
-1- Test system Description  The invention concerns a test system in
particular for carrying out blood sugar tests  with a diagnostic tape
cassette which comprises a windable analytical test tape for 5
detecting an analyte and a cassette housing accommodating the test
tape, and a test  device which has a device housing for inserting and
removing the tape cassette and  a preferably optical measuring unit
for detecting the analyte on the test tape.  Individual test strips
have previously been used in practice for the self-diagnosis of
diabetics and are examined photometrically after the application of a
small amount 10 of sample in order to determine the glucose content
in a blood sample as exactly and  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 same time the other functional demands - mechanical
stiffening and precise  relative positioning of the system assembly
units - are insufficiently achieved. In order to achieve additional
application advantages, it has already been proposed  that a
plurality of tests be provided and disposed 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 compact hand-held devices in
order to allow all necessary analytical steps to be  carried out
automatically and rapidly. On this basis the object of the invention
is to further improve the test systems  proposed in the prior art and
achieve in a compact design a high positioning  10 accuracy and
particular user friendliness when using tape cassettes. 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. -3- 



The platform advantageously forms the base of a cassette compartment
in the device  housing so that the user can easily insert and remove
the tape cassette. Another advantageous embodiment provides that the
platform is formed by a  mechanically self-stable support plate which
is held in the device housing by 5 connecting means. This can be
manufactured particularly advantageously when the  platform as an
outsert moulding part consists of a metal support and plastic parts
formed thereon. In order to create a tilt-free flat support for the
tape cassette, it is advantageous when  the positioning 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 In a 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. -4- 



Another improvement in handling is due to the fact that the tape
cassette can be  inserted into the test device in a movement in an
uniaxial motion in the direction of  an insertion axis. In order to
substantially automate the end positioning, it is advantageous when
the  5 spring arrangement has at least one compression spring that
can be compressed in  the direction of the insertion axis and when
the spring arrangement can be actuated  by closing a housing cover of
the test device. This can be achieved by means of the  fact that a
compression spring of the spring arrangement projecting from the
inner  side of a housing cover of the test device is supported on the
inserted tape cassette  10 when the housing cover is closed. In order
to achieve further functions, it is advantageous when a compression
spring  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 -5- on the platform where the optical path of the measuring
head runs crosswise to the  



direction of tape transport of the tape cassette located in the
measuring position.  The tape cassette can advantageously be
connected to a tape drive of the device by  means of a coupling where
the coupling has form-fit elements which upon insertion 5 of the tape
cassette can be moved by means of a deflection movement from a
separate initial position into a rotationally locked engagement
position. Dead  positions of the form-fit elements can be avoided or
overcome by the deflection  movement. In this manner a blocking of
the cassette during insertion can be  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
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. I in an enlarged perspective view.  20 Fig. 3 shows
a tape cassette as a test means for the blood sugar test device in a
partially broken view from below. -6- Fig. 4 shows the test system
consisting of blood sugar test device and inserted tape cassette in a
diagrammatic view. The blood sugar test device 10 shown in the
drawing enables, in the form of a hand- held device, a tape cassette
12 to be inserted as an analytical consumable in order to  5 carry
out a plurality of self-tests using blood samples collected locally
by the  



patients themselves. Fig. 1 shows the blood sugar test device 10 with
an opened cover 14 of the housing  16 to release the cassette
compartment 18. The bottom of the cassette compartment  18 is
delimited by a platform 20 which forms a device chassis for the
defined 10 mounting of an optical measuring unit 22 and to exactly
position the tape cassette  12 relative to the measuring unit. For
this purpose several positioning elements 24  are arranged on the
platform 20 and on the tape 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 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 -7- form the
platform 20 as an outsert moulding part from a metal support 36 and
plastic parts 38 injection-moulded thereon. In the outsert technique
the metal  support is placed in the mould cavity of a closable
moulding tool and preferably  joined with hardenable plastic compound
preferably by injection moulding. In this 



5 process the formed plastic is permanently anchored to the metal
support by  undercuts and openings. 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 element in the test
system the platform 20 can incorporate all functional  parts to
ensure the essential device functions and thus become a central
assembly. 10 Then all functions can be expediently independently
tested on this central assembly  during the course of device
manufacture. All components necessary for the  measuring function of
the measuring unit 22 are advantageously assembled on the  platform
20 so that the measuring 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 -8- tissue fluid) to be applied
to the front and a reflectometric measurement to be  carried out on
the rear side. For this purpose test fields 60 provided with dry  



chemicals which react with the analyte (glucose) in the applied blood
fluid are  mounted in sections on the test tape 12 and, when the rear
side is illuminated they 5 result in a measurable change in the light
that is radiated back. A free space 62 is  kept free behind the
application tip 58 to enable the measuring head 22 to engage  for the
rear side measurement. In order to advance the test tape 50, the hub
64 of the take-up spool 54 is connected  with the drive pin 32 in a
rotationally locked manner. A pressure spring 66 10 supported on the
cover side on the cassette housing 48 acts in this connection
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 a large 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 act in a -9- mutually coordinated manner in order to position
the cassette within narrow  



tolerances relative to the measuring unit 22. The supports 40, 42
define the positioning plane and thus reduce three of the six
possible degrees of freedom for movement potential of the tape
cassette 12. The  5 combination of pin 44 and round hole 70 reduces
two further degrees of freedom.  The remaining rotational degree of
freedom is prevented by the pin 42 in conjunction with the oblong
hole 68. In order to avoid an initial jamming during insertion, the
positioning element pairs  44, 70 and 42, 68 allow a displacement
play of about 1 mm in the cassette 10 longitudinal direction. This
displacement play is determined by the difference in  diameters
between the round hole 70 and pin 44 while the oblong hole 68 has a
somewhat larger hole length. In order 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 As already
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 - 10 



to generate a form-fit with their respective counterpart. In this
process an element of  the input side engages into a gap between two
elements of the output side. When the  cassette is inserted, the
form-fit elements may not stand "tooth to gap" but rather  "tooth to
tooth". This orientation of the elements of the input and output side
of the 5 form-fit coupling would hold up or block the insertion
process in such a manner that  the cassette would not reach the
desired end position in the device. Consequently  the user could not
put the device into operation without an additional remedy. In  order
to avoid this, one of the form-fit elements is designed to yield. In
the present  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 embodiments 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 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. -11- Claims 1. 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 5 (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 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).  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). 



-12- 6. Test system according to one of the claims 1 to 5,
characterized in that the positioning elements (24; 42, 44) arranged
on the platform (20) can be  engaged in pairs with positioning
elements (24; 68, 70) of the tape cassette  (12) while nullifying a
displacement play. 5 7. Test system according to claim 6,
characterized in that the displacement  play is between 1 mm and 3
mm. 8. Test system according to one 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 I 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 - 13  into
a defined fixed measuring position in the device under the action of
a  



spring arrangement (26). 12. Test system according to one of the
claims 1 to 11, characterized in that  the tape cassette (12) can be
inserted into the test device (10) in an uniaxial  5 motion in the
direction of an insertion axis. 13. Test system according to one of
the claims 10 to 12, characterized in that  the spring arrangement
(26) has at least one compression spring (28, 66) that  can be
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). - 14 18. Test system according
to claim 17, characterized in that the pressure spring  (46) which is
preferably in the form of a leaf spring can be pretensioned by a
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 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 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. 


