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(7) ABSTRACT

The medical device includes a device for the measurement of
a health parameter of a patient, a device for capturing a
fingerprint identifying the patient, a device for communicat-
ing with a remote server and a controller. When the controller
is activated by a single action of the patient, the controller
activates the device for the measurement of a health param-
eter of the patient and obtains a measured parameter in return,
activates the fingerprint capture device and obtains a finger-
print in return, and then provides the measured parameter and
the captured fingerprint to the communication device in order
to transmit the measured parameter and the captured finger-
print to the remote server.
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MEDICAL DEVICE FOR THE
MEASUREMENT AND PROCESSING OF A
HEALTH PARAMETER OF A PATIENT

RELATED U.S. APPLICATIONS

[0001] Not applicable.

STATEMENT REGARDING FEDERALLY
SPONSORED RESEARCH OR DEVELOPMENT

[0002] Not applicable.

REFERENCE TO MICROFICHE APPENDIX

[0003] Not applicable.
BACKGROUND OF THE INVENTION
[0004] 1. Field of the Invention
[0005] The invention relates to a medical device for remote

measurement and processing of a health parameter of a
patient. The invention permits the remote health monitoring
of a patient.

[0006] 2.Description of Related Art Including Information
Disclosed Under 37 CFR 1.97 and 37 CFR 1.98.

[0007] Portable medical devices are already commercially
available, which are easy to be used for measuring a health
parameter of the patient. These devices comprise namely a
device for measuring a parameter, for example a temperature,
ablood pressure, etc., and a device for displaying the result of
the measurement. These devices permit a patient to measure
himself some health parameters and to monitor the evolution
ofhis health parameters; they also permit the patient to inform
his physician of the results of measurements being per-
formed. Some of these devices also include means for trans-
mitting the result of the measurement to a remote server,
which the physician can have access to.

[0008] Onedifficulty ofthese devices is securing the data of
the patient and, for the physician, the need to ensure the
identity of the patient, whom the measurements were pet-
formed on.

[0009] Some of the existing medical devices have limited
access: in order to activate the device, a user must provide a
username, a password, etc. But once the device has been
activated, any person can use the device, so that nothing
guarantees that the person, whom the parameter measure-
ments are performed on, is the one associated with the pass-
word. Moreover, such devices are necessarily aimed at being
used by one single person, since one single username, one
single password, etc. permits the activation of the device.
[0010] Theaim ofthe invention is to cope with all or part of
the drawbacks of the existing medical devices.

SUMMARY OF THE INVENTION

[0011] Theinvention provides a novel medical device com-
prising a device for measuring a health parameter of a patient,
a device for capturing an imprint identifying the patient, a
device for communicating with a remote server and a control
means. The control means being adapted, when it is activated
by a single action of the patient, for:
[0012] activating the device for measuring a health
parameter of the patient, and obtaining in return a mea-
sured parameter,
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[0013] activating a device for capturing an imprint and
obtaining in return an imprint being captured that iden-
tifies the patient.

[0014] providing the measured parameter and the cap-
tured imprint to the communication device for transmit-
ting the measured parameter and the captured imprint to
the remote server.

[0015] The medical device according to the invention thus
permits the measurement of a health parameter of the patient,
the capturing of an imprint of the patient, whom the measure-
ment is performed on, and then especially to send together to
a remote server the measured parameter and the captured
imprint, allupon a single action by the patient. This permits to
guarantee the identity of the person, whom the measurement
has been performed on. Moreover, insofar as an imprint is
captured systematically at every new use of the medical
device, one and the same medical device can be used by
different people, and it is not necessary to store in the medical
device the imprint of the patient, nor a username or password.
Thus, the medical device according to the invention cannot be
used to fraudulently access confidential information of a
patient. Moreover, the use of the medical device according to
the invention is very simple for the patient, because the use of
the medical device, up to and including the transmission of
the results to the remote server, is fully automatic, the patient
intervening only to activate the control means.

[0016] The capturing of the imprint of the patient can be
performed before, simultaneously with or after the measure-
ment of the health parameter, the important thing being that:

[0017] activated by one single action by the patient, in
order to ensure that the measured parameter and the
captured imprint correspond to the same patient, the
measured parameter and the captured imprint are avail-
able together

[0018] atthe time of transmissionto the remote server for
further simultaneous processing.

[0019] Preferably, the device for measuring and the device
for capturing an imprint are activated simultaneously, or
almost simultaneously, by the control device, for example
with less than five seconds (and preferably less than one
second) between the activation of the device for measuring
and the activation of the device for capturing an imprint. In
these circumstances, it is physically not possible that the
imprint being captured by the device for capturing an imprint
belongs to a person other than the person, whom the measur-
ing device acts on.

[0020] Upon receipt of a transmission, the remote server
can namely:

[0021] based on the captured imprint, identify a patient
referenced in a database of patients, or issue a warning
signal if the patient is not referenced,

[0022] based on the measured parameter, validate that
said parameter is within the range of expected values for
the patient being identified or, if not, issue a warning
signal.

[0023] The validation signals or warning signals can then
be transmitted to an identified person (doctor, nurse, relative,
etc.) for proper treatment (visit to the patient, proposal of
appointment to the patient, etc.).

[0024] According to variants, in the case of the medical
device according to the invention, the device for measuring a
health parameter is for example, but non-restrictively:

[0025] a device for measuring the weight of the patient,
and/or
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[0026] a device for measuring the blood pressure of the
patient, and/or

[0027] adevice for measuring a level of creatinine in the
blood of the patient, and/or

[0028] adevice for measuring a level of blood glucose in
the blood of the patient, and/or

[0029] a device for measuring a level of prothrombin in
the blood of the patient, and/or

[0030] a device for measuring a temperature of the
patient, and/or

[0031] adevice for measuring a heart rate of the patient.

[0032] Of course, this list of measuring devices is not
exhaustive. More generally, the measurement device of the
medical device according to the invention can be any mea-
suring device known nowadays or likely to be developed in
the future, capable of measuring a health parameter of a
patient.

[0033] Of course, a medical device according to the inven-
tion can comprise several measuring devices; in this case, the
control means is preferably adapted, when activated by the
patient, for:

[0034] activating devices for measuring a health param-
eter of the patient, successively or simultaneously, and
obtaining in return a measured parameter from at least
some of the measuring devices,

[0035] activating the device for capturing an imprint and
obtaining in return an imprint that has been captured,
then,

[0036] supplying the measured parameters and the
imprint that has been captured to the communication
device for transmission to the remote server.

[0037] The device for capturing an imprint is, for example,
a device for capturing a fingerprint, means for capturing an
imprint of an eye, means for capturing an imprint of a face of
the patient, etc. Such imprints permit to identify a person in a
unique way.

[0038] In an embodiment being contemplated, the means
for capturing an imprint is a device for capturing a fingerprint,
comprising a touch screen arranged so to activate the control
means when the presence of a finger is detected on the touch
screen, and copying means arranged so as to capture an image
of an imprint of a finger into contact with the touch screen
when the copying means is activated by the control means.
The advantage of this embodiment is that the activation of the
control means and capturing of an imprint occur simulta-
neously or almost simultaneously: at one single application of
the finger of the patient on the touch screen, the touch screen
activates the control means, the control means activates the
copying means and obtains in return an image of an imprint of
the finger resting on the touch screen. The use of the medical
device according to the invention is thus very easy for the
patient, because the use of the medical device, up to and
including the transmission of the results to the remote server
is fully automatic, the patient intervening only to activate the
control means. Another advantage of a device for capturing a
fingerprint: such a device is nowadays widespread, reliable,
efficient and inexpensive.

[0039] According to an embodiment, the communication
device can comprise a device for storing a parameter for
connection to a communication network such as a telephone
network or a network such as Internet, and a transmission
device, and the control means is also adapted for:

[0040] reading from the storage device a connection
parameter and providing the connection parameter and a
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connection request to the transmission device, which
transmits to the communication network,

[0041] associating the measured parameter and the cap-
tured imprint in one single message and providing the
single message to the transmission device, which trans-
mits to the server through the communication network.

[0042] The control means may also be adapted, in addition
to the previous two steps, for:

[0043] reading in the storage device a subscription iden-
tification to a health service,

[0044] associating the measured parameter, the captured
imprint and subscription identification into a single mes-
sage, and delivering the single message to the transmis-
sion device, which transmits to the server through the
communication network.

[0045] The device for storing the connection parameters
and the subscription identification is for example a SIM card
or apredetermined areaina data storage device of the medical
device. The transmission device can be connected to the cable
or wireless communication network. In the case of a wireless
network, the transmission device can include, as the case may
be and in a way known per se, a data transmission/reception
antenna, and a modem: the modem is adapted for converting
a data, a message or an instruction received from the control
means into a format suitable for the communication network
and for transmitting the converted data, message or instruc-
tion onto the antenna.

[0046] The control means can also be adapted for encrypt-
ing the message before transmission to the remote server. This
prevents any malicious use of the single message.

[0047] The communication means can also comprise
means for receiving a message validating the receipt sent by
the remote server. The communication device can comprise in
addition a device for storing the validation message, or a
device for displaying said validation message, such as for
example a display screen, an indicator light or means for
displaying a sound signal (loudspeaker, . . . ); the control
means is, as the case may be, adapted for storing the valida-
tion message in the storage device, or for displaying, on the
display device, the validation message received from the
remote server. The patient is thus informed that his data has
been received by the remote server.

[0048] The control means can also be adapted to automati-
cally re-activate the communication device in case of failure
of a transmission of the measured parameter and the captured
imprint to the remote server, several times if necessary, until
receipt of the message of validation of receipt sent by the
remote server.

[0049] The medical device according to the invention can
also comprise a storage device, such as a rewritable memory
and the control means is adapted for storing in the storage
device the measured parameter and the captured imprint, or
the single message, according to variants. Preferably, the
control means is also adapted for deleting from the storage
device the measured parameter and the captured imprint, or
the single message, after transmission to the remote server.
Thus, after transmission, the confidential information cannot
be used.

[0050] The connection parameters correspond to a sub-
scription to the telephone network used for data transfer; they
are provided by the manager of the communication network.
The subscription identification is an identification delivered
to the patient (or to the healthcare professional providing the
medical device to the patient) when subscribing to a health
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service managing the use of medical devices according to the
invention; the subscription identification is for example
recorded by a healthcare professional in the storage device
(e.g. a SIM card.) of the medical device according to the
invention during the supply of the medical device to the
patient; in parallel, the healthcare professional, who assigns
the medical device to the patient transmits to the medical
healthcare service manager various information such as: an
identification of the medical device delivered to the patient,
an identification of the patient or parameters that identify the
patient in a unique way (name, address, etc.), an imprint (of
the type corresponding to those likely to be captured by the
medical device) of the patient, an identification of the health-
care professional assigning the medical device to the patient,
an identification of the healthcare professionals authorized to
access the information regarding the patient on the databases
of the healthcare service manager, etc.

BRIEF DESCRIPTION OF THE DRAWINGS

[0051] The invention will be better understood and further
features and advantages of the invention will become clear
from the following description of an exemplary embodiment
of a medical device according to the invention, which
example is given in a non-restrictive way. The description
should be read together with the attached drawings.

[0052] FIG. 1 shows a diagram of the use of a medical
device according to the invention.

[0053] FIG. 2 is an external schematic view of part of a
device according to the invention.

[0054] FIG. 3 is a detailed schematic view of the control
box of a device according to the invention.

DETAILED DESCRIPTION OF THE DRAWINGS

[0055] As stated above, a medical device according to the
invention comprises one or several devices for measuring a
health parameter of a patient, a device for capturing an
imprint 20 identifying the patient, a device for communicat-
ing 30 with a remote server 40 and a control means 50.
[0056] The device for capturing an imprint 20, the commu-
nication device 30 and the control means 50 are, in the
example shown, grouped together in one single control box
100, which can be of a small size, for example the size of a
mobile phone or a digital tablet.

[0057] In FIG. 3 the main components integrated in the
control unit are detailed. The thin line arrows indicate the
direction of transmission between two components, and the
thick line arrows indicate the direction of data transmission
between two components.

[0058] In the example shown, the measuring device is a
blood pressure gauge comprising namely a cuff 10 aimed at
being placed on the arm of a patient and, in the control box 50,
the control means 50 is connected to the cuff 10. In another
example, not shown, the medical device is forexample a chair
on which the patient can sit, which chair integrates several
measuring means, e.g. a weight measuring device, a casing
for taking blood and analyzing determined blood parameters
such, such as for example a level of creatinine, a temperature
measuring device positioned at the level of a resting zone for
the head of the patient on the back of the chair, etc. The box for
controlling the assembly is positioned on an arm of the chair,
so as to be manually accessible by the patient.

[0059] Depending on the size and shape of the measuring
means, the measuring means can be in the same control box
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100, or can be outside the box, connected to the control means
by a cable or wireless connection, permitting the exchange of
digital data (activation instructions and measurement results,
etc.).

[0060] In the example shown, the means for capturing an
imprint 20 is a means for capturing a fingerprint comprising a
touch screen 21 and a copying means adapted for capturing an
image of the touch screen 21. When the patient positions a
finger on the touch screen 21, the touch screen activates the
control means 50, which immediately activates the means for
copying the imprint of the finger on the touch screen 21.
[0061] Themeasuring means provide the measured param-
eter in the form of a digital signal, which can be used directly
by the communication means. In the same way, the means for
capturing an imprint provides an imprint in the form of a
digital signal, which can be used by the communication
means.

[0062] When it activated by the patient (arrow 71), the
control means 50 of the medical device according to the
invention is arranged for:

[0063] activating the measuring device 10 (arrow 72) and
obtaining in return a measured parameter (arrow 73), in
the example a value of the blood pressure of the patient

[0064] activating the device for capturing an imprint 20
(arrow 74) and obtaining in return an imprint (arrow 75),
then,

[0065] providing the measured parameter and the cap-
tured imprint to the communication device 30 (76) for
transmission of the measured parameter and the cap-
tured imprint to the remote server 40.

[0066] In the example shown, the communication device
30 comprises, in turn, a storage device 31, a transmission
device, a receiving device and a display device 34, driven by
the control means 50 as follows:

[0067] the control means reads from the storage device
31 a connection parameter (arrow 77) and provides the
connection parameter and a request for connectionto the
transmission device, which transmits to the communi-
cation network 110,

[0068] the control means associates the measured
parameter and the captured imprint in one single mes-
sage, encrypts the single message and provides the
encrypted message to the transmission device, which
transmits to the server 40 through the communication
network 110

[0069] the receiving device 40 receives from the remote
server a message for validating the receipt (arrow 78),
and

[0070] the control means 50 transmits the received vali-

dation message to the display device 34, which displays

1t.
[0071] In the example shown, the storage device 31 is for
example a SIM card, which contains identification param-
eters of the subscriber to a communication network, such as a
telephone network or a network such as Internet. The trans-
mission device and the receiving device include together an
antenna 32 and a modem 33. The display device 34 is an
indicator light, which displays for example a red color after
activation of the medical device and until receiving the vali-
dation message and then displays a green color after receiving
the validation message.
[0072] The measured parameter and the captured imprint
can be associated by a simple adjoining (end to end) of the



US 2015/0048956 A1l

two digital signals, by amodulation with each other, or by any
desired mathematical combination known in the field of digi-
tal signal processing.

[0073] Inthe example shown, the medical device also com-
prises a storage device 60, such as a writable memory. The
control device 50 is adapted for storing in the storage device
60 the single message, then for deleting from the storage
device the single message after transmission of the measured
parameter and the captured imprint, or the single message at
the remote server.

NOMENCLATURE
[0074] 10 measuring device
[0075] 20 imprint capturing device
[0076] 21 touch screen
[0077] 30 communication device
[0078] 31 storage device
[0079] 32 modem
[0080] 33 antenna
[0081] 34 indicator light
[0082] 40 remote server
[0083] 50 control means
[0084] 60 storage device
[0085] 100 control box
[0086] 110 communication network

1. A medical device comprising:

a device for measuring a health parameter of a patient,

a device for capturing an imprint identifying the patient,

a device for communicating with a remote server, and

a control means activated by a single action of the patient,

wherein said control means activates the device for mea-

suring a health parameter of the patient, and obtaining in
return a measured parameter,

wherein said control means activates a device for capturing

an imprint and obtaining in return a captured imprint that
identifies the patient, and

wherein said control means provides the measured param-

eter and the captured imprint to the communication
device for transmitting the measured parameter and the
captured imprint to the remote server.

2. Device according to claim 1, wherein the control means
simultaneously activates the device for measuring and the
device for capturing.

3. The device according to claim 1, wherein said health
parameter measured by the device for measuring is selected
from at least one of a group consisting of

weight of the patient,

blood pressure of the patient,

alevel of creatinine in blood of the patient,

alevel of blood glucose in the blood of the patient,

alevel of prothrombin in the blood of the patient,

a temperature of the patient, and

a heart rate of the patient.

4. Medical device according to claim 1, wherein the
imprint captured by the device for capturing is selected from
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at least one of a group consisting of a fingerprint, an imprint
of an eye and an imprint of a face of the patient.

5. Medical device according to claim 1, wherein said
imprint is comprised of a fingerprint, said device for captur-
ing comprising a touch screen arranged so to activate the
control means when the presence of a finger is detected on the
touch screen, and copying means arranged so as to capture an
image of an imprint of a finger into contact with the touch
screen when the copying means is activated by the control
means.

6. Medical device of claim 1, wherein the device for com-
municating comprises a device for storing a parameter for
connection to a communication network and a transmission
device, wherein the control means

reads from the storage device a connection parameter and

provides the connection parameter and a connection
request to the transmission device, the transmission
device transmitting to the communication network, and
wherein the control means associates

the measured parameter and the captured imprint in one

single message and provides the single message to the
transmission device, the transmission device transmit-
ting to the server through the communication network.

7. Device according to claim 6, wherein the control means

reads in the storage device a subscription identification to a

health service,

and wherein the control means associates the measured

parameter, the captured imprint and subscription identi-
fication into a single message, and delivering the single
message to the transmission device, the transmission
device transmitting to the server through the communi-
cation network.

8. Medical device according to claim 7, wherein the control
means encrypts the single message before transmission to the
remote server.

9. Device according to claim 7, wherein the device for
communicating further comprises means for receiving a
receipt validation message sent by the remote server.

10. Device according to claim 9, comprising also a display
device, said display device being selected from at least one of
a group consisting of a display screen, an indicator light, and
ameans for displaying a sound message, wherein the control
means displays, on the display device, the receipt validation
message received from the remote server.

11. Device according to claim 1, further comprising a
storage device, wherein the control means stores, in the stor-
age device, the measured parameter and the captured imprint,
or the single message.

12. Device according to claim 11, wherein the control
means deletes from the storage device the measured param-
eter and the imprint of the patient, or the single message, after
transmission of the measured parameter and the captured
imprint, or the single message at the remote server.
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