- 1 - Test system Description The invention concerns a test systemin
particular for carrying out blood sugar tests with a diagnostic tape
cassette which conprises a wi ndable anal ytical test tape for 5
detecting an analyte and a cassette housing accommodating the test
tape, and a test device which has a devige 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 abetics andlg&sy&égnineq photonetrically after the application of a
smal | anmount of“sanple in order to determ ne the glucose content in
a bl ood sanple as exactly and reliably as possible. In this process
the measuring strips are usually held during the nmeasurenent by
hol di ng st rucPesceiptighi ch 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
measur enent  SYRd 0LPRE WK rnkat it Sydicn M i@l aER8Gihe ok Ja%g At
conponents. The used individual strips are renoved ffom the d8vi ce

af ter conpl et wish a diagnortic farg sasselrewhich neinpiises a ivipleble dndfticaBiestdapeniyr

w t hout digposal ..w thi he devi space is saved in a snal

nand- hel d sievioes ik 4" e R e S SRR Pl e f Rl ana o e
construction daiendidesasdaRsicabbusitafor nterlity dndvahydgdg the tipercafiette and
primary systemfuynctions. In this copnection it should 20be taken
into consider %?‘ieg"ﬁa h%ﬁtlcﬁhr@e%ﬁlé@‘i‘%:‘énﬁgﬂg?t?@‘n& theanphyterpache testitames |
several functions simultaneously: covering (protection of the
systen), design representation, positioning of the individual

conponents r elnaividial fes sefiR haropBeibudy BesiRedian ipaticStot ie@BifAtgnddN &
shift of many functions intqg one conpgnent generates several

cont r adi ct or ydipRediGe frehasm exanipgs etorpaidcadly plerthe spplicatia of msmetiementi on
iofS LQ 36% grar a(/jflsggalbgg{; E’M\%ﬂ.&’: deeke)gn(&qx@glh&ge B0MHe A 654 B804 SREAS SNLALAPIN
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 simultancously: 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 sane tinme the other functional demands - nechani 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 been proposed that a plurality
of tests be provided and di sposed of again on a test tape in the form
5 of a tape cassette. Such tape cassettes are intended to be inserted
as a disposable part into conpact hand-held devices in order to allow
al I necessathe sanzltirné thalotletr petidwal demamdsr- methanitalatiffontap iand ptegisand
rapidly. O this basjs the object of the,inventi?n_is to further

i nprove t heTql@be Rositioang 9 thsyysten assemiply vgits oire spspifigientlyaghisyed. i n a
conpact design a high positioning 1l0accuracy and particul ar user
friendliness when using tape cassettes. The conbi nation of features
stated in chaber &b RRRvddddiforld SRAREGort ﬁ@ﬁﬂg&vg HalhgeaAPbeGT rog&%d
preanmbl e of these clains is known from WO A-2008/ 022999 AdJ%n ageous
enbodi nent s thane pTunalith ef tedis e lpopndatt adalispobal dfregaintonartegtgpede the/fodn
fromthe deBFndent claigs. 15The inventjon %i q%§ed og th%.id&g of
carryi ng® ouP! @€ fsselify SHEP BPecasselieg apmintandechia by 1pieried f ¢ disepspblaParthe
measuring uphif cAffhc® nelERAE 8BYiesGRRRRE WEMIdWISN RLRsAYy ShahRtRl 4td8 to b
conponent. Accordingly 1t 1s proposed according to the I'nvention tﬁat
t he tape casmdtd eutcanorhaicdbdy amdhabidyy.f ast ened by neans of positioning
el ements on a platform nmounted in the device housing and that the
measuring unit is 20 fixedly attached on the platformor can be

engaged thepewth. .Ipn this ner the asuring unit is arranged in a
Gof s med r o Gt Opes MeiBiect ARRE Riventin 50 Pz BubBie aloed g er ¢ o

Wi t hout di r 8Ghbaediin VIR pHARErt RN SRSy CRMRJAGALSdesiBiS mg@]%&mdﬁi@ eates a
sort of nechani cal backbone which allows the attachnent or docking of
t he meakbr i agguracy andpaltienlablises frient bupess whga psing tape cheseiassi t i oned
reproduci bly within 25narrow limts. - 3 - The platform

advant ageously forns the base of a cassette conpartnent in the device

housi ng so that the user.can easily.insert . and r.enove the tape .
cassette. A#(;ff ﬁ%@&élag\‘ll/%nnf) ggeéigﬁ%s S(Sat%%ﬂﬁl ﬁ@HPS 6&5@ i lc}elé; Hr?%({se‘f e a%l%ﬁef tB}Sm
is formed bybjactmeneapr&aitly Selifiesst dbin®s SYPREWN Bicd ewmliachodssodrebel
in the device housing bg

Advantageous embodiments and further developments of the invention are derived

from the dependent claims.

15  The invention is based on the idea of carrying out the measuring process
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
clements on a platform mounted in the device housing and that the measuring unit is

20  fixedly attached on the platform or can be engaged therewith. In this manner the
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

25  narrow limits.



5connecting neans. This can be manufactured particularly

advant ageously when the platformas an outsert noul ding part consists
of a netal support and plastic parts forned thereon. In order to
create a tilt-free flat support for the tape cassette, it is

advant ageous when the positioning el ement s conpri se several and

preferably three point-shaped or 10linear raised supports that are
di sposed on the platform Further degrees of freedom of novenent can

be limted by ng of the fact that pqsitioning elenents arranged on
the platform gg%&ﬁ&“?h@é@@ﬁ%@ﬁ“béﬁ?’é th bese ?f@s‘iaﬁsieﬁ‘i"ﬁ’%’@aéqﬁ@ﬁf_eﬁtt%e ‘%ﬁ’lcﬁhe
tape cassett exyhidg@o AR HeDReEn SAHP I RER TR Yo _nﬁb@me_tagjéggssgﬁgl spl acement

pl ay whi ch shoul d "enabl e a sinple prepositioning i vant ageousl y
between 1 mmand 3 mMm 15In a preferred enbodi ment the positioning

el ements conprise at |east one positioning pin the base of which is
cylindrical afgogiAdvatacsqes dabodiment proyidgn that the plagfaim isdorpaddyanabl e
an intuitive RLAGEIEIN sePstdui . deabi '

connection it iIs al szl)v i:dvsar]{{.ﬁsdl gﬂgﬁ&v\kgﬁﬁﬁéﬂ%ggl?tﬁ{egﬁ{l”geghgisglﬁgﬁt s have
at | east ohe olnesiggmmuass. dhisrcew helmamifectiitod partieulahgaiyemegdousif when the

ositionin in.. 20A further ferred aspect of. the invention is
Phat when ¢ nePPpE: .28 Bl onoo o mSeLwbpo P Fggas
i nsertion posfoimehthefeb® a defined fixed neasuring position in the

devi ce under the action of a spring arrangenent. This enables a
particularly sinple handling by the user in which case such | ocking

of the cassetie that is swt _hﬁ%{i n a atg-de endent, manner can al so
be Simply 1 np AR GLE TR AL SraF POPRaT Ao o (Ot Gpiabopiageots vheh
hand- hel d devihg @ositionise elements comprise several and preferably three point-shaped or
10 linear raised supports that are disposed on the platform. Further degrees of freedom
of movement can be limited by means of the fact that positioning elements arranged
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 cagsette 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 ong. 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

compr ossi on sprvg BPrRRnRi PGBl TR R el BF el P s

i nner side of ingerkedusb Mig: eQ\devicOn 4 MevehRst indauinkRial SoSePRALE &ekcBbn bhe
inserted tape cassette 10when the housing cover is closed. In order
to achi eve fuMtWEFUPLHEEi ons, it is advant ageous 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 within narrow
tol erance |i nntdddiYo ssnastiffy dubendiolt eddsitioRfgSRiY AgaRideanOPRBINhe has
at | east one pressure spring which can be ;Sdeﬁfected Crosswi se to

t he i nsert onSPARE draigeneridias ableps Ree CoNUISRION SRIEB! con bo forapressedive
cassette. Ano [ aqels : QM ; i ich
is preferabl ytthitg ﬁfr%dft]fgﬂfo g{rh%qﬁ%h%a&l ag}aéfaqgglrh%ﬂggggﬁh?go%agée ééﬁgégt%e g"g@aa

sl opi ng face lof cloduez 4 mpsingassetdf ¢he test devidenThis dex bd awhieved by mesigiofithei n

t he devi ce, i% iﬁ advantageous,mhgg the inserted tape 20 assEtte [
spri ng- | oaded &t "4 PERESSIPREPEFLL LW B "[‘”aé‘gﬁﬁﬁnrttpr‘g%‘itﬁg omyghe nner
particul arly s@gadiousiafséver6f ineResEVicRes ApPorecdash (Y indBRaSaRficalsbe:
fact that in the direction of the insertion axis the nmeasuring unit
engages i W a Vhradhehansmgspveriecioggde cassette inserted into the test
device. In this connection it is al so advantageous when the neasuring
unit is formed by a reflection-photonetric neasuring head nounted -
5 - on the pl@thds B Mrere fihiRr aRkida) it Raktartleeb 8 yiBahipAdsiBR §inguns
crosswise to the direction of tape transport of the tape cassette

| ocated in the thsspsine prignasesnt engages Ttk atalsencwe sleafities tepgeassette.

advant ageousl y be connected to a tape drive of the device by neans of
a coupling where the coupling has formfit el enments which upon
insertion 5 ofhdGirddaR@ poABSE LdErCRANRBY MY BEr&Y 1d1BANS 1K itsDy means of
defl ection novenent froma separate initial position into a
rotational | y theécbattthg sigmesmangsoeint hasat lemd gue pigsiurd spmisg ohichivan be
formfit e | ) verco b he..def | ecti.on
roverent . 1 n raed Ao S8R A SRR bk e AT RS o
can be prevenhptcassdtte t Astisaimpiovemerit hrovides thasthe hadssige b viadsiet t e

hel d under per nmanent
P pre era%Rr 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



10t ape tension for a defined test positioning can easily be inserted
into the device. The invention also concerns a tape cassette with a
supply spool and a take-up spool as well as a tape guide for the
defined transport of an analytical test tape between the spools
wherein the tape cassette is designed orgis suitable and intended to
be used as a disposable in a test systemaccording to the invention.
15 The invention is further elucidated in the followng on the basis

of an enbodi nent e le,sh chematically in the. draw ng., Fi 1
Shows & b1 ooc g BETPH FEs ARG T iriogb e g P pR i The
receiving a tdépeticastepd @ankporoflRe BPEEdsiae 16HaREhiaRe nfdaSuring poligys the
pl atformaccording to fig. 1 in an enl arged perspective view. 20Fig.
3 shows a tape cassette as a test neans for the bl ood sugar test
device in a rtially broken view frombelow . - 6 - Fig. 4 shows the
test systemc ??jstfl%et ‘ia%ﬁtt‘éfarb?%ﬁlaagfﬂbﬂﬁl {;’% coneqie e @dang fiyive g?g _Q’Ftdﬁ‘&c? Bhe
cassette in anginddf 2BEEHIhE wheRMhe cORBLIKY 190 %orRiSRcrh&Rd wHRN Lfch AGrSdown
in the drawi ng enables, in the formof a hand- held device, a tape

cassette 2 td thdapheassatie gambe mavasiwingeaneef a deflagiinvahdenient Gerder t o
5 it i - ' | | es. d
cont Ty hy CrRbHEEAN REB bl L S3kRal) BB RPRIRRTR b, ©

| ocally by the patie sugar test
devi ce 10 wi tjosiionopithe fhrmefitetenishtsafan bl evdidedsic bgerdfing by theldefsgot he

cassette conpartnent 18, The bojtom of _{he cassette conpartnment 18 is
del i mited by BOYTePt &F HNSBARINT 2 1°F18P%%fr§e ERSYHIE SUERGNSFTEOR B30 fene

defined 10 rpeRhicdAOhe 8inORht GRhsUTRARMGIAS Hkfie Rdd ik bOmBxast | Y
position the tape cdssette 12 relative to the nmeasuring unit. For

this purpdse taiersin joos defineditesypesitéiamngtogn gabily be insenteigtedhodevidee
platform 20 and on the tape cassette 12 which in conjunction with a
spring arrangenent 26 ensure not only an exact positioning but also a

si mpl e handl i1ig iM8foh B0 E6kREAE b Bapk a8 ENARIEipply spool and a take-up spool
as well as a tape gnide 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 in 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 receiving 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 afape cassette as a test means for the blood sugar test device ina

partially broken view from below.



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 material and pre- bent. The cover 14 hinged on a
hi nge 30 can be swung towards an inserted tape cassette 12 such that
the cover spring 28 exerts a spring forgﬁ_onto the tape cassette
which is directed towards the platform20. On the platform20 a re.
tary drive pin 32 90of a tape drive that is axially spring-|oaded by
coil springs 31 can be ed with the tape cassette. Test tape

e fhedert H

material can r SHEPDF Biptephernsisiiag offiland spgar dest Aeviesrang inseried
housi ng openi ng 34 taﬁectaggé&éﬁ@dlg el licd glucose test there after
bl ood fluid has been appli ed. I's of the test procedure are for

exanpl e known from EP-A 1878379 to which reference is herewith
explicitly 'ﬂ& 25Fig. 2 shows the platform 20 with the functiona
parts assenbl ki]?f?éir%‘gﬁ‘ ¥ davics Hudwarde te dspipg enablgs. inthe foun of abandest
device 10. Thgid ASflel a %Q BSOS 21§ bY %@gtetdcﬁls an a:?alyncfap 151“%)1@{]1%& N
20 as an outsert noul di part froma nmetal support astic
parts 38 ixnj e@tny@nt arplutadigdoﬁshhﬁnmsmgblmddesamphes esltected ddnally hﬁth’e he
nmet al support ? aceq in the nould cavity of a closable noul ding
tool and pref % ?Hgb wi t h hardenabl e plastic conpound
preferably by |nject|on nmoul ding. In this 5process the formed plastic
is permanently anchored to the netal support by undercuts and
openi ngs. Théigurlo&mws tl@almﬂcﬂmghﬂed{ revice 1owith pespeaed sdsel [4df thahdédsmpar t
so that furt s of the oce551£ t hav to be described
e Boi

here. As a ce fPé?qeaéFé!}?eCﬁfse {59 PHIARE %F&%Sﬁ%ﬂ%ﬁ%a@w

i ncor porate algis tislneikddasyal plREsins2 ¢ Rhieh 8 a HBB LSRN fo@‘:he%ﬂh&ie
functions and thus becone a central assenbly. 10 Then all functions

can be exifedimeiitipg phaepriisalaneasyringanied? avd 1@ erastly pesition the tipe paskajte
during the coyrge;0 Jtoclﬁe/pg%]nﬁggﬁl@%wh%p%se SERP PSR NEERAR 3 T OF

t he neasuring function o asurin ageousTly
assenbl ed on ardqargpiged hothmpZifoso 20mad ot the tapeasyeiiteny Whieh in amjwatiorbe

checked i ndep dentl of a nou in t e device hDUSI 6. Anot her
Sdvantage | o EHLE TSGR Shaieas ilh et T RS BRIGOU 1o HHTP e

housi ng 16 dhaR@ing\PkRSBoEdsbotic oM@ hiede acconpani ed by a geonetric
change in the platform 20 and the functional parts assenbl ed thereon.

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 a tape 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



Three upwards projecting plastic supports 40 are noul ded onto the
platform 20 to support the tape cassette 12 in a tilt-free manner.
They span a positioning plane in a geonetrically unequivocal manner.
It is locked in this plane by neans of two pins 2042, 44 whi ch engage
i n openings of the tape cassette 12. In this case as elucidated in
nore detail bel ow, two pressure springs 46 in the formof U shaped

| eaf springs of the spring arrangement 26 ensure a clanping
connection in_the |qt§9ded end position. Fig. 3 shows the tape
cassette 12 f FEhibpaEPnm $hesanpuisgia moulsing ratidravan nietdl suppartésnd 25
tape 50 can b I to

t ake- up spoolﬁgﬁﬁﬁhﬁgﬁiﬁggéggﬁ%gi gﬁgﬁﬁﬂqﬁéﬁ;?ﬁ% tgﬁﬁﬂkgp%rgﬁg

defl ected by sppeps @amdnln@leMO@ltrbcasﬁy Oﬁﬁ-eafloablealmﬂldlﬁ@tolobﬁhdtprﬂ'eﬁ&y

{1 seue 11 ui o) R padpfn e o raMPptt aisbly bimiedmanpuine In i

nmeasur enent tgrofsds hdifined phastic RrpekRdhehBPdnchod§ o h QFneHFL‘L% pMibpose test
fields 60 provided with dry chenicals which react with fl?e ahal yte

(gl ucose) i n YHErCHISEN EPEISsoBhe Rrefess afrsactis lnewe tq anpegmskdhé irothe aitte
test tape 12 angd, fylgp détﬁﬁs ﬁi‘tgi?x% E%g%ﬁ: Hot hal/éjfgbt@%tg?cblbgiﬁé/ o, >result in

a neasurable change 1nt I's ' radra free space
62 is kept free behind the application tip 58 to enable the neasuring
head 22 to engage for the rear side neasurenent. In order to advance
the test tapeASOcenfiesloment Gathsfest Wétetl’fetképlaﬁolgp%tanammsm@tonﬂémcadnal

with the driv rtpkdqeléﬁle the & én?%la&elv%@?iﬂ YodsO ?hms Qor}]%{%ceen rgl{é

sprlng 66 10supported on the cover e A A T

acts in tli s Ben Iaﬁcﬁllnctlnnﬁ@albﬂii*.kpddftﬁtlﬁl‘ﬂd\i}ﬁbnﬁblﬂlyiéﬁtdd'tgl tBik.codkfnl QQE&ABQ
hol e 68 and a roun d hole g@efor ﬁ@ﬁgg onto the pins 42, 44 of the

pl at f orm 20 adr“ém% BAPHEE Ohe MG T 1l COMPRBCIEY REFETHIY Ipihe he
cassette houshaigudiy fudiRR iR heBGiGanReble écﬁlar&h%ﬁﬂy LAeheRE ]911 lﬁfé

pins with their tapered tip firstly ensure 15a | afge degree o
whereas in tHéaigrez0sp ﬂ@fﬁéﬁedwﬁwmgi f@mtlonagebmhepm mderpemhwy of 7 educed

air gap still p. faces, 72.f FEssur
springs 46 arlré&%%(sjth%ﬁ&?%eﬂ-calg eﬁ 't%l TR R |m1ﬂ%£°fﬁf@npe

remai ni ngscl eatleniesign ASths device lhcl‘usifnigg 6 dé nbhieecassirfln Yered be dedaiphlied by
above enables a sinplified |ns @ége t ape cassette 12 into the

test device f(geﬁli’?at”ﬁtc“[“}gg i g a[t Oh‘ﬁ finstiprgl paityrpsembled 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



70accuracy in the intended neasuring position with a path-dependent
switching of the states "l oose" and "fixed" of the cassette in the
device. At first the tape cassette 12 can be inserted directly into
the cassette conpartnent 18 by the user in a |inear novenent that is
perpendi cular to the platform 20 and still be | oosely placed on the
tapered pins 42, 44. Subsequently by clo%ing the housing cover 14,
the cassette is 25pressed into its desired end position and | ocked

there under the fqQrce of the cover spring 28. In this process the
various posi t iEH? Aide foetreppledtndhestmt apda gdlectpretsic meagirementiabs | y

coordi nat ed NBRPAGT odtdn Qﬁquﬁr iR, PAShik bﬁl%ogé}gsé ?@@E 8bh %%VYH&E iR fparr ow

tol erances relative to the measuring u orts 40, 42
define the podieniichi whichteantevignilic eimige (gawsd it ﬂmepp!m‘d Hdwel fhiik are

possi bl e degrees .of. freedom f.or tential of .t e
cassette 12. '?ﬁ%‘“%i%ft}‘?élf Bﬂle&?sq%‘\pﬁqzﬁnda PR Bierr S ds “’I”@gqﬁ]él%"s)’ t Wo
further degregsuloh o hegadablk clldige HEMBIiBhGat i9ladlaica DAtk ABdLBaf62 is
freedomis prevented by the pin 42 in conjunction with the obl ong

hol e 68. In Of@EHcE behwﬁdh%ia@kw@tmntupaii% tp gnghlsige d@ﬁfﬂwgglhﬁ@e%ttp@ngag? he

positioning efeiRNLrRAehadfemdd and 42, 68 allow a displacement play
of about 1 mmin the cassette 10l ongi tudi nal direction. This

di spl acenent play is determned by the difference in dianeters

bet ween the round hole 70 and pin 44 while the oblong hole 68 has a
sonewhat | ar ge@rordssteadvansgtthe tﬁFtﬁaRﬁi@eﬂleﬂl@}b éhstlithe tekempsped dd ibtaneel
position, th i St the vels 72
ensure a cl a%ﬂl&ét% gﬁggﬁlﬁzaﬁg%té@on\éﬁn%fr?{ak%#g?ﬁgr %gl%e%ﬂre it sgbase In
t hi s connéct | wppdrted ouirtha/fmvpr :nde&ﬁl ﬂlasasi&&uioﬁsmg émictﬂddhﬁs kombtion
transverse pl % r}ﬁ he f.ront al 1drivers make a rotationally fixed
formfit wit PR ReETEPBAINEdhe force of the springs 31, 66.

An oblong hole 68 and 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 air gap still remains free. Two sloping faces 72 for the pressure springs 46

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

As 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



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 reproduci bl e detection of
the test field is ensured by the very precise positioning. 20 As

al ready nentioned, the take-up spool 54 fornms a formfitting coupling
with the drive pin 32 when the cassette 12 is inserted. Cenerally it

i s advant ageous when the driving side (input) and the driven side

(output) of the cguplln ch have el ements which, on the one hand,
enabl e t he t wEEE SoordAEd FRAES SRoWel PPy R e srectiEvie parpaxi al

al i gnment) angﬂagﬂmgQﬁn@@hg&eggggﬂm’5§@§iate a rotational novenent of

the 25input side into a rotational venent of the output side. In
this connection a rotationally Iocked connectlon can be ensured by
formfit elengnts which are able - - to generate a formfit with
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woul d not r eagdhjirkBorfiRBh &Qd)bﬁﬁu@hagaggtl on in the device. Consequently

the user could not put the device into operation w thout an
additional remedy. In order to avoid this, one of the formfit

elenments is d ned to,yield n.th resent cqnstruction the
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during operation can take place. In order to reane a used tape
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ensures that e casse In para
support poi ntsreplvdscibieaedtiigh 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



95wedging 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 conpartnent 18 when the cover 14 points downwards sol ely
under the force of gravity without additional application of force.
Clainms 1. Test systemin particular for_qg[rying out bl ood sugar tests
with a diagnostic tape cassette (12) which conprises a w ndabl e

anal ytical test tape (50) for detecting an analyte and a cassette

housi n 48) accommpbdating the test tape 5(50), and . a test device
30y o Sn o) B RR AT B bR iR bpe B Pl 18 usroresh o HEoR S

tape cassett em it 406 eibaPis8A18aaRp YetOREd GR el IRGRUSH tRDo Pk side 2@ hed OF
detecting the analyte on the test tape (50), characterized in that

the tape cass@sicde (sipjeriedihePrditatementsyndyamt staed"tdsth tregapd butfrather

posi tioning el 243,..00 I [ un in th evi.ce

Pousi ng( 10) SR el i bl 8 HeeRe ST R s HE
on the pl & f oform{fR @puming canldislengadseckd thefmesmibhprodess TieGich & wghdNthat
according to din that the platform(20) forns

?Iainll, cﬁgraetehgéf C
the base of al'8&¥sRtTRHLOAYAFTHndcEiIm)end posifien gl dvidtotiersagrepts) .
3. Test syst e gt ebdllng: d;su@ tifel Ui thtP6pefatioh RANBEL A dad Blnd1 Rerh QBT 1L NE
platform 15(20) is formed by a nmechani'cally self-stable support plate
(36) which i sorfertelaveid tthe odeof the fruwist ahgneniso dépjened tmeeldi Ingheprasest
construction the yielding element is a part of the device 10 in the form of a driver
10 32. The selected yielding movement is axial. The yielding element is axially spring

loaded by means of the drive spring 31 configured as a cylindrical spring.

Other embodunents for this function are conceivable irrespective of the selected
embodiment example. The yielding element could also be part of the cassette (e.g.
as a part within the hub 64). The yielding movement could take place radially or be
15  rotatory by "forced twisting" of the form-fit elements 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 1t 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.



4. Test systemaccording to one of the clainms 1 to 3, characterized

in that the platform (20) as an outsert noul ding part consists of a

metal support (36) and plastic parts (38) formed thereon. 205. Test

system according to one of the clains 1 to 4, characterized in that

the positioning el ements (24) conprisé déveral, preferably three

poi nt -shaped or |inear raised supports (40) that are di sposed on the

platform (20) for a tilt-free support for the tape cassette (12). -

12 - 6. Test system according to one of the claims 1 to 5,

characterizedlaimst hat the positioning elenments (24; 42, 44) arranged

on the platform (20) can be engaged in pairs with positioning

el ements (24; 68, 70) of the tape casseépe (32) rh!leGnuLL;IéL?gr?zed
i spl acenent, pl a 57. Test system_.according to claimé6, ci (

?Insf hat the di's plyra?étesﬁfétﬁ{n B “iugﬁf1§%&%€¥ngumoaﬁau@r_ﬁqﬁst\ﬁlﬂ:retdtagsmem
according to one ] ; : i zed . _

posi ti onigng el enéﬁ{es&%%g)et?gﬁrl%}g%rﬁm%g@? Otgﬁge aﬁ%&?&&?ﬁtﬁ@eﬁgﬁ fEnZlZ,

44) the base of hiccting an analyteralid € edssettecholising (48)ta0WuhiEaddting the R 8-
8, characterized

109. Test .system ording to one of the clainms Ito | _
in that ?hg posi 2?‘@11? %Ftéjr%ﬁw% 1Qyicinbasen davidedwysing (k5) b losgtmg)%rﬁi

68) or round hok&ndifd tHeQind t posl t.1oni ng pin ,
24) ) 10. Test system a% él g r oq n%gﬁeggg%%g& I‘jilp ﬁ%&rgﬁlgf)o@ C?It%ea@?gn um‘f ((2 %
charact eri zed i nfurtiatectigthetanelyteapethe ass@bé €500, leharh ctedifteil e th tape

insertion
moves froma | 002 sette (12) can be detachably fastened by means of positioning elements
(24) on a platform (20) mounted in the device housing (16) and that the
10 measuring unit (22) is fixedly attached on the platform (20) or can be

engaged therewith.

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

forms the base of a cassette compartment (1 8) in the device housing (16).

3. 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 system 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).




15position into a defined fixed nmeasuring position in the device by
the action of a spring arrangenent (26). 11. Test systemin
particular for carrying out blood sugar tests with a diagnostic tape
cassette (12) which conprises a windablg,analytical test tape (50)
for detecting an analyte and a cassette %ousing (48) acconmopdati ng
the test tape 20(50), and a test device (10) which has a device
housing (16) for inserting and renoving the tape cassette (12) and a
preferably dpti calesimyaisnrdonerding to op22f theatainet do ) chpratteriaehinythat tie
the test tape (50),..characterized in that when the tape cassette (12)
is inserted, it r%%lgmflgg nfso@ge‘i%q ﬁggﬁqé}n@ﬁg%gﬁqlﬁ%}m@%c&n bg nto a
defined fixed neagid 3 ik 1 efmt i a
Spri ng.ar T angemeos L e P B S R T g Pl
claims 1 to 11, ¢harvdutegnillifythgadisplatenteneplhppe cassette (12) can be
inserted into the test device (10) in an uniaxial 5notion in the
direction of an insertion axis. 13. Test system according to one of
the cl ai 0to .characterized in that the spri rrangenment
(26) hasgzt ]71 eas#”%zatﬁésc%‘rﬁﬁ?"ef %’igéﬂ claiip O haragteriged i %@éﬁs geement

conpressed in thgla?ijgw%gm afmbh@3ifigerti on axis. 14. Test system
according to one of the clains 10 to 13, characterized in that 10the

spring arrangenent (26) can be actuated by cl osing a housing cover of
the test device (10). 15. Test system according to claim 14,
characteriz8d i nTeaystemaseqsdiagde ene of the claims 1 to 7, characterized in that the

positioning elements (24) comprise at least one positioning pin (42, 44) the

base of which is cylindrical and tapers towards its free end.

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 (28) of the spring arrangenent (26) projecting fromthe inner
side of a housi ng cover of the test device (10) is
supported on the inserted tape l1l5cassette (12) when the housing cover
is closed. 16. Test system according to;gne of the clains 10 to 15,
characterized in that a conpression spring (66) of the spring
arrangenment (26) engages with a take-up spool (54) of the tape
cassette (12). 17. Test system according to one of the clainms 10 to
16, charact eri zedor? defiaed figedvmeasvring gositiominthordeavicd @6der Hersaction bbast
one pressure spri 46) whi ch n be defl ected crosswi se to the
insertion axis iﬁB%?%%$$¥%mﬁgwggg cl anp connection of the tape
cassette (12). - 14 - 18. Test systemaccording to claim 17,
characterized in that the pressure spring (46) which is preferably in
the form of 1a. | edlestsyystemgiceadinpeopnebemeicRinad 18y 18 HaesithdzdPmanke 2)
of the tape casseftte (12). 19. Test system according to one of the
claims 10 to 18, hgiapaecasisticdéd) gan betintertsd ko thedest device Gk i asvmintiel
(12) is gpring-| - t i arrangenment (26) at at |east two
spaced a|§oart sup%@?@qﬁgﬁlﬁt@&(@% &%s S%@%‘?%’H?'accor ding to one of the
claims 12 to 19, characterized in that in the direction of the
insertion axis the neasuring unit (22) engages in a free space (62)
of the tapeldass@eitayftd)actordimpttedné of the thémé eSto Do ¢himctekbed in that
1021. Test system.accarding to one of the clainms 1 to 10,
characterized i nthesRINE AEangersnt (26) hamnatdeasbane qompressiondphiye €8, 66) that

refl ection-phot OFE.{)%%UJ&?Q%E& iMeﬁ%@&io@%%%F%ﬁgt he pl atform (20)

where the optica e measuring 1 8H3sswi se .to the
direction of tape transport of the tape cassette (12) located in the
measuring position.

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).



1522. Test system according to one of the clains 1 to 21,
characterized in that the tape cassette (12) can be connected to a
tape drive of the device by neans of a coupling and that the coupling
has formfit elenments (32, 64) which uppp insertion of the tape
cassette (12) can be brought into a rotationally | ocked engagenent
position with one anot her by a yielding 20novenent. 23. Tape cassette

(12) with a supplly spool (52) and a take-up spool (54) as well as a

tape guide (186) fl&pt Wﬁ@n&éﬁwrﬁm tp Ph‘ﬁ@dé’r @hafﬂctaﬁz%m that thepressute spEpg

(50) between the C ned as .a disposa

for a test systeﬁ@@&%g%%effﬁégﬁg % E’Pﬁ Of%(r?éa\;f% I%gce}nberpsretegsmne%bya
sloping face (72) of the tape cassette (12).

19.  Test system according to one of the claims 10 to 18, characterized in that
5 the inserted tape cassette (12) is spring-loaded by the spring arrangement

(26) at at least two spaced apart support points.

20.  Test 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 10, 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 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 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.

23.  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.



