-1 Test magazi ne and net hod for processing the same Description The

i nvention concerns a test magazi ne conprising two spool able foil tapes that
are .joined together in a sandw ch-li ke manner and between whi ch hol di ng
cells for test elenents are kept free, and a plurality of test elenents

whi ch each conprise a lancing unit for piercing body tissue and a test unit
to which body fluid can be applied. The i nvention al so concerns a net hod
for processing such a magazi ne. Such test systens are intended for use
especially by diabetics for blood sugar self- nonitoring that is carried out
several tines daily. Recent concepts envisage a microneedle in conjunction
wth a test field as a single-use system (di sposable) in order to generate
a skin puncture, to utilize capillary forces to renove a snall anount of

bl ood therefromand to anal yse this blood sanple. Such an integrated system

shoul d al so.gnabl e l.aynen tqg,carry out the required steps in a sinple and
r api d nannefﬁﬁﬁngggﬂﬂgﬁﬁﬁf?%PP§ﬁ%ﬁ?@ﬁﬁ?g@tHﬁé@ fing process. An inportant

aspect is mniaturization also with regard to a high integration of
di sposables in a small space in a portable device. In this connection
blister pach&mtﬂbﬁbﬁst elenments integrated into a firm package have al ready
been proposed which, however, due to a rigid franework with well -shaped
nmoul di ngs have di sadvantages for the manufacture as well as in use. On this
basis the object of the invention is to avoid the disadvantages that occur
in the priorhcaptendfg coecorticelcFpRETEREANPIIONE EHO apedatdn &1l @pes thighic
I ntegration jgl%relé %c;[g\éthe%sl H1da Pa%g%?crﬁ-ﬁkehlggrg{ea' ngd between which holding cells for test

elements are kept free, and a plurality of test elements which each comprise a

lancing unit for piercing body tissue and a test unit to which body fluid can be

applied. The invention also concerns a method for processing such a magazine.

Such test systems are intended for use especially by diabetics for blood sugar self-
monitoring that is carried out several times daily. Recent concepts envisage a
microneedle in conjunction with a test field as a single-use system (disposable) in
order to generate a skin puncture, to utilize capillary forces to remove a small
amount of blood therefrom and to analyse this blood sample. Such an integrated
system should also enable laymen to carry out the required steps in a simple and
rapid manner in a substantially automated measuring process. An important aspect
1s miniaturization also with regard to a high integration of disposables in a small
space in a portable device. In this connection blister packs for test elements
integrated into a firm package have already been proposed which, however, due to a
rigid framework with well-shaped mouldings have disadvantages for the

manufacture as well as in use.

On this basis the object of the invention is to avoid the disadvantages that occur in
the prior art and to make improvements which also enable a high integration density

and hygienic handling.



-2- The conbinations of features stated in the independent patent clains are
proposed to achieve this object. Advantageous enbodi nents and furt her

devel opnments of the invention are derived fromthe dependent clains. The

i dea behind the invention is to ensure a high integration density and
handling safety for test elenents in two-dinmensional cell-shaped regions of
a foil pack. Accordingly a first aspect” of the invention is that the

| ancing units and test units are arranged separately from one another in
separate holding cells. The cells can be sinply provided by the

i nt er nedi at el heginamnBEnweé featies foed it hp axdepentenppasei gtaims gretHepostdr med out .

The separation js. al,so advaptageous wth regard he .fact that he
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sterilized amdenttindiopdtivedzrn Wt dputdedadmraisng the test chemstry and there
is no risk during the |lancing process that test chem cals enter the body.

Moreover, this solution is characterized by the possibility of a sinple

manufacture in particular by roll-to-roll manufacture which enables a
parti cul ar| yThd wea befpadileineengionst towasire s highhiatdeamenmignui and handlingest units
are advant age arr al t erpnat el. di r.ection or adjacent

sl nge : in,the tape. t.

to one anoth%$§¥ﬁ*ﬁ?ﬁF%HEP%HPéHP*QﬂaW%émlSﬂ@ﬂép?ggg“aﬁfééﬁ?%ﬁa?h assi gned
hol di ng cel | gecodiBgitd Gl &pkot dPtIeRf gt ERGn oAt IRMei R @Nis 88 dshatithe | ancing
units in the assignéd holding cells are sterilized by irradiation
preferably tarogghsaamegk fiom oredmotiteoin sprmemddieg telst Thaitlss calithe
manuf acture can, al so. be sinplified by meaps of the fact that the foil tapes
are ol ned TGPA RELICE BB ARG EHERFeq En RN T TR I BT ape. | s
exposed cel | ffeCRhed out. The separation is also advantageous with regard to the fact that

the lancing elements can be independently pretreated and in particular sterilized and

hydrophilized without damaging the test chemistry and there is no risk during the

lancing process that test chemicals enter the body. Moreover, this solution is

characterized by the possibility of a simple manufacture in particular by roll-to-roll

manufacture which enables a particularly flat, spoolable construction.

The lancing units and test units are advantageously arranged alternately in the tape
direction or adjacent to one another in pairs at right angles to the tape direction in

assigned holding cells.

A particularly preferred embodiment provides that the lancing units in the assigned
holding cells are sterilized by irradiation preferably through a mask in order to

screen the test units.

The manufacture can also be simplified by means of the fact that the foil tapes are
joined to a test tape over their length and that the test tape is exposed cell by cell

through perforations in the foil tape to form the test units.



t hrough perforations in the foil tape to formthe test units. -3- Wth
regard to a long shelf-life it is also advantageous when a desiccant is
stored in the holding cells for the test units. Another aspect of the
invention is that at |least the lancing units can be renoved by transport
nmeans fromtheir respective holding cell;and can be noved into a working
position which is conpletely separate from the foil tapes. This enables a
conpl etely automated processing sequence that is uninpeded by the storage
in magazi nes_ which also allows the hygienic disposal of used units in a
si npl e mannelVithiragasd g lang S§Plﬁﬁuf®1tah68%@@@é@g¢%whe@)@pﬁ%@cams yp@gdar units,

it is advant 9 port neans conprises a tape tensioning
device to puﬁ?% Pd%t %ﬁémﬁg.f {gﬂés in different directions. This can be

achi eved by the tape tensioning device having two deflecting cylinders that
can rotate in opposite directions or are stationary and are arranged

lateral 'y spase@lednpéd of (iRMhongioanothhes 1@t te tirkRRNGIiREaS bt eem@nd bRavi ng
t ape-up spools for the foil tapes downstream of the deflecting cylinders. In

or der that t%@wb@dweﬁnvﬁ@Imttbelbéesamwy@@ldhraa‘qe@ranﬂt@én bohloeed indpaprakiess can be
further rocesse manner., van eous when the transport
rmans ar et noupgr b o B eV BRRE ok o e R AR b s e
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i nprovenent is achieved by the transport means having a hanéllng device to

pi ck up and pbshtisorllaws arechyegenimdlispashlad! Used uibeen asapplsedarimgr.pul | i ng apart
the foil tape at a dispensing position. In this connection it is
advant ageous when at |east one of the foil tapes has positioning holes

especially i fh Olgeel 0 esgn %r) aggi s&ccgsspvoellydéxngse 1nd1v1c§ua§ units, it i1s advantageous when
the transport means comprises a tape tensioning device to pull apart the foil tapes in
different directions. This can be achieved by the tape tensioning device having two
deflecting cylinders that can rotate in opposite directions or are stationary and are
arranged laterally spaced apart from one another at a dispensing site, and having

tape-up spools for the foil tapes downstream of the deflecting cylinders.

In order that the body fluid to be analysed after the collection process can be further
processed in a simple manner, it is advantageous when the transport means are in
operative connection with a test unit and/or disposal site located on the foil tape in

order to return a lancing unit.

Another improvement is achieved by the transport means having a handling device

to pick up and position a lancing unit that has been exposed by pulling apart the foil
tape at a dispensing position. In this connection it is advantageous when at least one
of the foil tapes has positioning holes especially in the region of the holding cells for

the test units to enable the handling device to engage.

The individual removal and handling is also suitable for integrated test elements in

which the lancing units are physically joined to the test units.



the test units to enable the handling device to engage. The individual
renmoval and handling is also suitable for integrated test elenents in which
the lancing units are physically joined to the test units. -4- A
particularly preferred enbodi nent of the invention provides that at |east
one of the foil tapes is provided with a withdrawal structure for the
preferably adhesive or clanping fixation of used |ancing el enents. This
enables a particularly sinple disposal of contam nated units. In order to
increase the integration density it is advantageous when the |lancing units
are arr angedAfhaicubselywedprrehempedimepaplidbe awentia prawides thal atdessponedlt s. | n

this case the f.ojl tapes .should ha a pl anar design d rest lamnarly
agai net  the Tader ReeuRRre ik But o R 80 e R b ReTR ke A0 i mgs,
Anot her advanhagrgys 18R e Mnd{LMEHESs TS edaBRs haReiAthrYNihpleexposed at a
di spensing site can be redi spensed at a return position on'one of the foi

t apes that idispahlstfanntahhested onitsThi s additionally avoids limtations in the
i ndi vidual handling of Ilancing units and test elenents that may he j oi ned
thereto. The lancing units advantageously have a capillary structure that is
preferably f -open channel. to ,coll ect bgg ui ds. Anot her

d b i. | fl
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order to trazﬂféBﬁﬁlaéegl'tia@%ét%@ePgQonilftéﬁéEg% p!ﬁqﬁatelhﬁlcmléf1aq§.gﬁl@hiQEas%falee cell
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structure it is a nt ageous when the holding cells are delimted by |inear

foi | connect fodrtspesphedléhaind y plaehdédi gorand dése kimiearseamnst betlween tihs f oi |

t apes. Anot her i nprovenent kf achieYed HP that the holding cells
tfree of blisters or three-dimensional mouldings.

Another advantageous embodiment provides that the lancing units exposed at a
dispensing site can be redispensed at a return position on one of the foil tapes that is
distant thereto. This additionally avoids limitations in the individual handling of

Jancing units and test elements that may be joined thereto.

The lancing units advantageously have a capillary structure that is preferably formed
by a semi-open channel to collect body fluids. Another improvement provides that
the lancing units are formed on the test units in order to transfer collected body

fluid.

For the manufacture of the cell structure it is advantageous when the holding cells
are delimited by linear foil connections, preferably welded or adhesive seams
between the foil tapes. Another improvement is achieved in that the holding cells
are sealed against one another and against the environment in a material-tight

manner by the foil connections.

In order to make it easy to tear open the foil pack, it is advantageous when the linear

foil connections extend obliquely to the tape longitudinal direction of the foil tapes.



are seal ed agai nst one another and against the environnent in a
material-tight manner by the foil connections. In order to nake it easy to
tear open the foil pack, it is advantageous when the linear foi
connections extend obliquely to the tape |ongitudinal direction of the foi
tapes. -5- The lancing units are advantageously inmobilized in a fixed
position in their assigned holding cell” by form| ocking bordering foi
connections or foil connections that engage in recesses. It is also

advant ageous when at |east one of the foil tapes has or fornms a transparent
measuring w Hgdmding uis wpedvaalagemsbuinenetizadfin et @ositigniin deiro enabl e a

tact- f . i t h t i . A hi. kagi d ity. |
be achi eved T HEERAR De b FapEe hEPReRel 8l PR ER A ST B her ei

are hel d reagy casa® ifiotdedspackage in a zigzag folding. The foil tapes with
test elenents | ocated therein are advantageously acconmodated in a
cassette. The test units can be specially designed as detection fields
coated with reagents to detect an analyte in the body fluid and in

particul ar dI sebeadvatiegdony eich ehleadt oc obihe épthspas hassir fdend ceafsprrepr ocessi ng
a said test ma azine.(jVW}h reaa&? to the grQ ess .the oQ%e%% stqﬁqd above is
achi eved i n THEIPHEMANCIChE™ CERTY SBBYTBHAC §1eitﬁ~“té‘8HfEﬂn SR RS
integrated t@stschifSu@b&ni(Rdiaptdual I'y exposed by pulling apart the foil
tapes, are then noved into a working position that is distant fromthe
associ ated holding cell and are subsequently stored again on one of the foi
tapes. In this connection it is particularly advantageous when body fluid is
col | ected i highepapkadtigndenpos tar dso byadmeand iofhat the fbidrpengithnhe sstand i s

subsequent | . : . .
d t yelements located therein are held ready as a folded package in a zigzag folding.

The toil tapes with test elements located therein are advantageously accommodated
in a cassette. The test units can be specially designed as detection fields coated with

reagents to detect an analyte in the body fluid and in particular glucose.
The invention also concerns a test device for processing a said test magazine.

With regard to the process the object stated above is achieved in that the lancing
units optionally in conjunction with integrated test units are individually exposed by
pulling apart the foil tapes, are then moved into a working position that is distant
from the associated holding cell and are subsequently stored again on one of the toil
tapes. In this connection it is particularly advantageous when body fluid is collected
in the working position by means of the lancing units and is subsequently

transferred onto the test units.

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

embodiment examples shown schematically in the drawing.

Fig. 1 shows a foil magazine for blood glucose tests in a sectional top-view.



transferred onto the test units. The invention is elucidated in nore detail
in the follow ng on the basis of the enbodi nent exanpl es shown
schematically in the drawing. Fig. 1 shows a foil magazine for bl ood gl ucose
tests in a sectional top-view -6- Fig. 2 shows another foil or test
magazine in a sectional top-view, Fig. 3 shows the individual constructional
el enents of the foil nmagazine of fig. Z1n an exploded view Fig. 4 and 5
show further enbodi nents of foil magazines in a sectional top-view Fig. 6
shows an enbodinment with a bellows as a store for test elenments in a

di agr ammat i cFigi 2whoRisgnoticsiodws test tnagézimaigaziengoriahtcp-vragazi ne housing in a
br oken- open perspective view, and Fig. 8 shows a portabl e device for
processing a test nagazi ne according to fig. 7. The test magazi nes shown in
t he drawi ng conprise as ackage 10, two foil ta es 12. whi ch are
} of ned- & oget Her T o8 Sdi+Gis FRBT e lshe b el tisdh TRFERC RENGi G © eg; ons
or cells 16 are kgpixpidfeg vidly.Which test elements 18, 20 are made available
for successive proceSS| ng. As shown in fig. | lancing units 18 and test
units 20 arranged in pairs are provided as test elenents which are arranged
separately fromone another in separate holding cells 16. In the enbodi nent
exanpl es sholig.  hed § andiomgfuuthet entiglimpets beEt! magazgmes n a sgcsionnrtapryiay.
alternately in the direction of the tape. They nay al so concei vably be
arranged at the side of one another across the tape direction or obliquely

di'spl aced Fig. 6 shows an embodiment with a bellows as a store for test elements in a

diagrammatic view.

Fig. 7 shows a test magazine in a magazine housing in a broken-open perspective

view; and
Fig. 8 shows a portable device for processing a test magazine according to fig. 7.

The test magazines shown in the drawing comprise as a foil package 10, two foil
tapes 12, 14 which are joined together in a sandwich-like manner and between
which holding regions or cells 16 are kept free in which test elements 18. 20 are

made available for successive processing.

As shown in fig. | lancing units 18 and test units 20 arranged in pairs are provided
as test elements which are arranged separately from one another in separate holding
cells 16. In the embodiment examples shown the lancing units 18 and test units 20
are arranged alternately in the direction of the tape. They may also conceivably be
arranged at the side of one another across the tape direction or obliquely displaced
or be present as integrated combinations of test elements in which the lancing units

18 are physically joined to the test units 20.



or be present as integrated conbinations of |lest elenents in which the

| ancing units 18 are physically joined to the test units 20. -7- The

| ancing units IS are forned froma thin sheet of high-grade steel as flat
formed parts and have a distal |ancing nmenber 22 in the formof a

m croncedle to puncture for exanple the7f|nger of a test person for bl ood
coll ection. The lancing nenber 22 is connected via a sem -open
groove-shaped capillary channel 24 to a holding region 26 to collect and
transfer blood. For this purpose the respective lancing unit 18 is

connect ed alfhimnhegommdHhmtdWHQMthBschEh&anfh$$Q£h®1%dﬂaeﬁafmnh¢d20 in
such a manner t he coL*ected bl oo | 8 E to this test unit in
order to detdks 4 %%%nigﬁﬂ a(l@&na@a%*}er Bt a0 hEF BiHeTRe RIS Orpngte
measur enent. o bl A MekPr £kl flrfhn KPGID) TRIRELN DY eAS, Rlenfbefel OUT
reaction of the strip-shaped test units 20 and a ph hotometri c measurement .
For this puripesencatedeasteronepenfgrodie- s)‘hapdd tapplasy didnndlL4ctan hobding cagposed of a

transparent material as an optical_ w ndow. The holding cells 16 are kept
free as essefft ogollgetiand ignHendlpeddior 8xpawaess thy rﬁSé?%au%ncw%gi bhs bet ween

the flat foi Aonﬁn%ﬁgé? I lth%élolle@tlcig&% Efts%h{h é}leﬁsycf'clz}t&?tetstellﬂlt 7(5:"!1 SINERNE S 18, 20 in

a flat manner manner agai nst

the flat teshaglcementie Joﬂleﬁe@f)lobhhsfsép@)ﬂléd thhOsfteMﬂﬂnit-lﬁbaﬂe‘ﬁb gaedtdhngs thus
enabling a conﬁgct wi ndi ng or space-saving folding. For exanple the |ancing
units 18 caina Q/égl@pos@)daﬁ%éech@a@ur@eofmelsnwditmuﬁﬁmsb cehbe degetpd i g h about
100 units the || ab e ortable
devi ce. T crtntEg e aErE abdedhn har T TR e et P hdrarb Ede

hol di ng cel |§101<§n@tf1@ mcdghikiehedoDinis JRSRL aERAABEE LONR 138 thRt ween: dihe foi

tapes 12, 14. fig. | a |ladder- .
be composed of a transparent material as an optical window.

The holding cells 16 are kept free as essentially two-dimensional expanded
intermediate regions between the flat foil tapes 12, 14 in order to receive the test
elements 18, 20 in a flat manner. The foil tapes 12. 14 thus rest in a planar manner
against the flat test elements free of blisters or of well-shaped mouldings thus
enabling a compact winding or space-saving folding. For example the lancing units
[8 can have a square measure of 5 x 10 mm so that even with about 100 units the

spool diameter is still acceptable for use in a portable device.

In order to insulate and optionally fix the test elements the holding cells 16 are
delimited by linear connections 28 between the foil tapes 12, 14. In fig. 1 a ladder-
shaped structure of welded or adhesive seams is provided for this purpose which
ensure a material-tight sealing of the holding cells 16 from one another and from the

environment.

The separate arrangement enables the packaged lancing units 18 to be sterilized by
irradiation independently of the test units 20 without damaging the sensitive test
chemicals of the test units. This can be carried out by a sereening mask that is not

shown which allows an energy-rich radiation (X-ray or electron rays) only to pass



shaped structure of wel ded or adhesive seans is provided for this purpose
which ensure a material-tight sealing of the holding cells 16 from one
another and fromthe environnent. The separate arrangenment enables the
packaged | ancing units 18 to be sterilized by irradiation independently of
the test units 20 wi thout damagi ng the sensitive test chemcals of the test
units. "]'his can be carried out by a sCreening mask that is not shown
which allows an energy-rich radiation (X-ray or electron rays) only to pass
-8- through to the lancing units 18. In addition the separation enables the
| anci ng uni tterougl8tat the hamcmedmap 8l inzeditioy the sprfadioe etabéat the tncingrungm

ef fective uptak f liguid wthaut having.to e.all owances for the test
chenistry. Aﬁ&?%@%yﬁﬁpgﬁFS%Byﬁéur%ﬁﬁmaWﬁ@Qgﬁéﬁ%%é?%“hﬁﬁggﬁgﬁ“Wﬁk det ecti on
cannot ent _erwimb%t Hﬁqﬁ(g fbfmgl&ealfb%a_?@& BRI Gest _@M?ﬂst’?ﬁ%lwﬁérrﬁgv&r{?&é i@k g
process. Figures 2 and 3 result 1n an expedi ent assenbly oFa tape package 10
w th alternbht cirgnit@dncsadgoarhd deestionucaninst cdier tRObodihe the péradat bedag ed | anci ng
units 18 are enclosed in a flat nmanner between the tapes 12, 14 whereby the
adhesi ve |i rf&amigd dyfipg Hiyddndhe PrRECISnner side of the tape 12 delinmit the

hol ding cells 16. A continuous test strip 30 is fixed by neans of an
adhesive tape 32 to the outside of the tape 14. The test strip 30 is

exposed in qﬁgtne§§99@gé%gtlt?11 ggaﬁgérdliegil'gssp%bféfc ffa?égei 1.521;3E§g63ﬂ) Wpthe carrier

tape 14 for applying | ood s € separate test units
20 are thusiltontrdlanding ade sor uibed 8700 | Thdfoelabstanechuciag shnpl g fices nmass
production at a high_ throughput fromroll to roil. Desiccants 36 which are
optional |y anglgsichintrigtimnariofettapieths &gt bhs douerehy the adhesive lines 18

arranged on the inner side of the tape 12 delimit the holding cells 16. A continuous
test strip 30 1s fixed by means of an adhesive tape 32 to the outside of the tape 14.
The test strip 30 is exposed in each second holding cell 16 by perforations 34 in the
carrier tape 14 for applying body fluid or blood such that the separate test units 20
are thus formed. The described multifoil structure simplifies mass production at a

high throughput from roll to roll.

Desiccants 36 which are optionally also in the form of tape sections can be
contained in the cell regions of the test units 20. Positioning holes 38 are also
punched into the tape 14 in these regions in order that the lancing unit 18 can be
accurately positioned after the collection process as is elucidated in more detail
below. It is particularly advantageous when in particular line-shaped or point-
shaped adhesive structures 40 on one of the foil tapes 14 allow a simple restorage of
used lancing units 18 or integrated test elements into the magazine. It is also
possible that additional locking points 42 are provided in the cells of the lancing

units 18 in order to hold them in a detachable manner.

The embodiments according to figs. 4 and 5 show similar foil packages 10 in which
the same components are provided with the same reference numerals as described
above. In this case the connecting structure 28 between the tapes 12, 14 whose

broad sides rest against one another are characterized by additional functions. On



contained in the cell regions of the test units 20. Positioning holes 38 are
al so punched into the tape 14 in these regions in order that the |ancing
unit 18 can be accurately positioned after the collection process as is
elucidated in nore detail below It is particularly advantageous when in
particular |ine-shaped or point- shaped adhesive structures 40 on one of the
foil tapes 14 allow a sinple restorage "0f used | ancing units 18 or
integrated test elenments into the magazine. It is also possible that

addi tional |ocking points 42 are provided in the cells of the lancing wunits
18 in order thoohotaduhemiobilizades atthalidreingammerl 8 iTheuenitpdinegagenaneor di ng

to figs. 4 and 5 sh imlar foil ckages 10 in which . the sane conponents
are provi dedn i§EHCT Rb bRttt B A AT IR P i st SapoUE | n i o

case the, coNMECd sh SLLMRL Wi AAnRELUERNIE NG haRES phgue L, WhoSe  broad si des

rest agai nst one another are characterized itironal functions. On _y_

t he one hando@ﬁuﬁnnbbm&nmabfﬂmt@@:@hemhaﬂemag Ynites bd Sorh apansuegdsdy an
engagenment in recesses 44 of the |ancing units and an abutnment of the edge
agai nst suppbs kheige Uﬁﬁ%é&“@@omﬁﬁﬂkﬁéc%rﬁgﬁWH§Wlelégnlng scans 28' extending
ohliquely to the Ilongitudinal direction of the tape enable the tapes 12, 14
to be torn apart to expose the lancing units 18 wi thout peak forces and

i thout | et ki, il e &yl {PLEREES) Ll HE WnRLTRL bld\2d, SEARIRL G manner

the provision” of enen s or lancing units romthe foi
magazi ne 10temlkmhﬁweﬁbmde@mﬁwlﬁhﬂmmﬂmheﬂmuwhmhapeﬁniﬂae&éo&h&htthe t est
el enents located therein are stored in a i gzag shape as a fol ded package
48. In orders @wnéla?cf@éégme\séﬂylﬁr wutéélgf’eteﬁtwéem%m%honﬁgted thei¢ig anegstorgd ﬂra@e

tensioning dz%yzlag%he%oe alssa 812 pa&age 13 3, 2f he oy ltong,lcggs%tvefy rey\’gge t‘ﬁh ]ancmg

units 18, a tape tensioning device 50 is provided in a housing (not shown) which
comprises two winding spools 52, 54 for the foil tapes 12, 14 and. in front of them,
deflection rollers 58 arranged laterally spaced apart at a dispensing site 56. The
lancing units 18 are released for further processing by tearing apart the tapes 12, 14
in the region of the deflection rollers 58. The rotation of the winding spools 52. 54
is synchronized in order to always keep the tapes 12, 14 tensioned. Such an
arrangement as a dispenser can also be designed to dispense individual units 18

which are then for example inserted manually in a separate measuring instrument.

Fig. 7 shows a preferred arrangement in a magazine housing 60 which is shown in a
partially broken open view. The foil package 10 is arranged there on a storage roller
62 from which the tapes 12, 14 connected to each other are pulled over the
deflection rollers 58 and are thus torn apart to release the test elements. After use
the test elements are returned to the inner side of the tape 12 at a return position 63
which is optionally at a distance from the dispensing position 56 where adhesive
strips 40 eftect the retention. In this manner the used test clements 18 can be wound

onto the spool 52 and thus be simply disposed of.

The test cassette 64 described above can be used in a portable device 66 as a

disposable article as shown in a simplified form in fig. 8. Such a device 66



conprises two wi nding spools 52, 54 for the foil tapes 12, 14 and, in front
of them deflection rollers 58 arranged |aterally spaced apart at a

di spensing site 56. The lancing units 18 are rel eased for further
processing by tearing apart the tapes 12, in the region of the
deflection rollers 58. The rotation of L@e mnndlng spools 52. 54 is
synchroni zed in order to always keep the tapes 12, 14 tensioned. Such an
arrangenent as a di spenser can al so he designed to di spense individual units
18 which are then for exanple inserted manually in a separate neasuring

i nstrunent. coRipgiseszal bmmnaitpecefi@dﬁ@dala)rMmg;élrmm mepsiEeayazéing dousi ng 60
whi ch is shown i br ok pen vi e 10 is

arr anged théWE%gﬁ”@ﬂgtgr%@@“T%TTgﬁnggﬁ ?YShf%ﬂPSh%FWEJT%ﬁ@@“?gaqfh connect ed
to each ot hq{mél %iil%lld i@ P\‘ﬁ@ﬁllgéhﬁs 19'%fs%@1¥s%&1 i ﬂL'tﬂ{eﬁniﬁu%@Cio%ﬁq@ thus torn
apart to release the test elements. Al use the test elenments are
returned to mésutinnepticsi’delnnthe théotiapat ddwata Bndéhgdevipo?4 tsippoviedd aswhi ch i s
optionally at a distance fromthe dispensing position 56 where adhesive
strips 40 efHdétdlf thhee tydeiagit 120R 0145 1 FrcsVaklifridemeHe | fidelye dspenensetisnt s 18 can

be wound ég th HSvé 51%9 111?02'1 ﬁ‘%v%{qglzéaggtlghémlﬁ{c19% g@ﬁﬁggato”rdlstj{g% (ﬁﬁt

cassette 64 scribe

di sposabl e ant tapkel 3514Sﬁ>ocwlﬁlyld”ht eheShighd lﬁlbﬁdmflﬁrtﬂbllgh it bygenirh: mSh@h a devi ce
66 -10- conprises all equipnment required to carry out a glucose nmeasurenent
such as an I@rh‘élrngyméupmly“@@m relasie Baent abedldisplllsytier. é\:{tthlérmpsjgorr@ and

actuatorics 72 i ndi vi. pens d,fron1the

Cape-magas: s H6C Haeo Raba R s A T A e 7P ERG

handl i ng deVs'u%?equé]tlysbdoa{lﬁé/tdjcﬁﬂﬂ@xstheQl@fehnglfed‘ié&@lt@ﬁiﬂ%@h@&' pnsm?sanmepnder to
receive the elenents 18 at the dispensing site

is possible for laymen to carry out self examinations in a completely automated
measuring process whereby the storage magazine allows a large number of tests to
be carried out. The used cassettes 64 can be removed as a complete unit from the
device 66 without having to individually dispose of the components that are

contaminated with blood.



56, to nmove theminto a transversely positioned |ancing position at a

di stance from the tapes 12, 14, to carry out the | ancing novenent through
an opening in the housing and to return themonto the tape 12 alter bl ood
collection. At this position a contact-free optical nmeasurenent is carried
out by the neasuring unit 76 in order t? subsequently he able to display
the determned results to the user. hrs manner it is possible for

| aymen to carry out self exaninations in a conpletely autonmated neasuring
process whereby the storage nagazine allows a |arge nunber of tests to be
carried out.CHHBS used cassettes 64 can be renoved as a conplete unit front
the device 66 wi thout having to individually dispose of the conponents that
are contamnated with blood. -11- Clainms 1. Test nagazine conpri sing two

spool abl e faqj | hoﬁ%@lsmg%a% qe%%%?g%ln%%@o sggrﬁgﬂ?rforl aﬁesa(ﬁalp '%a t(]) l%ﬁlemanner and

bet ween whi ck ree tes and a

plurality of teStm@|s@1miﬁlbls-l1(<&&anﬁ@r)an‘dﬁlieﬁ«%eﬁaﬂhch E(Qﬂihrglcéﬂs @16') @f&q{e:@g unit (18)
for puncturing body tissue and a test unit (20) to which uid can be

appl i ed, char act drdcAedteptrelemerts ane alphalitig! tast @lsme(lt§8)8 @ﬁd“ﬁmeaghu ts (20)
are arranged separ.at el

Test nagazi ne acc8ldig? ﬁa&cagaq%(i%otfgﬁgpxéﬁr setgo a%isﬁuetar{]git %gmllta(h{% ﬁélﬁ%r tg.

(18) and test unidigcK By @i§ ca% B@Wfédaéﬂa%a@rﬁ&m that IR [hARS Ghifsection or
adj acent to one another “in pairs across the tape direction in associated

hol di ng cel | s (16)8)and test units (20) are arranged separately from one another in separate
holding cells (16).

2. Test magazine according to claim 1, characterized in that the lancing units
(18) and test units (20) are arranged alternately in the tape direction or
adjacent to one another in pairs across the tape direction in associated

holding cells (16).

(%)

Test magazine according to claim | or 2, characterized in that the lancing
units (18) in the associated holding cells (16) are sterilized by irradiation

preferably through a mask in order to screen the test units (20).

4. Test magazine according to one of the claims 1 to 3, characterized in that
the foil tapes (12, 14) are joined to a test tape (30) over their length and that
the test tape (30) is exposed cell by cell through perforations (34) in the foil
tapes (12, 14) to form the test units (20).

5. Test magazine according to one of the claims 1 to 4, characterized in that a

desiccant (36) is stored in the holding cells (16) for the test units (20).



3. Test magazine according to claiml or 2, characterized in that the
lancing units (18) in the associated holding cells (16) are sterilized by
irradiation preferably through a mask in order to screen the test units
(20). 4. Test mmgazine according to one of the clains | to 3, characterized
inthat the foil tapes (12, 14) are joiged to a test tape (30) over their
|l ength and that the test tape (30) is posed cell by cell through
perforations (34) in the foil tapes (12, 14) to formthe test units (20).
5. Test magazi ne according to one of the clains 1 to 4, characterized in
that a desiccant (36) is stored in the holding cells (16) for the test
units (20). - 12 6. Test nmgazi ne according to one of the clains | to 5,
characterized in that at | east one of the foil tapes (12, 14) is provided

with a wi thdrawal.struc 0) for t efer adhesive, or cl anpi ng

1 xat fon of tioed TeaneiseGieafidies Bheh s RISy st B AERLEEL P "1 one
of the claims 1 h@kﬁmcﬁBQﬁﬂﬁiﬁﬂhﬁﬁﬁ(lﬁlhbﬁtro%B&i%ﬁH%hﬂﬂuﬂﬁhM%nﬁéﬁk are
arranged flat between the foil tapes ( f lat material conponents.
8. Test mmgazi ne (é&)cfor thermgefembbnasihosive hrecl@lhanngs“lxmlomowsedhmcmg erized in
that the foil ta I&%ﬁ> 14) have a planar design and rest lamnarly

agai nst the Iané’% @% (18) free of blisters. 9. Test nagazi ne accordi ng
to one of the clalns 1 to 8, characterized in that the lancing units (18)
exposed at a dispensing site (56) can be redispensed at a return position

on one of the foitest @REFidelfcorlis to one of the claims 1 to 6, characterized in that

the lancing units (18) are arranged flat between the foil tapes (12, 14) as flat

material components.

8. Test magazine according to one of the claims 1 to 7, characterized in that
the foil tapes (12, 14) have a planar design and rest laminarly against the

lancing units (18) free of blisters.

9. Test magazine according to one of the claims 1 to 8, characterized in that
the lancing units (18) exposed at a dispensing site (56) can be redispensed at

a return position on one of the foil tapes (12, 14).

10.  Test magazine according to one of the claims 1 to 9, characterized in that
the lancing units (18) have a capillary structure (24) that is preferably formed

by a semi-open channel to collect body fluid.

11.  Test magazine according to one of the claims 1 to 10, characterized in that
the lancing units (18) are formed in order to transfer collected body fluid to

the test units (20).



10. Test nmgazine according to one of the clains 1 to 9, characterized in
that the lancing units (18) have a capillary structure (24) that is
preferably formed by a sem -open channel to collect body fluid. 11. Test
magazi ne according to one of the clains 1 to 10, characterized in that the
| ancing units (18) are fornmed in order_;f_transfer collected body fluid to
the test units (20). -13- 12. Test nmgazi ne according to one of the clains 1
to 11, characterized in that the holding cells (16) are delimted by |inear
foil connections (28), preferably welded or adhesive seans between the foi
tapes (12, 14). 1I3st Mestzinvagazidimg tacooptihagldos ¢ltail n ddracheratinathiazed i n
that the holding  cells (1 e seal ed i nst. gne anaqt her._and agai nst the
envi ronment in athﬁﬂﬂgwﬁéFﬁ%pg&?mﬁgﬂﬁéwdgg ?ﬁ@*@gFPn%ﬁHH@% Sbns (28). 14.
Test magazi ne ac i ' o) r I b tyhat the |inear
foil connections %gw?ggﬁggﬁg&g h%§ﬁ§%§hF§mPﬁ%ﬁﬁg%§)'%ﬁ§ﬁ€%8Vﬂa di rection
of the foil tapes (12, 14). 15. Test magazi ne according to one of the
claims 1 to 14, characterized in that the lancing units (18) are

i mobi | i zed li3n a Teskmdgqzasi dccadingro chainr] 2aelsirgiedizedal diatghecledling16) by
conplenentarily engagi ng bordering foil connections or foil connections
(28) that engage Fif éé&eﬁglegaaamstfe.e aniher Ahe GEINHEh @ ERBIUNKG! 'R one of the

claims | to 15, GL e .t . e of the foil tapes (12,
14) has or fornsqgﬁ%?gﬁgggﬁgﬁ?&Egggﬁﬁ?ﬁg%n%ﬁﬁaégﬁﬁbr an optical neasurenent
of the test units (20).

14.  Test magazine according to claim 12 or 13, characterized in that the linear
foil connections (28") extend obliquely to the tape longitudinal direction of

the foil tapes (12, 14).

15.  Test magazine according to one of the claims 1 to 14, characterized in that
the lancing units (18) are immobilized in a fixed position in their assigned
holding cell (16) by complementarily engaging bordering foil connections

or foil connections (28) that engage in recesses (44).

16.  Test magazine according to one of the claims 1 to 15, characterized in that
at least one of the foil tapes (12, 14) has or forms a transparent measuring

window for an optical measurement of the test units (20).

17.  Test magazine according to one of the claims 1 to 16, characterized in that
the foil tapes (12, 14) with the test elements (18. 20) located therein are held

ready as a folded package (48) in a zigzag folding.

18.  Test magazine according to one of the claims 1 to 17, characterized by a
cassette (64) that receives the foil tapes (12, 14) with the test elements (18,
20) located therein.



17. Test nmagazine according to one of the clains | to 16, characterized in
that the foil tapes (12, 14) with the test elenents (18, 20) |ocated
therein are held ready as a folded package (48) in a zigzag folding. 18.
Test magazi ne according to one of the clains | to 17, characterized by a
cassette (64) that receives the foil tgﬁg§ (12, 14) with the test elenents
(18, 20) located therein. - 14 19. Test magazi ne according to cl aim 18,
characterized in that the cassette (64) is designed as a dispenser for test
el ements (18, 20) such that the individually dispensed test elenents can be
used in a sdfar atlestpagazgsiceerdinggo clpgg tl Snelgaastaaized bothait iy qaesconéoDf t he
claims 1 to 19, characterized in that  the te its . (20),are designed to
detect an analytés<ﬁ“fﬁ§a%8§9p?ﬁﬁf ft?ﬁ?kEW8§Zi§%£%Fuﬁ%%%%E%ing a test

magazi ne (10) aceeligidngly Sisi8ePfestdd@n&ilt@bdiBoel used & 4 & Jafudiscdevidee | ancing
units (18) optionally in conjunction with integrated test units (20) are

i ndividually exposed by pulling apart the foil tapes (12, 14). are then
noved into a working position that is distant from the associated hol di ng
cell (16) ar®. ar desubsgguerictyrdigde ede afthie nlaons dne 1 Dfcharadefioéd intthpes (12,
14). 22. Process accordin o claim?21, characterjzed in t body fluid is
collected in thélﬁﬁﬁﬂﬂﬁﬁ%ﬂéé??ﬁ%ﬁgﬁétﬂﬂﬁﬂgaBFn?H@IPgW%VﬁBqﬁH@ts (18) and is

subsequently transferred onto the test units (20).

21.  Process for processing a test magazine (10) according to one of the claims 1
to 18 in which the lancing units (18) optionally in conjunction with
integrated test units (20) are individually exposed by pulling apart the foil
tapes (12, 14), are then moved into a working position that is distant from

the associated holding cell (16) and are subsequently stored again on one of

the toil tapes (12, 14).

22.  Process according to claim 21, characterized in that body fluid is collected
in the working position by means of the lancing units (18) and is

subsequently transferred onto the test units (20).



