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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a mobile com-
munication terminal equipped with temperature compen-
sation function for use in bio-information measurement.

2. Description of Related Art

[0002] A biosensor is device for the detection of an
analyte that combines a biological component with a
physicochemical detector component.

[0003] The biosensor is a biochemical sensor that se-
lectively detects and measures chemical substances
contained in samples and, in particular, detects organic
compounds, such as specific constituents of enzymes or
antibodies or microbes, which are sensitive to specific
matters. The biochemical sensor is utilized to detect and
measure organic compounds that are difficult to detect
by means of non-biochemical sensors that have been
used until now.

[0004] A first sensing mechanism of the biosensor is
as follows.

[0005] The biosensor detects organisms, such as spe-
cific constituents of enzymes or antibodies or microbes,
by means of a sensing element and converts the amount
(or concentration) of chemical substances detected by
the sensing element into voltage or current values by
means of transducers and electrodes.

[0006] In addition, the biosensor may be classified into
an enzyme sensor, a microbial sensor, and an immunity
sensor. The enzyme sensor and microbial sensor are
currently put to use. The most widespread example of a
commercial biosensor is the enzyme sensor, which uses
singularities of enzyme proteins acting only on specific
substrate molecules or responses.

[0007] Examples of the enzyme sensor developed or
currently utilized include a glucose sensor for detecting
blood glucose for patients suffering from diabetes, a urea
sensor used as a blood urea concentration sensor for
hemodialysis control of a bioartificial kidney, and a uric
acid sensor used as a blood uric acid concentration sen-
sor for patients suffering from gout. In addition, there has
been developed a multifunctional enzyme sensor detect-
ing the concentrations of two or more chemical substanc-
es at the same time. An example of the multifunctional
enzyme sensor is a freshness sensor that determines
the freshness of fish or meat by measuring the concen-
trations of three or more chemical substances at the
same time.

[0008] The microbial sensor is used in process man-
agement of fermentation industries such as alcohol fer-
mentation and glutamic acid fermentation, or in meas-
urement of BOD (Biochemical Oxygen Demand) that is
an index of water pollution. In addition, even though lower
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in sensitivity than the microbial sensor, a biosensor using
a large organism such as fish has been studied.

[0009] The immunity sensor using antibodies as a
sensing element is used in disease diagnosis. For in-
stance, recently there has been developed an immunity
sensor equipped with an antibody corresponding to a
marker peculiar to cancer as a sensing element. The im-
munity sensor may be used in early detection of AIDS
(Acquired Immune Deficiency Syndrome).

[0010] Recently there has been developed a small-
sized semiconductor biosensor equipped with a thin-film
shaped enzyme on a small semiconductor chip. If the
semiconductor biosensor is put to practical use, it can be
inserted to organisms to directly measure the constituent
parts of blood and other components, and the simulta-
neous measurement of a plurality of chemical substanc-
es can be carried out more easily and quickly.

[0011] A sensing mechanism of the biosensor is as
follows.

[0012] The biosensor irradiates a predetermined
range of wavelength on a target object by spectroscopic
method, analyzes areflected wavelength, and compares
it with a predetermined data table. Different ranges of
wavelengths are used depending on the types of target
object.

[0013] When organism information is measured with
the biosensor, blood glucose levels, cholesterol levels,
and hepatic metabolite levels are greatly affected by tem-
peratures. Accordingly, the temperature needs to be
compensated for accurate measurements.

[0014] Blood glucose measurement based on the
above-mentioned first mechanism has the following fea-
tures.

[0015] Since blood glucose levels of patients suffering
from glucosuria keep changing due to excessive exer-
cise, food and drink, and complications, they need to
keep monitoring the blood glucose levels. There are var-
ious kinds of blood glucose monitors, such as medical
devices for monitoring blood glucose levels, and mobile
phones equipped with blood glucose monitors.

[0016] FIG. 1 is a mobile communication terminal
equipped with a conventional blood glucose monitor.
[0017] A biosensor 1 applied with enzyme responding
to blood glucose is inserted into a biosensor insertion 5
of a battery pack 2 in a mobile communication terminal
10 equipped with a blood glucose monitor. The mobile
communication terminal 10 measures blood glucose lev-
els by means of a main body 8 and displays the levels
on a display unit 9.

[0018] Korean Patent Application Publication No.
2003-96652 discloses a mobile communication terminal
equipped with a conventional blood glucose monitor. Ac-
cording to the publication, after inserting a strip sensor
applied with enzyme reacting with glucose into a mobile
communication terminal, blood is injected into the strip
sensor. Alternatively, after injecting blood into the strip
sensor applied with the enzyme reacting with glucose,
the strip sensoris inserted into the mobile communication
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terminal. The glucose and enzyme react with each other
on the strip sensor, creating electrons. The electrons are
detected by a current sensor. The current sensor detects
current flowing through two terminals, and converts the
current into digital signals so as to be appropriate for an
input terminal of a mobile station modem (MSM). When
the digital signals are input to the MSM, the digital signals
are processed based on data (relationship of current/volt-
age based on reagent codes) stored in a memory unit,
and are displayed as blood glucose levels on a liquid
crystal display (LCD) device.

[0019] However, since the reaction between the glu-
cose and the enzyme in the mobile communication ter-
minal is sensitive to temperatures, there are the following
problems:

First, itis not possible to measure blood glucose lev-
els since the mobile communication terminal cannot
keep its temperature constant due to heat generated
from the mobile communication terminal itself.

Secondly, itis not possible to measure blood glucose
levels since the reaction temperature between the

glucose and enzyme cannot be detected.

SUMMARY OF THE INVENTION

[0020] The present invention provides a mobile com-
munication terminal equipped with temperature compen-
sation function for use in bio-information measurement,
which measures reaction temperature between glucose
and enzyme reacting with the glucose and corrects blood
glucose levels measured on the mobile communication
terminal based on the reaction temperature, and accu-
rately measures bio-information, such as blood glucose
levels, that is affected by temperatures.

[0021] According to an aspect of the presentinvention,
there is provided a mobile communication terminal
equipped with temperature compensation function for
use in bio-information measurement, including a biosen-
sor insertion in which a biosensor directly detecting bio-
information of a subject is inserted, a temperature meas-
urement unit measuring temperatures, and a controller
analyzing the bio-information inputted from the biosensor
based on stored analysis data and correcting the bio-
information using the temperature measured by the tem-
perature measurement unit, in which the temperature
measurement unit measures temperature of a target ob-
ject without contacting the target object directly.

[0022] The mobile communication terminal equipped
with temperature compensation function for use in bio-
information measurement according to the present in-
vention uses a non-contact temperature sensor to meas-
ure the temperature of biosensor housing, and corrects
bio-information, such as blood glucose levels, cholester-
ol levels, and hepatic metabolite levels, that is affected
by temperatures.

[0023] The biosensor may be applied with enzymes
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reacting with glucose, cholesterol, hepatic metabolite
and the like.

[0024] The enzyme reacting with glucose may be glu-
cose oxidase and glucose dehydrogenase.

[0025] The temperature measurement unit may be a
non-contact temperature sensor.

[0026] The non-contact temperature sensor may be
an infrared temperature sensor.

[0027] The mobile communication terminal equipped
with temperature compensation function for use in bio-
information measurement can be used to correct choles-
terol levels when a cholesterol measurement biosensor
is used instead of the glucose measurement biosensor.
[0028] The mobile communication terminal equipped
with temperature compensation function for use in bio-
information measurement can be used to correct hepatic
metabolite levels when a hepatic metabolite measure-
ment biosensor is used instead of the glucose measure-
ment biosensor.

[0029] A method of measuring bio-information using
the mobile communication terminal equipped with tem-
perature compensation function for use in bio-informa-
tion measurement according to the present invention in-
cludes measuring the temperature of biosensor housing
with a non-contact temperature sensor incorporated in
the mobile communication terminal, and using the tem-
perature as an enzyme reaction temperature to correct
values in a data table based on the enzyme reaction tem-
perature.

[0030] A method of measuring blood glucose using the
mobile communication terminal equipped with tempera-
ture compensation function for use in bio-information
measurement according to the presentinvention may fur-
therinclude returning to operation of determining whether
or not a bio-information measurement mode (blood glu-
cose measurement mode) is selected after general func-
tions of the mobile communication terminal are carried
out.

[0031] The amount of blood may be 1 to 10 w.¢.
[0032] A method of correcting cholesterol levels may
be the same as that of correcting the blood glucose levels
except that a cholesterol sensor is used instead of the
glucose sensor.

[0033] A method of correcting hepatic metabolite lev-
els may be the same as that of correcting the blood glu-
cose levels except that a hepatic metabolite sensor is
used instead of the glucose sensor.

BRIEF DESCRIPTION OF THE DRAWINGS

[0034] The above and other features and advantages
of the present invention will become more apparent by
describing in detail exemplary embodiments thereof with
reference to the attached drawings in which:

FIG. 1 is a mobile communication terminal equipped
with a conventional blood glucose monitor;
FIG. 2 is a mobile communication terminal equipped
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with temperature compensation function for use in
bio-information measurement according to an em-
bodiment of the present invention;

FIG. 3 is a block diagram of a mobile communication
terminal equipped with temperature compensation
function for use in bio-information measurement ac-
cording to an embodiment of the present invention;
and

FIG. 4 is a flow chart of a mobile communication
terminal equipped with temperature compensation
function for use in bio-information measurement ac-
cording to an embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0035] Exemplary embodiments in accordance with
the present invention will now be described in detail with
reference to the accompanying drawings.

[0036] FIG. 2 is a mobile communication terminal
equipped with temperature compensation function for
use in bio-information measurement according to an em-
bodiment of the present invention.

[0037] A mobile communication terminal 20 equipped
with a monitor for measuring blood glucose levels, cho-
lesterol levels, and hepatic metabolite levels measures
temperature of a biosensor housing 14 with a non-contact
temperature sensor 13. The non-contact temperature
sensor 13 is preferably an infrared sensor.

[0038] A biosensor 11 is inserted into a biosensor in-
sertion 15 in a battery pack 12. A main body 18 of the
mobile communication terminal 20 corrects its tempera-
ture to the temperature of the biosensor housing 14,
measures the blood glucose levels, cholesterol levels,
and hepatic metabolite levels, and displays measure-
ment results on a display unit 19.

[0039] FIG. 3 is a block diagram of a mobile commu-
nication terminal equipped with temperature compensa-
tion function for use in bio-information measurement ac-
cording to an embodiment of the present invention.
[0040] A power source 210 supplies power to a bio-
information measurement unit using the temperature-
compensated mobile communication terminal. The pow-
er source 210 mainly uses a battery.

[0041] A temperature measurement unit 220 is a non-
contact one, and measures the temperature of a strip
sensor housing.

[0042] A strip sensor having a bio-information detector
is inserted into the mobile communication terminal
through a strip sensor insertion 230.

[0043] A current measurement unit 240 receives the
power, has two terminals, and detects variations in cur-
rent based on the concentration of target materials be-
tween the two terminals.

[0044] A signal converter (ADC) 250 converts the de-
tected current to digital signals.

[0045] The bio-information may be detected by a spec-
troscopic method instead of the electrochemical method.
The spectroscopic method includes irradiating a prede-
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termined range of wavelength on a target object, analyz-
ing a reflected wavelength, comparing it with a predeter-
mined data table, and determining the target object. The
predetermined range of wavelength varies depending on
the types of target object.

[0046] A microprocessor 260 receives the digital sig-
nal, and outputs a control signal to receive the data table
and obtain concentration data of the target materials from
the digital signal.

[0047] Amemory unit270 stores data table concerning
reagent codes and relationship between current/voltage
based on temperatures, and outputs the data table to the
microprocessor 260 according to the control signal from
the microprocessor 260.

[0048] A display unit 280 of the mobile communication
terminal receives the concentration data from the micro-
processor 260 and displays the concentration data.
[0049] FIG.4is aflow chart of a mobile communication
terminal equipped with temperature compensation func-
tion for use in bio-information measurement according
to an embodiment of the present invention.

[0050] After operating the mobile communication ter-
minal (S310), it is determined whether or not the mobile
communication terminal is in a blood glucose measure-
ment mode (S320). If it is not in the blood glucose meas-
urement mode, the mobile communication terminal car-
ries out general functions (S400).

[0051] The temperature of the strip sensor housing is
measured with the non-contact temperature sensor
(S330).

[0052] The strip sensor is inserted into the strip sensor

insertion of the mobile communication terminal (S340).
[0053] Blood is collected and injected to the strip sen-
sor (S350).

[0054] Current is detected between the two terminals
by electrons created by reaction between glucose (blood
glucose) and glucose oxidase (S360).

[0055] The detected current is converted to a digital
signal (S370).
[0056] Concentration data indicating blood glucose

levels is acquired from the digital signal and the data
table compensated to the temperature of the strip sensor
housing (S380).

[0057] The concentration data is displayed on the dis-
play unit (S390).

[0058] After that, it returns to the operation S320 in
which it is determined whether or not the mobile commu-
nication terminal is in the blood glucose measurement
mode.

[0059] When the blood glucose measurement mode
is not selected, the mobile communication terminal car-
ries out the general functions (S400), and returns to the
operation S320.

[0060] A method of measuring and correcting choles-
terol levels and hepatic metabolite levels is the same as
the method of measuring and correcting the blood glu-
cose levels exceptthat a cholesterol sensor and a hepatic
metabolite sensor are used to measure the cholesterol
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levels and hepatic metabolite levels, respectively.

[0061] As apparent from the above description, since

the mobile communication terminal equipped with tem-
perature compensation function for use in bio-informa-

tion measurement measures temperatures with a non- 5
contact temperature sensor and compensates for the
temperature for bio-information measurement of the mo-

bile communication terminal, it is possible to accurately
measure various types of bio materials that are sensitive

to temperature. 10
[0062] While the presentinvention has been described

with reference to exemplary embodiments thereof, it will

be understood by those skilled in the art that various
changes in form and details may be made therein without
departing from the scope of the present invention as de- 15
fined by the following claims.

Claims
20
1. A mobile communication terminal equipped with
temperature compensation function for use in bio-
information measurement, including a biosensor in-
sertion in which a biosensor directly detecting bio-
information of a subject is inserted, a temperature 25
measurement unit measuring temperatures, and a
controller analyzing the bio-information inputted
from the biosensor based on stored analysis data
and correcting the bio-information using the temper-
ature measured by the temperature measurement 30
unit,
wherein the temperature measurement unit meas-
ures temperature of a target object without contact-
ing the target object directly.

35
2. The mobile communication terminal of claim 1,
wherein the biosensor includes glucose oxidase or
glucose dehydrogenase.
3. The mobile communication terminal of claim 1, 40

wherein the temperature measurement unitis a non-
contact temperature sensor.

4. The mobile communication terminal of claim 3,
wherein the non-contact temperature sensor is an 45
infrared temperature sensor.
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