; e3eqndF6HTLW 2 '~ MAR 2003 - 1 Mul til ayered anal ytical devise The

i pvention.concerns an anal ytical device such as an anal ytical test el enent
containing at |east two conponents wherein at |east two of the conponents
are joined together with the aid of an adhesive. So-called carRijeyaR

tests (test carriers, test elenents, test strips) are often used for the
rapid and sinple, qualitative or quantitative analytical determ nation of
conponent s i 'wﬁanpl es e.g. aqueous body fluids such as bl ood, serum
or urine. m “\ mm“\ rier-bound tests-the detection reagents are..enbedded
in corres ngﬁﬂ_ayers of a carrier which is brought into contact with the
| i quid sanpl e**Fhe reaction of the |iquid sanple and reage:&MWﬁmm

detect abl e signal when a target analyte is present e.g. a ﬁm"m”m
el ectrical signal or a colour change which can be eval uated vi suakl. or
with the aid i {. & by, ref] ection photonetry. Analytical
test el enent ﬁ)ﬁtﬁ&g&%&é’%lﬁai%ea]f rdeecf}éérﬁly constructed as test strips
whi ch are essentially conposed of an elongate carrier material nade of
plastic and detection |ayers as test fields which are nounted thereon., In
many cases t [khe divalitdamtieengerns sehidrad hioad dievdcs syidieiagy athe
carrier matergdm1@AitAetesdt U dmdif -cdntaiafilnC Wian etditigy by neans of

ul trasound and glueing wiith hot-nelt adhesives (so-called hotnelts),

col d-setting %&’&}%}&5 Jhermidsiak keaits %é’%&ﬁ\%ﬁ%%%é‘rﬁ%geous f or

t he manuf act Yodimdd [taoggechebeith afhe dibfVAIR 2dhedivel test el enents,
and adhesive tapes are being used nore often for the manufacture due to the
potential high production rate. Test elenents that are nanufactured using

The 1116 nunter oo SRR Pl shacl GReD bR e "I 0 a0,
EP- A-0 297 3%dermemts 0 tast 399 imen- A8 2L tagy uaed Hora thesxapiaB.am t hough

the manuf act Wigynle analad il i & r IRV dria @iof adhesives is
wi de-spread, problens occasionally occur with the test el enments which are

related to tFEeRREOIGIALIAE S LOMANgES iQfuIlhauLd SanGHh @48t adhesi ves
can have deearcﬁﬁe_dié e:fjt_idy omd?;ﬁs Sélﬂﬂidlhaisr, )lefod,ﬁfderQiner&nttgridélbtlh":jS ﬁase it
is assuned that ingredients o e i ves .t hat. are used .to hond the
ndividual teRess &RRRICo! %%‘#w[}se%%ﬁ/:tsfhe gtﬁqq'v‘é"bfrreea&e’b‘i? HE stability
of the reagermpeddad e nietmntesponidivey . 1aiterefafi @ wearr iapt iwhizimgig he t est
el ement st abiylJ WA &{mn i L 14 m stability
probl ens by gfgjﬁ%ﬁeﬁédefi%ﬁlpn _8'fqutrﬂe haezjrrlie%q!\slieds Sftanngigtﬂala're’lztfel}sed. An optimum
choi ce of ad@actdamreheherliquitk-sanpiariang aedganfis Y epds 1% tthe very

di fferent aﬂ%eﬂﬁ@idﬂ!f‘é é’féﬁfaﬁﬁf}%ﬂ ié/G:a[ng@.e'Hn%liﬁé higs @ﬁ:‘é%‘éﬂtprb.'@yer s and
the great diversity of adhesives that are in principle available fqr test
el enent nanuﬁmﬁ?ﬁ%&rable electrical signal or a colour change whic

can be evaluated visually or with the aid of an

instrument e.g. by reflection photometry.

Analytical test elements or test carriers are frequently
constructed as test strips which are essentially
composed of an elongate carrier material made of plastic
and detection layers as test fields which are mounted
thereon. In many cases the test elements are assembled
by welding or glueing the carrier material and detection
layer. In particular welding by means of ultrasound and
glueing with hot-melt adhesives (so-called hotmelts),
cold-setting adhesives or adhesive tapes have proven to
be advantageous for the manufacture of large numbers of



Anal ytical test elenents for aqueous sanple liquids such as body fluids are
often treated chemcally and/or physically in those areas which are to be
wetted by the sanple material, e.g. in the area of the detection |ayer, in
order to facilitate the wetting. For exanple it is known from thé MAR ogag
Patent Application file number P 197 33,848.7 that hydrophobic i.e.

wat errepel | ent surfaces can be made hydrophlllc by treat nent 4 2 ~ MAR
2003 - 3 with wetting agents or by coating with oxidized al um ni um whi ch
facilitates wetting of the surfaces with aqueous sanple Iiquids or makes it
pOﬁS'bbl e tObCifeéﬁllélen%ﬁﬁs?lF%nd r e sl v ﬁ&pfs raa;hrmeﬁemg hsdd eleyent s al so
exhi bit st abi 0 ns int resence 0 esive

mani f est ed as é\t%bofo%‘f %b‘}‘?“‘fgﬁ‘ﬁf R tt ARen S"I*rvgﬁsc'b]rﬁbl em does
not only occuredudti@stratencréest belemeniad sthatf drd evaasifdorumder

analyeical deyd ogs ddhndbigle WSLLT PO L @AY At e Sl P! 119

el enents, cuve sSuc in par 1 cul-ar
upt ake into t%tqmm@rmpbmaﬁmm%eww@utrse vk ike tnankexs & l:%ﬁ)lf’ﬁ aﬁ”y7 §%rces.

The obj ect ofafdiepi fy@nis oggd Sﬂ&’n&' impele ¢ e glispdyvansages nj7 the prior

art. In particular_an object of the present Invention is to increase the
stability of M yEPcAT0 d%?/? cd89, |§P'D%1r%%3dl%3r4 tad ERdheht&21 (23 3hi ch

adhesives are used to assenble the individual conponents. This object is
achi eved by the subject matter of the invention as characterized in the
pat ent cl ai rrBAlﬁHi\@u(ylmV'elﬂléimﬂnﬁf)ﬂCEﬁﬂé ofn sl yticel w&cﬂm*@é ni ng at

| east two conp ﬁ@néﬁ i%h ﬁ% | east two pf the cqﬂpone f ar e J oi ned
together with t B B9 aR" aANBEPLESR AT HEEAT TR %8 adhesi ve
contai ns an adscapicnelhﬂtecbar wibke ahalye$ta¢lemwmteswh£9brdrﬂg to the
invention ar er@i&éé&a%YtﬁH'ﬁéQ' 8¢ QEndsty t ppl€i Lo Pt dpe fovever, it

Is also possible to use themto exam ne so aseous subst ances
provi ded thes%ngﬂ%sFBﬁEeédBF§186ﬁtﬁéﬂeﬂab@f%ﬂ%FEFed%$$%%t$h%naﬁ%?y5|s with

a S 2 ~ MARsE8P8lity of test elements. In this case it is assumed
that ingredients of the adhesives that are used to bond
the individual test element components have a negative
effect on the stability of the reagents in the detection
layer. Therefore when optimizing the test element

stability one tries, among other things, to minimize
stability problems by a suitable selection of the
adhesives that are used. An optimum choice of adhesive
can be very time-consuming and costly due to the very
different and sometimes very sensitive reagents in the
detection layers and the great diversity of adhesives
that are in principle available for test element
manufacture.

Analytical test elements for aqueous sample liquids such
as body fluids are often treated chemically and/or
physically in those areas which are to be wetted by the
sample material, e.g. in the area of the detection
layer, in order to facilitate the wetting. For example
it is known from the German Patent Application file
number P 197 53 848.7 that hydrophobic i.e. water-
repellent surfaces can be made hydrophilic by treatment



- 4 liquid reaction nediumsuch as a buffer and are dissolved or suspended
init. Suitable sanple Iliquids are in particular aqueous |iquids e.g.

bi ol ogi cal sanpl es such as bl ood, urine, sweat or saliva or agueous

sol uti ons or suspensions of gases or solids. The term "anal yti23alMARQ008e"
is to be understood to include analytica] test elenents, cuvettes or
sanpling el enments such as pipettes or such |ike. Analytical devices can be
preferably anal ytical test elenments where suitable detection reactions
occur already during or after uptake of the sanple liquid which allow the

det er mi nat i on yGftr RREVIGRLHerts IPWY FatihARAlH @¥ilitZed sanple. In the
sense used here analytical, test elenents are tiest el epents that can be

eval uat ed vi s@HIMEnGum, sich |fagil ikates sretidng, ofr s strfacess wWiddy | ps,
bi osensotrjs sucafqu@m@zs)amil liec 1qu§ﬁQ{§SQTrS n@keaotiitcgigs@iiw@lwg ssol( Q:Mi{]sndes,
wave conduct or, C. el ectrocheri.cal sensaors a uc i ke. t he

anal yti cal tegurgl[aé:l%gnttsreéaﬁﬁfgdﬂ cqghc}rs MARNS d@ gzzflﬁ:h@pﬁwg& r aﬁ\ﬁ%ods
based on nucl eixh idyitd s kel loinef qrradid hemss eich fadre (e semnaleytof dethectiivers

Anal ytical deyjaes, | SR { Wy ' 4 : e
cuvettes or pwgél%t&}es &?ﬁﬁare oe(r211f yag]u?eﬂo?ﬂa%e?l}aupqt#?\ggn% eacﬁ;c?r%heé;arrpl e
by a capil | ar 1 i8Hdsn This @railewrdoss awnde oy sweire widdl test i n which

the anal ysi s QGdifentid AT UPSRIUSH L HIRAEdtOTor Bthealndiyadlcalevi ces
can of course also be used tq store and keep sanple |iquids. “Such

/ p e

anal ytical deA&¥Ces el orEh ity e iRGPS PIAVE & ikRl%r®-%nd are
][aln‘: liar tg asraanr;tﬂqm@@iérfshﬁmbtdtw@dﬁeé rbzalsndriiltilm qu')c t%rﬁmdit ie@lnigrs. t_The
ol | owi n ocunents are referred to. as exanpl es: r man en d cation
file nurrger 1%%%@?”9,“ 1 ALY W&%MF); cb&wﬂég% ép‘%‘?fe L 2
“a MAR 2003 - deoeWSs witth Ak 76 185, cdit W drybSbdels. EP- A-0 471 986, EPA O
699 906 and WD 97/02487. According to the invention the anal ytical device
preferably contains at | east two conmponents. The anal ytical device

according to thfe i SyfEdE B POES of AP e LON Al NS B LA I e WHEN preferably
has a | ayered siructure and iIs %géned_to at | east one, other materjal with

the aid of an GkFRAYIRLaTSS (P PHEonR AWivetit RIF AL AHRRISSY can
be a layer whigh tise iglesdénel inventfosals i€s 1mnasasedevdi etabOpRtnest Wit h
the carrier forns, two opp sincg faces of the cuvettet PLQ thetcase of an

anal ytical testNEPERETRL (IR LRI IR F LTI Y97t SET R Be B cover

| ayer, a det ecthich | ajleesivescpee atsed taysssdmbvle x| indivigaali cul ate
sanpl e conponeégn?%&l;@ﬁtéhoul d not penetrate the detection layer, a liquid
transport | ayer, spréadi ng | ayer or a layer for taking up excess sanple.
If there are nore than two conponents it is also possible that the carrier
is not joined to another conponent with the aid of the adhesive but rather
that two of tHERES RPIeskpbhchtRicved hy the Swbipck imatteycPfal¥®det ection
| ayer are | oi nggvéit 86n a8beshafacter 8y€d dn Sthe/Chatént ncidensense of the
invention is intended to include not only flat |layers but also curved e.g.
corrugated | ayers. A nunber of materials are suitable as carriers for the
anal ytical devjces. als) i hyept i . Usu to
manut actur e aniigt 1 RuRbon csbRebefs 8T ahe BUPLRL BG4S dontatifla 2
pl astic foils,atokeastpbyer conponantsoindehiehl, atil teasyhtvessf pkheerred,
glass. The Carébﬁ{aohén@éeéféa%ingan’dfﬁg{:ﬂéfdwf.{:ﬂ”tﬁ@ £P30ge qh transparent

plastic foil for exanple from polyeth ne, pol ypropyl ene, polyethyl ene
t er epht hal at e, 2#3e§LV§r eh_rartbisedr bBnkhat R’&'Fe?‘i“g §1V32°°nt¥/N%§2693

adsorptive material.

The analytical devices according to the invention are
preferably suitable for use with sample liquids.
However, it is also possible to use them to examine
solid or gaseous substances provided these substances
are contacted before or during the analysis with a



- 6 known to a person skilled in the art fromthe prior art are al so

sui tabl e according to the invention for the other conponents nentioned
above: reagent-inpregnated fleeces (cf, e.g. DE-A 196 22 503), ﬂers (cf,
e.g) DEA 27 16 060), nenbranes (cf. e.g. US 5,451,504) or coat iénigMABr#Bands
(cf. e.g. DE-A 196 29 656) applied as a4flln1to a support |ayer are
suitabl e as detection |layers; nenbranes (cf. e.g. DE-A 39 22 495) or
fleeces (cf. e.g. EP-A 0 045 476) are suitable as separation | ayers;
chromat ographic fleeces (cf. e.g. EP-A 0 339 459), papers (cf. e.g. US

4,861, 711), f1alni & ddct ford nddivh Js‘iﬁ:r?%s%i)bx&rfé’fe@}{dﬁ%% (cf. e.g. US
5,451,504) are suitable as transgort | ayers for the sample liquid or as

|l ayers for tKESARALIRA AY SRR ;1% apivitablf fpmrif i aHidsh are
optionally i ra:zré:gnatﬁtwénhl@ﬂmdu@dxys SLEf AT &S, g(cfblcﬂcggldaErA 196 29 657)
are suitable as readlq? ggg An_adhesi ve is use 4;“” two of the at
| east two corﬁ?d?éfﬁ 974 SRR i et cﬁ#?g“f ThP IR i on.
Dependi ng on sdiliwti drypeonfsispens sonke so f eyhses vér dolaiskenbl y t echni que i s

used, it is possible to use the adhesive in the formof an adhesive film
an adhesive Iayer individual adhesive areas e.g. as a pattern of points or

i nes, or as Q{CQ?L@%@lééﬂeps a@cpegé \éghée%%\%o%%n@%di tion

dependlng on ers oi ned, the e sel ected
fromthe gr ou}sﬁ%hl h@@ﬂ/}é%lﬁlhtt%%t ?LS@?%%#J VU Ekes ey (RRORL IRG
pastes, sol vegiemases SebIssyesipdieeer sk asuanhentyes and hot - el t

adhesi ves, or adhesives which set chem cally. Physically-setting,
sol vent - contalnlng or solvent free adhesives are preferably used for the

anal yti cal S, acc to the |nvent ol ve free

sl ol 1y sntire BRR Tt Rlctd S08 bE DRI AFIIVELER etk ne o
~ | dAR 2009 eﬂbmen@gewhereyspleablee@etepttmnfxnantﬁomﬂh@s¢wn tapes in
parti cul ar a §§ég§¥oa@ﬁ§n¥ﬂbgh P @E@§§évgfOﬁhé“%épﬁiéef%%ﬁidhas t ur ned

out that accor vention in particul ar adhesi ve es contalnlng
acryl ate adhé%h%@hg@¥b°€x§bﬁl@ﬁte¥@s0¢Fb0nAP§p%%¢aPr¢%%m%$e°6famﬂ%n

anal yti cal deafcsnaaﬁsi t80ihoth8eshnyeal | PR tiRe ldeisé Nesadhestye used to
join two of the at | east two conponents contal ns_an adsorptive material.

Adhesi ves whi *P2iNtEFRACFRRE 6%ﬁ@%ﬂﬁsaﬁr%d§%$5t?¥%m%%¥%rF ptsGRR B€ carbon
bl ack or actigvabdatéarcoghadle eseptbedliy byem@androfr anbappitatast

ment i oni ng or_ nmaki bviqus th use accor nyention to
stabilize ana?y?fcggsge§#gégsmhﬁﬁﬁsensaﬁéc??%%dgﬁer%£9$%£ﬁ5 5601 0458 and JP
56010459 act i baoeenshuscoul opticatebiegensoneefopboodagervave partially
gas- per meabl e Bﬁﬁﬁ‘étaﬁ YLED) th@léerQEhé?i‘QS ”Eéﬁséﬁ@eéiaaeshéﬁeiiﬁad this

laminate i s used as a packagi g material Foode PR order L6 adsorb trace
el ement s fron¥PhEh8|PnﬁﬁYEﬁcﬂéuFBsFeﬁaeFBnbﬁr?EﬁYﬂ@tb? PFuit and

veget abl es. CahlGfobbgtkalnmadheasves metko@unbhasedesampheléienabkdd
1594226 to stablllze Bh sensitive gﬁhe5|vi frog1 g 2011684 for the
production of2 ?eggﬁfﬁrg ¥i BF6E fahelhGeanafyte 9RBRGEHBM i aonianji 4
(1995) 31-33 Analyhécanodeotcea ¢h &hei sehaei of athesineenthdnf cam, EP- A O
174 186 oS 3 HLGROWEYCatERSLLl K AUNELI KE bOpBIRES| ¥RTcn! LyAaspdy Pl Sinaly

turned out th presence of an a sor I'n e5|ve
| eads to a conspdetabbPdcknupeibe samphe §pabexatnpl@f byha erpiliaygy

anal yti cal deibﬁésan&hﬁhgéﬁ %QQH%Btk@ﬂéhsénéhﬁtéﬁﬁblde&bﬁiﬁ Wi gh are
manuf act ur ed u5|ng adhesi ves which contain no adsorptivé materials exhibit
e

a consi der abl BhdeRethE, PRI SIF B&PPFEuVthBPGp§PPF§§“@PFhrF?ﬁ§1995h as 2

"~ P~I A~ 2(! ~®he analytical devices can of course also be used to
store and keep sample liquids. Such analytical devices
are comprehensively described in the prior art and are
familiar to a person skilled in the art in a multitude
of embodiments. The following documents are referred to
as examples: German Patent Application file number 197
53 847.9, EP~-A 0 138 152, EP-A 0 821 234; EP-A 0 821



wettability of the areas which cone into contact with the sanple liquid or
integrity of the reagents, these adverse effects can be reduced or even
prevented by the addition of adsorptive materials to the adhesive.

presumed that this stabilizing effect of the adsorbing agent 2 @A3H$
adhesive is due to the fact that volatile or mgratory substafice @h
inpair the stability of the analyticaF’deice whi ch are present in the
adhesive are retained by the adsorbing agent in the adhesive and can either
no | onger pass over fromthe adhesive into sensitive regions of the

anal yti cal e r 2 i n.,dqi ng a greater serextent.
This is all tégsnngg gu? ??Slé%g %P %tﬁe6§§ bgé g:baée(r?])td'?é' ég?foéﬁded on
all sides by Adﬁe§99e9@@tamév@btﬁéV@§$8§t|II retains its adsorptive
capacity. The addition of an adsorptive substance has proven to be

advant ageous especially for analytical devices which contain a capillary

active zone speloRdifgCaR thdl Mn%nt%natﬁ@plahhqwleatv weviileece, paper or
fabric. The presence f a capillary actl ve zone, particular a capillary

gap, enabl es PREITSFAHRY: iCONFINSe &bt 1oagks |tW€d°°mRHé‘Frnttﬁe d8% I lary active

zone i s manuf ataliyed calf idesiiesd laxcaeadmhat eJoy tmd iheehedeni Pireferady e

vol unme in the anq:I itical devi.ces r di n he mvené‘Pon and is

t herefore pref:gpr ns fhé:afé'dﬁrl ?V‘ e BT e{&l? Yo BAspe y&ﬁf hape

provi ded t hat stapidtivare tand dserjouined ito att least one ditizersmateriial

particul ar the;apaliyd ¢alg %v:caq.le a%%%rf@eng 10 ¢ edar;\ée%tfl %ncq_ita& tain a
na

capillary mhlch I'S conpose carrier

o
i dentical cové&hifpigeqmiid matex ijadi wam e & Jgyesr whiwhy J*ﬁh|1@{;?-11tr9f(§1§'r1porat es

a recess in the ¥MPLaridrCaRiydraland WheH tdgSRhRe Wit thes Rrdidyy g9ap
is formed between them An adhesive tape wi.t h adhesi ve _on both si des IS

preferably usd@®T®S (H1® GPRASINGFECes, of fhe guvesde. In hhgpage ©

adsor ptive nataer laaiaﬂmdﬂerténti@idnmﬁﬁﬁe:lmﬂmdrﬁ ndherdas tdan fidd i ng
properties of ﬁ(%pl |l arlees in aenal Vi |ecal %ael h have been produced

W th conventio a%tfh § VeSS CoHt al¥ ng fo & é’ggrﬁ’s Yeteriorate over
tinme, the use sca‘pamﬂtesm/elsamn dio eaxaanpl eador mmm@m aampleadditi ve
enabl es the ti i t I an | g gnal yti cal
device with sa J}fél qU| tf\é}ubgekﬁglslsée)n{c%éalqetrm%r%t C(#r?s%[ E’?nt&even Is\llhen stored
for long peri dd%’&d-’nd atl kgujid ttermnEnank ésaYGFhl @ Spygaskinehrkaxsn AN A t o

aqueous sanpl @ dyeti ey WHIETh@Rp B Gaigie .ans W@ ey imise I n which
the capillary active zones are manufactured essentially from nonpol ar

material s and SRATEHFYR SPMRAMEYR 1Y &t AL SR BPSFidGFhaLithe ier
Apparently ceritsairot npyidets acﬁoﬁm& &ﬂ:hﬁ:&m&ﬁ: alidh Yherai®BE ethde

hydr ophi i zin ff [& vett abi | i LY Qf nanpol ar, surfaces.
| f adsorbing gagcgln sgc‘éreng%orlea Weosf)vtte 211 (fescerxi et ‘gon?rntss

i nvention, theudlvaschd fmamtlcma @ye.r iangt e:‘thmislqmnlameer eateed or

even abol i she t f ﬁﬁﬁ;

accor di ng to %eﬁ%ﬁeé] %)%1 ?%ﬁn%%}%sg%ﬁ%%ﬁéd1 nchan andqﬂ’\né %?ect on
the capillari &f i%he navenelen |15 nintended d?° alréﬂalp}drq d?%/t PREcE®tn this
nmanner remai NSLHesd anit Shdd dogrAbsd aémf.s Idhalyatied adyer®, sel ectively

concentrate substances from gaseous or |iqui d m xtures on their boundary
surface by physisorpti on and/ or chem sorption have proven to be suitable

according to t LpLive sor be

adsor bi ng agen I{]%d% o:}?:%ée d‘ﬁi éltsorlg?é?%jhegt & réar%gl%g ﬁé sTances
can be prefer aana,/lma,mb@levirw rmeolfdm yt@ the tm\rﬁlairmmttmtthee
adsorbent is dipelFPdused ZtQOrPﬁRé% rou é'ﬁﬂrt?éviéeé‘l S9cht &s

adsorpti ve capaC|ty Porous s sur aces are preferred
according to t¥RSE rRleReREs eS‘QCha'ﬁl%a‘!ed“%W alrlagkigi FeLk$ oxi des,

silica gels, ceadsdesdbh @géﬁsoérzeﬁaw@r@@%ﬁd | 1 PRdddgruiassy pref erred
that these solids_are oI ubI |n t he, adheS| ve. Car bfn bl ac

activated charkoaterse ar? ?:fﬁ ar e T et B L B PEHE SERR Hi Agnh %ﬁ{:ured
Preferably onlfroamean yppaghe acs otbanspacemt plasiliac xfoi fort éranphesi ve.

It i's, howeverg of i gents with the
adheS| ve which %%1?15%0;?%&?&%1 %i bg&f%ﬁ%éégi%i%er gi%{}?y?n %rder not to
unnecessarily tequmi@m@l@he, appbys VEr pneper t pelycabenztenr Kahgrpadpert i es
of the adhesive by the addition of adsorptive materials, it has proven to
be advantageous to adm x not nore than 40 % by wei ght adsor bent relative to
the dried total mass of the adhesive. On the other hand the advant ageous
effect of the adsorbi ng agent does not occur below 1 %by weight. 1 to 30 %
by wei ght adsorbent and particularly preferably 5 to 30 % by wei ght
adsorbent is preferably added.




The optimal anount of adsorbing agent depends naturally on its type, its
inner and outer surface area, its particle size and fine dispersion, and

t he adhesi ve power and working properties of the resulting adhesive
conpound, on the one hand, and the desired stabilizing effectzpfwmhemns
adsorbent additive, on the other hand, st be taken into consideration.
Opti mal wei ght percentages can be deterffined by a person skilled in the art
by sinple experinents. The anal ytical devices according to the invention

and 2 ~ MAR 2003 - m the use according to the invention of adhesives
whi ch cont ai nkRgsRT 5NY g&?&&ﬁ SRY ééelﬁokhéméfﬂ ﬁﬂ&ﬁ“&ﬁ@ rioP2EREI Ng
ef fects of adhesive co nents on t e reagents I n the anal i cal devices

according to e ?ﬁ%@n??bﬁahhﬁ apcprdingufarthe ieventi ?% BRe reduced.

This increasesthég ébﬁpaﬁenﬁéahéhtwne& hBSvénai:déq&ﬁé ﬂﬁyrégﬁaeéaor ding to
the i nvention Adverze effects _on_h ize

ro
anal yti cal deb188EeS  £Cht nfn¥2eBE- 4h¥§6 Eabﬁp?}esp?ﬁ%rﬁef?gbl?r?y BE-t hese
regi ons by aqnepwmsieaopby, | ngubdanedhecEnvengiousis, £5ucs04a) edrin nore

detarl DY Lnec L gyt DAnBSARRLeToR Tt Be Rhol! Sa LRUEEe ! BRI e"E P odec
according to ahﬁllmVEQtaoaupﬁbetnmabersara shetablyeras déebeetibncarri er
layer 2 spaceja|@y8: h8RBES&h&s (cf. e.g. DE-A 39 22 495) or fleeces
(cf. e.g. EP-A 0 045 476) are suitable as separation
layers; chromatographic fleeces (cf. e.g. EP-A 0 339
459), papers (cf. e.g. US 4,861,711), fabrics (cf. e.q.
DE-A 196 29 657) or membranes (cf. e.g. US 5,451,504)
are suitable as transport layers for the sample liquid
or as layers for the uptake of excess sample; fabrics
among others which are optionally impregnated with
auxiliary substances (cf. e.g. DE-A 196 29 657) are
suitable as spreading layers.

An adhesive is used to join two of the at least two
components of the analytical device according to the
invention. Depending on which type of bond is desired or
which assembly technique is used, it is possible to use
the adhesive in the form of an adhesive film, an
adhesive layer, individual adhesive areas e.g. as a
pattern of points or lines, or as a single-sided or
double~-sided adhesive tape. In addition depending on the
type of layers to be joined, the adhesive can be
selected from the group of adhesives that set physically
which include glues, pastes, solvent-based adhesives,
dispersion adhesives and hot-melt adhesives, or
adhesives which set chemically. Physically-setting,
solvent-containing or solvent-free adhesives are
preferably used for the analytical devices according to
the invention. Solvent-free, physically-setting
adhesives are particularly preferred and these are



3 capillary active channel 4 recess in the carrier |ayer 5 detection film®6
cover foil 7 protective foil Figure 1 shows schematically an expl oded vi ew
of a preferred enbodi nent of an anal ytical test el enent 2 'i MAR 200 - 12
according to the invention. A spacer |layer 2 which determ nes qu%ﬁg agur
and the height (corresponding to the thickness of the spacer |ayer ? f a
capillary active channel 3 is located-orf & carrier layer Z in which a
recess 4 has been introduced in the shape of a V-shaped notch whi ch anong
others serves as a marker for the sanple application site. The spacer |ayer
2 i s conposed of an hesiv% tagg with adgesive on Both sides in which
activated chaPEREFIRALIYLRESISTGES 18 thE LORBsPle28BRDYRAT2R®EovEP foil 6,
a detection fphmticandra adheisdvei tapesi Wwhicar aapkaadideshvehoa bpé&her | ayer

2. The cover Loljecd 31dpdel ¢obhan LLkM B3 o mmunled 88 £hasenlarisn
anot her that the Capillary-active Zone extends “continuousl yfromthe free
edge of the cdmepatgiiicudarcsdhegivectapes conthining acryhatepposite free

edge of the dgiReliR Hilvl 2xchigentCeesulksl he spacer |ayer 2 which has
t he shape of a capﬁllaﬁ@- [

active channel 3 is slightly longer than the cover
foil 6 and the detection elenent 5 together so that an uncovered gap
remains which_is usyally a fewm|llinetres in w_.dth fronlmhicg air can

I \ .
escape when t ReSPgSialafratume, of; the snadvhilcady dAfvifes aRFPEANGLISS. Thi s
gap al so rennithe Umemnrieth By thatprhleeaidhes ifvel hsédt @oersihe tiwios ofunct i on
I's retained. Igg prot%gtiv%_foib 70§ho§Idfprgye@} %xpgggg ar eas of the
adhesi ve tape B ra&nll R émtc? ARONGEES FEF - ki ﬁ’g Fﬁgl‘t Est el ement
t o obj ects fr oatiehd adnyixdressiives Bhambl én pvimefipdeucenth ianannvent i ve
anal yt i cal t esls 2hate EAAAN0 ] 1A hoh $AURKC o3 dedsadiies ve tape
wi th a thickness 5?“%00 ﬁﬁgﬁ%iéh i's conposed of a % um t hi ck pol yet hyl ene
t er epht hal at e Sh@ncqaeanse desaribed, dak ftire PARovhid¥t but without
mentioning or making obvious their use according to the
invention to stabilize analytical devices which is
described here. In JP 56010458 and JP 56010459 activated
charcoal is inserted between two layers of partially
gas-permeable materials with the aid of a hot-melt
adhesive layer and this laminate is used as a packaging
material for foods in order to adsorb trace elements
from the air which would lead to perishing of fruit and
vegetables. Carbon black in adhesives is known for
example from DE-A 1594226 to stabilize light-sensitive
adhesives, from JP 2011684 for the production of
pressure-sensitive adhesives, from Zhongguo Jiaonianji 4
(1995) 31-33 for the production of anti-static adhesives
and from EP-A 0 174 188 as a microwave-sensitive
additive to adhesives.

It has surprisingly turned out that the presence of an
adsorptive material in the adhesive leads to a
considerable increase in the stability of the examined
analytical devices. Whereas conventional analytical
devices which are manufactured using adhesives which
contain no adsorptive materials exhibit a considerable
deterioration of particular properties with time such as



2 ° MAR 2003 - 13 Germany) which was coated on both sides with a 25 um
thick layer of adhesive ((Duro-Tak 373-0102, National Starch) to which 30 %
by wei ght activated charcoal was added (Pul sorb GWN particle size | ess than
18 um Chenviron Carbon) relative to the total weight was gl ueq! ng
umthick foil made of polyethylene tereﬁhthalate (Melinex, 1C75 n

am Mai n, Gernany) coated with a 30 nmtHRi Ck |ayer of alunlnlun1mhich was
oxi di zed conpletely with water-vapour according to the Gernan Patent
Application file nunber P 197 53 848.7. The foil had a Iength of 25 nm and
was 5 mmwd o] S mm | engt h
was | ocat ed gﬁegﬁgﬁg?Eek oghE§F épggsdwﬁ§83 gﬁgélég ape %Qﬁegg%ﬁ out of 2
mm wi dt h and hb@esﬁmnhelilﬁﬂ#ﬂeﬁgthnhhgcﬁtﬁeﬁfnbbetheaqentﬁS|bh%s%f t he
capillary chagge h h e t i n the
desired I ength o%r?gegggg?q%a$§ﬁa%§|Egag gﬁne¥aéVéh gPéb¥a ?&%ﬁ% %Hélts
covering in o?@@%tﬁeneﬁ§uﬁQSPﬁEFl&PrméﬁﬁrbélﬁeﬁPeHhPréﬁh?ﬁéVEhaﬁﬁelsdur|ng

filling with §ﬁ€§hﬁehl €Hhe. thid aﬁhbemﬂzaﬂg éfﬁaw d@ f#rteglkoppihgm was
glued onto the a

esive ta n.the,side on r.ven
provi ded at a2 ﬁ?gpaﬁBe%Bﬁ %gHﬁFFVSnFFh u%nﬁomgh £aegt%%aF v E?F%ﬁ?mas used
as the detectonnmigtatasyisubsuancésowhEEhAaﬁﬁ&1£9tﬁ§65t3bélNEYeof|on film

nas specific te bgageueati anyobaolHaRCarE Fpellhbong ed ZafELide cover

| ayer was glu hé "area o he a eS|ve ape which was"s exposed
bet ween t he n@réhrghapaedr@we§beané595beoguegentlnnsﬁhehaﬂheﬁéveoaad | ayer

and detecti onchhl 8 8RUY! & 20RgBROPRSE: oJBE ERUR! thaysEnussveoHResed Of a
150 um thick polyethylene terephthalate foil coated wth adhesive on the

one side and 6ﬁnﬁﬁFéNearGg&ﬁPthgktBBI?éPﬁYFéﬁélt@PEﬁﬁ?hQFaP§ef0|I coat ed

with oxidi zedgaluifedi UM ALiRGSEb E@daaBQéQt\é/!rt BralkBseknestefit . 30naE was
gl ued on the side Ea%bng t he %gﬁpllar chan (bot h:

Host zphan, Ho&Eh8t nCE S T (i s GﬁﬁﬁﬁﬁyfhelﬁdﬁPﬁgﬁnﬁanSV% i8r eas of
t he adhesi ve saprowndeld wer @ldt slideexpgsadheslive hat aevertdedless a 175 um

thick foil of E?ﬁieEgiaQQE H%regggggheage(ggghg§¥xélCI, Frankf urt an1Nhin,

Germany) w thout covering the functional "are test el enent obtained

in this manner had a caplllary channel of 15 mmlength, 2 mmw dth and 0.1
mm hei ght. The channel was able to take up 3 ul sanple liquid. The

det ection fil APRaddfditdem Bf taﬁ’eagﬁﬁﬁ'!’&l&@elsu&’ﬁtépé’& SRS3IPFRYRM texRfpl e 2

Ti me- dependenkdiviahitag@dusORpecaa 10l ol hnhalyes cAQr vettiecadhdsche
(Duro-Tak 373-0102,, National .Starch) .wth an add tion of 3Q éﬁf§ wei ght

activated chaPOBXPiPPd SHNF 1ARFYpACEiYee 2ON8e S théncf@ CHéRvi r on
Car bon) rel at byeat ecafpid llaxtyalactdye @&leklre a@b@@mv&rw&&b&ﬂpllwﬁe n 25 ~m

thick layers 0 thj ier f.oil e Qf I
terephthalateg?bgﬁaé%<&€nﬁ W%é %%%% §Ctl% Z%%%@eﬁha %f¥g gﬁ us processed
into an adhespa@ltldp@mqap,amlw dhepautomadds uptake afgal slefdinede with

a size of 2 X_lQhER’ pies d-‘d-ﬁllqléttryOfac%JﬁeX zohe Ml RiatifE a¥eurlad adhesive tape
manuf actured in this nmanner so that a symetri cal U-shaped remmant of

adhesi ve t ape SP&fdiGignt %l?%?t(j’llde&“ﬂ FERTORNGibly v semple vedane,
thick, untreatied thel waidlyeine I desilidialaaicdridding Udtheeinviedtidn amd urt

am Mai n, GErngnka%y% J¥%'§% éyf% s %F%é%%if%??”é% 1vé|%é%e can
be of any shape provided that capillarity is ensured in
at least one dimension. In particular the analytical
device according to the invention can contain a
capillary which is composed of a stiff carrier foil and
an optionally identical cover foil which are joined by a
spacer layer which incorporates a recess in the shape of
a capillary in such a manner that a capillary gap is
formed between them. An adhesive tape with adhesive on

both sides is preferably used as the spacer layer in



5 x 15 m2, 350 ~,mthick foil made of polyethyl ene terephthal ate (Ml inex,
| Cl, Frankfurt am Main, Germany) which had been previously coated on the
si de 2 i MAR 2003 - 15 facing the adhesive tape with a 30 nmthick |ayer
of al um nium which was conpletely oxidized with water vapoureza gcording to
exanple 1. The smaller of the two pol yet hyl ene terephthal at MARs 2003 v er ed
the two parallel |egs of the U shaped a¥hesive tape and were flush with the
opening of the U A rectangular capillary space with dinmensions of 2 x 15 x
0.1 nmB was produced in this nmanner which was open on one side in order to
take up |iqui A C ary was manuf act.ured an ous .manner where
the adhesi ve "&g‘pﬁ? c%ﬁ 451’1%%9%{)\'%6?? a &?asrﬁ?ﬁ f%ﬁ’t“fa‘e Stﬁ?e capillaries

manuf act ur ed adhediiv manner with activated charcoal containing and

activated charcoal free adhesive tapes were used to carry out filling
experinments with EDTA venous bl ood (haenatocrit 42 9% . The tinme was

determ ned why greYelb] {0 égy%g Ly fill the
capillary spacﬁe\é}éﬂise resuftfglgér{ ri zed dliﬂLEFcabb]I 1 %{I e 1 Time of
measur ement Fianahgti¢ak @WN%W#$IW¢&FR|&RV Wadthsi ng

adhesi vet ape duﬁmmp@l V&&ﬂi’é‘@iﬂré’sﬁt&ﬂﬂ%iﬁ/ﬁ{&%%&é&&b I d4atpcdhar coal
addi tivei n’meg%% after2, 5 s2,5 smanufacture o theca I aryafter 4 weeks
storage3, 8 s °F?ﬁﬁn?¥ﬁ5e¥%ﬁ%ﬂeﬁ§ﬁ.9&&3%§t Sl age> 10 s2.6

sat 35C 2 'contdiOddseribng Asgents baes saeraddnﬂ“ﬂ.bé cerdabh hes ugee acinos di ng
|tg ;hgolng:lggf'éa OJlc n?%@ge |‘%V€?1 P][S)f r&){ﬁf%& Vr?t‘rq?ary aﬁﬂ?ioogm SU| ted
tenperat ure adewte withtsampbé ellemetti st@rle@eesseetpexaallw ekept

constant even when stored for long periods and at high

temperatures. This applies particularly to aqueous

sample liquids which are examined with analytical

devices in which the capillary active zones are

manufactured essentially from nonpolar materials and

which are therefore treated with hydrophilizing agents.

Apparently certain ingredients of the adhesives abolish

or reduce the hydrophilizing effect that increases the

wettability of nonpolar surfaces. If adsorbing agents

are added to the adhesive as described by the invention,

the adverse effect of the said ingredients can be

reduced or even abolished. As a result the surfaces of

the analytical devices according to the invention remain

essentially unchanged and the effect on the capillaries

is that the filling time for a capillary produced in

this manner remains constant.

Solid substances which are able to selectively
concentrate substances from gaseous or liguid mixtures
on their boundary surface by physisorption and/or
chemisorption have proven to be suitable according to
the invention as adsorptive materials or adsorbents or
adsorbing agents. The choice of the adsorbent determines
which substances can be preferably adsorbed. The more
finely a certain amount of the adsorbent is dispersed,



Exanpl e 3 Ti ne-dependent filling properties of capillaries containing
different adsorptive materials Capillaries were manufactured in analogy to
exanple 2. In this case the following dried different adsorptive materials
were added to the acryl ate adhesive (Duro-Tak 373-0102, Nat i ohhIMAR aogh) :
1.) activated charcoal (Pulsorb GN Chenviron Carbon) 2.) silica gel 3.)

al um ni um oxi de (G 60 neutral, Nbrckf'@¥5'hnlecular sieve In all cases the
percentage of adsorptive material after drying the adhesive was 15 % by
wei ght. The capillaries obtained in this manner were stored for 3.5 weeks

at roomtenp ) s d T | 1dd.ng &4 determ ned
accordi ng to%%%f%ﬁggo sta%%agg%@m%%% c‘z’i%i I%idrtjfieﬁsﬂweéé(’alr:rgl;jl\)srrpar ed with
the filling t$ SfWhth reewdly puebaces 2w@iprefsrred videordhny toe

al ur ni um oxi gige CORYER10h| o Dt 80Ei LhEe ORr SRR N LG ST 0T €d At the
Il

above-nentioned, tenperatures. "A capillary was used as a, reference which
cont ai ned no XHeFonSbilGR 383%r pERTROMREAGES o FeRlikRRs2NRE HhdlSas

al so stored fpirBiouleeky pief8EralovRIENEhOSEsd EIREr @t eSt d6BuPEans of
re.shown in Table 2 2

1 202 e Sdhee LT EEERA: RLECECRF | 8 Fudtda sgReFaodt ofdge

t enper a- particularly preferred as an adsorbing agent. Preferably
only one type of adsorbing agent is admixed with the
adhesive. It is, however, also possible to mix mixtures
of adsorbing agents with the adhesive which can be

optimized by routine experiments.

In order not to unnecessarily influence the adhesive
properties and the working properties of the adhesive by
the addition of adsorptive materials, it has proven to
be advantageous to admix not more than 40 % by weight
adsorbent relative to the dried total mass of the
adhesive. On the other hand the advantageous effect of
the adsorbing agent does not occur below 1 % by weight.
1 to 30 % by weight adsorbent and particularly
preferably 5 to 30 % by weight adsorbent is preferably
added.

The optimal amount of adsorbing agent depends naturally
on its type, its inner and outer surface area, its
particle size and fine dispersion, and the adhesive
power and working properties of the resulting adhesive
compound, on the one hand, and the desired stabilizing
effect of the adsorbent additive, on the other hand,
must be taken into consideration. Optimal weight
percentages can be determined by a person skilled in the
art by simple experiments.

The analytical devices according to the invention and



turefilling time (in s) of the capillaries with different additives after
3.5 weeks storage (nean of n=8 neasurenents) freshly preparedno

addi tiveactivated charcoal silica gel al um ni um oxi denol ecul ar si evereference
capi |  aryRT>102. 42. 63. 23. 42. 435C> 103. 22. 13. 93. 92. 450C> 103. 324 YAR62004.02. 5
2 ) MAR 2Q03 Clains 1. Analytical device containing at |east two conponents
in which at |east two of the componentslare joined together with the aid of
an adhesi ve, wherein the adhesive contains an adsorptive material. 2.

Anal ytical device as clainmed in claim11l, wherein the adsorptive material is

a porous SOIIg.he use according to the invention of adhesives which

contain adsorbing agents have the following advantages:

¢ Damaging effects of adhesive components on the
reagents in the analytical devices according to the
invention and in particular in test elements are
reduced. This increases the storage stability of the
analytical devices according to the invention.

¢ Adverse effects on hydrophilized regions in the
analytical devices are minimized. This stabilizes the
wettability of these regions by aqueous sample
liquids.

The invention is elucidated in more detail by the
following examples and the figure.

Figure 1 shows an exploded view of a particularly
preferred embodiment of an analytical test element
according to the invention.

The numbers in the figure denote:

carrier layer

spacer layer (spacer)
capillary active channel
recess in the carrier layer
detection film

cover foil

N o W=

protective foil

Figure 1 shows schematically an exploded view of a
preferred embodiment of an analytical test element



3. Analytical device as clained in claim2, wherein the solid is not
soluble in the adhesive. 4. Analytical device as clained in clainms 2 or 3,
wherein the solid is an activated charcoal, a carbon bl ack, ap.al um nium
oxide, a silica gel or a zeolite. 5. Analytical device as clafeMAR 208 ai m
4, wherein the solid is activated charcoal or carbon black. 6. Analytical
device as claimed in one of the clain 12t3 5, wherein the content of
adsorptive material is 1 to 40 % by weight relative to the dried total nass
of the adhesive. 7. Analytical device as clained in one of the clains 1 to

6, wherein the adhesive , set hysi cal.l y. 2.~ ML~ 2003 -.19. 8.

Analyti cal dedeeraIng Sodhd PeHthoR. M SRACTH ARYRRh2s MUASHS

sol vent - fr ee. d@temmeiings ddle dwrntomraand dihesdheiighd! icorsesplondding ttice
adhesive is agwaChyls adhes dhalliagalyyde ge :ghaled i n one
of the clai msli]:%%t.c‘):‘(i'lgl,q'IK\?\}1ereieo'rifEI ;{ﬁlg ;S%ﬁlem vél)é?s?%grzgsg\rﬁ% r?%?ﬁgll%g&fn of an
adhesi ve t apeackivenshamnedal3 dévilecaded|on fedany i8railaye®, wHérein t he

adhesi ve t ape whs o hen@ided) OHdEs Yelfs inkFodierldy tint #hed@HagR ¥ @ ai ned
in claim11l, wherein poth %{d s, Qf the adhesive tape are coate%
i dentical ly. Y@smcﬁt’}%‘%ﬂ d&/’i arpong 4 § FeIYESRS: Fe MATXSH: IPL 0 12,

wherei n the ardleytsanfdlealeappiaidaxitr asiitenl @mtspacer layer 2 is
composed of an adhesive tape with adhesive on both sides
in which activated charcoal has been added to the
adhesive compound. A cover foil 6, a detection film 5
and a protective foil 7 are placed on this spacer layer
2. The cover foil 6 and detection film 5 are mounted so
close to one another that the capillary-active zone 3
extends continuously from the free edge of the cover
foil 6 resting over the notch 4 up to the opposite free
edge of the detection film 5. The recess in the spacer
layer 2 which has the shape of a capillary-active
channel 3 is slightly longer than the cover foil 6 and
the detection element 5 together so that an uncovered
gap remains which is usually a few millimetres in width
from which air can escape when the capillary-active zone
3 is filled with sample liquid. This gap also remains
uncovered by the protective foil 7 to ensure its
function is retained. The protective foil 7 should
prevent exposed areas of the adhesive tape 2 from
leading to an undesired sticking of the test element to
objects from the environment.

Example 1

Manufacture of an inventive analytical test element
according to figure 1

A double-sided adhesive tape with a thickness of 100 um
which is composed of a 50 um thick polyethylene
terephthalate foil (Melinex®, ICI, Frankfurt am Main,



14. Analytical device as clainmed in one of the clainms 1 to 13, wherein the

anal ytical device contains a capillary gap. 15. Analytical device as

claimed in one of the claims 1 to 14, wherein at |east one conponent is a

| ayered material. .A A@H AL2. AS! & A A&r. A 2% MAR 2003

2. Ay9r. AA A A A&3. A9h. A3. AA A. AU. Ayogt A& . AS, 5%
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109 () - 7Lf[P
wide detectlon film was glued onto the adhesive tape on

the side on which the air venting was provided at a
distance of 1 mm from the end of the cut out. A film was
used as the detection film as is known from DE-A 196 29
656. The detection film was specific for the detection
of glucose. A 12 mm long and 5 mm wide cover layer was
glued onto the area of the adhesive tape which was still
exposed between the notch-shaped recess and detection
film so that the cover layer and detection film abutted
one another. The cover layer was composed of a 150 um
thick polyethylene terephthalate foil coated with
adhesive on the one side and on which a 6 um thick
polyethylene terephthalate foil coated with oxidized
aluminium as described above with a thickness of 30 nm
was glued on the side facing the capillary channel
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(both: Hostaphan®, Hoechst, Frankfurt am Main,

Germany). In order to cover areas of the adhesive tape
which were still exposed, this was covered with a 175 um
thick foil of polyethylene terephthalate (Melinex®,

ICI, Frankfurt am Main, Germany) without covering the
functional areas.

The test element obtained in this manner had a capillary
channel of 15 mm length, 2 mm width and 0.1 mm height.
The channel was able to take up 3 ul sample liquid. The
detection film was wetted by the sample over an area of
3 mm X 2 mm.

Example 2

Time-dependent filling properties of capillaries

Acrylate adhesive (Duro-Tak 373-0102, National Starch)
with an addition of 30 % by weight activated charcoal
(Pulsorb GW, particle size less than 18 um, Chemviron
Carbon) relative to the total mass of the adhesive was
applied in 25 um thick layers onto a 50 um thick carrier
foil made of polyethylene terephthalate (Melinex@n ICI,
Frankfurt am Main, Germany) and thus processed into an
adhesive tape with adhesive on both sides. A rectangular
piece with a size of 2 x 16 mm? was cut out of a 5 x

20 mm? piece of the adhesive tape manufactured in this
manner so that a symmetrical, U-shaped remnant of
adhesive tape remained. This was glued flush onto a 5 X
20 mm2, 350 pm thick, untreated polyethylene
terephthalate foil (Melinex@ﬂ ICI, Frankfurt am Main,
Germany) and the remaining surface was covered with a

5 x 15 mm?, 350 um thick foil made of polyethylene
terephthalate (Melinex@E ICI, Frankfurt am Main,
Germany) which had been previously coated on the side
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aluminium which was completely oxidized with water-
vapour according to example 1. The smaller of the two
polyethylene terephthalate foils covered the two
parallel legs of the U-shaped adhesive tape and were
flush with the opening of the U. A rectangular capillary
space with dimensions of 2 x 15 x 0.1 mm3® was produced
in this manner which was open on one side in order to
take up liquid. A capillary was manufactured in an
analogous manner where the adhesive tape contained no
activated charcoal additive.

The capillaries manufactured in this manner with
activated charcoal containing and activated charcoal-
free adhesive tapes were used to carry out filling
experiments with EDTA venous blood (haematocrit 42 %).
The time was determined which is required by the sample
liguid to completely fill the capillary space. The
results are summarized in Table 1.

Table 1

Time of measurement Filling time when |Filling time when
using adhesive using adhesive
tape without tape with
activated activated
charcoal additive |charcoal additive

immediately after 2,5 s 2.5 s

manufacture of the

capillary

after 4 weeks storage 3,8 8 2.5 s

at room temperature

(21-23°C)

after 4 weeks storage > 10 s 2.6 s

at 35°C
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As can be seen in Table 1 the use according to the
invention of an adhesive tape containing activated
charcoal resulted in a considerable increase in the
stability of the capillary at room temperature as well
as at an elevated storage temperature.

Example 3

Time-dependent filling properties of capillaries
containing different adsorptive materials

Capillaries were manufactured in analogy to example 2.
In this case the following dried different adsorptive
materials were added to the acrylate adhesive (Duro-Tak
373-0102, National Starch):

1.) activated charcoal (Pulsorb GW, Chemviron Carbon)
2.) silica gel

3.) aluminium oxide (G 60 neutral, Merck)

4.) molecular sieve

In all cases the percentage of adsorptive material after
drying the adhesive was 15 % by weight.

The capillaries obtained in this manner were stored for
3.5 weeks at room temperature (RT), at 35°C and at 50°C.
The f£filling times determined according to example 2 of
the 3.5 week old capillaries were compared with the
filling times of a freshly prepared capillary in which
only the aluminium oxide coated foil but not the other
components were stored at the above-mentioned
temperatures. A capillary was used as a reference which
contained no addition of an adsorptive material in the
adhesive and was also stored for 3.5 weeks at the above-
mentioned temperatures. The means of the filling times
from 8 measurements in each case are shown in Table 2
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for each of the examined capillaries.

Table 2

Storage |[filling time (in s) of the capillaries with different additives

tempera- |after 3.5 weeks storage (mean of n=8 measurements) freshly

ture prepared
no activated |silica gel |aluminium|molecular |reference
additive | charcoal oxide sieve capillary

RT >10 2.4 26 3.2 3.4 24

35°C >10 3.2 2.1 3.9 3.9 2.4

50°C >10 3.5 2.5 6.6 >10 25
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the solid is not soluble in the adhesive.

4, Analytical device as claimed in claims 2 or 3,
wherein the solid is an activated charcoal, a
carbon black, an aluminium oxide, a silica gel or a
zeolite.

5. Analytical device as claimed in claim 4, wherein
the solid is activated charcoal or carbon black.

6. Analytical device as claimed in one of the claims 1
to 5, wherein the content of adsorptive material is
1 to 40 % by weight relative to the dried total
mass of the adhesive.

7. Analytical device as claimed in one of the claims 1
to 6, wherein the adhesive sets physically.
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10.

11.

12.

13.

14.

15.
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Analytical device as claimed in claim 7, wherein
the adhesive is solvent-free.

Analytical device as claimed in claim 8, wherein
the adhesive is an acrylate adhesive.

Analytical device as claimed in one of the claims 7
to 9, wherein the adhesive is present in the form
of an adhesive tape.

Analytical device as claimed in claim 10, wherein
the adhesive tape is adherent on both sides.

Analytical device as claimed in claim 11, wherein
both sides of the adhesive tape are coated
identically.

Analytical device as claimed in one of the claims 1
to 12, wherein the analytical device is a test
elenent.

Analytical device as claimed in one of the claims 1
to 13, wherein the analytical device contains a
capillary gap.

Analytical device as claimed in one of the claims 1
to 14, wherein at least one component is a layered
material.



