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(7 ABSTRACT

The present invention relates to a blood sugar test device and
a method for transmitting a measured blood sugar level to a
blood sugar level administration server on the Internet. In
one embodiment, blood sugar test function is integrated in a
mobile terminal. In another embodiment, a blood sugar test
adaptor is connected to a connection terminal of a mobile
terminal, the adaptor being equipped with minimal functions
to perform blood sugar tests. In addition, both the mobile
terminal with integrated blood sugar test function and the
mobile terminal connected to the above blood sugar test
adaptor can transmit measured blood sugar level to the blood
sugar level administration server. A strip case is provided for
at an outer surface of the mobile terminal itself in the former,
while a strip case is located at an outer surface of the adaptor
in the latter.
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BLOOD SUGAR TESTER AND DATA UPLOADING
METHOD

TECHNICAL FIELD OF THE INVENTION

[0001] The present invention relates to a blood sugar test
device and a method for transmitting a measured blood
sugar level to a blood sugar level administration server on
the Internet, in particular, to a device enabling a mobile
communication terminal to test blood sugar level by inte-
grating blood sugar test function in the communication
terminal and a device enabling a mobile communication
terminal to display blood sugar level measured by a blood
sugar test adaptor connected to a connection terminal of the
mobile communication terminal, the blood sugar test adap-
tor being equipped with minimal functions to perform blood
sugar tests. In addition, both a mobile communication ter-
minal with integrated blood sugar test function and a mobile
communication terminal connected to the above blood sugar
test adaptor can transmit measured blood sugar level to
blood sugar level administration server on the Internet.

BACKGROUND ART

[0002] A blood sugar test, being measurement of glucose
level in blood, shall be conducted everyday to a patient with
fluctuating glucose level. Repeated blood sugar test even
within one single day shall be made for a patient diagnosed
as a heavy diabetic or other specific disease. Although a
blood sugar test is frequently conducted in a clinic or other
medical institution, various portable blood sugar test devices
are currently in supply to enable a patient to test his glucose
level personally in his everyday life. For a self-test of
glucose level, a patient normally requires a blood sugar test
device capable of measuring a glucose level, a needle
(lancet) for taking blood sample, a strip which is a test paper,
and a diabetic diary for recording the test results.

[0003] FIG. 1 shows a conventional portable blood sugar
test device 100. This blood sugar test device functions as
follows: If a test strip 130 is applied with a blood sample and
inserted into connector 120 of the blood sugar test device,
glucose level of the blood sample is automatically measured

and the measured glucose level is displayed on the display
window 110.

[0004] A glucose level thus measured and recorded in a
diabetic diary can serve as a guideline for controlling and
monitoring glucose fluctuation by diet, exercise, stress, etc.
as well as for administration of a diabetic. A well adminis-
tration of glucose level can prevent complications in the
eyes, the kidneys, the nerval systems, the blood vessels, etc.
caused by high glucose level, and contribute to a rapid
monitoring of a high or low blood pressure as well as curing
thereof.

[0005] However, for self-test of glucose level, a patient
must carry a blood sugar test device, a strip case, and a
diabetic diary for recording the test results, which is very
inconvenient in daily life. After a test, he shall record the test
result and take the records to a physician for further diag-
nostic and treatment.

DISCLOSURE OF THE INVENTION

[0006] The present invention, conceived to solve the
above problems, aims to provide a blood test device allow-

Jan. 27, 2005

ing a mobile communication terminal or a blood sugar test
adaptor to test a glucose level, whereby a strip case is
provided for at an out surface of the mobile communication
terminal or of the blood sugar test adaptor, thus freeing a
user from carry a strip case additionally.

[0007] Furthermore, the present invention aims to ecase
diagnosis and treatment of a diabetic by a physician by
allowing the physician to check glucose level of a patient in
real time through automatically recording results of blood
sugar tests at a blood sugar level administration server on the
Internet, thus freeing a user from the necessity of recording
results of blood sugar tests.

[0008] A still further objective of the present invention is
to provide a blood sugar test adaptor that allows a conven-
tional mobile communication terminal to be used as a blood
sugar test device by displaying a measured glucose level on
the display window of the mobile communication terminal,
not like a conventional blood sugar test device, and thus, is
convenient in carrying and competitive in both in size and
price in comparison to a conventional portable blood sugar
test device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] FIG. 1 is a plane view showing a conventional
portable blood sugar test device.

[0010] FIG. 2 shows an internal block diagram of a
mobile communication terminal with integrated blood sugar
test function.

[0011] FIG. 3 is a perspective view of a mobile commu-
nication terminal with integrated blood sugar test function.

[0012] FIG. 4 is a perspective view showing how a mobile
communication terminal is connected to a blood sugar test
adaptor.

[0013] FIG. 5 shows an internal block diagram of a blood
sugar test adaptor.
DESCRIPTION OF THE MAIN COMPONENTS
IN DRAWINGS
[0014]

[0015] 300: mobile communication terminal with inte-
grated blood sugar test function

[0016]
[0017]

100: portable blood sugar test device

500: blood sugar test adaptor
330, 570: strip

BEST MODE FOR CARRYING OUT THE
INVENTION

[0018] In order to achieve the above objectives, the
present invention provides two types of blood sugar test
device capable of measuring glucose level using a mobile
communication terminal.

[0019] One of the above devices relates to a mobile
communication terminal with blood sugar test function
integrated in it (to be called hereinafter, “mobile communi-
cation terminal with integrated glucose test function™) and
the other device relates to an adaptor equipped with minimal
blood sugar test function (to be called hereinafter, “glucose
test adaptor”), which is connected to a serial port of a mobile
communication terminal and displays a glucose level mea-
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sured by the glucose test adaptor on a display of the mobile
communication terminal connected thereto. Both the above
mobile communication terminal with integrated glucose test
function and a mobile communication terminal connected to
the above glucose test adaptor are capable of transmitting
glucose level measured by them to a blood sugar adminis-
tration server on the Internet, whereby a strip case is
provided for at an outer surface of the mobile communica-
tion terminal with integrated glucose test function in the
former, while a strip case is provided for at an outer surface
of the glucose test adaptor in the latter.

[0020] A mobile communication terminal with integrated
glucose test function in accordance with the present inven-
tion comprises a central processing part, a radio part, an
input part, a strip connector allowing a strip applied with
blood sample to be inserted into it, a sensor part for
measuring electric current corresponding to a glucose level,
a temperature sensor part for measuring temperature, a
signal conversion part for converting a measured electric
current into a glucose value referring to the respective
temperature, and a display part for displaying a measured
glucose level on display window of the mobile communi-
cation terminal.

[0021] A glucose test adaptor in accordance with the
present invention comprises corresponding parts to a strip
connector, a sensor part, a temperature sensor part, and a
signal conversion part in the mobile communication termi-
nal, in addition to a central processing part for controlling
function parts of the glucose test adaptor and a serial port for
transmitting measured glucose level to the mobile commu-
nication terminal.

[0022] In the following, a detailed description of the
preferred embodiments of the present invention is given
making reference to the accompanying drawings.

[0023] FIGS. 2 and 3 relate to a mobile communication
terminal with integrated glucose test function, while FIGS.
4 and 5 relate to a glucose test adaptor.

[0024] FIG. 2 shows an internal block diagram of a
mobile communication terminal with integrated glucose test
function.

[0025] The strip connector 270 is a part into which a strip
applied with a blood sample shall be inserted for measuring
the amount of glucose contained in the blood sample. A strip
is a test paper for measuring glucose level in a manner that
a patient takes a blood sample using a needle or lancet,
applies the blood sample on the strip and then inserts the
strip into the strip connector.

[0026] The sensor part 260 is a part for measuring electric
current present in the blood sample. Upon insertion of a strip
into the strip connector 270 the sensor 260 is automatically
activated to measure the electric current, and then, to trans-
mit the measured value to the signal conversion part 250.
Since this sensing occurs automatically with insertion of a
strip into the strip connector without manipulation by a user,
a separate user interface is not required.

[0027] The sensing is performed on the same principle as
in a conventional portable blood sugar test device, ie. by
measuring electric current flowing through the sensor when
electrons are emitted during oxidation process of glucose
through glucose oxidation enzyme, and by computing a
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corresponding glucose level. Accordingly, the sensor part
260 measures electric current during glucose oxidation
process in blood and then transmits the measured value to
the signal conversion part 250, whereupon the latter con-
verts the electric current value into a corresponding glucose
value.

[0028] The temperature sensor part 280 measures the
temperature at the time of measuring a glucose level and
transmits the measured result to the signal conversion part
250 so that an eventual error in the glucose value through
temperature changes can be corrected.

[0029] The signal conversion part 250 converts the current
value received from the sensor part 260 into a glucose value,
transmits the same to the central processing part 230, and
corrects an error in the measured glucose value based on the
temperature transmitted from the temperature sensor part
280.

[0030] The central processing part 230 controls not only
all communication functions of the mobile communication
terminal, but also all functional parts relating to the glucose
level measuring. It further functions to transmit a measured
glucose value to the display part 220 so that a glucose level
is displayed on the display window of the mobile commu-
nication terminal to allow a user to view the displayed
glucose level.

[0031] The display part 220 enables a user to view a
glucose value measured by displaying the same.

[0032] The input part 240 provides a user interface for
communication, which is the principal function of a mobile
communication terminal.

[0033] FIG. 3 is a perspective view of a mobile commu-
nication terminal with integrated blood sugar test function as
a strip applied with blood sample is inserted into it.

[0034] Here, result of a glucose test is displayed on the
display window 310 of the mobile communication terminal,
an example of such glucose value (120 mg/dl) is shown in
FIG. 3.

[0035] As strips of different size are used for diverse
conventional portable blood sugar test devices, a strip 300
having an appropriate size for a strip connector 340 is used
in a mobile communication terminal with integrated glucose
test function in accordance with the present invention.
Although the strip connector 340 is provided for at one side
of the mobile communication terminal in the above drawing,
it can be provided for at other locations as well, e.g. at upper
or bottom part of the mobile communication terminal.

[0036] Further, the mobile communication terminal can
also comprise a strip case 320 for storing strips. Although
the strip case 320 is installed at the right side of the mobile
communication terminal in the above drawing, it can be
located at other available locations of the mobile commu-
nication terminal as well, such as at the left side, at the
bottom part, at the rear side with battery case, etc.

[0037] FIG. 4is a perspective view showing how a mobile
communication terminal is connected to an external blood
sugar test adaptor.

[0038] Upon insertion of a strip 570 applied with blood
sample into the strip connector 360, the glucose test adaptor
500 measures the glucose level and transmits the measured
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glucose value to the mobile communication terminal 400 via
a serial port 510 of the glucose test adaptor. Upon receiving
a glucose value, the mobile communication terminal 400
displays the same on its display window 410 and at the same
time transmits the glucose value to a glucose level admin-
istration server on the Internet so that the measured glucose
value can be stored in the server.

[0039] Strips 570 in use for the conventional portable
blood sugar test devices are also applicable in the present
invention. Further, the glucose test adaptor 500 may com-
prise a strip case 580 for storing strips. Although the strip
case 580 is installed at a side of the glucose test adaptor in
the above drawing, it may be located at other available
locations of the glucose test adaptor as well, such as at the
front side, at the rear side, etc.

[0040] However, a mobile communication terminal to be
connected to the glucose test adaptor shall comprise pro-
grams for a glucose test adaptor interface as well as for
automatic reporting of glucose values to a glucose level
administration server. Such programs may be loaded to a
mobile communication terminal either through a manufac-
turing process, or through downloading of such programs
from a service center of mobile phone manufacturer.

[0041] FIG. 5 shows an internal block diagram of a
glucose test adaptor.

[0042] Since the strip connector 560, the sensor part 550,
the temperature sensor part 540, and the signal conversion
part 530 have the same functions as the corresponding parts
in the mobile communication terminal with integrated glu-
cose test function in FIG. 2, an explanation thereon is
omitted here. Accordingly, a description on the remaining
parts is given below.

[0043] The control part 520, being a part for controlling all
function parts of the glucose test adaptor, transmits glucose
level data to the serial port for further transmission to the
mobile communication terminal.

[0044] The serial port 510, being a part for RS-232 serial
communication with the mobile communication terminal,
may also be connected to the mobile communication termi-
nal via a cable. However, in present embodiment example of
the present invention, the glucose test adaptor is constructed
to connect directly to the mobile communication terminal by
insertion thereof into the serial port of the mobile commu-
nication terminal.

[0045] Both a mobile communication terminal with inte-
grated glucose test function as in FIG. 3 and a mobile
communication terminal connected to a glucose test adaptor
as in FIG. 4 transmit measured glucose values to a glucose
level administration server on the Internet after completion
of such measuring. For this purpose, the mobile communi-
cation terminal automatically connects to the glucose level
administration server upon measuring a glucose value and
logins with a user ID. After successful login, the mobile
communication terminal transmits the measured glucose
value to the glucose level administration server, whereupon
the latter stores the transmitted glucose value in an appro-
priate area of database for the respective individual user.
This automatic storage in the glucose level administration
server frees a user from the troublesome recording of every
result of glucose tests in a diabetic diary, and thus, provides
convenience to the user. Moreover, since a diabetic requires
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periodic checking and/or treatment by a physician, the
present invention provides great advantage both for the
patient and the physician by allowing the physician to view
a measured glucose value of a remote patient stored in the
glucose level administration server in real time.

[0046] Although the present invention has been described
above with reference to the embodiment examples and the
accompanying drawings, the scope of rights of the present
invention is not limited thereto, but rather, shall be deter-
mined by the claims attached herein after and their equiva-
lents, allowing various modifications and adaptations with-
out departing the spirit of the present invention, as those
skilled in the art will understand.

INDUSTRIAL APPLICABILITY

[0047] As described above, the present invention, by
allowing a user to test glucose level using a mobile com-
munication terminal including a strip case, frees the user
from troublesome carrying of a conventional blood sugar
tester and a separate strip case as it was necessary for a
conventional blood sugar test device. The present invention
further frees a user from annoying recording of the results of
glucose tests in a diabetic diary without the necessity to
carry a diabetic diary with him, by directly transmitting
results of glucose tests from a mobile communication ter-
minal to a glucose level administration server on the Inter-
net, and thus, enables a remote physician to view the
measured glucose values in real time.

1. A mobile communication terminal with integrated
glucose test function comprising:

a strip connector into which a strip applied with blood
sample can be inserted,

a sensor part for measuring electric current existent in
blood sample on said strip,

a temperature sensor part for measuring temperature at the
time of a glucose test,

a signal conversion part for converting said measured
electric current transmitted from said sensor part into a
glucose value referring to said temperature transmitted
from said temperature sensor part,

a radio part that transmits said glucose value measured to
a glucose level administration server on the Internet
through radio communication with a mobile commu-
nication base station,

a display part for displaying measured glucose value,
an input part for user interface, and

a central processing part which controls function parts of
said mobile communication terminal and transmits said
glucose value received from said signal conversion part
to said display part as well as to said radio part.

2. The mobile communication with integrated glucose test
function as set forth in claim 1, further comprising a strip
case for storage of strips at an outer surface thereof, said
strips being strips to be applied with blood sample.

3. A glucose test adaptor for use in connection with a
mobile communication terminal comprising:

a strip connector into which a strip applied with blood
sample can be inserted,
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a sensor part for measuring electric current existent in
blood sample on said strip,

a temperature sensor part for measuring temperature at the
time of a glucose test,

a signal conversion part for converting said measured
electric current transmitted from said sensor part into a
glucose value referring to said temperature transmitted
from said temperature sensor part,

a serial port for serial communication with a mobile
communication terminal capable of transmitting mea-
sured glucose value to said mobile communication
terminal, and

a central processing part which controls function parts of
said glucose test adaptor and transmits said glucose
value received from said signal conversion part to said
serial port.

4. The glucose test adaptor for use in connection with a

mobile communication terminal as set forth in claim 3,

Jan. 27, 2005

comprising a strip case for storage of strips at an outer
surface thereof, said strips being strips to be applied with
blood sample.

5. A method for transmitting measured glucose value to a
glucose level administration server on the Internet via a
radio network, comprising the steps of:

automatic connecting to and logging in a predetermined
glucose level administration server on the Internet by a
mobile communication terminal after a glucose test has
been performed by said mobile communication termi-
nal with integrated glucose test function or by a glucose
test adaptor connected to said mobile communication
terminal, and

transmitting measured glucose value to a glucose level
administration server on the Internet by said mobile
communication terminal via a radio network.
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