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for Sarple liquids The invention concerns a systemfor the analy

sanpl e liquids conprising test elenents, d noisture- inperneableﬁ[?hdhtpft)
seal abl e storage container for at |east tw test elenents and a measuring
instrunment that is independent of the power supply network and can be held
wi th one hand. The invention also concerns a nethod for the determ nation
of an analyte in a sanple liquid. Analytical elenments that allow the

determ nation of individual paraneters in sanple |iquids have been known
for some time and a great variety of tHemare conmercially available. In

particul ar s\ riyet %ﬁim‘@ dn?ﬁ{ the fields of medical ggggpes)ics and
IC

envi ronnment al anal ysi s can al so be operated by persons withlittle
trai ning. Those systens are sinple to operate which do not require the use

of liquid reagents.and in I C reparat i of, Jhe sanple material is in
gener al unne%&g"%ﬂ @gﬁ% %%or%"}érﬁa&r}lw unconpl i cated manner. A
"dry chem stry" was devel oped for such so-called rapid tests where the

wat er contained in the sanple liquid serves alone as the solvent. For
exanpl e syst &ine dnyendiamigoncasths @ dytshen o isvsanalysisat i n which
the patient aapk1@s 19%ilqs Sind el lerealdritd °ch W2 t oSt
strip and carriés out e measurenent. using an I nstrunent that can be
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outside the is independent of the power supply network and can be
held with one hand. The invention also concerns a method
for the determination of an analyte in a sample liquid.

Analytical elements that allow the determination of
individual parameters in sample liquids have been known
for some time and a great variety of them are
commercially available. In particular systems are
available for the fields of medical diagnostics and
environmental analysis which can also be operated by
persons with little training. Those systems are simple
to operate which do not require the use of liquid
reagents and in which preparation of the sample material
is in general unnecessary or can be accomplished in an
uncomplicated manner. A "dry chemistry" was developed
for such so-called rapid tests where the water contained
in the sample liquid serves alone as the solvent.

For example systems are commonly used to determine
. glucose in blood in which the patient applies small
amounts of freshly collected blood to a test strip and
carries out the measurement using an instrument that can
be operated simply, for example a reflection photometer.
In analytiéal sYstems of the most common prior art the
test elements are present separately outside the



-2-in§a§Uring instrument and are only inserted into the neasuring

I nstrument for the actual neasurenent process. Conventional neasuring

i nstrunments have an opening, for exanple a slit, in which a test strip can
be inserted by hand. Guiding elenents ensure that a test strip is inserted
in the intended orientation. Constructivg features of the instrument nust
be present to ensure the desired positioning of the test strip. This is
usual |y achi eved by a stop which prevents insertion beyond a predetern ned
target position. Al though recently nore and nore systens based on
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use anal ytical tests, ich are based on col our changes that are exhi bited
during the colteasWiing dnghoment, foxthep SRERMERT | RIORRE ni ned

are present. Detection of the colour change occurring on the test strip can
be carried out by reflection photonetry. A transm ssion neasurenent is al so
possi bl e but rGonverdsicrial assasywaing alngtrumentm have tastopening, fivone
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strip. The test zone itself can be conposed of several |ayers. Layers of
fleege mat eri Aeatixes ff the {hstrume t must be presentEQE ensurg the

desired positioning of the test strip. This is usually
achieved by a stop which prevents insertion beyond a
predetermined target position.

Although recently more and more systems based on
electrochemical sensors have been offered for sale, the
most common systems use analytical tests which are based
on colour changes that are exhibited during the course
of the detection reaction when analytes to be determined
are present. Detection of the colour change occurring on
the test strip can be carried out by reflection
photometry. A transmission measurement is also possible
but requires at least partially transparent test strips.
The devices that are necessary for the photometry for
generating and detecting radiation are in principle
known in the prior art.

Test strips of the prior art have a test zone and a
holder for this test zone usually in the form of a stiff.
foil which enables a comfortable and safe handling of
the test strip. The test zone itself can be composed of
several layers; Layers of fleece materials are for
example usual for determining analytes in blood which
separaté cellular components from serum. In addition
layers are commonly used in which reactions take place
or which contribute to the dosing of the sample



exanple ‘usual for determ ning analytes in blood which separate cellular
conponents fromserum In addition |layers are commonly used in which
reactions take place or which contribute to the dosing of the sanple - 3-
material. Typical structures of test strips are for exanple described in
the German Patent Applications DE 196 296 56.0 and DE 196 296 57.9 and in
EP-B 0 271 854, EP-A-0 487 068, WO 92/17768 and DE-A 195 23049. Only in a
few cases is the analyte detected by reaction of the analyte with a single
substance to directly forma dye. Usually a chain of chem cal and/or
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particul ar cardboards and plastics are connonly used as naterlals The t est
zone is either applied to the said materials ng nation of the
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t he i nfluence q& noi sture or ﬁ nB
ye. Usually a chain of chemical and/or biochemical
reactions occurs which finally lead to an observable
change in colour. The test zone on which the colour
reaction can be observed must have a size and shape that
ensures a zone of constant size is irradiated or
radiated even with the manufacturing tolerances of the

measuring instrument and test element.

Test elements known from the prior art essentially have
the shape of a flat strip or a flat rectangular plate.
Paper and in particular cardboards and plastics are
commonly used as materials. The test zone is either
applied to the said materials by impregnation of the
material with the corresponding reagents or in the form
of additional layers.

The storage stability of many test elements is greatly
reduced by the influence of moisture for example from
the ambient air since the test zones often contain
sensitive, usually biochemical reagents. For this reason
commercially available test elements are either
individually sealed or are provided in large amounts
packaged in special containers. Sealing is usually
carried out in plastic laminated metal foils, preferably
- aluminium laminates. This packaging form is used above
all for rapid tests that are to be evaluated by an
instrument or visually. In order to use a sealed test



the anbient air since the test zones often contain sensitive, usually

bi ocheni cal reagents. For this reason commercially available test elenents
are either individually sealed or are provided in |arge anmounts packaged in
special containers. Sealing is usually carried out in plastic |amnated
metal foils, preferably alum niumlam nates. This packaging formis used
above all for rapid tests that are to b€ eval uat ed by an instrunment or
visually. In order to use a seal ed test -4- element, the packaging is
teared open manual ly and the test elenent is renoved. In the case of test
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The measurement process with the said systems for

analysis with dry chemistry rapid tests is carried out
using an analytical instrument and separate test strips
for single use. For this the user of the system manually
opens a storage container, removes a test strip and
closes the container again in order to protect the
remaining test strips in the storage container from
moisture. Afterwards the sample liguid to be analysed is
applied to the sample application zone of the test
strip. The test strip is inserted into the analytical
instrument either directly after sample application or
after an incubation period. In more modern systems the
sample application does not take place until the test
strip is in the instrument. In both procedures the test
strip is inserted manually into the measuring instrument
by the operator. The positioning of the test strip is
ensured by constructive measures.

The actual measurement process is usually started by the
operator pressing a button. There are also systems in

" which the measurement process is started automatically
when the test strip is inserted into the instrument.
After completion of the measurement which the user sees
on the instrument display, the analytical process is
ended by removing the test strip.



instrument "either directly after sanple application or after an incubation
perlod In nore nodern systens the sanple application does not take place
until the test stripis in the instrument. In both procedures the test
strip.isinserted manually into the neasuring instrunment by the operator.
The positioning of the test strip is ensured by constructive neasures. The
actual neasurenent process is usually 3tarted by the operator pressing a
button. There are also systens in which the neasurenent process is started
automatically when the test strip is inserted into the instrunent After
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to provide systens |
reduces this to a minimum.

A further disadvantage of current systems is the manual
positioning of the test strips by the operator which
does not reliably prevent operating errors. Consequently
attempts are made to provide systems in which the test
elements are positioned in such a way that operating
errors that are due to improper positioning are reliably
avoided. ' |

Since the test strips which are used in the common
systems exhibit manufacturing tolerances in their
detection characteristics, .a correct evaluation requires
the transmission of batch-specific characteristic data
to the measuring instrument. Nowadays batch codes are
often used for this which are either directly mounted on
the test strips and are automatically registered when
the strip is inserted into the instrument.or they are
present on the packaging of the test strips and have to
be entered manually by the operator for example by means
of a keyboard. Both variants are not an optimal
solution. In order to code the individual test strips,

. the manufacturer must firstly randomly analyse the
functional characteristics before the strips can be
provided with a code. Hence the production process
cannot be completed in one step which makes the process
complicated and ultimately expensive. If in contrast the



el enents are 'positioned in such a way that operating errors that are due to
|nproper "positioning are reliably avoided. Since the test strips which are
used in the common systens exhibit manufacturing tolerances in their
detection characteristics, a correct evaluation requires the transm ssion
of batch-specific characteristic data to the nmeasuring instrunment. Nowadays
batch codes are often used for this whick are either directly nounted on
the test strips and are automatically registered when the strip is inserted
into the instrunment-or they are present on the packagi ng of the test strips

and have to Dep&okgggd; aRpHRhLUnEY LIEROBRESESAe] OnEXPEBAGCRIoREANS Of o

keyboard. BotH vari nts are not an o der to code the
i ndi vi dual tesﬁr%¢¢$§scaﬂhénﬁﬁﬁ9fB@tﬁpﬁplﬁHS@ befareythangedipdakityse t he

functi onal Chaé?@éﬁé'ﬁéycécéﬁfoﬁﬁeﬁhﬁhétéb&é §antbensho¥teéadmihhilaycode.
Hence the prod ﬁ ction rocess cann

n on h_makes
the process ¢ BCER dp%ﬁﬁaﬁ?tFﬂa%ﬁ?ylgﬁggﬁgFUE for ?ﬁaegﬁg g@tgﬁﬁée - 6-
package is fureotséetonedlst brpotdpy the ppedatdronThepefesecthei admedsbe

ransm tted mrPeLian Ehe 5adkaBESpBRREIEL umont Tor exampl e by

fal se or erroneous input by the operator. Therefore the aimis to optim ze

t he code transm ssi on.
The object of the present invention was to eliminate the

disadvantages qf the prior art.

This is achieved by the subject matter of the invention
as characterized in the patent claims.

The invention concerns a system for the'analysis of
sample liquids comprising

a) test elements with an edge profile

b) a moisture~impermeable, tightly sealable storage
container for at least two test elements containing a
guide element, a spacer between the guide pilot and the
first element to be removed, and a transport device for
test elements

c) a measuring instrument that is independent of the
power supply network and can be held with one hand
containing a guide groove for test elements, an opposite
guide groove for the guide element of the test element
storage container as well as a holding device for test
elements.

The system according to the invention is a measuring
instrument with a separate storage container i.e. a
storage container that is not permanently connected to
the measuring instrument i.e. it is removable e.g. in
the form of a dispenser package for test elements. The
dimensions of the measuring instrument are preferably



The object of the-present invention was to elimnate the di sadvantages of
the prior art. This is achieved by the subject matter of the invention as
characterized in the patent clains. The invention concerns a systemfor the
anal ysis of sanple liquids conprising a) test elenents with an edge profile
b) a noisture-inperneable, tightly sealaﬂée storage container for at |east
two test elenments containing a guide elefren a spacer between the guide
pilot and the first elenent to be renoved, and a transport device for test
el enments c) a neasuring instrument that is independent of the power supply
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The shape of the measuring instrument is essentially a
flat, elongate cuboid. The housing of the measuring
instrument is manufactured from a light and stable
material, preferably a light metal or a plastiec.
Depending on the desired operating convenience the
required switches may be located on the outside of the
instrument housing, for example switches to switch the
instrument on and off and optionally operating knobs for
additional functions such as time display, storage of
the measured values etc.. In a particularly advantageous
embodiment the instrument has a pressure switch to
actuate an ejection mechanism for test elements that are
in the instrument. The measurement display which is
preferably in the form of a liquid crystal display and-
in a particularly preferred embodiment of the invention
a guide groove for test elements in which a holding
device for test elements is integrated are located on
the front side of the instrument. Opposite the guide
groove for test elements and preferably at the rear of
the instrument housing, there is a recess which is
designed as a guide groove for the guide element of the
storage container for test elements. Alternatively the
guide grooves can also be arranged next to one another
in which case the front and rear side of the instrument
can contain the grooves. In addition a battery or
accumulator drawer for the power supply of the measuring
instrument may be provided preferably at tﬁe rear. The



uses batteries, accunulators or solar cells. The measuring instrunent is
equi pped with an easily readable display for the neasured val ues preferably
in the formof a liquid crystal display (LCD). The shape of the neasuring
instrument is essentially a flat, elongate cuboid. The housing of the
measuring instrunent is nanufactured_féon1a | ight and stable materia
preferably.a light nmetal or a plastic.” Depending on the desired operatlng
conveni ence the required switches may be | ocated on the outside of the

i nstrunment housing, for exanple switches to switch the instrunent on and
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The system according to the invention greatly simplifies
the removal of the test elements from the package and
insertion into the instrument compared to conventional
systems. The test element removal is carried out
directly with and by the instrument. This means that the
test elements no longer have to be inserted by hand by
the user. Hence a grip surface on the test element is no
longer necessary. Consequently the size of the test
elements is no longer determined by handling criteria as
was previously the case, but can be feduced to the
minimum possible size which is functionally determined.
This saves material in the manufacture of the test
elements. The small size also has a positive effect in
that the package size is smaller for the same number of
test elements.. |

The storage container is designed for at least 2 test
elements. Practically the total number of test elements
to be stored is between 10 and 100, preferably 50. The
storage container is preferably designed as a dispenser
package in which a mechanism ensures that always one
test element is ready for removal at a special removal
position. The dispenser package is preferably
manufactured from a material that is as impermeable to



i nstrument “ may be provided preferably at the rear. The . -8- instrunment is
preferably automatically switched on, for exanple by inserting a test strip
into the instrument. It can al so be switched off automatically for exanple
when the used test strip is renmoved fromthe instrunent. However, both
functions can al so be carried out manuyal ly for exanple by operating a
swtch or button. It is also possibré%iﬁht manual as well as autonmatic
operation is possible or necessary. Functional constructive details of the
conmponents of the nmeasuring instrument that are essential for the invention
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package is for example sealed air-tight by packing
washers or O-rings to substantially reduce penetration
of moisture. A desiccant is preferably located inside
the storage container to absorb moisture which can
penetrate into the storage container when it is‘for
example opened and hence to protect the test elements
from moisture.

In a preferred embodiment the guide element is located
under the flap in the closed state which becomes
accessible when the flap is opened and over which the
instrument is slid when test elements are removed. A
test element with a, preferably step-like, edge profile
is located in the removal position at a pre-determined
distance from the guide element defined by a spacer. All
other test elements are stacked next to or behind one
another in the dispenser package preferably pair-wise
with their surfaces touching and, in a particularly
preferred embodiment, bonded together at a small contact
site which can be readily detached again in order to
ensure a constant orientation relative to one another
especially when the storage container is loaded with
test elements. Once a test element has been removed it
is automatically replaced by the respective next test
element by a transport device, preferably by a spring
mechanism. The inner walls of the storage container are
preferably shaped so that they serve as a guide for the



The storage ‘container is designed for at |east 2 test elenents. Practically
the total number of test elements to be stored is between 10 and 100,
preferably 50. The storage container is preferably designed as a dispenser
package in which a nechani smensures that always one test elenent is ready
for renoval at a special renoval position. The di spenser package is
preferably manufactured from a materiall®nat is as | nperneable to -9-
noi sture as possible and in particular froman essentially
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t he di spenser package or is a east substantially prevented from passing

t hrough. The di spenser package is preferably equipped with a flap and can
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profiles which transfers the spring pressure onto the
test elements and thus ensures that the test elements
are directed from the inside of the container to the

removal position.

The test element storage container is preferably
designed as a flat, bar-shaped cuboid which has a flap
at one end. Under the flap there is especially
preferably a test element in the removal position, a
guide element as well as a spacer which spaces the guide
element and test element in the removal position.

In a particularly preferred embodiment the test element
storage container also contains a tightly-sealable
opening for fillihg the container with test elements in
addition to the removal opening which is for example
provided with a flap. The test element storage container
is preferable capable of multiple use which is why the
test elements can be simply refilled by the operator as
required. For example one of the boundary surfaces of
the storage container can be reversibly removed so that
the test elements to be refilled can be inserted
individually or preferably together, for example linked
by a detachable adhesive, into the container.
Particularly preferably the filling process reactivates
the transport mechanism e.g. by tensioning a spring.



instrunent is slid when test elenents are renoved. A test elenent with a,
preferably step-like, edge profile is located in the renoval position at a
pre-determ ned di stance fromthe guide el enent defined by a spacer. All
other test elements are stacked next to or behind one another in the

di spenser package preferably pair- mnsezﬁtr1the|r surfaces touching and, in
a particularly preferred enbodi nent ded together at a small contact
site which can be readily detached again in order to ensure a constant
orientation relative to one another especially when the storage contai ner
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" mechanism. The locking mechanism is released in order to
insert new test elements into the storage container and
the bottom to which preferably the transport mechanism
for the test elements for example a spring or one or
several guide rails or rods is attached, is removed from
the container. In this case the bottom can be linked via
a guide to the container like a drawer or be completely
detachable. If the bottom is essentially completely
detachable, the test elements to be refilled can be
directly filled into the inside of the test element
storage container. Otherwise the test elements can be
placed in or on the guide with which the bottom is
linked to the container like a drawer and thus be
transported into the inside of the container. The
transport mechanism is reactivated for example by
tensioning the spring(s) when the test elements are
inserted similar to the loading of staplers with
staples. The test elements to be refilled can for
example be provided in a transport package for example a
tightly-sealable can, tube, welded foil or a blister
package from which they have to be removed to fill the

storage container.

As an alternative to the cubqid shape the storage
container can also be in the shape of a flat plate for
example a quadratic or round plate which has a recess at
the edge in which the measuring instrument can be



The test el enent storage container is preferably designed as a flat,

bar - shaped cuboid which has a flap at one end. Under the flap there is
especially preferably a test elenent in the renoval position, a guide
elenment as well as a spacer which spaces the guide el ement and test el enent
in the renoval position. In a particulgrly preferred enbodi nent the test

el enrent storage container also contaiﬁg a tightly-seal abl e opening for
filling the container with test elements in addition to the renpval opening
which is for exanple provided with a flap. The test el enment storage

cont ai ner i $LeheAlce RaRaRl 41l el idllehatis which i s vhy the test

el ements can be sinply refilled by the operator as required. For exanple
one of the boundary surfaces of the storage container can be reversibly
renoved so that the test el enedga toere refilled can be inserted
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and tightlyokentation is excluded by appropriate dimensions of the
guide groove and guide element. Thus the test elements
cannot be inserted in a false alignment.

The guide element is preferably designed as a peg which
-is especially preferably located near to the edge of the
storage container.

In a preferred embodiment the guide pilot is essentially
cuboid-shaped in which one base surface of the cuboid is
permanently bound to the storage container. The shape
and size of the corfesponding guide groove in the
measuring instrument matches the guide pilot and is also
essentially a cuboid depression in the housing of the
measuring instrument. When the test element storage
container and measuring instrument are joined together
in order to remove a test element from the storage
container with the measuring instrument, the guide pilot
slides in the guide groove. This determines the path of
the measuring instrument relative to the storage
container which concomitantly guarantees an unequivocal
orientation of the measuring instrument relative to the
test elements contained in the storage container.

The guide element and guide groove are preferably
matched together such that the test element storage



the body of’ the container by nmeans of a | ocking nechanism The | ocking
mechanismis released in order to insert new test elenents into the storage
container and the bottomto which preferably the transport mechani sm for
the test elenments for exanple a spring or one or several guide rails or
rods is attached, is renoved fromthe fpnlainer. In this case the bottom
can be linked via a guide to'the contarner |like a drawer or be conpletely
detachable. If the bottomis essentially conpletely detachable, the test
elements to be refilled can be directly filled into the inside of the test
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element which is preferably also conical can easily be

inserted. A rounding of the edges of the guide element

and groove which is particularly preferred also

facilitates the joining of the guide element and groove. -

In a preferred embodiment a batch-specific coding is
located in or on the guide element preferably on the
side facing the instrument. A corresponding code reading
device is located in the corresponding guide groove of
the measuring instrument which automatically reads the
code when the guide element is pushed out or in and is
available to the measuring instrument for evaluation.
Optical or electromagnetic codes come into particular
consideration as the coding and preferably bar codes,
magnetic strip codes or general codes which are stored
in a so-called "read-only memory" (ROM). The measuring
instrument in each case contains corresponding devices
which are suitable for reading the code. Numerous coding
and reading methods are known to a person skilled in the
art and do not need to be elucidated in more detail
here.

When the strip is removed the batch-specific code of the
test elements is automatically transmitted to the
instrument. This ensures that the batch identification
of the respective test element being examined is in all
cases transmitted without mistake. The instrument is



el

- 12 - inserted to renove the test elenents. The guide el enent of the
storage contai ner in conjunction with the corresponding guide groove of the
measuring instrunent serves to unequivocally orientate the measuring
instrument relative to the storage container and thus also relative to the
test elenents arranged therein during_t renoval process. A false
orientation is excluded by appropriate nmensi ons of the guide groove and
gui de el ement. Thus the test el enents cannot be inserted in a fal se
alignnment. The guide elenent is preferably designed as a peg which is
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cont ai ner whi ch concon1tant|y guar ant ees an unequi vocal orientation of the
measuring instrument relative to the test elements contained in the storage

cont ai ner. Then Gili pie BéEFEAT eXiBOd UeRE &' @aide agropvel eonbtyst
| elements is located at the lower end of the instrument

on the front side. In this connection the front side of
the instrument is the side on which the data display for
example an LCD display is located. In contrast to the
upper end of the instrument the lower end of the
instrument is that end which is at the greatest distance
‘from the data display. The profile along the edge of
these test elements is preferably such that part of the
edge forms a spring which fits into the corresponding
guide groove of the instrument. A guide groove is
preferably present at the opposite lower end of the
instrument, i.e. for example on the rear side, into
which the guide element of the dispenser package fits.
The two guide grooves preferably have different
dimensions i.e. they have a different size and/or
different shape to exclude a mistaken erroneous
insertion of the instrument. This also ensures that the
test elements are automatically correctly inserted into
the instrument.

When a test element is withdrawn the lower end of the
instrument is pushed, preferably from above, between the
guide element and test element at right angles to the
package until the profiled test element slides into the
guide groove provided. The test element is held in an
optimal position in the measuring instrument by a



mat ched together such that the test el enent storage - 13 - container and
the nmeasuring instrunent can be joined together w thout applying a |large
force. For this purpose the guide groove is kept slightly larger than the
gui de el ement without the two conponents having too much play. The guide
groove is preferably on the rear side Idﬁ arranged on the opposite side of
the nmeasuring instrunent to the neasure %t di splay and has a slightly

coni cal or funnel shaped opening into which the guide elenment which is
preferably also conical can easily be inserted. A rounding of the edges of
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are suitable for rea Mer ous co
engages the test element in a recess for example a hole.

For example the folding device can be composed of a
spring supported ball or a pre-tensioned plastic'hook or
one of the mechanisms mentioned in EP-A 0 618 443. In a
preferred embodiment an ejection device is provided in
the measuring instrument to remove the test elements
after completion of the analysis so that the operator of
the system does not have to touch the test element with
his hands after the measurement which ensures a hygienic
disposal of used test elements. For example a push rod
operated by a pressure button can serve as the ejection
mechanism. By pressing the pressure knob the test
element is pushed out of the instrument in the direction
of pressure against the resistance of the holding
mechanism and is finally ejected.

Since the test elements of the system according to the
invention can be directly withdrawn from the storage
container with the aid of the measuring instrument, the
sample application takes place on a test element which
is in the measuring instrument. In order to largely
avoid contamination of the measuring instrument, for
example by blood, it is practical to dimension the test
elements such that after insertion into the measuring
instrument they protrude slightly, preferably 5 to

15 mm, from the measuring instrument. The sample is
preferably applied to the end of the test element which



and readi ng net hods are known to a person skilled in the art and do not
need to be elucidated in nore detail here. Wen the strip is renpved the
bat ch-specific code of the test elenents is automatically transmtted to
the instrunent. This ensures that the batch identification of the
‘respective test elenent being exaniqggﬁgg_in all cases transmtted w thout
m st ake. The instrunent is - 14 - ferably already switched on before
renoving the test elenment so that the code is already read during renova
of the test elenent when the instrument is joined to the storage package.
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application site to the detection site. Particularly

preferred means for transporting.the sample from the

sample application site to the detection site is a

capillary active channel as known for example from EP-A

0 487 068, EP-A-0 215 419 or DE-A 31 51 291. However,

other means for transporting the sample are possible for

example fleeces with a wicking effect or similar means.

In the case of electrochenical detection methods, for
example with amperometric or potentiometric sensors and
biosensors, the sample liquid can be applied directly to
the detection site located outside the measuring
instrument. In order to detect the electrical detection
signal, this is led into the measuring instrument with
the aid of suitable conducting elements for example
printed or etched conducting paths where it is
optionally amplified, analysed and displayed.

A further subject matter of the invention is a method
for the.determination of an analyte in a sample liquid
with the aid of a system according to the invention. The
method is characterized in that firstly a test element
is withdrawn from the opened storage container with the
aid of the measuring instrument. A sample liquid is
applied to the sample application zone on the test
element located in the instrument which independently
reaches the detection zone where it undergoes a



preferably ‘present at the opposite | ower end of the instrunent, i.e. for
exanpl e on the rear side, into which the guide el enent of the dispenser
package fits. The two guide grooves preferably have different dinensions
i.e. they have a different size and/or different shape to exclude a

m st aken erroneous insertion of the instrunent. This also ensures that the
test elenents are automatically corréc%?y’inserted into the instrunent.
Wien a test elenent is withdrawmn the | ower end of the instrument is pushed,
preferably from above, between the guide elenent and test elenent at right

angl es 10 ¢ henAPRkPAFLUPLE! aLRBCPRBNE! eabeIbnCheRR Lns! EdERohBES! he oul de

groove provi enent 1s he g tronn the
neasuring i Rfrthentesy gone forxsexampilgi Withedi € an?ﬁe°§p§P&PBF Rfows by

touch and soa@aomb@méaebiﬂ anl emeéti-beﬁemicamyhessefvaaneg the correct
position without m stakes is ens t he re Lwar g g ove. of the

i nstrument iP%%ﬁfﬁﬁ%?roﬁhﬁAFﬁSPﬁg BglggeeFﬁﬁE %°Bfl§h§e BG 3§ ai ner.
Wien the insthenzbdd o8 phél ¢Astptimehe andtdskplayed_hBhdamlythetb@Iding
ey e I ol CEKEEVROS! Lh8Muala! EKEIE1ORENENE S T ER0REA" PEBR Lpsed 2 2

hol di ng devi Ce engages N a recess a
hol e. For exegasering iosurugeutvoptlgaalbﬁ Ubhbotbd éidaogpthag supported

bal | or a prejd&ppbRngdvpLasti c hook or
The invention is elucidated by Figures 1 to 7.

Figure 1 shows a particularly preferred embodiment of
the measuring instrument of the system according to the -
invention in different views (a) front view, (b) rear
view, (c) side view, (d) view from below.

Figure 2 shows a particularly preferred embodiment of
the test element with edge profile of the systenm
according to the invention in different views (a) from
above, (b) from below, (c) side view, (d) front view of
the end surface. '

Figure 3 is a particularly preferred embodiment of the
test element storage container of the system according
to the invention in a closed (a) and opened (b) state.

Figure 4 shows schematically how a test element is
withdrawn by the measuring instrument from the storage
container with the aid of the system according to the
invention.

Figure 5 shows a longitudinal section through a
particularly preferred embodiment of the test element



one of- the mechani sns nentioned in EP-A O 618 443. In a preferred
eénbodi'nment an ejection device is provided in the neasuring instrunent to
renove the test elenments after conpletion of the analysis so that the
operator of the system does not have to touch the test element with his
hands after the nmeasurenent which ensures a hygienic disposal of used test
el ements. For exanple a push rod operé@bd’by a pressure button can serve as
the ej ection mechani sm By pressing the pressure knob the test elenment is
pushed out of the |nstrunent |n the direction of pressure against the

resi stance qf, Q f Since the test
el ements of stth s%/és]téec% accor d| ng &%#%eﬁ%ﬂ;}%&%eﬁaeﬁ? ectly withdrawn
fromthe stdmagmttionainer with the aid of the nmeasuring instrument, the
sanpl e application takes place on a test elenment which is in the neasuring
I nstrunent. In order to l-argely avoid contam nation of the measuring
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el enents su t after rtion into the r t nt they
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16 - protrudes. flo S rimetric tests
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the insi de @&fcadrding to the invention in a closed state.

Figure 7 shows a longitudinal section from the side (a)
and from above (b) through the particularly preferred
embodiment of the test element storage container of the
system according to the invention according to Figure 6
in which the bottom is open to load test elements.

The numbers in the figures denote:
'~ measuring instrument housing
displéy
guide groove for test element
holding device
pressure switch for the ejectlon device
guide groove for the guide pilot with a code reading

N O W N

device

7,7' test element with edge profile
recess

9 test zone (detection site)

10 sample application site

11 housing of the storage container

12 flap

13 guide pilot with coding

14 spacer

' 15 spring

16 plate

17 guide rod



instryment, it is preferable that the test zone of the test el enent cones
to rest at least partially in the interior of the instrunent to enable a
detection at all. This requires that the sanple is transported by suitable
means contained within the test elenent fromthe sanple application site to
the detection site. Particularly preferred neans for transporting the
sanple fromthe sanple applicationsﬁt%?tT)the detection site is a
capillary active channel as known for exanple fromEP-A o 487 068, EP-A-0
215 419 or DE-A 31 51 291. However, other neans for transporting the sanple
are possi bl q_eﬁr or Ieé@%&élmwth a wcking effect or simlar neans. In
the case of el ectrochem cal detection nethods, for. exanple with
anperonetri d%r ik i DRIUYR sensors and bi osensors, the sanple liquid

can be applixyd digssddy £ (e del £t iPTosute | ocated outside the nmeasuring
instrument. In order to detect the electrical detection signal, this is |ed

into the neasuring instrunent wwth the aid of suitable conducting el enents
for exanple_printed or,etched conducting paths erg it is optionally
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(3) has a profile which is complementary to the profile
of the test elements. The holding device (4) for test
elements is located in the area of the guide groove (3).
The guide groove (6) for the guide pilot of the test
element storage container is located on the rear side of
the measuring instrument (Fig. 1b). As shown especially
in Fig. 1d) the guide groove (3) for test elements is
exactly opposite the guide groove (6) for the guide
pilot. The two guide grooves (3,6) differ in shape and
dimensions in order to ensure a safe error-free handling

of the system.

The guide groove (6) contains a device for automatically
registering the coding which is located on or in the
guide pilot of the test element storage container. This
can for example be a bar code reading device.

The measuring instrument of the system according to the
invention is equipped with an ejection device for used
test elements. This is operated by a pressure switch
(5). This allows used test elements to be detached and
ejected from the holding device (4).

Test element (7) shown in Fig. 2a to 2d contains an edge



- 17 - chafacteristic detectable reaction with the conponents of the test
zone for exanple with a change of col our or acconpani ed by an

el ectrochenical |y observabl e conversion. The result of the reaction is
detected with the aid of the instrunment and di splayed. Finally after the
anal ysis the used test elenent is remyved fromthe nmeasuring instrunent
optionally with the aid of the ejecfréﬁ)device The invention is elucidated
by Figures 1 to 7. Figure 1 shows a particularly preferred enbodi nent of
the measuring instrument of the system according to the invention.in
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The test element (7) contains means such as a capillary
active channel, which ensure that the sample is
transported from the sample application site (10) to the
detection site (9). In the case of test elements that
are to be evaluated optically, the detection site (9) is
visible on the rear side of the test element facing the
instrument (Fig. 2b). In the case of electrochemical
sensors the sample application site (10) can be
identical to the detection site (9).

Fig. 3 shows a diagram of the test element storage
container. In the closed state (Fig. 3a) only the
housing of the storage container (11) and the closable
flap (12) is visible. In the open state (Fig. 3b) the
flap (12) is folded back. As a result the first test
element (7) and the guide pilot with the coding (13) are
exposed and a spacer (14) creates a gap between them '
into which the measuring instrument can be inserted to
withdraw the test elements (7).

In addition to the visible test element (7) which is in
the withdrawal position, the storage container also
contains further test elements lined up side by side
which are successively transported to the withdrawal
position by a transport device e.g. a spring mechanism.

The withdrawal process for test elements (7) from the



particularly preferred enbodi nent of the test el enent - 18 - storage
contai ner of the systemaccording to the invention. Figure 6 shows a

| ongi tudi nal section fromthe side (a) and from above (b) as well as a
cross-section (c) through a further particularly preferred enbodi nent of
the test el enent storage container Qf j4bhe systemaccording to the invention
in a closed state. Figure 7 shows a | ongitudinal section fromthe side (a)
and from above (b) through the particularly preferred enbodi nent of the
test el enent storage container of the systemaccording to the invention

accordi ng t @tior@i¢ge corita i withe 4 (0l icE QRN readuifithg est el enent s.

The nunbers ,in,the figures denote: asyring instr t_housing 2
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pressure swididferentt posditddnson(Risy) oa &o c)gui de groove for the guide
pilot wth a code reading device 7,7 test element- with edge profile 8
recess 9 test zone (detection site) 10 sanple application site 11

housing of #¢,SLUA owe’ Hdtl e measuring instrument is guided
onto the opened storage container in correct mutual
orientation. The guide groove (3) for test elements (7)
faces the test element and the guide groove (6) for the
guide pilot (13) faces the guide pilot (13).

The measuring instrument is lowered onto the storage
container until the position shown in Fig. 4b is
reached. As the test element (7) is lowered, it is
positioned and locked into position and simultaneously
the instrument is automatically switched on.

When the measuring instrument is removed from the
storage container the code on the guide pilot (13) is
read by the code reading device in the corresﬁbnding
guide groove (6). In this process the test element (7).
is withdrawn from the storage container and is available
for measurement (Fig. 4c).

Withdrawal of the test element (7) from the storage
container leaves the removal position vacant. This is
automatically occupied by the following test element
(7') which is conveyed by the transport mechanism.

The sample application site (10) of the test element (7)
located in the measuring instrument is contacted with
the sample. The sample is for example transported by
capillary forces to the detection site (9) where a
measurement takes place after or already during the
detection reaction, for example a reflection-photometric
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12 fliap 13 guide pilot with coding 14 spacer 15 spring 16 pl ate
17 gui de rod - 19 - 18 renovabl e bottom 19 click closure 20
recess for the click closure The neasuring instrunment that is part of the
system according to the invention is shown in Figure 1. On the front side
of the instrunent (Fig. la) there is_a guLde groove (3) for test elenents
I ntegrated into the housing of the neag ring instrunment (1) in addition to
an easy to read display (2). Fig. |d shows that the guide groove (3) has a
profile which is conplenentary to the profile of the test elenents. The

hol di ng devi gpsktivatdlon &H TS changeC HAadtda He e dHy gui de
groove (3). The gui de groove (6) for the guide_pilot of the test elenent
st orage cont SF‘HH?'ti of| afady'ten presentsiide the SR 4G TR unent

(Fig. Ib). Adizkbethmesptdienlednt reshld ilsdlednvergisd dy)they adaduriitig t est

i gl oe o SOREEuRsRR R0 o WS AP NG Tl el S bR, Chi 0

saf e error-fadgoritiimsngndf ishdispdiayed and optionally stored.

After the measurement the test element (7) is removed
from the instrument by operating the pressure switch (5)
of the ejection device. Operation of the pressure switch
(5) of the ejection device can simultaneously switch off
the instrument.

A particularly preferred embodiment of the test element
storage container of the system according to the
invention is shown in Fig. 5 in longitudinal section
from the side. The sectional view shows the transport
mechanism which moves the test elements (7) into the
withdrawal position. The transport mechanism of the
embodiment shown here is essentially composed of a
spring (15) which presses directly against the nearest
test element (7). This presses the test elements (7)
against the spacer (14) which spatially separates the
test element located in the withdrawal poéition under
the flap (12) from the guide pilot (13). In this
embodiment the test elements (7) are essentially guided
by the housing of the storage container (11) which has a
corresponding geometric shape.

Fig. 6 shows a longitudinal section from the side (a)
and from above (b) as well as a cross-section (c) '
through a particularly preferred embodiment of the test
element storage container of the system according to the
invention in a closed state. In this embodiment the
transport mechanism is composed of two springs (15)



The gui de groove (6) contains a device for automatically registering the
coding which is located on or in the guide pilot of the test el enent

st orage cont ai ner .

This can for exanple be a bar code readi ng device.

The

measuring i nstrument of the systemaccording to the invention is equipped
with an ejection device for used test elenments. This is operated by
pressure switch (5). This all ows us@d?feSt el enents to be detached and
ej ected fromthe holding device (4). Test elenent (7) shown in Fig.

2d contains an edge - 20 - profile (Fig. 2d) which ensures that t

el enent (7 o] | h HETRIH o
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det ecti on spaet&&hlaknfthml¢m$ecmbssa§ecﬁy@memms.that are to be eval uated
the detection site (9) is visible on the rear side of the test

optically,

elenment facing the instrunent (Fig. 2b). In the case of el-ectrochenm

sensors the | ' [ 0 € Yt det ection
F?’ﬁ@”ﬁs%%&,? sl dpE PGk e, 588 B° eARaAR) Hottoif

site (9).

8) which can be removed from the storage container
housing (11) after releasing a click closure (19) for
the purpose of refilling test elements (7). Figure 7
shows a longitudinal section from the side (a) and from
above (b) through the particularly preferred embodiment
of the test element storage container of the system
according to the invention according to Figure 6 in the
opened state for loading with test elements (7). The
test elements (7) are glued together by means of a
readily detachable adhesive via a small contact site to
enable a simple filling of the test element storage
container.

For the purposes of filling, the bottom (18) is removed
after detaching the click closure (19). The guide rods
(17) hold the bottom (18) in a geometrically defined
position relative to the container housing (11). The
test elements (7) are inserted directly into the
container (arrow) which is subsequently sealed again by
the bottom (18). For this purpose the click closures
(19) lock into the recesses (20) provided in the housing
(11) . The housing is sealed as in the case of the
removal flap (12) by packing washers or O-rings. When it
is closed the springs (15) are automatically tensioned
again and the transport mechanism is reactivated.

cal



container. 1n the closed state (Fig. 3a) only the housing of the storage
container (11) and the closable flap (12) is visible. In the open state
(Fig. 3b) the flap (12) is folded back. As a result the first test el ement
(7) and the guide pilot with the coding (13) are exposed and a spacer (14)

creates a gap between theminto which Ehe measuring instrunment can be

msertﬂl II IMIImIIIMHEe test el enenfs (1
elene t he wi t hdrawal p05|t|on t he storage container also

contai s furthef

In addition to the visible test

test” el enents |ined up side by side which are successi vely

transported to the withdrawal position by a transport device e.g. a spring

mechani sm The wi

t hdrawal process for djg3imse! €nments (7) fromthe - 21 -

storage container with the aid of the nmeasuring instrunent is shown in Fig.
"4 on the basis of three different positions (Fig. 4ato c). Fig. 4a shows
how t he nmeasuring instrunent is guided onto the opened storage container in
correct nutual orientation. The guide groove (3) for test elenents (7)

faces the test el

faces the guite pYBESR1SPE The” RoRTuPLRg oFneePanant B BLer i onto i he

st orage cont ai nercamprliisihg position shown in Fig. 4b is reached. As the

test elenent (7)
si mul t aneousl y

4F £BLE" 8YembhtsSwhth' hhoBGdedPokiked I nto position and

b) a moisture-impermeable, tightly sealable storage
container for at least two test elements
containing a guide element, a spacer between the
guide element and the first test element to be
withdrawn, and a transport device for test
elenments .

c) a measuring instrument that is independent of
the power supply network and can be held with
one hand containing a guide groove for test
elements, an opposite guide groove for the guide
element of the test element storage container as
well as a holding device for test elements.

System as claimed in claim 1, wherein the measuring
instrument contains an ejection device for test
elements.

Systém.as claimed in one of the claims 1 or 2,
wherein the guide element of the test element
storage container contains a coding.

System as claimed in claim 3, wherein the measuring
instrument has a device for automatically
registering the coding that is located on or in the
guide element of the test element. storage
container.



el
the instrument is automatically switched on. Wen the nmeasuring instrunment
i s’ removed fromthe storage container the code on the guide pilot (13) is
read by the code reading device in the correspondi ng guide groove (6). In
this process the test element' (7) is withdrawn fromthe storage contai ner
and is avail abl 1 | - (Fig. 4c¢). Wthdrawal of the test el enent
(7) fromthe stlmmu"mmwmml eaves~t R Tenoval position vacant. This is
automatical ly octugied by the following test elenent (7') which is conveyed
by the transport nmechani sm The sanple application site (10) of the test
el ement (7) |gcategd,,l h dr LAY 51N URRNEWLS ~§ cted Wyt h the
sanpl e. The sgﬁpleg¥§e?%r§g§§iaﬁgggréhs%%%tgg %hégg%??#grg gréés to the
detection site (9)Whﬁﬁ?énatHEQEGFEnéﬂ?mﬁakésCBP gaénaft eapps &Pready during

the detection reacti@ispbft €NanBhfiple’ ebbiCthensakplemBppiscation?? -
observation of a colgur ch ﬁge r Iaged to.ghe type and anount of the

anal yte present in®the Eang AeLEFELIoRNEikPr ect measurement result is
converted by the neasuring instrument into a display value by nmeans of
suitable algorithms and is displayed and optionally stored. After the
measur enent t@e teSysteémnaatclaimed innolaimfSenwhexreinsarcapiillayy .
operating the pressueyavehafink?) 181 thBCnEhfi 6P £l ELangBBERLI ON Of (he

0 S

pressure switch (5 the ejection device can sinmultaneousTy switch off

7. System as claimed in one of the claims 1 to s,
wherein the test elements have a recess by which
means they can be held in the measuring instrument.

8. System as claimed in one of the claims 1 to 7,
wherein the storage container contains a spring
mechanism as a transport device for test elements.

9. System as claimed in one of the claims 1 to 8,
wherein the storage container has a removable
bottom.

10. System as claimed in one of the claims 3 to 9,
wherein the guide element of the storage container
contains a bar code or a ROM component as the
coding.

11. System as claimed in one of the claims 1 to 10,
wherein the measuring instrument contains a locking
mechanism as the holding device.



the instrunment. A particularly preferred enbodi nent of the test el enent
storage contai ner of the systemaccording to the invention is shown in Fig.
5 in | ongitudinal—sectionfromthe side. The sectional view shows the
transport nechanlsn1mh|ch noves the test elenents (7) into the w thdrawal
position. The L!ﬁ mn sm of the enbodi nent shown here is
essentially co g (15)2ﬁhrbh presses directly against the
nearest test el enent (7) This presses the test elenents (7) against the
spacer (14) which spatially separates the test elenent |ocated in the

erbodi ment DG 1 SRl de, IR I 4 Shd O SHGEBA, & i ng of

t he storage cont Ahexein thewmessuring ingtrunentd |quﬁﬁknﬁﬂﬁlh§%hape Fig.
6 shows a | ongit dqedlors 8oM PFeddidg tdtﬂri%é’%s( aﬁh@r&wi&ﬂﬁwve (b) as well
as a cross-section ( hro h a artlcular preferre odi ment of the
test el enent st ok stering e, GHN% Jd: He i nvention in

a closed state. lloddted Qfﬁ)Qﬁ:i rmmtﬁéﬁegmrcwwmeﬂﬁac&mrﬁmﬁesmonposed of
two springs (15) res an a plate (16) which in turn acts on

the test elenentf%?ffﬁargg] qﬁ?ﬁﬁndance i s achi eved by two gui de
rods (17) in conbination mnth the geonetry of the storage housing (11)

whi ch can be seen in : .
13. System as claimed in one of the claims 1 to 12,

wherein the guide groove for test elements and the
guide groove for the guide groove for the guide
pilot of the test element storage container have
different dimensions in the measuring instrument.

14. Storage container for test elements suitable for
use in a system as claimed in one of the claims 1
to 13.

15. Measuring instrument for use in a system as claimed
in one of the claims 1 to 13.

16. Test element suitable for use in a measuring
instrument as claimed in claim 15.

17. Method for the determination of an analyte in a
sample liquid with the aid of a system as claimed
in one of the claims 1 to 13, wherein
a) a test element is removed from the opened
storage container with the aid of the measuring
instrument '

b) the sample application zone of the test element
located in the instrument is contacted with a
sample liquid which is automatically transported
into the detection zone and there reacts
characteristically and detectably with the



part.i cul ar' fromthe cross-section (c). The variant shown in Figure 6 has a
removabl e bottom (18) which can be renoved fromthe storage container
housing (11) after releasing a crick closure (19) for the purpose of
refilling test ure 7 shows a longitudinal section fromthe
side (a) and f mmﬂ imm.llumgugh the particularly preferred enbodi ment
of the test el erent stormge cont ai n&r 2 the system according to the

i nvention according to Figure 6 in the opened state for loading with test
elements (7). The test elements (7) are glued together by neans of a
readily detachablg ix,q, %ﬂt\ée of &> q:rgytl o act site to enable a sinple
filling of the te %n enent stora contal nér. For the purposes of filling,
the bottom (18) 3 r’c@eow@@ﬁm af Heaed iome ig dateatediand 19) . The
guide rods (17) hekpiahedWitdMthbBhid of M anstsaidentdel i ned position
relative to the con a| ner housi ng (11). The test el ements (7) are inserted
dlrectlylntothgc \ﬁ§1 , | ed agai n by

t he bottom (18). mEasu‘rh_lns; ﬂwmsmddwa@tﬂe&'kmeoawmd&) l ock into the
recesses (20) provided in the housing (11). The housing is sealed as in the
case of the renoval flap (12) by packing washers or O-rings. Wen it is

cl osed the springs (15) are automatically tensioned again and the transport
mechanismis reactivated. Cl ai ms




1. .. Systémfor the analysis of sanple I'iquids conprising a) test elenments
with an edge profile b) a noisture-inperneable, tightly seal abl e storage
container for at least two test elenents containing a guide elenent, a
spacer between the guide elenent and the first test elenent to be

w t hdrawn, and a transport device for_tgst elenments c) a nmeasuring

I nstrunent that is independent of the ? supply network and can be held
wi th one hand containing a guide groove for test el enents, an opposite
gui de groove for the guide element of the test el enent storage container as
well as a holding device for test elenents. 2. Systemas clainmed in claim

1, wherein the nmeasuring instrunent apatedicts an ej ection device for test
el ement s mas clainmed in one of the claims 1 or 2, wherein the

gui de eIenEﬂFﬂﬁF%%ﬂg QEﬁ¥ﬂ94§thEB€*Eontalner contains a coding. 4.
System as C*ﬁ ( , erein the n? ughng |nztrunent has a device
for autonat $|F9V?B§FSPeFPR§eFH§ EOEVﬁﬁeP Pr FOEQP 4538 &F in the guide

el enent of sampleslighiédsntompmisdagcont ai ner.
a) test elements with an edge profile
b) a moisture-impermeable, tightly sealable storage
‘container for at least two test elements containing a
guide element, a spacer between the guide pilot and the
first element to be withdrawn, and a transport device
for test elements .
c) a measuring instrument that is independent of the
power supply network and can be held with one hand
containing a guide groove for test elements, an opposite
guide groove for the guide element of the test element
storage container as well as a holding device for test
elements. |

The invention in addition concerns a method for the
determination of an analyte in a sample liquid with the
aid of the system according to the invention.

(Fig.4a) .



5. +Systemas clained in one of the clains 1 to 4, wherein the test

el ements contain a neans to transport the sanple fromthe sanple
application site to the detection site. 6. Systemas clained in claimb5,
wherein a capillary active channel is the neans for the transport. 7.
Systemas clained in one of the clains 1 to 6, wherein the test el enents
have a recess by which neans they ca e held in the neasuring instrunment.
8. System as clained in one of tﬂe? aims 1 to 7, wherein the storage
contai ner contains a spring nechanismas a transport device for test

el enents. 9. Systemas clained in one of the clains 1 to 8, wherein the
storage contai ner has a renovable bottom 10. Systemas clained in one of
t he Clag?§g§ ﬂo 9, wherein the guide elenment of the storage container
contain code or a ROM conponent as the coding. 11. System as cl ai ned
in one of the clains 1 to 10, wherein the neasuring i nstrunment contains a

| ocki ng chani sm as the hoIdiaﬁ devi ce. ng %ﬂ System as cl ai ned
in one t he cl & 4 to 11 rei he neas i nst¥unment contains a
bar code or Fan¢ead|ng deV|ce as t deV|ce for onatlcally regi stering
the cg '

—~A ”‘"4
3 A
i
8  J/
6’ g
b) c) d)
3
?.
e 47- |
T )
AD 10
b)
7.
[ ¥ Vo (
7 7 mﬁe
- - Y12



| ocdtéd on or in the guide element of the test el ement storage container.
13. Systemas clained in one of the clains 1 to 12, wherein the guide
groove for test elenents and the gui de groove for the guide groove for the
gui de pilot of the test el enent storage container have different dinensions
in the neasuring inst 14. Storage container for test elenments
suitable for use in a as clained in one of tﬁ&?clains 1to 13. 15.
Measuring instrument for u&glin a systemas cl ai nedgign one of the clains 1
to 13. 16. Test el enept suit e for use in a neasurting instrunent as
claimed in claimi15. [LI7. Metho® for the deterninati off~of an analyte in a
sanple liquid with the aid of a systemas clained in one of the clains 1 to
13, wherein a) a test|element is renoved fromthe o ed storage contai ner
with the aid of the m [ instrument b) the sanagg application zone of
the test elenent |ocajg ’D;Jinstrunent is contacted with a sanple

| iquid which is autom transported into the detection zone and there

reacts characteri sh‘C det ectalll y wi t h|N he - 27 - conponents of
the test zone, < { 0
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c) the result of the reaction is detected and displayed with the aid of the
instrument, d) the used test elenent is renoved fromthe neasuring
i nstrument after the anal ysis.
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