1 510 15 20 Systemfor Measuring an Anal yte Concentration of a Body
Fluid Sanple Description 25 The invention relates to a systemfor neasuring
an anal yte concentration in a body fluid sanple having the features
specified in the preanble of claim1. A gsystemof this type is known, for
exanple fromEP 1 574 855 Al. 30 For testing of urine, blood, interstitial
fluid or other body fluids, it is customary to use consumabl es containing
detection reagents that effect a detection reaction when ex- posed to a body
fluid sanple. The detection reaction can, for exanple, lead to fluo-
rescence or a color change that can be analyzed by photonetry in order to
determ ne an anal yte concentration. Al so known are detection reactions for
el ectroghem cal de 35 termination of an anal yte concentration. In general, a
detection reaction leads to a change in a paraneter that can be neasured
physically, whereby the intensity of the change depends on the anal yte
concentration to be neasured. In a typical case, the detection sensitivity
vari es substantially between production 40 batches of consumabl es

contai ning detection reagents. For this reason, there is a need to have
calibrdfon data in order to be able to deternine an anal yte concentra 2
tion with sufficient accuracy for nedical applications when anal yzing the
result of a detection reaction fromthe extent of the change of a physical
parameter, for exanple a change of color. Calibration data of this type is
usual |y determ ned for each produc- tion batch using calibration |iquids of
known asal yte concentration and a correspond 5 ing calibration information
is stored on a data carrier that is distributed jointly with the

consumabl e. For this reason, hand-held devices of systens for neasuring an
anal yte concentra-

20

System for Measuring an Analyte Concentration of a Body Fluid Sample

Description
25
The invention relates to a system for measuring an analyte concentration in a body
fluid sample having the features specified in the preamble of claim 1. A system of this

type is known, for example from EP 1 574 855 A1.

30 For testing of urine, blood, interstitial fluid or other body fluids, it is customary to use
consumables containing detection reagents that effect a detection reaction when ex-
posed to a body fluid sample. The detection reaction can, for example, lead to fluo-
rescence or a color change that can be analyzed by photometry in order to determine
an analyte concentration. Also known are detection reactions for electrochemical de-

35 termination of an analyte concentration. In general, a detection reaction leads to a
change in a parameter that can be measured physically, whereby the intensity of the

change depends on the analyte concentration to be measured.

In a typical case, the detection sensitivity varies substantially between production
40 batches of consumables containing detection reagents. For this reason, there is a

need to have calibration data in order to be able to determine an analyte concentra-



tion of a body fluid sanple usually contain, aside froma neasuring facility
for meas- 10 uring the result of a detection result, a reading facility for
reading calibration informa tion froma data carrier. In the system known
fromEP 1 574 855 Al, a bar code con- taining a calibration information is
affixed to the outside of a drumcartridge contain- ing the consumables. 15
Al t hough the system known from EP 1 574 855 Al is advantageous in that it
ensures nd@n sithysuffigianigesuraeni@nmedical Boplications mhen enalyzagithe seswhof a
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the invention to further inprove upon a system for meas- uring an analyte
concent r at {i®h ba?chwmy‘ahtrrgﬁ%n B%Wﬂﬁ of bf‘o‘ﬁ’ﬂ@”la%% ceperitration gorregpond-
par ti culsar i éalib?attforﬁ%ﬂ)ph%%?% stto*r"fd bﬂ‘éea‘étb%rr"ié’r tﬂSt’ fsscﬁstﬁbtﬂ‘ﬁe\ﬁ Apﬂn'ugwitﬂqhsven
medi cal lay- men to carry out a reliable nmeasurenent of an anal yt

concent r at comsuhaldebody fluid sanple at |ow cost. 25 This object is net by
a system having the features specified in claim11l. Advanta- geous
specifications of the invention are the subject matter of dependent cl ains.
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concen- 30 tration In sanpl’e I's expensive since there Is a need
to have a homglof g-bguyetiid samgpdes usually dantaihi ayidaritbra gomeassiny faadityafaroneaw|
and anal ytical .unit. ro- gress is made in the production.of consunmabl es
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even diffe i or anal ytical procedures nmay be needed. However,
chang- inghﬁﬁgeggﬁggéﬁﬁﬂﬁb of the mcroprocessor is not feasible in the

hand- hel d device known fromEP 1 574 855 A, such that progress nmade with
regard to the neasuring 5 of the analyte concentration of a body fluid
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manufacturer is used with the consumables in use at all times and that, as a conse-

quence, operating errors are precluded; however, the system is rather inflexible.

20 ltis therefore the object of the invention to further improve upon a system for meas-
uring an analyte concentration of a body fluid sample of the type specified above. in
particular, it is the object of the invention to devise a way allowing even medical lay-
men to carry out a reliable measurement of an analyte concentration of a body fluid
sample at low cost.

25
This object is met by a system having the features specified in claim 1. Advanta-

geous specifications of the invention are the subject matter of dependent claims.

The production of hand-held devices of systems for measuring the analyte concen-
30 tration in a body fluid sample is expensive since there is a need to have a highly-
precise measuring facility and a processor as a control and analytical unit. As pro-
gress is made in the production of consumables with detection reagents, the software
that was used to program the processor at the time the hand-held device was deliv-

ered may no longer meet the requirements of improved consumables, since, for ex-



fied only by a cost-intensive recall action. In a systemaccording to the

i nvention, the software can be adapted to changed re- 10 quirenents using
suppl ementary data that is stored in a separate data storage unit. The
suppl ementary data cooperates in the analdysis of a measurenent signal with
calibration information stored on the data carrier of the nagazine inserted
in the de- vice. Hence, according to the invention, the supplenentary data
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speci fy the neasurenent process itse e correct creation of a neas-
urenent . Tofa sepphan:helr geviad. dMo@oyef, poseibingtistind softwaregedorsecesube ractior
ana- |ytical 8a]&$&reters .requjred b}/ a. nodi fication of consumables. A first
set of supﬁ‘?dﬁ-” 1 f9Staateasyeierd a¢tied in a nenory connected to a
processor of the device 25 upon manufacturing. Wien needed, changed

suppl ementary data can be read froma data storage unit, which is
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data carri ?heFérdé)glé%é&erbééféhcé&ﬁ‘ecrbfeiscindﬁ(eaariu?j\%sﬁ& Uresl mdaireh@hesighat with
typically change with each production batch, ereas the supplenentary data

stored in cabratinmineroratioageoad on dandbta carger pbthecmrganrinblinsertdd wetherds-

producti on_.hat e t, | ortant batch eclfi is.calibration
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software of a system according to the invention can be adapted to changed

requi r ddenteSMiAtioR M anANalde £08eoMEfidM the data storage unit. So the sup-

pl enentary data can contain in addition to changed neasurenent or anal ysis

pa 5 raneters also, e.g., software updates, especially for a user interface
respecti veWhen consumables are modified no correct analyte concentration value can be de-

termined by means of the calibration information alone because corresponding sup-
plementary data is required as well. Especially, the supplementary data can conduce
20 for a correct calculation of an analyte concentration from a measurement signal
and/or specify the measurement process itself, i.e. the correct creation of a meas-
urement. The supplementary data can, for example, be changed measuring or ana-
lytical parameters required by a modification of consumables. A first set of supple-
mentary data can be stored in a memory connected to a processor of the device
25 upon manufacturing. When needed, changed supplementary data can be read from a

data storage unit, which is preferably separate from the magazine.

The different functions of a data carrier in which the calibration information is stored
and the data storage unit in which supplementary data is stored are therefore that in
30 the data carrier production batch specific data is stored, i.e. data that typically change
with each production batch, whereas the supplementary data stored in the data stor-
age unit can be used for consumables of several production batches. The most im-
portant batch specific data is calibration information. Additionally further supplemen-

tary data, like manufacturing or expiration dates, may be stored in the data carrier.



menu or operating functions, for a notor control, for evaluation of neasured
data or an interface to external devices. Although supplenentary data of
this type can be quite volum nous, it is needed rather infrequently such
that data nenories containing supplenentary data are al so needed
infrequently only. For this reason, the cost of 10 data nenories containing
suppl enentary data is negligible as conpared to the cost of cartridges
cont ai ni ng consunabl es of which a typical user needs much | arger num bers.
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to noticeably higher costs of the <cartridges which are produced in |arge
nunbers. These hi gher cartridge costs can be avoided according to the

i nvention or|n o the data carrier that is_affixed to the cartrldge
only a rel rytog %é? ngstihe RTRIFPTINAIPAR MHEORIACEEPR: RePrding to

I nf or mef Oﬂeeé hﬁb drésérﬁqwér%n'd@h& Qélé&t' erB\r’ i MRIEHC &1 é&d:ﬁ?ﬁ’to Wéeéaﬁ'ﬁﬁatr%n ,

| arger, nore rarely changing 5 set of data including supplenentary is
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to the cartridge. If this data was stored on the data carrier affixed to the cartridge, it
would be possible to safely ensure that the current data including calibration informa-
20 tion needed for measurements using the consumables of an inserted cartridge is
available to the processor of the hand-held device at all times. Moreover, a solution
of this type would be user-friendly, since a user would not need to perform any addi-

tional actions in order to transmit the supplementary data to the hand-held device.

25 However, as part of the present invention, it was recognized that these advantages
can be attained with a system according to the invention in a significantly less expen-
sive fashion. Since supplementary data such as, for example, software updates is
needed only infrequently, the storage of supplementary data on the data carrier of a
cartridge would necessitate to have a powerful and therefore relatively expensive

30 memory for each cartridge which, in turn, would lead to noticeably higher costs of the
cartridges which are produced in large numbers. These higher cartridge costs can be
avoided according to the invention by storing on the data carrier that is affixed to the
cartridge only a relatively small set of data, in particular the calibration information

that is required individually by each cartridge, whereas a larger, more rarely changing



when suppl enentary data are required because of changed consunmables. 5 In
the case of a hand-held device, the invention requires at nost m ninal
additional <costs that are related to an interface for transmtting

suppl ementary data that is stored on thg data storage unit to the hand-held
device. This contrasts favourably to the substantial cost savings rel ated
to the data carrier that is affixed to the cartridge, which data carrier
can, for erbofpdaa irhréucping\siudpténhentaryaimaisasﬁtbred ierd séparateodatarstoiage funitrthatlO0 of
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user to this fact 25 Further details and advantages of the invention are
illustrated by nmeans of an exenplary enbodi nent and reference being nade to
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body fluid 'sanplé; 35 Figure 2 shows a repl aceable cartridge including
consunbbl e‘@nsumables are used with supplementary data that is not suitable for use with these
consumables, which could lead to erroneous measuring results and an ensuing

health risk for a user, unless it was excluded. This is provided by the fact that a con-

sumables identification is stored jointly with the calibration information on the data

carrier and allows the processor to check whether the consumables of an inserted

20 cartridge can be used in combination with the supplementary data that is available to

the processor to carry out a reliable measurement of an analyte concentration in a

body fluid sample. If the microprocessor determines that this is not the case, for ex-

ample because a required update has not yet been carried out, a signal is generated

to alert the user to this fact.

25
Further details and advantages of the invention are illustrated by means of an
exemplary embodiment and reference being made to the appended drawing. The
features thus described can be made the subject matter of claims either individually
or in combination. In the figures:

30

Figure 1 shows a schematic view of an exemplary embodiment of a system accord-
ing to the invention for measuring an analyte concentration of a body fluid

sample;

35 Figure 2 shows a replaceable cartridge including consumables;



6 Figure 3 shows a hand-held device, in which the cartridge shown in Figure
2 can be inserted; 5 Figure 4 shows a repl aceable data storage unit for the
hand- hel d device shown in Figure 3; and Figure 5 shows a schematic view of
t he conponents of the hand-held device shown in Figure 3. 10 Figure 2 shows
a system 1l for neasuring an anal yte concentration in a body fluid sanple,
for exanple for nmeasuring the glucose concentration of bl ood and/or
intersti- tial fluid. Systens of this type are needed, for exanple,
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components, nanel phsartea@rtridge 2 including consum ables 3 shown in Figure
2, a hand-held device 4 shown in Figure 3 which, according to its intended
pur pose, receives the cartridge 2, and a replaceable data storage unit 5
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exenpl ary enbodi nrent of a cartridge 2 that contains consum ables 3 for

mul ti pl e neasurenents. In the exenplary enbodi nent shown, the con-

sumabl es 3 g{u% 2 LR&Ss ta%%eﬁfgtl'b'\ﬁ‘éN @?Er?ecédrﬂﬁoﬁ%rﬂg%'f‘pfauﬁé"ﬁ& -h8ldf @évlclt%;hown

detection action when they are exposed to a Id sanpl e

det ection reactioim Figa#s3t o a change of color of the tape section wetted by
t he bog¢{ fluid sanple. This change of color can be anal yzed by photonetry
in ord to determ ne the anal yte concentration of the applied body fluid
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shown. In t he exenpl ary enbodi nent shown, the strip tga - lessly
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at least three separate system components, namely a cartridge 2 including consum-

ables 3 shown in Figure 2, a hand-held device 4 shown in Figure 3 which, according

to its intended purpose, receives the cartridge 2, and a replaceable data storage unit

5 including supplementary data for the hand-held device 4.

20 These system components 2, 4, 5 are illustrated in more detail in the following with

reference being made to the corresponding figures.

Figure 2 shows an exemplary embodiment of a cartridge 2 that contains consum-
ables 3 for multiple measurements. In the exemplary embodiment shown, the con-
25 sumables 3 are a tape that carries detection reagents that effect a detection reaction
when they are exposed to a body fluid sample. The detection reaction leads to a
change of color of the tape section wetted by the body fluid sample. This change of
color can be analyzed by photometry in order to determine the analyte concentration
of the applied body fluid sample, i.e. being the glucose concentration in the exem-
30 plary embodiment shown. In the exemplary embodiment shown, the strip 3 is gap-
lessly provided with detection reagents, e.g. covered by or impregnated with them.
However, it is also feasible to apply the detection reagents to the strip 3 in individual
test fields only. In particular, lancets could be arranged on the strip between test

fields of this type in order to generate a cartridge for a hand-held device that can be



7 used to generate a puncture wound for obtaining a body fluid sanple and
subse- quent testing of the body fluid sanple thus obtained. The tape 3 in
the cartridge 2 is wound onto a storage reel (not shown), but can just 5 as
wel |, for exanple, be folded in a zig-zagging fashion to forma stack. The
cartridge contains a conveyor reel that can be driven (not shown) onto

whi ch the spent section of the tape 3 is wound. By rotating the conveyor
reel, a frussd, to generairigepunctepeworod for ehtairing e bedy dtid sampiaa@pHesubse-

reception Ltlon.  icn 1Ghait, ¢ a body fluid sample. By
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sanpl e has been applied can be conveyed to a neasuring position and a fresh
t ape section can be noved to the sanple reception position for another neas-
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cartridge 2. The bar code is read upon insertion of the cartridge 2 in a
cartri dge wreowsti on conpartnent 7 of a hand-held device 4 that is part of
the sys- tem 1. Since the speed of insertion varies between users, the data
carrier 6 shown has a feed track 6a with equidistant feed marks and an

i nformati ono &H@_@#ﬁr@gé hag affinad 4 @atascariier € eldths aidrefadtfear Bips ippinting b hse-
techni cal solutions for reading a bar code are 30 al so possible. In
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to the hanfbrinedfdand@TiPc@ne-time programmable) or magnetic memory. It is also feasible, for

example, to provide the data carrier 6 in the form of a printed electronic memory that

is contacted by the reading facility 10 of the hand-held device 4 for the purpose of

20 read-out. For example, the data carrier 6 may be provided as a resistor array,

wherein the data stored therein are encoded by different resistance values. it is also

possible that the data carrier 6 has differently colored areas which encode data.

The data carrier 6 contains a calibration information for the consumables 3 that are
25 contained in the cartridge 2. The bar code is read upon insertion of the cartridge 2 in
a cartridge reception compartment 7 of a hand-held device 4 that is part of the sys-
tem 1. Since the speed of insertion varies between users, the data carrier 6 shown
has a feed track 6a with equidistant feed marks and an information track 6b that con-
tains the calibration information. Other technical solutions for reading a bar code are
30 also possible. In particular, bar code readers can be used advantageously which do
not require a relative movement between the hand-held device 4 and the data carrier,
i.e. which can read a data carrier 6 that is at rest with respect to the hand-held device
4. Such bar code readers can, e.g., have a CCD line so that the whole bar code can

be read without any relative movement.



4. Such bar code readers can, e.g., have a CCD line so that the whole bar
code can be read without any relative novenent. 8 1In the exenplary

enbodi ment shown, the cartridge 2 including the consumables 3 is provided
in the formof a tape cassette. However, 8it is also feasible to provide the
car- tridge in the formof a drumcartridge such as is known, for exanple,
fromEP 1 574 5 855 Al. The cartridge 2 shown in Figure 2 can be inserted
in a cartridge reception conpart- ment 7 of the hand-held device 4 shown in
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cel lular telephone an I'S t erefore easy rry ng rn a jacke
pocket by mowsled in Teefonanf-chielpe cesette Hlowa\rerbmmaieodeaiblend@m\pMMarof

mai ns suppl. anpl e by nmeans. of batteries surin esul t
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For itssompssehiation, the hand-held device 4 further conprises operating
elenents 9 which are provided in the formof keys in the exenplary

enbodi ment shown. 15 The internal |ayout of the hand-held device 4 shown in

Fi 3 h t Fi 5 ta which. ref hal | al
be e | 16 R 1o e ks o GF et Tn e iR HGER g SPReat on

conpar t menheht Mok 'ﬂw@héﬁéﬂieﬂﬂdéﬂ@é l4i §%v@rplri Rigufd demné %arr\@%ld’%ealcéalréﬁdvﬂge 2,
that is shown in Figure 2 and read a data carrier 6 that 20 is affixed to

said cart rhaﬁgepgroxman%aﬁw sfzeaot maggipidart tefepdionet gnd i thenefuaeddsysto3carty a
cartridge that is jnserted.in_the rtrid tio artrret 7/ can be
moved d8r Apaddha Brkd PO Ri'a e e babdmsif SBPbpRE cBR AR pReTRtd idk!
concent r at péHtieind o n’fd#ﬁ@'sldﬁﬁly, R e phé cﬁby&ﬂa@h@ of Ebﬁemésarr\ﬂ@@gdnntg%bhmé ¥ark1

for transporting the tape 3 can, for exam provided |iKe in an audio

t aper ecor des displygd dvendisplaypisayiy 81 fos examwgq)by 2 lmldzgry@tal idisplayo friod italopo
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the tape 3 exe odi men ranspor

cordi ng t oprbivigiedén Bwe:fm‘mmfsi@san g terhplanngmbobimashttshatvndevi at es from
circular shape, for exanple, a star-shaped head, that engages a matching
recess !8f the driv- able conveyor reel of the cartridge 2 shown in Figure 2.

After recephd el faySBIBF fhe hand-held device 4 shown in Figure 3 is shown schemati-
cally in Figure 5 to which reference shall also be made in the following. The hand-
held device 4 has a cartridge reception compartment 7 with a reading facility 10 in
order to receive a cartridge 2, that is shown in Figure 2 and read a data carrier 6 that

20 is affixed to said cartridge 2. By means of a transport facility 11, consumables 3 of a
cartridge 2 that is inserted in the cartridge reception compartment 7 can be moved for
reception of a sample and measurement of the analyte concentration in a received
body fluid sample. The transport facility 11 for transporting the tape 3 can, for exam-
ple, be provided like in an audio taperecorder. To prevent slippage, the transport fa-

25 cility could also comprise an index wheel with cogs that engage consecutive perfora-
tions of the tape 3. In the exemplary embodiment shown, the transport facility 11 ac-
cording to Figure 5 comprises a shaft having a head that deviates from circular
shape, for example, a star-shaped head, that engages a matching recess of the driv-
able conveyor reel of the cartridge 2 shown in Figure 2. After reception of a sample,

30 the tape 3 can be moved further by the transport facility 11 such that a tape section
wetted by the sample is moved to a measuring position, in which the result of a de-
tection reaction, for example the degree of a change of color that is effected by an
analyte that is to be detected, is measured by a measuring facility 12 of the hand-
held device 4.



30 the tape 3 can be noved further by the transport facility 11 such that a
tape section wetted by the sanple is noved to a neasuring position, in
which the result of a de- tection reaction, for exanple the degree of a
change of color that is effected by an analyte that is to be detected, is
nmeasured by a neasuring facility 12 of the hand- held device 4. 9 The
transport facility 11, the neasuring facility 12, and the reading facility
10 are con- trolled by a processor 13 to which they are connected by neans
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be di spl aytesliedybyr@anscestot e telivddnatiel are ebhhdoted by And@Osfd a8 lines 14hTied
software for the processor 13 is stored, is connected to the processor 13.
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system shown | n ure 1°is a replace at torage unit shown
in Figure dlitarsd Acerentaryi 165 ém txith softwanedfoefite processqratd reestoreld/ iotonerted

hand- hel d deyi ce 4 sho in Figure 3. The recep- ti conpartnment 17 is
accessi bl dorHPQIGRESRCEI Tt T RTRECRRTSIENG S REMABAAD RANdD & EOMAOBENtS, o1
Dat a StOrerqiéré‘céﬁﬂ:%#l@%ﬂnﬁér%&%ut‘é'ﬂit 5 can be transmitted to the hand-held

device by neans of an interface of the hand-held device 4. In the exenplary
enbodi nent shown, the interface contains a reading facility 18 for reading
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in principle, it is also feasible to provide the replaceable data storage
unit in theception edmparmebt teénef tbeyhanddheld aieyiviet 4 ghowntio Rigerehdnthéedadp-

devi b f Lr.el i f .S, hat . '
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that the m@gpgilacturer fixes the data storage unit 5, when needed, on

15
Data stored in the data storage unit 5 can be transmitted to the hand-held device by
means of an interface of the hand-held device 4. In the exemplary embodiment
shown, the interface contains a reading facility 18 for reading a data storage unit 5
that is inserted in the reception compartment 17.

20

The replaceable data storage unit 5 can, for example, be an EEPROM, in particular a
flash-EEPROM, a Smartcard or any other memory chip. However, in principle, it is
also feasible to provide the replaceable data storage unit in the form of a RFID mem-
ory and transmit data to the hand-held device 4 by means of a wireless interface
25 such that a reception compartment for the data storage unit 5 is dispensable. It is
also possibie that the manufacturer fixes the data storage unit 5, when needed, on

the magazine so that no separate reception compartment is necessary.

The data storage unit 5 stores supplementary data that functions in concert with cali-
30 bration information, which is stored on the data carrier 6 of a cartridge 2 that is in-
serted in the device 4, and the software that is stored in the memory 16 of the hand-
held device 4 during the analysis of a measuring signal. The supplementary data
can, for example, set measuring or illumination times for controlling the measuring

facility 12. The data carrier 5 allows the system provider to change or replace meas-



t he magazi ne so that no separate reception conpartnent is necessary. The
data storage unit 5 stores supplenentary data that functions in concert with
cali- 30 bration information, which is stored on the data carrier 6 of a
cartridge 2 that is in- serted in the dawice 4, and the software that is
stored in the menory 16 of the hand- held device 4 during the analysis of a
nmeasuring signal. The supplenentary data can, for exanple, set neasuring or
i | 1 um nat iusingtarrarslytical elgerittons angprding tepzsad amd) in this Waytadape therhendrhek

carrier 5 all t he.system provider, to chan r_replace nmeas 1 uri ng or
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3. In addition to data, which together with the calibration information is
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repl aceabl e data storage unit 5 is preferably copied into the nenory 16 of
t he hand-hel d device 4 such that, the dat storaqe unit 5 _can _be taken from

the receptiBiP&BAMAFY AalaStaPdan tRe rerlacRablr daler slerages il 8 ik Preferably o
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devi ce_such that the, hand-he de-. vice 4 can be operated gnly whi]e the
dat o st8r AR ERery S5 cTn b e e SeE Trian it R oBrT b BndeRais”
cartridge ZeSmew difficlit. J46\gevers itak @is@ fENAE B RIigSedsdenith fdtorintieoBupdlal s
used by the processor 13 after insertion of the cartridge 2 to determ ne

whet her t heertensdatabndbe Inermonh#s ioh Y hand-bald déiee sach dralithe danithield de-
suppl enen- .t a data that jis,available to.the processor 13 renders a

el Tabl o S FaRBroRs AR s B Sakcuneialirtrs et et o canpl e
feasible. If this is the case, a neasure 20 nent of the anal yte
concentration in a body fluid sanple can be carried out. If this is not the
case, the Heodalesmmiard gt cartidge Zishewn in figurel@rstotesi agpesitraables idansiér

LDt | Loe SN URNE AMRRLPREALLARYS SIEASSRIIERLEG: St blReT Lo
in a body vWhather thengnsuntabldie3 oaithd iRderted carlidyes? goalbigenaithties sypléimen-
processor t];Pyrdétgitrswa ilérapvoa?lgbl(éatg tﬁfefpergéessor 13 renders a reliable measurement of the
analyte concentration in a body fluid sample feasible. If this is the case, a measure-
20 ment of the analyte concentration in a body fluid sample can be carried out. If this is
not the case, the processor 13 generates a signal in order to indicate to a user that
the available supplementary data and the consumables 3 of the inserted cartridge 2
do not allow a valid measurement of the analyte concentration in a body fluid sample
to be carried out. The signal generated by the processor for this purpose can effect
25 any action of the hand-held device 4 that allows a user to recognize that the available
supplementary data and the consumables 3 of the inserted cartridge 2 do not allow a
valid measurement of the analyte concentration in a body fluid sample to be carried
out. The signal of the processor 13 can, for example, induce the display facility 8 to
display a corresponding message and/or cause an acoustic signaling facility to gen-

30 erate an acoustic signal.

By this means, it is feasible to reliably achieve that consumables 3 of the system 1
are used exclusively in combination with supplementary data intended by its manu-

facturer for this purpose, in particular suitable and current algorithms. Particularly in



25 any action of the hand-held device 4 that allows a user to recognize that
the avail able supplenentary data and the consunables 3 of the inserted
cartridge 2 do not allow a valid neasurenent of the analyte concentration
in a body fluid sanple to be carried outl The signal of the processor 13
can, for exanple, induce the display facility 8 to display a corresponding
nmessage and/ or cause an acoustic signaling facility to gen- 30 erate an
acousti c stapedhat Bg suppiemeatasy date effectseaagificationradithe blopritieniteatds stosed
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Further batch-specific data characterizing the consumabl es of a production
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an anal ytical curve can be gen- erated, the intensity of the change of
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| nf orma- erated, the intensity of the change of parameter that is associated with the detection
reaction, for example the degree of the change of color to be analyzed by photome-

20 try, for one or more analyte concentrations. It is also feasible that the memory 16 of

the hand-held device stores a library of analytical curves and the calibration informa-

tion simply specifies the number of the analytical curve to be used.

Aside from the calibration information, for example the production date and/or expiry
25 date is further batch-specific information. Moreover, by storing information on the
data carrier 6 from which information the processor 13 can determine an expiry date
for the consumables 3 that are contained in the cartridge 2, it can be excluded that
erroneous measuring results are obtained because of the use of obsolete and there-
fore unreliable consumables.
30
For this reason, after insertion of a cartridge 2 in the cartridge reception compartment
7 of the hand-held device 4, the processor 13 of the exemplary embodiment shown
checks not only whether or not the calibration information matches the available sup-

plementary data, but also whether or not an expiry date of the consumables of the



tion sinply specifies the nunber of the analytical curve to be used. Aside
fromthe calibration information, for exanple the production date and/or
expiry 25 date is further batch-specific information. Moreover, by storing
information on the data carrier 6 fromithich information the processor 13
can determne an expiry date for the consumables 3 that are contained in
the cartridge 2, it can be excluded that erroneous neasuring results are
obt ai ned HeeeitRrkbcaftridar has @lrepdiiexpired-o!f 4hid it feg 6ase.dhe URer &l B alerted tfo
consunebl gfis (3% For this reason, after insertion of a cartridge 2 in the
cartridge reception conpartnent 7 of the hand-held device 4, the processor
13 of the exenplary enbodi nent shown checks not only whether or not the
calibration information matches_ the avail able sup- plenentary data, bui also
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Typically, less than 200 bit are stored on the data carrier 6, since this is generally
sufficient for an identification, a calibration information, and other batch-specific in-
formation. In the exemplary embodiment shown, the data storage unit 5 has a larger
memory capacity than the data carrier 6. In general, in excess of 500 bit, in particular
20 in excess of 1 kbit, are stored in the data storage unit 5. In case of extensive software

updates, significantly larger data quantities can be stored in the data storage unit 5.



menory capacity than the data carrier 6. In general, in excess of 500 bit,
in particular 20 in excess of 1 kbit, are stored in the data storage unit 5.
In case of extensive software updates, significantly larger data quantities
can be stored in the data storage unit 53 13 List of reference nunbers 1
Measuring systemb5 2 Cartridge 3 Consumables with detection reagents 4
Hand- hel d device 5 Data storage unit 6 Data carrier 10 6a Feed track 6b
Information track 7 Cartridge reception conpartnment 8 Display facility 9
Operating el ements 15 10 Readiy port facility 12
Measuring facility 13 Processo?gt§f¥%&;éﬁifﬁﬁgﬁégﬂi6 Menory 17 Reception
conpartment 18 Interface including reading facility 14 Patent clainms 1.
Systen1for neasurlnﬂQan anal te concentration in a body fluid sanple, com 5

prising cdnsumabl es fgﬁuﬂpg {€fct i on reagents that effect a detection
reacti on when Cartridge
3 Consumables with detection reagents
4 Hand-held device
5 Data storage unit
6 Data carrier
10 ©6a Feed track
6b Information track
7 Cartridge reception compartment
8 Display facility
9 Operating elements
15 10 Reading facility
11 Transport facility
12 Measuring facility
13 Processor
14 Data line
20
16 Memory
17 Reception compartment

18 Interface including reading facility



exposed to the body fluid sanple, at |east one cartridge (2) that contains
consunmables (3) of this type for nultiple neasurenents, 10 a data carrier
(6) which is affixed to the cartridge (2) and contains a calibration
information for the consumabl es (3) cont@ ned in the cartridge (2), and a
hand- hel d device (4) that conprises a cartridge reception conpartnent (7)
including a reading facility (10) for re- ceiving a cartridge (2) of this
type and for reading its data carrier (6), 15 a neasuring facility (12) for
nmeasuring the result of a detection ctlon a transport facility (11) for
nmovi ng consumabl es (3) of the cartrléﬁ%n is inserted in the
cartridge reception conpartnment (7), for receptlon of a sanple and

measur ement of the analyte concentration in the received body fluid sam
ple, 20 a pr be@%tﬁm(fqewetaﬁatm@ ancamaiglet canceotratien e ashed ntuifl saimple.ycqm2)
and they read- B facility (10) for controlling the nmeasuring facility (12)
and for analysP O a measuring signal, and a nenory (16) that is connected

to the processor 13 n ont ai ns .sof t war e 0 h rocessor 3), 25
char act or  zed_ PANEHERORILEEMh IdlEetE 1ASkRiachohakcd £ BRRERES redctghaviate
hand- hel d devi egpédad td the mfhﬁ@%,@@e conpri ses as an additional system
conponent at Ieast one repl ace- able data storage unit (5) in which

suppl ementary gt Bnd'carRlob I8} thhHEs Rl Tont dmEB IR B33! eg{%yp%ggﬁgylt%ee

calibration in ormatlont ont ata car
cartridge (2) tnh%suwemen&erted in the device (4) during the analysis of a
nmeasuring signal, 15 the hand-held device (4) conprises an interface (18)

for tramsm ssi enddth cavfier (B) MMRIM i@raffikkaf @ tﬁéQﬁh’tﬁbge (2PaRs eaamsdntalibrhtsrage
unit (5) to the device (4 and a consumabl es identification is stored on

the data carri difo[s3tiem r@rg%gorbguma,t@les (3) contained in the cartridge (2),

and a hand-held device (4) that comprises

a cartridge reception compartment (7) including a reading facility (10) for re-

ceiving a cartridge (2) of this type and for reading its data carrier (6),
15 a measuring facility (12) for measuring the result of a detection reaction,

a transport facility (11) for moving consumables (3) of the cartridge (2) that is
inserted in the cartridge reception compartment (7), for reception of a sample

and measurement of the analyte concentration in the received body fluid sam-

ple,

20 a processor (13) that is connected to the measuring facility (12) and the read-
ing facility (10) for controlling the measuring facility (12) and for analysis of a

measuring signal, and

a memory (16) that is connected to the processor (13) and contains software

for the processor (13),
25 characterized in that,

aside from the at least one cartridge (2) and the hand-held device (4), the sys-
tem (1) comprises as an additional system component at least one replace-
able data storage unit (5) in which supplementary data is stored that functions
in combination with a calibration information that is stored on the data carrier
30 (6) of the cartridge (2) that is inserted in the device (4) during the analysis of a

measuring signal,



5 processor (13) after insertion of the cartridge (2) to determ ne whet her
the consumables (3) of the inserted cartridge (2) conbined with the

suppl emen- tary data that is available to the processor (13) renders a
reliable neasure- nent of an anal yte congentration in the body fluid sanple
feasible, and, if this is not the case, to generate a signal in order to
indicate to a user that the 10 avail abl e suppl enentary data and the
consumabl es ( 3)heohandrbeldndevice 4 ceomptisasdare inftaifack (TRt foaltianemissial odsup-
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suppl enent ary g,q{ga 15 effects a nodification of evaluation algorithns
stored in the nenory of the hand-held device (4). 3. Systemaccording to
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clainms, characterized in a asi efro t he.calibhration, informti
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to any one of the preceding clainms, characterized in he data storage

unit (5) excl usiansiof astaabde dongenimatiorciarthdbodydtid éamﬁ%ﬁeaswgm & thisi ng
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conpriges a reaeptdons sappaidrivant dath7and ere tcbﬂsulmtaaless@r@fgmeumsérté&)car-
whi ch suppl enmentary data is stored, and a reading facility containing the

interface (18) trdge Rd49-rattallew @ alidmenssraspeanicofian analgie ¢ongentratiomin Ber t ed
in the recepti 7 7. System according to claim®é,
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characterized i'n device (4) conprises a housing having a
slit through mhlch the data storage unit (5) can be inserted into the
reception conpartment (17).

2. System according to claim 1, characterized in that the supplementary data
15 effects a modification of evaluation algorithms stored in the memory of the
hand-held device (4).

3. System according to any one of the preceding claims, characterized in that,
the supplementary data effects a modification of the software that is stored in
20 the memory of the hand-held device (4).

4. System according to any one of the preceding claims, characterized in that,
aside from the calibration information, further batch-specific data characteriz-

ing the consumables (3) of a production batch is stored on the data carrier (6).

25
5. System according to any one of the preceding claims, characterized in that
the data storage unit (5) exclusively stores data that can be used for meas-
urements using consumables (3) from multiple cartridges (2).
30 6. System according to any one of the preceding claims, characterized in that

the hand-held device (4) comprises a reception compartment (17) for the data
storage unit (5) in which supplementary data is stored, and a reading facility
containing the interface (18) for read-out of the data storage unit (5) that is in-

serted in the reception compartment (17).



5 8. Systemaccording to claim5, characterized in that the data storage
unit (5) is affixed to the nagazine (2) 9. System according to any one of
the preceding clains, characterized in that 10 |less than 200 bit are stored
on the data carrier (6). 10. System accdsding to any one of the preceding
clainms, characterized in that in excess of 500 bit, preferably in excess of
1 kbit, are stored in the data storage wunit (5). 15 11. System according to
any one of the preceding clains, characterized in that the data carrier (6)

carries a b [ i [ Ve i12. . t agcor di to claim
11 char act oi SSaErR kM B RE B araratsrigd 158ReE M FERPeREar Tet

reader which ceswprises achddsind hadng B3slit BrugmMvaasw ek Betat tordhe ame(Hfcahhe
precedi ng clains, characterized in that the data carrier (6) conprises an
arrangement of bedrsestaskisto egeeeptiarheorspaitment @i’d.on i nformation i s encoded
by different resistance values. 25 14. System according to any one of the
precedi'ng clainms, characterized in that the data storage unit (5) is an

EEPROM 15. &ysStyetenaaccsrdimytotdaiany, cieraeterized iprthaetiagatel aomm@e unit (5) is
characterized in that 30 the data carrier (6) carries a code of differently

9. System according to any one of the preceding claims, characterized in that

10 less than 200 bit are stored on the data carrier (6).

10.System according to any one of the preceding claims, characterized in that in
excess of 500 bit, preferably in excess of 1 kbit, are stored in the data storage
unit (5).
15
11.System according to any one of the preceding claims, characterized in that

the data carrier (6) carries a bar code or is a magnetic memory.

12.System according to claim 11, characterized in that the hand-held device

20 comprises a bar code reader which comprises a CCD line.

13. System according to any one of the preceding claims, characterized in that
the data carrier (6) comprises an arrangement of resistors, wherein the cali-
bration information is encoded by different resistance values.

25

14. System according to any one of the preceding claims, characterized in that

the data storage unit (5) is an EEPROM.

15.System according to any one of the preceding claims, characterized in that

30 the data carrier (6) carries a code of differently colored areas.





