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Description

TECHNICAL FIELD

[0001] The present invention relates to liquid sample measurement method and apparatus for determining the quantity
of a specific component in a liquid sample using a biosensor.

BACKGROUND ART

[0002] A biosensor is a sensor which applies a biological material to a molecule identification element by utilizing a
molecule recognition ability of the biological material such as a micro-organism, an enzyme, or an antibody. To be
specific, the biosensor utilizes a reaction which occurs when an immobilized biological material recognizes a target
specific component, consumption of oxygen by respiration of a micro-organism, an enzyme reaction, luminescence or
the like. Especially, practical use of a biosensor utilizing an enzyme reaction has been progressed, and it is utilized in
the medical field and the food field.
[0003] Hereinafter, an example of a biosensor measurement system utilizing an enzyme reaction will be described
with reference to figure 13.
[0004] A biosensor measurement system 20 includes a biosensor 30 having a sample application part 30a at its front
end, and a measurement unit 21 which measures the concentration of a specific component in a liquid sample that is
applied to the sample application part 30a.
[0005] The measurement unit 21 includes a display part 22 which displays the measurement result, and a support
part 23 in which the biosensor 30 is inserted.
[0006] The biosensor 30 is obtained by laminating a cover 31, a spacer 33, a reagent layer 35, and an insulating
substrate 36 as shown in figure 14. The cover 31 has an vent hole 32 in its center. The spacer 33 has an approximately
rectangular sample supply channel 34. The reagent layer 35 supports a reagent which enzymatically reacts with the
specific component in the liquid sample. The insulating substrate 36 comprises polyethylene terephthalate or the like,
and an electrode layer is formed at its surface. The electrode layer is divided by a laser or the like, thereby forming a
working electrode 37, a detection electrode 38, and a counter electrode 39.
[0007] Next, a liquid sample measurement method by the biosensor measurement system 20 will be described. The
description will be given of a case of measuring the glucose concentration in blood.
[0008] When the biosensor 30 is inserted in the support part 23 of the measurement unit 21, a constant voltage is
applied between the working electrode 37 and the counter electrode 39.
[0009] When blood is applied to the sample application part 30a of the biosensor 30, the blood penetrates along the
sample supply channel 34 by capillary phenomenon to reach the reagent layer 35, and then an enzyme reaction occurs
between glucose in the blood and the reagent supported by the reagent layer 35. A change in current between the
working electrode 37 and the counter electrode 39 which occurs upon the enzyme reaction is detected. Then, the glucose
concentration in the blood is calculated based on the detected current change value, and the calculation result is displayed
on the display part 22 of the measurement unit 21.
[0010] By the way, since the enzyme reaction has a large temperature dependence, the measurement precision is
degraded due to a temperature change or the like during the measurement.
[0011] So, in order to improve the measurement precision, there has been proposed a biosensor measurement system
in which a measurement apparatus is provided with a temperature correction algorithm for correcting the measurement
result according to the ambient temperature during the measurement by using a temperature correction table which
shows the relations between prepared glucose concentrations and temperature correction amounts (Patent Document 1).
[0012] Furthermore, as biosensor measurement systems for improving the measurement precision, there have been
proposed a biosensor measurement system which measures the temperature of the biosensor itself with a thermal
conductive layer provided on the insulating substrate 36 of the biosensor 30, and corrects the measurement result on
the basis of the temperature of the biosensor itself (Patent Documents 2 and 3), and a biosensor measurement system
having a temperature detector at the support part 23 of the measurement device 21, which measures the temperature
of the biosensor 30 itself by bringing the biosensor 30 inserted in the support part 23 in contact with the temperature
detector, and corrects the measurement result on the basis of the temperature of the biosensor itself (Patent Document 4).

Patent Document 1: Japanese Unexamined Patent Publication No. Hei.8-503304
Patent Document 2: Japanese Published Patent Application No. 2001-235444
Patent Document 3: Japanese Published Patent Application No. 2003-42995
Patent Document 4: International Publication No. 2003/062812
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DISCLOSURE OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

[0013] The temperature correction algorithm installed in the conventional biosensor measurement system as disclosed
in Patent Document 1 does not measure the temperature of an actual sample but measures the ambient temperature
surrounding the measurement device and regards this value as the temperature of the sample. However, the biosensors
which are commonly used at present are mostly handled with bare hands of users, and the heat of the finger tips of the
user is conducted to the biosensor to locally change the temperature of the biosensor, and thereby the actual sample
temperature might differ from the ambient temperature. Especially in self blood glucose measurement systems for
diabetic patients, the user inserts the sensor into the measurement unit directly with his hand. In recent years, such self
blood glucose measurement sensors have been advanced in miniaturization, and most of them are configured such that
the user’s hand touches the vicinity of the reagent reaction part when the user inserts the sensor into the measurement
unit. If measurement is started in such state, since the surrounding ambient temperature read by a thermistor of the
measurement device differs from the sample temperature, appropriate correction cannot be performed and a value that
is significantly deviated from the true value is undesirably indicated. It is supposed that such problem frequently occurs
especially when the analyte measurement is performed immediately after the insertion of the biosensor into the meas-
urement device, for example, when a nurse or an operator measures the analyte of a patient or when a parent having
a diabetic child helps the measurement, and it is one of major challenges to further improve the measurement precision.
[0014] On the other hand, although the biosensor measurement system proposed in Patent Document 2 or 3 can gain
the temperature of the biosensor itself, since the biosensor itself must be provided with the thermistor, the biosensor
becomes expensive, and therefore, it is not practical when the biosensor is disposable. Further, since such biosensor
measurement system depends on temperature measurement by the thermal conductive layer, it is poor in reproducibility
and requires a long measurement time.
[0015] Furthermore, since the biosensor measurement system proposed in Patent Document 4 requires the temper-
ature detector provided in the measurement device, the cost is increased and the measurement precision might be
deteriorated when the measurement time is short.
[0016] Moreover, the measurement time tends to be reduced in recent biosensor measurement systems. For example,
in blood glucose measurement, measurement is completed in about five seconds after blood is applied to the sensor.
Therefore, the influences of not only the surrounding ambient temperature but also the actual temperature of the reaction
part on the measurement result are increased, and a biosensor measurement system of higher measurement precision
is desired.
[0017] The present invention is made to solve the above-described problems and has for its object to provide a method
and an apparatus for measuring a liquid sample, which can reduce measurement errors with a simple configuration
while considering the influence of temperature on the measurement precision.

MEASURES TO SOLVE THE PROBLEMS

[0018] In order to solve the above-described problems, there is provided a liquid sample measurement method of
attaching a biosensor to a measurement device and measuring the concentration of a specific component in a liquid
sample that is applied to the biosensor, which method includes the steps of measuring the time from when the biosensor
is attached to the measurement device to when the liquid sample is applied to the sensor, and performing correction for
the measurement result of the concentration of the specific component in the liquid sample that is applied to the biosensor,
on the basis of the measured time, wherein the amount of correction for the measurement result of the concentration of
the specific component in the liquid sample that is applied to the biosensor is determined according to the ambient
temperature at the measurement.
[0019] According to Claim 2 of the present invention, there is provided a liquid sample measurement method according
to Claim 1, wherein plural specific components in the liquid sample that is applied to the biosensor are measured, and
corrections are performed for the respective measurement results of the concentrations of the plural specific components
in the liquid sample that is applied to the biosensor, on the basis of the measured time.
[0020] According to Claim 3 of the present invention, there is provided a liquid sample measurement method according
to Claim 1, wherein plural biosensors of different types are attached to the measurement device and the concentrations
of specific components in liquid samples that are applied to the respective biosensors are measured, and the time from
when each of the biosensors is attached to the measurement device to when the liquid sample is applied to the sensor
is measured, and correction for the measurement result of the concentration of the specific component in the liquid
sample that is applied to the biosensor is performed, on the basis of the measured time and the type of the biosensor.
[0021] According to Claim 4 of the present invention, in the liquid sample measurement method as defined in any of
Claims 1 to 3, the amount of correction for the measurement result of the concentration of the specific component in the
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liquid sample that is applied to the biosensor is varied according to the measured time from when the biosensor is
attached to the measurement device to when the liquid sample is applied to the sensor.
[0022] According to Claim 5 of the present invention, in the liquid sample measurement method as defined in Claim
4, the amount of correction is reduced when the measured time from when the biosensor is attached to the measurement
device to when the liquid sample is applied to the sensor is long.
[0023] According to Claim 6 of the present invention, in the liquid sample measurement method as defined in any of
Claims 1 to 3, whether correction should be performed or not for the measurement result of the concentration of the
specific component in the liquid sample that is applied to the biosensor is judged according to the measured time from
when the biosensor is attached to the measurement device to when the liquid sample is applied to the sensor.
[0024] According to Claim 7 of the present invention, in the liquid sample measurement method as defined in Claim
6, the correction is performed when the measured time from when the biosensor is attached to the measurement device
to when the liquid sample is applied to the sensor is within a specific time period.
[0025] According to Claim 8 of the present invention, in the liquid sample measurement method as defined in any of
Claims 1 to 3, the amount of correction for the measurement result is further determined according to the measurement
result of the concentration of the specific component in the liquid sample that is applied to the biosensor.
[0026] According to Claim 9 of the present invention, in the liquid sample measurement method as defined in any of
Claims 1 to 3, the amount of correction for the measurement result of the concentration of the specific component in the
liquid sample that is applied to the biosensor is further determined according to a second specific component which
exists in the liquid sample and is other than said specific component.
[0027] According to Claim 10 of the present invention, in the liquid sample measurement method as defined in Claim
9, the liquid sample is blood, and the amount of correction is further determined according to the hematocrit value of the
blood.
[0028] According to Claim 11 of the present invention, there is provided a liquid sample measurement method according
to Claim 1 which further includes the steps of measuring the ambient temperature at the measurement, and correcting
the measured ambient temperature on the basis of the measured time from when the biosensor is attached to the
measurement device to when the liquid sample is applied to the sensor, and correcting the measurement result of the
concentration of the specific component in the liquid sample that is applied to the biosensor, on the basis of the corrected
ambient temperature.
[0029] According to Claim 12 of the present invention, in the liquid sample measurement method as defined in any of
Claims 1 to 3, the amount of correction for the measurement result is further determined according to the kind of the
liquid sample that is applied to the biosensor.
[0030] According to Claim 13 of the present invention, there is provided a liquid sample measurement apparatus
having a biosensor attached thereto, which measures the concentration of a specific component in a liquid sample that
is applied to the biosensor, including : a temperature measurement part for measuring the ambient temperature at the
measurement, a time measurement means for measuring the time from when the biosensor is attached to when the
liquid sample is applied to the sensor; and a measurement result correction means for correcting the measurement
result of the concentration of the specific component in the liquid sample that is applied to the biosensor, on the basis
of the time measured by the time measurement means, said measurement result correction means determining the
amount of correction for the measurement result of the concentration of the specific component in the liquid sample that
is applied to the biosensor, according to the ambient temperature measured by the temperature measurement part.
[0031] According to Claim 14 of the present invention, in the liquid sample measurement apparatus as defined in
Claim 13, the measurement result correction means changes the amount of correction for the measurement result of
the concentration of the specific component in the liquid sample that is applied to the biosensor, according to the time
measured by the time measurement means.
[0032] According to Claim 15 of the present invention, in the liquid sample measurement apparatus as defined in
Claim 14, the measurement result correction means reduces the amount of correction when the time measured by the
time measurement means is long.
[0033] According to Claim 16 of the present invention, in the liquid sample measurement apparatus as defined in
Claim 13, the measurement result correction means judges whether correction should be performed or not for the
measurement result of the concentration of the specific component in the liquid sample that is applied to the biosensor,
according to the time measured by the time measurement means.
[0034] According to Claim 17 of the present invention, in the liquid sample measurement apparatus as defined in
Claim 16, the measurement result correction means performs said correction when the time measured by the time
measurement means is within a specific time.
[0035] According to Claim 18 of the present invention, in the liquid sample measurement apparatus as defined in
Claim 13, the measurement result correction means further determines the amount of correction for the measurement
result according to the measurement result of the concentration of the specific component in the liquid sample that is
applied to the biosensor.
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[0036] According to Claim 19, in the liquid sample measurement apparatus as defined in Claim 13, the measurement
result correction means further determines the amount of correction for the measurement result of the concentration of
the specific component in the liquid sample that is applied to the biosensor, according to a second specific component
which exists in the liquid sample and is other than said specific component.
[0037] According to Claim 20 of the present invention, in the liquid sample measurement apparatus as defined in
Claim 19, the liquid sample is blood, and the second specific component is the hematocrit value of the blood.
[0038] According to Claim 21, in the liquid sample measurement apparatus as defined in Claim 13, the measurement
result correction means further determines the amount of correction for the measurement result according to the type
of the liquid sample that is applied to the biosensor,
[0039] According to Claim 22, there is provided a liquid sample measurement apparatus according to claim 13,
including : a temperature sensor for measuring the ambient temperature at measurement; a temperature correction
means for correcting the ambient temperature measured by the temperature sensor, on the basis of the time measured
by the time measurement means; and the measurement result correction means for performing correction of the meas-
urement result of the concentration of the specific component in the liquid sample that is applied to the biosensor, is
configured to perform correction on the basis of the corrected ambient temperature.

EFFECTS OF THE INVENTION

[0040] According to the present invention, in a liquid sample measurement method of attaching a biosensor to a
measurement device and measuring the concentration of a specific component in a liquid sample that is applied to the
sensor, the time from when the biosensor is attached to the measurement device to when the liquid sample is applied
to the sensor is measured, and the measurement result of the concentration of the specific component in the liquid
sample that is applied to the biosensor is corrected based on the measured time. Therefore, when measuring the
concentration of the specific component in the liquid sample, the ambient temperature and the temperature of the sensor
itself are prevented from adversely affecting the measurement result, thereby obtaining a highly-precise measurement
result when the measurement time is short.
[0041] Further, according to the present invention, in a liquid sample measurement method of attaching a biosensor
to a measurement device and measuring the concentrations of plural specific components in a liquid sample that is
applied to the biosensor, the time from when the biosensor is attached to the measurement device to when the liquid
sample is applied to the sensor is measured, and the measurement results of the concentrations of the plural specific
components in the liquid sample that is applied to the biosensor are respectively corrected based on the measured time.
Therefore, when measuring the concentration of the specific component in the liquid sample, the ambient temperature
and the temperature of the sensor itself are prevented from adversely affecting the measurement result, thereby obtaining
a highly-precise measurement result when the measurement time is short.
[0042] Further, according to the present invention, in a liquid sample measurement method of attaching plural biosen-
sors of different types to a measurement device and measuring the concentrations of specific components in liquid
samples that are applied to the respective biosensors, the time from when each of the biosensors is attached to the
measurement device to when the liquid sample is applied to the sensor is measured, and the measurement result of
the concentration of the specific component in the liquid sample that is applied to the biosensor is corrected based on
the measured time and the type of the biosensor. Therefore, when measuring the concentration of the specific component
in the liquid sample, the ambient temperature and the temperature of the sensor itself are prevented from adversely
affecting the measurement result, thereby obtaining a highly-precise measurement result when the measurement time
is short.
[0043] Further, according to the present invention, in a liquid sample measurement method of attaching a biosensor
to a measurement device and measuring the concentration of a specific component of a liquid sample that is applied to
the sensor, the time from when the biosensor is attached to the measurement device to when the liquid sample is applied
to the sensor and the ambient temperature at the measurement are measured, the measured ambient temperature is
corrected based on the measured time from when the biosensor is attached to the measurement device to when the
liquid sample is applied to the sensor, and the measurement result of the concentration of the specific component in the
liquid sample that is applied to the biosensor is corrected based on the corrected ambient temperature. Therefore, when
measuring the concentration of the specific component in the liquid sample, the ambient temperature and the temperature
of the sensor itself are prevented from adversely affecting the measurement result, thereby obtaining a highly-precise
measurement result when the measurement time is short.
[0044] Further, according to the present invention, a liquid sample measurement apparatus having a biosensor attached
thereto, which measures the concentration of a specific component in a liquid sample that is applied to the biosensor,
includes a time measurement means for measuring the time from when the biosensor is attached to when the liquid
sample is applied to the sensor, and a measurement result correction means for correcting the measurement result of
the concentration of the specific component in the liquid sample that is applied to the biosensor, on the basis of the time
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measured by the time measurement means. Therefore, when measuring the concentration of the specific component
in the liquid sample, the ambient temperature and the temperature of the sensor itself are prevented from adversely
affecting the measurement result, thereby realizing an apparatus which can improve the measurement precision even
when the measurement time is short.
[0045] Further, according to the present invention, a liquid sample measurement apparatus having a biosensor attached
thereto, which measures the concentration of a specific component in a liquid sample that is applied to the biosensor,
includes a time measurement means for measuring the time from when the biosensor is attached to when the liquid
sample is applied to the sensor, a temperature sensor for measuring the ambient temperature at measurement, a
temperature correction means for correcting the ambient temperature measured by the temperature sensor, on the basis
of the time measured by the time measurement means, and a measurement result correction means for performing
correction for the measurement result of the concentration of the specific component in the liquid sample that is applied
to the biosensor, on the basis of the corrected ambient temperature. Therefore, when measuring the concentration of
the specific component in the liquid sample, the ambient temperature and the temperature of the sensor itself are
prevented from adversely affecting the measurement result, thereby realizing an apparatus which can improve the
measurement precision even when the measurement time is short.

BRIEF DESCRIPTION OF THE DRAWINGS

[0046]

Figure 1 is a diagram illustrating an example of configuration of a biosensor measurement system according to a
first embodiment of the present invention.
Figure 2 is a diagram illustrating a liquid sample measurement method by the biosensor measurement system of
the first embodiment.
Figure 3(a) is a graph illustrating sensor response values obtained when using the conventional biosensor meas-
urement system, and figure 3(b) is a graph illustrating sensor response values obtained when using the biosensor
measurement system of the first embodiment.
Figure 4 is a diagram illustrating examples of correction tables which are used when performing correction to the
measurement result of concentration of a specific component in an analyte that is applied to the biosensor in the
biosensor measurement system of the first embodiment.
Figure 5 is a diagram illustrating an example of a correction table which is used when performing correction to the
measurement result of concentration of a specific component in blood as an analyte that is applied to the biosensor
in the biosensor measurement system of the first embodiment.
Figure 6 is a diagram illustrating a liquid sample measurement method by a biosensor measurement system according
to a second embodiment of the present invention.
Figure 7 is a diagram illustrating an example of configuration of a biosensor measurement system according to a
third embodiment of the present invention.
Figure 8 is an exploded perspective view illustrating an example of configuration of the biosensor in the biosensor
measurement system of the third embodiment.
Figure 9 is a diagram illustrating a liquid sample measurement method by the biosensor measurement system of
the third embodiment.
Figure 10 is a diagram illustrating examples of correction tables to be used when correcting the measurement result
of lactic acid concentration in an analyte that is applied to the biosensor in the biosensor measurement system of
the third embodiment.
Figure 11(a) is a graph illustrating glucose response values obtained when the conventional biosensor measurement
system is used, and figure 11(b) is a graph illustrating the lactic acid response values obtained when the conventional
biosensor measurement system is used.
Figure 12(a) is a graph illustrating glucose response values obtained when the biosensor measurement system of
the third embodiment is used, and figure 12(b) is a graph illustrating the lactic acid response values obtained when
the biosensor measurement system of the third embodiment is used.
Figure 13 is a diagram illustrating an example of the conventional biosensor measurement system.
Figure 14 is an exploded perspective view illustrating an example of configuration of a biosensor.

DESCRIPTION OF REFERENCE NUMERALS

[0047]

20 biosensor measurement system
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21 measurement device
22 display part
23 support part
30 biosensor
30a sample application part
31 cover
32 vent hole
33 spacer
34 sample supply channel
35 reagent layer
36 insulating substrate
37 working electrode
38 detection electrode
39 counter electrode
100a,100b biosensor measurement system
110a, 110b measurement device
112, 113, 114, 123, 124, 125, 126, 127 connector
115 switching circuit
116 current/voltage conversion circuit
117 A/D conversion circuit
118 CPU
119 reference voltage supply
120 temperature sensor
121 RAM
122 timer
700 biosensor
700a sample application part
701 cover
702 vent hole
703 spacer
704 sample supply channel
705 reagent layer for lactic acid measurement
706 reagent layer for glucose measurement
707 working electrode for lactic acid measurement
708 working electrode for glucose measurement
709 detection electrode
710 counter electrode for glucose measurement
711 counter electrode for lactic acid measurement
712 insulating substrate

BEST MODE TO CARRY OUT THE INVENTION

[0048] Hereinafter, preferred embodiments of the present invention will be described with reference to the drawings.

(Embodiment 1)

[0049] Hereinafter, a biosensor measurement system according to a first embodiment of the present invention will be
described. In this embodiment, blood is used as an analyte.
[0050] Figure 1 is a diagram illustrating the configuration of the biosensor measurement system of the first embodiment.
[0051] The biosensor measurement system 100a of the first embodiment is provided with a biosensor 30 and a
measurement device 110a. The exterior appearance of the biosensor measurement system 100a is identical to the
conventional one shown in figure 13, and the measurement device 110a is provided with a display part for displaying
the measurement result, and a support part in which the biosensor is inserted.
[0052] As shown in figure 14, the biosensor 30 is obtained by laminating a cover 31, a spacer 33, a reagent layer 35,
and an insulating substrate 36. The cover 31 has an vent hole 32 in its center. The spacer 33 has an approximately
rectangle-shaped sample supply channel 34. The reagent layer 35 supports a reagent which enzymatically reacts with
a specific component in a liquid sample. The insulating substrate 36 comprises polyethylene terephthalate or the like,
and an electrode layer is formed at its surface. The electrode layer is divided to a working electrode 37, a detection
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electrode 38, and a counter electrode 39 by a laser or the like.
[0053] The measurement device 110a is provided with a display part 111, connectors 112, 113, and 114, a switching
circuit 115, a current/voltage conversion circuit 116, an A/D conversion circuit 117, a CPU 118, a reference voltage
supply 119, a temperature sensor 120, a RAM 121, and a time measurement means (timer) 122.
[0054] The connectors 112, 113, and 114 contact the working electrode 37, the detection electrode 38, and the counter
electrode 39 of the biosensor 30, respectively. The switching circuit 115 switches the connections between the connectors
112 to 114 and the reference voltage supply 119 and the connections between the connectors 112 to 114 and the
current/voltage conversion circuit 116. The current/voltage conversion circuit 116 converts a current that flows between
the working electrode 37 and the other electrodes 38 and 39 into a voltage. The A/D conversion circuit 117 converts an
output value from the current/voltage conversion circuit 116 into a pulse. The CPU 118 calculates the concentration of
the specific component in the liquid sample on the basis of the pulse from the A/D conversion circuit 117. The reference
voltage supply 119 applies a voltage to the connectors 112 to 114. The temperature sensor 120 measures the temperature
of the measurement environment. The timer 122 measures the time required from when the biosensor 30 is inserted in
the support part of the measurement device 110a to when the liquid sample is applied to the sensor 30. The RAM 121
stores a temperature correction table (not shown) for determining the amount of correction for the measurement result
of the concentration of the specific component in the liquid sample applied to the biosensor 30 on the basis of the ambient
temperature, and a correction table (refer to figures 3 and 4) for determining the amount of correction for the measurement
result of the concentration of the specific component in the liquid sample applied to the biosensor 30 on the basis of the
time from when the biosensor 30 is set in the measurement device 110a to when introduction of the analyte is detected.
A ROM may be used to store the correction tables.
[0055] Hereinafter, the features of the biosensor measurement system 100a of the first embodiment will be described
in comparison with the conventional one.
[0056] Although the conventional biosensor measurement system 20 previously stores the temperature correction
table showing the correction amounts based on the glucose concentration and the ambient temperature into the meas-
urement device 21 to perform temperature correction using the temperature correction table for the measurement result
of the glucose concentration in the blood that is applied to the biosensor 30, the following drawbacks have occurred
according to the time up to the start of measurement.
[0057] Figure 3(a) shows the measurement result obtained by the conventional biosensor measurement system 20.
The abscissa shows the time T(sec) from when the biosensor 30 is inserted in the measurement device 21 to when
blood is applied to the sensor 30, and the ordinate shows the degree of divergence (%) from the true value. The
measurement was performed at an ambient temperature of 25°C, using an analyte which was prepared at a glucose
concentration of 100mg/dl (hematocrit value of 40%). At this time, the biosensor 30 was inserted in the measurement
device 21 by six donors having different fingertip temperatures, and the time T until the analyte was applied to the sensor
30 after insertion of the sensor 30 was measured within a range from 0.01 to 30 sec.
[0058] As can be seen from figure 3(a), the degree of divergence from the true value is larger as the time T is shorter.
That is, it is considered that the fingertip heat influences on the measurement result.
[0059] On the other hand, the biosensor measurement system 100a of this first embodiment performs correction for
the measurement result (this measurement result is a value obtained after temperature correction) of the glucose con-
centration in the blood that is applied to the biosensor 30 on the basis of the time T from when the biosensor 30 is
inserted in the measurement device 110a to when the blood is applied to the sensor 30.
[0060] The amount of correction for the measurement result of the glucose concentration in the blood is determined
based on the degree of divergence from the true value. For example, when time T is 1.0 sec, since the degree of
divergence from the true value is +14% as shown in figure 3(a), the correction amount in the case where the temperature
is 25°C and the glucose concentration is 100mg/dl is determined at -12%, and correction is performed for the measurement
result of the glucose concentration in the blood that is applied to the biosensor 30. Likewise, correction is performed for
the measurement result with the correction amount being set at -9% when the time T is 5.0 sec and with the correction
amount being set at -2% when the time T is 15.0 sec.
[0061] Since the measurement result of the glucose concentration in the blood that is applied to the biosensor 30 is
thus corrected based on the time T, the degree of divergence from the true value can be minimized even when the time
T is within 20 sec as shown in figure 3(b), thereby improving the measurement precision.
[0062] Further, in the biosensor measurement system 100a of this first embodiment, not only the time T but also the
glucose concentration and the ambient temperature are added as correction parameters as shown in figure 4 in order
to dramatically improve the measurement precision. This is because the influence of the fingertip heat on the measurement
result differs depending on the glucose concentration and the ambient temperature.
[0063] Figure 4(a) is a correction table showing the correction amounts(%) when the time T is 1.0 sec, figure 4(b) is
a correction table showing the correction amounts(%) when the time T is 5.0 sec, and figure 4(c) is a correction table
showing the correction amounts(%) when the time T is 15.0 sec. The ordinate shows the glucose concentration and the
abscissa shows the temperature. The numerical values on the tables shown in figure 4 are merely examples, and the
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correction amounts are not restricted thereto. Further, the number of tables is also not restricted to those shown in figure
4, and the measurement precision can be more improved as the number of tables becomes larger.
[0064] Next, the method of calculating the correction amounts using the correction tables shown in figure 4 will be
described.
[0065] For example, when the ambient temperature is 25°C, the final response value is 100mg/dl, and the time T is
1.0 sec, it is found from figure 4(a) that the correction amount is -12%. Further, it is found from figure 4(b) that the
correction amount is -9% when the time T is 5.0 sec, and it is found from figure 4(c) that the correction amount is -2%
when the time T is 15.0 sec.
[0066] Furthermore, when the time T is 3.0 sec, the correction amount at T=3.0sec is calculated as -10.5% by linearly
regressing the correction amount (-12%) at T=1.0sec and the correction amount (-9%) at T=5.0sec.
[0067] Further, when the liquid sample is blood, the influence of the fingertip heat varies depending on the hematocrit
value in the blood. So, a correction table in which the hematocrit value is newly added as a correction parameter as
shown in figure 5 is combined with the correction tables shown in figure 4 to be used for the correction, thereby improving
the measurement precision. Figure 5 shows a correction table for determining the correction rate from the relation
between the hematocrit value and the glucose concentration. The numerical values on the table shown in figure 5 are
merely examples, and the correction amounts are not restricted thereto. Further, the glucose concentrations and the
hematocrit values are also not restricted to those shown in figure 5.
[0068] While in this first embodiment the hematocrit value is used as the second specific component when measuring
the glucose concentration, oxidizable substances such as ascorbic acid, uric acid, acetaminophen and the like may be
used as the second specific component, and moreover, other predispositions that cause changes in the influence of the
fingertip heat may be used as the second specific component.
[0069] Next, the liquid sample measurement method by the biosensor measurement system 100a of this first embod-
iment will be described.
[0070] When the biosensor 30 is set in the support part of the measurement device 110a, it is judged by a switch in
the support part whether the biosensor 30 is inserted or not. When it is detected that the biosensor 30 is inserted, the
power supply of the measurement device 110a is automatically turned on (step S201). Then, the ambient temperature
is measured by the temperature sensor 120 (step S202), and the measurement device 110a goes into the analyte
introduction stand-by state (step S203). The analyte introduction stand-by state is the state after starting voltage appli-
cation from the reference voltage supply 119 to the connectors 112 to 114, starting current measurement by the cur-
rent/voltage conversion circuit 116, and starting measurement of time from when the biosensor 30 is inserted to when
the analyte is applied to the sensor 30.
[0071] While in this first embodiment the power supply of the measurement device 110a is automatically turned on by
the insertion of the biosensor 30, also when the power supply of the measurement device 110a is manually turned on,
it is similarly judged whether the biosensor 30 is inserted or not and the measurement device 110a goes into the analyte
introduction stand-by state. Then, measurement of time from when the biosensor 30 is inserted to when the analyte is
applied to the sensor 30 is started by the timer 122, thereby obtaining the same effect.
[0072] When blood as the analyte is applied to the biosensor 30, the current/voltage conversion circuit 116 reads a
change in the current value to detect that the analyte is introduced (applied) to the sensor 30 (step S204). The count by
the timer 122 is completed upon the detection of the analyte introduction (step S205), and the time T from when the
biosensor 30 is inserted in the measurement device 110a to when the analyte introduction is detected is calculated (step
S206).
[0073] Then, the glucose concentration in the blood that is applied to the biosensor 30 is calculated (step S207). At
this time, the correction amount is obtained from the temperature correction table stored in the RAM 121 on the basis
of the ambient temperature measured in step.S202, and correction is performed for the measurement result of the
glucose concentration in the blood that is applied to the biosensor 30.
[0074] Thereafter, it is judged based on the time T calculated in step S206 as to whether the glucose concentration
value calculated in step S207 should be corrected or not (step S208).
[0075] As for this judgment, it has previously been set to perform correction when the respective parameters are within
the ranges described below.
[0076] The time T is set so as to perform correction when it is within a range from 0.01 to 60 sec. Preferably, correction
should be performed when the time T is within a range from 0.01 to 30 sec, and more preferably, from 0.01 to 20 sec.
The read interval of the time T is set to every 1 sec. Preferably, it is set to every 0.1 sec, and more preferably, every 0.01 sec.
[0077] The glucose concentration is set so as to perform correction when it is within a range from 10 to 800mg/dl.
Preferably, correction should be performed when it is within a range from 10 to 400mg/dl, and more preferably, from 10
to 250mg/dl.
[0078] The ambient temperature is set so as to perform correction when it is within a range from 5 to 45°C. Preferably,
correction should be performed when it is within a range from 10 to 40°C, and more preferably, from 15 to 35°C.
[0079] When the analyte is blood, it is set to perform correction when the hematocrit value is within a range from 0 to
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70%. Preferably, correction should be performed when the hematocrit value is within a range from 15 to 70%, and more
preferably, from 30 to 70%. Calculation of the hematocrit value is preferably executed before the calculation of the
glucose concentration (step S207), and more preferably, the glucose’concentration should be corrected based on the
calculated hematocrit value. Further, the hematocrit value is not necessarily measured in the biosensor. For example,
the hematocrit value may be previously calculated by a large-size measurement apparatus and inputted to the meas-
urement device.
[0080] When it is judged in step S208 that correction should be performed, the amount of correction for the measurement
result of the glucose concentration in the blood that is applied to the biosensor 30 is obtained from the correction table
shown in figure 4, and the measurement result is corrected (step S209). The corrected value is displayed on the display
part of the measurement device 110a as the concentration of glucose included in the blood as the analyte (step S210).
If it is judged from the time T that the reliability of the measurement result is low, an error display may be performed
without displaying the measurement result, or it may be displayed that the reliability of the measurement result is low.
[0081] On the other hand, when it is judged in step S208 that correction is not necessary, the operation goes to step
S210 and the value calculated in step S207 is displayed as it is. In this first embodiment, it is judged that correction is
not necessary when the time T exceeds 20 sec.
[0082] By performing the aforementioned operation, more reliably correction can be carried out.
[0083] As described above, in the liquid sample measurement method and apparatus of this first embodiment, the
time T from when the biosensor 30 is inserted in the measurement device 110a to when blood is applied to the sensor
30 is measured, and the measurement result of the glucose concentration in the blood applied to the biosensor 30 is
corrected based on the measurement time T. Therefore, adverse effect of fingertip heat on the measurement result is
avoided, and a highly-precise measurement result can be obtained even when the measurement time is short. Further,
a highly-precise measurement apparatus can be realized at low cost without newly providing a temperature sensor for
measuring the temperature of the biosensor 30 itself.
[0084] Further, in this first embodiment, it is possible to dramatically improve the measurement precision by adopting
not only the measured time T but also the glucose concentration, the hematocrit value, the ambient temperature and
the like as the correction parameters for determining the amount of correction for the measurement result of the glucose
concentration in blood that is applied to the biosensor 30.

(Embodiment 2)

[0085] Hereinafter, a biosensor measurement system according to a second embodiment of the present invention will
be described.
[0086] The biosensor measurement system of this second embodiment is configured so as to correct the ambient
temperature on the basis of the time T from when the biosensor is inserted in the measurement device to when the
analyte is applied to the sensor, and perform correction for the measurement result of the concentration of the specific
component in the analyte that is applied to the biosensor on the basis of the corrected ambient temperature.
[0087] The configuration of the biosensor measurement system of this second embodiment is identical to that of the
first embodiment shown in figure 1.
[0088] Hereinafter, the liquid sample measurement method by the biosensor measurement system of the second
embodiment will be described with reference to figure 6.
[0089] When the biosensor 30 is set in the support part of the measurement device 110a, it is judged whether the
biosensor 30 is inserted or not by the switch in the support part. When it is detected that the biosensor 30 is inserted,
the power supply of the measurement device 110a is automatically turned on (step S601). Then, the ambient temperature
is measured by the temperature sensor 120 (step S602), and the measurement device 110a goes into the analyte
introduction stand-by state (step S603). The analyte introduction stand-by state is the state after starting voltage appli-
cation from the reference voltage supply 119 to the connectors 112 to 114, starting current measurement by the cur-
rent/voltage conversion circuit 116, and starting measurement of time from when the biosensor 30 is inserted to when
the analyte is applied to the sensor 30 using the timer 122.
[0090] When the blood as the analyte is applied to the biosensor 30, the current/voltage conversion circuit 116 reads
a change in the current value to detect that the analyte is introduced (applied) to the sensor 30 (step S604). The count
by the timer 122 is completed upon detecting the analyte introduction (step S605), and the time T from when the biosensor
30 is inserted in the measurement device 110a (the analyte introduction stand-by state) to when the analyte introduction
is detected is calculated (step S606).
[0091] Then, whether correction should be performed or not for the temperature measured in step S602 is judged
based on the time T calculated in step S606 (step S607). When it is judged in step S607 that correction should be
performed, the operation goes to step S608, wherein the temperature measured in step S602 is corrected and the
corrected temperature is regarded as the ambient temperature, followed by step S609. On the other hand, when it is
judged in step S607 that correction is not necessary, the temperature measured in step S602 is regarded as the ambient
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temperature, and the operation goes to step S609.
[0092] For example, the judgement in step S607 is set such that correction should be performed when the time T is
within a range from 0.01 to 60 sec. Preferably, correction should be performed when the time T is within a range from
0.01 to 30 sec, and more preferably, from 0.01 to 20 sec. The read interval of the time T is set to every 1 sec. Preferably,
it is set to every 0.1 sec, and more preferably, every 0.01 sec.
[0093] For example, in the case where the measurement is performed at the ambient temperature of 25°C, the amount
of correction for the measured temperature is +4°C to correct the ambient temperature to 29°C when time T = 1.0(sec),
the amount of correction for the measured temperature is +3°C to correct the ambient temperature to 28°C when time
T = 5.0(sec), and the amount of correction for the measured temperature is +1°C to correct the ambient temperature to
26°C when time T = 15.0(sec). On the other hand, since the influence of the fingertip heat on the measurement result
is extremely small when time T = 20.0(sec), it is judged that correction is not necessary, and the temperature measured
in step S602 is adopted as the ambient temperature.
[0094] Then, the glucose concentration in the blood that is applied to the biosensor 30 is calculated (step S609). At
this time, the correction amount is obtained from the temperature correction table stored in the RAM 121 on the basis
of the temperature corrected in step S608 when it is judged in step S607 that correction should be performed, or on the
basis of the temperature measured in step S602 when it is judged in step S607 that correction is not necessary, and
correction is performed to the measurement result of the glucose concentration in the blood that is applied to the biosensor
30.
[0095] The glucose concentration calculated in step S609 is displayed on the display part of the measurement device
110a as the concentration of glucose included in the blood as the analyte (step S610).
[0096] As described above, in the liquid sample measurement method and apparatus of this second embodiment, the
ambient temperature is measured in addition to measuring the time T from when the biosensor 30 is inserted in the
measurement device 110a to when blood is applied to the sensor 30, and this ambient temperature is corrected based
on the time T, and then the measurement result of the glucose concentration in the blood that is applied to the biosensor
30 is corrected on the basis of the corrected ambient temperature. Therefore, adverse effect of the fingertip heat on the
measurement result is avoided as in the first embodiment, and thereby a highly-precise measurement result can be
obtained even when the measurement time is short. Further, a highly-precise measurement device can be realized at
low cost without newly providing a temperature sensor for measuring the temperature of the biosensor 30 itself.
[0097] While in the first and second embodiments the biosensor 30 is an electrode type sensor, it may be an optical
sensor.
[0098] While in the first and second embodiments blood glucose is adopted as the measurement target substance,
the measurement target substance is not restricted thereto, and a biological sample such as cholesterol, triglyceride,
lactic acid, uric acid, bilirubin, or alcohol,’an ambient sample, or a food sample may be adopted with the same effects
as described above.

(Embodiment 3)

[0099] Hereinafter, a biosensor measurement system according to a third embodiment of the present invention will
be described.
[0100] In this third embodiment, blood is used as an analyte, and the concentrations of glucose and lactic acid as
specific components in blood are simultaneously measured in a single sensor.
[0101] In the biosensor measurement system of this third embodiment, the measurement results of the concentrations
of the specific components in the analyte that is applied to the biosensor are subjected to corrections most suitable for
the respective specific components on the basis of the time T from when the biosensor is inserted in the measurement
device to when the analyte is applied to the sensor.
[0102] Figure 7 is a diagram illustrating the configuration of the biosensor measurement system of the third embodiment.
In figure 7, the same constituents as those shown in figure 1 are given the same reference numerals.
[0103] The biosensor measurement system 100b of this third embodiment is provided with a biosensor 700 and a
measurement device 110b. The exterior appearance of the biosensor measurement system 100b is identical to the
conventional one shown in figure 13, and the measurement device 110b is provided with a display part for displaying
the measurement result, and a support part in which the biosensor is inserted.
[0104] The measurement device 110b is provided with a display part 111, connectors 123, 124, 125, 126, and 127,
a switching circuit 115, a current/voltage conversion circuit 116, an A/D conversion circuit 117, a CPU 118, a reference
voltage supply 119, a temperature sensor 120, a RAM 121, and a timer 122.
[0105] The connectors 123, 124, 125, 126, and 127 contact a working electrode 707 for measuring lactic acid, a
working electrode 708 for measuring glucose, a detection electrode 709, a counter electrode 710 for measuring glucose,
and a counter electrode 711 for measuring lactic acid, respectively.
[0106] As shown in figure 8, the biosensor 700 is obtained by laminating a cover 701 having an vent hole 702 in its
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center, a spacer 703 having an approximately rectangle-shaped sample supply channel 704 into which the liquid sample
applied to a sample application part 700a is introduced, reagent layers 705 and 706, and an insulating substrate 712.
[0107] The reagent layer 705 supports a reagent which enzymatically reacts with lactic acid in the liquid sample. The
reagent layer 706 supports a reagent which enzymatically reacts with glucose in the liquid sample. The insulating
substrate 712 has an electrode layer on its surface, which electrode layer comprises the working electrode 707 for
measuring lactic acid, the working electrode 708 for measuring glucose, the detection electrode 709, the counter electrode
710 for measuring glucose, and the counter electrode 711 for measuring lactic acid.
[0108] The biosensor 700 is different from the biosensor 30 in that the two types of reagent layers 705 and 706 for
lactic acid measurement and glucose measurement are arranged, and lactic acid measurement is performed by the
lactic acid measuring working electrode 707 and the lactic acid measuring counter electrode 711 while glucose meas-
urement is performed by the glucose measuring working electrode 708 and the glucose measuring counter electrode
710, and analyte detections in the respective measurements are performed using the analyte detection electrode 709.
[0109] Hereinafter, the liquid sample measurement method by the biosensor measurement system 100b of this third
embodiment will be described.
[0110] When the biosensor 700 is set in the support part of the measurement device 110b, whether the biosensor 700
is inserted or not is judged by the switch in the support part. When it is detected that the biosensor 700 is inserted, the
power supply of the measurement device 110b is automatically turned on (step S801). Then, the ambient temperature
is measured by the temperature sensor 120 (step S802), and the measurement device 110b goes into the analyte
introduction stand-by state (step S803). The analyte introduction stand-by state is the state after starting voltage appli-
cation from the reference voltage supply 119 to the connectors 123 to 127, starting current measurement by the cur-
rent/voltage conversion circuit 116, and starting measurement of time from when the biosensor 700 is inserted to when
the analyte is applied to the sensor 30 by the timer 122.
[0111] When blood as the analyte is applied to the biosensor 700, the current/voltage conversion circuit 116 reads a
change in the current value to detect that the analyte is introduced (applied) into the sensor 700 (step S804). The count
by the timer 122 is completed upon detecting the analyte introduction (step S805), and the time T from when the biosensor
700 is inserted in the measurement device 110b (the analyte introduction stand-by state) to when the analyte introduction
is detected is calculated (step S806).
[0112] Then, the glucose concentration (step S807) and the lactic acid concentration (S808) in the blood that is applied
to the biosensor 700 are calculated. At this time, correction amounts are obtained from the temperature correction tables
stored in the RAM 121 on the basis of the ambient temperature measured in step S802, and corrections are performed
for the measurement results of the glucose concentration and the lactic acid concentration in the blood that is applied
to the biosensor 700. At this time, the corrections are desirably performed using a temperature correction table for
correcting the glucose concentration and a temperature correction table for correcting the lactic acid concentration. This
is because the influence of the ambient temperature differs depending on the measurement target substance.
[0113] Thereafter, whether or not corrections should be performed to the glucose concentration value calculated in
step S807 and to the lactic acid concentration value calculated in step S808 are respectively judged on the basis of the
time T calculated in step S806 (step S809, step S810). In these judgments, it is preferable to provide the judgmental
standards for the glucose concentration measurement and the lactic acid concentration measurement, respectively. For
example, the respective parameters are previously set within the same ranges as in the first embodiment for the glucose
concentration measurement, while it is previously set that correction should be performed when the respective parameters
are within the ranges described below for the lactic acid concentration measurement.
[0114] The time T is set so as to perform correction when it is within a range from 0.01 to 60 sec. Preferably, correction
should be performed when time T is within a range from 0.01 to 30 sec, and more preferably, from 0.01 to 20 sec. The
read interval of the time T is set to every 1 sec. Preferably, it is set to every 0.1 sec, and more preferably, every 0.01 sec.
[0115] The lactic acid concentration is set so as to perform correction when it is within a range from 5 to 300mg/dl.
Preferably, correction should be performed when the lactic acid concentration is within a range from 5 to 200mg/dl, and
more preferably, from 5 to 100mg/dl.
[0116] The ambient temperature is set so as to perform correction when it is within a range from 5 to 45°C. Preferably,
correction should be performed when the ambient temperature is within a range from 10 to 40°C, and more preferably,
from 15 to 35°C.
[0117] When the analyte is blood, it is set to perform correction when the hematocrit value is within a range from 0 to
70%. Preferably, correction should be performed when the hematocrit value is within a range from 15 to 70%, and more
preferably, from 30 to 70%. Calculation of the hematocrit value is desirably performed before calculation of the glucose
concentration (process in step S807) and calculation of the lactic acid concentration (process in step S808), and more
preferably, the glucose concentration and the lactic acid concentration should be corrected based on the calculated
hematocrit value. Also in this case, the corrections are desirably performed using correction calibration curves for the
glucose concentration and the lactic acid concentration, respectively, as in the case of the temperature correction table.
This is because the degree of influence by the hematocrit value differs between the glucose concentration measurement
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and the lactic acid concentration measurement. Further, the hematocrit value is not necessarily measured by the bio-
sensor 700, and for example, it may be previously calculated by a large-sized measurement apparatus and the calculated
value may be input to the measurement device.
[0118] When it is judged in step S809 that correction should be performed, an amount of correction for the measurement
result of the glucose concentration in the blood that is applied to the biosensor 700 is obtained from the correction table
shown in figure 4 as in the first embodiment, and the measurement result is corrected (step S811). Further, when it is
judged in step S810 that correction should be performed, an amount of correction for the measurement result of the
lactic acid concentration in the blood is obtained from the correction table shown in figure 10, and the measurement
result is corrected (step S812). The method of calculating the correction amount is identical to the method described in
the first embodiment except that the correction table differs. In this way, most suitable corrections can be performed by
using the correction tables which have been prepared for the glucose concentration measurement and the lactic acid
concentration measurement, respectively. This is because the degree of influence by the fingertip heat differs between
the glucose concentration measurement and the lactic acid concentration measurement.
[0119] The corrected values are displayed on the display part of the measurement device 110b as the concentrations
of glucose and lactic acid included in the blood as the analyte (step S813, step S814). If it is judged from the time T that
the reliability of the measurement result is unsatisfactory, an error display may be performed without displaying the
measurement result, or it may be displayed that the reliability of the measurement result is low.
[0120] On the other hand, when it is judged in step S809 that correction is not necessary, the operation goes to step
S813 to display the glucose concentration calculated in step S807 as it is. Further, when it is judged in step S810 that
correction is not necessary, the operation goes to step S814 to display the lactic acid concentration calculated in step
S808 as it is. In this third embodiment, it is judged that correction is not necessary when the time T exceeds 20 sec.
[0121] More reliable corrections can be realized by performing the above-described operations.
[0122] Figures 11(a) and 11(b) show the measurement result of the glucose concentration and the measurement
result of the lactic acid concentration which are obtained by the conventional biosensor measurement system 20, re-
spectively. The abscissa shows the time T(sec) from when the biosensor 30 is inserted in the measurement device 21
to when blood is applied to the sensor 30, and the ordinate shows the degree of divergence(%) from the true value. The
measurement was performed at the ambient temperature of 25°C using an analyte having a glucose concentration
prepared at 85mg/dl and a lactic acid concentration prepared at 50mg/dl (hematocrit value of 45%). At this time, the
biosensor 30 was inserted in the measurement device 21 by six donors having different fingertip temperatures, and the
time T up to the application of the analyte after the insertion of the sensor 30 was measured within a range from 0.01
to 40 sec.
[0123] As can be seen from figures 11(a) and 11(b), the degree of divergence from the true value becomes larger as
the time T is shorter, and the degree of influence differs depending on the measurement target substance. That is, the
fingertip heat influences the measurement result, and the influence by the heat differs depending on the measurement
target substance.
[0124] On the other hand, in the biosensor measurement system 100b of this third embodiment, the measurement
results of the glucose concentration and the lactic acid concentration in the blood that is applied to the biosensor 700
(these measurement results are values obtained after the temperature correction) are respectively corrected using the
most suitable calibration curves on the basis of the time T from when the biosensor 700 is inserted in the measurement
device 110b to when the blood is applied to the sensor 700.
[0125] In this way, the measurement results of the glucose concentration and the lactic acid concentration in the blood
that is applied to the biosensor 700 are respectively corrected based on the time T, and thereby the degree of divergence
from the true value can be minimized even when the time T is within 20 sec as shown in figures 12(a) and 12(b), resulting
in improved measurement precision.
[0126] The numerical values on the correction tables shown in figure 10 are merely examples, and the correction
amounts are not restricted thereto. Further, the number of tables is also not restricted to those shown in figure 10, and
the measurement precision can be more improved as the number of tables becomes larger.
[0127] As described above, according to the liquid sample measurement method and apparatus of this third embod-
iment, the time T from when the biosensor 700 is inserted in the measurement device 110b to when blood is applied to
the sensor 700 is measured, and the measurement results of the glucose concentration and lactic acid concentration
in the blood that is applied to the biosensor 700 are corrected based on the measured time T, using the correction tables
which are most suitable for the glucose concentration and the lactic acid concentration, respectively. Therefore, the
influence of the fingertip heat on the measurement result is avoided, thereby obtaining a highly-precise measurement
result even when the measurement time is short. Further, a highly-precise measurement apparatus can be realized at
low cost without newly providing a temperature sensor for measuring the temperature of the biosensor 700 itself.
[0128] While in this third embodiment the biosensor 700 is an electrode type sensor, any measurement method can
be similarly adopted so long as the measurement result is affected by the fingertip heat. For example, it may be an
optical sensor, or a combination of an electrode type sensor and an optical sensor.
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[0129] Further, while in this third embodiment the glucose concentration and the lactic acid concentration are described
as plural measurement target substances to be measured in a single sensor, the measurement target substances are
not restricted thereto. For example, various combinations such as glucose and cholesterol, glucose and triglyceride,
glucose and hemoglobin A1c, glucose and ketone body, glucose and hematocrit, lactic acid and uric acid, uric acid and
bilirubin are considered, and further, biological samples, ambient samples, food samples and the like can also be adopted
with the same effects as described above. Further, the number of measurement target items is not restricted to two, and
more than two items may be adopted.
[0130] Furthermore, while in this third embodiment plural measurement target substances are measured in a single
biosensor, plural kinds of biosensors may be inserted to be used in a single measurement device. In this case, for
example, the measurement device is made to recognize the kinds of the biosensors by electrode patterns of the biosensors
or manual buttons of the measurement device, and correction tables most suitable for the respective biosensors are
used, whereby most suitable corrections can be performed to the measurement items according to the respective types
of biosensors, thereby obtaining highly precise measurement results as in the first to third embodiments.
[0131] It is to be noted that the present invention relates to a biosensor measurement system comprising a biosensor
and a measurement device, and the biosensor is restricted to one which is directly held by the user and inserted in the
measurement device to perform measurement, and therefore, a cartridge type biosensor is out of the scope of the
invention.

APPLICABILITY IN INDUSTRY

[0132] A biosensor measurement system of the present invention can be utilized as a liquid sample measurement
apparatus which is low in cost and has favorable measurement precision.

Claims

1. A liquid sample measurement method of attaching a biosensor (30; 700) to a measurement device (100a; 100b)
and measuring the concentration of a specific component in a liquid sample that is applied to the biosensor, including
the steps of:

measuring the time from when the biosensor is attached to the measurement device to when the liquid sample
is applied to the sensor, and
performing correction for the measurement result of the concentration of the specific component in the liquid
sample that is applied to the biosensor, on the basis of the measured time, wherein the amount of correction
for the measurement result of the concentration of the specific component in the liquid sample that is applied
to the biosensor is determined according to the ambient temperature at the measurement.

2. A liquid sample measurement method according to claim 1, wherein
plural specific components in the liquid sample that is applied to the biosensor are measured, and
corrections are performed for the respective measurement results of the concentrations of the plural specific com-
ponents in the liquid sample that is applied to the biosensor, on the basis of the measured time.

3. A liquid sample measurement method according to claim 1, wherein
plural biosensors of different types are attached to the measurement device and the concentrations of specific
components in liquid samples that are applied to the respective biosensors are measured, and
the time from when each of the biosensors is attached to the measurement device to when the liquid sample is
applied to the sensor is measured, and
correction for the measurement result of the concentration of the specific component in the liquid sample that is
applied to the biosensor is performed, on the basis of the measured time and the type of the biosensor.

4. A liquid sample measurement method as defined in any of Claims 1 to 3, wherein
the amount of correction for the measurement result of the concentration of the specific component in the liquid
sample that is applied to the biosensor is varied according to the measured time from when the biosensor is attached
to the measurement device to when the liquid sample is applied to the sensor.

5. A liquid sample measurement method as defined in Claim 4, wherein
the amount of correction is reduced when the measured time from when the biosensor is attached to the measurement
device to when the liquid sample is applied to the sensor is long.
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6. A liquid sample measurement method as defined in any of Claims 1 to 3, wherein
whether correction should be performed or not for the measurement result of the concentration of the specific
component in the liquid sample that is applied to the biosensor is judged according to the measured time from when
the biosensor is attached to the measurement device to when the liquid sample is applied to the sensor.

7. A liquid sample measurement method as defined in Claim 6, wherein
said correction is performed when the measured time from when the biosensor is attached to the measurement
device to when the liquid sample is applied to the sensor is within a specific time period.

8. A liquid sample measurement method as defined in any of Claims 1 to 3, wherein
the amount of correction for the measurement result is further determined according to the measurement result of
the concentration of the specific component in the liquid sample that is applied to the biosensor.

9. A liquid sample measurement method as defined in any of Claims 1 to 3, wherein
the amount of correction for the measurement result of the concentration of the specific component in the liquid
sample that is applied to the biosensor is further determined according to a second specific component which exists
in the liquid sample and is other than said specific component.

10. A liquid sample measurement method as defined in Claim 9, wherein
the liquid sample is blood, and the amount of correction is further determined according to the hematocrit value of
the blood.

11. A liquid sample measurement method according to claim 1 including the steps of:

measuring the ambient temperature at the measurement, and
correcting the measured ambient temperature on the basis of the measured time from when the biosensor is
attached to the measurement device to when the liquid sample is applied to the sensor, and
correcting the measurement result of the concentration of the specific component in the liquid sample that is
applied to the biosensor, on the basis of the corrected ambient temperature.

12. A liquid sample measurement method as defined in any of Claims 1 to 3, wherein the amount of correction for the
measurement result is further determined according to the kind of the liquid sample that is applied to the biosensor.

13. A liquid sample measurement apparatus having a biosensor (30; 700) attached thereto, which measures the con-
centration of a specific component in a liquid sample that is applied to the biosensor, including:

a temperature measurement part for measuring the ambient temperature at the measurement,
a time measurement means (122) for measuring the time from when the biosensor (30; 700) is attached to
when the liquid sample is applied to the sensor; and
a measurement result correction means (118) for correcting the measurement result of the concentration of the
specific component in the liquid sample that is applied to the biosensor, on the basis of the time measured by
the time measurement means, said measurement result correction means determining the amount of correction
for the measurement result of the concentration of the specific component in the liquid sample that is applied
to the biosensor, according to the ambient temperature measured by the temperature measurement part.

14. A liquid sample measurement apparatus as defined in Claim 13, wherein
said measurement result correction means changes the amount of correction for the measurement result of the
concentration of the specific component in the liquid sample that is applied to the biosensor, according to the time
measured by the time measurement means.

15. A liquid sample measurement apparatus as defined in Claim 14, wherein said measurement result correction means
reduces the amount of correction when the time measured by the time measurement means is long.

16. A liquid sample measurement apparatus as defined in Claim 13, wherein
said measurement result correction means judges whether correction should be performed or not for the measure-
ment result of the concentration of the specific component in the liquid sample that is applied to the biosensor,
according to the time measured by the time measurement means.
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17. A liquid sample measurement apparatus as defined in Claim 16, wherein
said measurement result correction means performs said correction when the time measured by the time measure-
ment means is within a specific time.

18. A liquid sample measurement apparatus as defined in Claim 13, wherein
said measurement result correction means further determines the amount of correction for the measurement result
according to the measurement result of the concentration of the specific component in the liquid sample that is
applied to the biosensor.

19. A liquid sample measurement apparatus as defined in Claim 13, wherein
said measurement result correction means further determines the amount of correction for the measurement result
of the concentration of the specific component in the liquid sample that is applied to the biosensor, according to a
second specific component which exists in the liquid sample and is other than said specific component.

20. A liquid sample measurement apparatus as defined in Claim 19, wherein
said liquid sample is blood, and said second specific component is the hematocrit value of the blood.

21. A liquid sample measurement apparatus as defined in Claim 13, wherein
said measurement result correction means further determines the amount of correction for the measurement result
according to the type of the liquid sample that is applied to the biosensor.

22. A liquid sample measurement apparatus according to claim 13, including :

a temperature sensor (120) for measuring the ambient temperature at measurement;
a temperature correction means (118) for correcting the ambient temperature measured by the temperature
sensor, on the basis of the time measured by the time measurement means; and
the measurement result correction means (118) for performing correction of the measurement result of the
concentration of the specific component in the liquid sample that is applied to the biosensor, is configured to
perform correction on the basis of the corrected ambient temperature.

Patentansprüche

1. Messverfahren für flüssige Proben durch Befestigung eines Biosensors (30; 700) an einer Messvorrichtung (100a;
100b) und Messen der Konzentration einer spezifischen Komponente in einer flüssigen Probe, die auf den Biosensor
aufgetragen wird, umfassend die folgenden Schritte:

Messen der Zeit von der Befestigung des Biosensors am Messgerät bis zum Auftragen der flüssigen Probe auf
den Sensor, und
Korrektur des Messergebnisses betreffend der Konzentration der spezifischen Komponente in der flüssigen
Probe, die auf den Biosensor anhand der gemessenen Zeit aufgetragen wird, wobei der Korrekturwert, der sich
aus dem Messergebnis der Konzentration der spezifischen Komponente in der flüssigkeitsprobe, die auf den
Biosensor aufgetragen wird, ergibt, entsprechend der Umgebungstemperatur während der Messung bestimmt
wird.

2. Messverfahren für flüssige Proben nach Anspruch 1, wobei
mehrere spezifische Komponenten in der flüssigen Probe, die auf den Biosensor aufgetragen wird, gemessen
werden, und
Korrekturen der jeweiligen Messergebnisse der Vielzahl an Konzentrationen spezifischer Komponenten in der flüs-
sigen Probe, die auf den Biosensor anhand der gemessenen Zeit aufgetragen werden, durchgeführt werden.

3. Messverfahren für flüssige Proben nach Anspruch 1, wobei
mehrere Biosensoren verschiedener Art an der Messvorrichtung befestigt sind, und die Konzentrationen von spe-
zifischen Komponenten in flüssigen Proben, die auf die jeweiligen Biosensoren aufgetragen werden, gemessen
werden, und
die Zeit von der Anbringung jedes der Biosensoren an der Messvorrichtung bis zum Zeitpunkt des Auftragens der
flüssige Probe auf den Sensor gemessen wird, und
Korrektur des Messergebnisses der Konzentration der spezifischen Komponente in d
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er flüssigen Probe, die auf den Biosensor aufgetragen wird, basierend auf der gemessenen Zeit und der Art des
Biosensors.

4. Messverfahren für flüssige Proben nach einem der Ansprüche 1 bis 3, wobei
der Korrekturwert des Messergebnisses der Konzentration der spezifischen Komponente in der flüssigen Probe,
die auf den Biosensor aufgetragen wurde, entsprechend der gemessenen Zeit ab dem Zeitpunkt, an dem der
Biosensor an der Messvorrichtung befestigt wird, bis zu dem Zeitpunkt, wenn das Auftragen der flüssigen Probe
auf den Sensor variiert wird.

5. Messverfahren für flüssige Proben nach Anspruch 4, wobei
der Korrekturwert reduziert wird, wenn die gemessene Zeit ab dem Zeitpunkt, an dem der Biosensor an der Mess-
vorrichtung befestigt wurde, bis zu dem Zeitpunkt, wenn das Auftragen der der flüssigen Probe auf den Sensor lang ist.

6. Messverfahren für flüssige Proben, nach einem der Ansprüche 1 bis 3, wobei
die Entscheidung, ob eine Korrektur des Messergebnisses der Konzentration der spezifischen Komponente in der
flüssigen Probe, die auf den Biosensor aufgetragen wird, nötig ist, entsprechend der gemessenen Zeitdauer ent-
schieden wird, von dem Zeitpunkt an, wenn der Biosensor an der Messvorrichtung befestigt wurde und dem Zeitpunkt
der Auftragung der flüssigen Probe auf den Biosensor.

7. Messverfahren für flüssige Proben nach Anspruch 6, wobei
die Korrektur durchgeführt wird, wenn die gemessene Zeit zwischen dem Zeitpunkt, wenn der Biosensor am Mess-
gerät befestigt wurde und dem Zeitpunkt der Auftragung der flüssigen Probe auf den Biosensor, einen bestimmten
Zeitraum nicht überschreitet.

8. Messverfahren für flüssige Proben nach einem der Ansprüche 1 bis 3, wobei
die Korrekturmenge für das Messergebnis ferner anhand des Messergebnisses der Konzentration der spezifischen
Komponente in der flüssigen Probe, die auf den Biosensor aufgebracht wurde, bestimmt wird.

9. Messverfahren für flüssige Proben nach einem der Ansprüche 1 bis 3, wobei
die Korrekturmenge für das Messergebnis ferner auf der Konzentration der spezifischen Komponente in der flüssigen
Probe, die auf den Biosensor aufgebracht wurde, gemäß einer zweiten spezifischen Komponente, die in der flüssigen
Probe vorhanden ist, und eine andere als die spezifische Komponente ist, beruht.

10. Messverfahren für flüssige Proben nach Anspruch 9, wobei
die flüssige Probe Blut ist, und der Korrekturwert ferner nach dem Hämatokritwert des Blutes bestimmt wird.

11. Messverfahren für flüssige Proben nach Anspruch 1, umfassend die folgenden Schritte:

Messen der Umgebungstemperatur während der Messung und
Korrektur der gemessenen Umgebungstemperatur aufgrund der gemessenen Zeit von dem Zeitpunkt an, wenn
der Biosensor am Messgerät befestigt wird, bis zu dem Zeitpunkt, wenn die flüssigen Probe auf den Sensor
aufgetragen wird, und
die Korrektur des Messergebnisses der Konzentration der spezifischen Komponente in der flüssigen Probe,
die auf den Biosensor aufgetragen wird, basierend auf der korrigierten Umgebungstemperatur.

12. Messverfahren für flüssige Proben nach einem der Ansprüche 1 bis 3, wobei der Korrekturwert für das Messergebnis
ferner nach der Art der flüssigen Probe, die auf den Biosensor aufgetragen wird, bestimmt wird.

13. Messgerät für flüssige Proben, ausgestattet mit einem Biosensor (30; 700), der die Konzentration einer spezifischen
Komponente einer flüssigen Probe, die an den Biosensor aufgetragen wurde, misst, wobei das Gerät Folgendes
aufweist:

ein Temperaturmessteil zur Messung der Umgebungstemperatur während der Messung,
ein Zeitmessgerät (122) zum Messen der Zeit von dem Zeitpunkt an, wenn der Biosensor (30; 700) am Messgerät
befestigt wird, bis zu dem Zeitpunkt, wenn die flüssigen Probe auf den Sensor aufgetragen wird; und
eine Messergebnis-Korrekturvorrichtung (118) zum Korrigieren der Messergebnisse der Konzentration der spe-
zifischen Komponente in der flüssigen Probe, die auf den Biosensor aufgetragen wird, basierend auf der Grund-
lage der Zeitmessung durch das Zeitmessgerät, wobei die Messergebnis-Korrekturvorrichtung die Wertbestim-
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mung der Korrektur des Messergebnisses der Konzentration der spezifischen Komponente in der flüssigen
Probe, die an den Biosensor aufgetragen wird entsprechend der von dem Temperaturmessteil gemessenen
Umgebungstemperatur.

14. Messgerät für flüssige Proben nach Anspruch 13, wobei die Messergebnis-Korrekturvorrichtung die Höhe der Kor-
rekturangleichung des Messergebnisses der Konzentration der spezifischen Komponente in der flüssigen Probe,
die auf den Biosensor aufgetragen wird, gemäß der durch die Zeitmessvorrichtung gemessenen Zeit verändert wird.

15. Messgerät für flüssige Proben nach Anspruch 14, wobei die Messergebnis-Korrekturvorrichtung die Menge der
Korrektur reduziert, wenn die durch die Zeitmessvorrichtung gemessene Zeit lang ist.

16. Messgerät für flüssige Proben nach Anspruch 13, wobei die Messergebnis-Korrekturvorrichtung beurteilt, ob eine
Korrektur des Messergebnisses der Konzentration der spezifischen Komponente in der flüssigen Probe, die auf
den Biosensor aufgetragen wird, durchgeführt werden kann oder nicht, und zwar basierend auf der durch die Zeit-
messvorrichtung gemessenen Zeit.

17. Messgerät für flüssige Proben nach Anspruch 16, wobei die Messergebnis-Korrekturvorrichtung die Korrektur in-
nerhalb einer bestimmten Zeit ausführt, wenn die durch die Zeitmessvorrichtung gemessene Zeit eine bestimmte
Spanne nicht überschreitet.

18. Messgerät für flüssige Proben nach Anspruch 13, wobei
die besagte Messergebnis-Korrekturvorrichtung des weiteren die Menge der Korrektur des Messergebnisses be-
stimmt, entsprechend dem Messergebnis der Konzentration der spezifischen Komponente in der flüssigen Probe,
die auf den Biosensor aufgetragen wird.

19. Messgerät für flüssige Proben nach Anspruch 13, wobei die Messergebnis-Korrekturvorrichtung ferner die Menge
der Korrektur für das Messergebnis der Konzentration der spezifischen Komponente in der flüssigen Probe, die auf
den Biosensor aufgetragen wird, bestimmt, und zwar entsprechend einer zweiten spezifischen Komponente, die in
der flüssigen Probe vorhanden ist und sich von der spezifischen Komponente unterscheidet.

20. Messgerät für flüssige Proben nach Anspruch 19, wobei die flüssige Probe Blut ist, und die zweite spezifische
Komponente der Hämatokrit-Wert des Blutes ist.

21. Messgerät für flüssige Proben nach Anspruch 13, wobei die Messergebnis-Korrekturvorrichtung weiterhin die Größe
der Korrektur des Messergebnisses je nach der Art der flüssigen Probe, die an den Biosensor aufgetragen wird,
bestimmt.

22. Messgerät für flüssige Proben nach Anspruch 13, einschließlich:

eines Temperatursensors (120) zum Messen der Umgebungstemperatur während der Messung;
eines Temperaturkorrekturgeräts (118) zur Korrektur der Umgebungstemperatur, die durch den Temperatur-
sensor gemessen wird, und zwar auf Grundlage der durch die Zeitmessvorrichtung gemessenen Zeit; und
die Messergebnis-Korrekturvorrichtung (118) zum Durchführen der Korrektur des Messergebnisses der Kon-
zentration der spezifischen Komponente in der flüssigen Probe, die auf den Biosensor aufgetragen wird, und
so konfiguriert ist, dass sie eine Korrektur basierend auf der korrigierten Umgebungstemperatur durchführen
kann.

Revendications

1. Procédé de mesure d’échantillon liquide de fixation d’un biocapteur (30 ; 700) à un dispositif de mesure (100a ;
100b) et de mesure de la concentration d’un composant spécifique dans un échantillon liquide qui est appliqué au
biocapteur, comportant les étapes qui consistent :

à mesurer le temps entre le moment où le biocapteur est fixé au dispositif de mesure et le moment où l’échantillon
liquide est appliqué au capteur, et
à effectuer une correction pour le résultat de mesure de la concentration du composant spécifique dans l’échan-
tillon liquide qui est appliqué au biocapteur, sur la base du temps mesuré, où la quantité de correction pour le
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résultat de mesure de la concentration du composant spécifique dans l’échantillon liquide qui est appliqué au
biocapteur est déterminée selon la température ambiante lors de la mesure.

2. Procédé de mesure d’échantillon liquide selon la revendication 1, dans lequel
une pluralité de composants spécifiques dans l’échantillon liquide qui est appliqué au biocapteur sont mesurés, et
des corrections sont effectuées pour les résultats de mesure respectifs des concentrations de la pluralité de com-
posants spécifiques dans l’échantillon liquide qui est appliqué au biocapteur, sur la base du temps mesuré.

3. Procédé de mesure d’échantillon liquide selon la revendication 1, dans lequel
une pluralité de biocapteurs de différents types sont fixés au dispositif de mesure et les concentrations de composants
spécifiques dans des échantillons liquides qui sont appliqués aux biocapteurs respectifs sont mesurées, et
le temps entre le moment où chacun des biocapteurs est fixé au dispositif de mesure et le moment où l’échantillon
liquide est appliqué au capteur est mesuré, et
la correction pour le résultat de mesure de la concentration du composant spécifique dans l’échantillon liquide qui
est appliqué au biocapteur est effectuée, sur la base du temps mesuré et du type du biocapteur.

4. Procédé de mesure d’échantillon liquide tel que défini dans l’une des revendications 1 à 3, dans lequel
la quantité de correction pour le résultat de mesure de la concentration du composant spécifique dans l’échantillon
liquide qui est appliqué au biocapteur varie en fonction du temps mesuré entre le moment où le biocapteur est fixé
au dispositif de mesure et le moment où l’échantillon liquide est appliqué au capteur.

5. Procédé de mesure d’échantillon liquide tel que défini dans la revendication 4, dans lequel
la quantité de correction est réduite lorsque le temps mesuré entre le moment où le biocapteur est fixé au dispositif
de mesure et le moment où l’échantillon liquide est appliqué au capteur est long.

6. Procédé de mesure d’échantillon liquide tel que défini dans l’une des revendications 1 à 3, dans lequel
le fait de savoir si la correction doit être effectuée ou non pour le résultat de mesure de la concentration du composant
spécifique dans l’échantillon liquide qui est appliqué au biocapteur est jugé selon le temps mesuré entre le moment
où le biocapteur est fixé au dispositif de mesure et le moment où l’échantillon liquide est appliqué au capteur.

7. Procédé de mesure d’échantillon liquide tel que défini dans la revendication 6, dans lequel
ladite correction est effectuée lorsque le temps mesuré entre le moment où le biocapteur est fixé au dispositif de
mesure et le moment où l’échantillon liquide est appliqué au capteur est dans une période spécifique.

8. Procédé de mesure d’échantillon liquide tel que défini dans l’une des revendications 1 à 3, dans lequel
la quantité de correction pour le résultat de mesure est en outre déterminée selon le résultat de mesure de la
concentration du composant spécifique dans l’échantillon liquide qui est appliqué au biocapteur.

9. Procédé de mesure d’échantillon liquide tel que défini dans l’une des revendications 1 à 3, dans lequel
la quantité de correction pour le résultat de mesure de la concentration du composant spécifique dans l’échantillon
liquide qui est appliqué au biocapteur est en outre déterminée selon un deuxième composant spécifique qui existe
dans l’échantillon liquide et qui est autre que ledit composant spécifique.

10. Procédé de mesure d’échantillon liquide tel que défini dans la revendication 9, dans lequel
l’échantillon liquide est du sang, et la quantité de correction est en outre déterminée selon la valeur d’hématocrite
du sang.

11. Procédé de mesure d’échantillon liquide selon la revendication 1, comportant les étapes qui consistent :

à mesurer la température ambiante lors de la mesure, et
à corriger la température ambiante mesurée sur la base du temps mesuré entre le moment où le biocapteur
est fixé au dispositif de mesure et le moment où l’échantillon liquide est appliqué au capteur, et
à corriger le résultat de mesure de la concentration du composant spécifique dans l’échantillon liquide qui est
appliqué au biocapteur, sur la base de la température ambiante corrigée.

12. Procédé de mesure d’échantillon liquide tel que défini dans l’une des revendications 1 à 3, dans lequel la quantité
de correction pour le résultat de mesure est en outre déterminé selon la nature de l’échantillon liquide qui est appliqué
au biocapteur.
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13. Appareil de mesure d’échantillon liquide ayant un biocapteur (30 ; 700) fixé à celui-ci, qui mesure la concentration
d’un composant spécifique dans un échantillon liquide qui est appliqué au biocapteur, comportant :

une partie de mesure de température permettant de mesurer la température ambiante lors de la mesure,
un moyen de mesure de temps (122) permettant de mesurer le temps entre le moment où le biocapteur (30 ;
700) est fixé et le moment où l’échantillon liquide est appliqué au capteur ; et
un moyen de correction de résultat de mesure (118) permettant de corriger le résultat de mesure de la concen-
tration du composant spécifique dans l’échantillon liquide qui est appliqué au biocapteur, sur la base du temps
mesuré par le moyen de mesure de temps, ledit moyen de correction de résultat de mesure déterminant la
quantité de correction pour le résultat de mesure de la concentration du composant spécifique dans l’échantillon
liquide qui est appliqué au biocapteur, selon la température ambiante mesurée par la partie de mesure de
température.

14. Appareil de mesure d’échantillon liquide tel que défini dans la revendication 13, dans lequel
ledit moyen de correction de résultat de mesure modifie la quantité de correction pour le résultat de mesure de la
concentration du composant spécifique dans l’échantillon liquide qui est appliqué au biocapteur, selon le temps
mesuré par le moyen de mesure de temps.

15. Appareil de mesure d’échantillon liquide tel que défini dans la revendication 14, dans lequel ledit moyen de correction
de résultat de mesure réduit la quantité de correction lorsque le temps mesuré par le moyen de mesure de temps
est long.

16. Appareil de mesure d’échantillon liquide tel que défini dans la revendication 13, dans lequel
ledit moyen de correction de résultat de mesure juge si une correction doit être effectuée ou non pour le résultat de
mesure de la concentration du composant spécifique dans l’échantillon liquide qui est appliqué au biocapteur, selon
le temps mesuré par le moyen de mesure de temps.

17. Appareil de mesure d’échantillon liquide tel que défini dans la revendication 16, dans lequel
ledit moyen de correction de résultat de mesure effectue ladite correction lorsque le temps mesuré par le moyen
de mesure de temps est dans une durée spécifique.

18. Appareil de mesure d’échantillon liquide tel que défini dans la revendication 13, dans lequel
ledit moyen de correction de résultat de mesure détermine en outre la quantité de correction pour le résultat de
mesure selon le résultat de mesure de la concentration du composant spécifique dans l’échantillon liquide qui est
appliqué au biocapteur.

19. Appareil de mesure d’échantillon liquide tel que défini dans la revendication 13, dans lequel
ledit moyen de correction de résultat de mesure détermine en outre la quantité de correction pour le résultat de
mesure de la concentration du composant spécifique dans l’échantillon liquide qui est appliqué au biocapteur, selon
un deuxième composant spécifique qui existe dans l’échantillon liquide et qui est autre que ledit composant spéci-
fique.

20. Appareil de mesure d’échantillon liquide tel que défini dans la revendication 19, dans lequel
ledit échantillon liquide est du sang, et ledit deuxième composant spécifique est la valeur d’hématocrite du sang.

21. Appareil de mesure d’échantillon liquide tel que défini dans la revendication 13, dans lequel
ledit moyen de correction de résultat de mesure détermine en outre la quantité de correction pour le résultat de
mesure selon le type de l’échantillon liquide qui est appliqué au biocapteur.

22. Appareil de mesure d’échantillon liquide selon la revendication 13, comportant :

un capteur de température (120) permettant de mesurer la température ambiante lors de la mesure ;
un moyen de correction de température (118) permettant de corriger la température ambiante mesurée par le
capteur de température, sur la base du temps mesuré par le moyen de mesure de temps ; et
le moyen de correction de résultat de mesure (118) permettant d’effectuer une correction du résultat de mesure
de la concentration du composant spécifique dans l’échantillon liquide qui est appliqué au biocapteur, est
configuré pour effectuer une correction sur la base de la température ambiante corrigée.
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