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Description
BACKGROUND OF THE INVENTION

[0001] The present invention relates to a biosensor
and a measuring apparatus for a biosensor for quantify-
ing and/or detecting existence of a substrate contained
in a sample solution.

[0002] A biosensor is such a sensor that uses, for a
molecule discrimination device, fundamental biological
elements such as microbes, enzymes, antibodies, DNAs
(deoxyribonucleic acids) and RNAs (ribonucleic acids).
More specifically, a biosensor can quantify or detect ex-
istence of a substrate contained in a sample solution by
utilizing a reaction generated when a substrate is recog-
nized or contacted by a fundamental biological element,
for example, such reaction as oxygen consumption by
microbial respiration, light emission or enzyme reaction.
[0003] Among various biosensors, the commercializa-
tion of enzyme sensors, which quantify or detect exist-
ence of substrates by using an enzyme and reacting the
enzyme with a targeted substrate, has been advanced.
For example, enzyme sensors to be used for such tar-
geted substrates as glucose, lactic acid, cholesterol and
amino acid are called, e.g., glucose sensor, cholesterol
sensor and so forth on the basis of the names of the
targeted substrates, and are used for medical measure-
ments, food industry and so on.

[0004] According to a measuring system using such
enzyme sensor, an electron mediator is reduced by elec-
trons generated, e.g., by the reaction of a certain material
(substrate) contained in a sample solution with e.g. an
enzyme. The amount of reduction of the electron medi-
ator is electrochemically measured, thereby quantifying
the substrate contained in the sample solution.

[0005] One of performance capabilities that such bio-
sensor is required to have is capability of conducting the
measurement with high accuracy even if the sample so-
lution is in a trace amount. For example, when a patient
of diabetes uses a glucose sensor, the sample solution
is often a blood taken from the patient. In order to de-
crease the burden of the patient, it is desired that the
amount of blood to be taken from the patient be as small
as possible.

[0006] Thus, as a biosensor having a capability of con-
ducting measurement even with a trace amount of sam-
ple solution, a biosensor of electrode-opposed type is
proposed as disclosed in Japanese Laid-open Patent
Publication Hei 11-352093. In such proposed biosensor,
a working electrode placed on a base plate for the work-
ing electrode and a counter electrode placed on a base
plate for the counter electrode are opposed to each other
with a space therebetween to which a sample solution is
supplied. Accordingly, when a voltage is applied between
the working electrode and the counter electrode, with the
sample solution being supplied to the space, charge
transfer between the working electrode and the counter
electrode well progresses. Accordingly, measurement
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with high accuracy becomes possible even with a trace
amount of the sample solution.

[0007] EP 1304 566 A1 (WO 02/008743) relates to a
biosensor that needs a small amount of sample for meas-
urement. The biosensor comprises a first insulating base
plate having a working electrode, a second insulating
base plate having a counter electrode opposed to the
working electrode, a reagent layer comprising at least an
oxidoreductase, and a sample supply pathway formed
between the first and second insulating base plates,
wherein the working electrode, counter electrode and re-
agentlayer are exposed to an inside of the sample supply
pathway, and the distance between the working elec-
trode and the counter electrode is 150 pm or less.
[0008] WO 01/33216 A1 discloses a sensor which in-
cludes a working electrode and a counter electrode and
can include an insertion monitoring trace to determine
correct positioning of the sensor in a connector.

[0009] EP 0 964 059 A2 discloses a biosensor com-
prising a working electrode base plate, a counter elec-
trode base plate and a reagent layer containing at least
an enzyme and an electron mediator, wherein a working
electrode disposed on the working electrode base plate
and a counter electrode disposed on the counter elec-
trode base plate are positioned so as to mutually face
and a terminal of a measuring device can be brought into
contact with terminals of both electrodes from through-
holes.

[0010] WO 02/00918 A2 discloses a biosensor for the
determination of substances in bodily fluids, in particular,
in blood, comprising a two-piece support plate, whereby
the one piece of the support plate represents an upper
piece and the other piece represents a lower piece, with
an intermediate layer lying between the upper and lower
piece in which an aperture is formed. The upper piece,
lower piece and aperture form a capillary channel, run-
ning from a cover opening formed at the edge of the bi-
osensor to an air hole formed in the upper piece or lower
piece. Electrodes are provided, which together with an
enzyme-containing substance permit an electrochemical
measurement of substances found in body fluids.
[0011] However, the biosensor of electrode-opposed
type has electric connection terminals (which are electri-
cally connected to a driving power supply in a measuring
apparatus for a biosensor when the sensor is inserted or
mounted in the apparatus) placed on topside and down-
side of a pair of base plates, respectively, without any
specific design. Accordingly, it is difficult for a user to
discriminate, e.g. visually, between the topside and
downside of the biosensor. Therefore, there is a possi-
bility that the user may insert the biosensor upside down,
making a mistake in the top-down side matching of the
biosensor with respect to the apparatus. With such wrong
insertion of the biosensor, correct measurement cannot
be expected.

[0012] It is further desired that one measuring appa-
ratus can be used for measuring biosensors correspond-
ing to plural targeted substrates handily without causing
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wrong insertion of the biosensors. However, it cannot be
realized by a conventional biosensor or a combination of
a conventional biosensor and a conventional measuring
apparatus for a biosensor.

BRIEF SUMMARY OF THE INVENTION

[0013] Thus, an object of the present invention is to
provide a biosensor and a measuring apparatus for a
biosensor, in which wrong insertion of the biosensor into
the measuring apparatus by a user can be prevented.
[0014] Another object of the presentinvention is to pro-
vide a measuring apparatus for a biosensor, which ap-
paratus can be handily used for measuring plural biosen-
sors corresponding to plural targeted substrates without
causing wrong insertion of the biosensors.

[0015] For solving the above-described problems and
achieving the objects, a biosensor according a first as-
pect of the present invention comprises: a first insulating
base plate comprising a first electrode provided thereon,
and a second insulating base plate comprising a second
electrode provided thereon, the first and the second elec-
trodes being opposed to each other; and a first lead pro-
vided on the first base plate and connected to the first
electrode, and a second lead provided on the second
base plate and connected to the second electrode,
wherein the first base plate comprises a first extension
portion which extends in a length direction of the first
base plate from a position corresponding to an end of
the second base plate in its length direction, and has at
least a part of the first lead exposed to outside, and
wherein the second base plate comprises a second ex-
tension portion which extends in a width direction of the
second base plate from a position corresponding to an
end of the first base plate in its width direction, and has
at least a part of the second lead exposed to outside.
[0016] Anadvantage of such biosensor is in that wrong
insertion of the biosensor by a user into a measuring
apparatus can be easily prevented.

[0017] Suchbiosensorcanfurtherbe so structured that
the second base plate comprises two of the second ex-
tension portions, one of which extends in the width direc-
tion of the second base plate from the position corre-
sponding to the end of the first base plate in its width
direction, and the other of which extends in the width
direction of the second base plate from a further position
corresponding to a further end of the first base plate in
its width direction.

[0018] The biosensor having such structure has an ad-
vantage in that the second base plate can have extension
portions extending to both width directions, so that the
biosensor can have good mechanical balance between
both sides of the biosensor with respect to the centerline
in the length direction of the biosensor.

[0019] The biosensor can further comprise: a sample
solution supply path for supplying a sample solution con-
taining a plurality of substrates in a manner that sample
solution contacts the first electrode and the second elec-
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trode; and a reagent which can react with at least one
specific substrate in the plurality of substrates, wherein
the first base plate or the second base plate has a shape
having a common part and a non-common part, the non-
common part having a specific shape corresponding to
the specific substrate. Such biosensor can handily be
adapted to a targeted substrate, and can also be handily
adapted to a measuring apparatus for measuring plural
biosensors corresponding to plural targeted substrates
without causing an operational error.

[0020] Furthermore, the biosensor can be so struc-
tured that the first extension portion of the first base plate
or the second extension portion of the second base plate
is positioned at a specific position (of the first base plate
or the second base plate) corresponding to the specific
substrate. For example, the structure of the biosensor
can be such that the specific position of the second ex-
tension portion of the second base plate is left position
or right position, corresponding to the specific substrate,
in the length direction of the second base plate, namely
with respect to the centerline on the second base plate
in its length direction.

[0021] By such structure, the biosensor can handily be
adapted to a targeted substrate.

[0022] Further, in the biosensor, the plurality of sub-
strates can be so selected to be glucose and lactic acid.
Thereby, the biosensor can handily be adapted to glu-
cose measurement and lactic acid measurement that are
most desired by biosensor users.

[0023] A measuring apparatus for a biosensor accord-
ing to a further aspect of the present invention comprises
a sensor mounting portion for mounting the biosensor,
wherein the sensor mounting portion comprises segmen-
tal portions respectively provided therein at positions cor-
responding to the common part and the non-common
part of the first base plate or the second base plate, and
wherein when the biosensor is mounted in the sensor
mounting portion, the specific substrate in the biosensor
is discriminated by the position of the segmental portion
of the sensor mounting portion corresponding to the non-
common part of the first base plate or the second base
plate.

[0024] The measuring apparatus can further be so
structured that the sensor mounting portion comprises
an integral fitting space for having the sensor fitted there-
to, which space comprises: a first region corresponding
to the common part of the shape of the first base plate
or the second base plate; and a second region corre-
sponding to the non-common part of the shape of the
first base plate or the second base plate.

[0025] The measuring apparatus can also be so struc-
tured that it further comprises: a first electric connection
terminal positioned therein for contact with the first region
of the integral fitting space; and a plurality of second elec-
tric connection terminals positioned therein for contact
with the second region of the integral fitting space, where-
in when the biosensor is mounted in the sensor mounting
portion, one of the firstand the second leads is connected
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to the first electric connection terminal, and the other of
the first and the second leads is connected to one of the
plurality of second electric connection terminals, and
wherein the specific substrate in the biosensor is discrim-
inated by the one of the plurality of second electric con-
nection terminals to which the other of the first and the
second leads is connected.

[0026] An advantage of these measuring apparatuses
is that a singlemeasuring apparatus can be adapted for
measuring plural different biosensors respectively com-
prising specific or different substrates without causing an
operational error.

[0027] A measuringapparatus for a biosensor, accord-
ing to a further aspect of the present invention, comprises
a sensor mounting portion for mounting therein a biosen-
sor comprising a first base plate and a second base plate,
wherein the sensor mounting portion comprises: a first
sensor mounting segmental portion corresponding to the
first base plate of the biosensor; and a second sensor
mounting segmental portion corresponding to the second
base plate of the biosensor, and wherein the first sensor
mounting segmental portion has a width different from
that of the second sensor mounting segmental portion.

[0028] The measuring apparatus can further be so
structured that the first base plate of the biosensor com-
prises a first electrode and a first lead provided thereon,
the first lead being connected to the first electrode; the
second base plate comprises a second electrode and a
second lead provided thereon, the second lead being
connected to the second electrode; and the first and the
second electrodes are opposed to each other, wherein
the first base plate comprises a first extension portion
which extends in a length direction of the first base plate
from a position corresponding to an end of the second
base plate in its length direction, and has at least a part
of the first lead exposed to outside, and wherein the sec-
ond base plate comprises a second extension portion
which extends in a width direction of the second base
plate from a position corresponding to an end of the first
base plate in its width direction, and has at least a part
of the second lead exposed to outside.

[0029] An advantage of such measuring apparatuses
is that wrong insertion of the biosensor, by a user, into
the measuring apparatus can be prevented.

[0030] Such measuring apparatus can also be so
structured that it further comprises: a first electric con-
nection terminal to be connected with the exposed part
ofthefirstlead, and a second electric connection terminal
to be connected with the exposed part of the second lead
of the biosensor when the biosensor is mounted in the
sensor mounting portion; and a driving power supply cou-
pled to the first and the second electric connection ter-
minals for applying a voltage to the first and the elec-
trodes of the biosensor through the first and the second
electric connection terminals.

[0031] An advantage of such structure of the measur-
ing apparatus is that a voltage necessary for the meas-
urement can handily be applied to a sample solution in
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the biosensor having a targeted substrate.

[0032] Such measuring apparatus can still further be
so structured that it further comprises: a signal processor
to be operatively coupled to the first electrode and the
second electrode of the biosensor for processing com-
putation using a value of electric current flowing in the
first electrode and the second electrode, thereby gener-
ating a calculated value; and an output unit operatively
coupled to the signal processor for outputting the calcu-
lated value by the computation of the signal processor,
whereby when the biosensor is provided with a sample
solution containing a substrate, and is mounted in the
sensor mounting portion, the amount of the substrate is
calculated by the computation processing of the signal
processor, and the calculated value is outputted to the
outputting unit.

[0033] Anadvantage of the measuring apparatus hav-
ing such structure is that the calculation of the amount
of a targeted substrate in the biosensor as well as the
output (display) of the calculated value can handily be
performed.

[0034] The measuring apparatus can also be so struc-
tured that it further comprises a sensor ejection member
provided at the sensor mounting portion for ejecting the
biosensor to outside of the sensor mounting portion in a
manner that the biosensor is provided with a push-out
force by the ejection member.

[0035] Such measuring apparatus can further be so
structured that the push-out force by the ejection member
is provided to abutment between the ejection member
and the second extension portion of the biosensor.
[0036] An advantage of such measuring apparatuses
is that the biosensor mounted in the sensor mounting
portion thereof can handily be ejected to outside of the
sensor mounting portion or the measuring apparatus.
[0037] While the novel features of the invention are set
forth particularly in the appended claims, the invention,
both as to organization and content, will be better under-
stood and appreciated, along with other objects and fea-
tures thereof, from the following detailed description tak-
en in conjunction with the drawings.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF
THE DRAWING

[0038] FIG. 1A is a schematic oblique view of a bio-
sensor system according to EMBODIMENT MODE 1 of
the present invention.

[0039] FIG. 1B is a schematic view, partially enlarged,
of a part in FIG. 1A as encircled by dashed line circle B,
which is sensor mounting portion 30 of measuring appa-
ratus 3 as seen in the arrow direction DRO.

[0040] FIG. 1C is a schematic oblique view, partially
enlarged, of a part of FIG. 1A as encircled by dashed line
circle C, which is an end portion of biosensor 2.

[0041] FIG. 2A is a schematic exploded oblique view
of a biosensor according to EMBODIMENT MODE 1 of
the present invention.
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[0042] FIG. 2B is a schematic oblique view of the bio-
sensor according to EMBODIMENT MODE 1 of the
present invention.

[0043] FIG. 3Ais a schematic end view of the biosen-
sor according to EMBODIMENT MODE 1 of the present
invention.

[0044] FIG. 3B is a schematic side view of the biosen-
sor according to EMBODIMENT MODE 1 of the present
invention.

[0045] FIG. 3C is a schematic top plan view of the bi-
osensor according to EMBODIMENT MODE 1 of the
present invention.

[0046] FIG. 4 is a schematic block diagram, showing
an example of a connection of a biosensor to ameasuring
apparatus (biosensor system) according to EMBODI-
MENT MODE 1 of the present invention.

[0047] FIG. 5A is a schematic oblique view of a bio-
sensor system according to EMBODIMENT MODE 2 of
the present invention.

[0048] FIG. 5B is a schematic view, partially enlarged,
of a part in FIG. 5A as encircled by dashed line circle B,
which is sensor mounting portion 70 of measuring appa-
ratus 7 as seen in the arrow direction DR5.

[0049] FIG. 6A is a schematic exploded oblique view
of a biosensor according to EMBODIMENT MODE 2 of
the present invention.

[0050] FIG. 6B is a schematic oblique view of the bio-
sensor according to EMBODIMENT MODE 2 of the
present invention.

[0051] FIG. 7A is a schematic exploded oblique view
of a further biosensor according to EMBODIMENT
MODE 2 of the present invention.

[0052] FIG. 7B is a schematic oblique view of the fur-
ther biosensor according to EMBODIMENT MODE 2 of
the present invention.

[0053] FIG. 8Ais a schematic block diagram, showing
an example of a connection of a biosensor to a measuring
apparatus (biosensor system) according to EMBODI-
MENT MODE 2 of the present invention.

[0054] FIG. 8B is a schematic block diagram, showing
a further example of a connection of a biosensor to a
measuring apparatus (biosensor system) according to
EMBODIMENT MODE 2 of the present invention.
[0055] FIG. 9is a schematic oblique view of an exam-
ple of a biosensor system according to the present in-
vention, comprising a sensor ejection mechanism for
ejecting the biosensor to outside of the sensor mounting
portion.

[0056] FIG. 10A is a schematic cross-sectional view
of an end portion of the measuring apparatus, cut by
plane Y-Y’ as shown in FIG. 9.

[0057] FIG. 10B is a schematic cross-sectional view
of an end portion of the measuring apparatus having the
biosensor mounted therein, cut by plane Y-Y’ as shown
in FIG. 9.

[0058] FIG. 10C is a schematic cross-sectional view,
similar to that of FIG. 10B, of an end portion of the meas-
uring apparatus having the biosensor mounted therein,
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in which the biosensor is pushed out, for ejection, from
the sensor mounting portion of the measuring apparatus.
[0059] FIG. 11 is a schematic perspective view of a
sensor mounting portion of the measuring apparatus.
[0060] FIG. 12 is a schematic oblique view of a modi-
fied example of a biosensor of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0061] Hereinafter, embodiment modes (examples) of
the present invention will be described with reference to
the appended drawings. It is to be noted that these em-
bodiment modes and the drawings are intended for illus-
trating examples of the presentinvention, and the present
invention is not limited thereto.

EMBODIMENT MODE 1

[0062] FIG. 1A is a schematic oblique view of a bio-
sensor system 1 according to EMBODIMENT MODE 1
ofthe presentinvention, and FIG. 1B is a schematic view,
partially enlarged, of a part in FIG. 1A as encircled by
dashed line circle B, which is a sensor mounting portion
30 of a measuring apparatus 3 as seen in the arrow di-
rection DRO. Further, FIG. 1C is a schematic oblique
view, partially enlarged, of a part of FIG. 1A as encircled
by dashed line circle C, which is an end portion of the
biosensor 2. The biosensor system 1 comprises the bi-
osensor 2 and the measuring apparatus 3 for measuring
biosensors, particularly for having the biosensor 2 mount-
ed therein.

[0063] Before describing details of respective ele-
ments of the biosensor system 1, the measuring opera-
tion using the biosensor system 1 is briefly described as
follows. In the present specification, the term "measuring
operation" is used to mean the operation of quantifying
a substrate in a sample solution as well as the operation
of detecting existence of a substrate in the sample solu-
tion.

[0064] Referring to the above-described drawings, a
mounting end portion 20 of the biosensor 2, which is an
end portion of the biosensor 2 from the portion partitioned
by the dashed double-dotted line shown in FIG. 1A to the
edge thereof facing the measuring apparatus 3, is insert-
ed by a user (not shown) into the sensor mounting portion
30in the direction shown by an arrow DR0. The mounting
end portion 20 has a shape at topside thereof different
from a shape at downside thereof, and thus varies in a
direction vertical to each main surface of the biosensor
2, which in turn is a stacking direction for stacking a pair
of base plates of the biosensor as will be described later.
The term "vertical direction" or "top-down direction" in the
present specification is used to mean such stacking di-
rection.

[0065] More specifically describing the difference of
shape, an extension portion at the downside of the bio-
sensor is extended in a direction different from that in
which an extension portion at the topside of the biosensor
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is extended, as shown in FIG. 1A and as will be described
later.

[0066] The sensor mounting portion constituted by
space is formed for matching up with or corresponding
to the shape of the mounting end portion 20, which has
such different shapes at the topside and the downside
as described above. Such shapes of the mounting end
portion 20 and the sensor mounting portion 30 are greatly
different from those in the case of conventional biosen-
sors and measuring apparatuses. Owing to the unique
shapes, the biosensor 2 can be mounted or inserted in
the measuring apparatus 3 only when the posture of the
sensor 2 is maintained for such mounting or insertion,
such that the top-down direction or the topside and the
downside of the biosensor match up with or correspond
to the shape of the sensor mounting portion 30.

[0067] Next, a drop of sample solution is deposited by
the user on a sample solution drop deposition portion 21
formed at an edge of the biosensor 2, which also has an
air vent 19. For more clearly showing the structure of the
drop deposition portion 21, the end portion of the biosen-
sor encircled by the dashed line circle C is enlarged as
shown in the partially enlarged view of FIG. 1C. The thus
deposited drop of the sample solution is sucked into the
inside of the biosensor 2 by capillary action. Then, a re-
agent (described later), which reacts with a substrate
contained in the sample solution, is dissolved in the sam-
ple solution. Subsequently, a voltage is applied to the
electrodes of the biosensor 2 using the measuring appa-
ratus 3 (described later), and electrochemical change be-
tween the electrodes caused by the reaction of the rea-
gentis detected thereby. The results of the measurement
are displayed at a display unit (output unit) 31 of the
measuring apparatus 3, thereby concluding the measur-
ing operation.

[0068] Examples of sample solutions and substrates,
which can be subjected to the measuring operation in
the biosensor system 1 according to the present EM-
BODIMENT MODE 1, are as follows. Examples of sam-
ple solutions are biological fluids such as blood (either
whole blood or non-cell components such as blood plas-
ma and blood serum), interstitial fluid, skin fluid, sweat,
tear and urine. Examples of substrates are glucose, cho-
lesterol and lactic acid. Among them, the biosensor sys-
tem 1is particularly suitable for quantifying glucose, lactic
acid and cholesterol in blood of a human body.

[0069] Hereinbelow, various elements of the biosensor
system 1 will be more specifically described, with glucose
contained in the blood of a human body being taken as
an example of the substrate.

[0070] First of all, respective constituting elements of
biosensor 2 will be described with reference to FIG. 2A
and FIG. 2B, in which FIG. 2A is a schematic exploded
oblique view and FIG. 2B is a schematic oblique view of
the biosensor 2.

[0071] A base plate (first base plate) supporting a
working electrode 23 and a lead 230 electrically connect-
ed to the working electrode 23 is made of an electrically
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insulating material such as polyethylene terephthalate.
This first base plate 22 has an extension portion 220 (first
extension portion) thereof, relative to a later described
second base plate 24, which extension extends in the
length direction of the first base plate 22. The term "length
direction" is used in the present specification to mean the
direction parallel to the length of the base plate as indi-
cated by arrow DR1 shown in FIG. 2A. With reference to
FIG. 2A, the extension portion 220 is such portion of an
end of the first base plate 22 from a partition line indicated
by the dashed double-dotted line on the first base plate
22 to the edge of the first base plate. In other words, the
first extension portion is a part of the first base plate 22,
and extends in the length direction of the first base plate
from a position corresponding to an end or edge in the
length direction of the second base plate to a length edge
thereof (to face later described measuring apparatus).
[0072] On the surface of the first base plate 22, an
electrically conductive working electrode 23 (first elec-
trode) and a lead 230 connected to (continued from) the
working electrode are formed, e.g., by sputtering an elec-
trically conductive material such as palladium on the sur-
face of the first base plate, and then trimming using e.g.
a laser beam. Herein, a part of the lead 230 is formed on
the first extension portion 220 and exposed to outside.
[0073] On the other hand, a base plate (second base
plate) supporting a counter electrode 25 and a lead 250
electrically connected to the counter electrode 25 is made
of an electrically insulating material such as polyethylene
terephthalate. This second base plate 24 has two exten-
sion portions 240 (each being second extension portion)
thereof, relative to the first base plate 22, which exten-
sions extend in the width direction of the second base
plate 24. The term "width direction" is used in the present
specification to mean the direction parallel to the width
of the base plate as indicated by arrow DR2 shown in
FIG. 2A. With reference to FIG. 2A, the two extension
portions 240 are such portions of an end of the second
base plate 24 from respective partition lines indicated by
the dashed double-dotted lines on the second base plate
24, parallel to the length direction (DR1), to the width
edges or wing edges of the second base plate.

[0074] In other words, each second extension portion
is a part of the second base plate 24, and extends in the
width direction of the second base plate from a position
corresponding to an end or edge in the width direction of
the first base plate to a width edge or wing edge thereof.
These two second extensions may be more readily un-
derstood from later shown FIG. 3C, where one second
extension is defined by four corner points p1, p5, p8 and
p4, while the other second extension is defined by four
corner points p6, p2, p3 and p7.

[0075] On the surface of the downside or back side of
the second base plate 24, an electrically conductive
counter electrode 24 (second electrode) and a lead 250
connected to (continued from) the counter electrode are
formed, e.g., by sputtering an electrically conductive ma-
terial such as palladium on the entire downside surface
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of the second base plate. Herein, the entire downside
surfaces of the second extensions portions 240 are cov-
ered by a part of the lead 250. However, it is also possible
to first sputter the electrically conductive material on the
entire downside surface of the second base plate 24, and
then to trim, e.g. using a laser beam, thereby forming the
counter electrode 25 and the lead 250 on a part of the
downside surface of the second base plate 24.

[0076] For keeping a distance between the working
electrode 23 and the counter electrode 25, a spacer
member 26 is used, which is made of an insulating ma-
terial such as polyethylene terephthalate. This spacer
member 26 has, at a central position of the front edge
thereof, a notch portion or cut-out portion, which consti-
tutes a drop deposition part 21 (for receiving a sample
solution drop) and a sample solution supply path 28 by
being sandwiched between the first base plate 22 and
the second base plate 24. Further, the second base plate
24 has an air vent 29 positioned at an end position of the
sample solution supply path 28.

[0077] Although a plate form member is used here for
the spacer member, an adhesive can be used instead
thereof in a manner than the adhesive is coated on one
surface of one of the base plates, and is sandwiched by
the two base plates, thereby forming an adhesive layer
to be a spacer member by hardening the adhesive layer.
[0078] A reagentlayer 27 is formed by coating, on the
working electrode 23, a reagent containing at least an
enzyme. The reagent is preferred to contain an electron
mediator and a hydrophilic polymer. In the case of the
biosensor system 1 according to the present EMBODI-
MENT MODE 1, glucose in the blood of a human body
is to be quantified. Accordingly, glucose oxidase is used
as an enzyme to be carried by the reagent layer 27, and
potassium ferricyanide is used as the electron mediator,
while carboxymethyl cellulose is used as the hydrophilic
polymer.

[0079] Examples of materials usable for the first base
plate 1, the second base plate 2 and the spacer member
26 are various thermoplastic resins such as polyethylene,
polystyrene, polyvinyl chloride, polyamide and saturated
polyester resins (including the above-exemplified poly-
ethylene terephthalate) as well as thermosetting resins
such as urea resin, melamine resin, phenol resin, epoxy
resin and unsaturated polyester resins.

[0080] Examples of materials usable for the working
electrode 23, the counter electrode 25 and the leads 230
and 250 are generally used electrically conductive ma-
terials such as gold, silver, platinum and carbon as well
as the above-exemplified palladium. Here itis to be noted
that the material to be used for the working electrode 23
can be the same as or different from the material to be
used for the lead 230 connected to or continued from the
working electrode 23. Similarly, the material for the coun-
ter electrode 25 can be the same as or different from the
material for the lead 250. For example, the working elec-
trode 23 and the counter electrode 25 can be made of
carbon, while the leads 230 and 250 can be made of
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silver, which has a lower resistivity than that of carbon.
[0081] In the above exemplification, carboxymethyl
cellulose is used for the hydrophilic polymer, but gener-
ally other materials can be used instead as well. Other
examples usable as the hydrophilic polymer are hydrox-
yethyl cellulose, hydroxypropyl cellulose, methyl cellu-
lose, ethyl cellulose, ethylhydroxyethyl cellulose, polyvi-
nyl pyrrolidone, polyvinyl alcohol, polyamino acids (such
as polylysine), polystyrene sulfonic acid, gelatin (and its
derivatives), polyacrylic acid (and its salts), polymeth-
acrylic acid (and its salts), starch (and its derivatives) and
polymer of maleic anhydride (and polymers of its salts).
Among them, more preferable hydrophilic polymers are
carboxymethyl cellulose, hydroxyethyl cellulose and hy-
droxypropy! cellulose.

[0082] In the present EMBODIMENT MODE 1, glu-
cose is used as the substrate, namely a target for meas-
urement. However, generally, other substrates such as
lactic acid and cholesterol can also be quantitatively
measured by selecting a suitable enzyme and a suitable
electron mediator, depending on or corresponding to a
targeted substrate contained in a sample solution.
[0083] Examples of usable enzymes for respective
substrates are as follows. For example, not only glucose
oxidase, but also glucose dehydrogenase can be used
for glucose. An example of enzyme for fructose is fruc-
tose dehydrogenase. An example of enzyme for lactic
acid is lactic acid oxidase. Examples of enzymes for cho-
lesterol are cholesterol oxidase and cholesterol esterase.
An example of enzyme for xanthin is xanthin oxidase.
Further, an example of enzyme for amino acid is amino
acid oxidase.

[0084] Examples of electron mediators other than the
above-exemplified potassium ferricyanide are p-benzo-
quinone, phenazine methosulfate, methylene blue and
ferrocene derivatives as well as a combination of two or
more of these materials.

[0085] Theserespective elements ofthe biosensor are
stacked and assembled in the vertical direction as shown
by five dashed dotted lines in FIG. 2A, vertically extend-
ing, showing position correspondences for the stacking.
Thereby, the first base plate 22 and the second base
plate 24 are so stacked to each other that the working
electrode 23 and the counter electrode 25 are opposed
to or face each other. Here, it is to be noted again that
the stacking direction, e.g., of the working electrode 23
and the counter electrode 25 is referred to as top-down
direction or vertical direction of the biosensor 2 (namely,
direction as indicated by arrow DR3 in FIG. 2A).

[0086] The spacermember 26 isintegrally sandwiched
between the first base plate and the second base plate
24. The space of the notch portion between the two base
plates is formed as the sample solution supply path 28.
Further, the working electrode 23 is so defined by the
notch portion of the spacer member 26 as to have a given
area. Similarly, the area of the counter electrode 25 is
also defined, by the notch portion of the spacer member
26, to be a given area. The working electrode 23 and the
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counter electrode 25 are arranged to be opposed to each
other with the sample solution supply path 28 therebe-
tween.

[0087] Thedrop deposition portion 21 for having adrop
of the sample solution deposited thereon is an inlet of
the sample solution supply path 28. A sample solution
drop deposited on the drop deposition portion 21 is
sucked by capillary action toward the air vent 29 in a
substantially horizontal direction (arrow DR4 direction as
shown in FIG. 2A). The reagent layer 27 is placed in the
sample solution supply path 28 between the working
electrode 23 and the counterelectrode 25. FIG. 2B shows
an oblique view of the biosensor 2 having been stacked
and assembled with the position correspondences of the
respective stacked elements as shown by the group of
vertical dashed dotted lines (vertical to the respective
base plates) in FIG. 2A. It is to be noted here that in FIG.
2B, illustration of some elements such as the counter
electrode 25 and the lead 250 is omitted for convenience
sake. Such kind of omission of illustrations is also made
in later shown drawings such as FIG. 3B, FIG. 6B, FIG.
7B and FIG. 12.

[0088] The biosensor 2 thus has a shape formed by
the stacked first base plate 22 and second base plate
24, which are differentin shape from each other, whereby
it is easy for a biosensor user to visually and tactilely
recognize or discriminate the posture of the biosensor 2
between the topside and downside in the top-down or
vertical direction, and between the front end and the rear
end in the length direction. More specifically, the biosen-
sor 2 has the first extension portion 220 and the second
extension portions 240, which cause the biosensor to be
unsymmetrical between the topside and the downside in
the vertical direction, and also unsymmetrical between
both ends in the length direction of the biosensor. De-
scribing in another way, the topside of the biosensor has
a shape different from that of the downside thereof, and
the front end of the biosensor has a shape different from
that of the rear end thereof. This feature will be described
in more detail below with reference to FIG. 3A, FIG. 3B
and FIG. 3C.

[0089] FIG. 3Ais a schematic end view of the biosen-
sor 2 as seen from the end side, in the length direction,
of the first extension portion 220 and the second exten-
sion portions 240 (namely, as seen from the direction
opposite to the arrow DR1 direction as shown in FIG.
2A). The second base plate 24 has two second extension
portions 240 extending relative to the first base plate 22
(having the first extension portion 220). In other words,
the two second extension portions 240 extend, wing-wise
and outwardly, from positions respectively correspond-
ing to both ends of the first base plate 22 in its width
direction in the horizontal plane.

[0090] Accordingly, as shown in the end view of FIG.
3A and the top plan view of FIG. 3C, the end face of the
biosensor 2 is substantially T-shaped, and the top face
of the biosensor 2 also is substantially T-shaped. There-
by, the topside and the downside in the vertical direction
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(namely, arrow DR3 direction in FIG. 2A and FIG. 3A)
are unsymmetrical to each other, and the front end and
the rear end in the length direction (namely, arrow DR1
directionin FIG. 2A and FIG. 3C) are also unsymmetrical
to each other. Describing in another way, the topside of
the biosensor has a shape different from that of the down-
side thereof, and the front end of the biosensor has a
shape different from that of the rear end thereof. Thereby,
it is easy for a biosensor user to correctly recognize the
posture of the biosensor 2 in the top-down or vertical
direction, and also in the length direction. More specifi-
cally, itis easy for a user to visually and tactilely discrim-
inate the posture of the biosensor 2 between the topside
and downside in the top-down or vertical direction (as to
which one of the first base plate 22 and the second base
plate 24 is positioned at the topside or downside), and
between the front end and the rear end in the length di-
rection (as to which one of the two ends is positioned at
the front end or the rear end).

[0091] Further, as apparent from FIG. 3C, the second
extension portions 240 as seen from above the topside
thereof do not overlap the first base plate or the spacer
member as to the occupying area on the sheet of FIG.
3, and extend wing-wise from the positions correspond-
ing to both width ends of the first base plate. Describing
in another way, the two second extension portions 240
are exposed to outside. Accordingly, the portions of the
lead 250 formed on the downside surfaces of the second
extension portions 240 are also exposed to outside.
These exposed portions of the lead 250 are to be elec-
trically connected to connectors (electric connection ter-
minals) in the later described measuring apparatus 3,
when the biosensor 2 is mounted in the measuring ap-
paratus 3.

[0092] Since the lead 250 is thus partially exposed to
outside, it becomes easy to electrically connect the lead
250 (and hence the counter electrode 25) to the connec-
tor in the measuring apparatus 3. In the case that the
lead 250 is formed on the entire downside surface of the
second base plate 24, the electric connection between
the counter electrode 25 and the connector in the meas-
uring apparatus 3 can be more secured, thereby avoiding
poor electric connection therebetween. It is to be noted
that this lead 250 and the counter electrode can be of
two different layers, butalso can of an integral layer. More
specifically, the lead 250 and the counter electrode can
be formed as a single layer, e.g., by forming the counter
electrode and the lead 250 at the same time. In this latter
case, the lead 250 can be considered as a part of the
counter electrode having been formed to have an en-
larged area to constitute the lead 250 as well.

[0093] FIG. 3B is a schematic side view of the biosen-
sor 2 in the length direction (arrow DR1 direction in FIG.
2A and FIG. 3B), namely the side view of the sensor as
seen in the arrow direction DR2 in FIG. 2A. The first base
plate 22 has the first extension portion 220 extending in
the length direction relative to the second base plate 24
(having the second extensions 240). In other words, the
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first extension portion 220 extends outwardly in its length
direction from a position corresponding to an edge of the
second base plate in its length direction.

[0094] The biosensor 2 has an unsymmetrical shape
due to the first extension portion 220, wherein with ref-
erence to FIG. 3B, the shape of the left portion shown in
FIG. 3B is different from that of the right portion. Owing
to this feature as well, a user can correctly recognize the
length direction visually and tactilely. More specifically,
when the biosensor 2 is mounted in the measuring ap-
paratus 3, it is easy for the user to visually and tactilely
discriminate as to whether the end of the biosensor at
the first extension portion 220 faces the sensor mounting
portion of the measuring apparatus, or the other end of
the biosensor at the drop deposition portion 21 for the
sample solution faces the sensor mounting portion.
[0095] Further, owing to the first extension portion 220,
the biosensor has another unsymmetrical shape in the
top-down direction (namely, the arrow DR3 direction in
FIG. 2A and FIG. 3B), whereby the user can correctly
recognize the posture of the biosensor 2 in such direction.
More specifically, when the biosensor is mounted in the
measuring apparatus 3, it is easy for the user to visually
and tactilely discriminate as to which one of the first base
plate 22 and the second base plate 24 is positioned at
the topside or downside of the biosensor.

[0096] FIG. 3C is a schematic top plan view of the bi-
osensor 2. As apparent from FIGs. 3B and 3C, the first
extension portion 220 does not overlap the second base
plate and the spacer member on the sheet of such draw-
ings, and extends outwardly in the arrow DR1 direction.
Thereby, a portion of the lead 230 formed on the first
extension portion 220 is exposed to outside. This ex-
posed portion of the lead 230 is to be connected to a later
described connector in the measuring apparatus 3, when
the biosensor 2 is mounted in the measuring apparatus 3.
[0097] Since the portion of the lead 230 is exposed to
outside, it becomes easy to electrically connect the lead
230 to the connector in the measuring apparatus 3. The
area of the lead 230 to be connected to the connector
can be made large within the maximum possible area of
the first extension portion 220. Thereby, the electric con-
nection between the lead 230 and the connector in the
measuring apparatus can be more secured, thereby
avoiding poor electric connection.

[0098] Itis to be noted that this lead 230 and the work-
ing electrode can be of two different layers, but also can
of an integral layer. More specifically, the lead 230 and
the working electrode can be formed as a single layer,
e.g., by forming the working electrode and the lead 230
at the same time. In this latter case, the lead 230 can be
considered as a part of the working electrode having been
formed to have an enlarged area to constitute the lead
230 as well.

[0099] Asevidentfrom the foregoing descriptions, sup-
posing the first extension portion 220 is removed from
the first base plate 22, and the second extension portions
240 are also removed from the second base plate 24,
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the remaining part of the first base plate is similar and
has a similar shape to that of the remaining part of the
second base plate. Thus, according to the present spec-
ification, such remaining part of each base plate is re-
ferred to as common part thereof, whereas the first ex-
tension portion and the second extension portions are
each referred to as non-common part thereof.

[0100] Itisto be noted here thatthe second base plate
24 described above is provided with two of the second
extension portions 240 symmetrically extending, from
both width ends of the second base plate, to the left side
and right side (left position and right position) of the sec-
ond base plate in the length direction of the second base
plate, namely with respect to the centerline on the second
base plate in its length direction. However, it is also pos-
sible that the second base plate 24 is provided with only
one of such second extension portions.

[0101] Further, it is also possible to so change the
shapes of the first and the second base plates that the
shape of the first extension portion 220 is replaced by
the second extension portions 240. In other words, it is
possible that the first base plate 22 has one or two first
extension portion(s) extending outwardly in the width di-
rection thereof from position(s) corresponding to a width
edge(s) of the second base plate, and that the second
base plate 24 has a second extension portion extending
outwardly in the length direction thereof from a position
corresponding to a length edge of the first base plate. In
such case, itis necessary to make the shape of the sensor
mounting portion 30 of the measuring apparatus 3 cor-
respond to the changed shape of the biosensor having
such changed shapes of the two base plates.

[0102] Next, the measuring apparatus 3, in which the
biosensor 2 having been described with reference to
FIGs. 1A, 1B, 2A, 2B, 3A, 3B and 3C, will be described
in detail below with reference to FIG. 1A, FIG. 1B and
FIG. 11.

[0103] The space constituting the sensor mounting
portion 30 is shown in FIG. 1B, which is an enlarged view
thereof. When the inlet of the sensor mounting portion
30 is seen in the direction to the inlet, namely, the arrow
DRO direction in FIG. 1A, the inlet is substantially T-
shaped. This is because the shape of the sensor mount-
ing portion 30 is needed to match up with or correspond-
ing to the shape of the mounting end portion 20 (namely,
the edge shape of the mounting end portion 20 as seen
in the above-described direction. Because of such shape
matching or shape correspondence, the biosensor 2 can-
not be mounted upside down in the sensor mounting por-
tion.

[0104] More specifically, as showninthe enlarged view
of FIG. 1B, the space constituting the sensor mounting
portion 30 seen in the DRO direction as shown in FIG.
1A comprises three space segments, namely, space A
(first sensor mounting segmental portion), space B and
space C (second sensor mounting segmental portion),
where the inlet of the space A is a rectangle defined by
points a1, a2, a9 and a10 (where the points a1 and a1
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are corner points, while the points a2 and a9 are mid-
points between the points a1 and a3, and between the
points a10 and a8, respectively) as shown in FIG. 1B,
the inlet of the space B is a rectangle defined by points
a2, a3, a8 and a9 as shown therein, and the inlet of the
space C is also a rectangle defined by corner points a4,
ab, a6 and a7 as shown therein. In other words, the space
of the sensor mounting portion according to the present
EMBODIMENT MODE has a slot shape formed by com-
bining plural slots each having a shape of rectangular
parallelepiped.

[0105] The space A corresponds to the first base plate
22 comprising the first extension portion 220 in the
mounting end portion 20, and has a size suitable for hav-
ing such end portion of the first base plate 22 fitted there-
to. The space B corresponds to the spacer member 26
in the mounting end portion 20, and has a size suitable
for having such end portion of the spacer member 26
fitted thereto. Further, the space C corresponds to the
second base plate 24 comprising the second extension
portions 240 in the mounting end portion 20, and has a
size suitable for having such end portion of the second
base plate 24 fitted thereto.

[0106] It is to be noted that the term "suitable size" is
used herein to mean width, thickness and depth of space
to be fitted to respective elements of the biosensor 2,
where the width, the thickness and the depth of the space
of the sensor mounting portion 30 refer to the dimensions
thereof defined in the directions matching up with or cor-
responding to the width direction, the top-down (vertical)
direction and the length direction of the biosensor 2, re-
spectively, when the biosensor 2 is mounted in the sensor
mounting portion.

[0107] The space A for having the first base plate 22
fitted thereto has width W2 which is smaller than width
W1 of the space C for having fitted thereto the second
base plate 24 comprising the second extension portions
240. Accordingly, the space A cannot have fitted thereto
the second base plate 24, which is wider than the space
A. For this reason, the biosensor 2 cannot be mounted
by the user in the sensor mounting portion upside down,
namely, in a top-down inverse direction (with the second
base plate 24 being downside, and the first base plate
22 being topside) in contrast to the normal top-down di-
rection (with the second base plate 24 being topside, and
the first base plate 22 being downside).

[0108] Further, the space C forhaving the second base
plate 24 fitted thereto has a depth smaller than that of
the space A for having fitted thereto the first base plate
22 comprising the first extension portion 220. For this
reason, the biosensor 2 cannot be mounted by the user
in the sensor mounting portion front end back, namely,
in a reverse length direction (with the drop deposition
portion 21 being front side toward the sensor mounting
portion 30, and the mounting end portion 20 being rear
side or backside) in contrast to the normal length direction
(with the drop deposition portion 21 being rear side or
backside, and the mounting end portion 20 being front

10

15

20

25

30

35

40

45

50

55

10

side to toward the sensor mounting portion 30).

[0109] Using the manner and the structure as de-
scribed above, wrong insertion (in top-down inverse di-
rection or reverse length direction) of the biosensor 2 into
the measuring apparatus 3 can be securely prevented.

[0110] The structure of the sensor mounting portion 30
as described above will be further described in detail be-
low with reference to FIG. 11, which is a schematic per-
spective view, showing the sensor mounting portion 30
provided at an end portion of a housing of the measuring
apparatus 3. The points a1 to a10 as shown in FIG. 1B
are also shown on an end face of the housing in FIG. 11.
On the other hand, corner points b1 to b10 are those
respectively positioned at positions corresponding to the
points a1 to a10 and being extended and distanced from
these points a1 to a10 in the direction of inserting the
biosensor 2 (namely the arrow DRO direction) by a dis-
tance substantially corresponding to the length of each
second extension portion 240 (length in the arrow DRO
direction).

[0111] Meanwhile, corner points c1 ¢c2, c9 and c10 are
those respectively positioned at positions corresponding
tothe corner points b1, b2, b9 and b1 and being extended
and distanced from these corner points b1, b2, b9 and
b10 in the direction of inserting the biosensor 2 (namely
the arrow DRO direction) by a distance substantially cor-
responding to the length of the first extension portion 220
(length in the arrow DRO direction).

[0112] Thus, the sensor mounting portion 30 has such
structure, for example, that the end portion of the second
base plate 24 (namely, the portion defined by the corner
points p1, p2, p3 and p4 in FIG. 3C), which is composed
of the two second extension portions 240 and the end
portion of the second base plate positioned between the
two second extension portions 240 (namely, the portion
defined by the corner points p5, p6, p7 and p8 in FIG.
3C) as shown in FIG. 2B, is fitted to or corresponds to a
rectangular parallelepiped space (namely, second sen-
sor mounting segmental portion) defined by the corner
points a4, a5, a6, a7, b4, b5, b6 and b7 as shown in FIG.
11.

[0113] Similarly, itis so structured that the end portion
of the spacer member 26 is fitted to or corresponds to a
rectangular parallelepiped space defined by the points
a2, a3, a8, a9, b2, b3, b8 and b9. Also, it is so structured
that the first extension portion 220 is fitted to or corre-
sponds to a rectangular parallelepiped space (namely, a
part of first sensor mounting segmental portion) defined
by the corner points b1 b2, b9, b10, ¢c1 ¢2, ¢9 and c10
as shown in FIG. 11.

[0114] Adding a description of electric connection with
reference to FIG. 11, an electric connection terminal
(connector) is provided on each of a face defined by the
corner points a3, a4, b3 and b4 and a face defined by
the corner points a7, a8, b7 and b8 so that the electric
terminal contacts each portion of the leads (250) provided
on the downside surfaces of the two second extension
portions (240). Furthermore, an electric connection ter-
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minal (connector) is also provided on a face (downside
face, facing the space corresponding to the first exten-
sion portion 220) defined by the corner points b2, b9, c2
and c9, so that such electric connection terminal contacts
the lead (230) provided on the first extension portion
(220).

[0115] Hereinafter, measuring operation of the biosen-
sor system having the biosensor 2 mounted in the meas-
uring apparatus 3 will be described with reference to FIG.
4 as well as FIGS. 1A, 1B, 2A, 2B, 3A, 3B and 3C.
[0116] FIG. 4 is a schematic block diagram showing a
biosensor 2 (top plan view) and a measuring apparatus
3. Inthe measuring apparatus 3, a connector (connection
terminal) 32a is electrically connected to a lead 230 pro-
vided on the first extension portion 220 of the biosensor
2 and exposed to outside, while connectors (connection
terminals) 32b are electrically connected to portions of
lead (250 not shown in FIG. 4, but e.g. in FIG. 2A) pro-
vided on the second extension portions 240 and exposed
to outside.

[0117] A switch 33 is provided between each connec-
tor 32b and ground (which means constant potential, and
which is not necessarily zero). A potential generation cir-
cuit 38 is connected to a current-voltage (I/V) conversion
circuit 34. The current-voltage conversion circuit 34 is
electrically connected to the connector 32a. The value
of the voltage outputted from this current-voltage conver-
sion circuit 34 is converted to pulses by an A/D conver-
sion circuit 35.

[0118] In the measuring apparatus, furthermore, a
memory 36 is provided which has a computation table.
The computation table is such table that has data show-
ing relation between number of pulses outputted from
the A/C conversion circuit 35 and glucose concentration
in blood.

[0119] A central processing unit (CPU) 37 conducts
various operations, including on-off switching of the
switch 33, and measuring operation and computing op-
eration on the basis of the number of pulses outputted
from the A/D conversion circuit 35 and the computation
table stored in the memory 36, thereby producing a cal-
culated value corresponding to a targeted substrate (glu-
cose) in the sample solution. The calculated value is dis-
played on a display unit of a liquid crystal display (LCD)
31. Instead of using such display unit, it is also possible
to provide a voice synthesizer as an output unit for acous-
tically outputting the calculated value to outside. Itis also
possible to output the calculated value in other ways,
such as using a hard disk in an external personal com-
puter for storing the calculated value therein, namely out-
putting, through a network, to outside of the measuring
apparatus.

[0120] Next, operation of substrate measurement, us-
ing the above-described system, will be described as fol-
lows. A user deposits a drop of blood (sample solution)
on the sample solution drop deposition portion 21, after
the biosensor 2 is mounted in the measuring apparatus
3. The thus deposited drop of blood is sucked into the
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sample solution supply path 28 by capillary action. Then,
a reagent layer (not shown in FIG. 4, but shown e.g. in
FIG. 2A by reference numeral 27) is dissolved in the
blood, and oxidation-reduction reaction of an electron
mediator in the reagent layer progresses.

[0121] More specifically, glucose oxidase, which is an
enzyme carried by the reagent layer, and potassium fer-
ricyanide, which is an electron mediator, are dissolved
in the blood. Thereby, enzyme reaction between the glu-
cose in the blood and the glucose oxidase progresses,
thereby generating electrons. The potassium ferricya-
nide is thus reduced to potassium ferrocyanide by such
generated electrons.

[0122] Further, owing to the existence of carboxyme-
thyl cellulose in the reagent layer, adsorption of certain
materials in the blood such as protein to the surface of
the working electrode is suppressed, whereby the elec-
trode reaction well progresses. Thereby, furthermore, the
influence of e.g. physical shocks imposed on the biosen-
sor, which is attributed to an increase of viscosity of the
sample solution during the measurement, is mitigated,
thereby decreasing variations of sensor responses.
[0123] The CPU 37 is so designed as to turn the switch
33 on at a certain time point after the start of the meas-
urement. Thereby, a certain potential difference (poten-
tial difference between the potential of the ground and
the potential generated by the potential generation circuit
38) is generated between the working electrode 23 and
the counter electrode 25 via the connectors 32a and 32b
and respective leads connected to the electrodes. In oth-
er words, a certain voltage, with the potential of the coun-
ter electrode 25 being as a reference, is applied to the
working electrode 23.

[0124] Then, the potassium ferrocyanide, which is a
reduction product of potassium ferricyanide, is oxidized
back to potassium ferricyanide, whereby an electric cur-
rent flows between the working electrode 23 and the
counter electrode 25 in proportion to the concentration
of glucose in the blood.

[0125] According to the present biosensor 2 as de-
scribed in the present EMBODIMENT MODE 1, the work-
ing electrode 23 and the counter electrode 25 are op-
posed to each other with the sample solution supply path
28 therebetween. Accordingly, ion transfer well progress-
es therebetween. Thus, even when the drop of the blood
to be measured is of a trace amount, an electric current
proportional to the glucose concentration flows. Accord-
ingly, the measuring apparatus 3 can be used for con-
ducting measuring operation with high sensitivity even
for a trace amount of blood.

[0126] Itisto be noted thatin the present specification,
the term "trace amount" of blood or sample solution is
used to mean such amount that is smaller than that as
required in the case of biosensors in which a working
electrode and a counter electrode are arranged on a sin-
gle plane in contrast to biosensors of the electrode-op-
posed type.

[0127] The electric .current proportional to the glucose
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concentration is converted to a voltage by the current-
voltage conversion circuit 34. Such voltage value is fur-
ther converted to pulses by the A/D conversion circuit
35, and is then fed to the CPU 37. The CPU 37 counts
the number of such pulses, and conducts computation
based on the computation table stored in the memory
36, thereby calculating the glucose concentration in the
blood. The calculated value is displayed on the LCD (dis-
play unit) 31, thereby concluding quantitative measure-
ment or quantification of glucose in the blood.

[0128] Regarding the shapes of the first extension por-
tion 220 and the second extension portions 240, the bi-
osensor as described above has specific shapes as ap-
parent from the foregoing. However, it is of course pos-
sible to modify the shapes within such concept of the
present invention or the present EMBODIMENT MODE
that the user and the measuring apparatus can recognize
and discriminate required factors as described above.
One example of such modification is shown in FIG. 12,
which is a schematic oblique view of a biosensor 12 mod-
ified from that, e.g., of FIG. 2B.

[0129] Referring to FIG. 12, a spacer member 126 is
sandwiched between afirstbase plate and a second base
plate 124. Atan end of the first base plate, afirst extension
portion 128 is provided. On the first extension portion
128, alead 130 is provided in a manner that a portion of
the lead is exposed to outside. On the second base plate
124, an air vent 129 is provided.

[0130] A feature of this biosensor 12 is that each one
of second extension portions 125 is so designed that its
width gradually increases from its one end of the second
base plate 124 at the side of the air vent 129 to the other
end thereof where the first extension portion 130 is pro-
vided on the first base plate 122. This is in contrast to
the biosensor 2 as shown, e.g., in FIG. 2B, in which each
of the second extension portions 240 has a rectangular
shape extending in the width direction of the second base
plate from the position corresponding to each width edge
of the first base plate as described above. Such structure
of the biosensor as shown in FIG. 12 can also solve an
underlying problem and achieve an object according to
the present EMBODIMENT MODE or the present inven-
tion.

[0131] As in the case of the biosensors as described
above, it is possible to so change the shapes of the first
and the second base plates of the biosensor 12 that the
shape of the first extension portion 128 is replaced by
the second extension portions 125. In other words, it is
possible that the first base plate 122 has one or two first
extension portion(s) extending outwardly in the width di-
rection thereof from position(s) corresponding to a width
edge(s) of the second base plate 124, and that the sec-
ond base plate 124 has a second extension portion ex-
tending outwardly in the length direction thereof from a
position corresponding to a length edge of the first base
plate. In such case, it is necessary to make the shape or
space of the sensor mounting portion of the measuring
apparatus correspond to the changed shape of the bio-
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sensor having such changed shapes of the two base
plates, but it is easy to make such design change of the
sensor mounting portion.

EMBODIMENT MODE 2

[0132] This EMBODIMENT MODE 2 is different from
EMBODIMENT MODE 1 in that, in this EMBODIMENT
MODE 2, plural different biosensors having different
measurement targets are subjected to measurements by
one measuring apparatus. In the following, description
will be made with respect mainly to such different points.
[0133] FIG. 5A is a schematic oblique view of a bio-
sensor system 4 according to the present EMBODIMENT
MODE 2, while FIG. 5B is a schematic enlarged view of
a portion encircled by dashed line circle B in FIG. 5A
(namely, end face of sensor mounting portion 70 of meas-
uring apparatus 7 as seen in arrow DR5 direction). The
biosensor system 4 comprises a biosensor 5, a biosensor
6 and a measuring apparatus 7 (measuring apparatus
for biosensor) in which each such biosensor is mounted
for measuring operation. This biosensor system 4 is brief-
ly described below.

[0134] The biosensor 5 is different from the biosensor
6 with respect to the measurement targets. More specif-
ically, the targeted substrate of the biosensor 5is different
from that of the biosensor 6. In other words, each one of
the biosensors 5 and 6 corresponds to each specific sub-
strate. For this reason, the shape of the biosensor 5 is
different from that of the biosensor 6. In other words,
each one of the biosensors 5 and 6 corresponds to each
specific shape. A user thus can easily make visual and
tactile discrimination between the two different biosen-
sors owing to the difference in shape between the two
biosensors.

[0135] The measuring apparatus 7 comprises a sensor
mounting portion 70 for mounting both of the biosensors
5 and 6. The sensor mounting portion 70 has such shape
that can mount each of such biosensors, only when each
biosensor is mounted in a correct direction with the pos-
ture of the biosensor being correctly maintained for the
mounting thereof, such that the top-down direction (ver-
tical direction) as well as front-rear direction (length di-
rection) of the biosensor match up with or correspond to
the shape of the sensor mounting portion 70, thereby
avoiding wrong insertion of each biosensor (in top-down
inverse direction or reverse length direction).

[0136] The measuring apparatus 7 discriminates be-
tween the respectively different biosensors on the basis
of the space, which is occupied by the mounted biosen-
sor, or on the basis of the position where the mounted
biosensor contacts the sensor mounting portion 70. The
measuring apparatus 7 conducts measuring operation in
accordance with the discriminated biosensor, and dis-
plays (outputs) the results of the measurements at the
display unit (output unit) 71 made, e.g. ofan LCD. There-
by, a user, using one measuring apparatus 7, can meas-
ure plural different biosensors having different measure-
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ment targets.

[0137] Justasinthe case ofthe EMBODIMENT MODE
1, Examples of sample solutions and substrates, which
can be subjected to the measuring operation in the bio-
sensor system 4 according to the present EMBODIMENT
MODE 2, are as follows. Examples of sample solutions
are biological fluids such as blood, interstitial fluid, skin
fluid, sweat, tear and urine. Examples of substrates are
glucose, cholesterol and lactic acid. Among them, the
biosensor system 4 is particularly suitable for quantifying
glucose, lactic acid and cholesterol in blood of a human
body. The difference of the EMBODIMENT MODE 2 from
the EMBODIMENT MODE 1 is in that at least two sub-
strates can be subjected to the measuring operation in
the present EMBODIMENT MODE 2.

[0138] Hereinbelow, various elements of the biosensor
system 4 will be more specifically described, with glucose
and lactic acid contained in the blood of a human body
being taken as examples of the substrates.

[0139] First, the biosensors 5 and 6 will be described
with reference to FIGs. 6A and 6B and FIGS. 7A and 7B,
respectively. Among them, FIG. 6A is a schematic ex-
ploded oblique view of the biosensor 5, while FIG. 6B is
a schematic oblique view of the biosensor 5. Further,
FIG. 7A is a schematic exploded oblique view of the bi-
osensor 6, while FIG. 7B is a schematic oblique view of
the biosensor 6.

[0140] Thebiosensor5isabiosensor(glucose sensor)
for measuring glucose contained in blood. The biosensor
5, as shownin FIG. 6A, comprises a drop deposition por-
tion 51 (for sample solution drop), a first base plate 52
(for working electrode), a first extension portion 520 (end
portion of the first base plate 52 extending outwardly from
the position indicated by dashed double-dotted line pro-
vided on the first base plate 52 in its length direction as
shown in FIG. 6A), a working electrode (first electrode)
53, alead 530 (continued from the first electrode 53 and
provided on the first base plate 52 to extend to the topside
surface of the first extension portion 520), a second base
plate 54 (for counter electrode), a second extension por-
tion 540 (portion of the second base plate 54 extending
outwardly from the position indicated by dashed double-
dotted line provided on the second base plate 54 in its
width direction as shown in FIGs. 6A and 6B), a counter
electrode (second electrode) 55, a lead 550 (continued
from the second electrode and provided on the second
base plate to extend to the downside surface of the sec-
ond extension portion 540), a spacer member 56, a re-
agent layer 57, a sample solution supply path 58 and an
air vent 59.

[0141] Theserespective elements have structures and
functions similar to those of the biosensor 2 in the EM-
BODIMENT MODE 1, which are referred to by mutually
the same names (except for the second extension por-
tion), so that detailed description thereof is omitted here.
Just as in the case of the EMBODIMENT MODE 1, the
terms such as top-down (vertical) direction, length direc-
tion and width direction are used here for the same mean-

10

15

20

25

30

35

40

45

50

55

13

ings. For example the top-down direction is the direction
of stacking the respective base plates.

[0142] The difference between the biosensor 5 and the
biosensor 2 is in the shape of the second base plate,
more specifically in the shape of the second extension
portion 540. That is, the second extension portion 540 of
the biosensor 5 extends in the width direction from only
one side of the second base plate relative to the first base
plate 52. More specifically, the second extension portion
540 extends outwardly from a position corresponding to
only one of width edges of the first base plate 52. The
side of second extension portion 540 is right side, as
seen to the arrow DR5 direction shown in FIG. 5A in
mounting the biosensor 5 in the measuring apparatus 7,
with the second base plate 54 being maintained on the
topside, and the first base plate 52 being maintained on
the downside of the biosensor 5.

[0143] These respective elements of the biosensor as
shown in FIG. 6A are stacked and assembled in the ver-
tical direction as shown by five dashed dotted lines in
FIG. 6A, vertically extending, showing position corre-
spondences for the stacking. Thereby, the biosensor 5
as shown in FIG. 6B is formed. The arrangements of the
respective elements in the schematic oblique view in FIG.
6B have similar structures and functions to those of the
biosensor 2 (except for the second extension portion),
which are referred to by mutually the same names, so
that detailed description thereof is omitted here.

[0144] The thus structured biosensor 5 has an advan-
tage in that because of the stacking of the mutually dif-
ferent base plates (first base plate 52 and second base
plate 54), it is easy for a user to visually and tactilelyrec-
ognize and discriminate between the topside and the
downside (in the vertical direction), and between the front
side andrear side (in the length direction) of the biosensor
5.

[0145] The biosensor 6 is a biosensor (lactic acid sen-
sor) for measuring lactic acid contained in blood. The
biosensor 6, as shown in FIG. 7A, comprises a drop dep-
osition portion 61 (for sample solution drop), a first base
plate 62 (for working electrode) and a first extension por-
tion 620 (end portion of the first base plate 62 extending
outwardly from the position indicated by dashed double-
dotted line provided on the first base plate 62 in its length
direction as shown in FIG. 7A).

[0146] Here, itis preferred that the first extension por-
tion 620 have the same shape and size as those of the
first extension portion 520 in order to simplify the structure
of the measuring apparatus 7.

[0147] The biosensor 6 further comprises a working
electrode (first electrode) 63, a lead 630 (continued from
the first electrode 63 and provided on the first base plate
62 to extend to the topside surface of the first extension
portion 620), a second base plate 64 (for counter elec-
trode), a second extension portion 640 (portion of the
second base plate 64 extending outwardly from the po-
sition indicated by dashed double-dotted line provided
on the second base plate 64 in its width direction as
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shown in FIGs. 7A and 7B), a counter electrode (second
electrode) 65, a lead 650 (continued from the second
electrode and provided on the second base plate to ex-
tend to the downside surface of the second extension
portion 640), a spacer member 66, a reagent layer 67, a
sample solution supply path 68 and an air vent 69.
[0148] Theserespective elements have structures and
functions similar to those of the biosensor 5 above, which
are referred to by mutually the same names (except for
the second extension portion), so that detailed descrip-
tion thereof is omitted here.

[0149] As evident from the above descriptions, the bi-
osensor 6 is different from the biosensor 5 with respect
to the following two points.

[0150] A first point is in the extending direction of the
second extension portion provided on the second base
plate. More specifically, the width direction in which the
second extension portion 640 in FIG. 7A or 7B extends
is opposite to the width direction in which the second
extension portion 540 in FIG. 6A or 6B extends, whereby
the shape of the second base plate in FIG. 7A or 7B is
different from that of the second base plate in FIG. 6A or
6B.

[0151] Thus, the side of second extension portion 640
is left side, as seen to the arrow DR5 direction shown in
FIG. 5A in mounting the biosensor 6 in the measuring
apparatus 7, with the second base plate 64 being main-
tained on the topside, and the first base plate 62 being
maintained on the downside of the biosensor 6. Accord-
ingly, it can be said that the non-common part of the sec-
ond base plate of each of the biosensors 5 and 6 has a
specific shape. More specifically, the position of the sec-
ond extension portion of each biosensor, which is the
non-common part of the second base plate, is a specific
position for each biosensor.

[0152] A second point is in the reagent in the reagent
layer. The reagent layer 67 comprises an electron medi-
ator and a hydrophilic polymer similar to those in the re-
agent layer 57. However, in the reagent layer 67, a lactic
acid oxidase is used as an enzyme in place of glucose
oxidase used as an enzyme in the reagent layer 57.
[0153] Summarizing the first point and the second
point as described above, the non-common part of the
second base plate has a specific shape or positioned at
a specific position, corresponding to a specific substrate
in the reagent layer, in both cases of the biosensors 5
and 6.

[0154] These respective elements of the biosensor as
shown in FIG. 7A are stacked and assembled in the ver-
tical direction as shown by five dashed dotted lines in
FIG. 7A, vertically extending, showing position corre-
spondences for the stacking. Thereby, the biosensor 6
as shown in FIG. 7B is formed. The arrangements of the
respective elements in the schematic oblique view in FIG.
7B have similar structures and functions to those of the
biosensor 5 (except for the second extension portion),
which are referred to by mutually the same names, so
that detailed description thereof is omitted here.
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[0155] The thus structured biosensor 6 has an advan-
tage in that because of the stacking of the mutually dif-
ferent base plates (first base plate 62 and second base
plate 64), it is easy for a user to visually and tactilely
recognize and discriminate between the topside and the
downside (in the vertical direction), and between the front
sideandrear side (inthe length direction) of the biosensor
6.

[0156] Furthermore, the second base plate 64 of the
biosensor 6 has a shape different from that of the second
base plate 54 of the biosensor 5, because the second
extension portion 640 of the biosensor 6 extends to a
width direction opposite to the width direction to which
the second extension portion 540 of the biosensor 5 ex-
tends. In other words, each of the second base plates 54
and 64 has a specific shape (corresponding to the spe-
cific reagent layer or the specific substrate). Accordingly,
it is easy for a user to visually and tactilely discriminate
between the two sensors 5 and 6.

[0157] In the following, the measuring apparatus 7 for
having each of the biosensors 5 and 6 mounted therein
will be described in detail.

[0158] The sensor mounting portion 70 of the meas-
uring apparatus 7 has such a shape that the second ex-
tension portions 540 and 640 of the biosensors 6 and 7
are positioned at positions in the sensor mounting portion
different from each other. Such structure of the sensor
mounting portion 70 will be described below with refer-
ence to the schematic enlarged view of FIG. 5B, showing
the sensor mounting portion 70 as seen in the arrow DR5
direction.

[0159] The sensor mounting portion 70 comprises fac-
es of inlets composed of spaces D, E and F. That is, the
inlet is substantially T-shaped, to which either the bio-
sensor 5 having the second extension portion at its right
side to the arrow DRS5 direction or the biosensor 6 having
the second extension portion at its left side to the arrow
DR5 direction can be mounted in the sensor mounting
portion 70, with the posture of each biosensor being so
maintained that the second base plate is positioned top-
side thereof. More specifically, space D (its face of inlet
being a rectangle defined by corner points d1, d5, d6 and
d10 as shown in FIG. 5B), space E (its face of inlet being
a rectangle defined by corner points d9, d6, d7 and d8
as shown in FIG. 5B) and space F (its face of inlet being
rectangle defined by corner points d2, d3, d4 and d5)
constitute the space of the sensor mounting portion 70.
[0160] The biosensor 5 is fitted to or corresponds to
the spaces D and E of the sensor mounting portion 70,
in which the second extension portion 540 of the biosen-
sor 5 is fitted to or corresponds to the space E. On the
other hand, the biosensor 6 is fitted to or corresponds to
the spaces D and F of the sensor mounting portion 70,
in which the second extension portion 640 of the biosen-
sor 6 is fitted to or corresponds to the space F.

[0161] Inotherwords, the space D is a common space
(first region) to which both biosensors 5 and 6 can be
fitted or can correspond. On the other hand, each of the
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spaces E and F is a non-common space (second region)
to which only one of the biosensors (namely, only one of
the second extension portions) can be fitted or can cor-
respond. Further, the width (W3+W4 in FIG. 5B) of the
space to which the second base plate 54 of the biosensor
5 is fitted is greater than the width (W3 in FIG. 5B) of the
space to which the first base plate 52 is fitted. Likewise,
the width (W3+WS5 in FIG. 5B) of the space to which the
second base plate 64 of the biosensor 6 is fitted is greater
than the width (W3 in FIG. 5B) of the space to which the
first base plate 62 is fitted.

[0162] Accordingly, the user cannot mount either the
biosensor 5 or the biosensor 6 in the measuring appara-
tus in an upside down posture, namely in a top-down
inverse (vertically inverse) direction. More specifically,
the biosensor 5 (6) cannot be mounted in the measuring
apparatus when the second base plate 54 (64) is posi-
tioned at the downside, and the first base plate 52 (62)
is positioned at the topside of the biosensor. Such struc-
ture of each biosensor corresponds also to the structure
of the sensor mounting portion 30 as shown by the sche-
matic perspective view of FIG. 11.

[0163] Further, a lower part of the space D has such
shape that fits or corresponds to the first extension por-
tion 520 (620) of the biosensor 5 (6). Describing it with
reference to FIG. 11, the first extension 520 (620) is fitted
to or corresponds to the rectangular parallelepiped space
defined by the points b1, b2, b9, b10, ¢1 c2, ¢c9 and c10.
Thus, it means that the lower part of the space D has
such depth to an end plane defined by the points c1 c2,
¢9 and c10, up to which the first extension portion can
be inserted.

[0164] Because of such structure, furthermore, the us-
ercannot mountthe biosensor 5 (6) in afront-rearreverse
direction. More specifically, the biosensor 5 (6) cannot
be mounted in the measuring apparatus when the sample
solution drop deposition part 51 (61) is positioned at the
front side, and the first extension portion 520 (620) is
positioned atthe rear side of the biosensor in the direction
to the sensor mounting portion 70.

[0165] Owing to the structure of the biosensor and the
sensor mounting portion of the measuring apparatus,
wrong insertion or mounting of the biosensors 5 and 6 in
the measuring apparatus 7 (namely, insertion in the top-
down inverse direction or the front-rear reverse direction)
can be securely prevented.

[0166] Hereinafter, measuring operation of the biosen-
sor system having the biosensor 5 (6) mounted in the
measuring apparatus 7 will be described with reference
to FIGs. 6A, 6B, 7A, 7B, 8A and 8B.

[0167] FIG. 8A is a schematic block diagram showing
a biosensor 5 (top plan view) and a measuring apparatus
7, while FIG. 8B is a schematic block diagram showing
a biosensor 6 (top plan view) and a measuring apparatus
7.

[0168] In the measuring apparatus 7 as shown in FIG.
8A and FIG. 8B, a connector (first connection terminal)
T2ais electrically connected to a lead 530 (630) provided
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on the first extension portion 520 (620) of the biosensor
5 (6) and exposed to outside. This connector 72a is
formed at a position to contact the space D of the sensor
mounting portion 70 (as shown in FIG. 5B). A connector
(second connection terminal) 72b is electrically connect-
edtoalead 550 provided on the second extension portion
540 of the biosensor 5 and exposed to outside. This con-
nector 72b is formed at a position to contact the space
E of the sensor mounting portion 70 (as shown in FIG.
5B). Further, a connector (second connection terminal)
72c is electrically connected to a lead 650 provided on
the second extension portion 640 of the biosensor 6 and
exposed to outside. This connector 72c is formed at a
position to contact the space F of the sensor mounting
portion 70 (as shown in FIG. 5B).

[0169] Further, a switch 73b is provided between the
connector 72b and ground, and a switch 73c is provided
between the connector 72C and ground. A potential gen-
eration circuit 78 is connected to a current-voltage (I/V)
conversion circuit 74. The current-voltage conversion cir-
cuit 74 is electrically connected to the connector 72a.
The value of the voltage outputted from this current-volt-
age conversion circuit 74 is converted to pulses by an
A/D conversion circuit 75.

[0170] In the measuring apparatus, furthermore, a
memory 76 is provided which has a first computation ta-
ble and a second computation table. The first computa-
tion table is such table that has data showing relation
between number of pulses outputted from the A/C con-
version circuit 75 and glucose concentration in blood.
The second computation table is such table that has data
showing relation between number of pulses outputted
from the A/C conversion circuit 75 and lactic acid con-
centration in blood.

[0171] A central processing unit (CPU) 77 conducts
various operations, including on-off switching of the
switches 73b and 73c, and measuring operation and
computing operation on the basis of the number of pulses
outputted from the A/D conversion circuit 75 and the first
or the second computation table stored in the memory
76, thereby producing a calculated value corresponding
to a targeted substrate in the sample solution. The cal-
culated value is displayed on a display unit of a liquid
crystal display (LCD) 71. Instead of using such display
unit, it is also possible to provide a voice synthesizer as
an output unit for acoustically outputting the calculated
value tooutside. Itis also possible to outputthe calculated
value in other ways, such as using a hard disk in an ex-
ternal personal computer for storing the calculated value
therein, namely outputting, through a network, to outside
of the measuring apparatus.

[0172] First, the case of mounting the biosensor 5 in
the measuring apparatus 7 will be described with refer-
ence to FIG. 8A, FIG. 6A and FIG. 6B. When the biosen-
sor 5 is mounted in the measuring apparatus 7, the lead
530 electrically connected to the working electrode 53 is
connected to the connector 72a, while the lead 550 elec-
trically connected to the counter electrode 55 is connect-
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ed to the connector 72b.

[0173] A user deposits a drop of blood (sample solu-
tion) on the sample solution drop deposition portion 51,
after the biosensor 5 is mounted in the measuring appa-
ratus 7. The thus deposited drop of blood is sucked into
the sample solution supply path 58 by capillary action.
Then, a reagent layer (not shown in FIG. 8A, but shown
in FIG. 6A by reference numeral 57) is dissolved in the
blood, and oxidation-reduction reaction of an electron
mediator in the reagent layer progresses.

[0174] More specifically, glucose oxidase, which is an
enzyme carried by the reagent layer, and potassium fer-
ricyanide, which is an electron mediator, are dissolved
in the blood. Thereby, enzyme reaction between the glu-
cose in the blood and the glucose oxidase progresses,
thereby generating electrons. The potassium ferricya-
nide is thus reduced to potassium ferrocyanide by such
generated electrons.

[0175] The measuring apparatus 7 discriminates then
as to whether the mounted sensor is the biosensor 5 or
the biosensor 6 in the following way. That is, the switches
73b and 73c are alternately turned on by the CPU 77,
thereby alternately applying a voltage between the pair
of the connectors 72a and 72b, and between the pair of
the connectors 72a and 72c. Thereby, the CPU 77 de-
tects which one of the two pairs of connectors has electric
conduction therebetween.

[0176] When the pair of the connectors 72a and 73b
is detected to have electric conduction therebetween,
then the CPU 77 recognizes that the mounted biosensor
is the biosensor 5, namely glucose sensor. On the other
hand, when the pair of the connectors 72a and 73c is
detected to have electric conduction therebetween, then
the CPU 77 recognizes that the mounted biosensor is
the biosensor 6, namely lactic acid sensor.

[0177] Since the biosensor 5 is mounted in the meas-
uring apparatus 7 in this case, the pair of connectors 72a
and 72b has electric conduction therebetween, whereby
the CPU 77 recognizes that the mounted biosensor is
the biosensor 5.

[0178] The CPU 77 is so designed as to turn the switch
73b on at a certain time point after the start of the meas-
urement. Thereby, a certain potential difference (poten-
tial difference between the potential of the ground and
the potential generated by the potential generation circuit
78) is generated between the working electrode 53 and
the counter electrode 55 via the connectors 72a and 72b
and respective leads connected to the electrodes. In oth-
er words, a certain voltage, with the potential of the coun-
ter electrode 55 being as a reference, is applied to the
working electrode 53.

[0179] Then, the potassium ferrocyanide, which is a
reduction product of potassium ferricyanide, is oxidized
back to potassium ferricyanide, whereby an electric cur-
rent flows between the working electrode 53 and the
counter electrode 55 in proportion to the concentration
of glucose in the blood.

[0180] Inthe biosensor 5, the working electrode 53 and
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the counter electrode 55 are opposed to each other with
the sample solution supply path 58 therebetween. Ac-
cordingly, ion transfer well progresses therebetween.
Thus, even when the drop of the blood to be measured
is of a trace amount, an electric current proportional to
the glucose concentration flows. Accordingly, the meas-
uring apparatus 7 can be used for conducting measuring
operation with high sensitivity even for a trace amount of
blood.

[0181] The electric current proportional to the glucose
concentration is converted to a voltage by the current-
voltage conversion circuit 74. Such voltage value is fur-
ther converted to pulses by the A/D conversion circuit
75, and is then fed to the CPU 77. The CPU 77 then
counts the number of such pulses. Since the CPU 77 has
recognized that the mounted sensor is biosensor 5 (glu-
cose sensor), the CPU 77 selects the first computation
table from the two computation tables stored in the mem-
ory 76, and conducts computation based on the first com-
putation table, thereby calculating the glucose concen-
tration in the blood. The calculated value is displayed on
the LCD 71.

[0182] Next, the case of mounting the biosensor 6 in
the measuring apparatus 7 will be described with refer-
ence to FIG. 8B, FIG. 7A and FIG. 7B. When the biosen-
sor 6 is mounted in the measuring apparatus 7, the lead
630 electrically connected to the working electrode 63 is
connected to the connector 72a, while the lead 650 elec-
trically connected to the counter electrode 65 is connect-
ed to the connector 72c.

[0183] A user deposits a drop of blood (sample solu-
tion) on the sample solution drop deposition portion 61,
after the biosensor 6 is mounted in the measuring appa-
ratus 7. The thus deposited drop of blood is sucked into
the sample solution supply path 68 by capillary action.
Then, a reagent layer (not shown in FIG. 8B, but shown
in FIG. 7A by reference numeral 67) is dissolved in the
blood, and oxidation-reduction reaction of an electron
mediator in the reagent layer progresses.

[0184] More specifically, lactic acid oxidase, which is
an enzyme carried by the reagent layer, and potassium
ferricyanide, which is an electron mediator, are dissolved
in the blood. Thereby, enzyme reaction between the lac-
tic acid in the blood and the lactic acid oxidase progress-
es, thereby generating electrons. The potassium ferricy-
anide is thus reduced to potassium ferrocyanide by such
generated electrons.

[0185] The measuring apparatus 7 discriminates then
as to whether the mounted sensor is the biosensor 5 or
the biosensor 6 in the same way as described above.
That is, the switches 73b and 73c are alternately turned
on by the CPU 77, thereby alternately applying a voltage
between the pair of the connectors 72a and 72b, and
between the pair of the connectors 72a and 72c. Thereby,
the CPU 77 detects which one of the two pairs of con-
nectors has electric conduction therebetween.

[0186] Since the biosensor 6 is mounted in the meas-
uring apparatus 7 in this case, the pair of connectors 72a
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and 72c has electric conduction therebetween, whereby
the CPU 77 recognizes that the mounted biosensor is
the biosensor 6.

[0187] The CPU 77 is so designed as to turn the switch
73c on at a certain time point after the start of the meas-
urement. Thereby, a certain potential difference (poten-
tial difference between the potential of the ground and
the potential generated by the potential generation circuit
78) is generated between the working electrode 63 and
the counter electrode 65 via the connectors 72a and 72c
and respective leads connected to the electrodes. In oth-
er words, a certain voltage, with the potential of the coun-
ter electrode 65 being as a reference, is applied to the
working electrode 63.

[0188] Then, the potassium ferrocyanide, which is a
reduction product of potassium ferricyanide, is oxidized
back to potassium ferricyanide, whereby an electric cur-
rent flows between the working electrode 63 and the
counter electrode 65 in proportion to the concentration
of lactic acid in the blood.

[0189] Inthe biosensor 6, the working electrode 63 and
the counter electrode 65 are opposed to each other with
the sample solution supply path 68 therebetween. Ac-
cordingly, ion transfer well progresses therebetween.
Thus, even when the drop of the blood to be measured
is of a trace amount, an electric current proportional to
the lactic acid concentration flows. Accordingly, the
measuring apparatus 7 can be used for conducting
measuring operation with high sensitivity even for a trace
amount of blood.

[0190] The electric current proportional to the lactic ac-
id concentration is converted to a voltage by the current-
voltage conversion circuit 74. Such voltage value is fur-
ther converted to pulses by the A/D conversion circuit
75, and is then fed to the CPU 77. The CPU 77 then
counts the number of such pulses. Since the CPU 77 has
recognized that the mounted sensor is biosensor 6 (lactic
acid sensor), the CPU 77 selects the second computation
table from the two computation tables stored in the mem-
ory 76, and conducts computation based on the second
computation table, thereby calculating the lactic acid con-
centration in the blood. The calculated value is displayed
on the LCD 71.

[0191] In accordance with the arrangement of the bi-
osensor system as described above, both glucose and
lactic acid can be measured by a user, using a combina-
tion of a glucose sensor and a lactic acid sensor. This
specific combination of the two biosensors can effectively
be used for exercise treatment employed for treating di-
abetes. More specifically, a user can evaluate blood sug-
ar level by measuring the glucose concentration in the
blood, using a glucose sensor, while the user can also
evaluate level of exercise load by measuring the lactic
acid concentration in the blood, using a lactic acid sensor.
Such system that can measure plural measurement tar-
gets by one measuring apparatus 7 is thus convenient
for the user.

[0192] Itis to be noted that the combination of the bi-
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osensor 5 and the biosensor 6 is not limited to such one
as described above. For example, a combination of a
glucose sensor and a cholesterol sensor, which is con-
sidered to be used for clinical examination, can also be
skillfully used for such two biosensors (for two measure-
ment targets) in one measuring apparatus as in the
present EMBODIMENT MODE.

[0193] Further, it is also possible to so change the
shapes of the first and the second base plates of the
biosensor 5 (6) that the shape of the first extension por-
tion 520 (620) is replaced by the second extension portion
540 (640). In other words, it is possible that the first base
plate 52 (62) has an extension portion extending out-
wardly in the width direction thereof from a position cor-
responding to a width edge of the second base plate, and
that the second base plate 54 (64) has a second exten-
sion portion extending outwardly in the length direction
thereof from a position corresponding to a length edge
of the first base plate. In such case, it is necessary to
make the shape of the sensor mounting portion 70 of the
measuring apparatus 7 correspond to the changed shape
of the biosensor having such changed shapes of the two
base plates.

[0194] In the above-described example, two kinds of
biosensors are used. However, it is also possible to use
three or more than three kinds of biosensors in one meas-
uring apparatus, if the design of the sensor mounting
portion 70 of the measuring apparatus is so changed to
match up with the three or more biosensors in a manner
similar to that described above, and computation tables
in the memory 76 are correspondingly added.

[0195] Further, various modifications of shapes of bi-
osensors are possible in the present EMBODIMENT
MODE 2 within the concept according to the present in-
vention in a manner similar to that described in the EM-
BODIMENT MODE 1, using FIG. 12 as an example.
[0196] Hereinafter, a modification of the measuring ap-
paratus, using a sensor ejection mechanism, will be de-
scribed. That is, in the measuring apparatus according
to the above-described EMBODIMENT MODES 1 and
2, a sensor ejection mechanism for ejecting a biosensor
once mounted in the measuring apparatus can be added
in order to facilitate handy ejection thereof. An example
of such sensor ejection mechanism will be described be-
low with reference to FIG. 9 and FIGs. 10A, 10B and 10C,
in which elements here similar to those already described
above will be only briefly described, while the sensor ejec-
tion mechanism itself will be described in detail.

[0197] FIG. 9is a schematic oblique view of an exam-
ple of a biosensor system 91, comprising a sensor ejec-
tion mechanism for ejecting a biosensor 92 to outside of
a sensor mounting portion of a measuring apparatus 93.
The measuring apparatus 93 is also provided with a dis-
play unit 931.

[0198] FIG.10A,FIG.10BandFIG. 10C are schematic
cross-sectional views of an end portion of the measuring
apparatus, mainly sensor mounting portion 930, cut by
plane Y-Y’ as shown in FIG. 9, in which the plane Y-Y’
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is vertical to top plane of a wall 103 of a housing of the
measuring apparatus 93, and passes through a center
of one of two slit-like openings 942 provided on the top-
side of the wall 103. Among them, FIGs. 10A and 10B
respectively show such arrangement before and after the
biosensor 92 is mounted in the sensor mounting portion
930. On the other hand, FIG. 10C shows such arrange-
ment in which the biosensor 92 is pushed out, for ejection,
from the sensor mounting portion 930.

[0199] The biosensor 92 comprises a first base plate
922 having a first extension portion 920, and a second
base plate 924 having a second extension portion 940.
A spacer member 926 is sandwiched between the two
base plates. The biosensor 92 is inserted and mounted
in the sensor mounting portion 930 in the direction shown
by arrow DRO. The sensor mounting portion 930 has only
a part of the biosensor 92 mounted therein, namely a
portion thereof between the position shown by the
dashed double-dotted line drawn on the top (second)
base plate vertically to the arrow DRO direction and the
end position (closest to and facing the sensor mounting
portion 930) of the biosensor in the length direction there-
of.

[0200] With reference to FIGs. 10A and 10C, space
104 of the sensor mounting portion 930 corresponds to
the end portion of the second base plate 924 composed
of the two second extension portions 940 and of the por-
tion between the two second extension portions 940.
Space 105 corresponds to the spacer 926 and the first
base plate 922. An end space 106 corresponds to the
first extension portion 920 of the first base plate 922.
Adding a description about these spaces with reference
to FIG. 11, the space 104 corresponds to the rectangular
parallelepiped space defined by the points a4, a5, a6,
a7, b4, b5, b6 and b7, while the space 106 corresponds
to the rectangular parallelepiped space defined by the
points b1, b2, b9, b10, c1, ¢2, ¢9 and ¢10.

[0201] A sensor ejection member 94 is provided at the
sensor mounting portion 930. The sensor ejection mem-
ber 94 comprises two fingers 941 (only one of the two
being shown in FIGs. 10A to 10C), which respectively
extend into the spaces 104 and 105 through two slit-like
openings 942. The sensor ejection member 94 is so de-
signed as to be slidably provided at the openings 942.
More specifically, the sensor ejection member 94 can be
manually moved to the arrow DRO direction or the direc-
tion opposite thereto, using a part thereof exposed to
outside of the housing 103 of the measuring apparatus
93. Further, the sensor ejection member can be moved
tothe arrow DRO direction, when the biosensoris inserted
and mounted in the sensor mounting portion 930 to the
DRO direction.

[0202] Letitbe assumed thatthe sensorejection mem-
ber 94 is first positioned at such position as shown in
FIG. 10A. When the biosensor 92 is inserted into the
sensor mounting portion 930 then, the second extension
portions 940 of the biosensor 92 get in contact with the
fingers 941, thereby causing abutment between the sec-
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ond extension portion and the finger. When the biosensor
92 is further inserted into the sensor mounting portion
930 from such abutment position, the biosensor 92 is
fittedly mounted in the sensor mounting portion 930 as
shown in FIG. 10B. More specifically, the fingers 941 are
pushed in to the end portions of the slit-like openings,
and the first extension portion 920 of the biosensor 92
becomes fitted to the space 106.

[0203] Letitbe assumed thatthe biosensor 92 and the
sensor ejection member 94 are positioned as shown in
FIG. 10B. When the sensor ejection member 94 is then
pushed by a user toward the end or inlet position of the
measuring apparatus 93 (to the left direction in FIG. 10B),
using the exposed part of the sensor ejection member
94, the biosensor 92 becomes ejected toward outside of
the sensor mounting portion 930 as shown in FIG. 10C.
In other words, according to the sensor ejection mecha-
nism as shown in FIGS. 10A to 10C, push-in force and
push-out force are applied to the abutment between the
second extension portion of the biosensor and the finger
of the sensor ejection member, namely that the second
extension portion and the finger supply the push-in and
push-out force to each other.

[0204] An advantage of such sensor ejection mecha-
nism is in that the biosensor can be ejected from the
sensor mounting portion to outside, and can be disposed
in case of need, without making it necessary for the user
to directly touch the biosensor after the measurement.
This is an advantage from the viewpoint of sanitation as
well.

[0205] Furthermore, such ejection mechanism can be
used for a biosensor contained in a biosensor cartridge
containing a plurality of biosensors (not only for a bio-
sensor to be handled individually as exemplified above),
as will be briefly described in the following. An example
of biosensor cartridge is a cylindrical cartridge for having
plural biosensors arranged on the surface of a cylinder
in a manner that the length direction of each biosensor
is parallel to the center axis of the cylinder. Another ex-
ample of biosensor cartridge is a circular disk cartridge
for having plural biosensors radially arranged on the sur-
face of a disk in a manner that the center line on each
biosensor in its length direction coincides with the center
of the disk.

[0206] A biosensor system can be designed to have
such structure and to conduct such operation as de-
scribed in the following. First, such cartridge, either cy-
lindrical or circular disk, is placed in the vicinity of the
measuring apparatus in a manner that an end position
of one biosensor (contained in such cartridge) inits length
direction (for example, end position of the end portion of
biosensor 20 in FIG. 1 facing the measuring apparatus)
faces the sensor mounting portion (for example, the sen-
sor mounting portion 30 in FIG. 1) of the measuring ap-
paratus. The thus faced biosensor is mounted in the sen-
sor mounting portion, and is then subjected to targeted
measurement. After the measurement, the biosensor is
ejected to outside of the sensor mounting portion in a
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manner, in case of need, that the biosensor is returned
to the place where it was originally contained in the car-
tridge for again containing the biosensor having been
subjected the measurement, or that the biosensor is sim-
ply ejected outside the measuring apparatus.

[0207] An advantage of such biosensor cartridge is
that plural biosensors can be easily mounted in and eject-
ed out of a measuring apparatus.

[0208] As described in the foregoing, the present in-
vention provides such a biosensor and such a measuring
apparatus for a biosensor that it is easy to prevent wrong
insertion or mounting of the biosensor by a user in the
measuring apparatus. Further, plural different biosen-
sors can be handily measured by one measuring appa-
ratus.

[0209] Although the present invention has been de-
scribed in terms of the presently preferred embodiments,
it is to be understood that such disclosure is not to be
interpreted as limiting. Various alterations and modifica-
tions will no doubt become apparent to those skilled in
the art to which the present invention pertains, after hav-
ing read the above disclosure. Accordingly, it is intended
that the appended claims be interpreted as covering all
alterations and modifications as fall within the true spirit
and scope of the invention.

Claims

1. A biosensor comprising: a first insulating base plate
(22) comprising a first electrode (23) provided ther-
eon, and a second insulating base plate (24) com-
prising a second electrode (25) provided thereon,
said first and said second electrodes being opposed
to each other; and a first lead (230) provided on said
first base plate and connected to said first electrode,
and a second lead (250) provided on said second
base plate and connected to said second electrode
wherein said first base plate comprises a first exten-
sion portion (220) which extends in a length direction
of said first base plate from a position corresponding
to an end of said second base plate in its length di-
rection, and has at least a part of said first lead ex-
posed to outside, and
wherein said second base plate comprises a second
extension portion (240) which extends in a width di-
rection of said second base plate from a position
corresponding to an end of said first base plate in its
width direction, and has at least a part of said second
lead exposed to outside.

2. Abiosensor according to claim 1, wherein said sec-
ond base plate comprises two of said second exten-
sion portions (240), one of which extends in said
width direction of said second base plate from said
position corresponding to said end of said first base
plate in its width direction, and the other of which
extends in said width direction of said second base
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plate from a further position corresponding to a fur-
ther end of said first base plate in its width direction.

A biosensor according to claim 1, which further com-
prises: a sample solution supply path (28) for sup-
plying a sample solution containing one or more sub-
strates in a manner that said sample solution con-
tacts said first electrode and said second electrode;
and a reagent which can react with at least one spe-
cific substrate in said one or more substrates,
wherein said first base plate or said second base
plate has a shape having a common part and a non-
common part, said non-common part (540, 640) hav-
ing a specific shape corresponding to said specific
substrate.

A biosensor according to claim 3, wherein said first
extension portion of said first base plate or said sec-
ond extension portion of said second base plate is
positioned at a specific position corresponding to
said specific substrate.

A biosensor according to claim 4, wherein said spe-
cific position of said second extension portion of said
second base plate is left position or right position,
corresponding to said specific substrate, in said
length direction of said second base plate.

A biosensor according to any one of the preceding
claims suitable for use with a sample solution con-
taining the substrates glucose and lactic acid.

A measuring apparatus for a biosensor, comprising
a sensor mounting portion (30, 70) for mounting the
biosensor according to any one of claims 3 to 6,
wherein said sensor mounting portion comprises
segmental portions respectively provided therein at
positions corresponding to said common part and
said non-common part of said first base plate or said
second base plate, and wherein when said biosensor
is mounted in said sensor mounting portion, said
specific substrate in said biosensor is discriminated
by the position of said segmental portion of said sen-
sor mounting portion corresponding to said non-
common part of said first base plate or said second
base plate.

A measuring apparatus according to claim 7,
wherein said sensor mounting portion comprises an
integral fitting space for having said sensor fitted
thereto, which space comprises: a first region corre-
sponding to said common part of said shape of said
first base plate or said second base plate; and a sec-
ond region corresponding to said non-common part
of said shape of said first base plate or said second
base plate.

A measuring apparatus according to claim 8,
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which further comprises: a first electric connection
terminal positioned therein for contact with said first
region of said integral fitting space; and a plurality of
second electric connection terminals positioned
therein for contact with said second region of said
integral fitting space,

wherein when said biosensor is mounted in said sen-
sor mounting portion, one of said first and said sec-
ond leads is connected to said first electric connec-
tion terminal, and the other of said first and said sec-
ond leads is connected to one of said plurality of
second electric connection terminals, and

wherein said specific substrate in said biosensor is
discriminated by said one of said plurality of second
electric connection terminals to which said other of
said first and said second leads is connected.

A measuring apparatus for a biosensor, comprising
a sensor mounting opening for mounting therein a
biosensor comprising a first base plate and a second
base plate, wherein said sensor mounting opening
comprises: a first sensor mounting segmental por-
tion corresponding to said first base plate of said
biosensor; and a second sensor mounting segmen-
tal portion corresponding to said second base plate
of said biosensor, and wherein said first sensor
mounting segmental portion has a width different
from that of said second sensor mounting segmental
portion.

A measuring apparatus according to claim 10,
wherein: said first base plate of said biosensor com-
prises a first electrode and a first lead provided ther-
eon, said first lead being connected to said first elec-
trode; said second base plate comprises a second
electrode and a second lead provided thereon, said
second lead being connected to said second elec-
trode; and said first and said second electrodes are
opposed to each other,

wherein said first base plate comprises a first exten-
sion portion which extends in a length direction of
said first base plate from a position corresponding
to an end of said second base plate in its length di-
rection, and has at least a part of said first lead ex-
posed to outside, and

wherein said second base plate comprises a second
extension portion which extends in a width direction
of said second base plate from a position corre-
sponding to an end of said first base plate in its width
direction, and has at least a part of said second lead
exposed to outside.

A measuring apparatus according to claim 11, which
further comprises: afirst electric connection terminal
to be connected with said exposed part of said first
lead, and a second electric connection terminal to
be connected with said exposed part of said second
lead of said biosensor when said biosensor is mount-

10

15

20

25

30

35

40

45

50

55

20

ed in said sensor mounting portion; and a driving
power supply coupled to said first and said second
electric connection terminals for applying a voltage
to said first and said second electrodes of said bio-
sensor through said first and said second electric
connection terminals.

13. A measuring apparatus according to claim 12, which

further comprises: a signal processor to be opera-
tively coupled to said first electrode and said second
electrode of said biosensor for processing computa-
tion using a value of electric current flowing in said
first electrode and said second electrode, thereby
generating a calculated value; and an output unit op-
eratively coupled to said signal processor for output-
ting said calculated value by said computation of said
signal processor, whereby when said biosensor is
provided with a sample solution containing a sub-
strate, and is mounted in said sensor mounting por-
tion, the amount of said substrate is calculated by
said computation processing of said signal proces-
sor, and said calculated value is outputted to said
outputting unit.

14. A measuring apparatus according claim 11, which

further comprises a sensor ejection member (94)
provided at said sensor mounting portion for ejecting
said biosensor to outside of said sensor mounting
portion in @ manner that said biosensor is provided
with a push-out force by said ejection member.

15. A measuring apparatus according to claim 14

wherein said push-outforce by said ejection member
is provided by abutment between said ejection mem-
ber and said second extension portion of said bio-
sensor.

Patentanspriiche

1.

Biosensor, mit: einer ersten isolierenden Grundplat-
te (22), die eine darauf bereitgestellte erste Elektro-
de (23) aufweist, und einer zweiten isolierenden
Grundplatte (24), die eine darauf bereitgestellte
zweite Elektrode (25) aufweist, wobei die erste und
die zweite Elektrode einander gegenuberliegen; und
einer an der ersten Grundplatte bereitgestellten und
mit der ersten Elektrode verbundenen ersten Leitung
(230), und einer an der zweiten Grundplatte bereit-
gestellten und mit der zweiten Elektrode verbunde-
nen zweiten Leitung (250),

wobei die erste Grundplatte einen ersten Erstrek-
kungsabschnitt (220) aufweist, der sich in einer
Langsrichtung der ersten Grundplatte von einer Po-
sition entsprechend einem Ende der zweiten Grund-
platte in deren Langsrichtung erstreckt, und wobei
zumindest ein Teil der ersten Leitung nach aulien
herausragt, und
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wobei die zweite Grundplatte einen zweiten Erstrek-
kungsabschnitt (240) aufweist, der sich in einer Brei-
tenrichtung der zweiten Grundplatte von einer Posi-
tion entsprechend einem Ende der ersten Grundplat-
te in deren Breitenrichtung erstreckt, und wobei zu-
mindest ein Teil der zweiten Leitung nach aul3en her-
ausragt.

Biosensor gemall Anspruch 1, wobei die zweite
Grundplatte zwei der zweiten Erstreckungsabschnit-
te (240) aufweist, wobei sich eine davon in der Brei-
tenrichtung der zweiten Grundplatte von der Position
entsprechend dem Ende der ersten Grundplatte in
deren Breitenrichtung erstreckt, und sich der andere
davon in der Breitenrichtung der zweiten Grundplat-
te von einer weiteren Position entsprechend einem
weiteren Ende der ersten Grundplatte in deren Brei-
tenrichtung erstreckt.

Biosensor gemaR Anspruch 1, weiterhin mit: einem
Probenlésungzufiihrpfad (28) zum Zuflhren einer
Probelésung, die eine oder mehrere Substrate ent-
halt, auf eine Weise, dass die Probelésung die erste
Elektrode und die zweite Elektrode berihrt; und ei-
ner Reagenz, die mit zumindest einem spezifischen
Substrat aus dem einen oder mehreren Substraten
reagieren kann,

wobei die erste Grundplatte oder die zweite Grund-
platte eine Gestalt mit einem gemeinsamen Teil und
einem nichtgemeinsamen Teil aufweist, wobei der
nichtgemeinsame Teil (540, 640) entsprechend dem
spezifischen Substrats eine spezifische Gestalt auf-
weist.

Biosensor gemaf Anspruch 3, wobei der erste Er-
streckungsabschnitt der ersten Grundplatte oder der
zweite Erstreckungsabschnitt der zweiten Grund-
platte an einer spezifischen Position entsprechend
dem spezifischen Substrat angeordnet ist.

Biosensor geman Anspruch 4, wobei die spezifische
Position des zweiten Erstreckungsabschnitts der
zweiten Grundplatte entsprechend dem spezifi-
schen Substrat in der Langsrichtung der zweiten
Grundplatte eine linke Position oder eine rechte Po-
sition ist.

Biosensor gemal einem der vorhergehenden An-
spriiche, der fiir einen Gebrauch mit einer Proben-
I6sung geeignet ist, welche die Substrate Glukose
und Milchsaure enthalt.

Messvorrichtung fir einen Biosensor, mit einem
Sensorbefestigungsabschnitt (30, 70) zum Befesti-
gen des Biosensors gemaf einem der Anspriiche 3
bis 6, wobei der Sensorbefestigungsabschnitt Seg-
mentabschnitte aufweist, die darin entsprechend an
Positionen entsprechend dem gemeinsamen Teil
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und dem nichtgemeinsamen Teil der ersten Grund-
platte oder der zweiten Grundplatte bereitgestellt
sind, und wobei, wenn der Biosensor in dem Sen-
sorbefestigungsabschnitt befestigt ist, das spezifi-
sche Substrat in dem Biosensor durch die Position
des Segmentabschnitts des Sensorbefestigungsab-
schnitts entsprechend dem nichtgemeinsamen Teil
der ersten Grundplatte oder der zweiten Grundplatte
unterschieden wird.

Messvorrichtung gemaR Anspruch 7, wobei der Sen-
sorbefestigungsabschnitt einen integrierten Einpas-
sungsraum aufweist, um den Sensor darin einzupas-
sen, wobei der Raum aufweist: einen ersten Bereich
entsprechend dem gemeinsamen Teil der Gestalt
der ersten Grundplatte oder der zweiten Grundplat-
te; und einen zweiten Bereich entsprechend dem
nichtgemeinsamen Teil der Gestalt der ersten
Grundplatte oder der zweiten Platte.

Messvorrichtung gemaf Anspruch 8, weiterhin mit:
einem ersten elektrischen Verbindungsanschluss,
der firr eine Berilihrung mit dem ersten Bereich des
integrierten Einpassraums darin positioniert ist; und
einer Vielzahl von zweiten elektrischen Verbin-
dungsanschliissen, die flr eine Berlihrung mit dem
zweiten Bereich des integrierten Einpassraums dar-
in positioniert ist,

wobei, wenn der Biosensor in dem Sensorbefesti-
gungsabschnitt befestigtist, die erste oder die zweite
Leitung mit dem ersten elektrischen Verbindungs-
anschluss verbunden ist, und die andere der ersten
oder der zweiten Leitung mit einem der Vielzahl von
zweiten elektrischen Verbindungsanschllissen ver-
bunden ist, und

wobei das spezifische Substrat in dem Biosensor
durch den einen der Vielzahl von zweiten elektri-
schen Verbindungsanschlissen unterschieden
wird, mit dem die andere der ersten und zweiten Lei-
tung verbunden ist.

Messvorrichtung fiir einen Biosensor, mit einer Sen-
sorbefestigungséffnung zum darin Befestigen eines
Biosensors mit einer ersten Grundplatte und einer
zweiten Grundplatte, wobei die Sensorbefesti-
gungso6ffnung aufweist: einen ersten Sensorbefesti-
gungssegmentabschnitt entsprechend der ersten
Grundplatte des Biosensors; und einen zweiten Sen-
sorbefestigungssegmentabschnitt  entsprechend
der zweiten Grundplatte des Biosensors, und
wobei der erste Sensorbefestigungssegmentab-
schnitt eine Breite aufweist, die sich von der des
zweiten Sensorbefestigungssegmentabschnitts un-
terscheidet.

Messvorrichtung gemaR Anspruch 10, wobei: die er-
ste Grundplatte des Biosensors eine erste Elektrode
und eine darauf bereitgestellte erste Leitung auf-
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weist, wobei die erste Leitung mit der ersten Elek-
trode verbunden ist; die zweite Grundplatte eine
zweite Elektrode und eine darauf bereitgestellte
zweite Leitung aufweist, wobei die zweite Leitung
mit der zweiten Elektrode verbunden ist; und die er-
ste und die zweite Elektrode einander gegentber-
liegen,

wobei die erste Grundplatte einen ersten Erstrek-
kungsabschnitt aufweist, der sich in einer Langsrich-
tung der ersten Grundplatte von einer Position ent-
sprechend einem Ende der zweiten Grundplatte in
deren Langsrichtung erstreckt, und wobei zumindest
ein Teil der ersten Leitung nach auf3en herausragt,
und

wobei die zweite Grundplatte einen zweiten Erstrek-
kungsabschnitt aufweist, der sich in einer Breiten-
richtung der zweiten Grundplatte von einer Position
entsprechend einem Ende der ersten Grundplatte in
deren Breitenrichtung erstreckt, wobei zumindest
ein Teil der zweiten Leitung nach au3en herausragt.

Messvorrichtung gemal Anspruch 11, weiterhin mit:
einem ersten elektrischen Verbindungsanschluss,
der mit dem herausragenden Teil der ersten Leitung
zu verbinden ist, und einem zweiten elektrischen
Verbindungsanschluss, der mit dem herausragen-
den Teil der zweiten Leitung des Biosensors zu ver-
binden ist, wenn der Biosensor in dem Sensorbefe-
stigungsabschnitt befestigt ist; und einer Antriebs-
energiezufuhr, die mit dem ersten und dem zweiten
elektrischen Verbindungsanschluss zum Anlegen
einer Spannung an die erste und die zweite Elektro-
de des Biosensors durch den ersten und den zweiten
elektrischen Verbindungsanschluss gekoppelt ist.

Messvorrichtung gemal Anspruch 12, weiterhin mit:
einem Signalprozessor, der mit der ersten Elektrode
und der zweiten Elektrode des Biosensors zum Ver-
arbeiten einer Berechnung unter Verwendung eines
Wertes eines in der ersten Elektrode und der zweiten
Elektrode flieRenden Stromes wirkend zu koppeln
ist, wodurch ein berechneter Wert erzeugt wird; und
einer Ausgabeeinheit, die mit dem Signalprozessor
zum Ausgeben des durch die Berechnungsverarbei-
tung des Signalprozessors berechneten Wertes
durch die Berechnung des Signalprozessors wir-
kend gekoppelt ist, wodurch, wenn dem Biosensor
eine Probenlésung mit einem Substrat zugefihrt
wird, und in dem Sensorbefestigungsabschnitt be-
festigt ist, die Menge des Substrats berechnet wird
und der berechnete Wertan die Ausgabeeinheit aus-
gegeben wird.

Messvorrichtung gemal Anspruch 11, weiterhin mit
einem Sensorauswurfelement (94), der an dem Sen-
sorbefestigungsabschnitt bereitgestelltist, zum Aus-
werfen des Biosensors von dem Sensorbefesti-
gungsabschnitt nach auRen, auf eine Weise, dass
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der Biosensor mit einer Herausdrickkraft durch das
Auswurfelement bereitgestellt ist.

Messvorrichtung gemafl Anspruch 14, wobei die
Herausdruickkraft durch das Auswurfelement durch
ein Anlegen zwischen dem Auswurfelement und
dem zweiten Erstreckungsabschnitt des Biosensors
bereitgestellt ist.

Revendications

Biocapteur comprenant: une premiére plaque de ba-
se isolante (22) comprenant une premiere électrode
(23) pourvue sur celle-ci, et une deuxiéme plaque
de base isolante (24) comprenant une deuxieme
électrode (25) pourvue sur celle-ci, lesdites premiéere
et deuxieme électrodes étant opposées l'une a
I'autre; et un premier fil conducteur (230) pourvu sur
ladite premiére plaque de base et relié a ladite pre-
miére électrode, et un deuxiéme fil conducteur (250)
pourvu sur ladite deuxiéme plaque de base et relié
a ladite deuxiéme électrode

dans lequel ladite premiére plaque de base com-
prend une premiére partie d’extension (220) qui
s’étend dans une direction de longueur de ladite pre-
miére plaque de base a partir d’'une position corres-
pondant a une extrémité de ladite deuxiéme plaque
de base dans sa direction de longueur, et a au moins
une partie dudit premier fil conducteur exposée a
I'extérieur, et

dans lequel ladite deuxiéme plaque de base com-
prend une deuxiéme partie d’extension (240) qui
s’étend dans une direction de largeur de ladite
deuxiéme plaque de base a partir d’'une position cor-
respondant a une extrémité de ladite premiere pla-
que de base dans sa direction de largeur, et a au
moins une partie dudit deuxiéme fil conducteur ex-
posée a I'extérieur.

Biocapteur selon la revendication 1, dans lequel la-
dite

deuxiéme plague de base comprend deux desdites
deuxiémes parties d’extension (240), 'une desquel-
les s’étend dans ladite direction de largeur de ladite
deuxiéme plaque de base a partir de ladite position
correspondant a ladite extrémité de ladite premiére
plaque de base dans sa direction de largeur, et
l'autre s’étend dans ladite direction de largeur de la-
dite deuxieme plaque de base a partir d’'une position
supplémentaire correspondant a une extrémité sup-
plémentaire de ladite premiére plaque de base dans
sa direction de largeur.

Biocapteur selon la revendication 1, qui comprend
en plus: un chemin de fourniture de solution échan-
tillon (28) pour fournir une solution échantillon con-
tenant un ou plusieurs substrats de telle maniére que
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ladite solution échantillon rentre en contact avec la-
dite premiére électrode et ladite deuxiéme électrode;
etun réactif qui peut réagir avec au moins un substrat
spécifique dans ledit ou lesdits un ou plusieurs subs-
trats,

dans lequel ladite premiére plaque de base ou ladite
deuxiéme plaque de base a une forme ayant une
partie commune et une partie non commune, ladite
partie non commune (540, 640) ayant une forme
spécifique correspondant audit substrat spécifique.

Biocapteur selon la revendication 3, dans lequel la-
dite

premiere partie d’extension de ladite premiére pla-
que de base ou ladite deuxiéme partie d’extension
de ladite deuxiéme plaque de base est positionnée
a une position spécifique correspondant audit subs-
trat spécifique.

Biocapteur selon la revendication 4, dans lequel
ladite position spécifique de ladite deuxiéme partie
d’extension de ladite deuxiéme plaque de base est
une position sur la gauche ou une position sur la
droite, correspondant audit substrat spécifique, dans
ladite direction de longueur de ladite deuxieme pla-
que de base.

Biocapteur selon I'une quelconque des revendica-
tions précédentes approprié pour une utilisation
avec une solution échantillon contenant les subs-
trats comme le glucose et I'acide lactique.

Appareil de mesure pour un biocapteur, comprenant
une partie de montage de capteur (30, 70) pour mon-
ter le biocapteur selon I'une quelconque des reven-
dications 3 a 6, dans lequel ladite partie de montage
de capteur comprend des parties en segments qui
y sont pourvues respectivement a des positions cor-
respondant a ladite partie commune et ladite partie
non commune de ladite premiéere plaque de base ou
ladite deuxiéme plaque de base, et ou lorsque ledit
biocapteur est monté dans ladite partie de montage
de capteur, ledit substrat spécifique dans ledit bio-
capteur est différencié par la position de ladite partie
en segments de ladite partie de montage de capteur
correspondant a ladite partie non commune de ladite
premiére plaque de base ou ladite deuxiéme plaque
de base.

Appareil de mesure selon la revendication 7,

dans lequel ladite partie de montage de capteur com-
prend un espace d’ajustement intégral pour ajuster
ledit capteur a celui-ci, lequel espace comprend :
une premiere région correspondant a ladite partie
commune de ladite forme de ladite premiére plaque
de base ou ladite deuxiéme plaque de base; et une
deuxiéme région correspondant a ladite partie non
commune de ladite forme de ladite premiére plaque
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de base ou ladite deuxieme plaque de base.

Appareil de mesure selon la revendication 8,
quicomprend en plus : une premiére borne de liaison
électrique quiy est positionnée pour un contact avec
ladite premiére région dudit espace d’ajustement in-
tégral; et une pluralité de deuxiémes bornes de
liaison électrique qui y sont positionnées pour un
contact avec ladite deuxieme région dudit espace
d’ajustement intégral,

dans lequel lorsque ledit biocapteur est monté dans
ladite partie de montage de capteur, I'un dudit pre-
mier et dudit deuxiéme fil conducteur est relié a ladite
premiére borne de liaison électrique, et I'autre dudit
premier et dudit deuxieme fil conducteur est relié a
l'une de ladite pluralité de deuxiemes bornes de
liaison électrique, et

dans lequel ledit substrat spécifique dans ledit bio-
capteur est différencié par ladite 'une de ladite plu-
ralité de deuxiémes bornes de liaison électrique a
laquelle ledit autre dudit premier et dudit deuxiéme
fil conducteur est relié.

10. Appareil de mesure pour un biocapteur, comprenant

1.

une ouverture de montage de capteur pour y monter
un biocapteur comprenant une premiere plaque de
base et une deuxiéme plaque de base, ou ladite
ouverture de montage de capteur comprend: une
premiére partie en segments de montage de capteur
correspondant a ladite premiére plaque de base du-
dit biocapteur; et une deuxiéme partie en segments
de montage de capteur correspondant a ladite
deuxiéme plaque de base dudit biocapteur, et ou
ladite premiére partie en segments de montage de
capteur a une largeur différente de celle de ladite
deuxiéme partie en segments de montage de cap-
teur.

Appareil de mesure selon la revendication 10,
dans lequel : ladite premiére plaque de base dudit
biocapteur comprend une premiére électrode et un
premier fil conducteur pourvu par-dessus, ledit pre-
mier fil conducteur étant relié a ladite premiére élec-
trode; ladite deuxiéme plaque de base comprend
une deuxiéme électrode et un deuxiéme fil conduc-
teur pourvu par-dessus, ledit deuxiéme fil conduc-
teur étant relié a ladite deuxieéme électrode; et ladite
premiére et ladite deuxiéme électrode sont oppo-
sées l'une a l'autre,

dans lequel ladite premiére plaque de base com-
prend une premiére partie d’extension qui s’étend
dans une direction de longueur de ladite premiére
plaque de base a partir d’une position correspondant
a une extrémité de ladite deuxiéme plaque de base
dans sa direction de longueur, et a au moins une
partie dudit premier fil conducteur exposée a I'exté-
rieur, et

dans lequel ladite deuxiéme plaque de base com-
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prend une deuxiéme partie d’extension qui s’étend
dans une direction de largeur de ladite deuxieme
plaque de base a partir d’une position correspondant
a un extrémité de ladite premiére plaque de base
dans sa direction de largeur, et a au moins une partie
dudit deuxieme fil conducteur exposée a I'extérieur.

Appareil de mesure selon la revendication 11,

qui comprend en plus: une premiére borne de liaison
électrique a relier a ladite partie exposée dudit pre-
mier fil conducteur, et une deuxiéme borne de liaison
électrique a relier a ladite partie exposée dudit
deuxieéme fil conducteur dudit biocapteur lorsque le-
dit biocapteur est monté dans ladite partie de mon-
tage de capteur; et une alimentation en puissance
d’entrainement couplée a ladite premiére et ladite
deuxieme borne de liaison électrique pour appliquer
une tension électrique a ladite premiére et ladite
deuxiéme électrode dudit biocapteur a travers ladite
premiére et ladite deuxi€éme borne de liaison électri-
que.

Appareil de mesure selon la revendication 12,

qui comprend en plus: un processeur de signaux a
coupler de maniére fonctionnelle a ladite premiere
électrode et ladite deuxiéme électrode dudit biocap-
teur pour traiter un calcul en utilisant une valeur de
courant électrique circulant dans ladite premiére
électrode etladite deuxieme électrode, générantain-
si une valeur calculée; et une unité de sortie couplée
de maniére fonctionnelle audit processeur de si-
gnaux pour délivrer en sortie ladite valeur calculée
par ledit calcul dudit processeur de signaux, moyen
par lequel lorsque ledit biocapteur est doté d’'une so-
lution échantillon contenant un substrat, et est monté
dans ladite partie de montage de capteur, la quantité
dudit substrat est calculée par ledit traitement de cal-
cul dudit processeur de signaux, et ladite valeur cal-
culée est délivrée en sortie a ladite unité de sortie.

Appareil de mesure selon la revendication 11, qui
comprend en plus un organe (94) d’éjection de cap-
teur pourvu a ladite partie de montage de capteur
pour éjecter ledit biocapteur a I'extérieur de ladite
partie de montage de capteur de maniére a ce que
ledit biocapteur soit doté d'une force de poussée
vers |'extérieur par ledit organe d’éjection.

Appareil de mesure selon la revendication 14,
dans lequel ladite force de poussée vers I'extérieur
par ledit organe d’éjection est pourvue par une butée
entre ledit organe d’éjection et ladite deuxiéme partie
d’extension dudit biocapteur.

10

15

20

25

30

35

40

45

50

55

24

46



EP 1 382 968 B1

25



EP 1 382 968 B1

FIG.1B /

—_—————

4" \\\
//’ \\
,/ \‘
/7 \
/ 1
/ ]
I '
I !
FIG.1C ! /!
{
\ /
/7
\ ’
S\ ’,
AN 21 -7
\\\ 7
~ o -

- -



EP 1 382 968 B1

FIG. 2A

FIG. 2B

27



EP 1 382 968 B1

FI1G. 3A

240 24, 240

AN —a
4 AN
DR3 50 1 4 250
' 26 22
e (220
FIG. 3B
21, 24
B GO S o
(T
DR1
FIG. 3C (240
P2 -P3
29 /) 220
|l 7 7
2 = _l A 230
BT I
DR2

L p1 ! P4
DR ) 240 .

28



EP 1 382 968 B1

1
|
I
!
I
|
i
|
!
!
|
i
|
|
!
(
!
!
|
(
!
!
{
1
|
|
|
|
1
)
!
!
1
|
|
)
!
I
!
|
!
(
!
1
{
)
!
1
1
i
i
1
!

r..__————_—__..._—-.a--—_———-....-___—..-——_._._..._.

|
_
I
€E | m |
S % osz gy
e
NNM\M/ 10303trU0)) “ D
asn ndo frraeg, nonsndao r— “ ,
——{ I0308un0) " ﬁ { )
C oy 96 [ lozz by
_ qzc | 072
ymomg MOz g - "
o — I
( ( (10400 /Y '819AT0]) A/ - !
) ) ) ) _ !
| g TEruesod . m_

YADIE!

29



FIG. 5A

FIG. 5B

EP 1 382 968 B1

70
/ W5 W N
I,l | - \‘\
1d4 d5 dSE d7)
! ' H !
@ ~d| D 49 ds ',"
Yy d do /

. W3

-~
e

30



EP 1 382 968 B1

F1G. 6A

5
59 | 8 /1 o
eI
@ T 550
5. 540
e ' 56
"R !
A 2K 530
53 52 530
FIG. 6B

31



EP 1 382 968 B1

FIG. 7A 6
gl g L0
N 1~ A
QJ L i i 650
65— | !
68 ‘ i |
6 S 66
67\.@.l | _ l
') - 2 530
63 62 620
FIG. 7B
6
69 &L ; 640
L g
. )
s,
66 62 620

32



EP 1 382 968 B1

o e T e e e e e e e e e e - . e S e - e - e = o

-lllll|lInllll'lllllll'Illll""l-ll..ll"l-llllllll'll""lloal"""

\\“I..Il/
i

8[qe], wonendmo)) pug

Q97 e Nd o fenl (4195 ToneImdmog 3e1

a1 'ush
| [enuejoq

moomp| | amoary
, , B 8104000 @7y 6204100 AT
) ) ) )
LL LL SL L
8L~

N L T e S e S W e . S o O e m emw e mm . —— .

Ltz i
i
I0p8uuoy) “
g
Lﬁlv o QL ] 075
=yl
A € Toppatuoy m ,
/ t) )
BlL m 0ES S
. t
¢ N.\ ﬂl Topammon _"
am ¢ |
XL
"
|

V8 "Old

33



EP 1 382 968 B1

lulll-'Illllll"'l'l"ll.ll"'ll'll'llnlllllll'-ll.lll T S G - — - - - = -

D

I |

" “

“ I0399UH0y) "

] L

“ -

1 J

“ — 7 I 050

" e[qe], woyendure) pug 1 (

| IA zopeuuon {17

m ao1 = ndod elqe], woneIndwmoy 387 ) bk IML —
A 9

m 5 D by L

" \ %l 10300umog) |

! otL . _

" B momy | FNOTY L ) !

! , A 's10Au0) 1y - ‘81840 AT Al— ¢L "

') ) ) |

A aL 9L ETETD |

m gL Prueod m

g8 914

34



EP 1 382 968 B1

FIG. S

..
Y
U0—&E4 2/ \920

T

35




EP 1 382 968 B1

F1G. 10A
94 93
942 J 103
104~ G 941
10577 106

FIG. 10B 93

36



EP 1 382 968 B1

FIG. M

37



EP 1 382 968 B1

FI1G.12

126

38



EP 1 382 968 B1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European

patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

 JP 11352093 A [0006] « WO 0133216 A1 [0008]
 EP 1304566 A1[0007] * EP 0964059 A2 [0009]
WO 02008743 A[0007] WO 0200918 A2 [0010]

39



patsnap

FRBHORF) BEEEYMERBESENNERE
DN (E)S EP1382968B1 N (E)H 2008-11-19
HiFs EP2003254348 RiFH 2003-07-09
BB (TR AGER) MTEE~LERAT.
HETHFERA)AGE) MTHEB[FLKRNSHE
HRIZBA TANIIKE YUKO
MIYASHITA MARIKO
IKEDA SHIN
YOSHIOKA TOSHIHIKO
TOKUNO YOSHINOBU
EHBA TANIIKE, YUKO
MIYASHITA, MARIKO
IKEDA, SHIN
YOSHIOKA, TOSHIHIKO
TOKUNO, YOSHINOBU
IPCH3EE G01N33/543 A61B5/00 GO1N27/416 C12Q1/00 GO1N27/30 GO1N33/487
CPC@ 5 A61B5/1486 A61B2562/0295 GO1N27/3273 GO1N33/4875
k54X 2002209062 2002-07-18 JP
H {th 23 FF 2Rk EP1382968A1
SAEREE$E Espacenet
BEGE)

EEVERRBRG1HR , EPERRZRAENERESF , BTELEK
NEEBARTERERNELE, FREENEREITNENERZR2H
REIHE20EH R KEH @ —MNERWERE , AR B - NERBRE
ER a5 ANERE, NERKESNERRLERLSI0EFER KRR
D20 TR B TR . BRI AT BARS IE A MR RER2 B IR AN BFE
3, WA, SNEYERRSMN TEFREE HEE 2 MEHEE
7, EMENERRTUBY - M ERETHTFHINE.



https://share-analytics.zhihuiya.com/view/c542125e-81f7-4fad-b065-2e47d7303791
https://worldwide.espacenet.com/patent/search/family/029774645/publication/EP1382968B1?q=EP1382968B1

