Test tape cassette and analytical test tape therefor Description The invention concerns an analytical
test tape in particular for use in a test tape cassette having a carrier tape that can be wound onto a
spool and a plurality of test 5elements that are distributed on the carrier tape in the tape longitudinal
direction and have a spreading fabric for applying body fluid and an underlying reagent layer for
detecting an analyte in the body fluid, wherein the Sﬂ)reading fabric is formed from fabric threads that
are crossed in a grid shape.The invention additionally concerns a test tape cassette for insertion into a
hand-held device, in particular for 10blood sugar tests, comprising a cassette housing for storing tape
spools, an analytical test tape that can be wound forwards by means of the tape spools, a plurality of
analytical test Féﬁf@ﬁf‘s%ﬁéﬂa%W%&Y‘%h?%ﬁﬂ’?ﬁgﬁﬁeg%preading fabric for applying body fluid
and an underlying reagent layer for detecting an analyte in the body fluid, wherein the cassette
housing has an application tip that 15deflects the test tape in order to provide the test elements. In a
test tape cassEecoiptigntype known from EP-A | 878 379 the tape guide has a flat support frame on a
measuring head which stretches a test element in a flat manner at the site of measurement. In this
process the test tape is bent, starting from deflecting bevels, over the sides of the frame that run

perpendicular faéheane2Qdirestiondnamelcto achieyeia faabuaiFetehad fial Rasiige. The label-like
test elements or test fields used for the measurement have a central chemical carrier the side edges of

which are engS5Se EdRHSY TAREPRRHIRY faBrRe KPBessie aienlanthg e srahiy AAEthimed out to
be that urgler thenavalling.steainstnthentar! dane stapeturerendhelfia sumnariframe,a gap may form

between the spreading net ] ) ,
and have a spreading fabric for applying body fluid and an underlying reagent layer
for detecting an analyte in the body fluid, wherein the spreading fabric is formed
from fabric threads that are crossed in a grid shape.The invention additionally
concerns a test tape cassette for msertion into a hand-held device, in particular for

10 blood sugar tests, comprising a cassette housing for storing tape spools, an

analytical test tape that can be wound forwards by means of the tape spools, a
plurality of analytical test elements stored on the test tape which have a spreading
fabric for applying body fluid and an underlying reagent layer for detecting an

analyte in the body fluid, wherein the cassette housing has an application tip that

15 deflects the test tape in order to provide the test elements.

_In a test tape cassette of this type known from EP-A 1 878 379 the tape guide has a
flat support frame on a measuring head which stretches a test element in a flat
manner at the site of measurement. In this process the test tape is bent, starting from
deflecting bevels, over the sides of the frame that run perpendicular to the tape

20 direction in order to achieve a freely stretched flat position. The label-like test
elements or test fields used for the measurement have a central chemical carrier the
side edges of which are engaged behind by the spreading fabric. A possible
disadvantage of this has tumed out to be that under the prevailing strains on the test
tape structure on the flat support frame a gap may form between the spreading net

25 and the chemical carrier as illustrated in the drawing in fig. 9. In this case the gap

dimensions are largest in the centre and decrease towards the sides which can



25and the chemical carrier as illustrated in the drawing in fig. 9. In this case the gap dimensions are
largest in the centre and decrease towards the sides which can - 2 - generate different capillary forces
and ultimately result in undesired distributions (that may have a preferred direction) of the measuring
medium. In particular it was found that such a gap formation amplifies the tendency for "dewetting" i.e.
a migration of the blood sample from the wetted fabfic meshes and Sincreases the sensitivity towards
contaminants (e.g. glucose) present on the skin of the user. The latter effect can be due to the fact that
capillary blood collected by a skin puncture forms a drop of blood at the puncture site in which
contaminants avecisittadifieomdenpidiid fartive bolmldiangtabe sctiviitiis ndsontabdinitibtiierskin. The

"native" bloodﬁép%y@%@gy@é&% M@cmﬁp&mgwﬁﬁdﬁiﬁgﬁé@%@emicm 10carrier due to the

gap formation in the spreading fabric while the’contaminate that flows in afterwards then
reaches the central measuring spot which can impair the measuring performance. Based on this the
object of the i%ention 'ﬁto optimize the test tape systems and the disposable test means used therein

that are know/FiRTHEPHG P ES AR e 4 S REP R SRl Rty s Actracy of the

measurement Jdhe-aampbinationigffeatisesm stetediit theldntependentRatemklainsés praposed to
achieve this object. Advantageous embodiments and further developments of the invention are derived

from the depeltEHSERiN S RUESIHIAg B SOt EAEE, Kol of RO TRVBTRIER: AR AR test tape is

provided the user. The latter effect can be due to the fact that capillary blood collected by a
skin puncture forms a drop of blood at the puncture site in which contaminants are
initially concentrated in the boundary area that is in contact with the skin. The
"native" blood is then firstly distributed into the boundary areas of the chemical

10 carrier due to the gap formation in the spreading fabric while the contaminated
blood that flows in afterwards then reaches the central measuring spot which can

impair the measuring performance.

Based on this the object of the invention is to optimize the test tape systems and the
disposable test means used therein that are known in the prior art and to ensure a

15 further improved reliability and accuracy of the measurement.

The combination of features stated in the independent patent claims is proposed to
achieve this object. Advantageous embodiments and further developments of the

invention are derived from the dependent claims.

According to a preferred aspect of the invention, an analytical test tape is provided
20 especially for use in a test tape cassette in which the bending stiffness of the
spreading fabric is modified by irregular changes in the property of the fabric
threads in certain sections or locally. This allows the direction-dependent strains in
the area of the application tip to be accordingly compensated for and taken into
consideration in order to avoid gap formation. This can be optimized by adapting

25 the bending stiffhess of the spreading fabric in order to reduce the gap between the



20especially for use in a test tape cassette in which the bending stiffness of the spreading fabric is
modified by irregular changes in the property of the fabric threads in certain sections or locally. This
allows the direction-dependent strains in the area of the application tip to be accordingly compensated
for and taken into consideration in order to avoid gap formation. This can be optimized by adapting
25the bending stiffness of the spreading fabric in order to reduce the gap between the - 3 - spreading
fabric and the reagent layer of a test field provided for the application of body fluid. An advantageous
option for such a non-isotropic, area-by-area fabric modification is for the fabric threads to have
reduced threatPtsobssédtiohanid s pridisiabl Spifiekhprof idetfabhatimbeastehing or
mechanical regggyeﬂlgﬁmaterial. Alternatively or in addition it is also possible that the fabric threads
have a nonuniform design due to different thread materials, thread sizes, coatings or filament
structures in order to modify the bending stiffness. The bending stiffness can also be specifically

adapted by locally varying the fahric 10geometry of the spreading fabric for example by detaching
ncividual Tabr A A AR R B R P CRBITE BB EHEEP S ARG ot 1s wider

than the reagentdayer abddsisuepportashiiataidbe tashippody:neans afgpaseicio-ipgyarea of its
protruding side edges. This allows undesired gap formatign associated with 15fabric bending to be
further suppreSsEFT Qldar o il 8 gYTd s PSR S EM A Lfetst&ninimum thickness for
sample distribution and the radius of the wound up and used test tape, it is advantageous when the

spreading fabric has a thickness of less than 150, preferably less than 110 um. 20A further aspect of
the invention idrsetivelythe lideddeidesigrilg thssihpetbaiide deonedimeadschtve testrfield structure in

such & manne ek ARIMANN heest e, spieaAnG b apdhamical ifiehs substentially

minimized under operating conditions. Accor It is proposed according this aspect of the
invention that svecapplicatiodctipcae & iyl padingbidinesdeends longitudinally to the test tape

The bending stiffness can also be specifically adapted by locally varying the fabric
10 geometry of the spreading fabric for example by detaching individual fabric
threads.

According to a further preferred embodiment the spreading fabric is wider than the
reagent layer and is supported flat on the test tape by means of spacers in the area of
its protruding side edges. This allows undesired gap formation associated with

15 fabric bending to be further suppressed.

In order to find a good compromise between an adequate minimum thickness for
sample distribution and the radius of the wound up and used test tape, it is
advantageous when the spreading fabric has a thickness of less than 150, preferably

less than 110 pm.

20 A further aspect of the invention is based on the idea of designing the tape guide
geometry and the test field structure in such a manner that gap formation between
the spreading fabric and chemical carrier is substantially minimized under operating
conditions. Accordingly it is proposed according to a this aspect of the invention

that the application tip has a guide path which extends longitudinally to the test tape



- 4 - (or in the direction of tape travel) in an arch shape and is uncurved crosswise thereto for
supporting the test tape in a kink-free manner, and that the apex area of the guide path delimits a
central opening as a measuring window for an optical measurement on the test elements. The
arch-shaped longitudinal curvature of the 5guide path or running surface enables the bending stiffness
of the test elements and in particular of the spreadirfg-fabric to be taken into account by means of an
evenly supporting mechanical underbody thus avoiding sharp tape bends and hence gap formation. In
order to avoid displacements in the multilayer structure, the tape curvature is only in one dimension,
whereas an ureuhyder sligsstatishistiewaddh thenowipeapmsvesaditaetionroastisssame time the

arched shape gt guide Rath can, 2180 eNsuIe AGAIARIed -SAMPle RiskLPOf SVe
N galtasity Fna i

?ay ar)é]small amounts
of sample at the apex and, due t6 the measuring window positionéd there in the form of a clear

opening, also $sahisls aatddiattivisef thetrdquireth gost fisldaaremganother fmprovement in this regard

b hi f e ed,quide path has a fixed radius of curvature
SfoerZ§§ .ﬂﬁ?%}ﬁ%ﬂ%ﬁot%@?n%%g%ﬁﬁg T%%aaﬂ%ai’l‘éﬁ‘é{’gﬁg@on ?tl?cﬂn Eipvanre i i

at the guide path has a longitudinal extension in the
direction éf tajgeitrapsiport imthargangiof S10di8srtim bimdiig cofiinestiofititdseativiantageaud when the

longitudinal extension of the,guide path is.the e.or less than the length of the test elements which
is preferably ir}i%tﬁgr%ﬁ%é (c))f tos?%8 g’#ﬁ% ngo%%tr%%fﬁlgl%%)n%ﬁﬁ%%%t §Xgn|%alﬁ%ﬁ%ﬁ'|§?]?ﬁ§’ tape pulling
force should bepplaptednsemdiztihet theltebtdapbuanderdieasibarist spppartecind Agplangefashion on the

guide path so F&%%éﬁ%n? ﬂec%%ie:r}qg%t\)fggdl@gp?gcse%rzleth Q¥r9t%8-%%ﬁi?ar§ép§t{g&g§e? 'll“:%%%l;é
curvature is only in one dimension, whereas an uncurved support is achieved in the
10 tape transverse direction. At the same time the arched shape of the guide path can
also ensure a targeted sample pick-up of even very small amounts of sample at the
apex and, due to the measuring window positioned there in the form of a clear

opening, also enables a reduction of the required test field area.

Another timprovement in this regard can be achieved by means of the fact that the
15 arc-shaped guide path has a fixed radius of curvature preferably in the range of 3 to
5 mm, and that the guide path has a longitudinal extension in the direction of tape
transport in the range of 5 to 8 mm. In this connection it is advantageous when the
longitudinal extension of the guide path is the same or less than the length of the

test elements which is preferably in the range of 5 to 15 mm.

20 The operating conditions and in particular the tape pulling force should be adapted
such that the test tape under tension is supported in a planar fashion on the guide

path so that the spreading fabric lies essentially gap-free on the reagent layer.

In order to avoid gap formation under the unglued central area of the spreading
fabric, it is advantageous when the reagent layer viewed in the tape transverse

25 direction is narrower than the test tape and wider than the measuring window.



In order to avoid gap formation under the unglued central area of the spreading fabric, it is
advantageous when the reagent layer viewed in the tape transverse 25direction is narrower than the
test tape and wider than the measuring window. - 5 - For an optimized optical detection of measured
values from the rear side, it is advantageous when a housing watt of the application tip forming the
guide path is bevelled on the rear side towards the fheasuring window. In order to achieve usage and
manufacturing advantages it is advantageous when 5the application tip is moulded in one piece
preferably as an injection moulded part on the cassette housing and projects from the hand-held
device in the dp&ritinpsested eRiiedrdelgsiina ahmeapbRd bedyes didnmihe Tavesidloriissfurther elucidated

in the following on,ihe RAsi% AL NS IARAINEN KA IS AR ?&Qﬁi’?ﬂg‘ﬂ?@gﬁiﬁé Hgydrawing. 10Fig. |

shows a hand-held device for blood sugar tests comprising a test tape cassette inserted as a
consumable irbayphgtlaintheakanssigdovtiands thy. 'Roghieiins avsedaion of a test tape of the test tape
cassette with an analytical test element in a perspective view; Fig. 3 shows a housing member of the
test tape cassette in a perspective view; 15Fig. 4 shows an application tip of the test tape cassette in a
top-view, in a In order to achieve usage and manufacturing advantages it is advantageous when

5  the application tip is moulded in one piece preferably as an injection moulded part
on the cassette housing and projects from the hand-held device in the operating

state in order to punctually apply body fluid.

The mvention is further elucidated in the following on the basis of the embodiment

examples shown schematically in the drawing.

10 Fig. I shows a hand-held device for blood sugar tests comprising a test tape

cassette inserted as a consumable in a partially broken side-view;,

Fig.2 shows a section of a test tape of the test tape cassette with an analytical test

element in a perspective view;
Fig.3 shows a housing member of the test tape cassette in a perspective view;

15 Fig. 4 shows an application tip of the test tape cassette in a top-view, in a

longitudinal section and in cross-section;
Fig. 5 and 6 show a section along the line 5 - 5and 6 - 6 in fig. 4;

Fig. 7 shows a spreading fabric for an analytical test element with weakened

spots in a partial top-view,

20 Fig. 8 shows a further embodiment of a modified spreading fabric;



longitudinal section and in cross-section; Fig. 5 and 6 show a section along the line5-5and 6 -6 in
fig. 4; Fig. 7 shows a spreading fabric for an analytical test element with weakened spots in a partial
top-view; - 6 - Fig. 9 shows a test field on an application tip according to the prior art in a cutaway
perspective view. The blood sugar measuring system 10 shown in fig. 1 enables glucose
determinations to be carried out locally on blood saﬁ‘lples collected by a skin 5 puncture especially for
insulin-dependent patients. For this purpose the hand-held device 12 can be held and used in the
hand of a subject as a mobile laboratory. In order to substantially simplify the handling, a test tape
cassette 14 céﬁ&ag inSeAYE Htstdckbente arnliratimte assmednptadherpERERIGRRCONSUMable for
storing a plurality of ingliyidug! tests.bergby;in the operating state (with the protective cap
10removed) an application tip 18 projects freely from the device 12 so that a test tape 20 can be
deflected in this position in order to apply a drop of blood on the upper side to carry out a photometric

analysis on thfﬁ{e%rl side. It is also Possibl to r?&%l se othﬁr de%t{ ftl)l%jds for example tissue fluid. Fig. 2
. U'sh .

shows a section of the & at%%leeafb Eﬁﬁ&g 't %Wpalﬁlé ssette i.g:ilh%gsf5comprises a windable

flexible transpdetdapm@Ranth aaqohara:ilét@f @ftt&&taﬁlﬁm_e’dﬂtg)ﬁlkeﬁ_m_d ¢hieeard for sukgessive single use
o speced s omane felenin i b e drceion, Lo Sgmmc T epon pe
height of abowlR@E:phcarémeldted. used in the hand of a subject as a mobile laboratory. In

order to substantially simplify the handling, a test tape cassette 14 can be inserted

into a cassefte slot 16 of the device 12 as an analytical consumable for storing a

plurality of mdividual tests, whereby in the operating state (with the protective cap

10 removed) an application tip 18 projects freely from the device 12 so that a test tape
20 can be deflected in this position in order to apply a drop of blood on the upper
side to carry out a photometric analysis on the rear side. Tt is also possible to

analyse other body fluids, for example tissue fluid.

Fig. 2 shows a section of the test tape 20 guided in the test tape cassette 14. This
15 comprises a windable flexible transport tape 22 and a plurality of test elements 24
stored thereon for successive single use and spaced apart from one another in the
tape longitudinai direction. For example the transport tape 22 consists of a 5 mm
wide and 12 um thick foil on which the test elements 24, each having a total height

of about 200 pm, are mounted.

20 The multilayer test elements 24 which are label-like flat structures with a
rectangular outline have a double-sided adhesive strip 26 glued onto the transport
tape 22, a chemical carrier 28 mounted thereon and a spreading fabric 30 that spans
the chemical carrier 28 on the upper side facing away from the transport tape 20 for
a two-dimensional dispersion of a blood sample applied from above onto the

25 spreading fabric. Spacers 32 are provided on the sides next to the chemical carrier
28 in order to support the whole area of the spreading fabric 30 in a flat and step-

free manner.



20The multilayer test elements 24 which are label-like flat structures with a rectangular outline have a
double-sided adhesive strip 26 glued onto the transport tape 22, a chemical carrier 28 mounted
thereon and a spreading fabric 30 that spans the chemical carrier 28 on the upper side facing away
from the transport tape 20 for a two-dimensional dispersion of a blood sample applied from above onto
the 25 spreading fabric. Spacers 32 are provided on‘the sides next to the chemical carrier 28 in order
to support the whole area of the spreading fabric 30 in a flat and step-free manner. -7 The chemical
carrier 28 comprises a light-permeable carrier foil 34 and a reagent layer 36 mounted thereon which is

built up in a knbWrFRSEHAECRBIA S GPPer Py hEshismEa aprtitidNidg ard energistty fim. The
spacers 32 00%%'54 9% AbaseSlHRAM adheingda g YPRAURESINE:MeERS.P{ipHap double-sided

adhesive strip 26 and an adhesive layer 42 located thereon for laterally attaching the spreading fabric
30. The spread#iag tabHy SUgHoMWIBANY SEHedatbalysAighR.and with the thickness not to scale, is
formed by grid-like interlaced fabric threads 44, 46. These can be connected together as warp threads
44 and weft threads 46 in plane weave and have 10a non-uniform structure to locally modify the
bending stiffneBiscapaiucidatashitsndketdetailrhelidhbergpre ading fabsithdOwhightes o thickness of

about 100_um ensures a rapid yptake of the liquid sample onto the free upper side and a
two-dimer?sion%lecﬁfggkéﬁnﬁs'rq‘daggr?#ﬁ Swﬁcfé‘i’l}i}i%é ar’é%&@ﬁflfgi?é‘f%%yc?ﬁé‘%fq@t@gﬁhﬁﬁ? t¥rspaces. 15The
one-sided clogute-gif therdabirig trepirgdiby thisrrdiesive material of the

The spreading fabric 30 shown only schematically in fig. 2 and with the thickness
not to scale, 1s formed by grid-like interlaced fabric threads 44, 46. These can be
connected together as warp threads 44 and weft threads 46 in plane weave and have
10 anon-uniform structure to locally modify the bending stiffness as elucidated in
more detail below. The spreading fabric 30 which has a thickness of about 100 pm
ensures a rapid uptake of the liquid sample onto the free upper side and a two-
dimensional dispersion on the underlying reagent layer 36 due to its capillary

interspaces.

15 The one-sided closure of the fabric openings by the adhesive material of the
{lanking adhesive layers 42 forms a type of honey comb structure above the spacers
32 which prevents blood flowing to the side edges of the test element 20. Thus, the
liquid dispersion or spreading occurs in a targeted manner in the unglued central
area of the fabric 30 above the reagent layer 36 where it is possible to dispense with

20 the hydrophobic edge strips of the prior art that are for example specifically applied

as wax strips by means of thermal transfer printing, without disadvantages.

The dry chemistry film which in particular is based on enzymes of the reagent layer
36 responds to an analyte (glucose) by a colour change so that a reflection-
photometric detection can take place through the transparent foil composite 22, 26,

25 34 from the rear side of the test tape 20.



flanking adhesive layers 42 forms a type of honey comb structure above the spacers 32 which
prevents blood flowing to the side edges of the test element 20. Thus, the liquid dispersion or
spreading occurs in a targeted manner in the unglued central area of the fabric 30 above the reagent
layer 36 where it is possible to dispense with 20the hydrophobic edge strips of the prior art that are for
example specifically applied as wax strips by means of thermal transfer printing, without
disadvantages. The dry chemistry film which in particular is based on enzymes of the reagent layer 36

responds to an analyte (glucose) by a colour change so that a reflection-photometric detection can
take place thréughithleotranbparertliasmposiel2be st PR drepeHe reth Sigdiofthe test tape 20. -

8 - Fig. 3 shows {Be cazRelie RURING ROsef e Jest 5%3@8&&9&@0&25\@%&%% E‘Q&fé&f‘&&%&@r removed.

The housing 50 encloses a supply chamber 50 for the sealed storage of a supply spool 54 for unused
test tape. A rofdtngippivetpeakédulospostdgcrdiapinding ubed tstaapikisunepmeéd ofPa housing flange

°0. Thus, the (G dape,c0iin.a Bed Qyeh BT RRe ouide MERoYihe.caspee ousing SO

from the supply spool 54, deflected over the application tip posed of on’the take-up spool 58
wherein apaspaledsaa oot e supelyidhimbed by dusiressithaptspretéhsiom idemaipphined. Hence,

the test flelds 2 gra0RMESESINEMEAUIRLING 39 @0 2pRlcAlen (RAQLE by winging the

transport tape 22 forwards in order to a mount of sample in a targetedmanner. As a
result of the pulingforce epersegbisethiclprodes sibie ylikiklyer 18 pessnaschneldssidnisoted to
direction-depe&gﬁggiﬁggtching or contractions especially in the area of narrow deflecting points. In the
case of the prior art as shown in fig. 9 for a known application tip 8' with a 15flat support frame 62, the
. bending stiffness of the spreading fabric 30 in the

Hence, the test fields 24 can be successively brought into use on the application tip

10 18 by winding the transport tape 22 forwards in order to apply a small amount of
sample in a targeted manner. As a result of the pulling force exerted in this process
the multilayer tape structure is subjected to direction-dependent stretching or

contractions especially in the area of narrow deflecting points.

In the case of the prior art as shown in fig. 9 for a known application tip 18" with a
15 {flat support frame 62, the bending stiffness of the spreading fabric 30" in the
longttudinal and transverse tape direction can lead to a lifting or arching over the
chemical carrier 28'. This effect is due, on the one hand, to bending at the narrow
deflection points 64 and to tape arching in the transverse direction due to the lateral
tabric bonding below the level of the chemical carrier 28'. This results in the
20 formation of a gap 66 in the central area between the spreading fabric 30" and

chemical carrier 28' that can impair blood transfer and thus the measurement result.

In order to avoid the gap formation described above, the application tip 18 is
provided according to figs. 4 to 6 with an outwardly convex guide path 68 for the
test tape 20 extending in an arched shape in the tape longitudinal direction or tape
25  transport direction. The apex area of the guide path 68 delimits on all sides a central
opening 70 as a measuring window for an optical measurement of the test clements

24 from the rear side.



longitudinal and transverse tape direction can lead to a lifting or arching over the chemical carrier 28'.
This effect is due, on the one hand, to bending at the narrow deflection points 64 and to tape arching
in the transverse direction due to the lateral fabric bonding below the level of the chemical carrier 28'.
This results in the 20formation of a gap 66 in the central area between the spreading fabric 30" and
chemical carrier 28' that can impair blood transfer afd thus the measurement result. In order to avoid
the gap formation described above, the application tip 18 is provided according to figs. 4 to 6 with an
outwardly convex guideP%ath 68 for the test tape 20 extending in an arched shape in the tape

longitudinal dif8BCTE# éf tape S paiispeAbinee dBf ATy HpEX Becwpithdogiiad patHid8 delimits on all
sides a Ce“trabé’s%?@Wl@c@zseﬁdiﬂﬁé‘%l{rzﬁ'&&t%ﬁ%&%&%ﬁ‘@h@@iﬁﬁ'@Mﬁf@ﬁ%‘%f@i@@ﬁ elements 24

from the rear side. - 9 - In order to feed the test tape 20 into and away from'the application tip 18,
guide bevels TRyisiIcEe dl650a Acoitidanhgidbspre thaiehdecorefedosttapatd 882i81e boundaries

74 are also proyided in tnis.alea WHEN SRR ates [angiad Agansh latefal gisplacement while the

guide path 68 remains free from such side 5boundaries. As shown best in fig. 5 the arc-shaped guide
path 68 has apreg&samined, defined radius of curvature which is expediently in the range of 3to 5
mm. Correspondingly the guide path 68 can have a longitudinal extension in the tape transport
direction in the range of 5 to 8 mm. In this connection it is expedient when the test elements 24 10are
adapted to thedosiitueibadiant@psomehtberguidespath @ih 6 ishaadistdastyradvantageess to shorten
the test elemer%f 24 10 a length that is as short as possible in order tg avoid_ tensile and shearing

stresses causE By QEARCHITEHSTRID ReERe 52 et SERIRSPlig. '8 "tHEy SaE SRAT S8 uncurved or

linear when vigwegifetheticgreckansvespaitactian sathaidhenspreagingdahde 3@-ds@nlybent in 15
one dimension in the tape_lon itudinal}_ﬂireotion and in doing so lies essentially gap-free_on the reagent

layer 36. The BaFEHEIL)r'S8 R BVAMEROOHER Rt sPetHEEEEUHIGHIFSIETS €5 that the

measuring spekineyand cask:lies aniiereagesidaygi2be Jide hansingwapA8efithe application tip 18
formed on the front side as a %ljide path 68 is bevelled on its rear side 78 towards the measuring

window 70 fortEABEAR WaRoBEthE pHStEHBE hiedS\Hilig Bptital is as short as possible

in order to avoid tensile and shearing stresses caused by deflecting points.

As can be clearly seen in fig. 6, the guide path 68 is uncurved or linear when
viewed in the tape transverse direction so that the spreading fabric 30 is only bent in
15  one dimension in the tape longitudinal direction and in doing so lies essentially gap-
free on the reagent layer 36. The reagent layer 36 is advantageously wider than the
measuring window 70 so that the measuring spot in every case lies on the reagent
layer 36. The housing wall 76 of the application tip 18 formed on the front side as a
guide path 68 is bevelled on its rear side 78 towards the measuring window 70 for

20 the beam path of the photometric measuring optics.

The bending stiffness of the spreading fabric 30 is appropriately modified in some
areas or locally as a further measure for avoiding or reducing gap formation

between the spreading fabric 30 and the reagent layer 36,

In general the bending stiffness of a fabric sample can be determined by the

25  cantilever method. In this method the bending behaviour under its own weight is



The bending stiffness of the spreading fabric 30 is appropriately modified in some areas or locally as a
further measure for avoiding or reducing gap formation between the spreading fabric 30 and the
reagent layer 36. In general the bending stiffness of a fabric sample can be determined by the
25cantilever method. In this method the bending behaviour under its own weight is - 10 - determined
by measuring a bending length at which the fabric‘é&mple is bent downwards under its own weight by
a defined angle. For example a high bending stiffness in the tape transverse direction can be provided
in order to ensure a required flatness of the spreading fabric. However, a 5low bending stiffness in the
tape longitudif&ldFEeEGRBSAEISHSE herdisgdepsi eidehighibedbleitosaenieisihenspreading fabric

without undesjfed,arghing Qfa felAminabon g{,gtﬁgﬁl&q{%%f]et_he overall test element structure
occurring.  An isotropic fabric with uniform weft and warp threads can, depending on the thread

thickness and fabric thickness, only have one uniformly high or low bending 10stiffness in relation to

the desired teit elemenﬁ ar hitﬁ%grgs rger to. o%’i%in a %}Jfficient[cy thick ?rea(gng fabric for the test
W I

- 1 In ) L
function with arg%lesnglmgehable}'%dlng s S Al thERa AL ﬂﬁezﬁ%) S bending stiffness,

there are the fpltoxidag imethieds ehmedifyingitee Demnding Stiingssddice fidiraig¢asarclogally: 15the use
of threads. of different thickn? ses.in Fg?roﬁp{iate a(r;eaﬁ 8f the. fabric; et%chin individual threads in
certain ardas: OW bendmg si1 ess 1n th ap ongltu inal direction may aisod be necessary in

order to be able to deflect the spreading fabric without undesired arching or a

delamination of other parts of the overall test element structure occurring.

An isofropic fabric with uniform weft and warp threads can, depending on the
thread thickness and fabric thickness, only have one uniformly high or low bending

10 stiffness in relation to the desired test element architecture.

In order to obtain a sufficiently thick spreading fabric for the test function with
areas of high bending stiffness and at the same time with areas of low bending
stiffness, there are the following methods of modifying the bending stiffness in

certain areas or locally:

15 - the use of threads of different thicknesses in appropriate areas of the
fabric;
- detaching individual threads in certain areas;
- an additional coating in certain areas;
- dilution or local weakening of one or more threads;
20 - the use of different thread materials;

- the use of different thread qualities (e.g. multifilament threads).

Fig. 7 shows an embodiment example of a spreading fabric 30 in which only one of
the thread systems 44, 46 (for example the weft threads 46) has reduced thread
cross-sections at certain positions. This can be generated by providing the fabric

25 threads 46 in the prefabricated fabric 30 with weakened spots 80 by means of laser

ablation. Etching methods or a mechanical removal of material for example by



an additional coating in certain areas; dilution or local weakening of one or more threads;
20the use of different thread materials; the use of different thread qualities (e.g. multiflament threads).
Fig. 7 shows an embodiment example of a spreading fabric 30 in which only one of the thread systems
44, 46 (for example the weft threads 46) has reduced thread cross-sections at certain positions. This
can be generated by providing the fabric 25threadsl46 in the prefabricated fabric 30 with weakened
spots 80 by means of laser ablation. Etching methods or a mechanical removal of material for example
by means of a wafer saw are also conceivable in order to introduce local weakened spots to reduce
the bending stififassTrigadan sasty ate T raneriermisodinidnt eximptgs Whith gssepending stiffness of

the spreading Sfﬁggqoquﬁgygggf{%gaxéigf&%%tsthread thicknesses in the area of its 5two thread

systems. In this case the warp threads 44 have a lower thread thickness and consequently a lower
bending stiffness than the thicker weft threads 46. It is also possible to locally vary the fabric geometry -

of the Spread”&?gf%birlllus%g)aggsrae ‘u%‘rltggieeb (()j 1%%%‘1" g alr?lgll\élgry %\!}I%Br‘lcﬁé %Eaen?i%lsg stiffness of

the spreading fabric 30 is modified by different thread thicknesses in the arca of its

5  two thread systems. In this case the warp threads 44 have a lower thread thickness
and consequently a lower bending stiffness than the thicker weft threads 46. It is
also possible to locally vary the fabric geometry of the spreading fabric 30 for

example by detaching individual fabric threads.



- 12 - Claims 1.Analytical test tape, in particular for use in a test tape cassette (14) having a carrier
tape that can be wound onto a spool and a plurality of test elements (24) that are distributed on the
carrier tape in the tape longitudinal direction 5and have a spreading fabric (30) for applying body fluid
and an underlying reagent layer (36) for detecting an analyte in the body fluid, wherein the spreading
fabric (30) is formed from fabric threads (44, 46) thdare crossed in a grid shape, characterized in that
the bending stiffness of the spreading fabric (30) is sectionally modified. 102.Analytical test tape
according to claim I, characterized in that the bending stiffness of the spreading fabric (30) is adapted
in order to redfdaidhe gap between the spreading fabric (30) and the reagent layer (36) of a test field
(20) provided for the application of body fluid. 3. Analytical test tape according to claim 1 or 2,
characterized in that the 15fabric threads (44, 46) in parts have reduced thread cross-sections
preferably by laser ablaiignian eiching omrpechanicdbremaval ekmageriabsdrAnalytigaldest tape
according to one of the claims 1 to 3, characterized in tha?tigﬁef bric threads (44, 46) have a
non-uniform design dE e GRS R SHPRERURS AL friRegd & %,pgbr NG SIIFHHAIBRE Structures in

order to 20modify the lignitingrstiffaeissl Analyticattesijape pecopdinginenashtheshaims Ito 4,
characterized in that the fabric geometry of the spreading fabric (30).is locally varied for example by
detaching individual /TR TAREABHS (30) lor appiying body fuid and an underlying

reagent layer (36) for detecting an analyte in the body fluid, wherein the
spreading fabric (30} is formed from fabric threads (44, 46) that are crossed
in a grid shape, characterized in that the bending stiffness of the spreading

fabric (30) is sectionally modified.

0 2 Analytical test tape according to claim I, characterized in that the bending
stiffness of the spreading fabric (30) is adapted in order to reduce the gap
between the spreading fabric (30) and the reagent layer (36) of a test field
(20) provided for the application of body fluid.

3. Analytical test tape according to claim 1 or 2, characterized in that the
15 fabric threads (44, 46) in parts have reduced thread cross-sections preferably

by laser ablation or etching or mechanical removal of material,

4. Analytical test tape according to one of the claims 1 to 3, characterized in
that the fabric threads (44, 46) have a non-uniform design due to different
thread materials, thread sizes, coatings or filament structures in order to

20 modify the bending stiffness.

5. Analytical test tape according to one of the claims 1 to 4, characterized in
that the fabric geometry of the spreading fabric (30) is locally varied for
example by detaching individual fabric threads (44, 46).



- 13 - 6.Analytical test tape according to one of the claims Ito 5, characterized in that the spreading
fabric (30) is wider than the reagent layer (36) and is supported flat on the test tape (20) by means of
spacers (32) in the area of its protruding side edges. 57.Analytical test tape according to one of the
claims Ito 6, characterized in that the spreading fabric (30) has a thickness of less than 150, preferably
less than 110 p.m. 8. Test tape cassette for insertioh’into a hand-held device (10), in particular for
blood sugar tests, comprising a cassette housing (50) for storing tape spools 10(54, 58), an analytical
test tape (20) in particular according to one of the previous claims that can be wound forwards by
means of the ape spdeIdyisa] 58§ Eppleredt)ing dmantiebite slapmens (2haxetedzet ihe test tape

(20) which have a Spfﬁadémsﬁggtﬁﬁdngéﬂa%wjxmi@&d%éwk@l@&qgaemg Sriupg epgent layer (36) for

detecting an analyte in the body fluid, 15wherein the cassette housing (50) has an application tip (18)
that deflects the test tapeoxd) intora dradeprénng é2Pebiesrearmué AR (24 e ardbrerizad fritthat the
application tip (18) h@goﬁ&ﬂ}gées%tg 8) which extends in an arch shape longitudinally to the test tape
(20) and is uncurved at right angles thereto for supporting the test tape in a kink-free manner, and that
the apex 20area of the guide path (68) delimits a central opening as a measuring window (70) for an
optical m asuzl,ement on the 2téest elements %;g% 9. Testia e cassette according to claim 8,

characterized In that i YHEXHE AP fitRS (BEPR&S Wik Padile or Rt dZS e rably in the

range of 3 t0 5 mm. thbd the spreading fabric (30) has a thickness of less than 150, preferably
less than 110 um.

8. Test tape cassette for insertion into a hand-held device (10), in particular for
blood sugar tests, comprising a cassette housing (50) for storing tape spools

10 (54, 58), an analytical test tape (20) in particular according to one of the
previous claims that can be wound forwards by means of the tape spools
(54, 58), a plurality of analytical test elements (24) stored on the test tape
(20) which have a spreading fabric (30) for applying body fluid and an
underlying reagent layer (36) for detecting an analyte in the body fluid,

15  wherein the cassette housing (50) has an application tip (18) that deflects the
test tape (20) in order to provide the test elements (24), characterized in
that the application tip (18) has a guide path (68) which extends in an arch
shape longitudinally to the test tape (20} and is uncurved at right angles
thereto for supporting the test tape in a kink-free manner, and that the apex

20 area of the guide path (68) delimits a central opening as a measuring

window (70) for an optical measurement on the test elements (24).

9. Test tape cassette according to claim 8, characterized in that the arc-
shaped guide path (68) has a fixed radius of curvature preferably in the

range of 3 to 5 mm.



10. Test tape cassette according to claim 8 or 9, characterized in that that the guide path (68) has a
longitudinal extension in the direction of tape transport in the range of 5 to 8 mm. 11. Test tape
cassette according to one of the claims 8 to 10, characterized in 5that the longitudinal extension of the
guide path (68) is the same or less than the length of the test elements (24) which is preferably in the
range of 5 to 15 mm. 12. Test tape cassette accordi]r‘ilg‘to one of the claims 8 to 11, characterized in
that the test tape (20) under tension is supported in a planar fashion on the 10guide path (68) such
that the spreading fabric (30) lies essentially gap-free on the reagent layer (36). 13. Test tape cassette
according to ohe of tHEL IS B8t EACEREtaE & sldmitha Pivd ragferizr i (B®Y etk in the tape

wansverse direction is,aCiaMPIdRAR PGSk IARR AR anchiridarharn: the maaspring uingow (70).

1514.Test tape cassette according to one of the claims 8 to 13, characterized in“that a housing wall

(76) of the applicatioftip{18)phinig thetguide path (68) is bevelled on the rear side towards the
measuring window (70). 15.Test tape cassette according to one of the claims 8 to 14, characterized in
that the application tip (18) is moulded in one piece preferably as an 20 injection moulded part on the
cassette housing (50T andaprojesisdrantshefprdoheldfdeyicaidd} o the aparatiegiaiats in order to

Il I fluid.
punctua % apply b0d¥halfug1e longitudinal extension of the guide path (68) is the same or less than
the length of the test elements (24) which is preferably in the range of 5 to

15 mm.

12, Test tape cassette according to one of the claims 8 to 11, characterized in

that the test tape (20) under tension is supported in a planar fashion on the

10 guide path (68) such that the spreading fabric (30) lies essentially gap-free
on the reagent layer (36).

13.  Test tape cassette according to one of the claims 8 to 12, characterized in
that the reagent layer (36) viewed in the tape transverse direction is

narrower than the test tape (20) and wider than the measuring window (70).

15 14, Test fape cassette according to one of the claims 8 to 13, characterized in
that a housing wall (76) of the application tip (18) forming the guide path

(68) 1s bevelled on the rear side towards the measuring window (70).

I5.  Test tape cassette according to one of the claims 8 to 14, characterized in
that the application tip (18) is moulded in one piece preferably as an
20 injection moulded part on the cassette housing (50) and projects from the
hand-held device (10) in the operating state in order to punctually apply
body fluid.



