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(57) A wearable blood pressure measuring device
(100) includes a wristband (2), a valve plate (22), a
gas-collecting seat (23), a gas transportation device (24),
an elastic medium (25) and a pressure sensor (26). The

wristband (2) has a mounting zone (21). The mounting

zone (21) has a firstaccommodation recess (211), a sec-
ond accommodation recess (212), a gas-collecting hole
(213) and a pressure-releasing hole (214). The first ac-
commodation recess (211) and the second accommo-
dation recess (212) are in fluid communication with each
other through the gas-collecting hole (213). When the
gas transportation device (24) is enabled to transport the
gas to the elastic medium (25), the elastic medium (25)
is inflated with the gas and expanded to push the pres-
sure sensor (26) to be in close contact with a measure-
ment part of a user’'s body, thereby measuring a blood
pressure value of a target artery through a scanning op-
eration.
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Description
FIELD OF THE INVENTION

[0001] The present disclosure relates to a wearable
device, and more particularly to a wearable blood pres-
sure measuring device having a gas transportation de-
vice, an elastic medium and a pressure sensor combined
together.

BACKGROUND OF THE INVENTION

[0002] Nowadays, the pace of life becomes fast and
the personal pressure is growing. As the awareness of
the pursuit of personal health is gradually evolving, peo-
ple want to regularly monitor or examine their health con-
dition. Conventionally, the human physiological health
information is measured through a fixed sphygmoma-
nometer or a large-scale detection instrument. The de-
tection instrument usually includes a motor-driven gas
pump, an air bag, a sensor, a gas-releasing valve, a bat-
tery, and so on. During the operation of the motor-driven
gas pump, the motor-driven gas pump is readily suffered
from frictional loss. After these components are assem-
bled, the volume of the productis large and thus the prod-
uctis not suitable for frequent use. If a small-sized motor-
driven gas pump is used, the frictional loss is increased
and more energy is consumed.

[0003] For facilitating the ordinary persons to regularly
monitor their own health conditions and allowing the mon-
itoring device to be easily carried, many wearable health
monitoring devices are introduced into the market. Gen-
erally, the wearable health monitoring devices are used
for measuring the health conditions according to the op-
tical detection technologies. Since the precision of the
optical detection is not high enough, the detected value
is possible erroneous so that reliable data cannot be ob-
tained effectively. Since the users fail to acquire accurate
data relative to their health condition, the users may mis-
judge their health condition.

[0004] Generally, for measuring the physiological in-
formation of a user, a specified part of the user’s body
(e.g., head, heart, wrist or ankle) is monitored by a meas-
uring device. At the specified part, the pulse blood pres-
sure and heartbeat in the human body are sensed the
most easily. By sensing the specified part, the physio-
logical health information can be rapidly and effectively
realized. As mentioned above, the precision of the wear-
able health monitoring device operated according to the
optical detection technology is not high and the measured
data is usually not reliable. Moreover, the commercially-
available sphygmomanometers or other measuring in-
struments with higher reliability have bulky volume and
fail to meet the requirements of small size, light weight-
iness and easy portability.

[0005] Therefore, there is a need of providing a wear-
able blood pressure measuring device in order to address
the above-mentioned issues. The wearable blood pres-

10

15

20

25

30

35

40

45

50

55

sure measuring device is small-sized, miniaturized, port-
able, power-saving and high-precise.

SUMMARY OF THE INVENTION

[0006] An object of the present disclosure provides a
wearable blood pressure measuring device. The weara-
ble blood pressure measuring device includes a gas
transportation device, an elastic medium and a pressure
sensor combined together. By transporting gas to the
elastic medium through the piezoelectric-actuated gas
transportation device, the elastic medium is inflated with
the gasand expanded toraise the pressure sensor. Then,
the pressure sensor disposed relative to the elastic me-
dium is utilized to measure the blood pressure informa-
tion of the user wearing the device. Thus, it solves the
problems of the measuring instrument used in the prior
art, which has a large volume, is difficult to be thinned,
consumes much power and cannot achieve the purpose
of being portable. At the same time, it further solves the
problem of low precision caused by the health monitoring
device in the prior art, which detects through the optical
detection method.

[0007] Inaccordance with an aspect of the present dis-
closure, a wearable blood pressure measuring device is
provided. The wearable blood pressure measuring de-
vice includes a wristband, a valve plate, a gas-collecting
seat, a gas transportation device, an elastic medium and
a pressure sensor. The wristband has a mounting zone.
The mounting zone includes a first accommodation re-
cess, a second accommodation recess, a gas-collecting
hole and a pressure-releasing hole. The first accommo-
dation recess and the second accommodation recess
are in fluid communication with each other through the
gas-collecting hole. The first accommodation recess is
in fluid communication with an environment outside the
wristband through the pressure-releasing hole. The valve
plate is stacked on an inner surface of the first accom-
modation recess. The valve plate has a valve opening
aligned with the gas-collecting hole. The gas-collecting
seat is disposed within the first accommodation recess
and stacked on the valve plate. The gas-collecting seat
has plural perforations. The gas transportation device
covers and seals the gas-collecting seat for introducing
gas through the plural perforations of the gas-collecting
seatinto the wearable blood pressure measuring device.
The gas is introduced to push the valve plate that causes
the valve opening of the valve plate to be in fluid com-
munication with the gas-collecting hole so that the gas
is further guided into and collected in the second accom-
modation recess. The elastic medium covers and seals
the second accommodation recess and is configured to
be inflated with the gas. The pressure sensor is stacked
on the elastic medium. When the gas transportation de-
vice is enabled to transport the gas to the elastic medium,
the elastic medium is inflated with the gas and expanded
so0 as to push the pressure sensor to be in close contact
with a measurement part of a user’s body, thereby meas-
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uring a blood pressure value of a target artery through a
scanning operation by pressing against the measure-
ment part of the user’s body.

[0008] The above contents of the present disclosure
will become more readily apparent to those ordinarily
skilled in the art after reviewing the following detailed
description and accompanying drawings, in which:

BRIEF DESCRIPTION OF THE DRAWINGS
[0009]

FIG. 1 schematically illustrates a wearable blood
pressure measuring device according to an embod-
iment of the present disclosure;

FIG. 2 is a schematic enlarged fragmentary view of
the wearable blood pressure measuring device as
shown in FIG. 1;

FIG. 3A is a schematic perspective view illustrating
the gas transportation device of the wearable blood
pressure measuring device according to the embod-
iment of the present disclosure and taken along the
front side;

FIG. 3B is a schematic exploded view illustrating the
gas transportation device as shown in FIG. 3A and
taken along the front side;

FIG. 3C is a schematic exploded view illustrating the
gas transportation device as shown in FIG. 3A and
taken along the rear side;

FIGS. 4A and 4B are schematic cross-sectional
views illustrating the gas-collecting action of the gas
transportation device of the wearable blood pressure
measuring device according to the embodiment of
the present disclosure;

FIG. 5 schematically illustrates the scenario of wear-
ing the wearable blood pressure measuring device
on the wrist of the user;

FIG. 6 schematically illustrates the scenario of using
the blood pressure measuring device to measure the
blood pressure value; and

FIG. 7 is a schematic cross-sectional view illustrating
the pressure-releasing action of the gas transporta-
tion device of the wearable blood pressure measur-
ing device according to the embodiment of the
present disclosure.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENT

[0010] The present disclosure will now be described
more specifically with reference to the following embod-
iments. Itis to be noted that the following descriptions of
preferred embodiments of this disclosure are presented
herein for purpose of illustration and description only. It
is not intended to be exhaustive or to be limited to the
precise form disclosed.

[0011] Please referto FIGS. 1 and 2. The present dis-
course provides a wearable blood pressure measuring

10

15

20

25

30

35

40

45

50

55

device 100 including at least one wristband 2, at least
one mounting zone 21, at least one first accommodation
recess 211, at least one second accommodation recess
212, at least one gas-collecting hole 213, at least one
pressure-releasing hole 214, at least one valve plate 22,
atleastone valve opening 221, atleastone gas-collecting
seat 23, atleast one gas transportation device 24, at least
one elastic medium 25 and at least one pressure sensor
26. The number of the wristband 2, the mounting zone
21, the first accommodation recess 211, the second ac-
commodation recess 212, the gas-collecting hole 213,
the pressure-releasing hole 214, the valve plate 22, the
valve opening 221, the gas-collecting seat 23, the gas
transportation device 24, the elastic medium 25 and the
pressure sensor 26 is exemplified by one for each in the
following embodiments but not limited thereto. Itis noted
that each of the wristband 2, the mounting zone 21, the
first accommodation recess 211, the second accommo-
dation recess 212, the gas-collecting hole 213, the pres-
sure-releasing hole 214, the valve plate 22, the valve
opening 221, the gas-collecting seat 23, the gas trans-
portation device 24, the elastic medium 25 and the pres-
sure sensor 26 can also be provided in plural numbers.
[0012] Please refer to FIGS. land 2. FIG. 1 schemati-
callyillustrates a wearable blood pressure measuring de-
vice according to an embodiment of the present disclo-
sure. FIG. 2 is a schematic enlarged fragmentary view
of the wearable blood pressure measuring device as
showninFIG. 1. The wearable blood pressure measuring
device 100 may be worn on a wrist of the user, but not
limited thereto. In this embodiment, the wearable blood
pressure measuring device 100 includes a driving-and-
control module 1 and a wristband 2. The wristband 2 of
the wearable blood pressure measuring device 100 may
be ring-shaped strap structure made of a soft material or
a hard material. For example, the wristband 2 is made
of a silicone material, a plastic material, a metallic mate-
rial or any other appropriate material, but not limited
thereto. The wristband 2 may be wrapped around a spec-
ified part of the user’s body (e.g., the wrist or an ankle).
The two ends of the wristband 2 are attached on each
other through Velcro fasteners, engaged with each other
through convex-concave structures, or coupled with
each other through the buckle rings often used in wrist-
bands. Moreover, the wristband 2 may be a ring-shaped
structure integrally formed from one piece. Itis noted that
the way of connecting the wristband 2 is not restricted
and can be varied according to the practical require-
ments.

[0013] The wristband 2 of the wearable blood pressure
measuring device 100 is not only wrapped around the
specified part of the user’s body but also used to carry
the driving-and-control module 1 thereon. The connec-
tion between the wristband 2 and the driving-and-control
module 1 may be undetachable or detachable. For ex-
ample, the driving-and-control module 1 is integrated into
the wristband 2, or the driving-and-control module 1 is
locked on the wristband 2, but not limited thereto. In this
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embodiment, the driving-and-control module 1 further in-
cludes a display screen 11 disposed on the driving-and-
control module 1 for displaying the blood pressure infor-
mation, but not limited thereto. In an embodiment, the
display screen 11 is a touch screen. The user may touch
the screen display 11 to select the information to be dis-
played. The information contains at least one selected
from the group consisting of the blood pressure informa-
tion of the user, the time information, the incoming call
information and so on.

[0014] In this embodiment, the wearable blood pres-
sure measuring device 100 further includes a transmis-
sion module 12 disposed on the driving-and-control mod-
ule 1 for transmitting the measured blood pressure infor-
mation to an external device (not shown). The external
device may analyze and process the measured blood
pressure information to further learn the health condition
of the user. Itis noted that the position of the transmission
module 12 is not restricted and can be varied according
to the practical requirements. In some embodiments, the
transmission module 12 is a wired transmission module.
An example of the wired transmission module includes
but is not limited to a USB transmission module, a mini-
USB transmission module or a micro-USB transmission
module. In some other embodiments, the transmission
module 12 is a wireless transmission module. An exam-
ple of the wireless transmission module includes but is
not limited to a Wi-Fi transmission module, a Bluetooth
transmission module, a radio frequency identification
(RFID) transmission module or a near field communica-
tion (NFC) transmission module. In some other embod-
iments, the transmission module 12 may include a wired
transmission module and a wireless transmission mod-
ule. The type of the data to be transmitted may be varied
according to practical requirements. Any implementation
that transmits the physiological information (e.g., the
blood pressure information) of the user stored in the driv-
ing-and-control module 1 to the external device is includ-
ed in the claimed scope of the present disclosure, and
not redundantly described hereinafter. In this embodi-
ment, the external device may be for example but not
limited to a cloud system, a portable electronic device or
a computer system. After the external device receives
the physiological information of the user from the wear-
able blood pressure measuring device 100, the health
condition of the user may be clarified in more detail by
running an application program that analyzes and com-
pares the physiological information.

[0015] Please refer to FIG. 2 again. The wristband 2
has a mounting zone 21. The mounting zone 21 has a
first accommodation recess 211, a second accommoda-
tionrecess 212, agas-collecting hole 213 and a pressure-
releasing hole 214. The gas-collecting hole 213 is located
between the first accommodation recess 211 and the
second accommodation recess 212. The first accommo-
dation recess 211 and the second accommodation re-
cess 212 are in fluid communication with each other
through the gas-collecting hole 213. The first accommo-
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dation recess 211 is in fluid communication with an en-
vironment outside the wristband 2 through the pressure-
releasing hole 214. A first gas-collecting chamber 215
and afirst pressure-releasing chamber 216 are concave-
ly formed in the first accommodation recess 211 of the
wristband 2. A communication channel 217 is located
between the first gas-collecting chamber 215 and the first
pressure-releasing chamber 216. Consequently, the first
gas-collecting chamber 215 and the first pressure-re-
leasing chamber 216 are in fluid communication with
each other through the communication channel 217. The
first gas-collecting chamber 215 is in fluid communication
with the gas-collecting hole 213. The first pressure-re-
leasing chamber 216 is in fluid communication with the
pressure-releasing hole 214. A first convex structure 218
is received within the first pressure-releasing chamber
216 and is arranged around the pressure-releasing hole
214.

[0016] Please refer to FIGS. 2, 3A, 3B and 3C. The
wearable blood pressure measuring device 100 further
includes a valve plate 22, a gas-collecting seat 23, a gas
transportation device 24, an elastic medium 25 and a
pressure sensor 26. The valve plate 22 is stacked on an
inner surface of the firstaccommodation recess 211. The
valve plate 22 has a valve opening 221 aligned with the
gas-collecting hole 213. The gas-collecting seat 23 is dis-
posed within the first accommodation recess 211 and
stacked on the valve plate 22. Moreover, the gas-collect-
ing seat 23 has a second gas-collecting chamber 231, a
second pressure-releasing chamber 232, plural perfora-
tions and a second convex structure 235. The plural per-
forations include a first perforation 233 and a second per-
foration 234. The first perforation 233 and the valve open-
ing 221 (or the gas-collecting hole 213) are misaligned
with each other. The second perforation 234 is aligned
with the pressure-releasing hole 214 along the vertical
direction. The gas transportation device 24 covers, seals
and is stacked on the gas-collecting seat 23 for introduc-
ing the gas into the gas-collecting seat 23 and pushing
the valve plate 22. Consequently, the valve opening 221
is in fluid communication with the gas-collecting hole 213.
In such way, the gas is transported through the valve
opening 221 and the gas-collecting hole 213 and guided
into the second accommodation recess 212. Therefore,
the gas s collected in the second accommodation recess
212.

[0017] PleaserefertoFIG.2again. The elastic medium
25 is disposed within the second accommodation recess
212 and in fluid communication with the gas-collecting
hole 213. The fluid communication between the elastic
medium 25 and the gas-collecting hole 213 allows the
gas to flow into the elastic medium 25 through the gas-
collecting hole 213. After the gas is introduced into the
elastic medium 25 through the gas-collecting hole 213,
the elasticmedium 25isinflated and expanded. The pres-
sure sensor 26 is stacked on the elastic medium 25. After
the elastic medium 25 is inflated and expanded, the pres-
sure sensor 26 is pushed toward the wrist of the user to
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be in close contact with the user’s skin. By pressing the
pressure sensor 26 against the user’s skin, the pressure
sensor 26 can perform a scanning operation to measure
a blood pressure value of a target artery of the user. In
this embodiment, the pressure sensor 26 may be an ar-
ray-type pressure sensor.

[0018] Please refer to FIG. 2. The gas-collecting seat
23 includes the second gas-collecting chamber 231, the
second pressure-releasing chamber 232, the first perfo-
ration 233, the second perforation 234, the second con-
vex structure 235 and a communication slot 236. The
second gas-collecting chamber 231 is concavely formed
in the gas-collecting seat 23 and corresponding in posi-
tion with the first gas-collecting chamber 215. Conse-
quently, the first gas-collecting chamber 215 and the sec-
ond gas-collecting chamber 231 are collaboratively
formed as anintegrated gas-collecting chamber. The first
gas-collecting chamber 215 and the second gas-collect-
ing chamber 231 are separated from each other by the
valve plate 22. When the valve opening 221 of the valve
plate 22 moves away from the second convex structure
235, the valve opening 221 is in an open state. The open
state allows the first gas-collecting chamber 215 and the
second gas-collecting chamber 231 to be in fluid com-
munication with each other through the valve opening
221.The second pressure-releasing chamber 232 is also
concavely formed in the gas-collecting seat 23 and cor-
responding in position with the first pressure-releasing
chamber 216. The first pressure-releasing chamber 216
and the second pressure-releasing chamber 232 are col-
laboratively formed as an integrated pressure-releasing
chamber. The first pressure-releasing chamber 216 and
the second pressure-releasing chamber 232 are sepa-
rated from each other by the valve plate 22. The com-
munication slot 236 is in fluid communication with the
second gas-collecting chamber 231 through the first per-
foration 233. The first perforation 233 and the gas-col-
lecting hole 213 are misaligned. The communication slot
236 is in fluid communication with the second pressure-
releasing chamber 232 through the second perforation
234. The second perforation 234 and the pressure-re-
leasing hole 214 are aligned with each other along the
vertical direction. The second convex structure 235 is
disposed adjacent to the first perforation 233. Moreover,
the second convex structure 235 and the valve opening
221 of the valve plate 22 are aligned with each other
along the vertical direction, but not limited thereto. Before
the gas is introduced into the gas-collecting seat 23, the
valve plate 22 is in close contact with the second convex
structure 235. Under this circumstance, the valve open-
ing 221 of the valve plate 22 is closed by the second
convex structure 235.

[0019] When the gas is transported through the first
perforation 233 and the second perforation 234 of the
gas-collecting seat 23 to push the valve plate 22 to move,
the valve opening 221 of the valve plate 22 is separated
away from the second convex structure 235. Conse-
quently, the valve opening 221 is in fluid communication
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with the gas-collecting hole 213, so that the gas is trans-
ported to the elastic medium 25 in the second accommo-
dation recess 212 through the valve opening 221 and the
gas-collecting hole 213. While the valve plate 22 is
pushed by the gas introduced through the second perfo-
ration 234, the valve plate 22 is in close contact with the
first convex structure 218 to close the pressure-releasing
hole 214, so that the pressure-releasing hole 214 is
sealed, which prevents the gas from leaking out of the
pressure-releasing hole 214. In such way, the gas trans-
ported by the gas transportation device 24 is collected in
and transported to the elastic medium 25.

[0020] Please referto FIGS. 2, 3A, 3B and 3C. In this
embodiment, the gas transportation device 24 includes
a gas inlet plate 241, a resonance plate 242, a piezoe-
lectric actuator 243, a first insulation plate 244, a con-
ducting plate 245 and a second insulation plate 246,
which are stacked on each other sequentially. The gas
inlet plate 241 has at least one inlet aperture 241a, at
least one convergence channel 241b and a convergence
chamber 241c. The number of the at least one inlet ap-
erture 241a and the number of the at least one conver-
gence channel 241b are equal. For example, the gas
inlet plate 241 has four inlet apertures 241a and four con-
vergence channels 241b. A first end of the inlet aperture
241ais in fluid communication with the environment out-
side the gas transportation device 24. A second end of
the inlet aperture 241a is in fluid communication with a
first end of the corresponding convergence channel
241b. A second end of the convergence channel 241b
is communication with the convergence chamber 241c.
Asthe gasisintroducedinto the gas transportation device
24 through the at least one inlet aperture 241a, the gas
is transported to flow along the at least one convergence
channel 241b and converged to the convergence cham-
ber 241c.

[0021] The resonance plate 242 has a central aperture
242a aligned with the convergence chamber 241c of the
gas inlet plate 241 along the vertical direction. The res-
onance plate 242 has a movable part 242b around the
central aperture 242a. The piezoelectric actuator 243 is
corresponding in position with the resonance plate 242.
The piezoelectric actuator 243 includes a suspension
plate 243a and a piezoelectric plate 243b. The piezoe-
lectric plate 243b is attached on a surface of the suspen-
sion plate 243a. Moreover, the profile of the piezoelectric
plate 243b matches the profile of the suspension plate
243a. The length of a side of the piezoelectric plate 243b
is smaller than or equal to the length of a side of the
suspension plate 243a. When a voltage is applied to the
piezoelectric plate 243b, the piezoelectric plate 243b is
subjected to deformation according to a piezoelectric ef-
fect. Consequently, the suspension plate 243a vibrates
upwardly and downwardly. At the same time, the reso-
nance plate 242 vibrates in resonance with the suspen-
sion plate 243a.

[0022] Please refer to FIGS. 4A and 4B. After the gas
transportation device 24 is enabled, the piezoelectric
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plate 243b of the piezoelectric actuator 243 is driven by
the applied voltage. Because of the piezoelectric effect,
the piezoelectric plate 243b is subjected to the deforma-
tion and drives the suspension plate 243ato vibrate. After
the piezoelectric actuator 243 is actuated, the movable
part 242b of the resonance plate 242 vibrates in reso-
nance with the suspension plate 243a. As the piezoelec-
tric plate 243b drives the suspension plate 243ato move,
the volume between the suspension plate 243a and the
resonance plate 242 is changed. Consequently, the am-
bient gas is inhaled into the at least one convergence
channel 241bthrough the atleastoneinletaperture 241a,
and the gas is guided by the at least one convergence
channel 241b and converged to the convergence cham-
ber 241c. Then, the gas is transported to an interior of
the gas transportation device 24 through the central ap-
erture 242a of the resonance plate 242. After the gas is
transported to the communication slot 236, the gas is
transported to the second gas-collecting chamber 231
and the second pressure-releasing chamber 232 through
the first perforation 233 and the second perforation 234,
respectively. Please refer to FIG. 4B. After the gas is
introduced into the gas-collecting seat 23, the pressure
of the gas pushes and moves the valve plate 22. The
valve opening 221 of the valve plate 22 is separated from
the second convex structure 235 and a pre-force that
brings the valve opening 221 into close contact with the
second convex structure 235 is eliminated. Consequent-
ly, the gas is transported to the gas-collecting hole 213
through the valve opening 221. At the same time, the
valve plate 22 is in close contact with the first convex
structure 218 to close the pressure-releasing hole 214.
In this way, the gas is transported to the elastic medium
25 through the gas-collecting hole 213 and collected in
the elastic medium 25. As the elastic medium 25 is in-
flated with the gas and expanded, the pressure sensor
26 is pushed by the expanded elastic medium 25. As the
piezoelectric actuator 243 vibrates upwardly and down-
wardly, the gas continuously flows through the valve
opening 221 and the gas-collecting hole 213 into the elas-
tic medium 25 for collection of the gas. The elastic me-
dium 25 is continuously expanded to lift the pressure sen-
sor 26 up to a position that makes the pressure sensor
26 press against a measurement part of the user’s body.
[0023] Pleasereferto FIGS. 1,5 and 6. When the user
operates the driving-and-control module 1 through the
display screen 11, the gas transportation device 24 is
enabled under control of the driving-and-control module
1. The ambient gas is inhaled into the elastic medium 25
by the gas transportation device 24 and collected in the
elastic medium 25, so that the volume of the elastic me-
dium 25 is expanded. As the volume of the elastic medi-
um 25 is expanded, the pressure sensor 26 disposed on
the elastic medium 25 is raised up for allowing the pres-
sure sensor 26 to be in close contact with the user’s skin
3to measure the blood pressure value of the user. Please
refer to FIG. 6. As the gas transportation device 24 is
enabled to continuously push the gas to the elastic me-
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dium 25, the pressure sensor 26 is in close contact with
the user’s skin 3 to press against the artery 5 between
the bone 4 and the skin 3. By pressing the pressure sen-
sor 26 against the artery 5 of the user, the pressure sen-
sor 26 measures the blood pressure value of the target
artery through a scanning operation and transmits the
measured blood pressure information to the driving-and-
control module 1.

[0024] Please referto FIG. 7. After the blood pressure
value is measured, the gas transportation device 24 is
disabled. At this stage, the inner pressure of the elastic
medium 25 is higher than the pressure of any part inside
the gas transportation device 24. Consequently, the gas
in the elastic medium 25 is transported to the first gas-
collecting chamber 215 through the gas-collecting hole
213. The gas in the first gas-collecting chamber 215
pushes the valve plate 22, so that the valve plate 22 is
moved downwardly to be in contact with the gas-collect-
ing seat 23. Under this circumstance, the valve opening
221 of the valve plate 22 is in close contact with the sec-
ond convex structure 235 to close the valve opening 221
and thus the first perforation 233 is not in fluid commu-
nication with the first gas-collecting chamber 215. The
second perforation 234 is also closed by the valve plate
22. Both the valve opening 221 and the second perfora-
tion 234 are closed so as to preventthe gas fromreturning
back to the gas transportation device 24 through the first
perforation 233 and the second perforation 234. At the
same time, the portion of the valve plate 22 around the
pressure-releasing hole 214 is separated from the first
convex structure 218, and a pre-force that brings the
valve plate 22 into close contact with the first convex
structure 218 is eliminated. Therefore, the gas is trans-
ported from the gas-collecting chamber 215 to the first
pressure-releasing chamber 216 through the communi-
cation channel 217, and then discharged through the
pressure-releasing hole 214 into the environment outside
the gas transportation device 24. Consequently, the pres-
sure-releasing action is completed and the pressure sen-
sor 26 is shrunken to the second accommodation recess
212.

[0025] From the above descriptions, the present dis-
closure provides the wearable blood pressure measuring
device. The gas transportation device is embedded in
the wristband. After the gas transportation device is en-
abled, the gas is transported to the elastic medium to
raise the pressure sensor so that the pressure sensor is
in close contact with the user to measure the blood pres-
sure information of the user and transmit the measured
blood pressure information to the driving-and-control
module. The blood pressure information is transmitted
to the external device through the transmission module,
or the blood pressure information is directly shown on
the display screen. Consequently, the blood pressure in-
formation can be measured everywhere and at any time.
In addition, the wearable blood pressure measuring de-
vice has the benefits of small size, light weightiness and
easy portability, and the wearable blood pressure meas-



11 EP 3 479 760 A1 12

uring device is power-saving. In other words, the wear-
able blood pressure measuring device with the gas trans-
portation device is industrially valuable.

[0026] While the disclosure has been described in
terms of whatis presently considered to be the most prac-
tical and preferred embodiments, it is to be understood
that the disclosure needs not be limited to the disclosed
embodiment. On the contrary, itis intended to cover var-
ious modifications and similar arrangements included
within the spirit and scope of the appended claims which
are to be accorded with the broadest interpretation so as
to encompass all such modifications and similar struc-
tures.

Claims

1. A wearable blood pressure measuring device (100),
comprising:

a wristband (2) having a mounting zone (21),
wherein the mounting zone (21) has a first ac-
commodation recess (211), a second accom-
modation recess (212), a gas-collecting hole
(213) and a pressure-releasing hole (214),
wherein the first accommodation recess (211)
and the second accommodation recess (212)
are in fluid communication with each other
through the gas-collecting hole (213), and the
firstaccommodationrecess (211) is in fluid com-
munication with an environment outside the
wristband (2) through the pressure-releasing
hole (214);

a valve plate (22) stacked on an inner surface
of the first accommodation recess (211), and
having a valve opening (221) aligned with the
gas-collecting hole (213);

a gas-collecting seat (23) disposed within the
first accommodation recess (211) and stacked
on the valve plate (22), wherein the gas-collect-
ing seat (23) has plural perforations;

a gas transportation device (24) covering and
sealing the gas-collecting seat (23), wherein the
gas transportation device (24) introduces gas
through the plural perforations of the gas-col-
lecting seat (23) into the wearable blood pres-
sure measuring device (100) so as to push the
valve plate (22) and cause the valve opening
(221) of the valve plate (22) to be in fluid com-
munication with the gas-collecting hole (213),
and the gas is further guided into and collected
in the second accommodation recess (212);
an elastic medium (25) covering and sealing the
second accommodation recess (212) and con-
figured to be inflated with the gas for displace-
ment; and

a pressure sensor (26) stacked on the elastic
medium (25),
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wherein when the gas transportation device (24)
is enabled to transport the gas to the elastic me-
dium (25), the elastic medium (25) is inflated with
the gas and expanded so as to push the pres-
sure sensor (26) to be in close contact with a
measurement part of a user’s body, thereby
measuring a blood pressure value of a target
artery through a scanning operation by pressing
the pressure sensor (26) against the measure-
ment part.

The wearable blood pressure measuring device
(100) accordingto claim 1, wherein the pressure sen-
sor (26) is an array-type pressure sensor.

The wearable blood pressure measuring device
(100) according to claim 1, wherein the wearable
blood pressure measuring device (100) further com-
prises a driving-and-control module (1) disposed on
the wristband (2) to control the gas transportation
device (24).

The wearable blood pressure measuring device
(100) according to claim 3, wherein the driving-and-
control module (1) further comprises a display
screen (11) for displaying information of the blood
pressure value measured by the pressure sensor
(26).

The wearable blood pressure measuring device
(100) according to claim 3, further comprising a
transmission module (12), wherein the transmission
module (12) is disposed on the driving-and-control
module (1) to transmit information of the blood pres-
sure value of the user wearing the wearable blood
pressure measuring device (100) to an external de-
vice.

The wearable blood pressure measuring device
(100) according to claim 5, wherein the transmission
module (12) is a wired transmission module, wherein
the wired transmission module is at least one select-
ed from the group consisting of a USB transmission
module, a mini-USB transmission module and a mi-
cro-USB transmission module.

The wearable blood pressure measuring device
(100) according to claim 5, wherein the transmission
module (12) is a wireless transmission module,
wherein the wireless transmission module is at least
one selected from the group consisting of a Wi-Fi
transmission module, a Bluetooth transmission mod-
ule, aradio frequency identification (RFID) transmis-
sion module and a near field communication (NFC)
transmission module.

The wearable blood pressure measuring device
(100) according to claim 5, wherein the external de-
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viceis atleast one selected from the group consisting
of a cloud system, a portable electronic device and
a computer system.

The wearable blood pressure measuring device
(100) according to claim 1, wherein a first gas-col-
lecting chamber (215) and a first pressure-releasing
chamber (216) are concavely formed in the first ac-
commodation recess (211), the first gas-collecting
chamber (215) and the first pressure-releasing
chamber (216) are in fluid communication with each
other through a communication channel (217), the
gas-collecting hole (213) is in fluid communication
with the first gas-collecting chamber (215), the pres-
sure-releasing hole (214) is in fluid communication
with the first pressure-releasing chamber (216), a
first convex structure (218) is received within the first
pressure-releasing chamber (216), and the first con-
vex structure (218) is disposed around the pressure-
releasing hole (214).

The wearable blood pressure measuring device
(100) according to claim 9, wherein the gas-collect-
ing seat (23) further comprises a second gas-collect-
ing chamber (231), a second pressure-releasing
chamber (232) and a second convex structure (235),
wherein the second gas-collecting chamber (231) is
corresponding in position with the first gas-collecting
chamber (215), the second pressure-releasing
chamber (231) is corresponding in position with the
first pressure-releasing chamber (216), a first perfo-
ration (233) of the plural perforations is in fluid com-
munication with the second gas-collecting chamber
(231), a second perforation (234) of the plural per-
forations is in fluid communication with the second
pressure-releasing chamber (231), and the second
convex structure (235) is disposed within the second
gas-collecting chamber (231), wherein when the
second convex structure (235) is in contact with the
valve opening (221) of the valve plate (22) to gener-
ate a pre-force, the valve opening (221) is closed,
wherein when the gas transportation device (24) is
enabled, the gas is introduced through the first per-
foration (233) and the second perforation (234) into
the wearable blood pressure measuring device (100)
to push the valve plate (22), so that the valve plate
(22) is in close contact with the first convex structure
(218) to close the pressure-releasing hole (214) and
the valve opening (221) moves away from the sec-
ond convex structure (235), wherein the gas is trans-
ported through the valve opening (221) and then col-
lected in the second accommodation recess (212)
through the gas-collecting hole (213), so that the
elastic medium (25) is inflated with the gas and ex-
panded to press the pressure sensor (26) against
the user’s skin for measuring the blood pressure val-
ue.
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1.

12.

13.

The wearable blood pressure measuring device
(100) according to claim 9, wherein when the gas
transportation device (24) is disabled and a pressure
of the collected gas in the second accommodation
recess (212) is higher than a pressure of the gas at
the first perforation (233) and the second perforation
(234), the gas pushes the valve plate (22) away from
the first perforation (233) to close the second perfo-
ration (234) and open the pressure-releasing hole
(214), and the second convex structure (235) is in
contact with the valve opening (221) of the valve
plate (22) to restore the pre-force to close the first
perforation (233), so that the gas is discharged
through the communication channel (217) and the
pressure-releasing hole (214) into the environment
outside the wristband (2), wherein after the gas is
discharged into the environment outside the wrist-
band (2), the gas is released from the elastic medium
(25) and the pressure sensor (26) returns to the sec-
ond accommodation recess (212).

The wearable blood pressure measuring device
(100) according to claim 1, wherein the gas trans-
portation device (24) comprises:

a gas inlet plate (241) having at least one inlet
aperture (241a), atleast one convergence chan-
nel (241b) and a convergence chamber (241c),
wherein the at least one inlet aperture (241a)
allows the gas to flow in, and the convergence
channel (241b) is disposed correspondingly to
theinletaperture (241a) and guides the gas from
the inlet aperture (241a) toward the conver-
gence chamber (241c);

a resonance plate (242) having a central aper-
ture (242a) and a movable part (242b), wherein
the central aperture (242a) is aligned with the
convergence chamber (241c), and the movable
part (242b) surrounds the central aperture
(242a); and

a piezoelectric actuator (243) aligned with the
resonance plate (242),

wherein a gap is formed between the resonance
plate (242) and the piezoelectric actuator (243),
so that the gas from the at least one inlet aper-
ture (241a) of the gas inlet plate (241) is con-
verged to the convergence chamber (241c)
along the at least one convergence channel
(241b) and flows into the gap through the central
aperture (242a) of the resonance plate (242)
when the piezoelectric actuator (243) is driven,
whereby the gas is further transported through
aresonance between the piezoelectric actuator
(243) and the movable part (242b) of the reso-
nance plate (242).

The wearable blood pressure measuring device
(100) according to claim 12, wherein the gas trans-
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portation device (24) further comprises a conducting
plate (245), afirstinsulation plate (244) and a second
insulation plate (246), wherein the gas inlet plate
(241), the resonance plate (242), the piezoelectric
actuator (243), the first insulation plate (244), the
conducting plate (245) and the second insulation
plate (246) are stacked sequentially.

A wearable blood pressure measuring device (100),
comprising:

at least one wristband (2) having at least one
mounting zone (21), wherein the mounting zone
(21) has atleast one firstaccommodationrecess
(211), at least one second accommodation re-
cess (212), atleast one gas-collecting hole (213)
and at least one pressure-releasing hole (214),
wherein the first accommodation recess (211)
and the second accommodation recess (212)
are in fluid communication with each other
through the gas-collecting hole (213), and the
firstaccommodationrecess (211) is in fluid com-
munication with an environment outside the
wristband (2) through the pressure-releasing
hole (214);

at least one valve plate (22) stacked on an inner
surface of the firstaccommodation recess (211),
and having at least one valve opening (221)
aligned with the gas-collecting hole (213);

at least one gas-collecting seat (23) disposed
within the first accommodation recess (211) and
stacked on the valve plate (22), wherein the gas-
collecting seat (23) has plural perforations;

at least one gas transportation device (24) cov-
ering and sealing the gas-collecting seat (23),
wherein the gas transportation device (24) intro-
duces gas through the plural perforations of the
gas-collecting seat (23) into the wearable blood
pressure measuring device (100) so as to push
the valve plate (22) and cause the valve opening
(221) of the valve plate (22) to be in fluid com-
munication with the gas-collecting hole (213),
and the gas is further guided into and collected
in the second accommodation recess (212);

at least one elastic medium (25) covering and
sealing the second accommodation recess
(212) and configured to be inflated with the gas
for displacement; and

atleast one pressure sensor (26) stacked on the
elastic medium (25),

wherein when the gas transportation device (24)
is enabled to transport the gas to the elastic me-
dium (25), the elastic medium (25) is inflated with
the gas and expanded so as to push the pres-
sure sensor (26) to be in close contact with a
measurement part of a user’s body, thereby
measuring a blood pressure value of a target
artery through a scanning operation by pressing
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the pressure sensor (26) against the measure-
ment part.
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