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-1- Process and device for producing an anal ytical 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-characteri zing portion of the

i ndependent patent clainms. Suchl anal ytical tapes can be
used especially for determ ning bl ood sugar in portable
test instruments which can also be sinply and rapidly
used by laynmen to carry out the required analytica
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test chem stry are successively arranged on the
analytical tape that is wound up in a spool-Iike

ma rpHignt hi s  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
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and di spaosal. of di sposable test strips.
t apg f‘?ﬁ’p‘quﬁgem??ﬁng?n@ai%éla@&%sette i s described in

US-5,077,010. The test fields that are spaced apart
consi st of a reagent |ayer and a spreading |ayer for

t hgubh antilfidaPrapes EhHE SIS estp%pi%\ilﬂéﬁ)g gieﬁé@}niﬁﬁlgéﬁ élgghe{h?q portable
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t hithse basi s, t hErt'o j ect of the invention is to Specify &
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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 ficld 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.




conplicated handling steps. -2- The conbination of
features stated in the characterizing portion of each
of the 1independent clainms is proposed to achieve this
obj ect. Advantageous enbodinents and further

devel opnents of the invention are derived fromthe
dependent claims. The idea betdnd the inventionis to
sinplify the layered tape construction by a two- step
process. Accordingly with regard to the process it is
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a sinple positioning and attachment of the test fields
as the transport tape passes through. This allows a
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achieve a uniformsanple distribution the detection
filmcan be covered by a cover layer which is
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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.



detection filmand is held by the adhesive tape in the
area of its overhanging edges. |In order to further
reduce the required amount of sanple it is advantageous
when the absorbent cover |ayer is provided with a

wat er -repel l ent i npregnation outside a detection zone.
-3- The process may be sinplifi®d by printing on the

i npregnation as a strip at the side of the detection
filmby a printing process. It is also conceivabl e that
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roldgehto-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
feggugurin passage can be achi eved by detaching the
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anot her. The multiple test
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 roll-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 adhesjve

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



| abel s or the | abel blocks can then be |abelled onto
the transport tape spaced apart from one another and
subsequently the transport tape is divided
longitudinally into individual tracks. Wth regard to
the device the aforenenti oned object is achieved by a
conveyi ng device operating frohtroll-to-roll for a
rollabl e transport tape and by a labelling device for
| abel ling a test |abel conprising at |east a detection
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adheS| a elled onto the transport tape.
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followi ng on the basis of the exanples shown
schematically in the drawing. Fig. | shows an
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sectional perspective view
i nSkamples shapm Whﬁtm@tlﬁaﬂarllythwhhwtrgpe used therein in
cross- section;

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.3t0 6 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;
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Fig. 3 to 6 show various constructional stages of a
test |abel tape formng the test fields in each case
in atop-view and in cross-section; Fig. 7 shows the
test |label tape cut into individual test |abels in a
sectional top- view, Fig. 8 shows a punched test |abel
tape in a view corresponding todfig. 7, Fig. 9 shows a
top-view of the analytical tape of fig. 1; -5- Fig. 10
to 13 show various steps of a nultitrack manufacture of

anaFigt 1Cal 13 aghes vaniousteers i Omaltitta®P mbh 8MetuAd\6F 4oa icdtapes in
to 17 show anot her exanple of a nultitrack manufacture

in aview cdt¥EspEMECWoand g. 10 to 13. The
anal ytical tapes 10 shown in the draw ng consist of a
roll able transport tape 12 wth a plurality of test
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and in parti cerespdadingdo figs1Gfwoy® in fig. | the test
fields 14 are nultilayered and in the formof self-

adhesi ve test |abels. They each co;rp:ri se8a sgcti on of

dhesj ve tape .16, a .detection film 18 and an
ab<BFHEA Gy BRS e o i D diepe senirt oRaFelbls Gansport tape 12
f Uy | ' ' . orading to fig. .2
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26. Wnding the tape forwards exposes the individual
test fields or test labels 14 in the area of a

ne [ .head, 28 . r,.to I dr.op. of bl ood
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I N all&ive 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.




central detection zone 30 of the cover |ayer 20 where
the i npregnated edge strips 22 I|imt 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 internedi ate areas
allows a reliable sealing agaitht sealing el enents t hus
enabling a reliable storage which is protected against
the effects of the environnent. The anal ytical tape 10
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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.




subsequently printed with a water-repellent

i npregnation 22 such that only the central detection

zone 30 can absorb the body fluid that is applied whose
spread is then limted (fig. 6). Individual test

| abel s 14 can be cut out of a test | abel 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
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longitudinal cuts 48.
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renmovi ng the punching grid. They can be | abelled onto a

W de transport tape 12 spaced apart from one anot her
according to fig. 12 whereupon the transport tape
according to fig. 13 is divided into individual tracks

or individual analytical tapes 10 by |ongitudinal cuts

48. The exanple illustrated im%igs. 14 to 17 differs
essentially only in that instead of the nmultiple test

| abel s 14', | abel bl ocks 50 consisting of several (in

t heCsimsent case five) individual test labels 14" are
formed in sections on the carrier tape 32' by punching
(fig. 15). These can then be | abelled in bl ocks onto

the tra ort tape 12 according to fig. 16 in order to

i n bur n HBES (OTHECHHRE §1 eaLcaliaps 10} Hir lisajsksmpdessand in

| ongi tudy : e roduci ng_ an. .
anal'yt | oy oy fhlids h S FHoMEER b PortlaBEH Rpr8livea wit
par ti cul aplutadityoff testi ftbddsi (14 hicde spaced bt @ the aRERRAtof the tape
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the transport tape (12). 2. Process as clainmed in claim
1, characterized in that one adhesive side (40) of a
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clainmed jn claiml, or, 2, characterized in that the
adhesi vdhg other ad[pcswe side (38) is bonded to the transport tape (12).

3. Process as claimed in claim 1 or 2, characterized in that the adhesive tape

(16} is stabilized by an intermediate foil (36) which is coated on both sides

with adhesive.

4. Process as claimed in one of the 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 one of the claims 1 to 4, characterized in that the
detection film (18) is covered by a cover layer (20) that is preferably in the

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

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

wider than the detection film (18) and is held by the adhesive tape (16) in the

area of its protruding edges.
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(16) is stabilized by an internmediate foil (36) which

is coated on both sides wth adhesive. 4. Process as
claimed in one of the claims | to 3, characterized in
that the detection film(18) is applied to the

adhesi ve tape (16) while keeping | ateral adhesive
strips (42) free. 5. Process as’clained in one of the
claims | to 4, characterized in that the detection
film(18) is covered by a cover layer (20) that is
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10. Process as claimed in one of the claims 1 to 9, characterized in that the

adhesive tape (16) is processed from roll-to-roll by means of a carrier sheet
(34).

11. Process as claimed in one of the claims 1 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.

12. Process as claimed in one of the claims 1 to 11, characterized in that the
test labels (14) are detached from the carrier sheet (34) of the adhesive tape
(16) preferably by deflection over a dispensing edge and labelled onto the
transport tape (12) as it is transported from roll-to-roll.

13. Process as claimed in one of the claims 1 to 12, characterized in that 2

multitrack test label tape (32') is formed by several detection films (18) next

to one another on an adhesive tape (16).
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adhesive tape (16) is processed fromroll-to-roll by
nmeans of a carrier sheet (34). 11. Process as cl ai ned
in one of the clains | to 10, characterized in that the
test labels (14) are produced as detachable fl at
structures on a carrier sheet 34) of the adhesive
tape (16) by cutting or punchi-d§.- 12. Process as
clainmed in one of the clainms | to 11, characterized in
that the test |abels (14) are detached fromthe
cartd.er Bioeeds a6 3timed inf diginAtH) @RhMRtdrided in ¢4 the multitrack test
preferably by deflection over a dispensing edge and
| abel | edlagﬂtt@i’et (38 i ¢ixideg dn sectiomseintormyltipte test lalels (14') by cutting
”anSporc{ﬁQﬁEﬁiﬁ roll-to-roll. 13. Process as clained
in one of the cfainms | to 12, characterized in that a
multitrack test | abel tape (32') is forned by several
detection filnms (18) next to one another on an
adhEsi veProegss a§ tB)med ih(Haidl 3, CheR&Fized ik i tVBSmiultitrack test

claim 13, ﬁharactp[ized in that the nultitrack test
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test la 14: ' . nching. 1 Process
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mul titrguoiochingt | abel tape (32') is divided in

sections into | abel blocks (50) conprising several

i ndi vidual test |labels (14) lying next to one another
.16. Process as clained in
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transport tape (12) and subsequently the transport tape (12) is divided

longitudinally into individual tracks.

Device for producing an analytical tape (10) for liquid samples, in particular
body fluids comprising a conveying device operating from roll-to-roll for a
rollable transport tape (12) and a labelling device for labelling test labels
(14) consisting of at least a detection film (18) and an adhesive tape (16)

onto the passing transport tape (12) at a labelling site.

Device as claimed in claim 17, characterized in that the labelling device
has a punching or cutting device located in front of the labelling site and in
particular a laser cutter to divide the adhesive tape (16} furnished with the
detection film (18) into self-adhesive test labels (14).




o

transport tape (12) and subsequently the transport tape

(12) is divided longitudinally into individual tracks.

17. Device for producing an analytical tape (10) for

liquid sanples, in particular body fluids conprising a

conveyi ng device operating fromroll-to-roll for a

rollable transport tape (12)yland a | abelling device for

| abelling test labels (14) consisting of at |east a

detection film (18) arid an adhesive tape (16) onto

? Pagll a'i f ?&q{cfuxd SREpléslid)paiicutur babe fllide gosiptiging a
Devi c l[aimed in claim1l7, characterized

t hat tﬂr»ﬂalblamhspomgamewa ond ploraii sk SRS 4 @i ghereto

device | ocated j.n front, of .the | abel.
pa\r”tl cfor apalysing ligyid spnples. haraRteri: 'Phggt tﬁﬁgegf \f}gﬂ? ape

(16) furphshads W id §chﬁ £cE1%sva?Js€ﬁBé19 4, |1|4")b6ris$§tmlgnif@t least a
sel f - adhesi ve t est el . Anal yti cal tape for
| i qui dd@ediphedimi (i 8pard amaﬂhamv@taay(lfﬁ) @hd| aredabgiled omigythg
rol | abl e transport tape (12) and a plurality of test
fiel dstranspertamsi(1e t hereto for anal ysing Iiquid

sanpl es, characterized in that the test fields are
prefabricated as self-adhesive test labels (14; IT)
consisting of at least a detection film (18) and an
adhesive tape (16) and are |l abelled onto the transport
tape (12).




