-1- Test system Description The invention concerns a test systemin
particular for carrying out blood sugar tests wth a diagnostic tape
cassette which conprises a wi ndable anal ytical test tape for 5
detecting an analyte and a cassette housjng accommobdating the test
tape, and a test device which has a device housing for inserting and
removi ng the tape cassette and a preferably optical neasuring unit
for detecting the analyte on the test tape. Individual test strips
have previously been used in practice for the self-diagnosis of

di abeti cs ande¥sustemani ned photonetrically after the application of a
smal | amount 10 of sanple in order to determ ne the glucose content
in a blood sanple as exactly and reliably as possible. In this
process the ﬁ%&§&ﬁkﬂg strips are usually held during the neasurenent
by hol di ng structures which are parts of the housing of a hand-held
device. This should ensure that the neasuring field on the test strip
is situated relatively accurately in relation to the scanning
optical neaslhemyenticyonesmbe tatisystetbintfartscula fol @orvatg @it beddtsogdriiests
housi ng conmponents. The used indivi.dual strips.a removed fromt he
v oo af ¢ or SEBhTianbaR B¢ tiree ot Somboes hav Al GROLaL BT 1oy
doi ng wi tﬂwouaet,@utﬁag%%awetéﬁu@ daBR e BYhGR aRBRARR dABnSMYGEt tdpe BardBik:
hand- hel d device and the housing which has relatively |arge

const r uct i ondtvateswhink bas @ dedcalutusingdvrinsatibeandnenioved the tdpe cbdsette and
primary systemfunctions. In this connection jt should 20 be taken
"t o const de? BTN RANC R e e HALAT Py ML thag tegest damk |
several functions sinultaneously: covering (protection of the
systen), design representation, positioning of the individual

conponent s 1 pldatide dsOstAPEhARYrERbuR BeeMBREEBIMN iddtice Foil the SE1F-ABgnddi &
shift of many functions Into one conponent generates several
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reliably as possible. In this process the measuring strips are usually held during the
measurement by holding structures which are parts of the housing of a hand-held
device. This should ensure that the measuring field on the test strip is situated
relatively accurately in relation to the scanning optical measurement system because
15  this is also attached to the housing components. The used individual strips are
removed from the device after completion of the measurement and are disposed of.
By doing without disposal within the device, space is saved in a small hand-held
device and the housing which has relatively large construction tolerances does not
have to be involved in further primary system functions. In this connection it should
20 be taken into consideration that the device housing usually has to fulfil several
functions simultaneously: covering (protection of the system), design representation,
positioning of the individual components relative to one another and mechanical
stiffening. This shift of many functions into one component generates several

contradictory requirements and has the effect that the implementation of the primary

25 functionality (covering and design representation) is made more difficult while at



-2- the sanme tine the other functional demands - mechani cal
stiffening and precise relative positioning of the system assenbly
units - are insufficiently achieved. In order to achi eve additional
application advantages, it has al ready en proposed that a
plurality of tests be provided and di sposed of again on a test tape
inthe form5 of a tape cassette. Such tape cassettes are intended to
be inserted as a di sposable part into conpact hand-hel d devices in
order to al | bwsane timedbssheyiuanéina dendndst epshargcd etifferang ambpecite

aut omati cal | nd rapidly. this basis the object. of the jinvention
e 0ot ur s et NS pEOBo Y of PR do dR TpbEGe clTRHE R At and
achieve in a conpact design a high positioning 10 accuracy and
particul ar user friendliness when using tape cassettes. The
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achieve this_ object. Advantageous enbodi ments and further
devel opment sthafa plyealityQleigsts bp Provided gad dispaserliof Bainen ddps tatenn thel faims .
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is proposed according to the invention that the tape cassette can be
det achabl y f&@&tighed aglprintispldy #7d 18pidit i oni ng el enents on a platform
mounted in the device housing and that the measuring unit is fixedly
attached on the platformor can be engaged therewith. In this manner

the 20 nmeasuph gs YL b SbREE GNEEthvekich 98] | Bl Ibdp@n 1N
relation to the ?asgeneg ﬁ:t%ape casse#?%ivétﬁgg¥ﬁﬁ$?%%ﬁ ﬁafﬁt%%glng
housi ng conpenpeked in Theerjpk attfaod aeldewdh esompasialetign b hiEchwitionalg
backbone whi ch allowg t he attapgnent or gockLng of the neasuring
uni t and Y%enatfcw@cy apdptichlgisehiendlingss poer psiph Bge cassedduci bl y wi t hi n
narrow limts. -3-

The combination of features stated in claims I and 11 is proposed to achieve this

object. Advantageous embodiments and further developments of the invention are

derived from the dependent claims.

The invention is based on the idea of carrying out the measuring process

15 geometrically directly between the measuring unit and a disposable connected
thereto by a coupling component. Accordingly it is proposed according to the
invention that the tape cassette can be detachably fastened by means of positioning
elements on a platform mounted in the device housing and that the measuring unit is
fixedly attached on the platform or can be engaged therewith. In this manner the

20 measuring unit is arranged in a defined relative position in relation to the fastened
tape cassette without directly involving housing components. The platform creates a
sort of mechanical backbone which allows the attachment or docking of the
measuring unit and enables a tape magazine to be positioned reproducibly within

narrow limits.



The pl atform advant ageously forns the base of a cassette conpartnent
in the device housing so that the user can easily insert and renove
the tape cassette. Another advantageous enbodi nent provides that the
platformis formed by a nechanically se]f-stable support plate which
is held in the device housing by 5 connecting neans. This can be
na?ufafture?dpartlcularly adrant?geouslylmhen th? pgatrorgyas ant
outsert noul ding part consists of a netal support and plastic parts
formed t her ebie plpiom: abantageasbaivematheibese diraceassettacomppitment indre dehise
tape cassettg, it i vant ageous. when, the positioning el enents
colrorpr i se sev&Psiness ghag?léef ‘éﬁﬁﬁgﬂeatg‘rw Bléel'bgl?cﬂlief'&‘f & JEda8s S near
rai sed supports that are disposed on the platform Further degrees of
freedom of novenment can be linited by neans of the fact that
posi tioni ng ahedenidvaiagangeshbodimenhropldat fhat e anfdde e Rea@ahyian
pairs with positioning elenments of the tape cassette while
abol i shi ng dMsgiaaicabemif-prbly sumpshplatcdriigh hdelenthplegeatmushgdioul d
P e PR
tapors Touarda (Te frae end i n order o thus ohabl s an atuTus
rder to us enable an intuitive
pl acenent of forired igsesat t e by the user. In this connection it is also
advant ageous when the positioning elenents have at | east one oblong
hol e or round hol e for the engagenent of a positioning pin. 20 A
further prefgrygd @3RGk Q-rkBflal MHPOL rANKE Bipk RRkeI 8N s bRt ARGs when
cassette is Inserted, it passes ma | 00s6 I nsertion position into
a defined fithegosmasiug elegneptsiohipoise severdl hed petkiraldy tindepoihtiehaped oon of

a spring arrangenment. This enables a particuyl arl sinple handling b
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on the platform can be engaged in pairs with positioning elements of the tape

cassette while abolishing displacement play. Such a displacement play which should

enable a simple prepositioning is advantageously between 1 mm and 3 mm.

15 Ina preferred embodiment the positioning elements comprise at least one
positioning pin the base of which is cylindrical and tapers towards its free end in
order to thus enable an intuitive placement of the cassette by the user. In this
connection it is also advantageous when the positioning elements have at least one

oblong hole or round hole for the engagement of a positioning pin.

20 A further preferred aspect of the invention is that when the tape cassette is inserted,
it passes from a loose insertion position into a defined fixed measuring position in
the device under the action of a spring arrangement. This enables a particularly
simple handling by the user in which case such locking of the cassette that is
switched in a path-dependent manner can also be simply implemented in the small

25  installation space of a hand-held device.



Anot her inprovenent in handling is due to the fact that the tape
cassette can be inserted into the test device in a novenent in an
uni axial notion in the direction of an insertion axis. In order to
substantially automate the end positioning, it is advantageous when
the 5 spring arrangenent has at | east one conpression spring that
can be conpressed in the direction of the insertion axis and when
the spring arrangenent can be actuated by closing a housing cover of
the test devigeherThipsovsarenbin keohliny sdlubyo thedas tuft thetepe famstitetchmbe a
conpressi on sprj of , t he ring arrangenent projecting.from.the
Cner ot do BPRG R f5 Bhk 8 r N EECE Ml Fio B i BRL R Gon e
i nserted tapg, gasaet hgs. 10 when the housing cover is closed. In order
to achieve further functions, it is advantageous when a conpression
spring of the spring arrangenent engages with a take-up spool of the
tape cassette. The desired end position can be defined wthin narrow
t ol erance | iiadertiy syrstangiady autpmateftheend prsitioning. §5% idignieecisgdraribe
has at | east I r [ ich can be 15 defl ected crossw se
Lo the i noertil Bf “BRFRMGPRRLIOR M GlheR Bl Sphle AL F oo RRat
tape casset t e dAB@IdNEIT thdPEQYBARKES afd AVikRlER shHAE alileRlBSSMNR asRkicAd
which is preferably in the formof a |eaf spring can be pretensioned
by a sl opi ngb¥ desngp heweng eayse ot s dest devica. Ahisrcgn be pehiexedi by meatgiohthei n
t he device, it..is .advan ous. Wh the inserted tape .20.casseite is
spring. | oadettuP R ElePREOETof s s sing ERSlasine ABBeife rORTREWHE:
particul ar | ysigosadusiRnest et thORsCaRidRes aphbryEeeh By iARABS tHk chhete
fact that in the direction of the insertion axis the measuring unit
engages ith awherele pages efver eclosge cassette inserted into the test
device. In this connection it is al so advantageous when the
measuring unit is forned by a refl ection-photonetric neasuring head

mounted -5- g, ke, Qélﬁ&\teﬁffgﬁlmﬁ@ti&l@ﬁt %Qahivglﬁgge%ﬁg Bnéd a%&%pf@ﬁ&lr' §ﬂrﬂ1%

head runs crossw se to t
of the spring arrangement engages with a take-up spool of the tape cassette,

The desired end position can be defined within narrow tolerance limits by means of
the fact that the spring arrangement has at least one pressure spring which can be

15 deflected crosswise to the insertion axis in order to make a clamp connection of the
tape cassette. Another improvement provides that the pressure spring which is
preferably in the form of a leaf spring can be pretensioned by a sloping face of the

tape cassette.

In order to avoid wedging in the device, it is advantageous when the inserted tape

20  cassette is spring-loaded at at least two spaced apart support points.

A particularly compact construction can be achieved by means of the fact that in the
direction of the insertion axis the measuring unit engages in a free space of the tape
cassette inserted into the test device. In this connection it is also advantageous when

the measuring unit is formed by a reflection-photometric measuring head mounted



direction of tape transport of the tape cassette |ocated in the
measuring position. The tape cassette can advantageously be
connected to a tape drive of the device by neans of a coupling where
the coupling has formfit elenents mhic@ upon insertion 5 of the tape
cassette can be noved by neans of a defl’ecti on novenent from a
Separate initial position into a rotationally | ocked engagenent
position. Dead positions of the formfit elenents can be avoi ded or
over come by antbe gleftbuu where theropesnd path off thet theasunmsmined ransdrossiisego dlfic

t he cassettqfdunirﬁkgnsertion gﬁ% be gr vrnteg" %t the same tine it
ensures t hat™'F P YpE PRELUTPRALING ‘T8 Seﬁ% HAITENR PEIIEASPENE BNV f or
a defined test positioning can easily be inserted into the device.
The invention al so concerns a tape cassette with a supply spool and a
t ake- up spodthe @S daBiditc @8n advaaR@edislyde: d@hedttBrodehpd@hvd 5fANS BQNée Bf

an anal ytical test tape between the spools wherein the tape cassette
i s desi gned !o¢anp §f & gp¥rdiveevherithe soerltngdias forefit ¢lementa svhichdipopdswrion

in a test. sy ccaordin t he .knpventi on. The invention is
Furcher &1 ot di Bt Faodeat be risiea bV 6 8 e e T ma BN hne
exanpl e showspgetentibl saltlon ihd 4 dedhan Bekedrngageinehh pydstich. [Dea@d
sugar test device with an integrated platformfor receiving a tape

cassette i n mesijepsplideifoen-gi elgmants cm g awidgdow vetsemg batthodefection
according to_fig. in.an _enl arged.perspectiyv i eW. 0 Fig. 3 shows
2 tope cassarristicel g Pafl NIRRT R PR Bl nsBioniatioge e
partially brgkefted BwmiHelsaffe Bdlcoiensubes thit@-tagk GBRWS hblQdeSerSUSEEM
consi sting of blood sugar test device and inserted tape cassette in a

di agr anmilt | daRrA tepsio fe asleBoed seignsitioaine e grstly beonseHedintp thetdearice.
drawi ng enables, in the formof a hand- held device, a tape cassette
12 to be inserted as an anal ytical consumable in order to 5 carry
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as well as a tape guide for the defined transport of an analytical test tape between
the spools wherein the tape cassette is designed or is suitable and intended to be

used as a disposable 111 a test system according to the invention.

15 The invention is further elucidated in the following on the basis of an embodiment

example shown schematically in the drawing.

Fig. 1  shows a blood sugar test device with an integrated platform for recelving a

tape cassette in a perspective diagram.
Fig. 2 shows the platform according to fig. 1 in an enlarged perspective view.

20  Fig.3 shows atape cassette as a test means for the blood sugar test device in a

partially broken view from below.



patients thenselves. Fig. 1 shows the bl ood sugar test device 10 with
an opened cover 14 of the housing 16 to release the cassette
conpartnent 18. The bottom of the cassette conpartnent 18 is
delimted by a platform 20 which forns devi ce chassis for the
defined 10 nounting of an optical neasuring unit 22 and to exactly
position the tape cassette 12 relative to the neasuring unit. For
this purpose several positioning elenments 24 are arranged on the

pl at f orm 20 Bpdt orshoive titedpe sgassebhastliiz offviood sugarcemjdavict hahinsasetlh a
spring arrangenent 26 ensure not only. an exact positioning but also a
sinple handling %ﬁ@ﬁx§ﬁ@B€%§BEEF%mFéKEQ@Hanged. 15 The spring
arrangenent 26 conprises a cover spring 28 which, in the formof a
ring structure projecting fromthe inner side, is punched out of

sheet mat er i Ble 3661 figlr teDefRyice TOSHERM &F thi 4irdWiRg eshHdsy, i Mk 288 S 16RD-
be swung towards an inserted tape cassette 12 such that the cover

spring 28 exwld devicos piapsgassgite &2 gnbwoins¢riediaa pe asalzises tensumablshn pgler to
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springs 31 gameRetengagesd Wwth the tape cassette. Test tape material
can be transported by the tape drive into the area of a housing
opening 34 in order to carry out a glucose test there after bl ood
fluid has been applied, Details of the test procedure are for _
exanpl e knoviigf k Sipvspbabloog yemy test devigs Khwitle pioppied cpyerndradii ppusing

explicitly ”lﬁﬁgtg'retﬂ%?seEﬁgcasgett%tl%\q{?p%{atnn%npgﬁgtggxg é{;@rtt%q oft hca%é%ﬁg%@@%%@%'

parts assenb ereon as an epen ucturdl uni

test device IR ddhitedibgeplationa 20iviiieh fodmb S @dvit®chabsis fforthe Héfied
platform 20 as an outsert noul ding part froma netal support 36 and
pl asti c Jfar t8owsingif ag oPbsh mearHBR Wik awd o practly @ositips die tapeeasiftigue

the metal s 1.0 I Nt [ f & 5
moul ding t ool Sd et ErErRaR R MR befes S PR R e ne
preferably hye unjgetioanha@lulfeinn@0 ahdioi HeSape cassette 12 which in conjunction

with a spring arrangement 26 ensure not only an exact positioning but also a simple

handling when the cassette is exchanged.

15 The spring arrangement 26 comprises a cover spring 28 which, in the form of a ring
structure projecting from the inner side, is punched out of sheet material and pre-
bent. The cover 14 hinged on a hinge 30 can be swung towards an inserted tape
cassette 12 such that the cover spring 28 exerts a spring force onto the tape cassette
which is directed towards the platform 20. On the platform 20 a rotary drive pin 32

20  of atape drive that is axially spring-loaded by coil springs 31 can be engaged with

the tape cassette, Test tape material can be transported by the tape drive into the area

of a housing opening 34 in order to carry out a glucose test there after blood fluid
has been applied. Details of the test procedure are for example known from EP-A

1878379 to which reference is herewith explicitly made.

25 Fig. 2 shows the platform 20 with the functional parts assembled thereon as an

independent structural unit of the test device 10. The outsert technique is used to



5 process the formed plastic is permanently anchored to the netal
support by undercuts and openi ngs. The process as such is known to a
person skilled in the art so that further details of the process do
not have to be described here. As a central elenment in the test
systemthe platform 20 can incorporatedll functional parts to
ensure the essential device functions and thus beconme a central
assenbly. 10 Then all functions can be expediently independently
tested on t Hoyn gemlptiornmagd® end gutsedimnpuidingtpertdoum s enedd! sdpwircs and

fact . ALl t f th I, ti f
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mounting in the device housing 16. Another advantage is that c
for exanpl e je®ed withhhardtogblgmlasfic cérepadenipcefetablysiynigjetBodmoniding. In this

necessariJly have to be acconpanied b a geonetric change in the
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20 to support the tape cassette 12 in a tilt-free manner. They span
a posi ti oni rig thatdweher detils gédwerodesadd yotlnegwi heoteadribvdiesr . 1t is

| ocked in this plane by neans of two pins 20 42, 44 which engage in
openi ngs of the tape cassette 12. In this case as elucidated in nore

detail belo e i 46 in the fgormof U sh | eaf
springs of W@%%&gﬁg{ﬁ§§§ﬁ3%2§%%§%§“§%t@% %QEH%QQF%ﬁg?%@oﬁﬁgﬁgg¥$ﬁﬂmﬁn
the i nt endedaenth er3asd the @sbentTd] Gevide flMOUSHSI MG thdRcEAs 2@EHE hdsefdbPM
bel ow with a broken | ongitudinal half. A test 25 tape 50 can be

pul | ed flfom heswdfagdiospew boexpgaignitoindarandensiyatestad en tps spdie] assambly

t he cassette; housing 48. -The. test e is deflected by_.a. tape
gui di ng f rar%mgg%eo%éﬁréfrg dgglﬁ% fl}%lgltl%aB " ?gl q%”ﬁﬁ)g{j{}\tééﬁcets?‘?éy L5485 s in
order to al lnashostyfhttididof dt aRds@ingBit 2Q|a$§&tﬁ/ama§édﬁslyt RsdWeb18PBh HRd
to the front and a reflectonmetric neasurenent to be carried out on

the rear si déatfoarr2( w9 hatdhe pwewringdundioscas bs chgsker indepkndintly afray
mounting in the device housing 16. Another advantage is that changes for example

15 in the design of the device housing 16 do not necessarily have to be accompanied by

a geometric change in the platform 20 and the functional parts assembled thereon.

‘Three upwards projecting plastic supports 40 are moulded onto the platform 20 to
support the tape cassette 12 in a tilt-free manner. They span a positioning plane in a
geometrically unequivocal manner. It is locked in this plane by means of two pins

20 42, 44 which engage in openings of the tape cassette 12. In this case as elucidated in
more detail below, two pressure springs 46 in the form of U-shaped leaf springs of
the spring arrangement 26 ensure a clamping connection in the intended end

position.

Fig. 3 shows the tape cassette 12 from below with a broken longitudinal half. A test
25  tape 50 can be pulled from a storage spool 52 and wound onto a take-up spool 54 in
the cassette housing 48. The test tape 50 is deflected by a tape guiding frame 56

over an application tip 58 between the spools in order to allow body fluid (blood or



chem cals which react with the analyte (glucose) in the applied bl ood
fluid are nmounted in sections on the test tape 12 and, when the rear
side is illumnated they 5 result in a neasurable change in the |ight
that is radiated back. A free space 62 %i kept free behind the
application tip 58 to enable the neasuri‘hg head 22 to engage for the
rear side neasurenent. In order to advance the test tape 50, the hub
64 of the take-up spool 54 is connected wth the drive pin 32 in a
rotationalIyﬁﬁb@Eé@gﬁnhh@nﬂﬁ¢ﬁpﬁ@§8mrGK%@N%MQE@@UKﬂn@mpmmwmedﬂﬁn t he

cover side on_th tte h n .48 acts i .S connect i

agai nst the d¥i've’ 3 Fmﬁﬂgﬁil QﬂPgﬁdeﬁgF&Pé@fﬁﬁﬂgﬁf gﬁﬂ'hole
70 for pluggiegiem thicﬁ@ea@t Qgih4ide arthtOfaiidese) M&ta{p@h@a gféo@mldoe{rew ded
as further positioning elements in the cassette housing 48. \Wen the

t ape casset ti@omﬁe@) Inageedontshay tho test tape pii argd, wilieh tltmearrszaleaqsehimdlmiep they
firstly nsure area of _the

cylindrical 34 moq‘ nﬁ%p‘% %ﬁgﬁg?lnaELe B%l Jha\égse‘%g%%e&;%"ét e SRt i6Ads

free. Two sligpinge Baﬁﬁ'@thz?ap{)matﬁ)h@a B8ES SHe BRMAAAGS H0heaB O 16 eﬁgsﬁel on
t he cassette housing to elimnate F hi s renai ni ng cl earance.

in fig. 4 thiergeraargedreneasdsseni.bed above enables a sinplified
insertion of the tape cassette 12 into the test device 10 and at the
sanme time a high positioning 20 accuracy in the intended neasuring

po_si tion wt o?dé’ll% Q@{’a@@@ﬁ%‘?g& tag)e StOCLh' %%P %%1 otfn et at es g gg OPPeC

"fixed" of the casse in evi te iTS

can be i nserweldltidi dre@tpiy 32 ﬂi@rdtit%nﬁﬁﬁﬁﬁkécﬁm@ﬂi@%bi’@ﬁre %1&1@/66 he user
in alinear novenent that is endicular to the platform 20 and

still bel% oosepyrigs e C@Y\ertSW@ ontt peaseqitedionsing 48 agig in Biphewgadinn v by
closing the Q%H% ﬂ@d%9¥§ﬁ1%n ééle cassette is 25 pressed into its

desired end ﬁb5| I'on an there under the force of the cover
spring 28. In this process the various positioning el enents and
springs act in a -9- nutually coordinated manner in order to position
t he casset t eAmoblinp hnkrG8oamd a round hole 70 for plugging onto the pins 42, 44 of the

platform 20 are provided as further positioning elements in the cassette housing 48.

When the tape cassette is placed thereon the pins with their tapered tip firstly ensure
15 alarge degree of play whereas in the area of the cylindrical base of the pin only a

reduced atr gap still remains free. Two sloping faces 72 for the pressure springs 46

are formed on the cassette housing to eliminate this remaining clearance.

Asg shown in fig. 4 the arrangement described above enables a simplified insertion
of the tape cassette 12 into the test device 10 and at the same time a high positioning

20 accuracy in the intended measuring position with a path-dependent switching of the
states "loose"” and "fixed" of the cassette in the device. At first the tape cassette 12
can be inserted directly into the cassette compartment 18 by the user in a linear
movement that is perpendicular to the platform 20 and still be loosely placed on the
tapered pins 42, 44. Subsequently by closing the housing cover 14, the cassette is

25  pressed into its desired end position and locked there under the force of the cover

spring 28. In this process the various positioning elements and springs actin a



tol erances relative to the neasuring unit 22. The supports 40, 42
define the positioning plane and thus reduce three of the six
possi bl e degrees of freedom for novenent potential of the tape
cassette 12. The 5 conbination of pin ﬁg and round hol e 70 reduces
two further degrees of freedom The renmining rotational degree of
freedomis prevented by the pin 42 in conjunction with the obl ong
hole 68. In order to avoid an initial jamm ng during insertion, the
posi ti oni ng @ubwdntogdinated Mahne7m cadet td Rosideh thielcaswetie dithpl moement

pl ay of abou} 1 ”W1lT thz ﬁfssette 10 .l ongi tudi nal direction. This
di spl acenent OpT YT EIANELD HSTBEPSBY Wil % ference in diameters

bet ween the round hole 70 and pin 44 while the oblong hole 68 has a
somewhat | arger hole length. In order to ensure a reproducible end

posi tion, thehe RHPSISLUE 4Ieling thedfsitdhi pland aHP tagakdft thib€oDRYEkS 72
ensure a clanpingﬁgangential engagenent of the pin 44 at its base.
In this connekssiblrflegrsss af froedost prapovemenumteipt picihe tapezdeicti¢ bhdihe
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the insert edTeN@naQshgd id®atiodal ARASEUTIMGIRNAS prehted BetheRid ¢2aln pat h of
the neasuring head 22 runs at right angles to the direction of tape
transport of camjectapwittdsseblpas held 68a reproduci bl e detection of the
test field is ensured by the very precise positioning. 20 As al ready
mentioned, the take-up spool 54 forns a formfitting coupling with

the drive pin. .CaS . i i S
avant ageouaie e st ERGRERL e HeidnBBBL W pos RGNl palS
(output) of #h&0cadpl]sfpalkech displaecratre piytes abovti lahm ianhd fsscere hand,

enable the two sides to be centred relative to one another, (coaxi al
al i gnmentd) amgl’fl&fhmﬁ HaegtRel ishtplacemapidtiay s dgterpinge by ke diffsiraremt  of

thi s conneot | an e Refed BokAIRT AN L o e AU e B s
formfit el esormdvehathirgdn halededdih dn-orded to ensure a reproducible end position, the
pressure springs 46 which run up against the bevels 72 ensure a clamping tangential
engagement of the pin 44 at its base. In this connection the drive pin 32 has
15  sufficient additional transverse play and the frontal drivers make a rotationally fixed

form fit with the hub 64 under the force of the springs 31, 66.

In the inserted end position or measuring position, the optical path of the measuring
head 22 runs at right angles to the direction of tape transport of the tape cassette and

a reproducible detection of the test field is ensured by the very precise positioning.

20  Asalready mentioned, the take-up spool 54 forms a form-fitting coupling with the
drive pin 32 when the cassette 12 is inserted. Generally it is advantageous when the
driving side (input) and the driven side (output) of the coupling each have elements
which, on the one hand, enable the two sides to be centred relative to one another
(coaxial alignment) and, on the other hand, translate a rotational movement of the

25  input side into a rotational movement of the output side. In this connection a

rotationally locked connection can be ensured by form-fit elements which are able



to generate a formfit with their respective counterpart. In this
process an el enent of the input side engages into a gap between two
el enrents of the output side. When the cassette is inserted, the
formfit elements may not stand "tooth 9 gap" but rather "tooth to
tooth". This orientation of the elements of the input and output side
of the 5 formfit coupling would hold up or block the insertion
process in such a manner that the cassette would not reach the

desi red end tpasierpten formtiavidebeis eesp@dive courderpiny. Intthie prasess ancldrdem of
put the devige.into.operation wthout an addition renedy..,| order
o avor 't i 0e st ST BERES S vin e e Bt GO wh BB gt ay e 5
the present cagRRSsEy wedricdnthe ey iekidhess @h-H MR tahS "BolRab FgaIIQf bidt R@her
device 10 in the formof a driver 10 32. The sel ected yielding

nmovenent is ‘&dthko topHe. Vhispdeuigtien efbatlemsninof did ippwpnd wgtput sidelefithby

Gner enod: ARTS op R enrerty AR kG B ndefnpreer i cudb e g
the sel ect edphe esfaeti WBINH nBKRAHH Bic dEHR NG E_@Eiﬂgn a8l BERBYicE WndeRbs®, be
part of the cassette (e.g. as a part within the hub 64). The

yi el di ng noviberesit cewldingt petikhe g vaessintoaeticedtiop vathopbar] lditdemat tamedpyln

"forced tw sti,ng" of.,the formfi el nts dur,ing the insert,ion

or otocs so ettt sl drd Pl fonfoa RN Wb Do lS visBE b InsPlosent 1

to tooth" i nfo@stthigioRsd ﬂiibl@l_ﬁltghélélﬁ&ﬁh‘s 4 ParféPrhe dd18e Yo 8l @i RGnEbEIBHer can
n

be a separate conponent” (W an associated spring) as in the
present dase3bibe ptledehyiglding beveamgig axgdl. Theyicldpgelonemisaxialbuspping

i de such that, by desi d/or choige of. material .a, vielding duri
nser i on 200kl RS Of A PR ABHR £ s G g0 Byt on

can take place. In order to renove a used tape cassette 12, the user
only has to open the housing cover 14 in order to thus trigger an

aut omat i ¢ | i Gthengnbddimbatsdashtfictioy akdheonpei®ablt dnahensdd of e 9aisted 1,
66 and 46. The interaction of the springs ensures that the cassette

is lifted irPrpRadineiexampienbhe patdene dpment coufdpbiorbegsrinidhg pasgette (e.g.

32, 44 subsoa o b bRt TR HERng R et bR BRE LA MANETS)

out of tite cassaybe "¢atgbriiaERt of heb@nfit Bments during the insertion process so
that the form-fit elements twist from the position "tooth to tooth" into the position
"tooth to gap”. The yielding element can be a separate component (with an
associated spring) as in the present case but it can also be a part of the input or also

output side such that by design and/or choice of material a yielding during insertion

20 as well as the transmission of torque during operation can take place.

In order to remove a used tape cassette 12, the user only has to open the housing
cover 14 in order to thus trigger an automatic lifting of the cassette by the pre-
tensioned springs 31, 66 and 46. The interaction of the springs ensures that the
cassette is lifted in parallel at two spaced-apart support points thus avoiding

25 wedging in the cylindrical area of the positioning pins 42, 44, Subsequently it is
possible to allow the cassette 12 to fall out of the cassette compartment 18 when the
cover 14 points downwards solely under the force of gravity without additional

application of force.



cover 14 points downwards solely under the force of gravity w thout
additional application of force. -11- Clains 1. Test systemin
particular for carrying out blood sugar tests with a diagnostic tape
cassette (12) which conprises a mﬁndablglanalytical test tape (50)
for detecting an analyte and a cassetfe housing (48) accommopdati ng
the test tape 5 (50), and a test device (10) which has a device
housing (16) for inserting and rempving the tape cassette (12) and a
preferably dplaimal neasuring unit (22) for detecting the analyte on
the test tape (50), characterized in that the tape cassette (12) can
be detachably fastened by nmeans of positioning elenments (24) on a

ﬁLZtSL(rJ:' rr?g( 321? ) m();'%slegrs{e& {'ﬂg%]ltgc%\{é{ i ac%qﬁﬁ{gr}%g &1]0%21 lsa%]a? 8%5% \%JE%?%la'gnostlc

be engaged t her ewpd dussede (mat/hxsly strepniRe a%ddabga dmalyeicall 83ttape (50) for
characterized in that the platform (20) fornms the base of a cassette
conpart ment (18) defectingapyanalie apda spsseftq amping (48) apeammegatingnthe test tape
according to cl ai t r 20)
. g (B o o fost S8 AGhPEhRR fal AalhEl hth @5@%09 [iBdiRe G

is fornmed by a ne nica e suppor

held in the devi Ieﬁiohﬁhgslhm@pé &&);etﬁ}(l@ﬁiiﬂ%ﬁrbf&&bﬁ?@]ﬁ&ai theashEigg ubly @22@”1
according to one of the clains 1 to 3, characterized in that the

platform (20) as fahd@egtiagrthe nsditeipmgegast fanedAdk swasferaem Ehat;ﬂwﬁ@m t
(36) and plastig ?S%Et%ilje%gl)l bé 8%‘[%%b§r%st§%% b nQeans fafel srllu?lﬁ gl{:ﬁlgnts

according to one S aracterd z

posi tioning el emantsor 28)tfeOAPI0)Seoumedah dhe ddvicRiBLARE V1) Ahe ehat the
poi nt - shaped or linear raised supports (40) that are di sposed on the

pl at f or i 20) f ormeasyiing unit (223 isslikndbr attaglad arhige plaplers 48Qearcan ba 2) .

engaged therewith.

2. Test system according to claim 1, characterized in that the platform (20)

forms the base of a cassette compartment (18) in the device housing (16).

L

Test system according to claim 1 or 2, characterized in that the platform
15 (20) is formed by a mechanically self-stable support plate (36) which is held

in the device housing (16) by connecting means.

4. Test systern according to one of the claims 1 to 3, characterized in that the
platform (20) as an outsert moulding part consists of a metal support (36)

and plastic parts (38) formed thereon.

20 5. Test system according to one of the claims 1 to 4, characterized in that the
positioning elements (24) comprise several, preferably three point-shaped or
linear raised supports (40) that are disposed on the platform (20) for a tilt-
free support for the tape cassette (12).



-12- 6. Test system according to one of the clains 1 to 5,
characterized in that the positioning elenents (24; 42, 44) arranged
on the platform (20) can be engaged in pairs with positioning

el enents (24; 68, 70) of the tape cassegée (12) while nullifying a
di spl acenent play. 5 7. Test system accofding to claim6,
characterized in that the displacenent play is between 1 nmand 3
mm 8. Test system according to one of the clains 1 to 7,
characterized i n Tdshsystereaccpubing foamierng thel daipmstisio 2 dharacrepized én Htat the

| east one positioning pin. (42, ) .1 he. base of which is | i ndri cal
and tapers tomard§mﬂg@ﬂgﬁéénﬂﬁﬁéﬁiﬁé©ﬁj?%@Em§f§§@%9%§§%ﬁGﬁﬁﬁmigfone
of the clains 1 té?lgggedQH%ﬁ%{wﬁh'p%ﬁqmiﬁ bRatents184; 48050 41QRE BYe BALERNL S
(24) have at | east one obl ong hole (68% or round hole (70) for the
engagenent of a dgdg] whidhiwlgHipaga (4placetddnt ple. Test system accordi ng
to one of the clains | to 9, characterized in that when the tape
cassette (12) is inserted, it noves froma | oose insertion 15

position. ntp a def] fixed.nmeasur.in osition.i.n device by the
Betion ot "o spr i Fg BERahERLITE B £RRAd PR 4F eV in b Bt
for carrying outjhgqg®e§ugan1hﬁ§hg3Whhp a diagnostic tape cassette
(12) which conprises a wi ndable analytical test tape (50) for
detecting an analyte and a cassette housing (48) accommodating the
test tape 20 (50), and a test device (10) which has a device_ housing
(16]2 foL | i nsge:_ti nkEshsygtent mm%tqqggaog&ﬁfzi@a@ggépﬂe_ckmyteamda:that the
preferably optic r . ; . n
the test tape (5 (Fﬁgﬂgggﬁ é?#gg%Jln %%%yﬁ&ﬁeHﬁ%&%@ﬁ?g&g?gggﬁé¥{ﬁhg

(12) is inserted,bast ofwlies if tyoindeacdl @as expebrgewhidofs peskhd.on - 13 into
a defined fixed nmeasuring position in the device under the action of
a

10 9. Test system according to one of the claims 1 to 8, characterized in that the
positioning elements (24) have at least one oblong hole (68) or round hole

(70) for the engagement of a positioning pin (42, 44).

10.  Test system according to one of the claims 1 to 9, characterized in that
when the tape cassette (12) is inserted, it moves from a loose insertion
15 position into a defined fixed measuring position in the device by the action

of a spring arrangement (26).

11.  Test system in particular for carrying out blood sugar tests with a diagnostic
tape cassette (12) which comprises a windable analytical test tape (50) for
detecting an analyte and a cassette housing (48) accommodating the test tape

20 (50}, and a test device (10) which has a device housing (16) for inserting and
removing the tape cassette (12) and a preferably optical measuring unit (22)
for detecting the analyte on the test tape (50), characterized in that when

the tape cassette (12) is inserted, it moves from a loose insertion position



spring arrangenent (26). 12. Test system according to one of the
clainms 1 to 11, characterized in that the tape cassette (12) can be
inserted into the test device (10) in an uniaxial 5 nmotion in the
direction of an insertion axis. 13. Tesl system accordi ng to one of
the clains 10 to 12, characterized in i A the spring arrangenent
(26) has at | east one conpression spring (28, 66) that can be
conpressed in the direction of the insertion axis. 14. Test system
accordi ng to one 8% adpdingd dixpd measuriog PBsition ar the devicy wuatler thet detibn o
the spring arran egen%uéZG C &6?6 actuated by closing a housing
cover of the test dedi'd® 8?. 5. Test system according to claim
14, characterized in that a conpression spring (28) of the spring
arrangenent (26) projecting fromthe inner side of a housing cover
of the test ievi CEs(hQken sccsppoftond of hetddmisnsent eshara@eriz&l Grmhaet t e
(12) when the housing cover is closed. 16. Test system according to
one of the cl ai mehaEPe gassefte dRxpanchednsezisd inta thenlgst dsvice 6HPriv er nomxial

spring (&6) of thrﬁot?%ﬁh@ﬁ*e & Cﬁgg?ﬁﬁmé%@l?ﬁggages with a take- up

spool (54) of the tape cassSette est system according to
one of the clains 10 to 16, characterized in that 20 the spring
arrangenent (26) has at |east one pressure spring (46) which can be
defl ect ed crid@sswisst fystetrhacbriser toicma ofidiesldims A0 de 1 2 tdhaf@dterigedCina Byt
connection of the tape cassette (12). - 14 18. Test system accordin
to claim17, charthtiRMEAPNETMNAOIREAJFEE QU ePBETSIRG SPrE (28usioL Hhaf s
preferably in th J sioned by a

sl opi ng face (72$m§$ét @®¥§%§q§§§§g%%g&?%@??g%gg%ﬁggﬁ'systen1
according to one of the clainms 10 to 18, characterized in that

14, Test system according to one of the claims 10 to 13, characterized in that
10 the spring arrangement (26) can be actuated by closing a housing cover of

the test device (10).

15, Test system according to claim 14, characterized in that a compression
spring (28) of the spring arrangement (26) projecting from the inner side of a
housing cover of the test device (10) is supported on the inserted tape

15 cassette (12) when the housing cover is closed.

16. Test system according to one of the claims 10 to 15, characterized in that a
compression spring (66) of the spring arrangement (26) engages with a take-

up spool (54) of the tape cassette (12).

17.  Test system according to one of the claims 10 to 16, characterized in that
20 the spring arrangement (26) has at least one pressure spring (46) which can
be deflected crosswise to the insertion axis in order to make a clamp

connection of the tape cassette (12).



5 the inserted tape cassette (12) is spring-loaded by the spring
arrangenment (26) at at |east two spaced apart support points. 20.
Test system according to one of the clains 12 to 19, characterized in
that in the direction of the insertion,axis the nmeasuring unit (22)
engages in a free space (62) of the téﬂ)%'cassette (12) inserted into
the test device (10). 10 21. Test system according to one of the
clainms 1 to 20, characterized in that the neasuring unit (22) is
formed by a Fef| ebast arteghascording focclmpaklichmgeterizad imthatttiedpressutdspring

platform (20) where the optical path of the neasurin head r.uns
crosswise to the @lg)r‘gﬁltc}léﬁp% er?ba\ggl ttth‘?fE'b%ffat le%f?spflﬂﬁc Pereirysianedby a
(12) located in difgngERsyri @gt%qg}'bgéaggbtte%ﬁz)_zz. Test system according
to one of the clainms 1 to 21, characterized’'in that the tape

cassette (12) can be connected to a tape drive of the device by
means of a coupling and that the coupling has formfit el ements (32,
64) whi ch ulfbn itesepsiconasprdimptoansel thesdainsd 0(a 2§, danaderibedoinghat
into a rotation c t position with one another by a
ylelding 20 mova oty SRSRRTTENL B pal) B ol oS R enGen
(52) and a take- upspRa0lealtadd spacod@bhrt s@pod doaRe gui de (56) for the
defined transport of an analytical test tape (50) between the spools
(52, 54) which is designed as a disposable for a test system
accordi ng tq)one,Pf the previogus clains. o

20. est system according to one of the claims 12 to 19, characterized in that

in the direction of the insertion axis the measuring unit (22) engages in a free

space (62) of the tape cassette (12) inserted into the test device (10).

10 21.  Test system according to one of the claims 1 to 20, characterized in that
the measuring unit (22) is formed by a reflection-photometric measuring
head mounted on the platform (20) where the optical path of the measuring
head runs crosswise to the direction of tape transport of the tape cassette (12)

located in the measuring position.

15 22, Test system according to one of the claims [ to 21, characterized in that
the tape cassette (12) can be connected to a tape drive of the device by
means of a coupling and that the coupling has form-fit elements (32, 64)
which upon insertion of the tape cassette (12) can be brought into a
rotationally locked engagement position with one another by a yielding

20 movement.

N
I

Tape cassette (12) with a supply spool (52) and a take-up spool (54) as well
as a tape guide (56) for the defined transport of an analytical test tape (50)
between the spools (52, 54) which is designed as a disposable for a test

system according to one of the previous claims.



