-1- Process and device for producing an analytical tape for liquid sanples
Description The invention concerns a process and a device for producing an
anal ytical tape as well as the correspondi ng product of the process
according to the pre-characterizing portion of the independent patent
clainms. Such analytical tapes can be used especially for determ ning bl ood
sugar in portable test instrunments whigcph_can also be sinply and rapidly
used by laynmen to carry out the required analytical steps. Instead of
conventional individual test strips, a plurality of test fields provided
with a suitable test chenistry are successively arranged on the anal ytical
tape that is_ wound u spool -1.i ke nan hi s roce s the body
fluid is appPresgs:ap d?"é%"cfoﬁpéf’ﬁ“‘i‘ﬂ&f‘“ jaga F‘GE’g‘ﬂPe& i A samp ‘?fe posi tion
byadvancing the tape in order to then enable a detection inside the
instrunent for exanple by an optical neasuring unit. This enables a | arge
nunber of teggﬁwhﬁkﬂp carried out without requiring a separate handling and
di sposal of disposable test strips. An analytical tape in the formof a
tape cassette is described in US-5,077,010. The test fields that are spaced
apart consist of a reagent layer and a spreading layer for the liquid to be
exam ned. NofThé¢ mgentsormompems Apradesssandacdevinetiorproducing en amrdyticabtape fis el ds are
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Such analytical tapes can be used especially for determining blood sugar in portable
test instruments which can also be simply and rapidly used by laymen to carry out
the required analytical steps. Instead of conventional individual test strips, a
plurality of test fields provided with a suitable test chemistry are successively
arranged on the analytical tape that is wound up in a spool-like manner. In this
process the body fluid is applied to a test field that is brought into an active position
by advancing the tape in order to then enable a detection inside the instrument for
example by an optical measuring unit. This enables a large number of tests to be
carried out without requiring a separate handling and disposal of disposable test

strips.

An analytical tape in the form of a tape cassette is described in US-5,077,010. The
test fields that are spaced apart consist of a reagent layer and a spreading layer for
the liquid to be examined. Nothing is stated in this document about how the test

fields are connected with the support tape or the formation of interspaces.

On this basis the object of the invention is to specify a process and device as well as
a suitable analytical tape which enables an automated tape manufacture without

complicated handling steps.



The conbi nation of features stated in the characterizing portion of each of
the independent clains is proposed to achieve this object. Advantageous
enbodi ments and further devel opnents of the invention are derived fromthe
dependent clains. The idea behind the invention is to sinplify the |ayered
tape construction by a two- step process. Accordingly with regard to the
process it is proposed that a test |abel2_tape is premanufactured conprising
at least a detection filmand an adhesive tape and that the test fields are
transferred fromthe test | abel tape onto the transport tape as

sel f - adhesi ve t est bel The | | i.n pro ess al Ioms e posi tioning
and attachmeMt°Q 6’?"1{‘%1; Onganeéfﬁge%dg ﬂt éla{aF H&B“@rpto %faeﬁlgfégg through
This all ows RdefABEAtRUAMS 1O F@s%a'tdS‘chilé\/eéthi?,ro“éjis'éf:tAd?/@nﬂag&ﬁls‘@hfblaﬁﬁﬁen’tseqU' ring
a kinematically conplex handling by pick-and-place devices. The test fields
ar e advant agaslfattherattivelopmehty odtheaohendiobyarddarvied groomthealdpersieneclsinde of a

doubl e- si ded adhesive tape to the detection filmand the ot her adhesive side
(in the formof self-adhesive |abels) to the transport tape. In order to

i ncrease the eJra i af the process.it.is adyantagequs.to,stabilize the
adhesi ve t apbheyieaheind e avniion s & Smplituths Gyeisd s BRSBEAAR Y ad¥oy ¢ b
adhesi ve. applied
to the adhesi 9581%% gdsgn E&\f&ﬁg@te“elgl{ %gmgﬁ él?é‘fr%g«%s??dgﬁgcﬁﬁ%%d&gatf%ﬂeegt‘lhl%rll order to

achi eve a untaf)e)rsrprsmaqnifaactunéds:bmphsnhg(ahlehha ddedcton fitm ahd hmadlasiveeapeover ed by
a cover |ayer which |shﬁre erably in,Z the formof a fabric or fleece where

the cover | aytthatthetes ?léﬁé@d?P?feﬁP@an’tqliﬁﬁPSf label taps eutp it transport tAR8 i s hel d
by the adheshvs%%fta%ﬂgs&é‘tersﬂ bk, eﬂlqubéflﬁ@X?&E‘g{]&bQQ sg;&ﬂ OSItlél{}né)é.ﬁg rto

further reduce he required anount 'S a a eous n the

absor bent coatearchinamecrf th&test @Md@l@dhmfaﬁspart\tqieqrasge@ mm’ohgmtrmmroe@rmt i on
outside a detection zone.
continuous processing in a production line without requiring a kinematically

complex handling by pick-and-place devices.

The test fields are advantageously adhesively attached by bonding one adhesive side
of a double-sided adhesive tape to the detection film and the other adhesive side (in

the form of self-adhesive labels) to the transport tape.

In order to increase the reliability of the process it is advantageous to stabilize the

adhesive tape by an intermediate foil that is coated on both sides with adhesive.

Another improvement provides that the detection film is applied to the adhesive
tape while keeping lateral strips of tape free. In order to achieve a uniform sample
distribution the detection film can be covered by a cover layer which is preferably in
the form of a fabric or fleece where the cover layer is advantageously wider than the

detection film and is held by the adhesive tape in the area of its overhanging edges.

In order to further reduce the required amount of sample it is advantageous when the
absorbent cover layer is provided with a water-repellent impregnation outside a

detection zone.



-3- The process may be sinplified by printing on the inpregnation as a strip
at the side of the detection filmby a printing process. It is also
conceivable that the fibres of a filanment structure form ng the cover |ayer
are already coated with an inpregnation agent. Wth regard to the
production process it is particularly advantageous when the adhesive tape
is processed by neans of a carrier sheet3fromroll-to-roll. In this case

the test |abels can be produced as detachable flat structures on a carrier
sheet of the adhesive tape by cutting or punching. The feed during passage

can be achi eyged by detaching t.he.test. Labels fromthe carrier sheet of the
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adhesive tape. This allows the nultitrack test |abel tape to be divided in
sections int8®hltiple test labels by cutting or punching. Alternatively it

is also possible that sections of the nultitrack test |abel tape are
di vided by cutting or punching into | abel blocks conprising several
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The feed during passage can be achieved by detaching the test labels from the
carrier sheet of the adhesive tape preferably by deflection over a dispensing edge

and labelling them onto the transport tape as it is transported from roll-to-roll.

For an economical concurrent processing it is advantageous when a multitrack test
label tape is formed by several detection films next to one another on an adhesive
tape. This allows the multitrack test label tape to be divided in sections into multiple
test labels by cutting or punching. Alternatively it is also possible that sections of
the multitrack test label tape are divided by cutting or punching into label blocks
comprising several individual test labels next to one another. The multiple test
labels or the label blocks can then be labelled onto the transport tape spaced apart
from one another and subsequently the transport tape is divided longitudinally into

individual tracks.

With regard to the device the aforementioned object is achieved by a conveying
device operating from roli-to-roll for a rollable transport tape and by a labelling
device for labelling a test label comprising at least a detection film and an adhesive

tape onto a labelling position on the transport tape as it passes.



tape onto a labelling position on the transport tape as it passes. -4- The

| abel i ng devi ce advant ageously conprises a punching or cutting device

| ocated before the labelling site and in particular a |aser cutter for

di vidi ng the adhesive tape furnished with the detection filminto

sel f -adhesi ve test | abels. The invention al so enconpasses an anal ytical tape
for liquid sanples and in particular bogly fluids conprising a rollable
transport tape and a plurality of test i el ds nmounted thereon for anal ysing
liquid sanples wherein the test fields are prefabricated as self-adhesive
test |abels consisLin%FQf at least a detection filmand _an_adhesive tape

and are | abellhelabglling deyige advantagspysly covapriseha Prpshing orgtting daviresilacatedy i n
detail j i . . i . c
Cohemrt cal 1 pole e LSRG ol SFGORR P1alth child HEKIMIE e BAMG tane

mul ti | ayer edfirfished with the detettiog Gillmamalselfpahapeatitisbeld. ew, Fig. 2 shows a
test instrunent wth the anal ytical tape used therein in cross- section;
Fig. 3 to 6 show various constructional stages of a test |abel tape formng
the test fields in_each case in a top-view and in cross-section; Fig. 7
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prefabricated as self-adhesive test labels consisting of at least a detection film and

an adhesive tape and are labelled onto the transport tape.

The invention is elucidated in more detail in the following on the basis of the

examples shown schematically in the drawing.

Fig. 1 shows an analytical tape with a multilayered test field in a sectional

perspective view;

Fig.2  shows a test instrument with the analytical tape used therein in cross-

section,;

Fig. 3to6  show various constructional stages of a test label tape forming the

test fields in each case in a top-view and in cross-section;

Fig.7  shows the test label tape cut into individual test labels in a sectional top-

view;
Fig. 8 shows a punched test label tape in a view corresponding to fig. 7,

Fig. 9 shows a top-view of the analytical tape of fig. 1;



a sectional top-view, and Fig. 14 to 17 show another exanple of a multitrack
manuf acture in a view corresponding to fig. 10 to 13. The anal ytical tapes
10 shown in the drawing consist of a rollable transport tape 12 wth a
plurality of test fields 14 that are applied thereto and spaced apart in the
direction of the tape for analysing body fluids and in particular blood. As
shown in fig. 1 the test fields 14 are miltilayered and in the formof self-
adhesive test | abels. They each conprise a section of an adhesive tape 16, a
detection film 18 and an absorbent cover |ayer 20 sone areas of which are
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sugar test instrunment 2@ iWNdhpdidiendape forwards exposes the individual
test fields or test labels 14 in the area of a nmeasuring head 28 in order to
apply a drop of blood for the glucose determ nation. The liquid is taken up
in the central detection zone 30 of the cover |ayer 20 where the
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mul til ayered structure, the Hﬁst($gelgs i4 have a certain height while the
thin flexible transportotespancise 918180 hder nedi ate areas allows a reliable
seal i ng agai nst sealing elenents thus enabling a reliable storage which is
protected agai nst the effects of the environnent. The analytical tape 10 is
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As shown in fig. 1 the test fields 14 are multilayered and in the form of self-
adhesive test labels. They each comprise a section of an adhesive tape 16, a
detection film 18 and an absorbent cover layer 20 some areas of which are furnished

with an impregnation 22.

According to fig. 2 the reel of analytical tape 10 is used in the form of a cassette 24
in a portable blood sugar test instrument 26. Winding the tape forwards exposes the
individual test fields or test labels 14 in the area of a measuring head 28 in order to
apply a drop of blood for the glucose determination. The liquid is taken up in the
central detection zone 30 of the cover layer 20 where the impregnated edge strips 22
limit the spread of liquid. Due to their multilayered structure, the test fields 14 have
a certain height while the thin flexible transport tape 12 in the intermediate areas
allows a reliable sealing against sealing elements thus enabling a reliable storage

which is protected against the effects of the environment.

The analytical tape 10 is produced by a roll-to-roll processing in two process steps.
In the first step according to figs. 3 to 8, a test label tape 32 is firstly prefabricated
whereupon the self-adhesive test labels 14 are transferred from the test label tape 32

onto the transport tape 12 in the second step according to fig. 9.



As illustrated in the top-view of fig. 3a and in the cross-section of fig.
3b - which are not shown to scale - the doubl e-sided adhesive tape 16 forns
the base of the test |abel tape 32. This has a carrier sheet 34 or a

rel ease liner for tape transport froma feed spool to a take-up spool

t hrough various processing stations. On the carrier sheet 34 there are two
adhesive | ayers 38, 40 which are separatgd by an internediate |ayer 36.
According to fig. 4 a detection film 18 of narrow width is glued centrally
onto the upper free adhesive |ayer 40 of the adhesive tape 16 as it passes

t hrough such that lateral strips of adhesive 42 of the adhesive |ayer 40
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The protruding edge strips of the cover layer 20 outside the detection film 18 are

subsequently printed with a water-repellent impregnation 22 such that only the

central detection zone 30 can absorb the body fluid that is applied whose spread is

then limited (fig. 6).

Individual test labels 14 can be cut out of a test label tape 32 manufactured in this
manner as detachable flat structures according to fig. 7. For this purpose cuts 44 that
run perpendicular to the direction of the tape are introduced for example by laser
cutting from the cover layer 20 down to the depth of the carrier sheet 34 such that
the test labels 14 with the adhesive layer 38 can be detached. Instead of the cutting
process they can also be separated by punching according to fig. 8 in which case the

punching grid 46 is removed from the label tape 32 to expose the labels 14.

In the second step of the process the transport tape 12 is guided from a feed roll to a
take-up roll during which the individual labels 14 are applied spaced apart at a
labelling station according fig. 9. For this purpose the test labels 14 are detached
from the carrier sheet 34 of the adhesive tape 16 by deflection over a dispensing
edge and pressed onto the transport tape 12 in a self-adhesive manner by means of

the exposed adhesive layer 38.



| abel ling station according fig. 9. For this purpose the test |abels 14 are
detached fromthe carrier sheet 34 of the adhesive tape 16 by deflection
over a dispensing edge and pressed onto the transport tape 12 in a

sel f -adhesi ve manner by neans of the exposed adhesive |layer 38. -7- The
process principle described above can al so be used for an economc
production in a nmultitrack process. For7this purpose a nultitrack test

| abel tape 32' is formed according to fig. 10 in the arrangenent descri bed
above with several parallel detection tracks 18 on a w de adhesive tape 16.
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by longitudinal cuts 48.

The example illustrated in figs. 14 to 17 differs essentially only in that instead of the
multiple test labels 14', label blocks 50 consisting of several (in the present case
five) individual test labels 14' are formed in sections on the carrier tape 32' by
punching (fig. 15). These can then be labelled in blocks onto the transport tape 12
according to fig. 16 in order to in turn obtain the individual analytical tapes 10 by

longitudinal cuts 48.



are spaced apart in the direction of the tape for analysing the liquid
sanples, <characterized in that a test |abel tape (32) is prefabricated from
at least a detection filth (18) and an adhesive tape (16) and that the test
.fields are transferred as self-adhesive test |abels (14) fromthe test

| abel tape (32) onto the transport tape (12). 2. Process as clained in
claim1, characterized in that one adhesive side (40) of a doubl e-sided
adhesi ve tape (16) is bonded to the dete€ttion film (18) and the other
adhesive side (38) is bonded to the transport tape (12). 3. Process as
claimed in claiml or 2, characterized in that the adhesive tape (16) is
stabilized by an internediate foil (36) which is coated on both sides wth
adhesive. 4. Ptamess as claimed in any one of clains | to 3, characterized
in that the detection film(18) is applied to the adhesive tape (16) while
keepi ng Iateral adhesi ve strips (42) free. 5. Process as clainmed in any one
of clainms 1 to har act er i in_that the ete n 8). Is covered
by a cover | ayer (%83658 g)r pﬁ)rdélglélégngréah&cal b eo(lg) ttorf S%nple lgr“élc% e1ized in

that the cover | ay®al@@nspsrt tdps (12)6s ;5r61716&d)\i/1tlaaf)ﬁlbilitﬁloﬁéstfﬂeREQM)ftlﬁm a pl anar
sanpl e uptake. -9- 7. Process as clainmed in claim5 or 6, characterized in
that the cover | ay®F Sqesed anagt lwltféjr“et’tr%rf’fﬁ}rféaltfef?é%rtai%Wgﬁhq FYAPissd i s hel d

by the adhesive t is Process

as claimed in any%%%émgég%wé?ﬁ%ngig%ﬁﬁfﬂgﬁgﬁac?égﬁgég&?%ﬁﬁﬁggﬁ?ﬁ% cover

| ayer (20) is provdekedontiirh (E8)wad &t adhepied tapantl 6) andrtegniad tesirfie(d@2yc out si de
transterred as self-adhesive test labels (14) from the test label tape (32) onto

the transport tape (12).

2. Process as claimed in claim 1, characterized in that one adhesive side (40)
of a double-sided adhesive tape (16) is bonded to the detection film (18) and
the other adhesive side (38) is bonded to the transport tape (12).

3. Process as claimed in claim | or 2, characterized in that thc adhesive tape
(16) 1s stabilized by an intermediate foil (36) which is coated on both sides

with adhesive.

4, Process as claimed in any one of claims 1 to 3, characterized in that the
detection film (18) is applied to the adhesive tape (16) while keeping lateral
adhesive strips (42) free.

5. Process as claimed in any one of claims 1 to 4, characterized in that the

detection film (18) is covered by a cover layer (20).

6. Process as claimed in claim 5, characterized in that the cover layer (20) is

in the form of a fabric or fleece for a planar sample uptake.



a detection zone (30). 9. Process as clainmed in any one of clains 5 to 8§,
characterized in that an inpregnation agent is printed on in a strip shape
at the sides of the detection film(18) by a printing process. 10. Process
as claimed in any one of clains 5 to 8, characterized in that a filanent
structure formng the cover layer (20) is coated with an inpregnation
agent. 11. Process as clained in any one of clains 1 to 10, characterized in
that the adhesive tape (16) is processéd fromroll-to-roll by nmeans of a
carrier sheet (34). 12. Process as clainmed in any one of clains 1 to 10,
characterized in that the test |abels (14) are produced as detachable fl at

structures on7a caFrbés ash@siled i ddin Pbr 4 RRaAdRGZEY B thaP@e Cd @) IR cutting or
punching. 13. Process as clained in claim1ll, characterized inthat the test

| abel s (14) are pRodiycederaandeq datdstibn 81 (18D arnd is heldhydke athesivetapar ri er sheet
(34) of the adhesiye ] ut ti.ng. or punching. -10- 14. Process as
claimed in any onéﬂ§ﬁngﬁ§§%%%ﬁ%I?%“%%gfgﬁg?acterized in that the test |abels
(14) are detached fromthe carrier sheet (34) of the adhesive tape (16) and
| abel | ed onto the transport tape (12) as it is transported fromroll-to-
roll. 15. Pro&ess Rxscash ad dl@heil m anyyonenéclainsd tai7reharactedzet3p thatahact eri zed in

that the test labels (14) are detached f th i er sh 34) of th
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the transport tape, detection zone (30).

9, Process as claimed in any one of claims 5 to 8, characterized in that an
impregnation agent is printed on in a strip shape at the sides of the detection

film (!8) by a printing process.

10.  Process as claimed in any one of claims 5 to 8, characterized in that a
filament structure forming the cover layer (20) is coated with an

impregnation agent.

11.  Process as claimed in any one of claims 1 to 10, characterized in that the
adhesive tape (16) is processed from roll-to-roll by means of a carrier sheet

(34).

12. Process as claimed in any one of claims | to 10, characterized in that the
test labels (14) are produced as detachable flat structures on a carrier sheet

(34) of the adhesive tape (16) by cutting or punching.

13.  Process as claimed in claim 11, characterized in that the test labels (14) are
produced as detachable flat structures on the carrier sheet (34) of the

adhesive tape (16) by cutting or punching.



(12) as it is transported fromroll-to-roll. 16. Process as clained in any
one of clains 1 to 15, characterized in that a nultitrack test |abel tape
(32') is formed by several detection filns (18) next to one another on an
adhesive tape (16). 17. Process as clainmed in claim16, characterized in
that the nultitrack test |abel tape (32') is divided in sections into
multiple test labels (14) by cutting or punching. 18. Process as clainmed in
claim 16, characterized in that the nul-tiotrack test |abel tape (32') is
divided in sections into | abel blocks (50) conprising several individual
test labels (14) lying next to one another by cutting or punching. 19.

Process as Cl@hmdPﬂo@esglcléibl%i]ean?ﬁny]&reo@bl%f C1t1q5'1?eg. r&tﬂhﬂ ih gy tiple

test labels (14') or the | abel bl'ocks (50) are spaced apart onto
the transport tapest(ld®)s (_éﬁharsdﬁs@qdlénml tire ¢dmeertshean 6390 ot the aplees{ve2pei s di vi ded
longi tudinally int 863 Qrgcf l\éﬂeqllég lonttort}?ectlgn'sport tape (12) as it is transported from roll-to-

roll.

15, Process as claimed in any one of claims 11 to 13, characterized in that the
test labels (14) are detached from the carrier sheet (34) of the adhesive tape
(16) by deflection over a dispensing edge and labelled onto the transport tape

(12) as it is transported from roll-to-roll.

16.  Process as claimed in any one of claims 1 to 15, characterized in that a
multitrack test label tape (32') is formed by several detection films (18) next

to one another on an adhesive tape (16).

17. Process as claimed in claim 16, characterized in that the multitrack test
label tape (32') is divided in sections into multiple test labels (14') by cutting

or punching.

18. Process as claimed in claim 16, characterized in that the multitrack test
label tape (32') is divided in sections into label blocks (50) comprising
several individual test labels (14) lying next to one another by cutting or

punching.

19.  Process as claimed in claim 17 or 18, characterized in that the multiple test
labels (14") or the label blocks (50) are labelled spaced apart onto the
transport tape (12) and subsequently the transport tape (12) is divided

longitudinally into individual tracks.





