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BLOOD PRESSURE BEVICE

Inventor: Benjamin Atkin

Cross-Reference to Related Applications Section
This Application 18 a U.K. Non-Provisional Patent Application that clamms priority to ULS.
Provisional Patent Application S/N 63/088,204 filed on October 6, 2820 and to U.S. Non-
Provisional Patent Application S/N 17/494,137 filed on October 3, 2021, the entire contents of

10 which are hereby incorporated by reference in their entirety.

Field of the Embodiments
The field of the imnvention and its embodiments relate to an improved electronic blood
pressure device.
15
Background of the Embodiments
Hypertension is currently one of the most common discases in the United States. In order
to fight this epidemic, close monitoring and regulation of patients is strongly suggested by
medical professionals. Sphygmomanometers, or blood pressure monitors, are devices used to
20 measure blood pressure of an individual and are composed of an inflatable cuff that is configured
to collapse and then release the artery under the cuff in a controlled manner. A mercury or
ancroid manometer measures the pressure. Manual sphygmomanometers are used in conjunction

with a stethoscope when using the ansculiatory technique.
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As an alternative to the traditional blood pressure monitors, digital blood pressure
monitors provide convenience for the patient to monttor their blood pressure regularly. Common
digital blood pressure monitors present codes in response (o a blood pressure measurement faken,
which are ofien confusing for the patient. Moreover, such digital blood pressure monitors lack
the ability to store a multitude of blood pressure measurements. As such, what is needed is an
accurate and improved electronic blood pressure device that avoids such pitfalls in wost digital

blood pressure montiors.

Examples of related art include:

U5, Patent No. 6,699,195 B2 describes inputting time habit data representing daily time
habits of a patient and timings for blood pressure measurement determined by a medical doctor
into 8 blood pressure monitor. The predetermined timings are variably adjusted based on the
daily time habit data, and resulis of blood pressure measurements at the specified timings are
stored in a memory. A personal computer for the doctor of a medical facility receives and
outputs information read from the memory of the blood pressure monitor. Accordingly, blood
pressure measurements can be performed in timings adjusted in accordance with the daily habit
pattern of the patient, so that more accurate measurement can be achieved.

LS. Published Patent Application No. 2004/0176692 Al describes a blood pressure
monitor that associates information representing measuring time input from a clock with
measured blood pressure values so as fo store them in a memory. Blood pressure values
measured in a morning time zone and blood pressure values measured in an cvening Hime zone
are grouped based on the time information associated with the blood pressore values so as o be

stored in the memory. A data intra-group average calculating section ealculates averages of the
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blood pressure values in the groups, and a risk calculating section calculates a risk value based
on the calcolated results of the data intra-group average calculating section.

U.S. Patent No. 4,796,184 B2 describes a device that measures blood pressure
automatically using the oscillometric technique. The device includes a pressure cuff that is
automatically inflated to an initial pressure, which is calculated to be above the subject's
systolic pressure. The cufl'is then deflated stepwise in preset pressure increments whale cuft
pressure oscillations are sensed at each cuff pressure level and stored in a computer
incorporated into the device. Cuff deflation is continued until the cuff pressure is below the
subject's diastolic pressure, whereupon the cuff is automatically deflated. The computer then
fits a caleulated parabolic curve onto the greatest cuff pressure oscillation and onto a lesser
oscillation on each side of the greatest oscillation. From the thusly derived curve, the computer
determines the mean blood pressure, and the systolic and diastolic blood pressures.

WO 2012/078235 Al describes a blood pressure cuff. The blood pressure cuff is defined
by a first sheet and a second sheet. The first sheet has a first interior-inflatable surface attached
1o a second interior-inflatable surface of the second sheet to form an interior-inflatable portion
between the first sheet and second sheet. The interior-inflatable portion is in communication
with an opening to fluidly interconnect the interior inflatable portion with an exterior of the
cuff. A textured surface is included on the second interior-inflatable surface.

Some blood pressure measurement devices are known in the art. However, their means
of operation are substantially different from the present disclosure, as the other inventions fail

to solve all the problems taught by the present disclosure.
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Summary of the Embodimentis

The present invention and s embodiments relate to an improved electronic blood
pressure device. A first ernbodiment of the present invention describes an electronic blood
pressure monitor, The electronic blood pressure monitor includes a blood pressure
measurement unit. The blood pressure measurement unit includes numerocus components, such
as: a cull fitted to a blood pressure measurement site, a pressure adjusiment untt conbigured to
adjust a pressure applied fo the cult, a pressure detecting unit configured o detect a pressure
within the cuff adjusted by the pressure adjustment unit, and a calculstion unit configured to
calculate a blood pressure based on the detected pressure.

The electronic blood pressure monttor also includes a mermory. In examples, the
memory includes a caleulation unit. The slectronic blood pressure monitor Rurther includes a
display unit configured to display the blood pressure data, a time unit configured to indicate 8
time the blood pressure measurement was taken, and a storage unit configured fo store data
associated with the blood pressure caleulated by the caleulation unit in association with
condition data. In some examples, the time the blood pressure measurement was taken is saved
in the memory via a timestamp. The condition data indicates a condition concerning the blood
pressure at the time the blood pressure measurement was taken. In examples, the caleulation
unit is further configured to: calculate an average of the blood pressure data stored in the
memory for a time period {e.g., a day, a week, or a month).

Moreover, the electronic blood pressure monitor further includes a read unit. In some
exarnples, the read unit includes a comparison unif. The comparison unit is configured to
compare the blood pressure data from the memory with predetermined reference blood pressure

data and display, via the display unit, a result of the comparison.
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In additional examples, the display unit is further configured to display the blood
pressure data of two or more users. Further, a user is configured o progress from the blood
pressure data of a first user of the two or more users to a second user of the two or more users
in response to execution of an action on a progression component of the display unit. Ina
further cxample, the display unit is configured to display wording, rather than codes, associated
with the blood pressure or an error message associated with the electronic blood pressure
monitor.

In some examples, a process to capture the blood pressure measurement occurs
avtomatically and in real-time in response {o a voice command from a user. In other examples,
the calculation vnit is configured to calculate the blood pressure antomatically and in real-time
in respounse to the voice command from a user.

A second embodiment of the present invention describes a data processing apparatus.
The data processing apparatus includes a detachable memory configured fo store blood pressure
data calculated with a blood pressure measurement. The blood pressure data ts stored in
association with condition data. The data processing apparatus also includes a manipulation
unit configured to manipulate the conditions and a read and display unit configured to read the
blood pressure data from the detachable memory and display the read data on a display unit in
respouse to manipulation of the manipulation unit. In some examples, the data processing
apparatus further includes a communication unit configured to communicate with and/or
transmit the blood pressure data {o another device via Wi-Fi, Bluetooth, Bluctooth Low Energy
{Bluetooth LE}, or near-field cormnmunication (NFC). In further examples, the data processing

apparatus is cellular-enabled.
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In general, the present invention succeeds in conferring the following benefits and
obiectives,

The present invention provides an improved electronic blood pressure device that has an
enhanced interface configured to display blood pressure results of two or more users.

The present invention provides an improved electronic blood pressure device that is
voice activation enabled such that a process to capture the blood pressure measurement ocours
autornatically and in real-time in response (o 4 voice command from a user,

The present invention provides an improved electronic blood pressure device that is
voice activation enabled such that a calculation of the blood pressure occurs automatically and
in real-time in response 1o a voice command from a user.

The present invention provides an improved electronic blood pressure device having a
self-calibration process.

The present invention provides an improved electronic blood pressure device that is
configured to display wording, rather than codes, associated with the blood pressure or an ervor
message associated with the electronic blood pressure monitor.

The present invention provides an improved electronic blood pressure device that is
configured to store, in a memory, blood pressure measurements with a fimestamp to indicate a
time the blood pressure measurement was taken,

The present invention provides an improved electronic blood pressure device that is
configured to easily average multiple blood pressure measurements for a user.

The present invention provides a data processing apparatus that is configured to
communicate with and/or transmit the blood pressure daia o anocther device via Wi-Fi,

Bluetooth, Bluetooth Low Energy (Bluetooth LE), or near-field communication (NFC).



10

15

28

WO 2022/076494 PCT/US2021/053675

The present invention provides a data processing apparatus that is cellular-enabled.

Brief Description of the Drawings

FIG. 1 depicts a block diagram of an electronic blood pressure monitor, according to at
least some embodiments disclosed herein,

FIG. 2 depicts a schematic diagram of an electronic blood pressure monitor, according
1o at least some embodiments disclosed herein,

FIG. 3 depicts a block diagram of a method to use an electronic blood pressure monitor,
according to at least soime embodiments disclosed herein.

F1G. 4 depicts a schematic diagram of a data storage example, according to at least
some embodiments disclosed herein.

FIG. 5 - FIG. 11 depict schematic diagrams of a display portion and a main body of an
electronic blood pressure monitor, according to at least some embodiments disclosed herein.

FIG. 12 depicts a block diagram of a computer, according to at least some embodiments

disclosed herein,

Description of the Preferred Embodiments
The preferred embodiments of the present invention will now be described with
reference to the drawings. [dentical elements in the varicus figures are identified with the same
reference numerals. Reference will now be made in detail to cach embodiment of the present
invention. Such embodiments are provided by way of explanation of the present invention,

which is not intended to be limited thereto. In fact, those of ordinary skill in the art may
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appreciate upon reading the present specification and viewing the present drawings that various
modifications and variations can be made thereto.

FIG. 1 and FIG. 2 depict a block diagram and a schematic diagram, respectively, of an
electronic blood pressure monitor 1. The electronic blood pressure monitor T includes
numerous components, such as a cuff 5 (of FIG. 2). The cuff 3 is fitted to a blood pressure
measurement site of a user/subject and 1s pressurized by an air pressure and an air
tube 3 connecting a main body 2 of the electronic blood pressure monilor 1 to the cuff 5. The
main body 2 of the electronic blood pressure monitor 1 includes a display portion 4.

The display portion 4 of the main body 2 of the electronic blood pressure monitor 1
displays content to the user/subject. The main body 2 of the electronic blood pressure monitor |
also includes numerous components of 8 manipulation portion 40 (of FIG. 1) that are
manipuiatable by the user/subiect, such as a start/stop swiich 41, a clock setting switch 42, a
clock changing switch 43, a recall switch 44, & morning switch 51, an evening switch 52,
and/or a condition switch group 50, among others not exphicitly listed herein.

The start/stop switch 41 is manipulated to start and stop a blood pressure measurement
of the user/subject. The clock setting switch 42 and the clock changing switch 43 may be
manipulated to set and change a time of a timer 13 provided in the clectronic blood pressure
monitor 1. The recall switch 44 is manipulated to designate operations to read data regarding a
blood pressure measurement result stored in a memory 12 and display the read data on the
display portion 4 of the main body 2 of the electronic blood pressure monitor 1. It should be
appreciated that the memory 12 stores various data described herein, including measurement

data.
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The morning switch 51 may be manipulated to recall stored blood pressure
measurement data collected for a given user in a morning time zone, The evening
switch 532 may be manipulated to recall stored blood pressure measurement data collected fora
given user in the evening time zone. The condition switch group 50 includes numerous
switches corresponding to respective measurement conditions that may be manipulated to
designate the corresponding blood pressure measurement conditions. In some examples, the
morning switch 51 and the evening swiich 532 are included in the condition switch group 30.

Further, the electronic blood pressure monitor 1 includes a pressure sensor 14 that
outputs a change in a pulse pressure of the user/subject at the measurement site detected via an
air bag 21 contained in the cuff 5 as a pulse wave signal. The electronic blood pressure
monttor 1 also includes an amplification circuit 15 that amphifies a voliage signal indicating the
pressure output from the pressure sensor 14, A pump 16 and a valve 18 are configured to adjust
a pressurizing (air pressure) level of the air bag 21. The electronic blood pressure monitor 1
further includes a pomp driving circuit 17 and a valve driving circuit 19, The pump driving
circuit 17 drives the pump 16 and the valve driving circuit 19 adjusts an opening/closing of the
valve 18.

The electronic blood pressure monitor 1 additionally includes the memory 12, 3
timer 13 that performs time-counting operation and outpuis the time data, a communication
interface 22, a power supply portion 28, and a central processing unit (CPU) 20 that controls
the respective portions. It should be appreciated that the communication interface 22 controls
communication of the electronic blood pressure monitor 1 with an external wired or wircless
communication line NT. Further, the CPU 20 communicates with an exiernal data processing

apparatus 130 (of FIG. 12} via the communication interface 22 and the communication lne NT.
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For example, the CPU 20 may transmit data of blood pressure measurement resulfs read from
the mermory 12 to the data processing apparatus 130 via the communication interface 22 and
the communication ling NT,

The CPU 20 has a memory {not shown) for temporarily storing data, a read and display
portion 25, a calculation portion 28 for calculating blood pressure and pulsation, and a data
storing portion 30 having a function of storing blood pressure measurement data in the
memory 12, Moreover, the CPU 20 has a function for processing the blood pressure
measurement data. The read and display portion 235 controls the display on the display
portion 4. The functions of read and display portion 23, the calculation portion 28, and the data
storing portion 30 are realized as the CPU 20 reads and executes a prescribed program from the
memory 12

The calculation portion 28 includes an average calculation portion 6 that calculates an
average of the blood pressure measurement data. In some examples, the memory 12 may be
formed of a partial memory storing various programs and data controlling the operation of the
electronic blood pressure monttor 1 and a partial memory storing the blood pressure
measuwrement data, and the partial memory storing the blood pressure measurement data may be
provided to the electronic blood pressure monttor 1 in a detachable manner.

As shown in FIG. 1, the air bag 21 is connected to the pressure sensor 14, the
pump 16, and the valve 18 via the air tube 3. The power supply portion 29 is configured to
supply power for driving the respective portions and is formed of a battery or a commercial
power source. The calculation portion 28 is configured to calonlate a blood pressure value and a

pulse rate based on a pulse signal input from the amplification cireuit 15,

10
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During blood pressure measurement, the calculation portion 28 is configured {o convert
the pulse signal output from the amplification circuit 135 to digiial data, The caleulation portion
28 is then configured to apply an algorithm to the data to calculate a sysiolic blood pressure, a
diastolic blood pressure, and a pulse rate.

As described herein, the “systolic blood pressure” measures the force of blood against
an individual’s artery walls while the individual’s veniricles sgueeze and push blood out to the
rest of the individual’s body. For a typical adult, the systolic blood pressure is normally less
than 140 mmHg,

As described herein, the “diastolic blood pressure” measures the force of blood against
the individual’s artery walls as the individual’s heart relaxes and the ventricles are allowed to
refill with blood. Diastole — the period of time when the individual’s heart relaxes between
beats — i3 also the time that the individual’s coronary artery is able to supply blood to the
individual’s heart. For a healthy adult, the diastolic blood pressure is normally less than 90 mum
Hg.

As defined herein, the “pulse rate” is the number of heartbeats of the individual per
minute. The resting pulse rate for an average adult is between 60 and 80 beats per minute.

It should be appreciated that the electronic blood pressure monitor 1 comprises a self-
calibration test. Accuracy of blood pressure measurements 18 dependent upon the “exhaust
veloeity™, or deflation rate, of the cuff 5. The electronic blood pressure monitor 1 is configured
to operate with a deflation rate of 2 to 3 mum Hg per step, as recommended by the American
Heart Association {AHA). See, Liz Smith, “New AHA Recommendations for Blood Pressure
Measorement,” Am Fam Fhysician, 2003, 72(7), Pages 1381-1398, the contents of which are

hereby incorporated by reference in its entirety.

11
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The electronic blood pressure monitor 1 comprises an analysis component {not shown}
that is configured o, aviomatically and in real-tire, detect the deflation rate and compare the
deflation rate 1o the predetermined deflation rate of 2 to 3 mm Hg per step. In response fo a
determination that the deflation rate is greater than the predetermined deflation rate of 2 t0 3
mun Hg per step, the electronic blood pressure monitor 1 is configured to, automatically and in
real-time, decrease the deflation rate to the predetermined deflation rate. In response to a
determination that the deflation rate is less than the predetermined deflation rate of 2 to 3 mm
Hg per step, the electronic blood pressure monitor 1 is configured to, avtomatically and in real-
time, increase the deflation rate to meet the predetermined deflation rate of 2 o 3 mum Hg per
step. It should be appreciated that the specifics of the self-calibration test are provided for
illustrative purposes only and other self-calibration tests are contemplated by Applicant’s
disclosure.

FI1G. 3 depicts a block diagram of a method {o use the electronic blood pressure monitor
1. The method of FIG. 3 includes numerous process sieps. It should be appreciated that the
process steps of FIQ. 3 are pre-stored in the memory 12 as a program and are read and executed
by the CPU 20,

A process step 31 begins the method of FIG. 3 and includes the user/subject winding the
cuff 5 around the measurement site (e.g., the upper arm, the wrist, and/or the finger of the
user/subject) and manipulating the start/stop switch 41 of electronic blood pressure monitor 1.
In response to such manipulation, the manipulation signal is applied to the CPU 20. The CPU
20, in response to the applied manipulation signal, controls the power supply portion 29 {o start

power supply to the respective portions.

12
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A process step 32 follows the process step 31 and includes initializing the electronic
blood pressure monitor 1, During this process step, the CPU 20 controls portions of FIG. 1o
evacuate the air within air bag 21 such that the output level of pressure sensor 14 15 0 mmHg.
Next, a process step 33 follows the process step 32 and includes the CPU 20 controlling certain
portions of FIG. 1 to increase the pressure within air bag 21 to the systolic blood pressure of the
subject +40 nunHg.

A process step 34 follows the process step 33 and includes the CPU 20 gradually
decreasing the pressure within air bag 21, During this process, the pressure within air bag 21 is
detected by the pressure sensor 14. A process step 35 follows the process step 34 and includes
the calculation portion 28 of the CPU 20 calculating the systolic blood pressure value, the
diastolic blood pressure value, and the pulse rate of the user/subject based on the detected
pressure,

it should be appreciated that the method of FIG. 3 may measure the systolic blood
pressure value, the diastolic blood pressure value, and/or the pulse rate of the user/subject via a
pressure-increasing process. In further examples, the systolic blood pressure value, the diastolic
blood pressure value, and the pulse rate of the user/subject may be calculated as an average
based on numerous factors and conditions, For example, the systolic blood pressure value for
the user/subject may be calculated as an average for a week’s time. In another example, the
diastolic blood pressure value for the user/subject may be calculated as an average for every
morning (e.g., between 4:00 AM — 10:00 AM) for a month’s time. The CPL 20 then
temporarily stores the systolic blood pressure value, the diastolic blood pressure value, and the

pulse rate of the user/subject in an internal memory of the CPU 20,

13
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A process step 36 follows the process step 35 and includes displaying, via the read and
display portion 25, the systolic blood pressure value, the diastolic blood pressure value, and/or
the pulse rate of the user/subject on display portion 4. The data storing portion 30 of the CPU
20 is then configured to read the systolic blood pressure value, the diastolic blood pressure
value, and the pulse rate of the user/subject temporarily stored in the internal memory of the
CPU 20 and store the systolic blood pressure value, the diastolic blood pressure value, and the
pulse rate of the user/subject in the memory 12 in association with time data counted by the
timer 13 as the measurement time data.

It should be appreciated that measurement results (e.g., the systolic blood pressure
value, the diastolic blood pressure value, and/or the pulse rate of the user/subject) may be
stored in the memory 12 as shown in FIG. 4. FIG. 4 depicts a schematic diagram of one such
data storage example, which is provided for ilhustrative purposes only. It should be appreciated
that other manners of data storage are contemplated by Applicant’s disclosure.

In a further example, the electronic blood pressure monitor 1 may comprise a voice
activation component, engine, application, or program, such that the method of FIG. 3 may
begin upon detection and recognition of a predetermined voice command stored in the memory
12.

In FIG. 4, the measurement resulls are stored in the memory 12 in units of records Ri
(i=1,2, ..., m). For example, a Record Ri includes measurement time data Ti, systolic blood
pressure data SBPi, diastolic blood pressure data DBPI, and pulse rate data PLSL For the
measurement time data Ti, the CPU 20 receives data of the start or end time when the blood
pressure was measured, as determined by the timer 13, and converts the data o measurement

time data Ti (including vear, month, day, howr, and/or minute), which is stored in the Record

14



10

15

28

WO 2022/076494 PCT/US2021/053675

Ri. As such, the measurement time data Ti indicates a measurement condition concerning the
corresponding sysiolic blood pressure data SBP1 and diastolic blood pressure data DBPL In
some examples, the measurement time data Ti of the Record Ri may be a timestamyp.

As depicted in FIG. 4, the Records Ri are stored in the memory 12 in a chronological
sequence of measurement times, from the data measured most recently to the date measured
most previously, It should be appreciated that in other examples, the Records Ri may be stored
in the memory 12 in another chronological sequence of measurement times, from the data
measured most previously to the data measured most recently.

It the user/subject wishes o recall the blood pressure measurement data stored in the
memory 12, the user/subject may first manupulate the recall switch 44, In response, the read and
display portion 25 of the CPU 20 starts reading the Record Ri stored most recently from the
memory 12 and displays the measurement result on the display portion 4. This process is
carried out every time the user/subject manipulates the recall switch 44 to read the Records Ri
from the memory 12 from the latest {most recent) to the carliest (Jeast recent). It should be
appreciated that in some examples, the Record Ri may be recalled from the memory 12 in the
opposing order, from the earliest (least recent) to the latest {most recent).

In another example, the user/subject may manipulate the morning switch 51. In
response, the read and display portion 25 of the CPU 20 reads the Record Ri from the memory
12 that was stored most recently and determines whether the time data Ti of the read Record Ri
indicates any time from 4:00 AM to 10:00 AM. In response to a determination that the time
data Ti of the read Record Ri fails to fall within the time frame from 4:00 AM to 10:00 AM, the
read and display portion 25 of the CPU 20 reads the next latest Record Ri from the memory 12

and then assesses whether the time data Ti of the read Record Ri indicates any time from 4:00

13
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AM 1o 10:00 AM. It should be appreciated that this process assumes that the data indicating the
time from 4:00 AM to 10:00 AM is stored in advance in memory 12 or incorporated in the
logic of the program, or input by the user/subject.

If the read and display portion 25 determines that the time data Ti of the Record Ri
indicates any time from 4:00 AM to 106:00 AM, the read and display portion 25 displays the
measurement result on the display portion 4 based on the content of the relevant Record Ri
This process is repeated every time the morming switch 31 is manipulated. It should be
appreciated that the same process steps may occur for the evening switch 52 for an evening
fime frame, such as 5:00 PM to 9:00 PM.

FI1G. § ~FIG. 8 depict schematic diagrams of the display portion 4 and the main body 2
of the electronic blood pressure monitor 1. As described, the main body 2 of the electronic
blood pressure monitor 1 may include: the start/stop switch 41, the clock setting switch 42, the
clock changing switch 43, the recall switch 44, the morning switch 51, and/or the evening
switch 52, among other components not explicitly listed herein.

The display portion 4 of the electronic blood pressure monitor 1 may display the Record
Ri associated with measurement data, as explained previously. For example, as shown in FIG.
3, the display portion 4 may display systolic blood pressure data 61 based on systolic blood
pressure data SBPi, diastolic blood pressure data 62 based on diastolic blood pressure data
D3BP, pulse rate data 63 based on pulse rate data PLS, and time data 64 based on measurement
time data Ti. The time data 64 may display the month, the date, the howr, and/or the minute.

Also shown in FIG, 5, the display portion 4 may display a mark 65. The mark 65 may
coincide with the time frame associated with the Record Ri. For example, and as depicted in

FIG. 3, if the Record Ri is associated with the morning time frame, the mark 65 may be

16
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associated with a morning symbeol, such as a sun. In another example, if the Record Riis
associated with the evening time frame, the mark 65 may be assoctated with an evening
symbol, such as a moon,

In an aiternative embodiment, the systolic blood pressure data 61, the diastolic blood
pressure data 62, the pulse rate data 63, and the time data 64 may be displayed in order from
the earliest o the latest. In further examples, the systolic blood pressure data 61, the diastolic
blood pressure data 62, the pulse rate dala 63, and the time data 64 may be displayed in order
from the latest to the earliest. In a further example, the voice activation component, engine,
application, or program may display the measurement data in response to detection and
recognition of a predetermined voice command stored in the memory 12,

In additional examples, the display portion 4 of the elecironic blood pressure monitor 1
may display the Record Ri associated with the most recent measurement data for the
user/subject, along with the most recent 100 Records Ri.

In a further ensbodiment, and as depicted in FIG. 6, the mark 65 may be replaced with a
first light emitting diode (LED) 654 and a second LED 63B. In an example, the first LED may
correlate to 3 morning time zone/frame and the second LED 65B may correlate to an evening
time zone/frame. In this example, the read and display portion 25 may be configured to furn the
first LED 65A and/or the second 65B on in accordance with the measurement condition {(e.g.,
the moming or evening time zone/frame) of the blood pressure measurement data being
displayed. In a further example, the first LED 65A may be on and the second LED 658 may be
off, in response to the manipulation of morning switch 51, o show that the measurement data

being displayed is associated with the morning time rone/frame.
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In ancther embodiment, the measurement data associated with the morning time frame
may be recalled sequentially every time the morming switch S1 is manipulated by the
user/subject. Alternatively, the measurement data associated with the evening time frame may
be recalled sequentially every time the evening switch 52 is manipulated by the user/subject.

In some examples and in accordance with FIG. 7, a comparison and notification portion
7 of the read and display portion 25 of F1G. 1 may compare the systolic blood pressure data 61
1o a reference value and the diastolic blood pressure data 62 to a reference value. Moreover, the
reference values may also be pre-stored in an internal memory in the CPU 20,

A result of the comparisen may be displayved via a notification mark 70 (of FIG. 7). In
some examples, the notification mark 70 may be displayed in addition to the display data, as
depicted in FIG. 7. If the comparison and notification portion 7 determines that the systolic
blood pressure data 61 is greater than or equal to the reference value and/or the diastolic blood
pressure data 62 is greater than or equal to the reference value, the notification mark 70 may be
displayed. As depicted in FIG. 7, the notification mark 70 may take the shape of an upwards
arrow to indicate that one or more of the systolic blood pressure data 61 and the diastolic blood
pressure data 62 are higher than expected, based on the reference values. In further examples,
the notification mark 70 may be lighted while displayed. In other examples, the notification
mark 70 will be displayed via one or more blinking lights. In additional examples, the
electronic blood pressure monitor 1 may vibrate and/or the electronic blood pressure monitor 1
may produce one or more sounds for notification to the user/subject if the systolic blood
pressure data 61 and/or the diastolic blood pressure data 62 are higher than expecied.

As shown in FIG. § and FIG. 9, the notification mark 70 need not be pictorial and may

include wording to alert the user/subject of the user’s/subject’s blood pressure. For example, as
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shown in FI1G. 8, the notification mark 70 may display the wording, “High Blood Pressure,” o
indicate that the user/subject’s, assuming the user/subject is an average adult, has a systolic
blood pressure between 130-139 mmHg and/or has a diastolic blood pressure between 80-89
mmHg. As shown in FIG. 9, the notification mark 70 may display the wording, “Flevated
Blood Pressure,” to indicate that the user/subject’s, assuming the user/subject is an average
adult, has a systolic blood pressure between 120-129 munHg and/or has a diastolic blood
pressure less than 80 mmHg. Other appropriate wording may include, but is not limited to,
“Normal Blood Pressure,” “Hypertensive Crisis — Seek Emergency Care,” “High Blood
Pressure — Stage 1,” and/or “High Blood Pressure — Stage 2.7

In other examples, the notification mark 70 may display wording associated with errvor
messages of the electronic blood pressure monitor 1. The display of wording, rather than codes,
for error messages and the status of the blood pressure of the user/subject is provided for user
convenience and ease of understanding.

It should further be appreciated that in some examples, the measurement data may be
recalled after the user/subject gets up, before the user/subject goes to bed, before the
user/subject cats a meal, after the user/subject eats the meal, before the user/subject exercises,
before the user/subject takes a medication, afier the user/subject takes the medication, and/for
after the user/subject exercises, among others, The user/subject may manipulate a switch in the
condition swiich group 50 corresponding to the desired measurement condition {e.g., before the
user/subject exercises).

An example storage associated with these conditions may include grouping the Records
Ri of measurement result data based on the conditions designated at the time the blood pressure

measurement was taken and storing them in areas provided in advance in the memory 12 for
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the respective groups. For example, the measurement results may be stored in units of the
Records Ri. Each of the Records Ri includes the measorement time data Ti, the systolic blood
pressure data SBP, the diastolic blood pressure data DBPY, and the pulse rate data PLSL |
should be appreciated that this example is provided for iHustrative purposes only and other
examnples are contemplated. In some examples, the Records Ri are stored in order from the
latest 1o the earliest. In other examples, the measurement data may be stored in pairs in the
memory 12.

In an example, the electronic blood pressure monitor 1 may store measurement data for
two or more users. In some examples, & guantity of the two or more users is four. However, it
should be appreciated that the quantity of the two or more users 18 not lmited to any particular
quantity. In an example, a user or a third-party, such as a parent, may wish to view the
measurement data for two or more children. In a further example, a doctor may wish to view
the measurement data for the two or more patients.

Each of the two or more users who have blood pressure measurements taken by the
electronic blood pressure monitor 1 may be associated with a unique identifier stored in the
memory 12, Such unique identifier is also associated with the measurement data for that user.
As shown in FIG. §, the main body 2 of the electronic blood pressure monitor 1 includes a user
component 66,

The user/third-party may interact with the user component 66 to display the Record Ri
associated with measurement data for a user of the two or more users. As shown in FIG. 10, the
user of the two or more users associated with the Record Ri may be a user A 67. Ithe
user/third-party wishes to view the Record Ri associated with measurement data for another

user of the two or more users, such as a user B 68 (of FIG. 11), the user/third-party may exert
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an action on a progression component 69 {of FIG. 10} to view the measurement data associated
with the second or next user of the two or more ysers. In another example, the user/third-party
may exert a swipe action on the display portion 4 to view the measurement data associated with
the second or next user of the two or more users.

FIG. 12 depicts a block diagram of a computer, according to at least some embodiments
disclosed herein. Referring to FIG. 12, the data processing apparatus 130 includes a display
147. The display 147 may be a liguid crystal display or a cathode ray tube, among other
examples not explicitly disclosed herein. The data processing apparatus 138 also includes other
components, such as: a keyboard 141 and a mouse 142, a8 CPU 140 for centrally controlling the
data processing apparatus 130, a memory 148 configured to include Read-Ounly Memory
(ROM) or Random Access Memory (RAM), a fixed disk 149, a Flexible Disk (FI3) driver 143
mounted detachably with the FDD 144 and accessing the mounted FD 144, a Compact Disc
Recordable (CD-R) driver 145 mounted detachably with the CD-R 146 and accessing the
mounted CD-R 146, and a communication interface 150 for communicably connecting data
processing apparatus 130 with a commumication line NT. The respective portions are connected
via a bus in a communicable manner, The detachable recording medium is not limited to the
FD 144 or the CD-R 146 and may include others not explicitly listed herein,

The recalling function of the measurement data described herein is realized by a
program. The program is stored in a computer-readable recording medivm in FIG. 12, The
recording medium may be the memory 14§, the FD 144, or the CD-R 146. The program
recorded on the recording medium may be read and executed by the CPU 140, Alternatively,
the program recorded on the recording medium may be read and loaded to a prescribed

program memory area {(e.g., prescribed area in the memory 148) in FIG. 12, and then read from
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the relevant area and executed by the CPU 140. In another example, the program may be
dowrloaded via the communication interface 150 and the commmunication line NT o the
memeory 148,

Th CPU 140 includes a read and display portion 140a. The read and display portion
140a includes a comparison and notification portion 140b. The read and display portion 140a
and the comparison and notification portion 140b have functions equivalent to those of the read
and display portion 285 and the comparison and notification portion 7, respectively. The
functions of read and display portion 104a and the comparison and notification portion 140b
are realized as the CPU 140 reads the program from the memory and executes the same.

The keyboard 141 inclodes g manipulation portion 141a. The manipulation portion 141a
includes the condition switch group 30 and the recall switch 44. The display 147 includes a
display portion 147a. The display portion 1472 has functions equivalent to that of the display
portion 4.

It is assumed that memory 12 storing the measured blood pressure data in cach of the
examples may be mounted {o the electronic blood pressure monitor | in a detachable manner,
In such a case, the memory 12 is mounted to the data processing apparatus 130 in FIG. 12 as
the FD 144 or the CD-R 146, As such, the blood pressure measurement data associated with
conditions in the above embodiments are supplied to the data processing apparatos 130

Alternatively, the data processing apparatus 130 may receive the blood pressure
measurement data associated with the conditions, which are read from the memory 12 and
transmitted by the electronic blood pressure monitor 1, via communication line NT and the
communication interface 150, and may store the received data in the FDI 144 or the CD-R 146,

As such, the blood pressure measurement data associated with conditions are supplied to the
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data processing apparatus 130, Alfernatively, in the case where the blood pressure data and the
condition data are transmitted separately, the received blood pressure data may be stored in the
FI» 144 or the CI-R 146 in association with the received condition data.

When the blood pressure measurement data associated with conditions are supplied, the
user/subject can manipulate the recall switch 44 and the condition switch group 50 in the
manipulation portion 1414 in a similar manner as described to display the blood pressure
measurement data associated with a desired condition by the display portion 147a of the display
147. As such, the user/subject can recall his/her blood pressure ineasurement data by
manipulating the date processing apparatus 130 even if he/she is away from home.

If the user/subject wishes to view average data of the last three Records Ri’s, the
user/subject may select the average component/button 71 of FIG. 8 and FIG. 9. In response to
such selection, the average data of the last three Records Ri’s may be displayed to the
user/subiect on the display portion 4. It should be appreciated that the quantity of three is for
illustrative purposes only and other quantitics are contemplated by Applicant’s disclosure.

In some examples, the data processing apparatus 130 of FIG. 12 may communicate
and/or transmit measurement results to another computing device (not shown}, such as a
smartphone, 3 laptop computer, a tablet, or another suitable computing device, via Wi-Fi,
Bluetooth, Bluetooth Low Energy (Bluetooth LE), and/or near-field communication (NFC).

Wireless LANs (WLANSs) in which a mobile user can connect to a local ares network
(LAN} through a wireless connection may be emploved for wireless comnmmnications. Wireless
communications can include communications that propagate via electromagnetic waves, such
as light, infrared, radio, and microwave. There are a variety of WLAN standards that currently

exist, such as Bluetooth®, Bluetooth LE, and IEEE 802.11.
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By way of example, Bluetooth products may be used to provide links befween mobile
computers, mobile phones, portable handheld devices, personal digital assistants (PDAs), and
other mobile devices and conmectivity to the Internet. Bluetooth is a computing and
telecommunications industry specification that details how mobile devices can easily
interconnect with each other and with non-mobile devices using a short-range wireless
connection. Bluetooth creates a digital wireless protocol to address end-user problems arising
from the proliferation of various mobile devices that need to keep data synchronized and
consistent from one device to another, thereby allowing equipment from different vendors to
work seammlessly together.

An IEEE standard, IEEE 802.11, specifies technologies for wireless LANs and devices.
Using 802.11, wireless networking may be accomplished with each single base station
supporting several devices. In some examples, devices may come pre-equipped with wireless
hardware or a user may install a separate piece of hardware, such as a card, that may inclade an
antenna. By way of example, devices used in 802.11 typically include three notable elements,
whether or not the device is an access point {AP)}, a mobile station (STA), a bridge, a personal
computing memory card International Association (PCMCIA) card (or PC card) or another
device: a radio transceiver; an antenna; and a MAC (Media Access Control) layer that controls
packet flow between points in a network,

As described herein, “NFC” is a set of communication protocols for commumication
between two electronic devices over a distance of 4 em or less. NFC devices can act as
glectronic identity documents and keycards and may be used in contactless payment systems

and allow mobile payment replacing or supplementing systems such as credit cards and
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clectronic ticket smart cards. NFC can be used for sharing small files such as contacts, and
hootstrapping fast conneclions to share larger media such as photos, videos, and other files.

Moreover, in some examples, the data processing apparatus 130 may be celhular enabled
and, in some examples, may incorporate SMC cellular patented technology, among other
technologies not explicitly listed herein,

Specifically, in other examples, the data processing apparatus 130 of FIG, 12 may
comprise a cellular modem (not shown) to communicate and/or transmit measurement resulis to
another computing device (not shown), such as a smartphone, a laptop computer, a tablet, or
another suitable computing device. It should be appreciated that, as described herein, the
cellolar modem 1s a device that adds cellular connectivity to laptops, deskiop computers,
tablets, and other similar devices. Furthermore, it should be appreciated that the celludar modem
{not shown) replaces the existing BLE module in the Bluetooth devices described herein.

In examples, the cellular modem may be embedded within the data processing
apparatus 130 or may be a standalone device that is connected to the data processing apparatus
13¢ through various means, including, but not limited {0, a USH connection. Examples of
cellular modems include, but are not limited to, AT&T Momentum, Verizon 551 L, USB
cellular modems and motherboard mounted ecliular chipsets manufactured by Novatel
Wireless, Sierra Wireless, Huawei, and the like. In other examples, the cellular modem may
operate by switching between cellular and satellite communications.

Furthermore, the cellular modem may be configured to amomatically connectto a
slower network when the faster network is not available. The cellular modem may also monitor
the reliability of all available connections. The reliability of a network can be determined from

information collected by the cellular modem, which includes, but is not limited to, signal
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strength, quality, availability, packet loss, retransmits, packet latency, throughput speed, and
other cell tower signaling quality factors. The cellular modem may then compare this
information in various forms {o a reliability threshold in order to determine whether or not to
maintain or terminate & connection to a cellular network. The reliability threshold is ofien
autormatically set by the cellular carrier, or may be manually set by the user of the data
processing apparatus 130,

Further, it should be appreciated that the cellular modem 1s also configured to establish
a connection with cellular networks in which the cellular modem is located. The cellular
modem is configured to monitor and detect all cellular networks as the cellular modem moves
from one network coverage area to another network coverage area via a vehicle in which it is
contained. The cellular modem can detect when a connection to a particular network is made,
whether it is a 3G, 4G, or 5G network, as well as which cellular network provider (e.g.,
Verizon, T-Mobile, etc.) it has connected to.

The descriptions of the various embodiments of the present invention have been
presented for purposes of illustration, but are not intended to be exhaustive or limited to the
embodiments disclosed. Many medifications and variations will be apparent to those of
ordinary skill in the art without departing from the scope and spirit of the described
embodiments. The terminology used herein was chosen to best explain the principles of the
embodiments, the practical application or technical improvement over technologies found in
the marketplace, or to enable others or ordinary skill in the art fo understand the embodiments
disclosed herein.

When introducing elements of the present disclosure or the embodiments thereof, the

articles “a,” “an,” and “the” are intended to mean that there are one or more of the elements.
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Similarly, the adjective “another,” when used to infroduce an clement, is intended to mean one
or more elements. The terms “including” and “having” are intended to be inclusive such that
there may be additional elements other than the listed elements.

Although this invention has been described with & certain degree of particularnity, it is to
be understood that the present disclosure has been made only by way of illustration and that
numerous changes in the details of construction and arrangement of paris may be resoried to

without departing from the spirit and the scope of the invention.
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Claims

What is claimed is:

1. An electronic blood pressure monitor comprising:

a blood pressure measurement unit comprising:

a cult fitted to a blood pressure measurement site;

a pressure adiostment umit configured to adjust a pressure applied to the cuff;

a pressure detecting unit configured to detect g pressure within the cuff adjusted
by the pressure adjustiment unit; and

a blood pressure calculation vnit configured to calculate a blood pressure based on
the detected pressure by the pressure detecting unit;

a memory comprising a calculation unit;

a display unit configured to display the blood pressure data;

a time unit configured to detect a time of the blood pressure measurement;

a storage unit configured to store data associated with the blood pressure calculated by
the calculation unit in association with condition data, the condition dafa indicating a condition
concerning the blood pressure at the time of the blood pressure measurement; and

a read unit comprising a comparison unit, the comparison unit being configured to
compare the blood pressure data from the memory with reference blood pressure data and

display, via the display unit, a result of the comparison.

2. The electronic blood pressure monitor of claim 1, wherein the caleulation unit is further

configured to:

28



10

15

28

WO 2022/076494 PCT/US2021/053675

calculate an average of the blood pressure data for a user stored in the memory for a time

period selecied from the group consisting oft a day, a week, and a month.

3. The electronic blood pressure monitor of claim 1, wherein the display unit is further
configured to:

display the blood pressure data of two or more users.

4, The electronic blood pressure monitor of claim 3, wherein a user is configured to
progress from the blood pressure data of a first user of the two or more users to the blood
pressure data of a second user of the two or more users in response to execution of an actionon a

progression component of the display unit.

5. The electronic blood pressure momnitor of claim 1, wherein the time of the blood pressure

measurement 18 saved in the memory via a timestamp.

6. The electronic blood pressure monitor of claim 1, wherein a process to capture the blood
pressure measurement ocours automatically and in real-fime in response o a voice comumand

from g user.

7. The electronic blood pressure monitor of claim 1, wherein the calculation unit is

configured to calculate the blood pressure automatically and in real-time in response to a voice

command from a user,
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g The electronic blood pressure monitor of claim 1, wherein the display unit is configured
to display wording associated with the blood pressure or an error message associated with the

glectronic blood pressure monitor,

. A data processing apparafus cOmprising:

a detachable memory comprising blood pressure data calculated with a blood pressure
measurement stored in association with condition datg, wherein the condition data indicates a
condition conceraing the blood pressure dats;

a manipulation unit configured o manipulate a condition; and

aread and display unit configured to read the blood pressure data from the detachable
memory and display the read data on a display unit in response to a manipulation of the

manipulation unit.

10.  The data processing apparatus of claim 9, further comprising:
a communication unit configured to communicate with and/or transmit the blood pressure
data to another device via Wi-Fi, Bluetooth, Bluetooth Low Energy (Bluetooth LE), or near-field

communication (NFC).

11, The data processing apparatus of claim 9, wherein the data processing apparatus is

cellular-enabled.



WO 2022/076494

PCT/US2021/053675
1/12

e

=

O

)

,,,,, i

W&f&lﬂl’
o R

Gersnncccl B

-~ 1%

¥

e et i B S




PCT/US2021/053675
2/12

WO 2022/076494

oy

T e R

B astsssac

o

AR RN RN

it T

el

g L
P

- Y. e
R
2%

reeey




PCT/US2021/053675

WO 2022/076494

3/12

anN3

2

1VH 351Nd ONY JUNSSIHd 008 AVdSIO ONY JHOLS
3¢

s

31Y 35TNd ONY wmnmwmmm GOONE AVINW3
St

T

OYE WiV IHL NIHLIA 3UNSS3Yd 3HL 35VIH30 ATIVROVED
vE

T

DVE ¥V 3HL NIHLIM JUNS53Yd 3SYIHINI
£E

1

HOLNOW J4NSSadd G00Y umzﬁm.m.umﬁm IHL ONIZNVLLING
k4

t

HOLNOW
FUNSSIUd GOUTE JINOYLDITE 40 HOLIAS dOLS/1NYLS JVINDINYIN
1€

EN

LHYES




WO 2022/076494

4/12

PCT/US2021/053675

rrs

NSRS

e

NN

SN

hnanany

Fx

e

oY _ B *}({‘f \“‘; QR N .
e & ;
£ o ¥ & % & ;
N N s 5
N N 3 3 3 t
} 3 3 N i
H h 3 3 o 3 -
Y n
Y % 3 \{ 3 b i s
¥ H 3 1 3 i H }
i i N i 3 3 s
¥ 3 Y b 3
iy, gy SRNNRNY ‘l-,\}»m O S T RN
},‘...
PSS
S
o
e
v
L
=
By
by
S
e
Ry
~ & s % % o v FEE




WO 2022/076494

PCT/US2021/053675

5/12

Y

1% PR
Mw P

L

R

&

SN,

A b
E iy,
%, ;
.
7
g
m B
5 #
% g s
4
:
“@
3
Z
% 2
%, z
\\\\( .......... B p AP AP PP AR IR A
” ;
&
b
£

N

e

AP BARPL L 105 3
- s bttt s,
m i s

B D
iRy
B,
o

UL S

TV
g

s s

e
¥




PCT/US2021/053675

WO 2022/076494
6/12

/FE

b3 b
3
3
! g
3 ok
““““““ X $
& 3 &
N 3
$ = b
y N LA
JRETTRC NV SR NN

.
",
“,

N
3
T\“\‘w“\“ =
8
3

PRECLLOOPPPP ey,

o0

R N, £ %
EARNEVRRE ¥ k
¥ ;
[/ \\)\ & k9 :
3 § g
oy RS 3 \ &
¥ X e

a4 I
S & 3
W § 3
N N
3
3 v
3 S+ 3
3

™ T e 3 3 X
= ‘ \\w -} s ; \

1 3 k o
% & > P
RN ROSERS

AN
W

REEY

ey
smpie,
O 0 pe s,
oo

% PPtk ttin sty

3
3
§.

&
R
i
-
&
! R
Y Hy

% X S

3 3 H

(Ca ] § g §

A A AR AR AR 3 ol

..... & Foonanns
hy ¥ R H
§ H §
X R
L v >~ 3 m
&



PCT/US2021/053675
7/12

WO 2022/076494

P
z
e
z
£3

P
Z
7
Z
7
%
3

BPRENN
SR
CLTEPCeL

7
e,

A e
s iy,

%
Z
H
Fs

e

gl

w%\ A, ‘x.‘.ﬂ\ww E: 4

,
o,
usy,
oty M .«.&
| =
P
% P & : .
| | e
| RN 50 Mt e,
%,

OO 0004 v

NS

oy
&

\..
%
3
:
i
7~
2
5
7~
2
i
7
?
:
3
Z

%
=



PCT/US2021/053675

WO 2022/076494
8/12

%
%
—y

&
o N,
& 1 SRR
g, \\
3 R FE
j P %
3 3
3
§ §
R S
X \ S
3 . S
ol N
ol

"\\» :
f«

S
§ N 3
3 N 3
% S &"“““X“ MY
{ ¥ W
S 3
; 3
3
§
% &
¥ &
S

$
M =
R

i
AR

{

A

P e

- &

HiGH
BLOOD
PRESSURE

3
3

3
z

NN _&§

Ottt ey,
PRttt g omeeenase,
O,
)

isrrrra i 5 g
E SO PSS pp s p me. E

o
e

P TR

o
N

%1



PCT/US2021/053675

WO 2022/076494
9/12

%
%
e T %

& ~ 3 3
3 g “'@\‘*\\
yE ;
R FE
S I

%

Pt gyt

s yesn
ssindowey T

“,
et

$
M =
R

H

m

A

P e

2 S Y

ELEVATED
PRESSURE

P e

NN _&§

S gy,
A ity e,
e b

Feirenn,
E iy
itnen

isrrrra i 5 g
E SO PSS pp s p me. E

o
e

PR SRR

f::i g

faa)

4

%1



PCT/US2021/053675

WO 2022/076494

10/12

TY33Y

-
A
s —
P
L/
w—1
e
T N
\\\
99 —
\\O
£ -

T £9

e {9

01 "9l



PCT/US2021/053675

WO 2022/076494

11/12

5 ——

1474

iy

99

£V

3

i TIWO3d

T £9

e {9

LSl



WO 2022/076494 PCT/US2021/053675

12/12

N

WA s S

e e e v

o R o e

o
e
3
b
...... T
FE
bR LS
RS
“
&
B
. \\\\\\«\\\\(\\\,\\\\\\\\\‘
3 3
ww} VUV, SUUVIVUUUE VOV RIS A
3
‘
23
29
e i
S
RN S 3 LN
R :
W8 . s e
Wt o Y 8 .
N = oy N N
Ny . PR Poesy
] < -
{ KX
i Q
i =
#
#
W
W
N
i
R
x
W
83
§ A&
N & #
RIS $
M 29
g 53
Y

SRR RS
b S,
o

L

FiG. 12



INTERNATIONAL SEARCH REPORT

International application No.
PCT/US2021/053675

A.  CLASSIFICATION OF SUBJECT MATTER

CPC - A61B 5/02141; A61B 5/021; A61B 5/00; A61B

IPC(8) - A61B 5/00; A61B 5/02; A61B 5/145; A61B 5/029; A61B 5/03 (2021.01)

5/022; A61B 5/02116 (2021.08)

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

see Search History document

Minimum documentation searched (classification system followed by classification symbols)

see Search History docurment

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

see Search History document

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 2007/0038132 A1 (KISHIMOTO et al) 15 February 2007 (15.02.2007) entire document 1,2,5,8,9
-\-/- 23“4 6,7,10, 11
Y US 6,558,335 B1 (THEDE) 06 May 2003 (06.05.2003) entire document 3,4
Y us 2007/01_18037 A1 (SAWANOI et al) 24 May 2007 (24.05.2007) entire document 6,7
Y US 2014/0266787 A1 (TRAN) 18 September 2014 (18.09.2014) entire document 10, 11
A US 2006/0135872 A1 (KARO et al) 22 June 2006 (22.06.2006) entire document 1-11
A US 2006/0184054 A1 (SANO et al) 17 August 2006 (17.08.2006) entire document 1-11

D Further documents are listed in the continuation of Box C.

D See patent family annex.

* Special categories of cited documents:

“A" document defining the general state of the art which is not considered
to be of particular relevance

“D" document cited by the applicant in the international application
“E" earlier application or patent but published on or after the international
filing date
“L”  document which maz throw doubts on priority claim(s) or which
e

is cited to establish t #)ublication date of another citation or other
special reason (as specified)

“0” documentreferringtoan oral disclosure, use, exhibition or other means

“P”  document published prior to the international filing date but later than
the priority date claimed

“T” later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

“X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive step
when the document is taken alone

“Y" document of particular relevance; the claimed invention cannot
be considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&” document member of the same patent family

Date of the actual completion of the international search

08 December 2021

Date of mailing of the international search report

JAN 27 2022

Name and mailing address of the ISA/US

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents
P.O. Box 1450, Alexandria, VA 22313-1450

Facsimile No. 571-273-8300

Authorized officer
Harry Kim

Telephone No. PCT Helpdesk: 571-272-4300

Form PCT/ISA/210 (second sheet) (July 2019)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - claims
	Page 31 - claims
	Page 32 - claims
	Page 33 - drawings
	Page 34 - drawings
	Page 35 - drawings
	Page 36 - drawings
	Page 37 - drawings
	Page 38 - drawings
	Page 39 - drawings
	Page 40 - drawings
	Page 41 - drawings
	Page 42 - drawings
	Page 43 - drawings
	Page 44 - drawings
	Page 45 - wo-search-report

