S 10 15 20 System for Measuring an Anal yte Concentration of a Body

Fl uid Sanpl e Description 25 The invention relates to a systemfor
nmeasuring an anal yte concentration in a body fluid sanple having the
features specified in the preanble of claim1. A systemof this type
is known, for exanple fromEP 1 574 855 AW . 30 For testing of urine,
bl ood, interstitial fluid or other body fluids, it is customary to
use consumabl es contai ning detection reagents that effect a detection
reacti on when exposed to a body fluid sanple. The detection reaction
can, for exanple, lead to fluoreacence or a color change that can be
anal yzed by photonetry in order to determ ne an anal yte

concentr

ion. Also known are detection reactions for el ectrochem cal

de- 35 teérm nation of an analyte concentration. In general, a
detection reaction leads to a change in a paraneter that can be
measur ed physically, whereby the intensity of the change depends on
the anal yte concentration to be neasured. In a typical case, the
detection sensitivity varies substantially between production 40

bat ches

consumabl es contai ning detection reagents. For this

reason, there is a need to have calibration data in order to be able
to determ ne an anal yte concentra- 2 tion with sufficient accuracy

f or medi cal

applications when analyzing the result of a detection

reaction fromthe extent of the change of a physical paraneter, for
exanpl e ¥ change of color. Calibration data of this type is usually
determ ned for each production batch using calibration |iquids of
known anal yte concentration and a correspond- 5 ing calibration
information is stored on a data carrier that is distributed jointly
wi th the consumabl e. For this reason, hand-held devices of systens
for measmring an anal yte concentra- tion of a body fluid sanple
usually contain, aside froma neasuring facility for neas-
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System for Measuring an Analyte Concentration of a Body Fluid Sample

Description

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.

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-
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
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-



10 uring the result of a detection result, a reading facility for
reading calibration information froma data carrier. In the system
known fromEP 1 574 855 Al, a bar code containing a calibration
information is affixed to the outside of a drumcartridge containing
t he consumabl es. 15 Al though the systen1Qnomn fromEP 1 574 855 Al is
advantageous in that it ensures not only high user conveni ence but
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met by a system having the features specified in claiml. Advanta-
geous specifications of the invention are the subject matter of
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di fferent npasHscospeddeeters, for exanple different nmeasuring tines
or even different neasuring or analytical procedures nmay be needed.
However, changing the programm ng of the m croprocessor is not
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action. 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 ftration in a body fluid sample is expensive since there is a need to have a highly-
precise measuring facility and ‘a processor as a controt 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-



In a systemaccording to the invention, the software can be adapted
to changed re- 10 quirenments using supplenentary data that is stored
in a separate data storage unit. The supplenentary data cooperates in
the anal ysis of a nmeasurenment signal with calibration information
stored on the data carrier of the magazife inserted in the device.
Hence, according to the invention, the supplenentary data contain
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suppl ementary data can be stored in a nmenory connected to a processor
of the device 25 upon manufacturing. Wien needed, changed
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preferal separate fromthe nagazi The different ti,ons

Rt o carld) ATRRNGHE usrBrR BB RRaT i ik Ss eleEin s seatBie 10 wiSien unit
data st or ag¥heiBupplementrg izt epbgirarban thdanalysk 6ft 8reshsarembmesiginnath
that in 30 t &]data arrler roduction batch specific data is stored,

i .e. data tRAPRLPEIRIGTTGICHS gre G e %%f@r?aﬁ'r‘eddhé'ﬂ‘? BIRIBANERNSaRiedria 4ae de-

the suppl enpigg ap¥nekatcSidHED tHe fenttH ah@tsgﬁaaﬁ\eﬂfary dafd) cOftakhS@sta that
for consumabl es of several quductl on batches. The nost i nportant

bat ch speci fiffersdfserg the cablpra ratnfwmatlﬁn@nﬁlaﬁ|a@ﬁolumn@¢ezﬁsam fpr pugarieet de-
suppl engt aL E%g[gm o*éﬂfﬁnﬂ?@%&ﬁéﬁﬁ%f&ﬂ or expiration dates, may be
e da

stored int ta carrier Furthernore, the software of a system
according to the invention can be adapted to changed requirenents by
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data can contain ioh to P%Ian e uremment or “anal'y
termmed by means of the cailbratlon mformatlon alone because correspondlng 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.



5 raneters al so, e.g., software updates, especially for a user
interface respectively nmenu or operating functions, for a notor
control, for evaluation of neasured data or an interface to external
devi ces. Al though supplenmentary data of this type can be quite

volum nous, it is needed rather infrequerftly such that data menories
cont ai ni ng supplenentary data are al so needed infrequently only. For
this reason, the cost of 10 data nenories containing supplenentary
data is negligible as conpared to the cost of cartridges containing
consumabl es Fofthednarh, et sofivaed oﬂaeswshaeeaks:omjn@ td H'regiaawemtmmbcmnsbe bdapted to
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expen- sive be$shi on. Since suppl ementary data such as, for exanple,
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suppl enentary data on the data carrier of a cartridge would
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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



5 set of data including supplenentary data is stored in a separate
data storage unit that is delivered and changed in the hand-held
device only if the need arises, for exanple when suppl enentary data
are required because of changed consumables. 5 In the case of a

hand- hel d device, the invention requires’at nost mininmal additional
costs that are related to an interface for transmtting suppl enentary

data that i n.the data storage.unit t.o the hand-hel d device.
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al | ows e processor to check. consunabl es of an inserted
20 cartﬁ?dj’gagﬁﬁcc’g@ ci?éré%ﬁ'ﬁﬁ '%Eﬁgﬁg‘f@%iﬂ@ th the suppl ementary data
that is available to the processor to carry out a reliable

measur enent_ of an anal yte concentration in a body fluid sanple. If

the micropr¥Sededie gusEmeTadbiian infRimeation aitst sunplereeryaly daie ieadf ear-
because a RAYHIG WPHBLE daSa Aladlhid8Ra GBIEEESMICK thé nahaRaly detice,
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generated to alert the User to this fact. 25 F er details an
advant ages refpectieely.rivean pefinitghebe praededinedsysjemesnerdafg terthexmveptian that
enbodi t CeshA . L T
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carrier and allows thg 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 consumabies;



5 Figure 4 shows a repl aceabl e data storage unit for the hand-held
device shown in Figure 3; and Figure 5 shows a schematic view of the
conponents of the hand-held device shown in Figure 3. 10 Figure 2
shows a system 1 for neasuring an anal yte concentration in a body
fluid sanple, for exanple for neasuring Phe gl ucose concentration of
bl ood and/or interstitial fluid. Systens of this type are needed, for
exanpl e, by diabetics, who need to neasure their blood sugar |evel
multiple tines daily. The system 1 shown conprises 15 at |east three
separ at e syiSgem & osheasehhand-heldeleyica, marhich thgecaptridge Ishdivngn Figure 2 can be
consumabl es 3 showm %ﬂxfigure 2, a hand-held device 4 shown in Figure
3 whi ch, according t9%%s i nt ended pur pose, receives the cartridge 2,
and a repl aceabl e data storage unit 5 including supplenentary data

for the hand- hel evice 4. 20 These system ¢co nents 2, 4 5 are
|11 st £ ad od Berfr Shals, & o8 Eeabo 0 g1 SRORG A PR eoRETEREIY dsuiohhonadn
to the correspondimgufi Ywnas. Figure 2 shows an exenpl ary embodi ment

of a cartridge 2 that contains consum ables 3 for multiple
measurenents. In the exenplary enbodi mrent shown, the con- 25 sumabl es

3 are a tapg al Gk t,; t } i
reaction Wne%ﬁr?hey areS éé?(%%ﬁa Fct\)(gébgogﬁggz% ﬁp&ﬁ%ﬂ%g&ﬁ%ﬁ&%ﬁe@ﬁeﬁ@%isﬁﬁwn
reaction | eads to iaFRigwidge of color of the tape section wetted by the
body fI %d sanpl e. This change of color can be anal yzed by photonetry
in order to determ ne the anal yte concentration of the applied body
flui d sanpliEgune. 2 shves mgsytshem gl foroseasunng emt arsiyte rconnerthatioaxiarg bady fluid
pl ary enbodi nent .shown. ,In the exenpl ary enbodi nent.. shg he,strijip..
5 s gap- IS0 B GUa P ReEOatr B gt a el R raonpiefs-
i npr egnat ediaiitil. SysiEmsHOM@YELTypel dreirfeedbd Ofof @R8INBleS bl didinic¥, Whe need to
detection reagents to the strip 3 in_individual )
measure their blood sugar level multiple times daily. The system 1 shown comprises
I5 atleast three separate system components, hamely a cartridge 2 including consum-
ables 3 shown in Figure 2, a hand-heid 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



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 subsequent
testing of the body fluid sanple thus obfained. The tape 3 in the
cartridge 2 is wound onto a storage reel (not shown), but can just 5
as well, fopg e i IO i j
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data carrier 6 may be provided as a resistor array, wherein the data

stored ther¥fRe8e encoded by different resistance values. It is also
possi ble that the data carrier 6 has differently col ored areas which
encode data. The data carrier 6 contains a calibration information

for the conkuthentaskidge 2hgeflfied apuata gatrier fchat is i facivredityge pintingrpsoce-
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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.



In the exenpl ary enbodi nent shown, the cartridge 2 including the
consumables 3 is provided in the formof a tape cassette. However, it
is also feasible to provide the car- tridge in the formof a drum
cartridge such as is known, for exanple, fromEP 1 574 5 855A1. The
cartridge 2 shown in Figure 2 can be insérted in a cartridge
reception conpart- nent 7 of the hand-held device 4 shown in Figure
3. The hand-hel d device 4 shown has approximately the size of a

cellular tel eﬁhone and is therefore easy to carry 10 along in a _
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i ndependent AR I - f i es, .
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exanpl e by tadge quihe formsif al drdimsgdraiglge Boch ias $s epawatfooexarhple, fhemd=mélad4

device 4 _fu conprises operating elenents 9 which are provided in
8 e§i-

the formof in the exenplary enbodi nent shown. 15 The i nternal

| ayout of the hand-held device 4 shown in Figure 3 is shown

schematically in Figure 5 to which reference shall also be made in
the fol | owi Hif CatiKgRahahev IHEEUER 2 £aRpe Bserded iy A gartidaesmeeplipn compart-

conpart ment ndniy b KfRohdS dbaek 4 é%mﬂnoinidﬁglﬂécﬂ?ﬁ hdrRARIY Be@ce 4 shown

cartridge 2, that 1s shown in Figure 2 and Tead a data carrier 6 that
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le. The t facilit t tipng.th .
For exampl ¢ HEPRVSY Puadthmiblcttan uek Sne 8w Baiten st BRpRucERis or
sl i ppage, tdation,ans peintl-iedd dabiceid firlhee @bhrisds @peRAAY ifsmatsiNd@xh are

wheel with co ha nga consecutive perforagions of the tape 3.
In the exenﬂpga?‘g m@g?'%%%&%dme PIRRIY FopRadmenrtsheMy 11

according to Figure 5 conprises a shaft having a head that deviates

fromcircular shape, for exanple, a star-shaped head, that engages a
mat chi ng r ebssstespaltlpeowdaf Jam hand-baldelryicerbehowh it RiguesAtis stgeen schemati-
shown in Fi ; i f sadphLE; taiSyiRq C )
noved furt h(gi;rwg?/%%gnlﬁé %ﬂ@ﬁ%ﬁ? Eﬁ‘egéchlcféi Sth;;éinll shgﬁq%%a&h@etfa@@%c?%oﬁ&d
wetted by theid davipt & has amasididge racaptias woimpgripesit 7i with ai reading dacilithd0 in

(oo o L e 0RO, O YRR £ ASPRag e e BERP e
nmeasur edobyis affived 4o saiigedricdge i ByIdeats sfhetromypdhehdligeM, censumatilesTBef a
]E;?in is:o? ;t 11(‘)Cac ilgb%éﬁl_'lxa]}’istmhs%rtgg?r? reI cré riI:ISé: Irelcletpﬁonlgc’:mganr?mterﬁ]te? éaenagtle %%ved 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.



trolled by a processor 13 to which they are connected by neans of

data lines 14. The processor 13 anal yzes neasuring signals neasured

by the neasuring facility 12 in 5 order to determ ne a concentration
val ue to be displayed by neans of the display facility 8. A menory

16, in which software for the processor #3 is stored, is connected to
the processor 13. The processor 13 and its nmenory 16 can be

conponents of a mcrocontroller or mcroconputer. 10 Another separate
system conmponent that is part of the systemshown in Figure 1 is a

r epl aceabl eThkatransgtool fagiétyulli, thesme bsuringsasilitgvid, and FFiegnelading facility d@rardeon-
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exanpl e, dglﬁﬁ,gﬁé\llormc%gmpﬁ Jear a flash-EEPROM a Snartcard or

any other nennry wever, I n principle, it is also feasible to
provi de the replaceable data storage unit in the formof a RFID
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concert with call- 30 bration informati ®n, which is stéred on th

data carri e¥ic&%of a cartridge 2 that is in- serted in the device 4
and thegoftware that is stored in the nenory 16 of the hand- held
device 4 during the analysis of a neasuring signal. The suppl enentary
data can, flaataest@mglie theséatamgueiung Socan e tremsmaitted o theveand-beld device by

controlling, Qr?s '5? cgr Sf QH é%litgpr%@hge\ﬁt?et 2. ﬁé eerxer%p?alr{/ e"?ﬁbodl}%ent

system provi %er to
shown, the mterface 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 possible 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-



10 uring or analytical algorithns according to need and in this way
adapt the hand-held device 4 to changed requirenents that may result
frominproved consumables 3. In addition to data, which together with
the calibration information is strictly necessary for a correct
determ nation of an analyte concentrati df, the suppl enentary data may
5 al so contain conventional software updates, for exanple to change a

user interf . t t i he. r.epl aceabl e .dat a
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can be operated only while the data storage unit 5 is inserted
therein. 15 The data carrier 6 of the cartridge 2 shown in Figure 2
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nmeasurenent of the analyte concentration in a id sanple to be
carried out. The signal generated by the processor for this purpose
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wi th supplenentary data intended by its manu- facturer for this

purpose, i M4 PsA. dhe BIREAIITE! LaeNeEaics entidndldd ordaiie. indesieite @ user jhat
in 11 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 consumabies 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



case that the supplenentary data effects a nodification of the
algorithmthat is stored in the nenory 16 of the hand-hel d device 4,
the performance and anal ysis of a neasurenent using consumables 3
with different prerequisite supplenentary data can lead to incorrect
measuring results. A corresponding signall can be displayed to 5 the
user, for exanple, by nmeans of the display facility 8. Al so suitable
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that the haggs habbHierbsRinarderts the user to the existence of a
need for new supplenmentary data provided it does not yet know the

i dentifiB€ation of a new cartridge. 15
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



Typically, less than 200 bit are stored on the data carrier 6, since
this is generally sufficient for an identification, a calibration

I nformati on, and ot her batch-specific information. In the exenplary
enbodi ment shown, the data storage unit 5 has a |larger nenory
capacity than the data carrier 6. In genE#aI, i n excess of 500 bit,
in particular 20 in excess of 1 kbit, are stored in the data storage

unit 5. In; |V, t L@l f-C I g
data quanti (1o e e bRy By R P ER RonelioiR e B L bfeReg o
ref erence nbisfeets 1Measuring system5 2Cartridge 3Consumabl es with
detection reagents 4Hand-hel d device 5Data storage unit 6Data carrier

, 10 6aFeed track 6blnformation track 7Cartridge reception

conpar t mentWBbrezpl thy dib&cr cdrriby 6 YDper atdmgag! @fesdient contains all batch-specific
5 data needed for a measurement, the data storage unit 5 preferably exclusively stores
data that can be used for measurements using consumables 3 from multiple and if
applicable, different cartridges 2. Accordingly, the data storage unit 5 preferably con-
tains non-batch-specific data exclusively that can be used with multiple cartridges
without a need for changes. Only when a need for changed supplementary data be-
10 comes evident, for example for adaptation to improved consurnables 3 or for rectifi-
cation of recognized weaknesses of the software, newly produced cartridges 2 are
provided with a new identification such that the hand-held device 4 alerts the user to
the existence of a need for new supplementary data provided it does not yet know

the identification of a new cartridge.

15

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. [n general, in excess of 500 bit, in particutar
20 in excéss 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.



15 10Reading facility 11Transport facility 12Measuring facility
13Processor 14Data |line 20 16Menory 17Reception conpart nent

18I nterface including reading facility 14 The clains defining the
invention are as follows: |.System for nmeasuring an anal yte
concentration in a body fluid sanple, cdiprising:

consunmabl es with detection reagents that effect a detection reaction
when exposed 5 to the body fluid sanple; at | east one cartridge
t hat contains consunables of this type for nultiple neasurenents;

a data carrier which is affixed-isbot redereace mudnfzerand cont ai ns a
calibration information for the consumabl es contained in the
cartridge;

1 Measuring system
5 2 Cartridge
3 Consumables with detection reagents
4 Hand-held device
5 Data storage unit
6 Data carrier
10 6a Feed track
6b Information track
Cartridge reception compartment
Display facility
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



10and a hand-hel d device that conprises: a cartridge reception
conpartment including a reading facility for receiving a cartridge of
this type and for reading its data carrier; a nmeasuring facility for
measuring the result of a detection reaction; a transport facility
for moving consunmaebl es of the cartridge that is inserted 15in the

- cartridge reception conpartnent, for reception of a sanple and
nmeasur enment of the analyte concentration in the received body fluid
sanpl e; a processor that is connected to the neasuring facility
and the reading facility for controlling the nmeasuring facility and
for analysis of a measuring signal; and 20a nenory that is connected
to the processor Tandaimodfisihgide isahionvareas fotlowst he processor; wherein,
aside fromthe at | east one cartridge and the hand-hel d device, the
system conpri ses as an additional system conponent at |east one_.
repl aceabl e dat alst orS¥ye BrPeasyine FSNaLHT CRCCBIATMN 1B AR A1 sappiegcomgrising:
stored that effects aod¥astbles @it de@ttioafrcafdin tmodffnardeedibieacion Slied kg@sed N
the menory of th n?- e g,vi ce and functions in conbination with
a calibration %n?’é&erarbé’ )f}i(;ur’letqﬂ ? is stored on the data carrier of the
cartridge that is ingefesdnt ragifge deaycereitpupnrigablpie o i oF Joromuliple
measuri ng si gnal measurements; t he hand-hel d devi ce conprises an

interface for tr ansma Sd%iaocgm%f %\%Rpil eaig‘lla@& ¥ ¥hedc:aé§'tradg§0anzl rc%r%ig he calibration
repl aceabl e data stofagé ThRi't T0 the device, and fa ‘consunabf e€
i dentification iisfograypreiir bncontymaldesiceptaingd mitesrcarzider: used by t he
processor 15y and a hand-held device that comprises:
_ a cartridge reception compartment including a reading facility for receiving
a cartridge of this type and for reading its data carrier;
a measuring facility for measuring the resuft of a detection reaction;
a transport facility for moving consumables of the cartridge that is inserted
15 in the cartridge reception compartment, for reception of a sample and measurement
of the analyte concentration in the received body fluid sample;

a processor that is connected to the measuring facility and the reading
facility for controlling the measuring facility and for analysis of a measuring signal;
and

20 a memory that is connected to the processor and contains software for the
PTOCESSOT;
wherein,
aside from the at least one cartridge and the hand-held device, the system
comprises as an additional system component at least one replaceable data storage umnit in
25  which supplementary data is stored that effects a modification of the software that is stored
in the memory of the hand-held device and functions in combination with a calibration
information that is stored on the data carrier of the cartridge that is inserted in the device
during the analysis of a measuring signal,
the hand-held device comprises an interface for transmission of supplementary data
30 from the replaceable data storage unit to the device, and

a consumables identification is stored on the data carrier and used by the processor



after insertion of the cartridge to check whether the calibration
information of the data carrier affixed to the inserted cartridge
mat ches the avail abl e suppl enentary data and thereby to determ ne
whet her the consunabl es of the inserted cartridge conbined with the
suppl ementary data that is available to the processor renders a
reliable neasurenent of an 5 anal yte concentration 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 alail abl e suppl enentary data
and the consumabl es of the inserted cartridge do not allow a valid

measur enent of an_anal yte concentration in the body fluid san?le to
be carried out. " zsgzjgkcgﬁ#ea%grbqgaﬁ%ﬁeqkowfmhgﬁ e ‘i"’“brﬂﬂﬁ’ér"g?rﬁ‘a?%é’ the data
suppl ement ary datawieefaffeet & e modied co@itgeanadits dv alailalld opplehgary dabngd
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consumabl es fr omopadhdaibd ﬁth@%éyrﬂhggﬁrﬁﬂe to be carriePout, Sy St em according to
any one of the preceding clains, wherein the hand-held device

conprises a reception conpartnment for the data storage unit in which
suppl ement ar ioda a i Sysstorwerdingind @aimeadiwhgeid aied |sipplemeny adani pifret he

interface for readhimiion Of evifiBoflaiotnmt Q5AHE lh'e.’meﬁ'mr% lam,emd hetfRlited 1N
the reception conpartnment. 6. stem accordi ng laim5, wherein

t he hand-hel d device conprises a housing having a S|It t hr ough whi ch
the data storage. uniiyseancdealingnsent ed df tepriching @deptvhemincsiip domnbat .

30 7. System accpidign Fn‘?onﬁz!:i%b MRuher YGTEclic WRE AR SILHA0Gsbks b

affixed to the nagazi ne.
15 production batch is storcd on the data carrier.

4. System according to any one of the preceding claims, wherein the data storage unit
exclusively stores supplementary data and that the supplementary data can be used for
measurcments using consumables from multiple cartridges.

20
5. Systern according to any one of the preceding claims, wherein the hand-held device
comprises a reception compartment for the data storage unit in which supplementary data
is stored, and a reading facility containing the interface for read-out of the data storage unit
that is inserted in the reception compartment.

25
6. System according to claim 5, wherein the hand-held device comprises a housing
having a slit throngh which the data storage unit can be inserted into the reception

compariment.

30 7. System according to claim 4, wherein the data storage unit is affixed to the

magazine,



8. System according to any one of the preceding clains, wherein |ess
than 200 bit are stored on the data carrier. 5 9. Systen1accord|ng to
any one of the preceding clains, wherein in excess of 500 bit,
preferably in excess of 1 kbit, are stored in the data storage unit.
10. System according to any one of the preceding clains, wherein the
data carrier carries a bar code or is a magnetic menory. 10 11
System according to claim 10, wherein the hand-hel d device conprises
a bar code reader which conprises a CCD | ihe. 12. System accordi ng
to any one of the preceding clains, wherein the data carrier 15
conprises an arrangenent of resistors, wherein the calibration
information is encoded by different resistance values. 13. System

accordi ng to anygone sgfient Reordifigs e oﬂgofmheé}:irdaanng\ﬁdgﬁffse\mﬂretnh&s fhat 200 b]:ct we
storage unit is 4. -System according to any one of the
precedi ng clalnsq°ﬁﬁévg %Lcﬂﬁﬂdata carrier carries a code of
differently colored areas. 15. Cartridge with a data storage unit for

a hand-hel d deyige f ol JiRRASM nga@@n@amesﬁe@ed%g clgmaq@ﬁ;erna.t ex@as bi50@bit,
body fluid sanple,_the cartri g) cont alnln? consunabl es wit
det ecti on reagenP&EPRY Inffetsioh ] EPInASLGIFdd bR 42 S1UagF Phityet ect | on reagent s

effecting a detection reacti on when exposed to the body fluid sanple,

wherein: a data garr Sy%fem' a%cd?"“g' %%Qy bt §fRe freklihd O8Rs, Wilehh HABA: carier

carrier containi ng. a calib
carries a bar code or IS a magnenc memory.

10

11.  System according to claim 10, wherein the hand-held device comprises a bar code

reader which comprises a CCD line,

12.  System according to any one of the preceding claims, wherein the data carrier
15  comprises an arrangement of resistors, wherein the calibration information is encoded by

different resistance values.

13,  System according to any one of the preceding claims, wherein the data slorage unit
is an EEPROM.

20
14.  System according to any one of the preceding claims, wherein the data carrier

carries a code of differently colored areas.

15.  Cartridge with a data storage unit for a hand-held device for measuring an anaiyte

25 concentration in a body fluid sample, the cartridge containing consumables with detection

reagents for multiple measurements, said detection reagents effecting a detection reaction
when exposed to the body fluid sample, wherein:

a data carrier is affixed to the cartridge, said data carrier containing a calibration

information for the consumables contained in the cartridge, supplementary data is stored in

30 the data storage unit, said supplementary data effecting a modification of the software that

is stored in the memory of the hand-held device and functioning during the analysis of a



information for the consunabl es contained in the cartridge,

suppl enmentary data is stored in 30 the data storage unit, said

suppl enentary data effecting a nodification of the software that is
stored in the nenory of the hand-held device and functioni ng during
the analysis of a 17 neasuring signal in conbination with the
calibration information that is stored in the data carrier of the
cartridge inserted in the device; and a consunabl es
identification is stored on the data carrier, said consunabl es
identification allowi ng to check whether the calibration information
of the data carrier 5 affixed to the cartridge natches the _

suppl enent ary datmgesstingrsigdelitheomisatign tih e eliggeen pfPimation ths if&tored én the data
det er m ne mhethemmﬁawamédnmga&&mamamkdahmaﬁdanalyte concentration in

e bty 1116 saml ¢ <, e BaShPHladhs b LIeuoRoRlca, Shuhe

16. Cartri dge accakmﬁhgmngmwmmnnwmﬁk“MhbxdwnmNWQOMaﬁamsmmmé@ed@nwwﬂﬂs
affixed to thes n@f@%'t@%e CMMM&@;@J ﬁ.gﬁen;&ma;y d@ftoRd Wtﬁém@&&%m mg
to any one of clai,ns 14 mher i.n suE ntary data are, s%og

in the data stor &§€ 'Y g, Bﬂ‘éﬂﬂbﬁ?l&wﬁ% F‘y“ QaER Y 'F SYETHIGq i e body
nodi fication of fliésappfetcavalegartibdadut ivgh bt ansichables of te cangidgeriy cafbirkiive with
hand- hel d deV|cem@ggm%ggﬁkkgghggmmp conbination with a calibration
information that 1s stored on a data carrier affixed to a cartridge
cont ai ni ng consunabl es with detection reagents, by neans of a
consunabl es ientd f i Catridgnacsdrdinge e oaim t1hewldatnahe dad st@tigei unit Gaatfilze to the
checked whet her + &gllbratlon information of the data carrier

mat ches the supp enentary data 20 stored on the data storage unit and
thereby it can be determ ned, whether a valid neasurenent of an

anal yte concentr@ati oData E‘:ortagtambcm}ya dyktenh dcc&&ﬂﬁ@hﬁaniy&né efaddibd M4 whirbig
consumables of the, cm;% i85 b Wbl slzgaggﬂnt,& o QpblefilondrPaalal HEhng 4 1

sy
conbi nati on mnth %%e su enent ar ata o
modification of the software that is stored in the memory of thc hand cld device and

functioning in combination with a calibration information that is stored on a data carrier

affixed to a cartridge containing consumables with detection reagents,

by means of a consumables identification stored on the data carrier it can be checked

whether the calibration information of the data carrier matches the supplementary data
20 stored on the data storage unit and thereby it can be determined, whether a valid

measurement of an analyte concentration in the body fluid sample is feasible with the

consumables of the cartridge, to which the data carrier is fixed, in combination with the

supplementary data of the data storage unit.



