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PERSONAL BLOOD GLUCOSE METER AND
ABNORMAL MEASUREMENT DETECTION
METHOD USING SAME

CROSS-REFERENCES TO RELATED
APPLICATION

[0001] This patent application claims the benefit of priority
under 35 U.S.C. §119 from Korean Patent Application No.
10-2011-0117618 filed Nov. 11, 2011, the contents of which
are incorporated herein by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present disclosure relates to a method for sens-
ing whether blood glucose is normal or abnormal by self-
monitoring, and more particularly, to a personal blood glu-
cose meter capable of sensing abnormal measurement by
controlling electric potential applied to an working electrode
and a flow sensing electrode and to a method for sensing
abnormal measurement using the same.

[0004] 2. Description of the Related Art

[0005] Recently, for diagnosing and preventing diabetes,
the necessity to periodically measure the amount of glucose
in blood (blood glucose) has been increased. Such blood
glucose may be easily measured by using a hand-carried
potable measuring instrument, and specifically, may be easily
measured by using a biosensor in a strip form personally. An
working principle of the biosensor for measuring blood glu-
cose is based on a colorimetric method or an electrochemical
method.

[0006] Among the methods, the electrochemical method is
described by the following Reaction Formula 1, and the most
significant feature thereof’is to use an electron transfer media-
tor. The electron transfer mediator includes: ferrocene, fer-
rocene derivatives; quinines, quinone derivatives; organic and
inorganic substance containing transition metal (such as
hexa-amine ruthenium, a polymer containing osmium, potas-
sium ferricyanide, etc.); and an electron transfer organic sub-
stance such as an organic conducting salt and violegen.

Reaction Formula 1
glucose+GOx-FAD—gluconic acid+GOx-FADH, (€8]

GOx-FADH,+electron transfer mediator(oxidized
state)=GOx-FAD+electron transfer mediator
(reduced state) 2)

[0007] (in the Formula, GOx represents glucose oxidase,
and GOx-FAD and GOx-FADH, respectively represent the
oxidized state and the reduced state of FAD (flavin adenine
dinucleotide) that is an active site of the glucose oxidase)

[0008] As shownin Reaction Formula 1, (1) firstly, glucose
in blood is oxidized into gluconic acid by catalysis of glucose
oxidase. FAD, which is the active site of the glucose oxidase,
is reduced to FADH,. (2) Thereafter, the reduced FADH, is
oxidized into FAD through oxidation-reduction reaction with
an electron transfer mediator, and the electron transfer media-
tor is reduced. The formed electron transfer mediator in a
reduced state is diffused to an electrode surface. Hereat, con-
centration of blood glucose is measured by measuring current
generated by applying oxidation potential of the electronic
transfer mediator in a reduced state at an working electrode
surface.
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[0009] A biosensor based on the electrochemical method
described above as an working principle is referred to as an
electrochemical biosensor. Unlike related art biosensors
using the colorimetric method, such an electrochemical bio-
sensor has an advantage that it is possible to use a sample
without an additional pretreatment although the sample is
turbid.

[0010] Such an electrochemical biosensor is generally and
conveniently used to monitor and control an amount of blood
glucose, but accuracy of the sensor is greatly affected by
various interference substances such as ascorbic acid,
acetaminophen, and uric acid which are present in a blood
sample and are easily oxidized.

[0011] Inaddition, another serious error is caused by hema-
tocrit (a degree of a ratio of hematocrit in blood). In people
who regularly measure his blood glucose levels using a dis-
posable biosensor strip, the biosensor greatly affected by a
hematocrit level causes erroneous determination in the mea-
surement result. As a result, even a risk to life of people using
the biosensor may be caused.

[0012] In the related art, several methods have been pro-
posed as a method for decreasing an influence of hematocrit
in a biosensor, for example, a method of additionally separat-
ing red blood cells; a method of applying a layer for removing
red blood cells onto a reagent layer (JP 1134461, JP
2000338076, and U.S. Pat. No. 5,658,444); a method of using
a sensing film including a silica filler which is screen-print-
able and has an integrated reagent/blood cell separation func-
tion (U.S. Pat. No. 6,241,862 B1); and a correction method of
mathematically processing (chemometric method) a result
obtained by applying application potential twice (the double
excitation potentials) (WO 01/57510 A2).

[0013] However, the methods described above may cause
great loss of a reagent in an extra step or in printing the reagent
layer, in the manufacturing process, and it is difficult to sim-
ply apply a reagent mixture onto an working electrode.
[0014] Obtaining a rapid response time accurately with a
small amount of samples, when using a biosensor, maximized
user’s convenience and is thus a very important. Particularly,
when using a small amount of samples of 1 pl or less, pref-
erably samples of 0.5 pl or less, more preferably samples of
0.3 pl or less, it is possible to collect and measure blood at a
substitute site such as a forearm, thereby minimizing pain of
a patient from measuring blood glucose.

[0015] The time to obtain a response for the measurement
result is preferably within 10 seconds, more preferably within
5 seconds if possible, and further most preferably about a time
t1 if possible, but it is almost impossible to achieve such an
object with a currently known technique.

[0016] A personal blood glucose meter in an electrochemi-
cal-measure manner has been developed and used to over-
come such a problem, but such a personal blood glucose
meter in an electrochemical-measure manner calculates a
blood glucose value by measuring current generated by a
potential difference between an working electrode and an
auxiliary electrode of a strip. However, recently, a third elec-
trode or more electrodes (referred to as the third electrode as
a common name) in addition to two electrodes is positioned
on a strip to accurately measure a blood glucose value.
[0017] However, in the strip having two or more electrodes,
the auxiliary electrode may not play the role due to break-
down of the auxiliary electrode, defect of a strip connector, or
blood clotting of the connector caused by user’s carelessness.
At this time, the third electrode plays a role of the auxiliary
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electrode to generate an undesired potential difference, or to
cause a strip to be misidentified as a strip in which arrange-
ment between the working electrode and the auxiliary elec-
trode is completely different. Accordingly, there is a problem
that the personal blood glucose meter may inform a user of an
inaccurate measured value.

SUMMARY OF THE INVENTION

[0018] Embodiments of the present invention are directed
to provide a personal blood glucose meter and a method for
sensing abnormal measurement using the same, capable of
solving such typical problems that a counter electrode may
not work well due to breakdown of a counter electrode, defect
ofa strip connector, or blood clotting of a connector caused by
user’s carelessness in a strip having two or more electrodes in
a personal blood glucose meter, in this case an auxiliary
electrode plays a role of the counter electrode to generate an
undesired potential difference or to cause a strip to be misi-
dentified as a strip in which an working electrode and a
counter electrode are totally different in structure.

[0019] According to an aspect of the present invention,
there is provided a personal blood glucose meter according to
an embodiment of the present invention includes: a sensor
strip collecting and applying a blood sample, wherein the
sensor strip includes a reagent; an electrode unit including a
plurality of electrodes receiving the blood sample from the
sensor strip to generate current based on potential differences;
an MCU measuring currents value generated from the elec-
trode unit to determine whether a glucose value of the blood
sample is normal or abnormal; a potential supply unit for
applying a predetermined potential to the electrode unit; and
a display unit displaying resultant output from the MCU.
[0020] Theelectrodeunitincludes: a flow sensing electrode
for receiving the blood sample to generate first potential; an
auxiliary electrode having a ground function; and a working
electrode for receiving the blood sample to generate second
potential.

[0021] The MCU measures current values of the working
electrode and the flow sensing electrode of the electrode unit
and compares the current value with a predetermined current
value to determine whether the blood glucose value is normal
or abnormal.

[0022] The MCU further comprises a determination unit
comparing a current value based on the potential difference
with the predetermined current value, and transmitting an
error message to the display when the measured current value
is lower than the predetermined current value.

[0023] To solve the problem described above, the method
for sensing abnormality of a personal blood glucose meter
according to an embodiment of the present invention
includes: applying predetermined potential from a potential
supply unit to a working electrode and a flow sensing elec-
trode provided in the personal blood glucose meter; applying
blood sample to the working electrodes and the flow sensing
electrode; turning off the predetermined potential supplied
from the potential supply unit through MCU when the blood
sample is detected at the working electrode; applying the
predetermined potential to the working electrode and the flow
sensing electrode with time interval after a predetermined
time from the applying of the blood sample, and measuring
current values of the working electrode at MCU; and com-
paring the current value measured with the predetermined
current value to determine whether the personal blood glu-
cose meter is in normal or abnormal operating condition.
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[0024] The measuring includes: a first step of applying a
predetermined potential to the working electrode and the flow
sensing electrode; a second step of turning off the applied
predetermined potential of the working electrode for an inter-
val of t1 from the time when the intake of blood sample at the
working electrode is detected; a third step of turning off the
applied predetermined potential of the flow sensing electrode
when the blood sample is sensed at the flow sensing electrode;
a forth step of applying the predetermined potential to the
working electrode following the second step; a fifth step of
applying the predetermined potential to the flow sensing elec-
trode after measuring the current value from the working
electrode; and a sixth step of measuring the current value
from the working electrode after the fifth step.

[0025] According to the present invention, it is possible to
prevent claims from users beforehand wherein, the claims
occur in the case when blood clots at a counter pin of a
connector of a personal blood glucose meter due to user’s
carelessness. Also, counter breakdown or connector defect of
a strip, and connector defect of a personal blood glucose
meter are determined and displayed as an error, thereby pre-
venting an erroneously measured value from being delivered
to a user in advance. Therefore, the present invention has an
effect of preventing a medical accident due to the erroneously
measured value.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] The above and other objects, features and other
advantages of the present invention will be more clearly
understood from the following detailed description taken in
conjunction with the accompanying drawings, in which:
[0027] FIG. 1 is a block diagram illustrating a personal
blood glucose meter according to an embodiment of the
present invention;

[0028] FIG. 2 is an exemplary diagram illustrating a facing-
type strip used in the present invention;

[0029] FIG. 3 is a flowchart illustrating a method for sens-
ing abnormality of the personal blood glucose meter of the
present invention;

[0030] FIG. 4 is a flowchart more specifically illustrating a
measuring step illustrated in FIG. 3;

[0031] FIG. 5 is a graph illustrating potential variation of a
flow sensing electrode and an working electrode at the time of
normal measurement (using a normal strip sensor and a nor-
mal strip connector); and

[0032] FIG. 6 is a graph illustrating potential variation of a
flow sensing electrode and an working electrode at the time of
abnormal measurement (using a defect strip sensor or a defect
strip connector).

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0033] Specific structural or functional explanations for
embodiments according to the inventive concept which are
disclosed in this specification or application are merely pro-
vided for the purpose of illustrating the embodiments accord-
ing to the inventive concept. Thus, the embodiments accord-
ing to the inventive concept may be implemented in various
forms and are not construed as being limited to the embodi-
ments described in this specification or application.

[0034] The embodiments according to this inventive con-
ceptmay be variously modified and may have multiple forms.
Thus, specific embodiments are illustrated in the drawings or
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described in detail in this specification or application. How-
ever, this is not intended to limit the embodiments according
to the inventive concept as the specific disclosed forms; rather
it should be understood that all of variations, equivalents or
substitutes contained in the concept and technical scope of the
present invention are also included.

[0035] The terms ‘first’ and/or ‘second’ may be used to
describe various elements, however, the elements should not
be limited by these terms. These terms are merely used for the
purpose of discriminating one element from another element,
and, for example, the first element may be designated as the
second element, and vice versa, without departing from the
spirit or scope of the present invention.

[0036] When one element is referred to as being ‘con-
nected’ or ‘coupled’ to another element, it should be under-
stood that the former may be directly connected or coupled to
the latter, but connected or coupled to the latter via an inter-
vening element. On the contrary, when one element is
referred to as being ‘directly connected’ or ‘directly coupled’
to another element, it should be understood that the former is
connected to the latter without an intervening element ther-
ebetween. Other expressions for describing the positional
relationship between elements, that is, “between”, “directly
between” or “adjacent to” or “directly adjacent to” should be
interpreted in the same manner as above.

[0037] Terms used herein are merely provided for illustra-
tion of specific embodiments, and not limited to the present
invention. A singular form, otherwise indicated, include a
plural form. Herein, the term “comprise” or “have” intends to
mean that there may be specified features, numerals, steps,
workings, elements, parts, or combinations thereof, not
excluding the possibility of the presence or addition of the
specified features, numerals, steps, workings, elements, parts,
or combinations thereof.

[0038] Otherwise indicated herein, all the terms used
herein, which include technical or scientific terms, may have
the same meaning that is generally understood by a person
skilled in the art. In general, the terms defined in the dictio-
nary should be considered to have the same meaning as the
contextual meaning of the related art, and, unless clearly
defined herein, should not be understood abnormally or
excessively formal meaning.

[0039] Hereinafter, specific embodiments of the present
invention will be described in detail with reference to the
accompanying drawings.

[0040] FIG. 1 is a block diagram illustrating a personal
blood glucose meter according to an embodiment of the
present invention, and FIG. 2 is an exemplary diagram illus-
trating a facing-type strip used in the present invention.
[0041] As illustrated in FIG. 1, a personal blood glucose
meter 100 of the present invention includes a sensor strip 10,
an electrode unit 20, an MCU 30, a potential supply unit 40,
and a displayer 50.

[0042] The sensor strip 10 collects and supplies blood of a
user or the other person, and is provided with a sample
therein.

[0043] More specifically, in the sensor strip 10 of the
present invention, a thin layer electrochemical cell is config-
ured by separately forming: an working electrode and an
auxiliary electrode on two flat insulating plates in an electrode
configuration; forming, a connection line connectable to the
auxiliary electrode, on the plate on which the working elec-
trode is formed; printing a conductive material onto a part of
the connection line to be thick by a laminated structure to
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form a portion which is 3-dimensionally connected to the
auxiliary electrode; and separating the working electrode and
the auxiliary electrode formed on two flat insulating plates at
aposition symmetrically or asymmetrically facing each other
by a pressure adhesive separation plate with a thickness of 50
to 250 um (Reference to facing electrodes: E. K. Bauman et
al., Analytical Chemistry,vol37,p 1378, 1965; K. B. Oldham
in “Microelectrodes: Theory and Applications,” Kluwer Aca-
demic Publishers, 1991).

[0044] The thin layer separation plate is provided with a
fine flow path through which a biological sample may be
injected and retained in a measurement space formed by the
working electrode and the auxiliary electrode and of which a
total volume is in unit of micro-liter. In formation of elec-
trodes, the flow sensing electrode in the thin layer separation
plate is apart from the working electrode (or the auxiliary
electrode) at a proper distance. Preferably, the flow sensing
electrode is positioned at a distance where blood having the
amount of hemocytes of 42% and treated with EDTA (ethyl-
ene diaminetetraacetic acid) reaches within about 600 ms
along the fine flow path with a width of 0.5 to 2 mm and a
height of 50 to 250 um, more preferably is positioned at a
distance where an EDTA-untreated sample reaches within
300 ms, and even more preferably is positioned at a distance
where the sample reaches within 200 ms.

[0045] The working electrode (or the auxiliary electrode)
and the flow sensing electrode formed on one substrate may
form a biosensor characterized by having a configuration in
which the working electrode (or the auxiliary electrode) faces
the auxiliary electrode (also used as the predetermined elec-
trode) (or the working electrode) (facing type).

[0046] The electrode unit 20 includes a plurality of elec-
trodes 21, 22, and 23 for receiving blood sample, in which the
blood and the sample are mixed, from the sensor strip 10 to
generate electric current based on a potential difference.
[0047] The electrode unit 20 includes a flow sensing elec-
trode 21 for receiving the blood sample to generate a first
potential value, an auxiliary electrode 22 having a ground
function, and an working electrode 23 for receiving the blood
sample to generate a second potential value.

[0048] The MCU 30 measures a current value generated
from the electrode unit 20 and calculates a blood glucose
value. Also, the MCU 30 measures the current value again at
a certain time interval, and compares the measured current
value with a preset reference current value to determine
whether the blood glucose is normal or abnormal. The MCU
30 further includes a determination unit 31 for comparing the
current value based on the potential difference with the pre-
determined current value and transmitting an error message to
the display when the measured current value is lower than the
predetermined current value.

[0049] FIG. 3 is a flowchart illustrating a method for sens-
ing abnormality of a personal blood glucose meter of the
present invention, and FIG. 4 is a flowchart more specifically
illustrating the measuring step illustrated in FIG. 3.

[0050] As illustrated in FIG. 3, the method for sensing
abnormality (S100) of a personal blood glucose meter of the
present invention includes a predetermined potential apply-
ing step (S10), a blood applying step (S20), a predetermined
potential apply turning-off step (S30), a measuring step
(S40), and a determining step (S50).

[0051] The predetermined potential applying step (S10)
may be a step of applying the predetermined potential from
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the potential supply unit to the flow sensing electrode and the
working electrode provided in the personal blood glucose
meter.

[0052] The blood applying step (S20) may be a step of
applying blood sample, in which blood and a sample supplied
from a sensor strip are mixed, to the flow sensing electrode
and the working electrode.

[0053] The predetermined potential apply turning-off step
(S30) may be a step of turning off predetermined potential
supplied from the potential supply unit through the MCU
when blood inflow to the working electrode is detected.
[0054] The measuring step (S40) may be a step of applying
predetermined potential to the working electrode and the flow
sensing electrode with an interval of time, and classifying a
current value of the working electrode according to time to
measure the current value at the MCU, after passing through
a certain time point from the blood inflow time point.

[0055] The determining step (S50) may be a step of com-
paring the current value with the predetermined current value
to determine whether the personal blood glucose meter is
normal or abnormal.

[0056] More specifically, as illustrated in FIG. 4, the mea-
suring step (S40) includes: a first step (S41) of applying
predetermined potential to the working electrode and the flow
sensing electrode; a second step (S42) of turning off the
applied predetermined potential to the working electrode for
time of t1 from the time point when blood flows into the
working electrode; a third step (S43) of turning off the applied
predetermined potential to the flow sensing electrode at the
time point when a blood speed is sensed at the flow sensing
electrode; a fourth step (S44) of applying the predetermined
potential to the working electrode after the second step; a fifth
step (S45) of applying the predetermined potential to the flow
sensing electrode after a current value generated at the work-
ing electrode is measured; and a sixth step (S46) of measuring
the current value generated at the working electrode after the
fifth step.

[0057] FIG. 5 is a graph illustrating potential variation of
the flow sensing electrode and the working electrode at the
time of normal measurement (using a normal strip sensor and
anormal strip connector). FIG. 6 is a graph illustrating poten-
tial variation of the flow sensing electrode and the working
electrode at the time of abnormal measurement (using a
defect strip sensor or a defect strip connector).

[0058] FIG.5 and FIG. 6 are materials for confirming data
when a predetermined potential application time to the flow
sensing electrode is increased to t0 seconds to compare data
for normal measurement and data for abnormal measure-
ment. When the normal strip and the normal connector are
used, an output of the working electrode is not affected by
predetermined potential applied to the flow sensing electrode,
but when the defect strip or the defect connector is used, a
phenomenon that the output of the working electrode has a
lower predetermined potential than applied predetermined
potential when the predetermined potential is applied to the
flow sensing electrode.

TABLE 1
flow sensing
time variation working electrode electrode
before measurement applying applying
start predetermined predetermined
potential potential

TABLE 1-continued
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time variation

working electrode

flow sensing
electrode

after measurement
start

time t1 (time O to
time t1) after
measurement start
time t2 (time t1 to
time t2) after
measurement start
measure, time t2

time t2 to time t3
after measure

measure, time t3

after measure

turning off apply
of predetermined
potential before
starting
measurement
turning off apply
of predetermined
potential

applying
predetermined
potential
measuring current,
calculating as
blood glucose value

applying
predetermined
potential

measuring electric
current,

determining whether
normal measurement
ornot

turning off apply

of predetermined
potential

turning off applied
predetermined
potential after
measuring a blood
speed

turning off apply
of predetermined
potential

turning off apply
of predetermined
potential

applying
predetermined
potential to flow
detection electrode
after measuring
current at working
electrode

applying
predetermined
potential

applying
predetermined
potential

turning off apply
of predetermined
potential

[0059] Table 1 shows steps performed according to external
variation (applying predetermined potential and turning off
apply of predetermined potential) and time variation at the
working electrode and the flow sensing electrode to test sens-
ing the abnormal measurement of the personal blood glucose
meter.

[0060] Referringto FIG. 5, FIG. 6, and Table 1, in a case of
the normal strip, there is no significant difference between the
blood glucose value measured at the time t2 and the value
measured again at the time t3 after raising low voltage of the
auxiliary electrode for a certain time, but in the case of the
breakdown strip, there is a significant difference between the
value measured at the time t2 and the normal value, and the
current value measured at the time t3 has a negative value.
[0061] The reason for this result is that because the flow
sensing electrode plays a role of the auxiliary electrode when
the auxiliary electrode does not play it’s own role due to the
reason described above, the potential difference between the
working electrode and the flow sensing electrode disappears
when the predetermined potential of the flow sensing elec-
trode is raised to the predetermined potential after the time t2,
and therefore an effect that the potential difference of the
working electrode with respect to the auxiliary electrode dis-
appears occurs.

[0062] Accordingly, the measurement value of the time 12
is displayed as a blood glucose value, and breakdown of the
auxiliary electrode or a case where blood clots at the connec-
tor and the auxiliary electrode does not play the role is pro-
cessed as an error using the measurement value at the time t3.
Thus, it is possible to prevent an erroneous measurement
value from being transferred to a user.

[0063] Therefore, in the present invention, when the flow
sensing electrode 21 is recognized as the auxiliary electrode
22 due to various problems, the predetermined potential of
the auxiliary electrode 22 is changed and the blood glucose
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value is measured again in a short time after completing
measurement of blood glucose to determine the recognition.
[0064] When the normal strip and the normal connector are
used, there is little difference between a first measured blood
glucose value and a value re-measured a short time after.
However, when the broken strip or the broken connector is
used, the flow sensing electrode is used as the auxiliary elec-
trode, and thereby, the predetermined potential of the auxil-
iary electrode is different from that of the normal strip. As a
result, there is a significant difference between the first mea-
surement value and the re-measurement value.
[0065] In order to prove this, a facing-type strip, in which
the working electrode 23 and the flow sensing electrode 21
are positioned on a lower plate and the auxiliary electrode is
positioned on an upper plate facing the lower plate, was used
(see FIG. 2).
[0066] When an abnormal situation such as breakdown of
the auxiliary electrode occurs, the flow sensing electrode 21
replaces the auxiliary electrode 22. Also, the facing-type strip
takes a form of a plane-type strip, in which the working
electrode 23 and the auxiliary electrode 22 are position on the
same plate, and thus the abnormal measurement occurs.
[0067] Although the flow sensing electrode plays the role of
the auxiliary electrode 22 by raising the predetermined poten-
tial of the flow sensing electrode 21 to the same potential as
that of the working electrode 23 after the first measurement,
the potential difference from the working electrode 23 disap-
pears, and thus current is not generated.
[0068] Accordingly, when the first measurement current
value is calculated as a blood glucose measurement value and
the second measurement current value is not generated or
becomes a negative value, it may be determined as a strip
defect or a connector defect.
[0069] According to the present invention, it is possible to
previously prevent claims from users generated when blood
clots at the auxiliary electrode pin of a connector of a personal
blood glucose meter due to user’s carelessness. Also, counter
breakdown or a connector defect of a strip, and a connector
defect of a personal blood glucose meter are displayed by an
error message, thereby preventing an erroneous measurement
value from being transferred to a user and preventing a medi-
cal accident.
[0070] The embodiments of the present invention disclosed
in the specification and the drawings are to merely present
specific examples to easily explain the technical contents of
the present invention and to help the present invention to be
understood, and do not limit the scope of the present inven-
tion. Even in addition to the embodiments disclosed herein, it
is obvious that other modified examples based on the techni-
cal idea of the present invention can be embodied by a person
skilled in the art to which the present invention pertains.
What is claimed is:
1. A personal blood glucose meter comprising:
a sensor strip for collecting and applying blood sample,
wherein the sensor strip includes a reagent;
an electrode unit including a plurality of electrodes for
receiving the blood sample from the sensor strip to gen-
erate electric current based on potential differences;
an MCU for measuring currents value generated from the
electrode unit to determine whether the blood glucose
value of the blood sample is normal or abnormal;
apotential supply unit for applying a predetermined poten-
tial to the electrode unit; and
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a display unit for displaying resultant output from the
MCU.

2. The personal blood glucose meter as set forth in claim 1,

wherein the electrode unit includes:

a flow sensing electrode for receiving the blood sample to
generate first potential;

an auxiliary electrode having a ground function; and

a working electrode for receiving the blood sample to gen-
erate second potential.

3. The personal blood glucose meter as set forth in claim 1,
wherein the MCU changes the predetermined potential of the
plurality of electrodes of the electrode unit to measure the
current value of the working electrode at least twice, and
compares the current value with a predetermined current
value to determine whether the blood glucose value is normal
or abnormal.

4. The personal blood glucose meter as set forth in claim 3,
wherein the MCU further comprises a determination unit for
comparing a current value based on the potential difference
with the predetermined current value, and transmitting an
error message to the display when the measured current value
is lower than the predetermined current value.

5. A method for sensing abnormality of a personal blood
glucose meter, the method comprising:

applying predetermined potential from a potential supply
unit to a flow sensing electrode and a working electrode
provided in the personal blood glucose meter;

applying blood sample to the working electrode and the
flow sensing electrode;

turning off the predetermined potential supplied from the
potential supply unit through a MCU when applied the
blood sample is detected at the working electrode;

applying the predetermined potential to the working elec-
trode and the flow sensing electrode with time interval
after a predetermined time from the applying of the
blood sample, and measuring the current value of the
working electrode with the current value stored at the
MCU,; and

comparing the current value measured with the predeter-
mined current value to determine whether the personal
blood glucose meter is in normal or abnormal operating
condition.

6. The method for sensing abnormality of the personal
blood glucose meter as set forth in claim 5, wherein the
measuring comprises:

a first step of applying a predetermined potential to the

working electrode and the flow sensing electrode;

a second step of turning off the applied predetermined
potential of the working electrode for an interval of t1
from the time when the intake of blood sample at the
working electrode is detected;

a third step of turning off the applied predetermined poten-
tial of'the flow sensing electrode when the blood sample
is sensed at the flow sensing electrode;

a fourth step of applying the predetermined potential to the
working electrode following the second step;

a fifth step of applying the predetermined potential to the
flow sensing electrode after measuring the current value
from the working electrode; and

a sixth step of measuring the current value from the work-
ing electrode after the fifth step.
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