-1- Test mmgazi ne and nmethod for processing the sanme Description The

i nvention concerns a test magazi ne conprising tw spoolable foil tapes that
are joined together in a sandw ch-1ike nmanner and between whi ch hol di ng
cellS for test elenments 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. Thd 7 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
with a test Tésemhgazing apdmy¢thod for prpcessing(the spweabl ) in order to generate
a skin puncture, to utilize capillary forces to renove a snall anount of

bl ood therefromand to anal yse this bl ood sanple. Such an integrated system
shoul d alsolgnablg | aymen to carry out the required steps in a sinple and
rapi d manner P58 gﬂbstantially aut omat ed neasuring 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

bl i ster packbhdiavert@atcontcementest magizingrcaingeising two apddlabie fralclapgahitarwe al r eady
been proposed whi ch, however, due to a rﬂ'illf?i d franework with well-shaped
moul di.ngs hdo@edtegsther it asppdwidhrlikgypannes and betweerewhichjeldingeellsfoifedt On this

basi s the obj t i OV I i Vol j t hat occur
in the pri oérl&gt%r%t?érﬁfg E %ﬁ%é%g& %ﬁ%ﬁ%@%hﬁtﬁ se? ?%g%gﬁg%ggﬁgcg{'@%%s&hi gh
i nt egration ldeiisg tuit forpékrbiyig bedy tsshaast a ’gt uniPto 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
is 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.



The combinations 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 elenments in two-dinensional cell-shaped regions of
a foil pack. Accordingly a first aspect2of 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 medi at eTKea@nfHinAiRNVWBE featud stdied intthp BRlepdidentaratentd Okaimd aretphgiosédr ned out .
The separation is al so advantageous with regard to the fact that _the

| anci ng el enfeickicrathinebisgidbdantreaeusyenthodimens andl firther develepimients|od the
sterilized and_ _ hvdrophili i thout i.ng the test chem stry and there
is no risk dﬁ}’?nrtllé)yl%ﬁee er}vae%?‘:%n mﬁrdggée{'gggtﬁ%%st est chem cals enter the body.
Moreover, this solution is characterized by the possibility of a sinple
manuf acture in particular by roll-to-roll rmanufacture which enables a
parti cul ar | yTHd idea behinbiha lihweentiom st to eagurea highligtepaition densitgiahd hamilingest units
are advant agequsly arranged alternately in the tape, direction or adjacent
to one anot Hafety frpest elsmentsip gre-dupepsianal eellrshapedgsaions ke faibbackn  assi gned

ot 9T g cel | RocoPRRG'y ALY GPURIEI T NTRRRITALBLANL ol Blshe | anci ng

units ' in the assig cells are erl Irradration

preferably tdhf@pahseparmsk fiom @et@bthicOin sspira@moldigy t&s! ThetdlB car be
manuf acture can al so be sinplified by neans of the fact that the foil tapes

are joi ned $@pl previded by thednigrmediate regiembatweamihe doihtapesethpkarg Hot he test tape
are exposed gy AELLET &t PR seipgrahgr? id 2dd a(fvgﬁggéo%s Wﬁ]rpeéﬁg 1 B dtWdeS- -3
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 cells on the test tape are exposed by

perforations in the foil tape to form the test units.



Wth regard to a long shelf-life it is al so advantageous when a desi ccant
for the test wunits is stored in the holding cells. Another aspect of the
invention is that at least the lancing units can be renoved by transport
means fromtheir respective holding cell and can be noved into a working
position which is conpletely separate fromthe foil tapes. This enables a
conpletely automated processing sequeﬁé%’that i's uni npeded by the storage
in magazi nes which also allows the hygienic disposal of used units in a
sinple manner. In order to sinply and successively expose individual units,
it is advantWithaagardiea longsbelf-lifinig poalso advantegemwhies eslesiceanp fortthatesioni ng
device to pull, apart th foié_ta s in different directions. This can be
achi eved by WH@‘?%BE”?Eﬁ?ﬂH“‘H&C vi ce having two deflecting cylinders that
can rotate in opposite directions or are stationary and are arranged

| aterally spaced apart from one another at a dispensing site, and having

t ape- up spooAgoth@ ashEi® of BielintBSA i@W Ida8Edi: Rincinindte ALK felibved bynders. I'n
order that the body fluid to be analysed after the collection process can be
further procaspet nicansfreinthéicreypevtize holding csll add aan beymoved intrem wiorking r anspor t

Toon e on (HSTREIFE B SARAGEH b ool FoL PR iRl S Ao > ©
| nprovement jigomgl ﬁyo%gslsmg gea@eﬂcamg&ﬁﬁmg@c&a%yhﬁe/&taﬂg@imﬁgdz&ﬁw device to

pi ck up and position a lancing unit that has béen expoOsed by pulling apart
the foil tapkichtlsa albwpérdiygenpodisgosdmf ubed rhifssn esimple mannen. t i s

advant ageous when at | east one of the foil tapes has positioning holes
especially in the region of the holding cells for the test units to enable

t he handl i ng _deyi ce 1o0.en e. The indivi.dual, remval .and handling is al so
Ui tabl e f or TRy SRy PRCHeErReh PPt IR A ag Rt Shepe
physical l'y |@if@fspod théts c8Sipritkdialtdpe 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.



-4- A particularly preferred enbodi nent of the invention provides that at

| east one of the foil tapes is provided wwth a withdrawal structure for the
pref erably adhesive or clanping fixation of used |lancing elenments. 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 arranged flat between the foil tapestas flat material conponents. In
this case the foil tapes should have a planar design and rest |lamnarly
agai nst the lancing units free of blisters or three-dinensional nouldings.
Anot her advaptpagalislygrfegedrembodiineui 6fake idvaitidnyrolidecihagatuddst sneexfposed at a
di spensing site can be redi spensed at a return position on one of the foi
tapes that ithe foil tapenis projaded with Fryithdgayel siregtarelfor the oraderablymidhegivetts in t he

thereto. ThearapeRilinn PO AGERS RS IR RulO T RE: e’ thae i s
preferably fgepmdl offtdonfanfiedted e channel to collect body fluids. Another

i nprovenent 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 _advantagequs when the holding cells are delimted_ by linear

foi | connectingrder tpinareass Biointgeratien depsity dhs sdvantageanswhaahgdangingmits o |

t apes. Anot hgr ] v i i | Rt . j re seal ed
& shRARETR ek 03T QRE ! il RL NGBS DGy B} Lk o

agai nst the ‘environne nat er t manner connecti ons.
In order to feAkepdstsh@ddhat®a pRasr deigh ahfeest Rinling¥BCdgainst the $arkEhgaiiggeous when
the linear foil_ connections extend obliquely to the tape |ongitudi nal

di rection of freqef Hlistars erfpeog-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

lancing 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 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.



-5- The lancing units are advantageously inmmobilized in a fixed position in
their assigned holding cell by forml ocking bordering foil connections or
foil connections that engage in recesses. It is also advantageous when at

| east one of the foil tapes has or fornms a transparent neasuring w ndow for
an optical neasurenent of the test units_to enable a contact- free scanning
t hrough the tape. A high packagi ng densﬁy can al so be achieved in that the
foil tapes with the test elenments |located therein are held ready as a

fol ded package in a zigzag folding. The foil tapes with test elenments

| ocat ed t her Ehalaacieg aditaatadeavadepusy oomobidizednh a fixedposienan their The t est
units can be specially designed as detection fjelds coated with reagents to
detect an an%ﬁsﬁléé ﬁ#dfweﬁ&gifow-?ﬁ%lwq&m& pH cpRpegtions QF%B@AS‘?m*PﬁtéOI?Snventi on
al so concer ”ﬁxa@eﬁc?% L ideudcq for processing a said test magazine. Wth
regard to the prdcéss the object stated above is achieved in that the

|l ancing units optionally in conjunction with integrated test units are

i ndi vidual ly exposed by pulling apart the foil tapes, are then noved into a
wor ki ng posi ttiioalse hditantagealissylzntat 1dastometolli thesfoi dapiea haslorfoimd$ atransplatenand ar e

subsequently stored agai n.on on f the foil apes. .In this connection it
s parti cul APFYUEEe A PGYE San Ardrm B reratpt A B it e gribie. s SARTor ki ng
posi tion by FeaRSnfheilBuspMeit}@. units and is subsequently transferred onto
the test units. The Invention I's elucidated in nore detail in the follow ng

on the basis of the enbodi nent exanples shown schematically in the draw ng.

Fig. 1 shows a foil magazine for blood glucose tests in a sectional
t op- vi ew. - 6A high packaging density can also be achieved in that the foil tapes with the test

elements located therein are held ready as a foided package in a zigzag folding.

The foil 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 foil
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.



Fig. 2 shows another foil or test nmgazine in a sectional top-view Fig. 3
shows the individual constructional elenents of the foil magazine of fig. 2
in an exploded view Fig. 4 and 5 show further enbodi nents of foi

magaZzines in a sectional top-view. Fig. 6 shows an enbodinent with a
bellows as a store for test elenents in a diagrammatic view. Fig. 7 shows a
test magazine in a magazi ne housing in & broken-open perspective view and
Fig. 8 shows a portable device for processing a test nagazine according to
fig. 7. The test magazi nes shown in the drawi ng conprise as a foil package

10, two foil Figl apgowkZnothr Wil ciedhfighfihd Rtk $co@eidiedp-viewa sandwi ch-1ike
manner and between which holding regions or cells 16 are kept free in which
test elenents 18, 20 are nade avail able for successive processing. As shown
infig. 1 lancing units 18 and test units 20 arranged_in pairs_are provided
as test el enEi% 3 WW%F’@“&W%H@&F“SW?%‘F@WEP? g}ﬁfBHéﬂa&ﬁ%}Pﬁ‘gfggﬁ Yeparat e
hol ding cells 16,, é{rbkg&%‘;égpodi ment exanples shown the |ancing units 18 and
test units 20 are arranged alternately in the direction of the tape. They
may al so conceivably be arranged at the side of one another at right angles
to the tape direction or obliquely displaced or be present as integrated
conbi nat i onsFigf 4tand 5 eklevefitrther embddiments o€ foil magdzngs ima sectibBalaop-vigwysi cal | y
joined to the test units 20. -7- The lancing units 18 are formed froma thin
sheet of high-grade steel as flat formed parts and have a distal |ancing

e 22 UIEE DRbR SRR SR AT g e 11 o

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. 1 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 at right angles to 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.



I's connected via a sem -open groove-shaped capillary channel 24 to a hol ding
region 26 to collect and transfer bl ood. For this purpose the respective

| ancing unit 18 is connected after the collection process with an
assocCiated test unit 20 in such a manner that the collected blood is
applied to this test unit in order to detect an analyte (glucose) |ocated
therein in a single measurenent. It can be detected in a known nmanner by
means of a colour reaction of the strip-shaped test units 20 and a
photonetric neasurenent. For this purpose at | east one of the foil tapes 12,

14 can be cThpLBEthgahitd 18 A foRasERbmBhiy shadt ofhighhgrads steellas Wanfdewved The
hol ding cells 16 are kept free as essentially two-di nensional expanded
i nt er nedi at ePdANg I ve 8 digia dancing memberr3iin thesfory of 2 migronpedletaqametuse r ecei ve

in a pranar el et 3oy PR Blogd EMlec By ThERRRndfreafibr 220 (7"

wel | - shaped pushAédigbvia a@&ni-epabgbw-@apmumﬁbmmem% atAdiag $epidbmJ
folding. For exanple the lancing units 18 can have a square neasure of 5 x
10 nmm so t hal6 &vealleg ard tednsier bipod. Korithis pumese digseipeetiverlancing ynjt £§ is| |

acceptable for_ use.i artable device.. I n order . to insylate and optionally
fix Do test cemineneBeftng SiRlpR gk Em al o ReS eIz B SR Rear
connections gRnh@ttWReRe tdRclcAibloddaR8splikd to difls tebturdif il -orderdo H@délah- shaped
structure of welded or adhesive seans is provided for this purpose which

ensure a nat endlytk (glogise) beated theref in hsinglenukasmerement. ¥ cas be detectedén anot her and
fromthe environnent. The separate arrangenent enapl es.the . aged | anci ng
ni 15 15 t o FROER BT TR OF  PalGREiePaii gL ARTaREReY BY VRl BELE uni ts 20
Wi t hout damﬁh&@m%ﬂﬁ‘: f&fitteiehe FBFEH%%a 6481 o Bladt e of IR foASApedIDE B4 cali S can

be carried out by a screening nmas i's not shown which allows an
ener gy-ri ch bademposed of Xinanspacant glatcial mranrepyicyl wmdgwt o pass

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
18 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 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
| ancing units 18 to be hydrophilized by a surface treatnent for an
effective uptake of liquid wthout having to make al |l owances for the test
chemi'stry. Another advantage is that the chem cals used for the detection
cannot enter the body of the person bein exam ned during the | ancing
process. Figures 2 and 3 result in an e‘x%édi ent assenbly of a tape package
10 with alternating lancing and test units 18, 20. The prefabricated

| ancing units 18 are enclosed in a flat manner between the tapes 12, 14
wher eby t he thiéezhito¢hd janeing b8its H. riraa@ﬁdomﬁlemh}mratmmeanabﬁedﬁledﬂncﬁmguniape 12
delimt the | di el.l . A continuous .test_.s ed by neans
of an adhesi I@g otdlé%g'd% bclﬁzegiﬁ’é' PRieimeptfar @rh?)fgecilxe Bpt?.ﬁ%oflé strip 30 is
exposed in e rrier
Cape 14 for SEnpyARInE oAy MaFEIces I RV ICRRLANEY. MRBnE Bl dbl [
20 are thusthechamitalshized fledhe ddiediomebmrict enter Ehk:tbody of the persph béings nass
production at a h_throughput fromroll to roll. Desiccants 36 which are
optionally aF’S"’é‘“PFA g‘@?k\!’r"‘ﬂngtpéws%ect ions 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 ppgintdsongd ﬁe&ﬁf1ntﬁ%x§%1bﬁ%%ée%[b1§’69§5‘$§ padkabs 16yl dated in nore

detail below It is particularly advantageous en in particular

| i ne- shaped @hterpzttmgtlancsmmeadm&s|186205ﬂ’he|pte!ﬁabe1§at¢61mn®1mlt@f18tatﬁe foil tapes
14 allow a si Ie rrestoora useﬂlf anci ggy :hts 1ﬁ§or I nte rat dtest
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provided in phg ege&bh:ih@ﬁm&mé mﬁé BPe 4P ERmk 8nd Rol@ng E11d . bspé&imnhb@gﬂ ina

det achabl e mann
test strip 30 is 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. 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



The enbodi nents according to figs. 4 and 5 show simlar foil packages 10 in
whi ch the sanme conponents are provided with the sane reference nuneral s 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 -9- the one hagg an i mmobi lization of the | ancing
units 18 is ensured by an engagenent in’tecesses 44 of the lancing units
and an abutnent of the edge agai nst supporting sites 46. On the other hand,
joining seans 28" extending obliquely to the I|ongitudinal direction of the
t ape enabl e theenthped arlill,lmmilitzaﬁdme)ftt%ﬂ laneipapnits BB $psred by heengagemerf units

18 wit hout k f d, without jerki Fi 6 iJlustrat i n
simplified sEHERTEARTRE g ps e AP Rent NG fas PRl SHORartnE ny s or
| anci ng uni t sitkG6f OATHE Hfef Rinkl, FREAZIAMs Y exdtehdidtEortiiiogigay  shown the

foil tapes 12, 14 with the test elenents |l ocated therein are stored in a
zi gzag shapeloagitadifiall diedtiguakthe tapé8natilethertates 100! Sodweden) apaftyo expasase t he

| ancing units 18, a tape tensioning devigce. 50 is, provided in a housing (not
shown) whi cht ed@??ﬁ?ﬁ%?%%“ﬁﬂ? ’é"‘ﬁ%‘?cgw outgAking: the foil tapes 12, 14
and, i-n front of them deflection rollers 58 arranged |laterally spaced
apart at a dispensing site 56. The lancing units 18 are rel eased for

further pr OCEf%.SB MBusbitek §RA VaY saRflified BRerhARARarkér thbdrovisSioh Beiddpghen of the
deflection rollers 58. The rotation of the wi nding spools 52, 54 is

synchr oni zedtestelemeiss ot aneingagis k& &pmithe failbpegazire, 101 n the wwibodmaknt Such an
arrangenent as a di ser al,s e _desi gned i spense individual units
To Wit oh ar SRl O RRLII 1 GULRe K8 Eamegr firaled BB RS SpishA ng
instrument. FiGao shapdQWs fldddl RERIgQR. B SBfd8 TB&esdivel Prdi@9adiengndifyisi ng 60
which is showm in a partially broken open view The foil package 10 is
arranged t hensitol8, a tagedemgeningdévice 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 roliers 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 used 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 connected tapes 12, 14 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 effect the
retention. In this manner the used test elements 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



62 fromwhich the connected tapes 12, 14 are pulled over the deflection
rollers 58 and are thus torn apart to release the test elenents. After use
the test elenents are returned to the inner side of the tape 12 at a return
posifion 63 which is optionally at a distance fromthe di spensing position
56 where adhesive strips 40 effect the rpetention. In this manner the used
test elenents 18 can be wound onto the” §Boo| and thus be sinply disposed
of . The test cassette 64 descri bed above can be used in a portable device 66
as a disposable article as shown in a sinplified formin fig. 8 Such a
devi ce 66 - 1omprinepall seaipaicht requirgote carry eufid gluehst megsuremenfisuciaagarucose
measur enent such as ener p suregent, and dis

el ectroni cs T @nYP B@n@a ‘ﬂé“%‘g aﬁgﬁlspﬁgﬁﬁ &ﬂﬁlcf‘ ﬁ@f”ﬂ Mtongp@’%b units 18
di spensed frﬂefﬂdhﬂglﬂcﬁﬂﬁumﬁgﬁut%%%%enﬁﬁ% tH&ga&%hga'%mEq{) anB the

enbodi mrent shown a handling device 74 is provided as part of the
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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.



-11- Cainms 1. Test mamgazi ne conprising two spoolable foil tapes (12, 14)
joined together in a sandw ch-1ike manner and between which holding cells
(16) are kept free for test elenents, and a plurality of test elements (18,
20) which each conprise a lancing unit (18) for puncturing body tissue and
a test unit (20) to which body fluid can be applied, characterized in that
the lancing units (18) and test units (210) are arranged separately from one
anot her in separate holding cells (16). 2. Test nmgazine according to claim
1, characterized in that the lancing units (18) and test units (20) are
arranged al t €énaiaisel y in the tape direction or adjacent to one another in
pairs at right angles to the tape direction in associated holding cells
(16). 3. Test nmagazine according to claim1l or 2, characteri zed in that the
| ancing units (18) .in the associ.ated hol ar.e | i zed by

i rradi ation tlpr ef F%}B’Piga%lﬂPaﬁ'anﬂan%‘%%ﬁ%?a&rfg@ﬁ?ﬁ%g gé?ﬁjoﬂ %tb “Nunits
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-12- 6. Test nmmgazi ne conprising t Spoo tapes j oi ned
t oget her (18) and test units {20) are arranged separately from one another in separate
holding cells (16).
2. Test magazine according to claim !, 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 at right angles to the tape direction in

associated holding celis (16).

3. 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
cells on the test tape {30) are exposed by 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) for the test units (20) is stored in the holding cells (16).



in a sandw ch-1i ke manner and between which holding cells (16) are kept
free for test elenents (18, 20), and a plurality of test elenents (18, 20)
arranged in the holding cells (16) which each conprise a lancing unit (18)
for puncturing body tissue and a test unit (20) to which body fluid can be
applied, characterized in that at |east the lancing units (18) can be
renoved by transport neans (50, 74) f rdt hei r respective holding cell and
can be noved into a working position which is separate fromthe foil tapes
(12, 14). 7. Test mmgazine according to claim®6, characterized in that the
transport méans Teddmagdline ovmpprisnstvo s}mpblbmﬁoﬁitapﬁsl(lgz,de)/jodm:d(tlsge)thero pul |
apart the foil tapes (12, 14) indiff rent di §1| ons. eil Test azi ne
according to cl ai 1 arsandyighalilieapanner andbetwgen Whi Wé“g‘f ﬁﬂ@rﬁr%gg evi ce (50)
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according to one &I PUREUERZ DY tssugpargl a ﬁ%@@}wﬂuchhocimm cemBe t r ansport
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di sposal site loc a es o refurn a

l'ancing unit (18)py ﬂr@nspzsﬁsﬁeaﬁagﬁmm)eﬁ@ﬁctmﬂtemchoe Bcﬁlamgfcemaﬁd@iuabém 6 to 9,
characterized in that the transport neans (50, 74) conprise a handling

device (74) to pi BRvepinha wogoag pesstiorawhighds segauate from 1l foilfapesidz, Idden
exposed by pulling apart the foil tapes (12, 14) at a dispensing position
(56). 13-

7. Test magazine according to claim 6, characterized in that the transport
means (50, 74) comprises a tape tensioning device {50) to pull apart the foil
tapes (12, 14) in different directions.

8. Test magazine according to claim 7, characterized in that the tape
tensioning device (50) has two deflecting cylinders (58) that can rotate in
opposite directions or are stationary and are arranged laterally spaced apart
from one another at a dispensing site (56) and has take-up spools (52, 54) for
the foil tapes (12, 14) downstream of the deflecting cylinders {58).

9. Test magazine according to one of the claims 6 to 8, characterized in that
the transport means (50, 74) are in operative connection with a test unit (20)
and/or disposal site located on the foil tapes (12, 14) in order to return a

lancing unit (18).

10.  Test magazine according to one of the claims 6 to 9, characterized in that
the transport means (50, 74) comprise a handling device (74) to pick up and
position a lancing unit (18) that has been exposed by pulling apart the foil
tapes (12, 14) at a dispensing position (56).



11. Test magazi ne according to claim210, characterized in that at |east one
of the foil tapes (12, 14) has positioning holes (38) especially in the
region of the holding cells (16) for the test units (20) to enable the
handl i ng device (74) to engage. 12. Test nmgazi ne according to one of the
clainms 6 to 11, characterized in that Se | ancing units (18) are physically
joined to the test units (20) as integré test elenents (18, 20). 13.

Test magazi ne according to one of the preV|ous clainms, characterized in

that at | east one of the foil tapes L is prOV|ded with a w thdrawal
structure (40). foFestmagpzint accanling a;m Mk charastexineil iy thatatldagtrongfofused

| anci ng el enents e ne acc f the clains 1 to
13, characteri zed ﬁQQH%?S“}hi&PEﬁgPﬂ mﬂﬂgﬁgﬁf€g§%§F§m§VPé gggpp3¥ bet ween
the foil tapes (1ge h@aﬂﬁn@&ﬂ%l(%) fof T 8¢st BhitsCQUPRNAABIS thelland RS HeviBYazi ne
according to one of the clainms 1l to 14, characterized in that the foi

tapes (12, 14) haiiéd) to pigagar desi gn and rest | aminarly agai nst the |ancing
units (18) free of blisters. 16. Test nmgazine according to one of the
clainms 1 to 15, characterized in that the lancing units (18) exposed at a
di spensi ng si e can be redis ed at a.. return posi.ti,on on one.o he foi
Capes (127 14 70 Fheb At SRSRHE s Al GIER 8T 4r ffta AT aat o 1
characterized in ﬂlbqénmﬂglﬂnﬂs@r@)lawpmichny folRod thaNEtedt B (20)ak Yntshrhtegt ur e

(24) that is preferably formed by a sem-open channel to collect body
fluid. -14- test elements (18, 20).

13.  Test magazine according to one of the previous claims, characterized in
that at least one of the foil tapes (12, 14) is provided with a withdrawal
structure (40) for the preferably adhesive or clamping fixation of used

lancing elements (18).

14.  Test magazine according to one of the claims 1 to 13, characterized in that
the lancing units (18) are arranged flat between the foil tapes (12, 14) as flat

material components.

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

lancing units (18) free of blisters.

16.  Test magazine according to one of the claims 1 to 15, characterized in that
the lancing units (18} exposed at a dispensing site can be redispensed at a

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

17.  Test magazine according to one of the claims 1 to 16, 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.



18. Test nmmgazine according to one of the clains Ito 17, characterized in
that the lancing units (18) are formed on the test units (20) in order to
transfer collected body fluid. 19. Test nmgazine according to one of the
clains | to 18, characterized in that the holding cells (16) are delimted
by linear foil connections (28), preferably welded or adhesive seans
between the foil tapes (12, 14). 20. Teslt""magazi ne according to claim19,
characterized in that the holding cells (16) are seal ed agai nst one anot her
and agai nst the environment in a material-tight manner by the foil

connecti ons (28) . Tét mapasihe aragading ® @ecaditlk clginisd tol 14, chdr@cteriz2d jn that
characterized in that the |i r foil nectlons 8 ) extend qbliquely to
the tape | ongi tudﬂwimca}&%FQ§§P ?forfnl'?@OF qteﬁwgg(éﬁgnorﬁ&;totg@? “fest

nmagazi ne accor di ngytRi8H8d @ uidre clainms 1 to 21, characterized in that the
| ancing units (18) are | |zed ina fixed p05|t|on in their assigned

hol ding cell (16) by form|l ocking bordering foil connections or foil
connections (28) that engage in recesses (44). 23. Test nmgazi ne according
to one of thé&d.cl a’ll"em ndagazin® 2ccooding tcsrerdf 2ledclaimst htat 18, ebharactesized e thait t he

foil tapes (12, r for a _transparent asurin ndow for an

opti cal rreasurerre }@?‘ﬁ’%‘éel{sé%&‘s“lﬁﬁfl?@m(‘ef%}yl“?&rPo%e“é’t‘m %&%ﬁﬁ% according to
one of. the clai ms,lerly elcfég é%f\}ezsggn%@et&vgéfthetf&t gl 12t es (12, 14)
with the test el ehents ocate therein are reayas a fol ded
package (48) in a zigzag foldi ng -15- 25. Test nmgazi ne according to one of

the clains 1 to 24, characterized by a
20.  Test magazine according to claim 19, characterized in that the holding

cells (16) are sealed against one another and against the environment in a

material-tight manner by the foil connections (28).

21.  Test magazine according to claim 19 or 20, characterized in that the linear
foil connections (28") extend obliquely to the tape longitudinal direction of
the foil tapes (12, 14).

22, Test magazine according to one of the claims 1 to 21, characterized in that
the lancing units {(18) are immobilized in a fixed position in their assigned
holding cell (16) by form-locking bordering foil connections or foil

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

23.  Test magazine according to one of the claims 1 to 22, 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).

24. Test magazine according to one of the claims 1 to 23, 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.



cassette (64) that receives the foil tapes (12, 14) with the test elenents
(18, 20) located therein. 26. Test magazi ne according to claim 25,
characterized in that the cassette (64) is designed as a dispenser for test
el ements (18, 20) such that the individually dispensed test el enents can be
used in a separate test device. 27. TesH magazi ne according to one of the
clains 1 to 26, characterized in that “tRé test units (20) are designed to
detect an analyte in the body fluid. 28. Test device for processing a test
magazi ne (10) or test elenents (18, 20) dispensed therefromaccording to
one of the p2bvi oliest olaghzine azordify toweof ther clpmsdaegincharacterizedrhygazi ne (10)

according to one of th lainms 1 t i n i th ancj uni (18)
optionally in confaﬁf‘ﬁgteﬁgﬂﬁ) tﬁfttrﬁcew‘??ttﬁfbfoglttwsﬁ%ﬁ%Pﬁ“?‘sd‘? %65‘3[]%?%‘[&? L@I’vi dual | y
exposed by pul I'i ngp)apakdd thbeid. oi ! tapes (12, 14), are then noved into a
wor ki ng position that 1s distant from the associated holding cell (16) and
are subsequently stored again on one of the foil tapes (12, 14). 30.
Process according to claim?29, characterized in that body fluid is collected
in the worki 2% po¥est magatipe pasardingfo déim 25 sharagtexived dn tha)theeagsette (64)

subsequently tr anlséfdggirggéjd a%nat (ﬂsﬁe%(saertfgrsttest%?éntleshts( (%g? 20) such that the

individually dispensed test elements can be used in a separate test device.

27.  Test magazine according to one of the claims 1 to 26, characterized in that

the test units (20) are designed to detect an analyte in the body fluid.

28.  Test device for processing a test magazine (10) or test elements (18, 20)

dispensed therefrom according to one of the previous claims.

29.  Process for processing a test magazine {(10) according to one of the claims 1
to 25 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 foil tapes (12, 14).

30.  Process according to claim 29, 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).



