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(57) A measuring apparatus (1) includes: a meas-
urement unit (12) configured to measure a concentration
value of a specified substance contained in a sample; an
acquiring unit (13) configured to acquire information
about a user’s activity status; a calculation unit (13) con-
figured to calculate a concentration value of the specified
substance within a second period ranging from present
time to second predetermined time after the presenttime,
based on a concentration value of the specified sub-
stance within a first period ranging from first predeter-
mined time before the present time to the present time
and the information about the user’s activity status within

the first period; and an informing unit (13) configured to

inform a user of the information about the concentration
value of the specified substance when the concentration
value of the specified substance within the second period
does not fall within a range of a predetermined concen-

tration value.
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Description
FIELD

[0001] The invention pertains to a measuring appara-
tus, a measuring program and a measuring method.

BACKGROUND

[0002] A variety of blood glucose level measuring ap-
paratuses for measuring a personal blood glucose level
(aglucose concentration value in blood) are currently put
on sale in the market. Such known blood glucose level
measuring apparatus include, e.g., a Self-Monitoring of
Blood Glucose (SMBG) apparatus for self-monitoring
(measuring) of the blood glucose and a Continuous Glu-
cose Monitoring (CGM) apparatus for continuous glu-
cose monitoring (measuring). The SMBG apparatus
measures the blood glucose level in a way thatintroduces
blood extracted from a finger tip by using a needling tool
onto a test piece fitted to measurement equipment. The
CGM apparatus continuously measures a glucose con-
centration in interstitial fluid by subcutaneously indwell-
ing a micro sensor including electrodes and enzyme re-
acting to the glucose. In the CGM apparatus, a sensor
is indwelled subcutaneously over a period as long as
several days through several weeks, and a blood glucose
level is consecutively measured at an interval of several
tens of seconds through several minutes. A review about
where the CGM apparatus is set on a body of a patient
is underway in consideration for relieving a pain and other
equivalent symptoms of the patient. Itis known to dispose
the sensor on an abdominal region, a brachial region, a
femoral region and other equivalent regions of a meas-
urement examinee (e.g., Patent document 1). Use of the
CGM apparatus enables a blood glucose level to be ob-
tained in real time. The blood glucose level is obtained
in real time, and, when in a hypoglycemic state or a hy-
perglycemic state, it is feasible to give an alarm.

[0003] [Patent document 1] Japanese Patent No.
5904500

SUMMARY

[0004] A diabetic patient might, when entering a hy-
poglycemic state, suddenly go into a comatose state, re-
sulting in a risk of death in a worst case. When a motion
quantity (kinetic momentum) is large, (i.e. when a pa-
tient’s activity level is high) a blood glucose level decreas-
es faster than when the motion quantity (activity level) is
small, and the diabetic patient has a possibility of entering
the hypoglycemic state without being aware of this state.
The diabetic patient himself or herself is unable to self-
measure a blood glucose status when sleeping and may
enter a nighttime hypoglycemic state (the hypoglycemic
state when sleeping) without being aware of this state,
and there exists a risk of becoming comatose. It is an
aim of at least preferred embodiments of the invention,
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whichis devised in view of such circumstances, to predict
fluctuations of a concentration value of a specified sub-
stance, which take account of a user’s activity status.
[0005] Accordingtoan aspectofthe invention, a meas-
uring apparatusincludes: ameasurement unit configured
to measure a concentration value of a specified sub-
stance contained in a sample; an acquiring unit config-
ured to acquire information about a user’s activity status;
a calculation unit configured to calculate a concentration
value of the specified substance within a second period
ranging from a present time to a second predetermined
time after the present time, based on a concentration
value of the specified substance within a first period rang-
ing from a first predetermined time before the present
time to the present time and the information about the
user’s activity status within the first period; and an inform-
ing unit configured to inform a user of the information
about the concentration value of the specified substance
when the concentration value of the specified substance
within the second period does not fall within a range of
a predetermined concentration value.

[0006] The aspect described above may be attained
by causing a program to be run by a computer. To be
specific, the aspect described above may be provided
as a program to be run by the computer, or as a computer
readable recording medium on which the program is re-
corded. The aspect described above may also be pro-
vided as a method executed by the computer. The aspect
described above may further be provided as a system
including the measuring apparatus.

[0007] According to the at least preferred embodi-
ments of the invention, it is feasible to predict the fluctu-
ations of the concentration value of the specified sub-
stance, which take account of the user’s activity status.

BRIEF DESCRIPTION OF DRAWINGS

[0008] Certain preferred embodiments of the present
invention will now be described in more detail by way of
example only and with reference to the accompanying
drawings in which:

FIG. 1A is a view of a configuration of a measuring
system according to a first embodiment;

FIG. 1B is a view of a configuration of the measuring
system according to a first embodiment;

FIG.2is ablock diagram of a configuration of a trans-
mitting apparatus according to the first embodiment;
FIG. 3 is a block diagram of a configuration of a re-
ceiving apparatus according to the firstembodiment;
FIG. 4 is a graphic chart illustrating one example of
a glucose concentration value in an interstitial fluid,
measurement time, activity factor data and detection
time;

FIG. 5 is a graphic chart illustrating one example of
the glucose concentration value in the interstitial fluid
within a first period, and the glucose concentration
values in the interstitial fluid within a second period;
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FIG. 6 is a flowchart illustrating one example of a
measurement process according to the first embod-
iment;

FIG. 7 is a flowchart illustrating one example of the
measurement process according to the first embod-
iment;

FIG. 8 is a view of a configuration of a measuring
system according to a second embodiment;

FIG. 9is a block diagram of a configuration of a dos-
age apparatus according to the second embodiment;
FIG. 10 is a flowchart illustrating an example of a
measurement process according to the second em-
bodiment; and

FIG. 11 is a flowchart illustrating an example of the
measurement process according to the second em-
bodiment.

DESCRIPTION OF EMBODIMENT

[0009] Embodiments will hereinafter be described with
reference to the drawings. The following respective em-
bodiments are exemplary, and the present invention is
not limited to configurations of the embodiments given
below.

<First Embodiment

[0010] FIG. 1A is a diagram of a configuration of a
measuring system according to a first embodiment. The
measuring systemiillustrated in FIG. 1A includes a trans-
mitting apparatus 1 and a receiving apparatus 2. The
transmitting apparatus 1 consecutively measures a con-
centration of a specified substance (measurement target
substance) in a sample in vivo, and transmits a meas-
urement result to the receiving apparatus 2. The trans-
mitting apparatus 1 may be used by being attached to
regions exemplified by a brachial region, an abdominal
region, a gluteal region and a leg region of a user (pa-
tient). The transmitting apparatus 1 may also be a Con-
tinuous Glucose Monitoring (CGM) apparatus for per-
forming continuous glucose monitoring (measurement).
A body fluid exemplified by an interstitial fluid is given as
the sample in vivo. The specified substance is exempli-
fied by glucose contained in the interstitial fluid. The spec-
ified substance may also be a substance other than glu-
cose.

[0011] Thereceiving apparatus 2 receives a measure-
ment result from the transmitting apparatus 1. The re-
ceiving apparatus 2 performs wireless data communica-
tions with the transmitting apparatus 1. The receiving ap-
paratus 2 may also perform wired data communications
with the transmitting apparatus 1. The transmitting ap-
paratus 1 and the receiving apparatus 2 are configured
as separate equipments in the first embodiment, but may
instead be provided integrally.
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transmitting Apparatus>

[0012] The transmitting apparatus 1 includes a meas-
urement sensor 10 that is used by being implanted into
a subcutaneous region of the user. The transmitting ap-
paratus 1 is pasted to a skin of the user by an adhesive
tape and other equivalent materials, or is attached to a
belt and other equivalent articles, thereby being fitted to
the user. The measurementsensor 10 is an electrochem-
ical sensor that measures a specified component (e.g.,
a concentration of the specified substance) in the sample
by utilizing an electrochemical reaction. The measure-
ment sensor 10 is indwelled subcutaneously over a con-
secutive measurement period as long as, e.g., several
days through several weeks, and the transmitting appa-
ratus 1 consecutively measures the glucose concentra-
tion in the interstitial fluid. The transmitting apparatus 1
may also be wholly embedded subcutaneously. For ex-
ample, the embedding type transmitting apparatus 1 il-
lustrated in FIG. 1B is subcutaneously embedded and
thus continuously measures a glucose concentration in
interstitial fluid. A meaning of "continuous" is that the
measurement sensor 10 is subcutaneously indwelled or
the transmitting apparatus 1 is subcutaneously embed-
ded, in which state the transmitting apparatus 1 contin-
uously measures the glucose concentration, and encom-
passes such a mode that the transmitting apparatus 1
measures the glucose concentration at an interval of pre-
determined time. A measurement frequency of the glu-
cose concentration may be arbitrarily set with respect to
the transmitting apparatus 1. For example, the measure-
ment frequency of the glucose concentration may also
be set with respect to the transmitting apparatus 1 so that
the transmitting apparatus 1 measures the glucose con-
centration at a frequency of once every several tens of
seconds through several minutes.

[0013] FIG. 2 is a block diagram of a configuration of
the transmitting apparatus 1 according to the first em-
bodiment. The transmitting apparatus 1 is a transmitter
that transmits various items of data to the receiving ap-
paratus 2. The transmitting apparatus 1 includes a sensor
unit 11, a measurement unit 12, a control unit (arithmetic
unit) 13, a storage unit 14, a communication unit 15, an
antenna 16, and a detection sensor 17. The sensor unit
11 has glucose oxidoreductase exemplified by glucose
oxidase (GOD) and glucose dehydrogenase (GDH), and
aplurality of electrodes, i.e., a working electrode, a coun-
ter electrode, areference electrode and other equivalent
electrodes. The sensor unit 11 is provided on the side of
a tip of the measurement sensor 10 illustrated in FIGS.
1A and 1B. The sensor unit 11 is electrically connected
to the measurement unit 12 via a wire 18.

[0014] The measurementunit12is acircuitto measure
asignal value (e.g., aresponse currentvalue) by applying
a voltage to the sensor unit 11. When the voltage is ap-
plied to between the electrodes (between the working
electrode and the counter electrode, or between the
working electrode and the reference electrode) of the
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sensor unit 11, the sensor unit 11 outputs a response
currentvalue corresponding to the glucose concentration
in the body fluid. The measurement unit 12 measures
the response current value outputted from the sensor
unit 11 in a way that controls the voltage to be applied to
between the electrodes of the sensor unit 11. When the
voltage is applied to between the electrodes of the sensor
unit 11, the glucose in the body fluid is oxidized by the
oxidoreductase, and electrons being thereby extracted
are supplied to the working electrode. The measurement
unit 12 measures, as the response current value, a quan-
tity of electric charges of the electrons supplied to the
working electrode. The measurement unit 12 may con-
vert the response current value into a response voltage
value, and may measure, as the response voltage value,
the quantity of electric charges of the electrons supplied
to the working electrode. The following discussion will
deal with a case that the measurement unit 12 measures
the response current value. The response current value
measured by the measurement unit 12 is sent to the con-
trol unit 13.

[0015] The control unit 13 controls the measurement
unit 12, the storage unit 14, the communication unit 15,
and the detection sensor 17. The control unit 13, the stor-
age unit 14 and the communication unit 15 may be pro-
vided by: computers each including a Central Processing
Unit (CPU), a Random Access Memory (RAM), a Read
Only Memory (ROM) and other equivalent hardware
components that are provided in the transmitting appa-
ratus 1; respective apparatuses; and programs and other
equivalent software components running on the compu-
ter. The CPU is also called a processor. It does not mean
that the CPU is limited to the single processor, and the
CPU may, however, take a multi-processor configura-
tion.

[0016] The control unit 13 stores a response current
value and time (which will hereinafter be termed "meas-
urement time") when measuring the response current
value in the storage unit 14, and transmits the response
current value and the measurement time to the commu-
nication unit 15. The communication unit 15 sends the
response current value and the measurement time to the
receiving apparatus 2 via the antenna 16. The commu-
nication unit 15 may also send, to the receiving apparatus
2,the response current value and the measurement time
that are transmitted from the control unit 13, or the re-
sponse current value and the measurement time that are
stored in the storage unit 14.

[0017] The detection sensor 17 detects an activity fac-
tor of the user attached with the transmitting apparatus
1, and outputs a signal corresponding to the activity factor
of the user. The detection sensor 17 comprises at least
one of a motion sensor, an attitude sensor and a vital-
sign sensor. The motion sensor is an activity sensor to
detect a quantity of motion of the user attached with the
transmitting apparatus 1, and, e.g., an acceleration sen-
soris provided as the motion sensor. The attitude sensor
is an activity sensor to detect an attitude of the user at-
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tached with the transmitting apparatus 1, and, e.g., agyro
sensor is given as the attitude sensor. The vital-sign sen-
sor is an activity sensor to measure vital-sign data of the
user attached with the transmitting apparatus 1, and, e.g.,
one or more of of a temperature sensor, a pulse sensor,
a heart rate sensor (heartbeat sensor), a pulse wave sen-
sor and a blood pressure sensor is provided as the vital-
sign sensor. The temperature sensor measures a body
temperature of the user attached with the transmitting
apparatus 1. The pulse sensor measures a pulse rate of
the user attached with the transmitting apparatus 1. The
heart rate sensor measures a heart rate (heartbeat rate)
of the user attached with the transmitting apparatus 1.
The pulse wave sensor measures pulse waves of the
user attached with the transmitting apparatus 1. The
blood pressure sensor measures a blood pressure level
of the user attached with the transmitting apparatus 1.

[0018] The user’s activity factor detected by the detec-
tion sensor 17 is sent as activity factor data to the control
unit 13. The control unit 13 stores, in the storage unit 14,
the activity factor data and time (which will hereinafter be
referred to as "detection time") when the activity factor is
detected, and transmits the activity factor data and the
detection time to the communication unit 15. The com-
munication unit 15 transmits the activity factor data and
the detection time to the receiving apparatus 2 via the
antenna 16. The activity factor data includes at least one
of motion quantity data (acceleration data), attitude data
(angular velocity data and angular acceleration data),
body temperature data, pulse rate data, heartrate (heart-
beatrate) data, pulse wave data and blood pressure level
data. The activity factor data is one example of a "signal”.

<Receiving Apparatus>

[0019] FIG. 3 is a block diagram illustrating a configu-
ration of the receiving apparatus 2 according to the first
embodiment. Thereceiving apparatus 2 receives the var-
ious items of data from the transmitting apparatus 1, and
displays the received data. The receiving apparatus 2
includes a control unit (arithmetic unit) 21, a storage unit
22, a communication unit 23, an antenna 24, a display
unit 25, and an operation unit 26. The control unit 21
controls the storage unit 22, the communication unit 23,
and the display unit 25. The control unit 21, the storage
unit 22, and the communication unit 23 may be provided
by: computers each including the CPU, the RAM, the
ROM and other equivalent hardware components that
are provided in the receiving apparatus 2; respective ap-
paratuses; and programs and other equivalent software
components running on the computer.

[0020] The display unit 25 has a display and displays
various types of information and messages on this dis-
play. The display unit 25 displays a measurement result
and an error on the display, and also displays operation
procedures, operation statuses and other equivalent
items when setting is done. The display of the display
unit 25 is exemplified by a liquid crystal display apparatus,
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a plasma display panel, a Cathode Ray Tube (CRT) dis-
play, or an Electroluminescence (EL) panel. The display
unit 25 may have a voice output unit to output voices and
sounds. The operation unit 26 includes a variety of op-
eration buttons, a touch panel and other equivalent com-
ponents, and accepts the various types of information
from the user.

[0021] The communication unit 23 receives the re-
sponse current value, the measurement time, the activity
factor data and the detection time from the transmitting
apparatus 1 via the antenna 24, and sends the response
current value, the measurement time, the activity factor
data and the detection time to the control unit 21. The
control unit 21 converts the response current value into
the glucose concentration value by referring to calibration
curve data stored in the storage unit 22. The calibration
curve data indicating a correspondence relation between
the response current value and the glucose concentra-
tion in the interstitial fluid is pre-stored in the storage unit
22. The calibration curve data is pre-stored as, e.g., a
mathematical expression and/or a correspondence table
in the storage unit 22. The control unit 21 calculates the
glucose concentration value in the interstitial fluid, based
on the response current value and the calibration curve
data. The control unit 21 is one example of a "measure-
ment unit".

[0022] The control unit 21 stores, in the storage unit
22, the glucose concentration value in the interstitial fluid,
the measurement time, the activity factor data and the
detection time. FIG. 4 is a graphic chart illustrating one
example of the glucose concentration value in the inter-
stitial fluid, the measurement time, the activity factor data
and the detection time. Anupper graph of FIG. 4 indicates
variationsin glucose concentration value in the interstitial
fluid together with the measurement time. A lower graph
of FIG. 4 indicates the user’s activity quantity together
with the detection time. The user’s activity quantity indi-
cated by the lower graph of FIG. 4 is a number of steps
perunittime. The number of steps ofthe user s calculable
from the acceleration data detected by the acceleration
sensor.

[0023] The control unit 21 acquires information about
activity statuses of the user, based on the activity factor
data. The user’s activity statuses include statuses of body
motions (a variety of events) of the user, and/or body
statuses (body temperature and other equivalent status-
es) pertaining to the user’s life support (vital-signs). The
information about the user’s activity statuses includes
the user’s activity quantity and/or the user’s vital-sign da-
ta (biometric information). The control unit 21 is one ex-
ample of an "acquiring unit". The control unit 21 may cal-
culate the user’s activity quantity from the motion quantity
data. For example, the control unit 21 may also calculate
the user’s activity quantity per unit time from the motion
quantity data. The user’s activity quantity tends to be
small when the user is in a sleeping status but large when
the user is not in the sleeping status (non-sleeping sta-
tus). The control unit 21 determines thatthe user’s activity
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status is the first status when the user’s activity quantity
falls within a range of a predetermined quantity. The
sleeping status of the user is given as one example of
the first status. The control unit 21, when the user’s ac-
tivity quantity does notfall within the predetermined quan-
tity range, determines that the user’s activity status is the
second status. The non-sleeping status of the user is
given as one example of the second status. The control
unit 21 may determine that the user’s activity status is
the first status when the user’s activity quantity does not
fall within the predetermined quantity range. The control
unit 21 may also determine that the user’s activity status
is the second status when the user’s activity quantity falls
within the predetermined quantity range.

[0024] The control unit 21 calculates information rep-
resenting a user’s attitude from the attitude data. For ex-
ample, the control unit 21 may also calculate the infor-
mation representing the user’s attitude per unit time from
the attitude data. The control unit 21 determines that the
user’'s activity status is the first status when the user’s
attitude is a predetermined status during a fixed period.
A lying status of the user is given as one example of the
predetermined status. The control unit 21 may numerize
the user’s attitude and may calculate the numerized value
as the user’s activity quantity. For instance, the control
unit 21 may reckon a standing status of the user as "1"
and the lying status of the user as "0".

[0025] The control unit 21 calculates a body tempera-
ture (temperature value) from the body temperature data.
The body temperature of the user is one example of "vital-
sign information of the user". The control unit 21 deter-
mines thatthe user’s activity status is the first status when
the body temperature of the user falls within a range of
a predetermined temperature. The user’s body temper-
ature tends to rise when the user is exercising and eating,
buttends to reduce when the useris sleeping. The control
unit 21 may determine, based on an average body tem-
perature of the user, whether the user’s body tempera-
ture falls within a predetermined temperature range.
[0026] The controlunit21 calculates a user’s pulserate
from pulse rate data. The user’s pulse rate is one example
of the "vital-sign information of the user". The control unit
21 determines that the activity status of the user is the
first status when the user’s pulse rate falls within a range
of apredetermined pulserate. The user’s pulse rate tends
to rise when the user is exercising and eating, but tends
to reduce when the user is sleeping. The control unit 21
may determine, based on an average pulse rate of the
user, whether the user’s pulse rate falls within the pre-
determined pulse rate range.

[0027] The control unit 21 calculates the user’s heart
rate from heart rate data. The user’s heart rate is one
example of the "vital-sign information of the user". The
control unit 21 determines that the user’s activity status
is the first status when the user’s heart rate falls within a
range of a predetermined heart rate. The user’s heart
rate tends to rise when the user is exercising and eating,
buttends to reduce when the useris sleeping. The control
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unit 21 may determine, based on an average heart rate
of the user, whether the user’s heart rate falls within a
predetermined heart rate range.

[0028] The control unit 21 calculates a waveform of
pulse waves of the user from pulse wave data. The wave-
form of the pulse waves of the user is one example of
the "vital-sign information of the user". The control unit
21 may determine whether the user’s activity status is
the first status by comparing the waveform of the pulse
waves of the user with a waveform of predetermined
pulse waves being pre-stored in the storage unit 22. The
storage unit 22 may also store the waveform of the pre-
determined pulse waves. The control unit 21 may calcu-
late the user’s pulse rate by making a frequency analysis
of the waveform of the pulse waves of the user.

[0029] The control unit 21 calculates a blood pressure
level of the user from blood pressure level data. The blood
pressure level of the user is one example of the "vital-
sign information of the user". The control unit 21 deter-
mines thatthe user’s activity status is the first status when
the blood pressure level of the user falls within a range
of a predetermined value. The blood pressure level of
the user tends to rise when the user is exercising and
eating, but tends to reduce when the user is sleeping.
The control unit 21 may determine, based on an average
blood pressure level of the user, whether the blood pres-
sure level of the user falls within the predetermined value
range.

[0030] The control unit 21 calculates a predicted glu-
cose concentration value in the interstitial fluid within a
second period ranging from the present time to second
predetermined time on the basis of a glucose concentra-
tion value in the interstitial fluid within a first period rang-
ing from first predetermined time to the present time and
information about the user’s activity status within the first
period. The first predetermined time is time (past time)
before the present time. The second predetermined time
is time (future time) after the present time. A length of
the first period may be equal to a length of the second
period. The length of the first period may be longer than
the length of the second period. The length of the second
period may be longer than the length of the first period.
The glucose concentration value in the interstitial fluid
within the first period may be a glucose concentration
value in the interstitial fluid at an arbitrary point within the
first period. The glucose concentration value in the inter-
stitial fluid within the first period may include glucose con-
centration values in the interstitial fluid at a plurality of
arbitrary points within the first period. The glucose con-
centration value in the interstitial fluid within the first pe-
riod may be an average value of the glucose concentra-
tionvalues in the interstitial fluid at the plurality of arbitrary
points within the first period. The glucose concentration
value in the interstitial fluid within the first period may
include glucose concentration values in the interstitial flu-
id for arbitrary consecutive time spans within the first pe-
riod. The glucose concentration value in the interstitial
fluid within the first period may be an average value of
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the glucose concentration values in the interstitial fluid
for arbitrary consecutive time spans within the first period.
The information about the user’s activity status within the
first period may be information about the user’s activity
status at an arbitrary point within the first period. The
information about the user’s activity status within the first
period may be information about the user’s activity sta-
tuses ata plurality of arbitrary points within the first period.
The information about the user’s activity status within the
first period may be an average value of the user’s activity
statuses at a plurality of arbitrary points within the first
period. The information about the user’s activity status
within the first period may be information about the user’s
activity statuses for arbitrary consecutive time spans
within the first period. The information about the user’s
activity status within the first period may be an average
value of the user’s activity statuses for arbitrary consec-
utive time spans within the first period.

[0031] FIG.5isagraphicchartillustratingone example
of the glucose concentration value in the interstitial fluid
within the first period, and the glucose concentration val-
ues in the interstitial fluid within the second period. In
FIG. 5, an axis of abscissa indicates the time, and an
axis of ordinate indicates the glucose concentration value
in the interstitial fluid. In FIG. 5, a solid line A1 represents
the glucose concentration value in the interstitial fluid
within the first period, and dotted lines B1 - B3 represent
the glucose concentration values in the interstitial fluid
within the second period. The glucose concentration val-
ue in the interstitial fluid is affected by the user’s activity
status and the user’s activity quantity. For example, the
glucose concentration value in the interstitial fluid after
the present time fluctuates corresponding to the user’s
activity status and the user’s activity quantity before the
present time.

[0032] The dotted line B1in FIG. 5 represents the glu-
cose concentration value in the interstitial fluid when the
user’s status within the first period is the non-sleeping
status and when the user’s activity quantity within the
first period is equal to or larger than a threshold value.
As indicated by the dotted line B1in FIG. 5, the predicted
glucose concentration value in the interstitial fluid within
the second period sharply decreases due to the user’s
high activity quantity before the present time. The dotted
line B2 in FIG. 5 represents the glucose concentration
value in the interstitial fluid when the user’s status within
the first period is the sleeping status. As indicated by the
dotted line B2 in FIG. 5, the predicted glucose concen-
tration value in the interstitial fluid within the second pe-
riod gently decreases because of the user’s status before
the present time being the sleeping status. The dotted
line B3 in FIG. 5 represents the glucose concentration
value in the interstitial fluid when the user’s status within
the first period is the non-sleeping status and when the
user’s activity quantity within the first period is less than
the threshold value. As indicated by the dotted line B3 in
FIG. 5, the predicted glucose concentration value in the
interstitial fluid within the second period fluctuates
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minutely because of the user’s activity quantity before
the present time being small.

[0033] The storage unit 22 stores a plurality of predic-
tion algorithms and information about the user’s activity
statuses in a state of being associated with each other.
The prediction algorithm is one example of a "calculation
algorithm". The plurality of prediction algorithms and the
information about the user’s activity statuses may also
be stored in another storage unit different from the stor-
age unit 22. The storage unit 22 is one example of a "first
storage unit". The control unit 21 selects one of the plu-
rality of prediction algorithms stored in the storage unit
22, based on the information about the user’s activity
status within the first period. The prediction algorithm is
an algorithm for predicting the glucose concentration val-
ue in the interstitial fluid within the second period in a way
that takes account of the information about the user's
activity status within the first period. The control unit 21
predicts the glucose concentration value in the interstitial
fluid within the second period from the glucose concen-
tration value in the interstitial fluid within the first period
by using the selected prediction algorithm. The control
unit 21 is one example of a "calculation unit". The pre-
dicted glucose concentration value in the interstitial fluid
within the second period may be a glucose concentration
value in the interstitial fluid at an arbitrary point within the
second period. The predicted glucose concentration val-
ue in the interstitial fluid within the second period may
include glucose concentration values in the interstitial flu-
id at a plurality of arbitrary points within the second period.
The predicted glucose concentration value in the inter-
stitial fluid within the second period may be an average
value of the glucose concentration values in the intersti-
tial fluid at the plurality of arbitrary points within the sec-
ond period. The predicted glucose concentration value
in the interstitial fluid within the second period may in-
clude glucose concentration values in the interstitial fluid
for arbitrary consecutive time spans within the second
period. The predicted glucose concentration value in the
interstitial fluid within the second period may be an av-
erage value of the glucose concentration values in the
interstitial fluid for arbitrary consecutive time spans within
the second period.

[0034] The control unit21 determines whether the pre-
dicted glucose concentration value in the interstitial fluid
within the second period falls within a range of a prede-
termined concentration value. When the predicted glu-
cose concentration value in the interstitial fluid within the
second period does not fall within the predetermined con-
centration value range, the control unit 21 informs the
user of the information about the glucose concentration
value in the interstitial fluid. When a minimum predicted
value or an average predicted value of the glucose con-
centration values in the interstitial fluid within the second
period is equal to or smaller than a first reference value,
the control unit 21 informs the user of an alarm message.
When a maximum predicted value or the average pre-
dicted value of the glucose concentration values in the
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interstitial fluid within the second period is equal to or
larger than a second reference value, the control unit 21
informs the user of the alarm message. The control unit
21 is one example of an "informing unit". For example,
the control unit 21 may output the alarm message to the
display unit 25 and the display unit 25 may display the
alarm message, or the display unit 25 may output a voice
of the alarm message. The display unit 25 may also out-
put the voice of the alarm message along with displaying
the alarm message.

[0035] FIGS. 6 and7 are flowcharts illustrating one ex-
ample of a measuring process according to the first em-
bodiment. The transmitting apparatus 1 and the receiving
apparatus 2 are powered ON, and thereafter the trans-
mitting apparatus 1 is fitted to a body surface of the user
and is thus attached to the user. The transmitting appa-
ratus 1 and the receiving apparatus 2 are initialized,
thereby starting a flow (processing flow) illustrated in
FIGS. 6 and 7. The transmitting apparatus 1 may be pow-
ered ON after the transmitting apparatus 1 has been fitted
to the body surface of the user. Upon the start of the flow
illustrated in FIGS. 6 and 7, the transmitting apparatus 1
transmits a response current value, measurement time,
activity factor data and detection time to the receiving
apparatus 2, while the receiving apparatus 2 receives
the response current value, the measurement time, the
activity factor data and the detection time.

[0036] In step SO01, the control unit 21 determines,
based on the activity factor data, whether the user’s ac-
tivity status within the first period is the sleeping status.
The processing diverts to step S02 when the user’s ac-
tivity status within the first period is the sleeping status.
Whereas when the user’s activity status within the first
period is not the sleeping status, i.e., when the user’s
activity status within the first period is the non-sleeping
status, the processing proceeds to step S03.

[0037] In step S02, the control unit 21 selects a pre-
diction algorithm A stored in the storage unit 22. The pre-
diction algorithm A is an algorithm used when the user’s
status within the first period is the sleeping status. After
executing the process in step S02, the processing pro-
ceeds to step S06. In step S06, the control unit 21 cal-
culates the predicted glucose concentration value in the
interstitial fluid within the second period from the glucose
concentration value in the interstitial fluid within the first
period by using the selected prediction algorithm A.
[0038] In step S03, the control unit 21 determines,
based on the activity factor data, whether the user’s ac-
tivity quantity within the first period is smaller than the
threshold value. When the user’s activity quantity within
the first period is smaller than the threshold value, the
processing diverts to step S04. Whereas when the user’s
activity quantity within the first period is not smaller than
the threshold value, i.e., when the user’s activity quantity
within the first period is equal to or larger than the thresh-
old value, the processing proceeds to step S05.

[0039] In step S04, the control unit 21 selects a pre-
diction algorithm B stored in the storage unit 22. The pre-
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diction algorithm B is an algorithm used when the user’s
status within the first period is the non-sleeping status
and when the user’s activity quantity within the first period
is smaller than the threshold value. After executing the
process in step S04, the processing proceeds to step
S06. In step S06, the control unit 21 calculates the pre-
dicted glucose concentration value in the interstitial fluid
within the second period from the glucose concentration
value in the interstitial fluid within the first period by em-
ploying the selected prediction algorithm B.

[0040] In step S0O5, the control unit 21 selects a pre-
diction algorithm C stored in the storage unit 22. The
prediction algorithm C is an algorithm used when the us-
er’s status within the first period is the non-sleeping status
and when the user’s activity quantity within the first period
is equal to or larger than the threshold value. After exe-
cuting the process in step S05, the processing proceeds
to step S06. In step S06, the control unit 21 calculates
the predicted glucose concentration value in the intersti-
tial fluid within the second period from the glucose con-
centration value in the interstitial fluid within the first pe-
riod by using the selected prediction algorithm C.
[0041] In step SO07, the control unit 21 determines
whether the minimum predicted value of the glucose con-
centration values in the interstitial fluid within the second
period is equal to or smaller than the first reference value.
When the minimum predicted value of the glucose con-
centration values in the interstitial fluid within the second
period is not equal to or smaller than the first reference
value, the processing proceeds to step S08. Whereas
when the minimum predicted value of the glucose con-
centration values in the interstitial fluid within the second
period is equal to or smaller than the first reference value,
the processing diverts to step S09. In step S09, the con-
trol unit 21 informs the user of the alarm message. The
alarm message may be a message indicating that the
minimum value of the glucose concentration values in
the interstitial fluid is equal to or smaller than the first
reference value, and may also be a message indicating
that the user is in (or may go into) a hypoglycemic state.
The control unit 21 may inform the user of alarms as a
substitute for the alarm message. The alarms include a
visual alarm, an audio alarm, a vibrational alarm or the
like. In step S07, the control unit 21 may determine wheth-
er an average predicted value of the glucose concentra-
tion values in the interstitial fluid within the second period
is equal to or smaller than the first reference value. When
the average predicted value of the glucose concentration
values in the interstitial fluid within the second period is
not equal to or smaller than the first reference value, the
processing proceeds to step S08. Whereas when the av-
erage predicted value of the glucose concentration val-
uesin the interstitial fluid within the second period is equal
to or smallerthan the firstreference value, the processing
diverts to step S09.

[0042] In step S08, the control unit 21 determines
whether a maximum predicted value of the glucose con-
centration values in the interstitial fluid within the second
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period is equal to or larger than the second reference
value. When the maximum predicted value of the glucose
concentration values in the interstitial fluid within the sec-
ond period is not equal to or larger than the second ref-
erence value, the processing loops back to step S01. For
example, after an elapse of predetermined time, the con-
trol unit 21 executes the process in SO1. Whereas when
the maximum predicted value of the glucose concentra-
tion values in the interstitial fluid within the second period
is equal to or larger than the second reference value, the
processing diverts to step S09. In step S09, the control
unit 21 informs the user of the alarm message. The alarm
message may be a message indicating that the maximum
value of the glucose concentration values in the intersti-
tial fluid is equal to or larger than the second reference
value, and may also be a message indicating that the
user is in a hyperglycemic state. The control unit 21 may
also inform the user of the alarms as the substitute for
the alarm message. In step S08, the control unit 21 may
determine whether an average predicted value of the glu-
cose concentration values in the interstitial fluid within
the second period is equal to or larger than the second
reference value. When the average predicted value of
the glucose concentration values in the interstitial fluid
within the second period is not equal to or larger than the
second reference value, the processing loops back to
step S01. Whereas when the average predicted value of
the glucose concentration values in the interstitial fluid
within the second period is equal to or larger than the
second reference value, the processing proceeds to step
S09.

[0043] According to the first embodiment, there is cal-
culated the predicted glucose concentration value in the
interstitial fluid within the second period ranging from the
present time to the second time after the present time,
corresponding to the user’s activity status within the first
period ranging from the first predetermined time before
the presenttime to the present time. The useris informed
of the information about the glucose concentration value
in the interstitial fluid when the predicted glucose con-
centration value in the interstitial fluid within the second
period does not fall within the range of the predetermined
concentration value. The user’s activity status includes
at least one of a body motion status of the user and a
body status pertaining to a life support of the user. The
first embodiment therefore enables a prediction of the
fluctuations of the glucose concentration value, which
takes account of the body motion status of the user and
the body status pertaining to the life support (vital-signs)
of the user.

[0044] When the minimum predicted value or the av-
erage predicted value of the glucose concentration val-
uesinthe interstitial fluid within the second period is equal
to or smaller than the first reference value, the user is
informed of the alarm message and is thereby enabled
to recognize that the glucose concentration value in the
interstitial fluid within the second period may decrease.
A treatment for the user to avoid entering the hypoglyc-
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emic state is conducted, thereby reducing a risk that the
user enters the hypoglycemic state. The user is therefore
enabled to avoid entering the hypoglycemic state without
being aware of this state and to avoid entering a nighttime
hypoglycemic state without being aware of this state.
When the maximum predicted value or the average pre-
dicted value of the glucose concentration values in the
interstitial fluid within the second period is equal to or
larger than the second reference value, the user is in-
formed of the alarm message and is thereby enabled to
recognize that the glucose concentration value in the in-
terstitial fluid within the second period may increase. A
treatment for the user to avoid entering the hyperglyc-
emic state is conducted, thereby reducing a risk that the
user enters the hyperglycemic state. The user is there-
fore enabled to avoid entering the hyperglycemic state
without being aware of this state and to avoid entering a
nighttime hyperglycemic state (hyperglycemia state
when sleeping) without being aware of this state.
[0045] According to the first embodiment, one of the
plural prediction algorithms stored in the storage unit 22
is selected based on the information about the user’'s
activity status within the first period. The predicted glu-
cose concentration value in the interstitial fluid within the
second period is calculated from the glucose concentra-
tion value in the interstitial fluid within the first period by
using the selected prediction algorithm. The proper pre-
diction algorithm is selected by obtaining the information
about the user’s activity status within the first period,
thereby enabling the prediction of the glucose concen-
tration value in the interstitial fluid within the second pe-
riod.

[0046] The measurement system including the trans-
mitting apparatus 1 and the receiving apparatus 2 has
been so far described, and the first embodiment is not,
however, limited to this example. The transmitting appa-
ratus 1 and the receiving apparatus 2 may be configured
integrally as a measurement apparatus. Any one of the
transmitting apparatus 1 and the receiving apparatus 2
may also be configured as the measurement apparatus.
The control unit 13 of the transmitting apparatus 1 may
function as at least one of the "measurement unit", the
"acquiring unit", the "calculation unit", and the "informing
unit". The control unit 21 of the receiving apparatus 2
may function as at least one of the "measurement unit",
the "acquiring unit", the "calculation unit", and the "in-
forming unit". The storage unit 14 of the transmitting ap-
paratus 1 may store the plurality of prediction algorithms
and the information about the user’s activity status. The
storage unit 14 is one example of the "first storage unit".

<Second Embodiment

[0047] A second embodiment will be described. The
following discussion will be focused on different points
between the first embodiment and the second embodi-
ment, and the same components in the second embod-
iment as those in the first embodiment are marked with
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the same numerals and symbols as those in the first em-
bodiment, while their repetitive explanations are omitted.
[0048] FIG. 8 is a diagram of a configuration of the
measuring system according to the second embodiment.
The measuring system illustrated in FIG. 8 includes the
transmitting apparatus 1, the receiving apparatus 2 and
a dosage apparatus 3. The transmitting apparatus 1 and
the receiving apparatus 2 according to the second em-
bodiment are the same as those of the first embodiment.
The dosage apparatus 3 is a medicine supply apparatus
to consecutively (continuously) or intermittently supply a
medicine in vivo. The dosage apparatus 3 may be used
by being attached to regions exemplified by the abdom-
inal region, the brachial region and the gluteal region.
The dosage apparatus 3 may take any one of a patch
(paste) type and a tube type. The medicines include in-
sulin and glucagon. The dosage apparatus 3 performs
wireless data communications with the receiving appa-
ratus 2. The dosage apparatus 3 may perform wired data
communications with the receiving apparatus 2. The
transmitting apparatus 1 and the receiving apparatus 2,
though configured as separate pieces of equipment in
the second embodiment, may also be provided as an
integral piece of equipment. The transmitting apparatus
1 and the dosage apparatus 3, though configured as sep-
arate pieces of equipment in the second embodiment,
may also be provided as an integral piece of equipment.
The transmitting apparatus 1, the receiving apparatus 2
and the dosage apparatus 3 may also be provided as an
integral piece of equipment.

<Dosage Apparatus>

[0049] The dosage apparatus 3 includes a cannula (in-
sertion unit) 31 used by being implanted into a subcuta-
neousregion of the user. The dosage apparatus 3 is past-
ed to a skin of the user by an adhesive tape and other
equivalent materials, or is attached to a piece of clothing,
a belt and other equivalent articles, thereby being at-
tached to the user. FIG. 9 is a block diagram of a config-
uration of the dosage apparatus 3 according to the sec-
ond embodiment. The dosage apparatus 3 includes, the
cannula 31, a containing unit 32, a pump 33, a control
unit (arithmetic unit) 34, a storage unit 35, a communi-
cation unit 36, and an antenna 37. The cannula 31 is
connected to the pump 33. The containing unit 32 con-
tains medicines. The containing unit 32 may contain plu-
ral types of medicines. A plurality of containing units 32
may also be provided in the dosage apparatus 3. For
example, one of the plural containing units 32 may con-
tain insulin, while another of the plural containing units
32 may also contain glucagon.

[0050] The pump 33 is actuated by, e.g., a motor and
other equivalent devices. The pump 33 is actuated to
feed the medicine within the containing unit 32 to the
cannula 31, whereby the medicine is dosed in vivo. The
pump 33 is one example of a "dosage unit". A plurality
of pumps 33 may be provided in the dosage apparatus
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3. For instance, one of the plural pumps 33 may be an
insulin pump, while another of the plural pumps 33 may
also be a glucagon pump. The control unit 34 controls
the pump 33, the storage unit 35 and the communication
unit 36. The control unit 34 receives various items of data
from the receiving apparatus 2 via the communication
unit 36 and the antenna 37. The control unit 34 transmits
the various items of data to the receiving apparatus 2 via
the communication unit 36 and the antenna 37. The con-
trol unit 34, the storage unit 35 and the communication
unit 36 may be provided by: computers each including
the CPU, the RAM, the ROM and other equivalent hard-
ware components that are provided in the dosage appa-
ratus 3; respective apparatuses; and programs and other
equivalent software components running on the compu-
ter.

[0051] The receiving apparatus 2 according to a sec-
ond embodiment will be described. A plurality of dosage
algorithms is stored in the storage unit 22. The plurality
of dosage algorithms may also be stored in another stor-
age unit different from the storage unit 22. The storage
unit 22 or another storage unit is one example of a "sec-
ond storage unit". The dosage algorithm is, e.g., a
processing procedure for dosing a medicine in vivo. The
dosage algorithm includes a type of the medicine to be
dosed, a dose quantity of the medicine (unit/min), a dos-
ing period of the medicine and dosing timing of the med-
icine (dosing time zone). The control unit 21 selects one
of the plural dosage algorithms stored in the storage unit
22 on the basis of the predicted glucose concentration
value in the interstitial fluid within the second period. The
storage unit 22 stores the plurality of dosage algorithms
and the glucose concentration values in the interstitial
fluid in a state of associating the plurality of dosage al-
gorithms with the glucose concentration values in the in-
terstitial fluid.

[0052] The control unit21 determines whether the pre-
dicted glucose concentration value in the interstitial fluid
within the second period falls within the range of the pre-
determined concentration value. When the predicted glu-
cose concentration value in the interstitial fluid within the
second period does not fall within the range of the pre-
determined concentration value, the control unit 21 con-
trols a pump 33 to dose the medicine in vivo. The control
unit 21 may control the pump 33 via a control unit 34.
When the predicted minimum value or the predicted av-
erage value of the glucose concentration values in the
interstitial fluid within the second period is equal to or
smaller than the first reference value, the control unit 21
controls the pump 33 to dose the medicine in vivo. When
the maximum predicted value or the average predicted
value of the glucose concentration values in the intersti-
tial fluid within the second period is equal to or larger than
the second reference value, the control unit 21 controls
the pump 33 to dose the medicine in vivo. The pump 33
is actuated to feed the medicine within a containing unit
32 to a cannula 31, thereby dosing the medicine in vivo.
[0053] Upon dosing the medicine in vivo, the glucose
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concentration value in vivo increases or decreases due
to an effect of the medicine. The glucose concentration
value in the blood and the glucose concentration value
in the interstitial fluid are thereby increased or decreased.
Upon dosing the insulinin vivo, the glucose concentration
value in the blood and the glucose concentration value
in the interstitial fluid decrease. Upon dosing the gluca-
gon in vivo, the glucose concentration value in the blood
and the glucose concentration value in the interstitial fluid
increase. For instance, when the glucose concentration
in the interstitial fluid has a high value, the insulinis dosed
in vivo, whereby the glucose concentration value in the
blood and the glucose concentration value in the inter-
stitial fluid decreases. For example, when the glucose
concentration in the interstitial fluid has a low value, the
glucagon is dosed in vivo, whereby the glucose concen-
tration value in the blood and the glucose concentration
value in the interstitial fluid increases. The medicine is
thus dosed in vivo, and the glucose concentration value
in the blood and the glucose concentration in the inter-
stitial fluid is thereby enabled to keep a desired value.
[0054] FIGS. 10 and 11 are flowcharts illustrating one
example of the measurement process according to the
second embodiment. A condition for starting a flow illus-
trated in FIGS. 10 and 11 is the same as the condition
for starting the flow depicted in FIGS. 6 and 7. Upon a
start of the flow illustrated in FIGS. 10 and 11, the trans-
mitting apparatus 1 transmits the response current value,
the measurement time, the activity factor data and the
detection time to the receiving apparatus 2, while the
receiving apparatus 2 receives the response current val-
ue, the measurement time, the activity factor data and
the detection time. Processes in steps S11 - S15 of FIG.
10 are the same as the processes in steps S01 - S05 of
FIG. 6. A process in step S16 of FIG. 11 is the same as
the process in step S06 of FIG. 7.

[0055] Processes in steps S17-S19 of FIG. 11 will be
described. In step S17, the control unit 21 determines
whether the minimum predicted value of the glucose con-
centration values in the interstitial fluid within the second
period is equal to or smaller than the firstreference value.
When the minimum predicted value of the glucose con-
centration values in the interstitial fluid within the second
period is not equal to or smaller than the first reference
value, the processing proceeds to step S18. Whereas
when the minimum predicted value of the glucose con-
centration values in the interstitial fluid within the second
period is equal to or smaller than the firstreference value,
the processing diverts to step S19. In step S19, the con-
trol unit 21 selects glucagon as the type of medicine, and
controls the pump 33 to dose the medicine in vivo. The
control unit 21 may select one of the plural dosage algo-
rithms stored in the storage unit 22, based on the pre-
dicted glucose concentration value in the interstitial fluid
within the second period. The control unit 21 may also
control the pump 33 to dose the medicine in vivo by using
the selected dosage algorithm. In step S17, the control
unit 21 may determine whether the predicted average
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value of the glucose concentration values in the intersti-
tial fluid within the second period is equal to or smaller
than the first reference value. When the predicted aver-
age value of the glucose concentration values in the in-
terstitial fluid within the second period is not equal to or
smaller than the first reference value, the processing pro-
ceeds to step S18. Whereas when the predicted average
value of the glucose concentration values in the intersti-
tial fluid within the second period is equal to or smaller
than the first reference value, the processing diverts to
step S19.

[0056] In step S18, the control unit 21 determines
whether the predicted maximum value of the glucose
concentration values in the interstitial fluid within the sec-
ond period is equal to or larger than the second reference
value. If the predicted maximum value of the glucose
concentration values in the interstitial fluid within the sec-
ond period is not equal to or larger than the second ref-
erence value, the processing loops back to step S11. For
example, after an elapse of predetermined time, the con-
trol unit 21 executes the process in S11. If the predicted
maximum value of the glucose concentration values in
the interstitial fluid within the second period is equal to
orlarger than the second reference value, the processing
divertstostep S19. Instep S19, the control unit 21 selects
insulin as the type of medicine, and controls the pump
33 to dose the medicine in vivo. The control unit 21 may
select one of the plural dosage algorithms stored in the
storage unit 22, based on the predicted glucose concen-
tration value in the interstitial fluid within the second pe-
riod. The control unit 21 may control the pump 33 to dose
the medicine in vivo by using the selected dosage algo-
rithm. In step S18, the control unit 21 may determine
whether the predicted average value of the glucose con-
centration values in the interstitial fluid within the second
period is equal to or larger than the second reference
value. When the predicted average value of the glucose
concentration values in the interstitial fluid within the sec-
ond period is not equal to or larger than the second ref-
erence value, the processing loops back to step S11.
Whereas when the predicted average value of the glu-
cose concentration values in the interstitial fluid within
the second period is equal to or larger than the second
reference value, the processing proceeds to step S19.
[0057] According to the second embodiment, there is
calculated the predicted glucose concentration value in
the interstitial fluid within the second period ranging from
the presenttime to the second time after the present time,
corresponding to the user’s activity status within the first
period ranging from the first predetermined time before
the present time to the present time. When the predicted
glucose concentration value in the interstitial fluid within
the second period does not fall within the range of the
predetermined concentration value, the medicine is
dosed in vivo. When the predicted minimum value or the
predicted average value of the glucose concentration val-
uesin the interstitial fluid within the second period is equal
to or smaller than the first reference value, glucagon is
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dosed in vivo, thereby enabling the glucose concentra-
tion value in the blood and the glucose concentration
value in the interstitial fluid to be kept at the desired val-
ues. This contrivance reduces therisk thatthe user enters
the hypoglycemic state. When the predicted maximum
value or the predicted average value of the glucose con-
centration values in the interstitial fluid within the second
period is equal to or larger than the second reference
value, insulin is dosed in vivo, thereby enabling the glu-
cose concentration value in the blood and the glucose
concentration value in the interstitial fluid to be kept at
the desired values. This contrivance reduces the risk that
the user enters the hyperglycemic state. According to the
second embodiment, it is therefore feasible to keep the
glucose concentration value in the blood and the glucose
concentration value in the interstitial fluid at the desired
values by predicting the fluctuations of the glucose con-
centration value, which take into consideration the body
motion status of the user and the body status pertaining
to the life support (vital-signs) of the user.

[0058] According to the second embodiment, one of
the plural dosage algorithms stored in the storage unit
22 is selected based on the predicted glucose concen-
tration value in the interstitial fluid within the second pe-
riod. The medicine is dosed in vivo by employing the se-
lected dosage algorithm. It is therefore feasible to select
the proper dosage algorithm by predicting the glucose
concentration value in the interstitial fluid within the sec-
ond period and to dose the medicine in vivo.

[0059] The first embodiment may be combined with
the second embodiment. When the predicted glucose
concentration value in the interstitial fluid within the sec-
ond period does not fall within the range of the predeter-
mined concentration value, the control unit 21 may exe-
cute the process of informing the user of the information
about the glucose concentration value in the interstitial
fluid, and the process of controlling the pump 33 to dose
the medicine in vivo. When the predicted glucose con-
centration value in the interstitial fluid within the second
period does not fall within the range of the predetermined
concentration value, the control unit 21 may also execute
at least one of the process of informing the user of the
information about the glucose concentration value in the
interstitial fluid, and the process of controlling the pump
33 to dose the medicine in vivo.

[0060] The control unit 34 of a dosage apparatus 3 may
execute a part or awhole of the processes to be executed
by the control unit 21 of the receiving apparatus 2. The
control unit 34 may acquire the glucose concentration
value in the interstitial fluid from the receiving apparatus
2. The control unit 34 may determine whether the pre-
dicted glucose concentration value in the interstitial fluid
within the second period falls within the range of the pre-
determined concentration value. The control unit 34 may
select glucagon or insulin as the type of medicine, and
may control the pump 33 to dose the medicine in vivo.
The storage unit 35 may store the plurality of dosage
algorithms. The storage unit 35 is one example of a "sec-
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ond storage unit". The control unit 34 may select one of
the plural dosage algorithms stored in the storage unit
35, based on the predicted glucose concentration value
inthe interstitial fluid within the second period. The control
unit 34 may control the pump 33 to dose the medicine in
vivo by using the selected dosage algorithm. The control
unit 34 may also select one of the plural dosage algo-
rithms stored in the storage unit 22, based on the pre-
dicted glucose concentration value in the interstitial fluid
within the second period. The control unit 34 may acquire
the selected dosage algorithm from the receiving appa-
ratus 2 and may control the pump 33 to dose the medicine
in vivo by using the selected dosage algorithm.

[0061] For example, a program (measuring program)
may be stored in a memory of the computer equipped in
at least one of the transmitting apparatus 1, the receiving
apparatus 2 and the dosage apparatus 3, and may be
run by the computer, whereby there respective process-
es in the first and second embodiments may also be at-
tained. The computer may include a processor instanced
by the CPU, a Micro Processing Unit (MPU) and a Field
Programmable Gate Array (FPGA), and may also include
a dedicated processor instanced by an Application Spe-
cific Integrated Circuit (ASIC). The respective processes
in first and second embodiments may be attained based
on a method (measuring method) by which the computer
runs the program. The program may be provided to the
computer via, e.g., a network or from a computer read-
able recording medium and other equivalent mediums
that retain the data in a non-transitory manner. The pro-
gram may be recorded on the computer readable record-
ing medium.

[0062] The measurement system including the trans-
mitting apparatus 1, the receiving apparatus 2 and the
dosage apparatus 3 has been described so far, and the
second embodiment is not, however, limited to this ex-
ample. The transmitting apparatus 1, the receiving ap-
paratus 2 and the dosage apparatus 3 may be provided
integrally as the measurement apparatus. The transmit-
ting apparatus 1 and the receiving apparatus 2 may be
provided integrally as the measurement apparatus. The
transmitting apparatus 1 and the dosage apparatus 3
may be provided integrally as the measurement appara-
tus. Thereceiving apparatus 2 and the dosage apparatus
3 may be provided integrally as the measurement appa-
ratus. Any one of the transmitting apparatus 1 and the
receiving apparatus 2 may also be provided as the meas-
urementapparatus. The control unit 13 of the transmitting
apparatus 1 may function as at least one of the "meas-
urement unit", the "acquiring unit", the "calculation unit",
and the "informing unit". The control unit 21 of the receiv-
ing apparatus 2 may function as atleast one of the "meas-
urement unit", the "acquiring unit", the "calculation unit",
and the "informing unit". The control unit 34 of the dosage
apparatus 3 may function as at least one of the "meas-
urement unit", the "acquiring unit", the "calculation unit",
and the "informing unit".
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<Computer Readable Recording Medium>

[0063] Itis possible to record a program which causes
a computer, machine, system (hereinafter, described as
computer and other equivalent hardware components)
to implement any of the functions described above on a
computer readable recording medium. By causing the
computer and other equivalent hardware components to
read in the program from the recording medium and ex-
ecute it, the function thereof can be provided. The com-
puter readable recording medium mentioned herein in-
dicates a recording medium which stores information
such as data and a program by an electric, magnetic,
optical, mechanical, or chemical operation and allows
the stored information to be read from the computer and
other equivalent hardware components. Of such record-
ing media, those detachable from the computer or the
like include, e.g., a flexible disk, a magneto-optical disk,
a CD-ROM, a CD-R/W, a DVD, a Blu-ray disc, a DAT,
an 8-mm tape, a flash memory and a memory card. Of
such recording media, those fixed to the computer and
other equivalent hardware components include a hard
disk, a ROM or the like.

Claims
1. A measurement apparatus comprising:

a measurement unit configured to measure a
concentration value of a specified substance
contained in a sample;

an acquiring unit configured to acquire informa-
tion about a user’s activity status;

a calculation unit configured to calculate a con-
centration value of the specified substance with-
in a second period ranging from present time to
second predetermined time after the present
time, based on a concentration value of the
specified substance within a first period ranging
from first predetermined time before the present
time to the present time and the information
about the user’s activity status within the first
period; and

an informing unit configured to inform a user of
the information about the concentration value of
the specified substance when the concentration
value of the specified substance within the sec-
ond period does not fall within a range of a pre-
determined concentration value.

2. The measurement apparatus according to claim 1,
further comprising a storage unit configured to store
a plurality of calculation algorithms,
wherein the calculation unit selects one calculation
algorithm from the storage unit, based on the infor-
mation about the user’s activity status within the first
period, and calculates the concentration value of the
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specified substance within the second period from
the concentration value of the specified substance
within the first period by using the selected calcula-
tion algorithm.

The measurement apparatus according to claim 1
or 2, wherein the information about the user’s activity
status contains a user’s activity quantity and user’s
biometric information.

The measurement apparatus according to any one
of claims 1 through 3, wherein the specified sub-
stance is glucose.

The measurement apparatus according to claim 4,
wherein the information about the concentration val-
ue of the specified substance contains information
representing a hypoglycemic state and information
representing a hyperglycemic state.

The measurement apparatus according to any one
of claims 1 through 5, wherein the acquiring unit ac-
quires the information about the user’s activity status
from at least one activity sensor, and

the at least one activity sensor includes a motion
sensor configured to detect a motion quantity of the
user.

The measurement apparatus according to any one
of claims 1 through 6, wherein the acquiring unit ac-
quires the information about the user’s activity status
from at least one activity sensor, and

the at least one activity sensor includes an attitude
sensor configured to detect an attitude of the user.

The measurement apparatus according to any one
of claims 1 through 7, wherein the acquiring unit ac-
quires the information about the user’s activity status
from at least one activity sensor, and

the at least one activity sensor includes a tempera-
ture sensor configured to measure a body tempera-
ture of the user.

The measurement apparatus according to any one
of claims 1 through 8, wherein the acquiring unit ac-
quires the information about the user’s activity status
from at least one activity sensor, and

the at least one activity sensor includes a pulse sen-
sor configured to measure a pulse rate of the user,
a heart rate sensor configured to measure a heart
rate of the user, or a pulse wave sensor configured
to measure pulse waves of the user.

The measurement apparatus according to any one
of claims 1 through 9, wherein the acquiring unit ac-
quires the information about the user’s activity status
from at least one activity sensor, and

the atleast one activity sensor includes a blood pres-
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sure sensor configured to measure a blood pressure
value of the user.

The measurement apparatus according to any one
of claims 1 through 10, wherein the measuring unit
continuously measures the concentration values of
the specified substance contained in the sample.

The measurement apparatus according to any one
of claims 1 through 11, further comprising a control
unit configured to controla dosing unitto dose a med-
icine in vivo,

wherein the control unit controls the dosing unit to
dose the medicine in vivo when the concentration
value of the specified substance within the second
period does not fall within a range of a predetermined
concentration value.

The measurement apparatus according to claim 12,
further comprising a second storage unit configured
to store a plurality of dosage algorithms,

wherein the control unit selects one dosage algo-
rithm from the second storage unit, based on the
concentration value of the specified substance within
the second period and the information about the us-
er’s activity status, and controls the dosing unit to
dose the medicine in vivo by using the selected dos-
age algorithm.

A measurement program for making a computer ex-
ecute:

a process of measuring a concentration value
of a specified substance contained in a sample;
a process of acquiring information about a user’s
activity status;

a process of calculating a concentration value
of the specified substance within a second pe-
riod ranging from present time to second prede-
termined time after the present time, based on
aconcentration value of the specified substance
within a first period ranging from first predeter-
mined time before the present time to the
present time and the information about the us-
er’s activity status within the first period; and

a process of informing a user of the information
about the concentration value of the specified
substance when the concentration value of the
specified substance within the second period
does not fall within a range of a predetermined
concentration value.

A measuring method comprising:

a process of measuring a concentration value
of a specified substance contained in a sample;
a process of acquiring information abouta user’s
activity status;
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a process of calculating a concentration value
of the specified substance within a second pe-
riod ranging from present time to second prede-
termined time after the present time, based on
aconcentration value of the specified substance
within a first period ranging from first predeter-
mined time before the present time to the
present time and the information about the us-
er’s activity status within the first period; and

a process of informing a user of the information
about the concentration value of the specified
substance when the concentration value of the
specified substance within the second period
does not fall within a range of a predetermined
concentration value.
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