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 housLng accomodating 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 10o0f sanple in order to determ ne the glucose content in
a bl ood sanple as exactly and reliably as possible. In this process

t he neasurin§e§}gkﬂﬁ are usually held during the measurenent 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
measur ement $heineenthecamnsend stdst systesn il motialdrdehedying duh dldodssgargests

conponents. The used individual, strips are remv fromthe devic
aftor conpi eViBA HETPHE b SRt BB A PO ORI eRy Hag o
Wi thout i sp@galindlahRhfyldRiddeMiete .h§1ﬁ)§1‘r\§adc§m%\ﬂ§gn% heRest IRE! and a test
hand- hel d devi ce and thé housing which has relatively |large

const r uct i ond¢vateewhkink bss ddedcatotusingver inserbeg imleinosthg the fape chwette and
primary systemfunctions., In this connection it should 20be taken
"nt o consi def BETSAPY RRNCH R e UEi BT AT R mEbERTAD 1H.R tHecost e |
several functions simultaneously: covering (protection of the
systen), design representation, positioning of the individual

conponent s 1 pldatide dsOstAPEhARYrERbuRBeeMBREEBIMN iadtics trbif the BiiRdiagddliSof
shift of many functions Into one conponent generates several

cont r adi ct or Yiabigaiapd merrxemaned rhatomduecadly fagiet the lappliqekien php baalk Amatiiion
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functional deimbgdss podEsbaniteabraekis the HeRgriab dirpsd S@alghatidving the
positioning of the systemassenbly units - are insufficiently
achi eved. 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



In order to achieve additional application advantages, it has already
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 ag%a di sposabl e part into
conpact hand-hel d devices in order to altow all necessary anal ytica
steps to be carried out automatically and rapidly. On this basis
the object of the invention is to further inprove the test systens
proposed i n theape tigre thy othanfingidriabdemins a neohpact silfsiignaad pricghke
positioning l0accuracy .and.parti.cul ar er friendliness when usjng
tape cassette a?”ﬁ"ll?gslﬁ%g A gﬁ}egxstglp PEHY BY S5t 48¢ Eﬁuﬁ'{%’r%‘eélfiéiaﬁll‘sle‘l'edand 11
is proposed to achieve this object. Advantageous enbodi nents and
further devel opnents of the invention are derived fromthe dependent
claims. The Inmtéartto achibwe RRsRMabipplibgidnteidathees it hyd 18a8¥ bednBoposed
measuring process 15geonetrically directly between the neasuring unit
and a di sposi! &pluEhiReet s baertdsdippd dispesegiof Bgaie emadess tape in the form
Accordingly id, d S i the.inventio hat .t he pe
cassettegtan&%gh%%&%%ﬁgb @jﬁggfé%%g%B%%&%%H%“@P%ﬁ %?HF%%?%&”B?%%@ﬁ?g
on a pl atf orimaaumniethind-Hde deeswsie ofietifl A wedlIndcbahnt HRIIRASHDs RYbe
unit is fixedly attached on the platformor can be engaged therew th.
In this mann@¥i¢hat2opemdigrlibhanduaridli s arranged in a defined rel ative
position in relation to the fastened tape cassette without directly

i nvol vi ng housi ng conponents. The platformcreates a sort of

mechani cal bofRoRs AL 6Bjcdl dANS ih/BRicH & 3¢ IR inUro ORI Rk
measuring unit and enabl €s a tape nmagazine to be ‘positione

r epr oduci bl yprapedeiin therprimwaitiand tehicve-in3 coniphd debigh kdigh padwimtiggeousl| y
forns th% base of gggassette coppartment in the device housing so
that thetlusefeCRRRY BasPIrjclpcuset mighdlinespiyhen priag tappsasseiiSet t e.  Anot her
advant ageous enbodi nent provides that the platformis fornmed by a
mechani cal ly self-stable support plate which is held in the device

housing Dby  The combination of features stated in claims 1 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.



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 fape cassette, it is

advant ageous when the positioning el enents conprise several and
preferably three point-shaped or 10l inear raised supports that are

di sposed on the platform Further degrees of freedom of novenent can
be |imted byhapladempadiahigeasty fohms thedsse ¢foniassstte compattwentriatpettvon
the platform can be aged in pairs with, positioning el enents of the
tape casset t &€ RHE8 tgag%? ek %'is‘%ﬁnﬁ%léﬁ%drf%“}?lvﬁy?e tgﬁ%t“f‘s?;\et@i spl acenent
pl ay whi ch should enable a sinple prepositioning is advant ageously
between 1 mmand 3 mMm 15In a preferred enbodi ment the positioning

el enents conprother Alvahi@gsius emdo@igfint hionidegthat thetphafddase femeathyeh is
cylindrical and tapers towards its free end in order to thus enable
an i ntuiti vempthasisanelbtablgsupnpstrlpicaviich isheldiadie dqvice ligusing by
connect i it I eou t it oni n | enent s have
at 1 east Sone-niafs el B BACRRRENEN SRR R0l 2RO G R B
posi tioni ng platforn2@Aaf sltidremowkefegiatednssP et nefal thghdriu@ila®o phs
that when the tape cassette is inserted, it passes froma | oose

i nsertion po@W@P Here9po 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 Casseﬁﬁt&dérhakfa& astm.tﬁfep@qu s}dﬁg%{z@&ltﬁ? %g@.@gsqa% i TRRMG tdpeSusAVRA

be sinply inplenmented In the sma nstal ['ation space of a

hand- hel d dethe pesitionind eleminctdoarprisepevevet ard prefaratiigridbd pgini-shagedot o
the fact_that the tape cassette can be inserted into the test device
ina movEhenttgah "%??%&HP%BH% at st g‘éPPSF o s riptraaet Furhgrdegrees Hgg??dp@n
axis. 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 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.



In order to substantially automate the end positioning, it is

advant ageous 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 devite. This can be achi eved by
means of the fact that a conpression spring of the spring arrangenent
projecting fromthe inner side of a housing cover of the test device
i s suppor t edAogihethapronsarene th handing mskiete the Tawilen thetephossitiegas bver
is closed. In order, t chieve further functions, it is.advaptageou
when & corpr Sedieginig s RS Wb o Shgn P i ouied 4B B iR
t ake- up spooih Bfertibeatigpe cassette. The desired end position can be
defined within narrow tolerance |linmts by nmeans of the fact that the
spring arrangenent has at |east one pressure spring which can be

15defl ected crosswise to the insertion axis in order to nmake a clanp

connect i on of e t¢ sphstansigHp pptemalgribe prsk pdsiipnings Hehed anweeelissvhendbe
the pressure_sprir i i erably in the.fo of .a |l eaf spring
can be prsjgt el le r?egn%%l}ll e%?%%%egﬁ%a? nae(;%e0 “the 5p %%%ﬁlg][a%as“el{etCé)mpressgc{ n

order to avoihe dived@innd thdinkbi€ofl @¥is @8d when the spENM@ R AGRANS: WAGR dbhbted
inserted tape 90cassette is spring-loaded at at | east two spaced

apart supporty geiing 8 hoysipmeaves of dielispt doigsadhiswende pelievadrbyongrnp ef the
achi eved by AR aoc]‘foﬂ}%qgses:;]o%cst 1'151E %?]thlaeréplfirg%arglnigg@telgﬁ? p'}f)ﬁ]étn%ggggﬁggcgé%%f 2

. tal
axi s the neasuring uni gages®©i o

inserted intgdd fita kRBIngABVECE: thé sl dbvieCONPPEEEDHN tHe ihsertdll &Pe cassette
advant ageous when the measuring unit is forned by a

ref | ect i éh- plibtrothe heiengedsuis depelead mounted - 5 - on the platform
where the optical path of the measuring head runs crosswi se to the
direction of tape transport of the tape cassette |ocated in the

measuri ng pthﬁagqoaﬁggv ﬁ@ﬁeﬁﬁﬁéﬂﬁ&ﬁtﬁﬂ@v%ﬁ%%%%?ﬁﬁ%yﬁk%n ﬁSﬁgﬁﬁﬁﬁ&?d

to a tape drive of t evi ce by nmeans o where t
coupl i ng hasofftbe sprfrigtareheemedtenpdhes vithpankd-ms gpdol ofithd edpetdassettape
cassette can be noved by neans of a deflection novenent froma
separate initial position into a rotationally |ocked engagenent

position. De ositions of the formfjt.elenents can be avoided or
bver cone. by THeTRFT BE1 PRt TerHE e e S e e Rk anS Phe
cassette duri,Rgad Asefie! s@ﬁng %Haxb?n&h?l‘(z%% st M r8urs3PBnd WRhIchn be
ensures that a tape cassette held under pernanent 10tape tension for
a defi nelh t edtflepwdicrasewisago drnineasin akidie drdedo tedie aciamnp ¢wndaidned 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



The invention al so 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
anal ytical 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 systemaccording to the invention. “I5The invention is further
elucidated in the follow ng on the basis of an enbodi nent exanple
shown schematically in the drawing. Fig. 1 shows a bl ood sugar test
devi ce wi t h crth¢ platfgrmatwdgreptha ppavalpétbof thecreasiungg beadapes cassetdate thn a

perspective diagra Fig. 2 sh the plattormaccording.to fig. 1 in
B enl ar ged Sk e rBat Othe e catuetin leeaka i e merdlieg eosuny
test neans for the bl ood sugar test device in a partially broken view
frombelow - 6 - Fig. 4 shows the test system consisting of blood

sugar test deitge @Rtk ReehdRdtdzaR8 ] CRsERhéRed 10 aXafd AW AFITBE HEvid IBW.
The bl ood sugar test device 10 shown in the drawi ng enables, in the

form of a hdmins Rk gowBipigvderathe sperlinadue fare-fipelemenie whitheynoadnsgsiican

lytical ' t t . | it f
el teats GOrRGor sprr BeRbREl S PERGLs Phtadieltol Pererterdcroame
t hensel ves. skbgate InisiBoysitidaantdl 00€ehtiSHABS lotiesitend et fékitdd. Mead

opened cover 14 of the housing 16 to rel ease the cassette conpartnent
18. The bot theitighs phide dassét elemenigpan baeyrider®rioyengemie fiyttealddiechon

pl atform 20 which I a _devi hass for the defined 10munting
bt “an_opt Al sttt A Br s dTaRiie s B cliely Be RS tpe
cassette prevented. At the same time it ensures that a tape cassette held under permanent

10 tape 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 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.



12 relative to the measuring unit. For this purpose several
positioning el ements 24 are arranged on the 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 sinple handling when
the cassette is exchanged. 15The spring “darrangenent 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&ipishgelown tie thitngee8 @osastingef laodgupovest dsvias andisnesrteed
tape cassette 12 such that .the. cover spring 28 exerts a spring force
onto the tape casddR%ESHHFCh2 CLSRTBERYSY Yowar ds the platform 20. On
the platform 20 a rotary drive pin 32 90of a tape drive that is
axially spring-loaded by coil springs 31 can be engaged with the tape
cassette. TeBie HieREsuFat RE @Nicean sBewh Rs Reftifd efbldsh & HaRQnist Meind-
into the area of a housing opening 34 in order to carry out a glucose
test there dfclddevitcadirpelcaisgtihad iheemserisdlas ed anddptical bensyfmableen puist to

d f | fro - A 1878379 '
< her owt h GEgRF DTy a6 e ST Sart RS h e PR Do e e

functional pakitssasseeRked thereon as an independent structural unit
of the test device 10. The outsert technique is used to - 7 - form
the platform 20 as an outsell noulding part froma netal support 36
and plasticﬂgarts 38 injection-noul ded thereon. In the outsert

techni que t Hegnkthomsshipplopd spar frshdedcq W witeampiengd cavertl eftheghousing
¢l osabl e mo 'edr'o’}gl 1Q%he éﬂgeti%rc%hga%ﬁmef{t is‘?‘rﬂ@ﬁm‘%;ﬁ'&f rdenabl g ﬁ&%ﬁédtc
conmpound prefera Fy by mjection nmoulding. I'n i'S "bprocess the

formed pl astigcisidslip@edrone platfpra RO edfdros b ldevioe tiadssis tRpras Hefied
undercuts and openi ngs. The process as _such is known to a person
ski |l ed 00 tReuUHNg of @1 PRkEal MpasuTEYe Wikl 2 and to £xacH peFien &he tapre ¢etctiBave

to be descri ltﬁelglaﬁ% &s 11 Fnds g{gﬁlﬁ‘!. Fg% ﬁlﬁgeréﬁpdgg rs%%?%lzy%gtmﬁx te?e}ﬁ?ée%%ezﬁl

1
pl atform 20 can 1 ncorporate uncti o ensur

essential dext aearfded Chitengsladitgh LHusd bedeMEcaasent 1 alwhagsaddhynctldhlhen
all functions can be expedien%%y i ndependently tested on this central
assenbl y duriiilya shancytangement 2feiisee nehaily 8@ exacs Posilipniag hporeng gmple

necessary fq#mhﬁgégﬁ%?@%kgﬁmﬁﬁg&:kﬂgﬁg& t he measuring unit 22 are

advant ageously a

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



platform 20 so that the measuring function can be checked

i ndependently of a mounting in the device housing 16. Anot her
advantage is that changes for exanple 15in the design of the device
housi ng 16 do not necessarily have to bg acconpani ed by a geonetric
change in the platform 20 and the functi‘onal parts assenbl ed thereon.
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 fpusiths Idmfwgi 0 anan puiseat Igeuidmlgmadeﬂdny a e simmoal6 arnner .

| | ocked 204 h
i opent ngs Rrtewas APl Puagsntienh Rl Sk Edinidis Peeud T
more det ai | éag}f;&ws HINRJ R BRSHEG SRy ABabl ntl(hﬁdlﬁg'fégi Qhd He?é}ﬂﬂ?d

| eaf springs the spring arrangenment 26 ensure a cl anpi

connecti on Unﬁm%éﬂmdméhmewe®h§U90®npmmnpwﬁhgbhen@hpmsonhmuwamehmhm
cassette 12 from roken udi, nal half A test 25tape
50°can be pUER PRORELHEHE P EEErm B OREhR B ihe et 5B e
spool 54 i n_Ltnlﬂ@rcﬁ@%%@fog@nlhgy3111891'04:585 atREcH 1@%‘10\%9@@31 ggrsbr%lgﬁéd BGhesk by
a tape guiding frame 56 over an application tip et ween the spools
in order to Salthaj\ﬁmblmﬂefailapﬂth(emr@mls &rnothage to llel ®s¢rdoeﬂllmra:i) to be
applied to the front and a reflectonetric neasurenent to be carried
out on the rear side. For this purpose test fields 60 provided with

01y Gnem cal g phelh LeAeh WAL AN LEirb G U6 220l Dol PRRLLSH

bl ood fluid are I'n sec s on

rear side i gatth Edlénsﬂfﬂtﬁé etReNal devies Alnktiond zﬁldm@s%@{lﬁb@ ceRa aSschibly he
l'i ght that i.s radi ated back. A free space 62 is kept free behind the

appl i catlifon thep aBdupgioan st e @&P@dm@%mdﬂmdh@weﬂgd po tlaneradrel dssembliye

rear side I rder_to the test ta 0,, the hub
54 of “the ¢ At he R LRI EE mph A AT S ERe SR he s RBEy Fha 1
rot ati onal | yméRehadfumBnnest thé\rr%ﬁﬁrﬁlgrLﬁnQEZralré‘Qd\@ﬁtaéQﬁié@pé@Eérﬂﬂe&@n tiee
cover side on the cassette housin 8 acts in this connection
platform 20 so that the measmmg function can be checked independently of a
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



agai nst the drive pin spring 31. An oblong hole 68 and a round hol e
70 for plugging onto the pins 42, 44 of the platform 20 are provided
as further positioning elenents in the cassette housing 48. Wen the
tape cassette is placed thereon the ping with their tapered tip
firstly ensure 15a | arge 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 forned on
i

t he casset t etissoei§ingg ta e @iplini tathe fitohi snd ereflectomgiresl reasaromnt sbes hown

infig 4 the : t described abi i npl i fied
mser i on of ARG A8 BAEbTaE 1Es TTheOERdey QeI gaurRuTRhdna: t he
same tinme a éﬂeﬂﬁcd})@ﬁiﬂchQé’ﬁcf‘%tﬂ@l@&&ﬁ[ﬁ&&hﬁd&?&?ﬁ theHpPNEE B BB AR 489
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position with a path-dependent sw tching e states "l oose" and
"fixed" of theursdsetereonspnthetedeiape &2 ankt, vihien shie relwsideaipéllwasset! tieeyl 2
can be inserted directly. into the cassette.co rtnment 18 by t .user
T a tinear. troUb e Uikt BRARAT bR i BUBRY kA Semrband
still be | oogpt FrepbatrdiRMLpbhGLARSBAo Bhible e médurimUR38aueH Eh DY
cl osing the housing cover 14, the cassette is 25pressed into its
desired end jpodictrearsiderdedsorsiket.t here under the force of the cover

spring 28. In this process the various positioning elenments and
springs act ina - 9 - nutually coordinated manner in order to

reasuring. unriogs o bl Mt 80t 44 GRBR LR B M IRobR: I Spress

measuring unit r he " posi

and thus reduietichirae pod 32 hea fotatiopelsidekel deaiees pfsidre egaansd or
novenent potential of the tape cassette 12. The 5conbi nation of pin

44 and r‘Qundsunepigedron the garasidevd theeaspriic hpaginads ag i fhivemrection

against the drive pin spring 31.

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.

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



The remai ning rotational degree of freedomis prevented by the pin 42
in conjunction with the oblong hole 68. In order to avoid an initial
jamm ng during insertion, the positioning elenent pairs 44, 70 and
42, 68 allow a displacenent play of abo 1 mmin the cassette

10l ongi tudi nal direction. This displacenent play is determ ned by the
difference in dianeters between the round hole 70 and pin 44 while

t he obl ong hole 68 has a sonmewhat |arger hole length. In order to
ensure a repmytialy bvedvagdpominet wrorddariie ppriewysle saspite wibindGirmaki ch run
up agai nst t bevel s .72 ensure a.cl anpihg tangential engagenent of
the b a4 atnreeepilute IR ERife BIIEN (he ari ve pin a3 has

15sufficient additional transverse play and the frontal drivers make
a rotationally fixed formfit with the hub 64 under the force of the
springs 31, Bk SLﬂppoﬁtshﬂ),im&:%ﬁh@dieq:l’@@itibﬁﬁlgtzpﬂ@le afll tHR3SdUIck Hige®OSht kigN,
the optical path of the neasuring head runs at right angles to the
di rection of Pasgiple dagkss pbfreedsm fanqvapenpiensint of thaipg crespitoduiciigl e
det ecti on of t fie s, hy,the ve reci se )

posi 11 ontng. SR B i e eSS PR RH R et B REES pi oo
formfittingThowplaimge Wtithbnah@eotd ofercplidn 32prehgited Betheaesel fne 12 i's
inserted. Cenerally it is advantageous when the driving side (input)
and the dri verwwicien patittheiehlopg helaé8coupl i ng each have el enents

whi ch, on the one hand, enable the two sides to be centred relative
to one another (coaxial alignnment) and, on the other hand, translate
a rotational .of t oy i LNt | t
ot the out put Brger oy S e idRa Rl o SEnbRhth Ind RIS o MR S
connecti on céh Henédbiealdwa Hephedmént plagarndnbsutvihhohinahecabdte - 10 -
to genergte formfit wth_thejr respective counterpart. In this
process dh elrsggHtnddirpeon; ﬁbﬁ‘td%l%mé%é@élé dFWle“]&dg’éiéh%@f%éPF o
el enents of f; i LS

Formtit ol coaneariRebed) fE oI IPuRAR L ShilkTnd DIBELES sSBRa

t oot h". Thi ssontidveint Btrgentholeflendil. laloedee nd snsofe 4 Reerddapiite anddbositibpithe Si de
of the 5formfit coupling woul d hold up or. bl ock the insertion ]
process in sPEFUE TPEASAO PHRh IR P AERBEIRGLSYSS T SHetrereAdppipg gngential

desired end %r%%%;édl&ﬂ Oif ﬂle;{:lt/fﬁ 49 &V f.ts.c ﬁase.cfﬁ & ggrgﬁuiéfn fh]g %rrigén@({fy sd not

put the devi nto operdtion wthout an additiona n order
t o avoi did hi suffioeet aflitiohel dornerkd plaglehds fionidd ddeas gngd atrotatinedllg.fixkd

the present construction the yielding elepent is_a gart of the device
10 in the formndft wthytheap 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



1032. The selected yielding novenent is axial. The yielding el enent
is axially spring | oaded by neans of the drive spring 31 configured
as a cylindrical spring. her enbodinents for this function are
concei vabl e irrespective of the selecte? enbodi ment exanple. The

yiel ding el enent could also be part of Be cassette (e.g. as a part

wi thin the hub 64). The yielding novenent could take place radially
or be 15rotatory by "forced twisting" of the formfit elenents during
t he inserti da gpraeiegsonn-fit hath theie raspeative coundergane in shis wiasessfancterndng of

position "taoth to .tooth" into th osition."tooth.to gap!..,T

el ding el nePEaieRidtaes s et RBRLNE ettt i bR o8Bhinc: aen e
spring) as idsdel@ iPheSeAt the ds:ien-Hb blehlent Aihyalos Stah@ "Bothab toa®f bt Aghdnput
or also output side such that by design and/or choice of material a

yi el di ng dur'itergh inert'| Shis poariaie ¢f the elementsrod Herinpgiand cofput sidejabthe
during operation..can.take place. In,or to remve a .used tape
cassett o212 o By ko MBS B iR e BT R edul it PR gt
to thus trigageasB@tcakb@aRb atl fhtidB@reafent PBsifas st Getl¥e. [dMhsequently
pre-tensioned springs 31,66 and 46. The interaction of the springs

ensur es t hatthe heer gaslderot putithe ¢ viasinta epepraroal widloutian additigphsstdapar t

t points thus .avoidi Swedging, | h li ndri f th
ool 1 ont g iieraS 150 A e aR R ) Yk s a0 b I et "
cassette 12 do@stha@ltion@ht yieldido8e 683564 bt 6OMPALLERNG inlBe WMot I GiveoVer

14 points downwar ds soIQIY under the force of gravity without .
addi ti ondl aPplheatleded pelding wevement is axGilal syigldinpedemeny s @naliynspring

particul ar for rryin t blood.sugar tests with.a, diagnostic tape
Casset te (127 dRtmeEn ST featns SpyRedbramietgrlingisel wige (s0)
for detecting an analyte and a cassette housing (48) accommopdati ng

the test tape 5(50), and a test device (10) which has a device

housi ng (16)Ofher ethbsdimthid Gorahid fosdtioviafgcdndeivhislp arepsasitof telsd)ecrd a
preferably optical neasuringhunit (22) for detecting the analyte on

the test tapanfsopentepnample: the yelfingelement conld dwde ragsddhe easeeliz)egan
e e achabl s oaes R ERET L PRSI AR, CLATGRL D2 ) 6o
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 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.



10neasuring unit (22) is fixedly attached on the platform (20) or can
be engaged therewith. 2. Test system according to claim1,
characterized in that the platform (20) forns the base of a cassette
conpartment (18) in the device housing ﬁ 6). 3. Test system according
toclaim1 or 2, characterized in that the platform 15(20) is forned
by a nechanically self-stable support plate (36) which is held in the
devi ce housing (16) by connecting neans. 4Test system according to
one of the c¢Wims 1 to 3, characterized in that the platform (20) as
an outsert noul ding part consists of a netal support (36) and plastic
parts (38) fornmed thereon. 205. Test systemaccording to one of the
claims Ito 4, ch

conpri se several af(%%é’g{eh%@ldpall%ﬁﬁ%l éa;l& n% %% O§Q &1 ?Jf]sg%‘?’% %lds stnc
supports (40) t hahpeacraesedmpzyaemcl@aomﬁeseplaaahﬁ&ubne 4ra0)ichloestaagie (BO)ffof ee
support for the tape cassette (12). - 12 - 6.Test system according
to one of the cl &lefsting ppanalyte pad acasselichansing (ﬁ%aacccwﬁ@oéwgth@tﬁsh@pe

el enents 5(24; 42, (06)4);111@5 &P@&gc 0(?8} \Qﬁg@%ﬁ%&?éﬂ%élﬁ%&m&i?@bﬁr A gg n& n

pairs mnth posi tiont'ng e enent s casset
(12) while nullifryindging tih Gpe aaeseNl 2 pdralya préferabBsdptiybinefusag ahd 1y

to claim6, characterized in that the displacenent play is between 1
mm and 3 M for detecting the analyte on the test tape (50), characterized in that the tape
cassette (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 (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).



8. Test system according to one of the clains 1 to 7, characterized in
that the positioning elenents (24) conprise at | east one positioning
pin (42, 44) the base of which is cylindrical and tapers towards its
free end. 109. Test system according to ? e of the clainms 1 to 8,
characterized in that the positioning efenments (24) have at |east one
obl ong hole (68) or round hole (70) for the engagenent of a
positioning pin (42, 44). 10. Test system according to one of the
claims 1 to ®, chbssheysen zwdrding tohake Qﬁﬁ@rﬂ&ih‘ﬁ lttapeclagsetrized (i dat itte
inserted, it noves from a. loose,jn on 15posi tign . nt def i ned
[1xed measur i ng. dSIHEREH ST Chedre) B iRE ks dttom 2o8g by
arrangement (26). en%ﬂt%ed-lx_ﬁ%ﬁn@%ﬁh%ﬁblhamﬁg'éfehféﬂ{s"{ﬁﬂr faw 7%56[f i &%e Oikette

bl ood sugar tests di agnostic tape cassette

conprises a mnnddbEbWhmam#hﬁnegaﬂegbc@ameP&ﬁo) for detectlng an

anal yte and a cassette housing (48) accommpdating the test tape
20(50), and a test device (10) which has a device housing (16) for

inserting and re t he tap set

opti cal %eagﬁrlngﬂﬁngtwgb§¥o¥o?g%3$%g¥|ﬁg mgﬁgf"t mﬁﬁ 9ﬁ€m’%%?ﬁ
tape (50), characiigfiszetvden 1tiiatan nt he tape cassette (12) is
inserted, it noves froma |oose insertion position - 13 - into a
defined fixed neasuring position in the device under the action of a
spring arraqgenent (26% 12. Test system according to one of the
claims 1 to cheat 96 ee’r?(‘f@tﬂl’il%\tot%’&tf’fﬁ?éﬁ@laﬁé feds sharneterized i it e

i nsert ed into i hppotsﬁ bln%ﬁe\f%ﬁx&stgégéc&ﬂ 1 a%]é dn%ggglg{[rgg 11%3) 1% Qth Q@ th?

direction of an inser
the clains 10 to tkie otWhicadd elindachliand tdp;ais therds e ifldg edd.r angenent
(26) has at | east one conpression spring (28, 66) that can be
conpressed in the direction of the insertion axis 14. Test system
accordln% to one,Pf t he cl ai 10 to , ﬁhar ﬁed in H
est system according to one o the claims aracterized 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



10t he spring arrangenent (26) can be actuated by cl osing a housing
cover of the test device (10). 15. Test systemaccording to claim 14,
characterized in that a conpression spring (28) of the spring
arrangenent (26) projecting fromthe ingfr si de of a housing cover of
the test device (10) is supported on the'inserted tape 15cassette
(12) when the housing cover is closed. 16. Test system according to
one of the clainms 10 to 15, characterized in that a conpression
spring (66) of tHetossalingd Axpdngesveing pe2dn endagesicainder thet axkien npa
spool (54) of theS t,iage“gassetf@ 12). 17. Test system according to
one of the clai neP1B2 8 S Chid4ct eri zed in that 70the spring
arrangenent (26) has at |east one pressure spring (46) which can be
defl ected crosswise to the insertion axis in order to nmake a clanp

connecti on of2.t helTdsapsteans®siding (oloAk of the clétms 114811 J@Rlra&¥EE&Mn that
according to claim 17, characterized in that the pressure spring (46)

whi ch is pref er adh§tapn casseits @nrass bednsesigel irtp thenigsteigmicn 61 Prie sr priawnkbd
by a sloping fac . he... (12). 19. Test system
accordi ng to oneehéét (t%%fg(ﬁfé %P%élgﬁg??lgﬁé%%ﬁﬁgact erized in that 5the
inserted tape cassette (12) is spring-loaded by the spring
arrangenent (26) at at |east two spaced apart support points. 70. Test
syst em accorldi. ng Test guenodccohidngcloaina®f 2 dami 90 16 hardharartedad inthhhat
in the direction pf the insertiotr(l?_éxis t he neasuring unit (

22
engages in a fred SiPEEE FERSCHENL{HY hpgpidersh gaeeqapression %Pﬁiélé@%cﬁ@ Heb

the test device (Lfhe compressed in the direction of the insertion axis.

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).



1021. Test system according to one of the clains 1 to 20,
characterized in that the nmeasuring unit (22) is fornmed by a

refl ection-photonetric nmeasuring head nounted on the platform (20)
where the optical path of the neasuri nglgead runs crossw se to the
direction of tape transport of the tape Cassette (12) located in the
measuring position. 1522. Test system according to one of the clains
Ito 21, characterized in that the tape cassette (12) can be connected
to a tape dri&e ofest fpstegesdcontihy tonpains] b kharac tewrjzed my thertdhd prassutespring
coupling has for |t elements (32, .64) which on insertion of fhe
tape cassette (1%4&63“10 & %Fﬁ?ﬁ%ﬁﬁ&’ Iqtmeggrﬁl ?#cﬂlﬁ’[‘fli.%ﬁﬁg c§n E%E‘i??&smm&bya
engagenent positi i Fade oANRIRSY chyetd (yhel di ng 20novenent .

73. Tape cassette S)EI)CE1132i)“MV\/| tgmg supplggé’ spool ((QZ) and a take-up spool
(54) as well as a tape guide (56) for the defined transport of an
anal ytical test tape (50) between the spools (52, 54) which is

desi gned as H-di shstsisicd) asprding @sanesy steekaing d Orialil Behaoaetexizek int that
previous SCl al M8 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 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.



