% n't aﬂ&ﬁ? a?éxs %’f %@%%ﬁ%@n which ate
ana S or anc l1ers prOV|de base ufiits

alighat m@edyecrcmgrmamj crene nt mplerﬂlankmt@meerystem withhetleas v detection

th lyte test el d . det
seetiop BRERoHe dPbi BT fidss Eprlold ToHE ity Fiib pieh sorfuce
enefpdt al ytic forrrul ation prormtl ng t he detection of an

anal yte in_a physiological fluid, and n predetern ned
dethscrmple drehutien ssismuconiiesddn ¢he PaewPEbaf By AT thet clement

has?n%l th:‘h%ﬂ:a@ 'a.nélﬂfr @dktﬁia% @é&&réﬁg&nmﬂn%gvaﬂ@ g{&@g or channels to handle
ornmul at1 ons an ormul at1 ons th fférent

and| rauepldatgf&l@ahysbﬂ@mab Auidonpulber dgussive rsetbylerﬂmtés dhe analyte test ele-
me | tr}%Jg crlbe unbe Fal egn%ﬁ(rh_{rtxerr]lgsnsal%dblg olr 3 a%.rﬁ?tlpr S)U r%%lg)rreb@gﬁggeﬂures and
adap@blkhe difﬁﬁérft Qnﬂf;teﬁ Aed alivadiyHl ﬁe&ﬁﬁlhatﬁineﬁemt)ds,&mbhdﬂﬁ @ntegrated in

the detection neans to obtain n results from 2"
testsraRseised Mo ORI CRAGHIRACIA 18 4% marie CaBBlSE qirapaqripnts such as analyte

test%JkQ)M B d8ridE %id@ Qas@‘{ﬁﬂé foE Qev%f’ah fikdh @ En el

calibration coefficients of a polynomal calibration
eqluatpr@ﬁarrgcbaybn@menoﬂa anelgnee@s elgmemgebﬁdm ent to

valldtethe ty of cu ated maca t
aips $Hepndeahel BRLERTHE So SR i boPutation
proﬂﬁhﬁg theatecOth Of ar :hﬁlytmk A QW siIORGE Ahiflpdridon of an ana
lyte in a physiol ogi cal urLd sanple.ln anqther

aspietietermiged defestion e r08 v4ig) gecogd ﬁ%‘%fﬁ&fof"iﬁfl Wsﬁveﬁ s#libgpgion  for-
mu.&ﬁ'rﬁlsatﬂédey &$ o &5 Blaﬁi{ ot oﬁ£ altl(b G-rP ?cﬁﬁﬁﬁtuoh@ ‘&/@tﬁt &ifrent levels of

wth the eps: generating areas of high and | ow
cahb,namrawnlemmdgyhmbw lireaneinteggrauntbey langer ahan 2,97 issgriftgges number
f surface energy formng a hydrophilic
equalot%f% f“‘%%%mtolh cI‘l%lrledeterm ned detection

configured proximal to the centre of the analyte test element,

enabling the detection means to obtain # results from 2# predetermined detection areas
and subsequently allowing a processing means to calculate #-# calibration coefficients of a
polynomial calibration equation obeying

_ Il (n-1)
7 = Z{C%X '},
1

one regtession coefficient to validate the quality of the calculated #- calibration coefficients
of the calibration equation, and the determination of the unknown concentration of an ana-

Iyte in a physiological fluid sample.
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areas, whereby nis an integer nunber |arger than 2,

generating a corresponding pattern of areas of high
wa@pasiogsassur f ace energy on a cover |ayer havi nBCHEP2004/002284

second surface, coating a catalytic fornulation on the

n detection areas of the first surface, said catal ytic

formul ati on pronoting the detection of an anal yte

concentration contained in a physiological fluid

S [ e .using.tnha 1. SS|on I _

c AR b [RTRPESh o e TRRORBRTG D RRIRTRL ity st ol
memftfof &% @ésehhiavaronrdthstie ftage, said n ca |ibration

formul ati ons de up, of nb k f | ati d n-
£ GRERERaS BHS TP thet P RCy S othp Ohs N BETiphs Rist surface,
the GRAPOLRiGh sWRRE @BYroMFbienida hjidr8giglic PABRESF with rdirede@fined detec-

1, and n>m which'is identical_ or substantially
tioneages nelhasely 7ipan inseggnanphes lasgdd thasl % to i nduce the sane

cheni t . Ony i VAP MR '

ey { SIS SO IR AT, B8 18 0 cover
layet hevihgy exenddfurface,st and second surfaces to the

opposite sites. of a.centre |ayer havin . .

01 CaER 1 ST RHPURI ARSI EY F e b ufifp ud coulyte
forhigtidd PHetdofg SARPibR bIEd aki¥ytd Bshcaktaidn @bnhingh in a physiological

surface energy on the first and second surfaces of the

fluidh seseplentingeansmissipp o absothreks PptemeEGUt ti ng t he

| g nat ed:. i ' p i -

o B o e e o T i, aid v ca
librgrioaf formaaticmyinpdicmpnef # biank drowildtiond ewbrrer foppalkagerts Withodifferent

he.faoll ow ng descripiign in conjunction wth the
tevely BF SBEHP AR RS pesr s AR IPIERS BREbeLot s Js and 7
whiblh @& iHedtRaldbrREBHRRBIY ¥euitl@idhe QRRyRMAAAbREBLin@ice tesame che-
~anal yte test elenent of the present invention provided
cplnreaffipndn g qtaiyis forgrylation apthe anglytedn the physiplogicsl\fuid sample,
of ' . . i . .
< al%'Plgn%@tg ?z{,ygglgf &G0 qzed&dtsﬁtffdeg tdo &IE'OSBQ%HM'B; D€ centre layer

buti on system enl arged. Fig. s an
havengpl distedtipetyspect progides ewadfy fohéhedempleedistgbetiati systetngformed by

e i b 5 SR R BRI pofifpfoer e,

C §fnkiging 8Y QlttiniheTAgniBE st thedaml dhpé.oget her wi th
the first and second surface.Fig. 5 is a_sectional )
vi @thepfeatiresand adyasiagss ehthefrespes BvangPpe 284 &he puststied smbodiment

ﬂleréléfg‘%ﬁg;eg&ﬁe MG %gf%s @W@é&p%ﬁ'ﬂ E)&gguﬂtﬁﬁ%&%e attached

IS a section i ew of” anot'her e dinment of a -
dragliagecti on area of the sanple dis

Brief description of the drawings

Fig.1 is a petspective view of one embodiment of the analyte test element of the pre-
sent invention provided in shape of a test strip.
Fig. 2 is a petspective view of the embodiment according to Fig. 1, showing the sample
distribution system enlarged.
Fig. 3 is an exploded petspective view of the device according to Fig. 1 showing the
three layers separately.
Fig. 4 shows different fotms of the discontinuity of the centre layer forming the sample

cavity together with the first and second surface.
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tribution system using hydrophilic pathways. Fig. 7

shows different enbodi nents of the sanple distribution
weyasem4nd t h di fferent patterns of pat hways anpPiCT/EP2004/002284

detection areas suitable for different calibration

nmet hods. Fig. 8 shows the sanple distribution system

of Fig. 6 in conjunction with.a light emtter and

detector neans in a sectional view. Fig. 9 is a graph

Shpi 06 L@gctﬁﬁhc‘%v@to? ngeQJctle'f' %re%adlpch@ sﬁﬁﬁk ﬁs@ﬂbutton system con-

confentration using the standard addit met hod. Fig.
sm&dlbylud@phphcghndwgmymehe val i dation nmethod for the

cal.cul ated res libra.tion

dia#“l\gerles Gseghon pe%l 5 ]pP fuho%ﬁl &€ érrbotdgneint o? datecttongarv_:ea of t%;z sa\{}gple dis-
mbaﬁ@mgrsaﬁl@&%myﬂﬁfpm thivagd i on of an |nvent|ve t est

strip with net er. g 13 shovvstpie anal yte test

sysktign show %nfeqeﬂ%%?hr sinPy the spmple dstpbyionmygfem with different
Patémw tatlfpx% tdetiClibD e subiARR iktSedk ERfbr ot fnedid .
analyte test disk conpared to an anal yte
t eElg %qhowp thﬂagxplelﬁstghm gstamead fyHige 6tie sonjenctioe rrith 2t light emitter
andac{ét Cpr %géedasgg 8. est di sk. Fig. 17 shows a
anal es ssemvﬂ’h an analyte test strip in |eft
halrigl. 9{3& gra;ghihoh;amgjthh apldhlhitgh Gite sarfplg analfie sbuaBtr&ivn using the
@;%dcyte t est g%ndol ier and folded bandolier to build a
t& shows the production steps of the
angLy{e ta L]ﬁh@%@& WiafidhtiSh nhdPh RNRR She dARUIAHQYRESt and calibra-
sn%\%nlﬁ %}P 6, anSSarﬁe not to scacie |rt1 anc catbr
UOITp‘éﬂ‘tM cul ar the th| ckness of the layers 16, 17, 18, 19
r r scription of the
R e L T SRR
t elip. 12tshbs dn efenighay ﬁmﬂﬁﬁﬂin dfay énichare ks saiputkh 4 iretee.

er arran corrpr|3| a hase r 2, a.centre
ElBW% eai’??lﬁ@ RS EAES ﬁha??é?sefe‘g é%g’t%\teétoi%ﬁ‘ | ayer

4 ﬂgeM YO thelddBsthRBbA 6f£@é@1 est OMg. centre |ayer 3
presents a discontinuity 5,. \Nhl ch creates a holl ow

c aliigtip shawe exmpaptite festrrishi qompatve thas endlgy tast Ftipnd t he

c ryel Vi er ted a
B0 Sl A BB e Ol ! 1

salfigl & shpph b anilyte mesaﬁyea:nﬁwitb edbedyte fEstnﬁp & #& hafid kdnrbright hand

1al yte test strip. The sanple applicationarea 9 as
ha“gﬂ‘f%‘?‘/‘f)g%e to the user is preferably formed by a convex

g%ls@o% b2 ERG tebd INRUONE 2B M edHafgolRE td BBIdANRICKT €
tes strip for €asier application of the sanple.

Oppesidtshows thefpsodugifpn steps of the analyte test elements with strip shape.
" The layets shown in Fig. 5, 6, and 8 are not to scale, in particular the thickness of the

layers 16, 17, 18, 19 are largely exaggerated.

Detailed Description of the Invention
As shown in Fig. 1 and Fig. 2, the analyte test sttip 1 of the present invention is 2 mul-

tiple layer atrangement comptising a base layer 2, a centre layer 3 ovetlaying the base layer 2,
and a covet layer 4 ovetlaying the centre layer 3. The centre layer 3 presents a discontinuity 5,
which ctreates a hollow cavity in conjunction with the base layer 2 and the cover layer 4.
Within said cavity thete is located a sample distribution system 6 which is connected to a

sample application area 9 located on one side of the analyte test strip. The sample application
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pl e application area 9, 10 on the second maj or side of

the anal yte test strip is the location of an air vent
waQ@2008l0bsagi ng t he di spl acenment of air whil e thePCT/EP2004/002284

physiological fluid is distributed to the

predeterm ned detection areas 6a, 6'a (see Fig. 3). It

m ght be noted that the con®truction requires only one

air vent independent of the anobunt of predetern ned

~ areadRisciaterfafe @I thaSsdd %q&eﬁiabp’i RBih&ELAR bR chRe 10 kRABAL from one

.The_described el enents of the sanple distribution
m2j QR ddcph G pRALEE dut stEP for yhiesiplisstioneafdhgsrmple Quipesite to the sam-

Ceati A . . ; P
e ARBRLGAIO 305 2Ly SR 848 AL BGR0V o o
an agrveeny fl & alleging dheedispiicempini efinicwhid te phipgolbgital ifleki & distributed to

capill ar tion to exert, t istriQution of th .
the Gl BEhaPB ot Baf P i b s i e constmction
requik@$ 6£lyioas aiveaSinddpinddd bf HRMmdME o8 PRIHeANhES HetSddohPurehs used

.,possesses registration features 7, useful to
witkgpy flfcoglyts feat Eementnd b dstibphiclercntsolobe amaplptdistrilugion system
ithSdrEd i ra | C: o Sy i-
it R 1 8 SEES! IR eBlog 0 B 0, A0 K cons
nuity @ the veztrelppr ifodm he agnbmob thepmalyedustetenwint, kvtie @eitalthe intrin-

. famet ers. upo L. insertion required for th
sic GRIET R RO oo 1R Bttt o e ARplfeh Ry SElop P St ot predeter-
minédddtédgion 3reathhi ch represents the nulti-|ayer

acrangenent of Fig. 1 and 2 in an exploded view, the
3 ég‘?q'é\% ?%YWF% &4ipgl pqspestes Seiftatian faturesny Sogeful to differen-

tiate GRWRIen |s@%EI IihdP bOM eét sﬁzgng ?(?Egtgé WEdAGGa kR ofﬁ‘f?ergxgraﬁglytes. By

. surface 2a and the second e 4a are patterne
this gieats, amedi-apdiite mewir [cbuld hedtstrutted te aurph epediabproghut boprocedures

. ... 1h attern of t.he sanple distribution .
itk SEPER Secinbet Be it PacrbPl sFTHED To B dprBinain ghrpasticue
analyie\s @hisaared kEBig. ) &hivhdesadentsah alulti- W Srifihembit SAFi&I1€and 2 in
alig ed and gegistered nosdy congruent upon assenbly
an CHHOAH T RS DasalAss Zhpud t surfpRe2% end e qosgrdtyeg4 provides a
secofl@fshiIRR 4aNendinsd aRBE DRt MRERe tBS b s?v.g%cees a&gf&ﬁ%t%geg fith areas

_the base | ayer 2 and the second sur
whichowillrcreagsy dhre spoplrdldistaibutord byston 6i e pyttdntad thesample kidtribution
i together wth the .first surface 2a of .the
systep 8 BRENES AR I M Al O€ bt sRRL B S o g sfmple path-
ways| @y ethich. ard hlignsduml Rgidieddrthbudly icofigBHEREh BssebEbWhd nulti-layer
be forped between t first surface 2a and second
arrangfineate gﬁa &efft%evﬁm étdégﬂ‘w thedistapprebetagen (e dirg spefereR afithe base

layer® SIEQAL bRUhd YurPrcOlta bH@e CEM rla?e:! Yl n aacﬁg:oﬁﬁgﬂt&%rtétform a2 hol-
surface 2a of the base layer "2 and the second surtace
low egitpfogether wishdhe fiesy eirfage 2PpEfhertabd layertthandnbt senand awiftog 4a of

' angyj al | arger.. by desi gn,than.the sanpl e
e PRt A Rl S O3 L R3P foe e
surfack 2comt denond garfacoda i hvara Riithén tha)evity Gedd by the decedimity 5 of
a cavity far . the sanple distribution system6,_ the
the Ca?%%aﬁ??érﬂﬂ%ttbe ;‘h’;fsafur%% Sft %%@F daselgrsr 230d ghe ge5ea¢d surface 4a of the
covesliafdref. @itferably, the hollow cavity is substantially larger by design than the sample

(D

distribution system.
Since the purpose of the discontinuity 5 of the centre layer is only to create a cavity for
the sample distribution system 6, the discontinuity 5 of the centre layer 3 can have different

forms, examples thereof are shown in Fig. 4. Fig. 4a shows an umbrella shaped analyte test
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fornms, exanples thereof are shown in Fig. 4. Fig. 4a
shows an unbrella shaped anal yte testel enent cavity
wa2905898331 4b shows a rectangul ar anal yte test BCEERI04/002284
cavity 13, and in Fig. 4c the sanple cavity 14 has a
circul ar shape. The discontinuity 5 of the centre
| ayer 3 does not influence tlfie size of the
predet erm ned detection areas 6a and the size of the
elerf@it Rways1 20 Fief 41 ows anmdtmngilias biidlae tdso lemyst @min61Radd in Fig. 4c

t herefore does not | nfluence gr change tg§$rg%¥i%ed3(i
the sample €216 Unas acdirplar Buape ol herEscoBRBY UPSTrichRAT fgper O does not
infISHSL BB &re JRe @Mé&%mﬁ&ﬁ@&&ﬁ%ﬂ Qs bdladd Ghe sihe BF Ene FAMRENs 6b of

sinple, thus aflow ng the application of sinple punch. |
the tspppls dstdbiitirst sypteoc e 2sd itheyetnte Hodserns inBrranel cpwharge the required

i Strati .. The,. le di j 1.0p :
s T up B PP RRE Y AR bR REARLS DRERLS L Ry S hown i
Figof arkherhecsithple, thay fllowdngihe applRafion Sf sitplefpanéch @alsahd tiie process-

. base layer 2 and the second surface 4a of the cover
ing wahdess demand o the degitpralPRaPR ar eas of high and | ow

S U G RNGEE @Y uitth Skf) CREHALRShE Bad dodied HiNBe Bls&Rinuity 5 of
of high“and | ow surface energé on thé first 'surface 2a
e

the géntrdleyds dsad|thy Brst Surfnel24 dfcths dessrieyes drnd e eonsk sutfhee 4a of the
cover. | ayer are i gned d, r egi .

covgro fé&?ruieﬁ i o) oe%elaarcﬁe%fa %Fe.as %ﬁ ﬁl lé aﬁg éc?vté g%t?ag:g gﬁ&% ¥n said surfaces 2a

andphy Thel.ags ofihighland dowkurfiiey eoédye on abil ot surdanzh ©f itise base layer 2

tti lly th i th high. f , ot
wnd i e-OUH S B 07 R 1S BT TG PR epe Fahgiuent o
cacRBHRRKiGRIAE L iHd PrfiSofdl Bhididiand Rk ﬁ%&go% EdnkpIt isGhetting only

system 6 and between the first surface 2a of the base
the lagepewith highcsurthee enstaynid issthvs epnstrajpedowithin dhe predetetmiged flow paths
4 id.. ho Cli4 0n O e
b g oo AT ol BRSHL e B8Pkl SRITr et frst surfce 2
of tht Bigeysr 2 and dha sé¢dong seifleedi ofthi coferlldyer Anal yt e t est
el ement. of the present .ipvention.the base |ayer 2 an .
CHEBCB VR &yep PR o i SRR (P, BRG] Cuna papophobic

“guiding Q%RERS ” 1 TAGHhRBDDdindAk 61 th¥iahhlyfeQEMelehRnESMNBL Yresent invention
aﬁ%mays and detection areas. The hydrophobic | ayer 16

the bpsedeyss 2 and theeavetilasr # e corfed aréh admerophobigiayenl Gapfcept the areas,
| * .| H | -
ng% L gc%g{ R %L&?ﬁté)aghg;&nqgg & df']?é&clzcglgn apak -l th%bfc ly}}eg 16 creates

Fain thereforeto e areas
an @xka Rithhoswuifaceemngt gihiohhiill fexwit lal repellem fdree satopineapplied sample

distributjion system .Preferably, the drophobi ¢ | ayer. )
i 50 Comain g WAPIE HFLPGIHTE e e Pt By T Guel which wil
ﬁmMﬁﬁéQ@%ﬁb@ﬂukhﬁmeMQﬁp|Ogica| fluid and transparent

for light, particular in the UV, near IR _and/or

vi sRisfeeably, Hpchystortiebicdavet t ¢ i mapiirdiance lysisenhilisriuttyere which is wet-
oAU JERI LS, AURNELENL 88 AT APV, s 1. s
visibly dnogehof the atipnegnsiocheasincellhe pbadereodesgiitegdsabage requites a
hyd\(:Ne%lPél,ﬁL j aﬁ%éégeg%l%g% ﬁg qu%gllﬁ\%% %?%Iagﬁg]z?l?‘&ar%g) ulic %ogg]ley TBESs cello-

phall¥ & QRBOR Grelb W fra6€a RydoIbid Litfadésl GlcotntBOR pblghers (examples are
rocess or
give% below) by rendeting the hydrophobic sutface hydrophilic using a coating process ot

physical or chemical plasma deposition of hydtophilic monomers that can be vaporised in

vacuum, e. g. ethylene oxide, ethylene glycol, pytrole or acrylic acid. Subsequently, the pattern
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physi cal or chem cal plasma deposition of hydrophilic
nmononers that can be vaporised in vacuum e. (.
werdogloesagl oxi de, et hyl ene glycol, pyrrole or arCYEPI04/002284
aci d. Subsequently, the patternof "guiding el ements”
can be realized by printing hydrophobic ink on the
hydrophi lic surfaces of thelbase and cover |ayers. A
sui tabl e hydrophobic ink will have contact angels with
of “Waidely MmdnyPice@bt yea RS %)ﬁiﬁﬁngﬁi)y obicinlk bage aspbilic surfaces
of typlcally | ess than § m\ m and cont ai n nononers,
oftb1:b@seﬁéﬁ1§oveahaerpre pol ymers wi th hydrophobi c
fun_&ts{u% obRAAETMI haBE wﬁtaét%a elgeﬁs%er 3¢ Eyiﬂc@ﬂyq%ore than
styrene erlv tes, or systens wth par l'y fluorinated
0°cad bonritraénesgy oFfltgplcaBy Hoten 34chNém andrmeontaic mogamers, oligomets,

them%ggr'gl e}"ﬁhﬁ"ﬁrﬂl&bgtl og‘ﬁ%ﬁ{le u?shgggﬂ%c?&%%hld deicyl acrylates, sty-

ren€H&RRRE, drR t&ﬂ&ﬁtﬂl pyey fidoaiebd datbotieheins.| ayer 4 are
coated wt ydr oph| lic | ayer 17 ther eby creating
ar elig: Gth omsgﬁo@errcfogé@uc@ﬁ@péyl sERRl oY e gieig hydrophilic

pat@g ylgdng %m%ﬁw%gg{% QRkiGke 344k ERGEn{ Be Basqhégaa %ﬁ& 8R! Bver layer

a physi ol ogi cal thus, the areas
4 aisutmita@ with raéxyglgophﬂle Btyermiy mtrebyhgxdz@gh;tdais of lwgh Hwévs el@frgy

TRl RSB P o 28 e v

phyfgiowgd:al Ruid; RS ﬂ&rafreléxb bﬁ h%ﬁ @ﬁiﬁzﬁ:le fehétgjﬂ clie@tirigithe hﬁh&plﬁhcﬁ‘pathways of
etectl on areas The ropniilic rn can

the pargple AisEHTpOP PTSHR WYl R gRatFs EIBILORR ARG S thg gpplegt physiologi-

calh ¢ ik G0 Y :mhé Lol ﬂlﬁmﬁ%ﬁdx&e agetonQiRead.
hydr ophobi ¢ surface. I'nks with hydrophilic functions

c anTiehydsepliliephtfermeandbeniedized by @eintiega gfoss-linkable and/or partly in-
(4o lin ab1 sol ubl e pol cu |
o AORRHAPE B BB BHEbE oGP e, B g
funp@lnéahe Bb Qéaﬂsedﬁﬁﬂny Qt\xh&’é @&eu@i yﬂﬁb&rhrﬂtalﬂl: Yratet-soluble polymets, pat-

a et hyl ene- oxi des, . vi nyl pyrol i done, I kyl - phosp hoI
ticulpgly jugefiase mlafsﬁeév%mspwwe%? L?lm POE)FB‘Y%P%SYC‘% poly-

eth{l EM&M% Wik 4G h Mé}ﬁ;hﬁ§ deﬂ%‘tﬁ%r&néro%e@s particulatly use-
cross-11nkabfe species r ganonodi f

ful prsl afesi drgamrmedifisy sﬁme@cww; Wgsh pm)w r:ms-hnl@bhtsaeftles of organo-
mogllﬁgt]l;l goWs oxanvev%t §u1tfel { by §F %l Iv:fde ) c?xﬁact %%2 wqgat% of typically less

energ ypi cal Fy nore
thaf) QS‘Paddatysﬁffaé’e éii&fgyeﬁ‘ﬂ@licall;atylefe tﬁaxsm tdhlee as substrate

}c ?rk’g}tugl?agg gllygr:gloa[n%ﬁoﬁ?,q fyzgéétstg%gg e as su sggt% fgr]c the pnrrgtgx% Il)ro!:ess may be
fonlﬂ@cll Yo e izl R hg{ss YidlRrinyP Qbetatell fES-RhSi- hRUARSlate, poly-dlmethyl—

pol yesters and pol yester resins containing fludore
silogdneg polygtiry eed p@lmsteesesmdcopmmy@aﬂb@nm gogsp QP&V@@W@#@ and poly-

e A S e i —
cycbﬁlﬂ'ﬁﬁf aral @f:]loﬂleﬁﬂ kepalyrers, Qﬂﬁbiryﬂﬂf&ﬂnalhlﬁndﬁe@otyh&rs

t E]gl Stra SH ﬁaf%g;gt{ %@Qf{d?a%e]y mdrwog C Ch epnntlngofhydro—
mﬁ&ﬁ&%{y@ k@ NYEHCARMAL bFdBRR IR Pattetn, 18,2 @nmmbﬁ A M construc-

of " the ‘con struc
tions of Fig. 5 and Fig. 6, is possible as well.

In an alternative embodiment only one of the first and second sutface is provided with
the hydtophilic/hydtophobic patterns to create the sample distribution system. However,
pteferably both the fitst and the second sutface are provided with equivalent patterns of high
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tions of Fig. 5 and Fig. 6, is possible as well. In ah

al ternative enbodi nent only one of the first and
w@ewsnB43ur f ace is provided with the PCT/EP2004/002284

hydr ophi |'i ¢/ hydr ophobic patterns to create the sanple

di stribution system However, preferably both the

first and the second surfacg are provided with

equi val ent patterns of highand | ow surface energy to
and S5 WifacB eREQPES et d %&g&ﬂ ARiRhtidal6F BaRRhfle fluld Within the hydro-

wthin the drophi | i at hways of the sanple
philidipethvapuef tha seype distribvieregyviem: it is possible to

physi cal |.y. el eyvate the ' d

PNES T B B 5ot Rl ol T A0 ot
secchidlshiFfe®s Gaf Gy akeys of loWisnacerenemgpbg sichigpg of kebyssingne
requirement for the sanple distribution system ..

| céﬁlea‘_f(ﬂ‘gﬂe FoAfRR O 3’%%88?@3% digiebiiing SR RTpPet & fspoelvee

test SIRQAL BB Ble prafetel RuMBAilenlisSHkl Ao 10.5(EL YOUTOVErpMSly and requires

requires only about 100nL -150nLWEer detecti on _area,

onlywktstuh et 00nke— 3 pends posf detichpn ared, Whethertbe eces of dighyandylgw surface
creat ed by, hydropghebi c..qui di I / il C -

eneigh Sk o pY AAGPRR, iy Heln f IFIBHAE pGEARGIEY ! Ccombi

nativh loff bbh. Oloweoersitfll bt lbbvionefos khd bmxdskiltedtineheartt thahdte volume of

the volunme of the sagple distributjon syste i1 var
the sprpplo ORI B LA TG REEHE SRR P B PayRE of e
plofRll Elefhmideadedetgchinan areas. As stated above, the

creation of a sanple distribution systemw th such .
vohusteted pledvidthiesepationpiis saninls distrbytiom Fistegt with PR Yaline includ-

ing BAINRY Sr AR fletighi i SEACH I ery OBIFERVRT
o Y O 0 s i VLKA LA
impaseible tithfprivit st teétogic akchisdogyl ¥heesdedt éfophyaiological sample needed

measurenent. i.n the analyte test element of the present
for p MFATHLFIBFALIR tlg mgl.yteatgst F%weg%ofitjlﬁ Qreﬁgn}%tm%eflrl?%g eagmaa ?RW as 1/40

partWH t80 adSudtQAMEH 8 FeduREd EAEhORRERONVT thf ddvite dikeMsakby Shartel et al

di scl osed by Shartel et al. in US Patent licatiaon
in (D465 s RBasiopd bt 0 U0 20001 MHAG A et 55, 208 POGLESAA1 and c.

(Y9! {@le ms).
5 191 Cotns Boiahe R R L B IRl Gbose Spoema o
di Fig.eF shokws liffdrartpattahs dhibhe sanplk eisttitattion bystérawidgis cagrhe realized
ich.can be realized ydr ophi |.i at VS as: »
by Bk GRS et B E b PR HodPBERBBTS eguna clegrens =
il @ RAEAEg. RSr itylaUgdnitididn 0T Hyl@phfic pathways @nd hydrophobic guiding
conbi nation of "hydrophilic pathways and ydrophoch_
clergeniteli ey A1 endigt & lwtptes Al cpsgs Fprgthe Fimpletispmpleedstgpytion system.

es £ t ] bhoblel DUk ith no back-
RS o 7 30 ) SIS ) QULDAEYBE R ik o b
grotids tdridatibh,ovheasss tcolugrviB provides ldagignsfioo sarople distéertipg aystems with

ereas col.um rovi.des designs for,sa e . o
bachRGr BRGSO BeC ViR Dbk BRBEN i Gt Peaormil callration
eque @b iBRicGa10 dith A Lftjdcbe Rebighesadd edlglan Ghditde theleynosd mimber of

calibration equation achi evable wi.th the adjacent .
predrierapest deiertion araani pch Tiecat sePecHEely BiguimbT REiffgiredpeasure-

ments. The literals in each design indicate the position of the background cotrection (c), sam-

ple (1), and all associated calibration ateas (2, 3, 4, 5, 6) with increasing amount of calibration
compound. The simplest calibration is represented by a linear equation where the relation-
ship between measurement and the analyte concentration is strictly propottional. The calibra-

tion of the analyte test element is generally petformed using the standard addition method by
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predeterm ned detection areas of each surface,
respectively the nunber of required neasure nents. The
WO 2408098431 i N each design indicate the positi onPCI/EP10e4/002284
background correction (c), sample (1), and al
associ ated calibration areas (2, 3, 4, 5 6) wth
. increasing anmount of calibrdBi on conpound. The
sinplest calibration is represented by a |inear
t 'cﬂibra\’ﬁ&ﬁrc%n{ﬂ%%ncﬂ oF el difffreSthéaBbRABbNERAs MRS WhAPRALd subse-
and t he anal{ne concentration is strictly
quept eRlstetipe R4 ling ot @eﬂnptﬂna nppdigeasicalifatiopgguptien. Figsp gives a more
detﬁg& @éﬂlﬂa‘tﬁﬂ%ﬁgg{ s g Phd Eﬁﬁﬁ%@n‘fﬁ 449 o} REaest é'cﬂgrﬁﬁ (t) needs to be
dit od byaddi ng the calibration conpoun
apptdpeiathi fof dreonrtected Iah:ﬂytatamb nmakoeatdetta:ubh eheraispy, e:oawquenﬂy it 1s not

cal or..no
posRBR P PR P todhcBibution madh it iRl R yPRR Sfer g faueh oxdes
mo€@had bt vexd IeRaive it idlios4lE € bse thd Balfakdsbélahbmlesigned for
nodel or_order (columm C) needs to be appropriate for

five; yandawd) aslditons foraa jipcar aa%@raélﬁw 5 dighgepmewtio seamdpnds Pl allow an
eveli %Fbagg%%gg 'aeagtg aém bl SalaR6@PRAN }%1 Ficance in terms
cal l e | C

ation no em cal reaction obeys a
of dagretatibn @pd@memo dahdad diewa'mcm wel standakibwsveof the testscompared to 2

use e anal yte test el enent
hneﬁt%@*l%‘ﬁg F f’? %tf‘% td additions for a linear
C alibitoddt] BB repeiifiof of R@ipl@iiikiindaid Btataaleds iNpddsibRl ds ], thus

an even nore precjse asurenent and a statistical
it is\popsifole 9 B %rtworfpa%ggeaf Yrser FAliRFrciens fpriogr partigplar sample of phy-
siol§ Eﬂ?ﬂuﬁf%vﬁﬂ ﬁ@%ﬁb&iﬁﬂ&wh%ﬁ‘rﬁg @5\9 Iqeiﬁk%(visg Nit @dFossible to use the
standard error of the test conpared to a |1 nea
sam;ahidtneattst dﬂmwsfefdt}mrdetemnsm denaljtes.eover, t he
repetjtion of sa tanda nent s
po@si i %onaxsaq(/\/elrf’ﬁ%taﬁlu i SFS (3 Cﬁ%srbsfgﬁ?ﬁ (f“’ﬁper %rsammff it of prede-
temuﬁekeaaadeﬁtaréas ifrBe séleddddeddction Shdnibtriongeneitdsi nblih&Eference prob-
npl e of phy siological fluid wth the enbodi nents

lemeﬁbmm ﬁerre%wwctmaﬁem%deﬂsmf qug tRs&ien Yk nop take attria the other
reatREnANRE YESuES In&a@?‘%)?& abQibd {L% 168t & D084 RAPHiFe Rt wave
anal ytes. "On the contra mul ti "anal yte system can
lengtle rangeil | sed WI thin the same set of prede term ned
detI@%t F.gnt a3 tilf tal:l] eﬁgte&%k%‘rj aggaeo%t on Cheanl]st%%{l i$tosystem 6
gener al 5 it er ference prob T e e P eactTon
of thelfitst surfiael 2:|D bf)did(HaSe lafer Qnge ﬂa&etelnaéd im thht th@)i ark @@ed@ith a cata-
the oth act i on and roduc 93 Qr %e , '
Iytic, ok 6 7 YATDIR TEUetns Ehbi 19 ey 69 b contains as
reaéuea Bbdlp aﬁ:aaed r%%%rmhaa diflg Ehegal?r& ol - AR teaction with the ana-
etectlon areas 6'a of he sanpl e distribution system
lyte 5if cesiney, i pem)usqnoﬁlamél 2gowhzytiee abdise indisator @naﬂaeng an optically
deteicpa?{ea(:t o{lclrﬁﬁ ﬁ'xd s:aglﬁ hd%Yeﬁ@ ot ? ?}l‘?t gi(ljal Wle tcg %t g sa.nmle 15 by
tran@mtsabiybtﬁbsﬁﬂfaﬁtﬂﬂidt&;ﬁe&}s contains as react | ve

comnpo a pronoter undergojn catal ytic or,
?eéfaﬁfyyﬁe@e?eaa R HOeTE e §hecgiopg consisting of dehydro-
enik@t? %&@ésy oxidRse§ O%Hdéﬁﬁitésgp r%dcths@s 5£:0%/6P 2 HEFera@Rd TAE optional co-

i ndi cator generating an opti cal
enzyme contamed 1n the catalytic formulation is a substance required by certain enzymes to

facilitate the enzymatic reaction, 3-nicotineamide adenine dinucleotide is required for example

by glucose dehydrogenase.



10

15

20

25

det ect abl e product, thus allow ng the detection of the

anal yte contained in sanple 15 by transm ssion or
wa@basnissce phot onetry. Preferably, the pronot PCT/EB20841002284

enzyme selected fromthe group consisting of dehydro

genases, kinases, oxidases, phosphatases, reductases

and/ or transferases. The opti onal co enzyne contai ned

in the catalytic fornulation is a substance required

by &kt aisy SREMTRY defrihddg dohdérratii oL giAYsB] glGcose in the sample
_ reaction, 3-nicotineanm de adenine dinucl, ot'gF [ £
is oxidizafl bE@x7EsR "L ahsose BYidye (e saEn FBFRAS 6@%%&% :Pn Tyfgmount o

eén Bhucose,

B R acon

gl ucose oxidase to formgluconic acid and H2Q2. The
Reaatiwu@d}: of H2Q2 produced is then neasured

quantitatively by Reactiqgn (1) or Reaction (2).

Reaction (1): POD Dye (061 rless) + H2O2 - Oxidi zed

dy eDgeccbloutlsss) ++ HPD React-i-on3 29xidigedgyer(cploptedr g3 H0O

H20 Fe3+ + dye - Fe3+ dye conplex In Reaction (1), the
Reaspioy@s per oxi dase (e. g., horseradish peroxidase,

m croper oxi dase) catal yzes the oxidation of the dye

anﬂxgonger%§+HQC2 0 HzO- The gphour intensity is

diréctly proportiodnal to the coAcentration of glucose

i n_t;he sanpl e. Representatjve exanples of dyes include

o- Bf ani gi g]i%ﬁee, 4-'§m' no?ﬁt idﬁf‘f/‘r:?m)ifx and 3,3',5,5

-tetranet hybenzidine. In Reaction (2), H2O2 oxi di zes

the Fe2+ to Fe3+. Fe3+ forns a coloured chel ate

| i th i fi ] . . . .
oSt O, B pEoRARP I by HRksBElk peroyidage, microperosidase)

. catdly2Ed @8 Sxiditohaif eheddid Apdicds Gdrts PRI to G yRMh@eolour intensity is ditectly

epresent ati ve exanpl es of the chel ate-dye include
propyttien to Siecirgesnrrtien ahglurrse 8t the srwelg: Repseseaiga peamples of dyes
indﬁﬁé‘%lcﬁﬁﬁ%icﬁne? r&ﬂ%&zﬁ%?hné Qnll hfag@,g%&hn% BLAIERRE Th Reaction (2),
the sanple. "I n anot assay used to detgrn1ne gl ucose
H,@ominrt thetiedns Hefl. BHY &irols agiobakedf dhelathscoimplestwiin 2 specific absorp-

. Reaction (3):.. here gl ucpse dehydroge e reagts .
tiork ikl REBSTEAY T ERBIE BRI (Hb ") BPhe DY ELEARS Ipassiom
fer@Rc PN REPR sdrdathi COMIPREbHB e akbleite-ap: iilndiclykabl denge. The amount

3-NAD)) to form NADH, the reduced form of SiQQE. Th
of fRupyq Hee adbelatecomplsrivpiopgrtignilio Sis aoset elgicse Bidtr mgnple:

o [ ot oy peed i, dpesping plospeg cquecuintions  physilogin fids s
sholyngmiReectioM() here gluabspzdetiydsygenine (GlAPherets epasiizgliyewittp glucose in
thefsgtgagieamdpargs%ngeugp L%bfe%‘%%hé fas_gn%l‘) uarri)id;ﬁr Qgerﬁrg)el Hlicleotide (3-NAD)) to
form NADH, the reduced form of 3-NAD. The NADH reacts subsequently with an electron
accepting dye, e. g., 3-[4,5-dimethylthiazol-2-yl]-2,5-diphenyltetrazolium bromide
(MTT), catalyzed by the diaphorase enzyme to form a datk purple-reddish colour. The colour
intensity measured at 640 nm is ditectly proportional to the concentration of glucose in the

sample.

Reaction (3):
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intensity nmeasured at 640 nmis directly proportional
to the concentration of glucose in the sanple.
woRe@sH9saal ( 3) : GDH d ucose + 3-NAD - d uconi ¢ aPCT/ER2004/002284
NADH Di aphorase NADH + MIT (yellow) MIT
(purpl e-reddish) + 3-NAD An alternative strain to
w ld-type GDH is glucose dehydrogenase
pyrrol oqui nol i nequi none (GDH PQQ which is often used
for el ectrochem cal blood gl ucose determ nation but
coul d be enployed in an &igﬁcal detecti on nethod using
i ndi Chtoose dydNADr-rred- -by—-f-edtrcﬁ oh Siluropigracidott NALRKET
or by chel ate conpl exg H%écators as shown in the
| ater half of reac t| on schene (2). Though, the
cayAabH DGR L-on-18 By cobt BITT @utptesddok) tHadeAD
or glucose dehy drogenase if the device is intended
for the determ nation of glucose concentration in a
physi ol ogi cal fluid. Accordingly, the enzyne contai ned
in the catalytic fornulation may be chol esterol
oxiAlaskernative rsaalnht@ ‘aﬂxht}@ts eGDEl shgltese delidrogshass Hryrroloquinolin-

oxi d te |

TGP Zé’g)H"\\%@) Wli“ﬁ elsé) na PrE #02 fel Cgltg %ncalabﬁg(; t é]lsccfse determination

but kod Cbateﬁfpﬁ)ysdlint aﬁhbcklﬂlcilaiegﬁﬂﬁi ﬁieﬁlodmsmghmdltal:dr)dyes forrned by reduc-
itself or .in corrb na t|

det ect abl
ongiiss i ET G4PY E?lfﬁ&g’lké‘ﬁﬁm?ﬁa%ﬁrﬁsa 5% brfRifabts BALE of reac-

uonSsHhérﬁ‘@ée promoter, e. g. an enzyme, are preferably
selected fromthe group consisting of aromatic am nes,

ar GHtigh, tht cetalytt Srmalatined 8 hanedntiin glicoteyeiidese Re glucose dehy-
dro%argfasneoﬁn& L Dgs inten%”lgj Uf%fta‘% d?ﬂ&nﬁ?%pnl‘;SﬁgM%%eé’on@%:&&uon in a

aromatic an iphatic a pecl
phySiRgpildmidf the indicator include 3-

net ot hi azol i ngone hydrazo drochl ori de;
r@{ﬂﬁ#ﬂﬁ %F’?W| gen, oPHs £8f %?Magfs ABay B¢ cholesterol
oxlcﬁyéj rv@ﬁﬂa' @k 'aﬁiﬂyté mﬁbhsstel%l QJEOH@I' xR tRle the dndlft8 Wl ok lactate

aci'd (Chicago acid); 3, 5,5 - Tetranet hyl benzi di ne

OXIC(ﬁWB)h\?Mh&@ﬂMi?@W% Zﬁd?th%\lbﬁ hal ene- di sul f oni ¢ aci d;
N, ¢ arttg%( 8 u.\% a&)) Halja%% gﬂlﬂtlc%lgrnraé:?ecﬁﬁfe%oduct by itself or in combina-

ani 14
tion3with Biﬁith@tl chﬁihﬂﬁibbﬁ@uﬁdsazﬁiddn (coMABYon2with a suitable promotet, e. g. an

enzi;pAélta?ﬁ(.)léqglf 2 y_ssg htYe gr%%%ehglroaépoclzolnrs]gugg St a!r(f)rggtllccaﬁ%(r:lé:sd \romatic alco-
hols?’ akifles? b@hﬂ&ﬁé&}’hﬁ%&%@é afindahtgyres]i BRRBME BhinE Uohjidhted alco-

brom de (MIT);
hols3,a8d diretnhtisr mdzﬂlp}xammkﬂblewdz@ rpesifit featnplenof dhe indicetps daclude 3-

meéjl;l—eZ—geql%gh&a%bﬁn%%g@lg&nagor{.esny%chloﬁde; 3-methyl-2-(sulfonyl)-benzothiazolone
hydrazone hydrochlotide (MBTH); 8-amino-l-napthol-5,7-disulfonic acid (Chicago acid);
3,3',5,5 -Tetramethylbenzidine (TMB); 4,5-dihydroxy-2,7-napthalene-disulfonic acid; 1-
hydroxy-2-naphthalene-sulfonic ~ acid; ~ N,N-dimethyl-aniline; o—tolidine;‘ 3-dimethyl-
aminobenzoic acid (DMAB); 2,2 -Azino-bis(3-ethylbenzothiazoline-6-sulfonic acid) diammo-
nium salt (ABTS); 3-[4,5-dimethylthiazol-2-yl]-2,5-diphenyltetrazolium bromide (MI'I);

and/or 3,5-dichloro-2-hydroxybenzene-sulfonic acid. In case the chemical compound is an

acid, a watet-soluble salt of the acid, e. g. an ammonium salt, may be used in the prepatation

of the catalytic formulation.
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acid, a water-soluble salt of the acid, e. g. an
anmmoni um salt, may be used in the preparation of the
w@ad0alogg48c fornul ation. ' A variety of enzyne i PREEP2004/002284
suitable as catalytic fornmulation is avail able from
prior art publications e. g. Wng et al. (US Patent
6,312,888), Philips et al. (US Pat ent 4,935, 346), and
Berti et al. (US Patent 4, 24 ,297). Suitable catalytic
formul ations for the present invention are based on a

non-reactive bal&atist@f carmwre wbppotble s e formyktionris avail-

bl€ RokY S I -~

g G e

enteh, B39 36 laad Berti etd ESRatany 4@4@@@@5 Suipblef @tz;bylnb Yoinnf#atiogt for the
stabilisati fixation of

h
preQent mvengén ar,e ??a na n%%/”éeﬁ(éqﬁet sei, %cge@oa?ntf ? and an en-

zynﬁkebﬁa:tzme camaﬁumﬁrhs ¥orabfel. Ak HARA%vE b froFiddsO00cakder, which
| at.i n i s given bel ow. Non-reactive base:

for
neegs nEF Pt %afpé Fhee@a'mg KHOFqSF,deaﬁﬁaGIYZﬂhJQj psaf% EnZyyst s@ahﬂlsauon
Sedi 124 I
e R e Bl TR e T UL 3L A e
emplatysompesitiof dyr 166 md. fonmdiletomnis gd?;tebd@wptl onal) BAS 3. o
Ehzyoe Sle abl lization Gafquat 440 (I1SP) -1.0nmL Film
orm ng agen Advantage S (ISP) 1.0 g Filmform ng
agentDisMRd(Wamol65 miei ght) 1.5 g Enzyne stabilization
Adjﬁlffingto 6.5 and fill up to 100 nL Catal ytic

for it (aII conmponent s ar e Zftigled to e’FﬁYStem
non- reaekl ¥ ) (Aspergil | ni ger) 250
U ni) P@%ﬁorser I sh) 209(2 SZS%JIWL) ca g™

- syst arolthylddBgfc801 g | ndi cator gyssem b) @&%Ts@uﬁub%@ g
I ndi cl\aI\tor system c) MBTH 0.719 ¢ A 0.5

-Methylpyrolidone 20¢g Co solvent for some
indicator dyes (optional)
BAS . 30¢g Enzyme stabilization
Gafquat 440 (ISP) 1.0 mL Film forming agent
Advantage S (ISP) 10g Film forming agent
PVA (low mol. weight) 15¢g Enzyme stabilization

Adjust pH to 6.5 and fill up to 100 mL

Catalytic formulation:
(all components are added to 100 mL non-reactive base)
GOD (Aspergillus niger) 2.0 g (250 U/mL)

POD (Hortsetadish) 2.0 g (250 U/mL)
Indicator system a) TMB 0.801 g
Indicator system b) ABTS 0915 ¢
Indicator system c) MBTH 0719 ¢
DMBA 0.551 g
Indicator system d) MBTH 0.359 g

Chicago acid 1.064 g
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I ndi cator systemd) MBTH 0.359 g Chicago acid 1.064
gThe catalytic fornmulation can be conposed with the
WO pabsogs4er systens a) to d) in conbination w t PCHEP2004/002284
vari ety of hydrogen peroxide produci ng enzynes such as
GOD. Al beit, the pH of the non-reactive base
formul ati on needs to be ad] ed to the r e quirenents
of a new enzyne if GOD is replaced by anot her
catal yst. Exanples for_ non-enzyne catal ysed reactions
are the detectl 6ﬁm6W“%ﬁQ§BH?FPWW¥WP??9%&55@5Wﬁ%@ﬁﬁ?d%ﬂWM§Y“mns

e o
@

GQlangbeiss the f gt novmgeioe |besesiwemtﬂaum ngddstthde adpbtpd ¢o the re-
qm&vﬁe t e(lf%.r{Fe.Q} CHZ%DQ%@ el‘sjretgﬁtc) r faano cr Cdt%g%r m nat I ons,

I nteger ' ger al |l of
t heEﬁmdpiéseédiﬁ aon-aiigae Eitdysed rt:d&aoxﬁs et theUddtétion ajfealbumin with

h I f I 18 h
iRt Loy gl gl i Lrmulation 16 DLOTOUANG (1E v of
olyER8d A iREpAGAn iR Filible tahge Bf &@@le@troitn %qu %@Q{rﬁtﬁn

areas 6a of the second surface layer 4
ar ¥ tbp arldmeetpstzet@nqnh ist Mlgnméypaxf@mc aaieeedmmatlwsawhereby # is an

inte féll! hl?t{l@é %qu"aib?ﬁ 09 elngdec% c Hr I SI L, & &al éirbtrs%r ace are coated

oun e ca {{T%0n cShpoun

with om mtﬁﬁml: fdﬁrrﬁuhﬁoﬁ) aB |pbd5rab1mgnthfe O;Tetﬂdhaﬁ iof Iﬂhelﬁla@zeamt @6 phisiologic
the predetermned detection areas 6a of second surface

a\ is identical or substantially equivalent to the

anR o gﬂﬂ@h@ 8.5 indHI AR dehRtiSRMRACHEIP thébechEfPGIF0 4a of the
in the catalytic for nulation as the analyte in the

covishlpEstal asgickashetenzgh dn Sahihiep are| agated sdth healibrtipy fasmylation 19 com-
Pngu%teegaﬁﬁgagbgcg oy si ol ogi cal sanple is glucose then

ration conpound is preferably glucose as
wel Prefef:ttéy tionealiv@cion venpame cagtaited dd tHeadlibration fefmulation 19 coa-

cat tlcfor lation is swtableforthec
d oy Pl PIEEH fefeF o &8 G FeendPiacee i by gpsantlly

equiARnf Rflthera6l eea\ﬁﬁlaﬁlqu ificlck Aol cOth e AP Qe}bon in the catalyﬁc fot-
N-I\/Ethéﬁp yroli done, a co-solvent required for sone of

mulafien p @aﬂme il fhesphysinlogicd i samade. Imase tae tnalitssofrigtensit in the
ph}%ﬂ ‘;ilf éagxli)?et is & %Qﬁjﬁgc a %tio% %OLQ& 1s re{eﬁé&%@uccse as well.

tlon areds I's cri or a roper ‘ca
pr OClednomranivet buss af descabed Farathk eatbtic Ubatulaionaf stibdle for the

L MENEOE G KT EMG  C

tiord ErApduRldl NIMethyRiyRSlE6AD b YeoCOReRreqird N for RbAE &IFrQRh OMddRGtor dyes,
detection areas by ink jet printing. By that neans it

canjbg ogged-bl e t o dose exactly the anount of the
cal ADealct Q0sifrd BPAY Q%b@%ntc%mﬂ)%%g applied to the different detection areas

is critical for a proper calibration procedure and thus for a reliable calculation of the analyte
concentration in the sample fluid. Therefore, as the catalytic formulation, also the calibration
formulation is preferably coated on the predetermined detection areas by ink jet ptinting. By
that means it is possible to dose exactly the amount of the calibration compound and to apply
it on a specific detection area.

If the analyte test element is designed to perform # determinations, whereby # is an in-
teger number larger than 2, then # predetermined detection areas on the second surface 4a are

coated with the # calibration formulations made up of #-» formulations with different levels
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it on a specific detection area. If the analyte test

el ement is designed to performn determ nations,
wob@seisa3ni s an in teger nunber |arger than 2, PCTIEP2004/002284

npredet erm ned detection areas on the second surface

4a are coated with the n calibration fornulati ons nade

up of n-mfornulations wth 1§i fferent |evel sof

cali bration conpound or analyte and m bl ank

| ations., whereby m.is, .an pnteger num ber of at
of (e L Riund Ut e gy, by g s fateger nun-
bertolfiet laastl¢f et >0/ . BT &her vadrds, RelesA AL 8 tHeSt ddidtbh as of the sample
di %St em does_not contain the calibration conmpound.
stbyRgn HEmlngs ret Ggiimtbe calirfionscomperndd to the sanpl e
appl A&&tthOPh {&@gééammékss i ! SEM A8 Hseri
detecti on r}gas by capi lﬁ?%%%f%ﬁ%@??p@{%@% a\%s t CgStHbuted
to the predeteineined detattioniaoms by reptlhey srtipn ctldisetwes tedatalytic formulations
tection ar of. the first surface 2a as_well as_the
on B2 SFMAR Fertinh e 4hES SFPPHET 75 i del 8 e aibraton for.
mublgdBein the »reRSerMinet etes@0R6hs Dt AeCorftPsuk AL @rding 2 mixture
mﬁ% ure_of anal yte, calibration conpound (which may be
of agalfer FOREtioR rRrpeEyd (PeherEbe additiprdzaalyte) Payreoter and indicator
dye WAl thERES rixturd Hkg?ﬁ&l td@[%lt? Rt éhfcagéigg ?ﬂﬂ)'ohy naPto_the different lev-

changi ng proportion to the dif Fevel s of
els efagalibrtien cpmpornsbplnglthelunsnehe leyellafonmalytepthel alifwing the optical de-

te, th Il owi.ng the,optical d erm nat,ion of. .
B R P i 0 R an Pl b oo Brtabplpeion of
the andytt leen@atretidrat Peferdly, tecatplcyfotmelonGeMd aleic@ibration formula-
. Preferablt%, tge Cata‘{?){tic,forrrulation and_t he ) ) ]
tions 2pplis 4 R PregFirtRaeq fPtion pErt a rewstily selubledyerbriplosigal fluid

d9&t $aL DA RsRiBSeBESset6 St i sl 1-,%9?' _
® ?ﬁji d and/pgjrrS wat er gr}d pos?ﬂtl%glﬁgg&glr sdealtfﬂgmééach %?Jth com
Pont“fiéfs:dbpi)walbhm d fajit figageony of 4} saorppnehtstyontrined ip dreeddtstion areas to
lin st .reactiQn of. all conpponents
eXP%:&g%t% aff? % gg&loﬁ& tnﬁce‘];le %mé%at%lo% ﬁk glre SR SOREREETE A f ast

pHog. dnetavisca det@bmutiigbraentdbr bit@sudindl tid Bptical density of the sample
I or

..concentration. Fig. 8 shows_a detector arrangenent f
withgn, %&m&fx& Fﬁfeel?fﬁff}% éafordenst fig bf Thnerangrpret Wlodre s lighe source
20, ¥ARh¥hBisBSE 28|08 MR t2if GRAL-HnBS hCdifdclon Bf ENGmple detection area.
arrangenment includes a |ight “source 20, which gmts

The| lighhemitipdofrom the dighti sougen\28-passegtthrongh di roptital orrandemehie2l, e. g.
. [ rea.. The Ligh mtted.fro he

SHRET By BShaTh YO 55 o s WP L0814 o

the @dection agpa addl if deseredam the opposansldass thpeetitd by 2dstedtdt@neans 23.

base | ayer 2, the sanple 15, and the cover |layer 4 of = .
t hém&ﬁe&f PmaieSBrnYe Jeteciion gerrged Wéﬁlaﬁ'jpfosgfrtpéﬁ distibution

systéth,Gfhe@ébyl dd RaStaWoCST thY deReclibh §feh PEoTBA Riows butifERnl IBRIEOF cali-
are noré than two detection areas arranged wthin the

bratioggempoynd itrip passitinios yeq paocessing msbys tot callaukte thewokedwn concen-

. ttati%x? %fc': %%itagl‘rilg%eo@otﬁrtﬁé@ r&g%&%erﬁtsgge%%mggtvd@xi tL]eC: %ﬁﬁsgotloglic%y ﬁllllé in the

I 'on conpoun osSiIbl'e for
analpre tesedempag. means to cal cul ate t he unknown concen

tratign of the analyte fromthe n measurenents,

peﬁ%?r‘?@ﬂwﬁf’f‘ ﬁXfﬂa@a%ﬁ WO&@?% anplyl; qprpeftiagn in a sample by the
linear standard addition method, a known calibtation technique used in various fields of ana-
lytical chemistry, but now integrated and used with a dry reagent test strip for the first time.
In this example, the sample disttibution system includes three analyte detection areas, two are

coated with different predetermined levels of a calibration compound. After applying the
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anal yte test elenent. Fig. 9 shows an exenplary

cal cul ation of an anal yte concentration in a sanple by
wao b@shvsagar st andard addition nmethod, a known PCT/EP2004/002284

calibration technique used in various fields of

analyrical chem stry, but now integrated and used wth

a dry reagent test strip for,,the first tinme. Inthis

exanpl e, the sanple distribd?ion system i ncl udes three

anal yte detection areas, two are gcoated with different
PhYﬁPEO@ZC?JefF‘H*? 55 8P BRI FibyienyPiss e TSR SEAFER. ket Blpce in the
anaBPAtedtiOn LRGB! B AghCahitld MdNRbEN QSR of the meter meas-

istribution system "the catalytic reaction takes

urehp 4% dpfical bsaabrricp 282 @6 thecninple lagaterkin thadetehidor irghwith the first -
' [ n . the meter nea

o0 LBl B ABLERL IR BUL NGRSl L IS0 propo

tiodabwathe dornbintd eortteheaionai tas st aaliithtidhethpdumid ahévigd coatentration

al i brati on ound., The, readout of .this detection
of GF abeliiE h SarlEok SeBpd RRP LS HORbIePA S TS O G Tt located
in thO BGEIHoh Atda A t1Othe kBB f i1dvell o feRtHAH AL ) i -
111the concenfratioﬁ ofnthe éaalyfe. Igzggfagpg#gggﬁgqs%nﬂpﬂ)

potsiarab el thepranehinedagnnsenszation of alze sesonrbelibration shoriphand and the con-
; i et b an.. LLh the. s

BB B OSEHGE, AL HE LS S5 BB L0 L R o e

detgntion pea tommialngtonlyt the saoplbivite dnkenaemalysd donBerdfatibfie

second cal i.bration conpound and the con centration of
e PiedS A P TRANEY BOYHRP PUGIeCs S eRhigon of the
anaB¥eR folowitel BiAbddeBe@fs Ilake kel 8edstify nﬁﬁl%aoﬂ:@l@taﬁhlﬂer}&t system can
only the sanple with unknown anal yte concentrati on. o
caleglaprcly lingey fegtiession afyais of srpesserements ifes gredlicientt fog she calibration
it - - I vt e, . o
Al Bt WOBENI IR Bl LORCANAOE B it B Ul Bhyiclogia
fluid shple & deasmirgydtyehe ean poik (iFH0 LR obyhe pradansly ediubssi alibration
anal ysi s of the neasurenents the coefficients for the
“9"¢4% brati on equation in the exanpl e above. The
cCong ?éﬂeﬁﬂ&%ﬁ&eﬂﬂ‘aﬁ&h 6f @%ﬁéa!ble%alﬂﬂatﬂﬂ%ﬁh@di&ﬂ'@?{rerf nUbsh of:
sanple is determ ned by the zero point (y-0) 28 of the
previously cal cul ated calibration equation. A genera
representation of applicaple f£alikmqtion equations is
given in formof: with y =f (ras@ilts’of the optica
measur enent); x=f(concentration of the calibration com
_pounds); n nunber of neasurenents. This pol ynom al
withs g af(teets f ofr that opsicelvingrsyremenionT {(erocewmtipnt ¢f thiyecalibration com-
; Hﬁ? r n ih Fig. 7 the entity of nost useful
Wﬁ?%%ﬁtra f%ﬁ?ﬁgﬁéﬁgn%g% t he various designs of the
sarfiiepdayintialaghation Bymbqreviddes ih kenjahaioaneid thenedlues presented

. digure. The val ues r.y and X y. represent data

in 1, o o %ynastf%ﬁ%f sl &}ng@ for Blevagioes destigs of the sample

distiBuMogaldede ReMhalestcR¥nddned A8te CIORITE 88t v FHIS mal kepr&ent data
possi ble to use a logarithmc function for

calcplated By iafangtion to pllowpradptogessing of raw data generated by the detection mean.
Thus, it is possible to use a logatithmic function for linearisation of taw data.

It should be obvious from the discussion that the invention is not limited to the de-
signs of sample distribution systems in Fig. 7; and someone skilled in the att becomes able to

design a systems with # larger than 6 in conjunction with the provided information.
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It should be obvious fromthe discussion that the

invention is not limted to the de signs of sanple
waele@soddast i on systens in Fig. 7; and soneone SRCT/ERIH04/002284

the art becones able to design a systens with n |arger

than 6 in conjunction with the provided information. A

detailed introduction in |ingar and non-Ilinear

standard additi on net hodol oé@ is given by Frank et al.

Anal m., Vol. 50, No. August 197 nd Saxber
et 8 detﬂg‘hﬁeﬁ Rttodefin mvlipces 3pd a5 ipemsiigerb #&tton, methoddlogy is
givél B SrnR: eITpoch] et 0f7of. ke, Rigad VAS%E@WS W@ﬁbe%f ef al. (Anal

the present invention accordlng to Fig 3 1s desigre

Cherp tddnids Ned, biwe 18&Dect i on area, which includes the

cat S t n ratio d

o ALY L0, 2L SR OB LR o
ing cathigd. Bt i cdedgred au ndmpaie oae Heteaioncoas emdhalhtla&esoﬂhe tch@lytic com-

calibrati conpound ( 6' a2, res
poil bRt fepfrliagedian W&ﬂmfcﬁ @%uﬁ@é HHESRALES ?”F%‘m@o"ﬁf?oﬁh‘iﬂ% includes
the 3Rl aﬁgﬁ%ﬂﬁi& RALE £ Bldt *bh QR trMord SBKE B41bRIRhI B eempgdanglnd 6'a,,

(6a a3, resp.) and one detection area
resiiyh ORg Aeentign a@so‘ﬁmh ippluf@chaealBiccompespds)and B)Bemdrppngefntrauon
r n ch,incl.ud It
of BUEBLACOARLER 804159, () Sha . WESEELL AFf ko
abspupsien oentl &l edsp)). MBynmeidseot hhe:]ﬁgaaiem&ua:b s@h pihicningfudedeither a

le and to consider it d ing the_calibrati.on
cah%ﬁagg ggmptﬁnél no_fcfa]:a;lyltlﬁ éiop‘ﬁ)f)gg s 1trgﬁ, Eo?ﬂbgeg e the background
abs&@hbﬁi af theBarfiBlt RAdltd QInskidd i€ Hhddoatle EABIKLA paiidsscal |

brati on _data, whereby the validity of the nmeasur ed

r Jéig| 0sillpsgrates i e pepgsymated ivlidagom methard; fonr4loated mesoliy' and cali-
bragﬁ-x &aﬁ’{ %Le'b t A S%BF&% hafRed & ﬁt1§ Vetﬁédé)glt ns"vahdatlon

aria tem can cons rain a
windawT a&lf@dvahch @lndl seffredt m@mﬂ:eﬂnéﬂtatB;OMsnﬂa@e,, the angyte E&t tspstem can

600 /dL se valid range for the optjcal
CONFEHR %ﬂa tad ol bsegﬂ COPFEHFREQL TaPgk Spg: oioegosﬁgd?gmg/ dL glu-
cosé1RAA S veldkah E Bl dptichIfdeabifgPe 204 b 09. LRESIE Ql% prcessmg neans

nore general the coefficients C0 to c to a va

can cgpgain i siope a%d Perintetagp et @Oﬁﬁﬁ‘mﬂ the poqf@ﬂents nfeta [y tO 2 valid
ran%elvmﬂ n@m@%@%m foreioﬁqﬁgal.tj) g I aafl %ﬁlnogs Populatton of valid

asure correspon ration
medsoeatead wihtdhionretfrmdingumniilanii@slimeflodarel widlin todiduntaries of the vali-

iy VR Tysonili Fn splerashie 2P M aat  on of
r Gﬁ&&t@o@)po%ms Qhe SAlRILHST bCRLURVH! Hetnk OF sfistidal 8RR%Hton and

lin regression analysis. The quality of the calibration
linegrrRensesioqn paaleds. B?ie &lualiy o thet aliprationetanibegidged by2 comglation coeffi-

cien® ‘Emidcﬂz?@&fi’iélkﬁﬂe%t‘é%l thiliie LS ?@&L ééf F‘exﬁ S%t s§tt8 BisHRY 2 meas-

refuse to display a’ nmeasurene
urergentrredultiif tha caoditioncicefficidnadlls béie*tvavpr&pprg&mme@ ttapshell. Alterna-

. threshold. Alterna tively, the processing neans can

vl AT E595 5T eG4 By REREFaEt PR AORmE R he resl

basddesnl lilte Qif@REedOFbrifiden edin et -8t Eitks€ 81etHode RL6w | ahiBh \EBhtrol over the
These net hods all ow a high control over the

quality of results provided to the patient, which is used and known today only from sophisti-

cate and expensive laboratory methods and equipment. Even mote impottant for the pa-

tient/user is, especially in hospital settings, the quality assurance tight at the time of the

measutrement.
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quality of results provided to the patient, which is

used and known today only from sophisti cate and
wWe@2@enssi4se | aboratory met hods and equi pnment. ERENEPN€002284

i mportant for the patient/ user is, especially in

hospital settings, the quality assurance right at the

time of the neasurenent. Furbher security is possible

i n anot her enbodi ment of the present invention; here

th te.test syst.emis configured to relate the
oL Ml SPho R iR Thode SRpAHRES o REsGE Sellfon: here the
anab&ll tiekgrs@ttd}rﬁ Hs :mnlﬁgmildddo e tﬁd’bdnhaltﬁﬁgﬂl b;' at irl]’ﬁﬂ dyt € the gount of
cal.ibration formulation is com posed of _the o
the églf‘ﬁffﬂ%t ?%?P%‘aﬂﬂaﬂﬁﬂl 6 Ereate. Hhrecalipreomn formadasion is com-
poséd df ftlhex&ﬂbfaﬁ&!l Qoﬁ@oﬁﬁpihcpﬂllg%erpg OLah It pebst 90F %Qecpﬁﬁto to each

the predeterm ned detection areaS of the analyte tes
othey leaferstit isThessd ophibe preadetsmined detmtion efeay he thenadalftie test element.
test stem has t ability to trace _.and.correct far
ThdsP i (RUGRER 20 P Rt a8 EAREfo 5t andcomrct for
sliglttatairiaticisi i rthe deeivdtambudtg ARRESDEABAME if $he detector means is
onfé\ngur ed to glet erm ne_ the tgoncent ration of the inert
CONGFRFER I AELErTiRR B CPRITGEHIAN BT Eicet e bR vReoRsth HEsrent from
the Ya@MehSh QYA @l Audbte:8RELA 8P tHRfindidfor! cegipgéﬁcp*&zith the analyte.
compound with the analyte. Mreover, the manufacturi ngt
pr ddetssverotheroinubfcturing pfoedsh gortrad of dlat demipgsarsheating lvep of the
acal ' [ af | t4y aceabl e. and.t.her re
coif P T 8o B IP S HRr SAAEAT RURS SUITUE! B pre
erablp b evateedolibleedytyeleset dedmr dhé gastipt dumsighipuEE beillisitSBlud1G; brilliant
b Cgf ﬁri | liant blue G hrilliant black BN new coccine;
ack B DSY FRccHen Brtggea AR CALing sPosFE oW, cemoihes PRRceau 4R;

direPORIGEIBE 24K/ 01D vFa%&tspﬁHéQiea%te 8nehREnid %@he r sol uble
e

derivate of malachite green. Due to t I nt egr at ed

calPes ta therinisgiated ahleraon praskdwa rind valfdatibn doethdyle the analyte test
. 1 {.the.present invention. provides .

ey B el R b B RO, R B it
ferehesspnek as diffeednt bR oditfjee nadhakhaodittigeBsasanel as exogenous interfer-

haematocrit. | evel 5, as ﬁﬁl & as.exogenous in terfer, X
RCENRE: SSHUAUSS STRR TR0 S (FpPEhEnts PRATRacayfitdsy hieh gfherwise
would) H{IFREQULdCAbSify ME'rﬁ&s@ﬁxrgtefe\ém&a? skl LlbiHEMGE taShalyte test

modi fy the neasuring results. Since the calibration of
systerhds ders iptparallelsto thy srearmrersente diferentrariapdmental patameeters, such as
temg&g}éyf! ﬁr{ﬁ“@%ﬁe OFUJ.(.:,ftl.;B? rﬁa%g tur&r@é/nlt r20 gf Ip(; aAns N acg’ul'}gcgr of the

S tenperature at e tinme Of actual Neasurement,  are

detepdnined resohisequence for the accuracy of the determ ned

resul.ts. In addition,. production variatians, e._g.
SR IR RSERR Ot s S BIEHE et fatsyiert g cgatre lyer,
are EQAPERSBA BF Y intdd@itd NEMBFALE PrERIA Al 0 DERGSINE €aging, ¢. g.,

and active’ conponent agi ng, €. g., loss of enztg”r;e
loss o engimaactiyiy, istueehlsiaad apay hewpripense a4 thin totr prolonged

sheﬂfﬁs?edéftflbﬁﬁdﬁ& a prol onged shelf |ive of the product.
Fig. 11 illustrates different embodiments and shapes of analyte test sttips of the present

“invention adapted to different analyte test systems.

Fig. 12 shows the insertion of the analyte test sttip into an analyte test system. In a pre-
ferred embodiment the analyte test sttip is designed to have a lateral and concave extension

10 located on one major side of the test sttip where the sample application area 9 resides.
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Fig. 11 illustrates different enbodi mrents and shapes

of analyte test strips of the present invention
waempvesd3t o different anal yte test systens. Fi BCT/ER2004/002284

shows the insertion of the analyte test strip into an

anal yte test system In a preferred enbodi nent the

anal yte test strip is designed to have a | ateral and

concave extension 10 | ocated on one major side of the

Thik €S strip where.the s I I'catio area 9.
iy §éafusg allopry a3 apRlichian 2F FpIEmatlagd SeEiss dih it Rfients arm or finger
as shawh id Rigy1h! ood sarrpl es from the patients arm or
finger as shown in kg I n anot her enbodi nent of
c

t e foshes mbagiacit b aseS%dWﬁnPﬁn,Fasthow in Fig. 14, 2 plurality of
anagfltcu{eétj élérﬂerﬁsr: 1s 1 o%eh?y%nﬁ%tnc@hye%{ﬁéa S tft %cﬁﬁ‘tgtgqbrm a analyte test

mretri cal a centre point to foorman anal
dlSk éls ththICSJKW?&d fwmgmam;ﬂev\@pdicaft@mamgts Sanpheeapiplate attail}cm test dlsk 31

The naI test .di sk 31 accordi
acciiiie Ty A0 ki Sk o te ot et RE STty Af shown
in t'ﬁé e;qﬁdi&edlviwﬁm Fig I’lAde‘ae am;»w test\diE B! 18 XEVREESl ¥/ Higedver composed
Fig. 14b, the anal éte test disk 31 is covered by

of afiop playebé%%n%hﬁ&% 781330 Thegisk sgrer batgora fyerd gex { 9t be provided
with @Xﬁ&st?i?é——ab-g&% 12yer 2 VEHe gt%’%fn&h @Mf 'i)o§§mrf%¥:r 9%] 2@ 1hR€disk cover
bi ng The top

provided wth I sture-a ayer 34.
have évyfekth&zaém dfhtybtatemnalugt;dscron@ﬁlemﬂy ttorﬁacldo&kr bwwing dnanpeical window

35 1?1r\¥] ]rpgurlilaﬁ; ée %ergex% or g:gudreéon ent | {P?geél%r%(:ip located.
anzaﬂ]y(teat tetie @Jtﬁﬂeoﬂhddnlﬁ esl ui te dhe p‘ehdlph&alt arBRaTUh€ BBk kover top
iis located. Adjacent to the optical w ndow

layesrégfig %ﬁiﬁ"@?r bstorplst P thyre ate Repviderbnqirhes 36 69 PSR e sam-
ple a@ﬁﬂ%ﬁ&g aRA B0t fFe dinsds s FOMEL: LAt ?Pi%f@ti %e Rl HEE 3¢ i@h&ditionally

provi ded notches 36 to expose the sa 'pl e application
progidedwih adeglmowealsh P8 wibirh eyl e logatast ia thdingeriot h&etOé ¢hte disk 31.

Du:gnSkﬁr?’eéng.t\‘j’mg t_P]:OC na l%&ca ::?Ple te elemea tr\% Iﬁtrat eeno¥ used for

ot & n Interior
the meytd ﬂsﬂerrﬁxﬁaudmﬁ mqgmai Ibehs @pammnd@w gedhidtg, in Grgl :1/4d T&e analyte
efﬂ gest el enent, which is currently used for the
test letterRiaHAtP R Fscoaip poly thpringa ngptanalie test clement into

posmoﬁd‘@% uftsq.shown in Fig. 14c. The analyte test disk 31
IS able to rotate around its centre point to bring a
neky mqatswf@nt amglytectkess ishy it usruq;sfp]@ g0 tarr@mgeavspln@myl afedalytBytest ele-
n an teqtest dis
merﬁe %1 a2 re?atlve e a?.l.%% §FhO e 51 Al ?l%tee &s errtents mcluded in analyte
testrs&ipatw'diﬁi J)éqﬁllimi ual Béger Iﬂae aﬁdiﬂ‘ﬁs Bitith @iore masemial, yd ﬁuitﬁﬁetd by the

. elenments included iy an tetest Strips uI,r ire
) RSPl ! S Seas he

sine TR G 5 g A iR o0t BAHEE
unif debd VS EALE SodWe febEdisd ?1%@[95@ Hid SRRy RIted @Eh}\éh@ 4 e§1¥: gatme atea 42

di sk and anal'yte test strips illusfrated in FI?
woulth acosmaedate ey ﬂn@qﬂ@alYWeaﬁfstqphd{awmeytaeed@gpn df gie t@i strip sizes

PR S RN S A, BB o i
pradtiowlefoethe pademgduct i on of the test strip sizes

Fig. 16a and Fig. 16b show the analyte test disk included in a meter, whereby the sam-
ple application area 39, 43b again protrudes from the meter housing.

Not only for the analyte test strips but also for the analyte test disk it is possible to a-
dapt the measurement device (analyte test system) to a left hand and right hand handling
mode as illustrated in Fig. 17. When a left hand handling mode is desired according to Fig.
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IS not possible, because the handling of smaller
strips would becone difficult and nore impractica
wo eoostopsa3pati ent. Fig. 16a and Fig. 16b show tPET/EP2004/002284
anal yte test disk included in a neter, whereby the sam
pl e application area 39, 43b again protrudes fromthe
meter housing. Not only for oghe analyte test strips
but also for the analyte test disk it is possible to
17a082Rhatf0 % L G& Lan ; B
SRR R T LRER 47 R RN, O R Tl Bl 3L sl appi
catiph lagret43atfedrdceiving ghe pHysiolpimnl Auit gfrotrinding floanthlei mgenbslsing 58.
is desired cording to Fig.17a, the analyte tes
ARG ereds S o i BepBorh e ARV HPRIARF A B HEESBOES fnthe analyte
testSdystem difiRaySRITDliRwiePA iok@hdndhANRR Adde hQOrdifE & High®7b can be
t he physiological fluid protruding fromthe neter
realizse by ﬁéﬂpsleg ther diwlaydrasites 1nslyteoestishivternnd s@ip 6pmsTerse magls of opera-
tiorP DR AL EneCAR ARG tledsHoP b | i
o D ] b o SR e G PR gL obiBh of e
analyteckest atripor7dintoght mefer grond the toasidde real i zed by adapti ng

t dj 54 of the analyte test systemb59 to a
et SPofg BPUsh a0 fyrape (e 4G B ISPy e space-
sav'ﬁg hemer. A thid@nticdRhait thy addfe (QPARKAG debrrhA}R8 Tl side to
of the analyte test strip 57 into the nmeter fromthe
form gpbagidglier 4 with 2 daterp) exsesieneie farmthe ramprde spmichtianyarezs 9. In the
ban@bEANIE afeh BeARB %nﬁ ax'idﬁycté w6l & gHtsSis'pQ AT a2 ?gﬂfgtgﬁon or break
~ manner. In this enbodi‘ment the analy?e test efenents
linezfbetoasepamgedusiddealpte testcdentant #6rfimna tieamuiskd part 44 thd tdmlyte test

l ateral extension tq formthe sanple, application, . . .
banflleh £ Y ricep o Aerag iR Lo Ca ReiopuioRa s 46 i possi-
ble enbhild 40 4ralte wtalFRdE Baddlipd DAk ABCYIMEH bandealiBHoRb@ h QMsmall con-
.or break line 46 tqo separate a used anal yte test
taing] OAIAY apsapeHpeRUng ALbe dngleepalp tess slemisats\pf dbe anglyte test ban-
dolib@ndol i er 44. By neans of a zigzag-folding along the
perforation or break lines 46 it is p ossi ble to
buil d an anal yte test device bandolier stack 48 which

carcs%%ZL nn: S df'n a snal | qpntainer to allow an
e bu5%—é¥spe3§g§§—g¥”¥ﬁ%4%Lﬁﬁ%@gﬁm%Iyte test elenents
of THeemnalpel tyd elehRat ofHAB petRbrtGlivenk6:€ PAsBict O dEL HOfki®Form, can
iiﬂg anal yte test elenent The analyte test el enent of )
easiiy g RISRIEEHRY RIAGESHE it Hhosp pherdinely skl igitakatsy ofqrintigs.fdig pynching,
and GARINS@Y idh i f i -
e i T
ducteripiogess ratitnig preferably byt mpt nefessanily efpaloptiendue sttued. enent
al | ' nd cost efficient pr uction, .. .
or A8 G e PALaEREh ol Eh Bl R B E iepion system
is faxmiedl b derd Sngnareasr & highnaril 1biistifacele@prg®onta b Rf@d) 3k atprfBrred em-
met hod, a pattern of the sanple distribution systemis
bodf%%etge Biracpichigh myfase sagewnformingthe semple RathwpeysAad detection areas

on BBHE%ARebrAURIERLE crbfle®bPbESIfRS & hyRFIPRAGE B ulation on a hy-

drtophobic surface of a substrate. As detailed above, it is also possible to ctreate the areas of

high and low surface energy by applying a pattern of hydrophobic “guiding elements” on a

hydrophilic surface. In case the substtate has an intermediate hydrophobic character, the

ptinting of hydrophilic pathways with surrounding hydrophobic pattetn is possible as well.
The substrate may be formed of a material like glass, polyvinyl acetate, poly-methyl-

methacrylate, poly-dimethyl-siloxane, polyesters and polyester resins containing fluorene
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the areas of high surface energy formng the sanple

pat hways and detection areas on the first and second
wa@nosaesasdl are created by appl yi ng a hydrophi | i BCT/EP2004/002284

fornmul ati on on a hy drophobic surface of a substrate.

As detailed above, it is also possible to create the

areas of high and | ow surfagg energy by applying a

pattern of hydrophobic "guiding el enents” on a

oY il f e S t S : :
g RGeS 850 s AR A L BL 8 (BBl modiie
poljeydooghs, | polyplatitmagyslonlefins sarrd oyynidolefin hyeobpivehi end/or  olefin-

al at.éern Ls Possi ble as well. The substrate may be
malpydecopghing

Sraterial |ike glass, polyvinyl acetate,

pol "Mrd‘@bh@hﬂ@bhaﬁfd&bﬁiiﬁc pdieby oflh Wpdddpholsd bub¥@ate and/or the appli-

yester resins containin

.pol yesters and_ pol y %r .
catipg G% S@ﬁl}‘@ﬂl%@ , “e9iiingcelpBenist @ adygrophilic substrate is preferably accom-
ﬁl@é&i%%h@ﬂ%& hP U Y bERBE pAh@{d p:6aRE! YIers, term nal
P Sm)di fied p Ia)%cgr tfonﬁ%%, §Bol ygl[%f ?aﬁg cycl ool efi ns and

cy cTedlexpgmplyoplotvy iighsteslwiitn mrintiol e awmtdre ptess gl supports high-

I .Th L. ' f h hi | j
oS PETR BBS BB  PUR PR P s o

widély dis@piholhe Gaclping iimdhsey. eTRRNGficalodetcttiby Giaest dhoGm in Figure 8 re-
.Substrate is preferably accomplished wth_a )
quites gxrigresphiad deari il e e mEcovyfer Hy dmpeds patag. Low viscous
inkd 4r€ g{%gé'rﬁﬂnx aBhLERUSI I Al E5 Qéa'tﬁl SRk Qt-|4r}gic%s.the optical win-
rotary press and supports high Speed production. It is
dovaef ths takhdedhedbe iochnwhoippg fhorngs wire thy iodicgot §uembsdrbs the light
bst.rat.es _and w-dely used jn the aging in tr Vs
R
phobRgusitureSart lan spingehindacuhld be ased tokdesbate the\wnilyis casisttdp or disk
for. th drophilic pattern. Low viscous inks are, .
withyg dras égl%%asa%ﬂ# Ehe Sperstnn oL anigveeln PHBRYGPriniing ppachine is

estaE]ish_eé‘ pﬂcﬁ&oﬁﬁi ?1;5%69 RS iop@datidhal I})g&}l\énqg TR &ahBhoRE qgls ]it!h@graphy

e in the wavel ength range where the indicator dy

devigbsorbs the light after the chemical reaction. The

regli r nts_for dr o i C.in apart. om t he
ry o ek Bpr P8 QPAY s pBERRlit e s the andire

test dk@tknt, @led@cDbaine (EB)ecuang inks ard @6¢h piefdrfedOTheade &lks prdwtideshighest
.desired colqur as well. The operation of a four-col.our .
resiyifeR 4y F’&“_ﬁg@‘?ﬁ’ﬁ #R1 b Hdpftnre 1o erdtath |13§ﬁészlme§%tqpegmﬂy with
pigA&fs, MO ¥ib dz%ﬁtﬁlécbrgﬁﬁq’ i aRBlndPHOR) &l tor] NEhiSIR By fRbE to affect
ev

for_1ithography device. Even though solvent based or
the ppobilityr ofrgnion chemisty. akishe padiive gainspr ppeipunane chasegtsristcs are de-

. e lectr ri |
svel 824 FLCHTRIS e BB 0 Sl Rl ol ol TS AL s the
surfaechani cal and chem cal factors, and contain 100%
pol rs, .optionally with pigmenpts,. but no volatile
or JAR t5ed i B Tsog RSB R o 1R PETEEISE CHPLEY PiatFlic monomers
and RNQYBEYs! Rg:x?fldc &ﬁ:&nﬂ&}%zﬁ taas,?b(l,iiltsiénﬂcan?&‘riﬁ %o&ﬂ‘?ﬂﬂ.ysihké( {6 J.T. Kun-
These positive gains in performance characteri'stics
jappay EThe Emergence of Polyactylates in Ink Chemistry,” Ink World, February, 1999, p.

40.) The structure of the simplest actylic compound, actylic acid, is shown in the formula (T)

CH,=CH-COOH 4))
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rived fromthe ability of electrons to form
cross-linked polyneric filnms and to penetrate the
wa@nosaesa3l | nks used in EB curing nmake use of tPEI/EP2004/002284
pol ynerising capability of acrylic nononers and
ol igonmers. Acrylic chem stry has a speci al
significance in nodern day hgks. (6 J.T. Kunjappu.
"The Energence of Polyacrylates in Ink Chemstry," Ink
Vor ddeBR BN a2 R ic By ie%yogee Tf&g dsu}:ifmuﬁ'lttéﬁrtc%oﬁfwi&lhe(fectrons (ini-
si mpl est "acrylic conmpound, “acryTl I acid, T8 Shown in
tiatibhjearfdoformb a ffek Jradit4P €EHa O ofhE) vt otrubfoembndctain (phegpagation)
cryli.c, noi.ety opeps duriing interaction with .
teadlfi i gl rHiar TERET BRTSIA GroREomEd hetere, Hnsiap indped polym-
eris@nS1eqir@t NS ExteWRORR 2 for f B idla R CRRIM 0B R IR L AR with the
| eadi ng, t o _hi gh-nol ecul ar - wei ght_ pol yners. As
resylithet tonigiiaties wheaies villdedeft rthe petiegd p ol ym eri sation
F equi o A i . . -
oo ar oy f EEAEontcl L TR R 3t Bl R el ol simple
acrylavest sualh bn2phpesyabyluidylatenadligbttyl acrilive, toqat-polgmed like bisphenol

A, ST e AR FY BATSR ot D5ES R aCeleyb Corfngs Technol., 6
(1987 R 8B A%RIChYhg RERMIGH AlSRAhE A0R6T ¥t “fakdtibhalifls” With the focus on

pre-polynmers |ike bisphenol A, epoxy acrylate and

the dssisrd sehemigeb pyd phstcalapropertiesewithqut thp [ngesssityJof 2 exfaent sgd curing
} . .Thi i hnol
syl Walred bPOHEMAR Aot mayEBhaplidhl fheCHibA;deggfinol 0gy

design’o al 1 nks th the focus
on Suitebld dgdroptolsih éntis oelll camdinphysemers, qigopers; ed prepolymers with

R B SRE R R B MO BRI e

witldlpgttg ludieRSarbodhhiakl € hydrophobic inks will contain
nononers, ol igoners, and prepolynmers with hydrophobic

f urlaks Wik hydnephific fisctigns cag by Featized frome datdq seleetign of @ass-linkable

! i i . q
R e PRy pRBRo e SRR oty
energabls spalydthrydeneaxidied orirgllyedidboeg alkyl-pliaspbodhiohirabdrvates and others;

B NN, T TR T S

orgfiloye6diSied pelyyiRihitek ERRaBIX icEfgs Pidvideny Etlticll@hgle with water of typi-
al kyl - phosphochaol i ne derivates and ot hers;

callyleps; thes P2rang a ryelnasl engier obgisrlly-merdithared s/t one
aC il AdeBSnd M 60 MrodhclbP Eﬁ)'ckés %Eiﬁ{yr@esstﬂg Qgﬁ_ﬁaﬁgn of the catalytic

or gano- nodi fi'ed pol'ysi | oxahes. abl e coati ngs _
formpulationd eoatatirg at tengmy! er widthetwerinepounfl wndeigoalgl ¥ chtalgdc or non-
han 25 and surf.ace ener of typically re. than 70
el ieeid VR R AR R Gt bbbt Bridiee) LA ipalibe B, onto
the pesdpletBiRed HBRctitipréss f il saiple digtrib@icl $btefr formed on the substrate
formul ati on, containingggn enzyne Qr another conpound
P

provifige thioftigsuafaeared theipplisptiomppicatieyen tormuklipporeniginipg different
levels d_c@ﬁ]ﬁhtﬁrﬁctﬁ%un%lfor Qfefyte fAthe p@e&@ﬁr&ﬂﬁ@tee%}ga@ﬁ of the sample

I ndi cator dye,” onto
distribution system formed on the substrate providing the second surface.

The accuracy of this deposition step is very critical and defines the precision and per-
formance of the analyte test element. Preferably, both formulations are applied with aid of
high precision ink-jet systems or piezoelectric ptint heads. The catalytic and calibration for-
mulations must be prepated to be highly soluble by the physiological fluid sample. Preferably,

they are water based. Thus, these inks are mostly composed from water, enzymes, indicators,
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the predeterm ned detection areas of the sanple
di stribution systemforned on the substrate providing
wo b@s09843t surface, and the application of cal PQF/EP1004002284
formul ati ons containing different |evels of
. calibration conmpound or analyte to the predeterm ned
detection areas of the sanppge distribution system
formed on the substrate providing the second surface.
O .
or ARG AR IL B Pheoh RURIE RN el uPHigh By Wkl bippltes. Main
aspeanaf thte mleﬁtmedaennms m@faen‘xeccmbﬂlt}moﬂo of thdwicahubmpomns after sam-

lied with aid of, h k-ief syste
ple gpliesihl 'tﬁg&%“wpwr%ﬁsa% oo BB R i ph Bl S S
Ca'TihE @kt dp Epribed Eeil QMG atBISprobiiuR, @DFhRH thObRe and cover layer

ghl soluble y the phyS|oIog|caI fluid sanpl e.
prespp a6rsy and pregind perfasey @fr the saseRle diptibytion pstean s lamigsted onto
GRIRDS & a0 (oo GUAYIE First AR BefBce of the b
S ?ﬁ%grétl on c%n‘po&n%&\ré\%ﬁs%e}%ett‘?ve ly, Sﬁmcﬁlg ?jtnb dég(;eo © e
and a;bval layghtThe @dnevddyed ptogivjee nataqpmmmtwao Rraspe citvmyffor the sample
. these ink formulations i,s th reconstitutkm

i HTSB PO A AT Hhe SR Ha DRETOR WRoTh te e

and GEITRA QRiiffde ¥ thdBasB e 0He Riyer. The paitdhs biggiaBRd JowesuifRsd energy
el ement. The next step conprises the | am nation

formgdoete #er st arel saepef surfse tpfshe g 28d\aorey layees must be aligned to be
mo f’ (?Sg%én@go LB the %mﬁﬁgn off %@u&i&! @ﬁg;ﬂé d@éubhﬁ&‘n SRR Between

ution systemare [am nated onto a centre ayer
theﬁtstea:t@tsyzc@eifaurﬁaq:fg a di stance between the first and

secpn e an 0 | ayer.
;B g af BBoARE Ferkt bbbt & Sl OS5 § fncion
of tﬁeh&v&érfpﬂﬁs fbstriddiUb n6achi¢séd M sﬁmbl&%ﬁﬁmnvﬂ?ﬁéﬁ wild@ot func-

anpl e distribution systemlsformsd on the fir ?lgh

tionprppftly. BegiFitien dplermesstshewd dividhi9 or/- 14§ &f th ermdsﬂl of the hydro-
r YotftRE BBtreMet Rrich ma
P B oA L TR g ORIolof Bt e i, Mich may
be ancimi.bldmdedl adgcmcé tape Wwith mgstfesred thidmessif 80onismals] ie 1€t8h éemandmg

becBi GELh SHE Tt St LB St R oA §ane Y G The o

philkYraftR@l s Regibirdndl edpasidlydm@or@te coBiRbEs p@aﬁm I@es whete the
critical task for the function of the device, this

substiglfi RPEIAEFOIICD SCYetr e W fony Plemetaifich T Ke ﬁﬂgﬁ{ﬂf%ﬂmﬂmn

and Wbt €AEU bdaxd Qltie FdREh b RNinPL GREEbY (thBQgﬂeéﬁcfr@Bf 2 web movement)
tol erances shoul d”be within +/- 5%of the width of the

motqyliffiopttbhi thepyaditestigrs perperalidulae vaethg el m@remrlhnn ce. The

app |cat| on of the cen

dodBt EVEEEP ’%%”Hesolnvrem’Eho(gletlo\r/\n)ﬁt%ﬁlblevg;o Eferred f’hl iding o accurate
regi@fatiBR offtherpaftens io$ fitse fitd desmiii-fag: b datised of Fig.hd showmg patts of

relativel y | arge di scontl nujty | the mater

|
2 NG STEbt RO REion; pracest 1t RefltpyRiP WP.S&EPp%fﬁ%a}&to Fig. 19, pat-

tern58H Hﬁts gle%s&&&ﬁpéz%ﬁld Jf thiBe 80 ol dt 15RPhiPHRUS on one web
product i 1 nes re the substrate progresses with

substeateed % Iwhrpétlgplgsqmps the npaterial of thappdyts tesb elemientansl strip, respectively.
r at S ens
As ﬁ%sgtl e fir L 1go?1‘£ ﬁe é(]_gtgh 1 E%e}@r/gsnof (‘ﬁqsa}n%ﬁl g%?%%&o?ysteﬁls 6 arebarranged

on th®weBBbs}trates 49 in such 2 manner that two sample disttibution systems are opposite

to each other and linked in the areas which form later the sample application areas. Thus, the
position of the predetermined detection areas 6a, G’a is fixed relative to each other and re-

mains unaffected by the matetial expansion and web tension.
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nore difficult than the y-direction perpendicular to
the web novenent. An inventive preparation nmethod for
wo b@giod481 pol yner filnms providing an accurat e PCT/EP2004/002284
regi stration of the patterns of first and second
surface is illustrated in Fig. 19 showi ng parts of a
conti nuous web production pR@cess. In a first
production step according to Fig. 19a, pat terns of
t heTlgadgtee liflisB0rihBieite AR BMsE My Bfes td ee%a%ﬁ i
layer are printed on one web substrate 49, ﬁht?gﬁnwﬁgtsmps’
Wh’%‘?e%? datgdlines pleindiseiethafutet folé Enqefthy web sestratsl enent

anflgst dddfing &S ' As ] t in. Fig. 19
_the .tprPig nt e% pat t rlﬁgg%%{m? ﬁ% a%giﬁpﬁeea%%%?ﬁ ?JatsiéghG @ of the sample
distgheticonsystémaare caatednithothe rathlytc webcdibbsibn £o@suldfbns.For example,
uch.a manner that two s | e distribution systens are
the SRR B § % of A P S ATOF PR &P He e b e Geetie the i
surfald 15f i falytdRstSMTRR, ABRbAERKARNLAERATC fHAMSlatiédContaining the
position of the predeterm ned detection areas 6a, 6'a
enzyige pnd gy indiqatar; eeress tha datesiarerteasrft afeherabper tow of the web sub-
erab8, SRR S | 0 ~
S L Rt P (AP b by B0 P Ble M PtestBipent, st coated with
calilprgtion frgmilatiess ¢optsmigy diffrent ldvels afiahe/ tadibtagion cotnpopsd; one of the
whi-le-the dotted lines 51 indicate the future fold
calif® GBI L5 2 hy@idact dn S5y £ Tt st L HE o rpmgound and
delitkrs theirbudirig@T tlad SFsioldghtal fied Rahté feaiofatkpba, 6'a of the

sanpl e _distribution systemare coated wth the
c aﬂ%ﬁ?#% any pfigonally laggr ip lanringted araenegpfshe msfaces angtlee surface 2a

o) a . eskn! e Bene e dr@iheOlest! s shown i
£ thb® g%ﬁpg,lgprgéh?ggt@mﬁ@eﬁ 55 QPRY Jqp&otf £ G B8R shown in

substrate 49, represent the first surface

 Fig.dbt ‘Rlee cantte Jyer 52 stay dledmemd ofatcebleciated chdhtsive thipe which provides

talyti.c formul,ati on,cant.ai ni ng the enz and an .
breqRTP ek oroxPil: Lsmo PRl PR 5P 4S bl cieie & g or the
sampRWiselibutog syvedinssit BhSirabitetedentthi Lier Whd final SREBBIGRIp! e

second surface of the analyte test elenent, are coated
wi 115 2Balyteiesh elemRnt of tha Peaseigveation iithimessemlblpd pp felding the two

row! sﬂé_@idgn _{hetfglg lﬁ@|5h,bé: %t . thﬁrH{’Q lf&gm %ﬁ, %fill&slatgte in Fig, 19¢ cre-
_calibration fornulation (e."g. posi Bioned Ih a f) d&es
ating gtfoldetherd hodratédowely 50 r3s clormpoinBigatflll. Gebseyesnslyt Hipress roller can
r eadi of the physiological fluid in the detection
SeSt %gghq%ﬂ%?eéé? l%‘gr%?vg%\nn&ﬁ g‘?tfe?l@'r?ﬁlblaﬁf gy oYLy ani nat ed
OIFimily thé ldniifatedikfeBG3Sis cAtted) or plchedlid a6 She2destbd ;p?&iuct shape,
bas Igger,Z, repres?nting the centre | ayer 52 of the
Wheﬁﬁ’féﬁ% Prtctetb REsRPIE s\t the fimgl gnalygiyestsiyip eatetthe web 53
befdr@MRY, BBYY pRcss! WitiRA i el | Mg
) \x/hi chsegggggvi dgs Cbrsegv:i(t hr%ﬁ% %Q%Met%%g?%fgas?%g&%a%gllg%gmp part
of thij swbstiateicandre foldsd emgo Ghabaitam pirt sitbattethe dempet bflobeing the regis-

. anpl.e di stribution syst.ens in.the analyte test .
il AR b R PR St BeiR i B regon-
tionto€ slie frbteimdRtcontl stffrep FRfAIY the BAEIE URAibutoh BRem in comparison to

. assenbl ed by folding the two row sides along the fold
SIZICSARFLBHOCH: "g. with help of a folding iron, as

i | Tys i@t &Ginkdhtibh Provi ' &ﬁgo ibrati

l am nall)tEed web 53 g%oiiﬁgsv\k%{ ?%I}I%% géggi}gctjefnpg%ggiéq r{?ﬁeil,cahgmmn
and gpféigscqf@ol meansdn a dry reagent test sttip format that does not make excessive de-

mand on the strip production process but eliminates the need for user interventions in cali-

.bration and quality control procedutes in combination with a tight control of the strip per-

formance at time of sample analysis.
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secure a tight connection between the centre | ayer,
base and cover layers. Finally, the | am nated web 53

w0 200809848 or punched in to the desired producPCEHRRE4/002284
whereas |ine 50 projects an exenplary shape of the
final analyte test strip onto the web 53 before the
segregation process. Wth the preparation nethod
illustrated in Fig. 19 the &8p part of the substrate
can be folded on to the bottom part w thout the danger
of loosing the registrati délaims t he x-direction of the
web and provides an easier nethod to get the right
registra tion of the first and second surfaces formng
t hie Aswariplye tekit Slefriebt ok dBtefiMiBinthé BorketRaioh P At lefst Shé Ghabyte in a
sheet proce The present .invention provides an

physiAlopistlcsnmplertoid BaTane 4 Fist WHfce /(B Rad & SccoRlisBrtare: () i qpredeter-
mmgH' @ista‘h)fe 8 fté) koREARS oﬂﬁr asaﬂrhyotlrl @tﬁ%&t ark %%wéﬁetdtr\glgl two substan-

for mat does not nak€e excessive

mm$anpﬂpﬁQQMEﬁmdhnpmg@egscﬁdngehnﬁﬂmM$edwthﬂwmyevﬁﬂoam:d%nai
geryventions |n ration d co

moslﬁlsyocc(:) &dly r S olcﬁeacon%amrPa? | o Wth Syﬁgefrf gﬂt‘m % ”%tl ea81y &]e:t‘??gon areas
(62)stvhibdeinD@iE aﬁﬂfeﬂ@ﬂ‘)’i@ola%mdl IR ©fcofsifipled tafa) At&ds Smﬁﬂ RiglButface en-

1. An analyte test elenent for determ ning the
€fgoncentration of at |east one analyte in a

physi ol ogi cal sanple fluid having a first surface (2a)

and a second surface (4a) in a predeterm ned distance

0 pqaabp wpalfte tast detoentardrading sa cldin ddvhesein ﬂmtgaxmeévetween the first

and srégo\fl!d %&aé/(\aﬁ 1§ Qete S St an tell%lel é %Pclh o ?\%t twetd '3 base layer
areas oO ace eneréy are

@ ﬁid zg«welr s (4) ylaﬁﬁglgfelfentanﬂ Geddhé ailitfacas @anpa). e
di stribution system (6) with at |east two detection
areas (6a), wherein the applied physiological fluidis
COoNht hNRE tdsPelbREntBIcEAdindi cb R1alth Qhwﬁ&%é%ﬁé? c&&eq;ygy (3) Bas a dis-
The anal yte test el ement accordi to elaim1, vwheréin
contifyeityd{Ss tqafm_n DHleligeeeavith éogethesm e et ond seonfl sotfades(2a, 4a) of
the g%eearn ncoge bla L ?% QI-E ar:u? Bfﬁ %ZJbC?VM'“r S herI t?laar ! asna%g)(ije distribution
systedg(6f ifoshedicths aganadf Eighfsaf.’@& dnlfyy 041&;)16: ﬁBst afldh @edbﬁ&lsyifﬁ:es (2a,
test elenment according to claim2, wherein the centre
4@Iayer (3) has a dis continuity (5) to forma holl ow
cavity together with the first and second surface (2a,
4a) of the base and cover l|layer (2, 4) , said holl ow
cavt e bealtﬂg tastelementtapeqrdingdo gaerpf @e M@deb gleinesy wherein said at-
m Q a urf.ace e
eas o¥§x{gﬁ u.¥£6 ge L %ﬁ Se%zgﬁ% %g uﬁ?elggé ScIo(s 1S and?or :1.%1{] & 1e hydro-
philanaldy deantdiihiled gemnbn d&CﬁxﬁwrﬂgeicmdQﬂﬁ'adéﬁ (Zah&) precedi ng
clainms, wherein said ar

5. The analyte test element according to claim 4, wherein said hydrophilic agents ate
selected from the group consisting of functionalised detivates from polyalcohols, polyethyl-
ene-glycols, polyethylene-oxides, vinylpytrolidones and otgano-modified polysiloxanes or
alkyl-phosphocholine polyethylene-glycol copolymers.

6. The analyte test element according to one of the preceding claims, wherein said first

sutface (22) and second sutface (4a) are hydrophobic and non-wettable by a physiological
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eas of high surface energy are created by applying
cross-|linkabl e and/ or non-sol ubl e hydrophH ¢ and/ or
wa@ephiogdsl i ¢ agents on the first and second SuPCHERR04/002284
(2a, 4a). 5. The analyte test elenent according to
claim4, wherein said hydrophilic agents are sel ected
fromthe group consisting of functionalised derivates
from pol yal cohol s, polyethyﬂgne- gl ycol s,
pol yet hyl ene- oxi des, vinylpyrrolidones and
fluig, @gé enspatnt fedighoparadulas e tleesUYs nedr Tl ang frospside kot péthe elec-
UQB%%%SE J-g0&- 9l ycol copolyners. 6. The analyte test
el®'nment* according to one of the preceding clains,
wherein said first surface (2a) and second surface

(4 re drophobi ¢ and .non-wettahle by a . .

p hﬁ g%ﬁ&g%&ﬁﬁ@ a\%@e’a&f&wrﬁg’ﬁgﬁ et %edrré?eﬁlgﬂﬁtclﬂms’ wherein said ar-
cas RRAISW GlFRE ehdigy HE AM3d B a?plitigg am%%ghcymé h&h}?os[tﬁyﬁ% @E first and

the elec tronagnetic spectrum 7. The analyte test
seceiiesrsfrcesg@es dedlistig hydrophebio formpesitinneprevintgg Sleavering of the coated

i N. sal .eas of | ow surface energy are created

”fﬁefégﬁﬁﬁiﬁﬁg% gdrophobic conmposition on the first and

second surfaces (2a, 4a), said hydrophobic conposition

reyenting the wetting of the coated area b . .

Dy i CReGGES) ¥ Fent Seoig (8eliipt o ekt tidgphobic composi-
tiorA66&hids RBobil £drphtd, AodWWr L&Y IBkeS Atfledty 8ERRRO M Csystems with partly

conposition contains isooctyl acrylates, dodecyl
fluogimated spiben cBeigs ene derivates, or systems with partly

fluorinated carbon chains. 9. The anal yte test el enent

according to claim7, wherein said first surface (2a)

and. Séhecongte sest Elames atdading te clayd 7 opivrdin caid Ackt vwefacalPapand se-

cong et (B SR TR ok R b St i s gparent for
]ighg Pﬁ:ti@dﬂﬁﬁh HBYNELE IR SREGE Fdible rhfbe JiBe dbdioaBndtRShectrum.

enment according to claim9, wherein said first
surface (2a) and second surface (4a) are rendered

hy i1 [ : Lcal : idd
of 15 e sy ook SRl cc Sl CTRAR. . WERA ERRE LD 2o) and
secargl aurbhice (d4) arcorvedatd hipdrophibc bgliphgsicll ar rhemindlenpour ddpesition of
I ba.se | ayer (2) and cover layer (4) providing the
yARhEC coRPOMAoNnd surfaces (2a, 4a) are forned of a
mat eri al selected fromthe group consisting of glass,
i nyl acetate, poly-nethyl nethacryl ate,

Sgl _{Jya?iﬁﬂli%vf tes§ lesmen accopding tosensy of thnpreprslisgedaiep, wherein the ba-
5 A S SEPLOL B OLEIR S AL 69 bt
matepdi fdletedodiope athb ograte sqongistingolodf glas, pEYwingblaeétatas palyemethyl-
met@%%%l?%@{p&gdlgg ?rf- g}?arn%,’ pg ygs/ter(s) ram(;':)iI Egliyé's@' I%ISIIFE dcgntaining fluorene
fings, polycatbonates and polycatbonate-polystyrene graft copolymers, terminal modified
polycatbonates, polyolefins, cycloolefins and cycloolefin copolymets, and/or olefin-

maleimide copolymers.

12. The analyte test element according to one of the preceding claims, wherein
# predetermined detection areas (6’a) of said first sutface (2a) are coated with a catalytic

formulation promoting the detection of an analyte in a physiological fluid, and
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12. The anal yte test elenment according to one of the
precedi ng clains, wherein n predeterm ned detection
W@e@am9sssl a) of said first surface (2a) are cOBCEHEPA01/602284

a catalytic forrmulation pronoting the detection of an

anal yte in a physiological fluid, andn predeterm ned
detection areas (6a) of saig second surface (4a) are
coated with n cali bration P3rmul ations made up of m

bl ank fornmul ati ons and n-mfornul ati ons -wt

. : : h . .
di # Perefarmiped; detection asesb (G af réhsconpaufige (theteatyted with # cali-
brafiSh 'f@hﬁ&@tﬁoxﬂ YARRI ! G ;g%[ank E&%&aﬁoﬁk fnd f&kﬁgﬁﬁoﬂéwﬁ%ﬂaeﬂt
. equal or Targer than 1, and n >m 13. e anal yte test
levadd ehmlibration oordpound; whedelay miskd, intepxermeinbeahtged tiahi2pmab hiy integer
etection, are c) j s_provided which neither contains
nm?‘%e@%?ﬁf?ﬁ?ﬁaﬁéﬁp%ﬁhﬁ>%or the calibration com pound
enabl i ng the measurenment of background signals. 14.
The anal yte test elenent according to claim12 or

cl al3nThs anglyfe test slegsntaceendingytoickin denwhereingn addisioadlyglgtection
| 1 i ! i . 3
e R B SR PRCh S EE R Rl S Tl el Ak s Ulib 60 com
poundn¢mabliethe measupdygit of bgkgmiund kighads. sanpl e using tran s
m ssi on or absorbance photonetry. 15. The anal yte test
el ement according to claim 12, wherein said
Ccal4. hatanaite GOyt cp@ibAd a0 Rt REEaitin1d BEclaidd il §)rviller@i said catalytic
formul ation coated on n-m predeterm ned detection
forgplatien perigd e 7sredsirrmingdrdegastion aieas £6°3) b firptesyrfagsy (2a) allows the
e o2 Ay e SRGNANEE bol Bal T EBR QAT RNk using o
misfion guilbitlanceaghdtbmetanal yte in t he physio logical fluid
sanple. 16. The anal yte test el enent according to
claim 15, wherein the calibration conpound is gl ucose.
17. 15T iheaamalyid st Esthet| REGAIngAGCEMIH 1F) Wikeréth ahith chbration com-
-wherein the catal ytic forpulation contains as reactive '

povag feBitse dn sheyabbities fosmulengarerjechor gvapipdstetigped detection areas
(62) HseEM Pl FaE (g ACHL b bl RSP it Bent 30 HhOhnaflte and able to

co-enzyne, and an indicator generating an optically
indetettbe sad ehquricad ushctioh8n ththeatadytinl fptreulniéwt asethe madyte in the physio-

agcording,to claim17, wherein the pronoter is an
bg%%%@ﬁgmggkécted fromthe group consisting of

dehydr ogenases, ki nases, oxidases, phosphat ases,

reduct ases _and/ or. transferases. 19. The anal yte_ test

el effehbe aeadBt tshejerrentarasrdina i et Mhictefieths colibstion owmpound
is gRBosen zyme specific for glucose. 20. The anal yte test

el enent according to claim 17, wherein the indicator

to determ ne
17. The analyte test element according to claim 12, wherein the catalytic formulation

contains as reactive components a promoter undergoing a catalytic or non-catalytic reaction
with the analyte, and/ot a co-enzyme, and an indicator generating an optically detectable

product.

18. The analyte test element according to claim 17, wherein the promoter is an en-
zyme selected from the group consisting of dehydrogenases, kinases, oxidases, phosphatases,

reductases and/or transferases.
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the anal yte concentration is selected fromthe group
consisting of aromatic am nes, aronmatic al cohol s,
w@20080%843benzi di nes, hydrazones, am noanti pyr i PEFEP2004/002284
conj ugat ed am nes, conjugated al cohols, and/or
aromatic and al i phatic al dehydes. 21. The anal yte test
~element according to at |eas3i one of clains 12 to 20
wherein the calibration formulation applied to the
b SUTRIUAAL Lol AGhLANALERS b (hln 96, SEERAANE YLAGR: is an en-
(4a) conta an Itnert water=solu dy
zytpe egeifie fofi ghandsand fi xed ratio to the callbratlon
compound al |l owi ng a suitable reading device to
eval uate the concentration of the calibration conpound

Wi t 0. MHehaalgm|tédd elRine bt QR ke LR 1 WviHredn WRVEiERAAD Metermine
different fraomthe wave | ength used ‘to neasure the

the, | GACGRUGHR 5 slecteq éroehtfls|gy@49ccqn@hsmg oft 4romati¢ athings, aromatic
alcSHHN, )é&ﬁes a:%nzﬁﬂl%s a\ﬂ)ﬁ:est %ﬁ.ﬁlog)l %g{}]‘aéagécp grlnin%s conjugated

claim 21, wherein i nert mat
ﬂc@@kee@fb/@rmﬂthedghphapczi@ahsdestl ng of brilliant blue
G brilliant black BN, new coccine; tartrazine; indigo
carm ne; sunset yellow, carnoisine; ponceau 4R, direct
bl u2i. 2Be apsigke test eRmMARE Bo@RIgUB €188 Idn¥ }F @laths TN ihErein the
23. The apalyte test elenent according to one

califfation domilation; wglied & the Profivesmined dletesfirp heeanfiis) PE sacherh susface
(4aPERRihPdn IndrthREALBHbR 4 g& Qiege el %PX %e@ﬁ%o B8 Bllibration

ext ensi on (10) on one analyte tes
corppaypd lowing 2 sijfabde sdading dﬁesi toafwuhmigehe mnqemtmdtmm afghacalibration

I rdln .10 one h ecedin
COI%(H&Q ‘{dmv%ﬂ g%)r{’e a?lrtg’n e B R VR ]Io ?g% Cgﬁ% Eom e wave
lengt mxb&‘d%topﬁ)&aﬁliretlﬁb ﬁeﬁlfﬂ%h@@oc&ﬁ%ﬁ&ie citptic i@tﬁklaﬁ(%ﬂ-‘)mtﬂ\ﬂ{er&nalyte

outward facing sanple application areas (39). 25. An
anal yte test arrangenment including a plurality of

devix ase @ﬁﬂ% dig Q:létlgen@tacéoﬁﬁr?% tPB%inPh1 56 868 Gh Watreﬁ—soluble

clains, which are arranged I near manner to
dyegp Sf%m&ld)ft@n tﬂetsgmt)a n@k@lﬂung of blzﬂlﬁént\hllterﬁj TatflBara black BN; new coccine;

n for t he. sa lication a .
e B I B Pk SRR SR R R R e oo o
uxmﬁMﬂedm@m&hén&wamggﬁ@ply|ng areas of high and | ow

surface energy on a base layer (2) having a first
surface (2a), the areas of high surface energy form ng

a fmdm@ E'xha'ly*t@ teRPI BN Mt LB JAdiRE RFGHLSAThE Egecgcﬁﬁﬁglaﬁs o@herem a sam-

ar eas whereby n is an i nt eger hunber” equal
ple thg@:ront %%{9)218 logatsidyt thy ead 0br ceassynad terdatkteesion ()110) on one side

f H18asvRk 0Ly d | ow surface energy on a cover |ayer
OS(4) ﬁggﬁﬁg gggggond surface (4a), coating a catalytic

fornulation on the n detection areas (6'a) of the
surface (2a), said catalytic for [ation _
%‘né{l H@th fest é’é'? FﬁemaE}f“%ﬁ 2 Rirstlify et doirceascedingte one of the
preé‘eﬂiﬂlg%laﬁﬁéj whithPare arranged symmetrically around a centre point to form an analyte

test disk (31) with outward facing sample application areas (39).

25. An analyte test arrangement including a plurality of devices according to at least one
of the preceding claims, which ate arranged in a lineat manner to form an analyte test bando-

lier (44) with lateral extensions forming the sample application areas (9).
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physi ol ogi cal fluid sanple using transm ssion or
absor bance photonetry, coating n calibration
w0 ooosdsasi ons on n detection areas (6a) of thePGEEP2904/002284
surface (4a), said n calibration fornulati ons nade up
of m blank fornulations and n-mfornulations with
different |evels of calibragkpn conpound, whereby mis
" an integer nunber of at |ea 1, and ri>m which is
i dentical or substantially equivalent to the analyte
ant- abethed forpigRarng e aaaifte testrlement comptising the sfepsit he
Cafidd ' e |yt erd .
p'iJ_ %gl &r,ee{socgfrﬂf lﬁ%%@fg;a\vasﬁ”p %’l% ?ng%? A bdsP 1 125)1/1%\?1nsg 1 Flrst surface

?hy5|olg%|pal f nati1 ng the
(2a}, ithesareag rod highowafdcesenefgydesning 2 hjdropibopithevit 2 pedetbrngned detec-

. re er,(3) having a discontinuit 5) which
‘10‘%?‘%%% @gjé %ée%ela) fz%sya %%reg%r?@mgﬁﬁ?ﬂu O&??g?l%/tbéﬂ %’on system
( 63pplyirigme dodyspbhiding Hafen ff afdagbf highfaaddoRNAEEME @Ry a cover

o fi§§%_and secqnd surfaces of the base and cover | ayer,
Wﬁd 71§ 2 secoadevitsg (e | ani nated sheets to the fina

Sh&ﬂﬁn% g%ata&ﬁ@&gﬂgatfo(ﬁrorpﬁﬁ%&étévﬁioﬁ%éﬁg ?@3’}0 &F e Hrst s%ltface (22),

{
_element according to claim 26, erein sai'd areas o
saichfagytis fofradetiamprogptiag theodetation obyn apbity Eorgrentration contained in a
hilic and/or

ss-14 nkabl e and/ or non-sol ubl & hydro
Phy%%gﬁ%?éﬁlhf?ql‘lﬁ(% atg%‘ﬁ?n%g SHSPEORoF gl? soe??&xgg}é‘?)tﬁ’a‘e%r f aces,
S ait d)agg{gfiﬁ eqibkdtioa faﬁﬂil_ atldhs aﬁlﬁt)hl'teﬁbt%i&d ?ez%%(@i)to?ith@&coﬂds_urface (42),
. for. preparing an anal yte test elenent according
Sm‘fg C%%aﬁﬁﬁflzf?gn@h%?"éi%@dwdofd? @@k dermlafions and awe fsmulefigns with
difféfeBt RYIOLE Qa]i@ﬁu%ﬁ%ofﬂﬁo%d, e %Edansiﬂfe%acm%yg %% g,?st 1, and

means of fl exography or l'ithogfaphy. 297 A net
n>m ey is idpnsieel on ahlstantislysequivklentetot the eeadytd and) able tomduc the same

- A ' id f f .
chengl;]%% g%/acggn 19ne §%t§§@ff§%§‘%5€°% a5 B8 z?lﬁ yaeglg F}%eg m%‘%ﬁ"&?ﬁ%—ﬁ%}ﬂ% sample,

are crea ViNg a
onamhetifg thetlayencofS@somd sseontlattfsces Sattd dppdbiePiiebbEa centre layer

onpound preventing.the wetting of the coated area b
3 ga‘g%% F%@“&%Y (gf)l‘%l‘ﬁh piggidesa ﬁg‘fﬂbfcfar ff&sampéepézﬁqﬂhg@ah%fstem ©)
for@BRbY IR #E300f %Wﬁc@%?%ygdd'@m st Ghdl sg&&%'cfu}fﬂgeré @ he base and

said first and second surfaces are rendere
covpsdeiresphi | i ¢ by physical or chemical vapour deposition

of ophj L1.g.C nds, ,31. A h for preparing an
a r#;%ﬁgl%.gg 8l éd[tgneg %%:gted shegts to t‘t{ggulng_ﬁ %a

tes according S2Bf claims 26 to
30, wherein the areas of high surface energy of first

ag& ec%ﬂd urfaces are hysic%lly el evated fromthe |
158 o Tor e o8 ARy By ePEREPOIE B g berein suid
aread &f hidh RRIREnk QY aRY &Qﬁ&% %}?Ws\élﬁﬁkﬂﬁé Snd/of H&g—goluble hydro-

.according to one of cla 31, wherein sa

philig anddonpmplgiphibin agente oa e fyst and serond tsatfacss, alehydrephlic and/ot
mmﬁﬂﬁm&%&QﬂQ surface by the

28. A method for preparing an analyte test element according to claim 27, wherein
said ateas of high surface enetgy are ptinted on the first and second surface by the means of

flexography or lithography.

29. A method for preparing an analyte test element according to one of claims 26 to

28, wherein said areas of low surface enetgy are cteated by applying a hydrophobic com-
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means of fl exography or Iithography. 33. A nediod for
preparing an anal yte test el enent according to one of
W@b@snes426 to 32, wherein the base |ayer (2) apdI/EPm®04/002284

cover layer (4) are fornmed fromone flexible substrate

(49) and folded along a Iongitudinal centred fold Iine

(51) to enclose the centre Igy (3) in a manner that

the sanple distribution system (6) with the
edetern1neg det ecti on areas (6 a, 6a) of said first

o the frrstp éﬁ@ﬂéé@éfﬁ@% phebiy cafponnd presentingdhe wetting

Of&@gbﬁﬁ&gggb}p cm%g ongruent 34. An anal yte test
system for de e€rm rit ng t e concentration of an anal yte

in a physio logical sanple fluid conprising an anal yte

te e t nal yte enent.. accof di to . .
o 4 ST e BN ok B8 e e RSP 2l 28, fercin aia
firsel erhchsﬁcbﬂﬂlsﬁfaea&ré €cndpredfhyarophilis by Hfsioap& dhédjicaBtfpour deposition
coqggﬁ}mnth atalytlc gornulatlon pronoting the
of el %ﬁ?ﬂ@P ~analyte in a physiological fluid, and
n predeterm ned detection areas (6a) of a second
surface &ga) are coated with n calibra tion

f 0f ¥ aeihod Sonmucering 2o fnalyth teanélethent mudoading frs omnef dipinns 26 to 30,
Lation th differen vel.s of .call brati
Whgrgﬁlr%ﬁ 2 d’,as o) hl\é\fl urface ene% tf AJJ{Z élg?} S?ﬁ?ﬁ’% é}uffch algrﬁ}yﬁlgﬂly elevated

frofd, thémﬂeSs v smege kn&gyr‘sya&claﬁgl at effoskiag.ger than 1, and
n >mdetection nmeans for detecting changes of |ight
absor bance of the physiol ogical sanple located in 2n

pr eglet RRERAEA Sk §atihS Bn MRS teddeRbi a&&mﬂ% B bESHF USims 29 to

fromn predetermi ned detect’ion areas, pr ocessi ng
31, wéhgrein fagsh areag|of ivasurfage maergat phintad o ihecfitsf 4ridcseegricksughice by the

HEQEQQEMQ) ﬁ%% %%D%:Q |on equati on obeying 1 and one

regr essio m to validate the guality of the
cal cul ated n- n1caI|brat|on coeffi cients of the

cal j rat| quat i on. met hod for determning the
con &1"6% ’oPreB%m}ge"é’s%n fest bageRrding, fR ot clatas 26 to

32, W&&@kbeaﬁ@hﬁn Do HBBAg bl fBgn&pﬁLQH SH @emble substrate

physi ol ogi cal nple to an anal 2e test el enent havi ng

(49hartq foﬁedgwrgadeng@d;nahmt@d $eld dmd (td emsbose 4lag cantre a\ayer (3)ina

anc om ea h ot ,
el 5L V050, ULBAARSE RORER0 ! DD SRADe R s
62) ©ff whid dre strfpet ROrans sostd figfasd @aSard al‘%neg hmd&églété)ﬁéd to be mostly
surface energy which are aligned nostly congruent to

congi€ite a sanpie distribution system (6)

34. An analyte test system for determining the concentration of an analyte in a physio-
logical sample fluid comptising

an analyte test element or analyte test arrangement according to one of claims 1 to 25,
wherein # predetermined detection areas (6’a) of a fitst sutface (2a) are coated with a catalytic
formulation promoting the detection of an analyte in a physiological fluid, and

n predetermined detection areas (62) of a second sutface (4a) are coated with 7 calibra-
tion formulations made up of » blank formulations and #-» formulations with different lev-
els of calibration compound, whereby # is an integer number latget than 2, 7 is an integer

number equal or larger than 1, and # >z,
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with at | east two detection areas, wherein the applied
physi ol ogical fluid is constrained to the areas with
whe@k/oss48f ace energy, detecting the signals prpdYERINO4/002284
the different detection areas, and relating the
signals to determ ne the anount of the analyte(s) in
t he physi ol ogi cal sanpi e. 34 :
detection means for detecting changes of light absotbance of the physiological sample
located in 27 predetermined detection areas and obtaining # results from 2# predetermined
detection ateas, and
processing means for calculating #-» calibration coefficients of a polynomial calibration
equation obeying
n-1

y = Z{C(nq)x(ﬂ-l)},
1

and one regression coefficient to validate the quality of the calculated #- calibration coeffi-

cients of the calibration equation.

35. A method for determining the concentration of at least one analyte in a physio-

logical sample, said method comprising

applying a physiological sample to an analyte test element having a first surface (22) and
a second surface (4a) in a predetermined distance opposite from each other, said both sur-
faces are provided with two substantially equivalent patterns forming areas of high and low
surface energy which are aligned mostly congruent to create a sample distribution system (6)
with at least two detection areas, wherein the applied physiological fluid is constrained to the
areas with high surface energy,

detecting the signals produced in the different detection ateas, and

relating the signals to determine the amount of the analyte(s) in the physiological sam-

ple.



