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(57) ABSTRACT

An optical fiber blood pressure continuous detection wrist-
band, comprising: an optical fiber sensing assembly module,
the optical fiber sensing assembly module includes a sensing
band and an optical fiber configured to extend along the
sensing band and form a sensing area to sense a pulse wave;
the sensing band includes an inner layer configured to be
placed adjacent to the wrist to be detected, and the outer
surface of the inner layer is abutted against the optical fiber;
an outer layer, the inner surface of the outer layer is provided
with a first concave-convex structure with a corrugate
shaped, the first concave-convex structure being abutted
against the optical fiber; wherein a active space is formed
between the sensing band and the inner watchband and
configured for the radial artery to beat; a calibration assem-
bly configured to continuously calibrate blood pressure
values; and a signal process assembly.
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OPTICAL FIBER BLOOD PRESSURE
CONTINUOUS DETECTION WRISTBAND
AND WEARING APPARATUS

CROSS REFERENCE

[0001] This application is a continuation in part of U.S.
Ser. No 15/034823 filed on Jan. 26, 2015, now pending,
which is a National Stage Application of International Patent
Application No. PCT/CN2015/071559, with an international
filing date of Jan. 26, 2015, and further claims foreign
priority benefits to Chinese Patent Application No.
201410854008.4, filed on Dec. 31, 2014. The contents of all
of the aforementioned applications are incorporated herein
by reference.

TECHNICAL FIELD

[0002] The present application relates to the technical field
of blood detection, and particularly to an optical fiber blood
pressure continuous detection wristband and a wearing
apparatus.

BACKGROUND TECHNOLOGY

[0003] Nowadays, normally a non-invasive detecting
method is provided for detecting blood. Non-invasive
detecting mainly includes the stethoscopy method (Korot-
koff-Sound Method) and the succussion method (Oscillog-
raphy Method). The principle of the stethoscopy method is
to collect Korotkoff sound. The whole apparatus includes an
inflatable and deflatable cuff, a mercury manometer and a
stethoscope.

[0004] The principle of succussion is to utilize the oscil-
lographic principle of pulse contour to determine the SBP
(Systolic Blood Pressure) and the DBP (Diastolic Blood
Pressure), which is widely used in most domestic and
overseas non-invasive automated sphygmomanometers
nowadays.

[0005] However, these both the two methods all need to
inflate and deflate the cuff. The disadvantages are that: it is
difficult to carry the apparatuses because each of them
includes the cuff, the pump and the valve or the like and thus
has a large volume. If the cuff is used frequently, the tissue
and blood vessel beneath the cuff may be damaged because
of being frequently pressed; because a certain time for
inflating and deflating the cuff is needed, the continuous
detection for blood pressure cannot be realized.

[0006] Moreover, the recent study result shows that non-
cuff non-invasive blood pressure detecting detection is pos-
sible. It is a method that utilizes the transmission speed of a
pulse wave to detect a blood pressure. The transmission
speed of the pulse wave refers to the speed of the pulse wave
transmits along the artery. Many study results show that:
[0007] the pulse wave transmission speed is related to a
blood pressure. A common way to detect the pulse wave
transmission speed is to detect the pulse wave transmission
time which is the time that needed for the pulse wave to
transmit from the heart to radial artery. The pulse transmis-
sion time could be determined by utilizing a reference point
on an electrocardiosignal and another reference point on a
pulse wave detected on a peripheral arterial at during the
same cardiac cycle. Pulse The pulse wave could be detected
through an optical method. It is called as photoplethysmog-
raphy. Photoplethysmography comprises lighting the light
on the body tissue and detecting the reflected light, trans-
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mission light or scattered light on the body tissue. The light
signal received by the photoelectric detector presents the
variation of blood flow volume of the tissue.

[0008] However, the detecting device utilize pulse trans-
mission time or speed to detect blood may have the follow-
ing disadvantages: detecting the pulse wave transmission
time needs an ECG (electrocardiograph) detecting device
and a pulse wave detecting device, which means many
detecting devices are needed; in addition, in order to detect
the needed time of the pulse wave transmitted from the heart
to the a reference point on radial artery precisely during
detection, a subject cannot move freely. If the subject moves,
the locating of the reference would be imprecise, then it may
need to relocate the reference point. Hence, the present pulse
wave detecting apparatus is not suitable for longtime con-
tinuous detecting and it only could be used in a clinic.
[0009] As disclosed on a patent with authorized announce-
ment No. CN101288587, a strap human blood pressure
non-invasive continuous detecting apparatus utilizes a
sphere-shape pulse wave sensor probe to detect the pulse
wave of a human wrist radial artery ensures a good contact
between the probe and the human wrist radial artery by a
compressing spring, and through the positioning of the slot
and the olecroanon, guarantees that the repositioning would
be precise and the wrist movement would be avoided during
the continuous detecting process.

[0010] However, there is also such a problem: the area that
contacts with the probe is the area where pulse wave sensor
detects the pulse wave of the human radial artery, which is
a point to point area detection. Therefore, when the strap
human blood pressure non-invasive continuous detecting
apparatus is used, the probe of the pulse wave sensor has to
align with the human wrist radial artery and the slot has to
align with the olecroanon. During the detecting process, if
the strap moves inevitably due to the movement of the
subject’s wrist, the positioning of the probe and the human
wrist radial artery will be dislocated. Therefore, it will cause
the positioning imprecision of the human wrist radial artery
relative to the strap human blood pressure non-invasive
detecting apparatus, and the 24 hours non-invasive continu-
ous detection for human blood pressure cannot be realized.

SUMMARY

[0011] An object of the present application is providing an
optical fiber blood pressure continuous detection wristband,
in order to solve the problems in existing blood detecting
methods that there are complicated structures, it is difficult
to carry, a subject’s skin may be damaged, a subject cannot
move freely, the positioning is imprecise, and it is unable to
perform a continuous detection for a longtime.

[0012] 1In order to solve the above problem, the present
application provides an optical fiber blood pressure continu-
ous detection wristband for detecting a blood pressure,
including:

[0013] a watchband assembly, configured to be worn on a
wrist to be detected and comprising: an inner watchband and
an outer watchband that are mutually engageable, wherein
the inner watchband is configured to be placed adjacent to
the wrist to be detected;

[0014] an optical fiber sensing assembly module, disposed
on the inner watchband and configured to protrude out-
wardly along a surface of the inner watchband away from
the outer watchband; the optical fiber sensing assembly
module includes a sensing band and an optical fiber config-
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ured to extend along the sensing band and form a sensing
area to sense a pulse wave; the sensing band includes an
inner layer having an inner surface and an outer surface,
with the outer surface of the inner layer being configured to
be placed adjacent to the wrist to be detected, and the inner
surface of the inner layer being abutted against the optical
fiber; and an outer layer having an inner surface and an outer
surface, with the inner surface of the outer layer being
provided with a first concave-convex structure with a cor-
rugate shaped, the first concave-convex structure being
abutted against the optical fiber; wherein an active space is
formed between the sensing band and the inner watchband
and configured for the radial artery to beat;

[0015] a calibration assembly, configured to detect a blood
pressure of the wrist to be detected in conjunction with the
optical fiber sensing assembly module, and configured to
continuously calibrate a blood pressure value detected by the
optical fiber sensing assembly module using one hand; and
[0016] a signal process assembly, connected between the
inner watchband and the outer watchband, and configured to
convert a luminous decay signal generated by the decay of
alight signal passing through the optical fiber into an electric
charge so as to calculate the pulse wave.

[0017] In an embodiment of the present application, an
outer surface of the sensing band is covered by a stretchable
adjustable layer.

[0018] In an embodiment of the present application, the
outer watchband is provided with a signal reinforcing area
corresponding to the optical fiber sensing assembly module,
and the signal reinforcing area is provided with a plurality of
bulges protruding toward the inner watchband.

[0019] In an embodiment of the present application, the
plurality of bulges are arranged in a regular array on the
signal reinforcing area.

[0020] In an embodiment of the present application, the
signal process assembly including:

[0021] a control circuit, configured to electrically con-
nected to the calibration assembly;

[0022] an optical fiber connector portion comprising an
output portion and an input portion;

[0023] an LED light source component; and
[0024] an optical fiber sensing component;
[0025] The LED light source component is electrically

connected to the control circuit via the input portion, and the
optical fiber sensing component is electrically connected to
the control circuit via the output portion.

[0026] In an embodiment of the present application, the
signal process assembly further includes:

[0027] an optical detecting module, configured to receive
the light decay signal of the optical fiber;

[0028] a signal calculating and processing module, con-
figured to convert the light decay signal of the optical fiber
into electric charge so as to calculate the pulse wave;
[0029] a blood pressure calibrating module, configured to
process, analyze and calculate the pulse wave in order to
obtain the blood pressure value;

[0030] a memory module, configured to store the blood
pressure value; and

[0031] a displaying module, configured to display the
blood pressure value.

[0032] In an embodiment of the present application, the
calibration assembly is arranged on the signal process
assembly and includes:
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[0033] a first electrode, disposed on an outer surface of the
displaying module; and

[0034] asecond electrode, disposed on an inner surface of
the signal process assembly and configured to be attached to
the wrist to be detected, such that the first electrode, the
second electrode and a subject form a closed loop for
detecting electrocardiograph signals.

[0035] In an embodiment of the present application, the
shape of the first concave-convex structure is one of a group
of a triangular corrugated shape, a circular corrugated shape,
a quadrate corrugated shape, and a trapezoidal corrugated
shape, or any combination of the triangular corrugated
shape, the circular corrugated shape, the quadrate corrugated
shape, or the trapezoidal corrugated shape thereof.

[0036] In an embodiment of the present application, the
outer surface of the inner layer is provided with a second
concave-convex structure, the shape of the second concave-
convex structure is one of a group of a triangular corrugated
shape, a circular corrugated shape, a quadrate corrugated
shape, and a trapezoidal corrugated shape, or any combina-
tion of the triangular corrugated shape, the circular corru-
gated shape, the quadrate corrugated shape, or the trapezoi-
dal corrugated shape thereof

[0037] In an embodiment of the present application, the
optical fiber comprises optical fiber rows having a plurality
of serially connected U-shaped or S-shaped fiber cable
extended along the longitudinal direction or width direction
of the sensing band.

[0038] In an embodiment of the present application, the
optical fiber comprises optical fiber rows having a plurality
of serially connected O-shaped fiber cable extended along
the longitudinal direction or width direction of the sensing
band.

[0039] In an embodiment of the present application, at
least two optical fiber rows are superposed vertically, and
bend parts of the fiber cable of the vertically superposed
optical fiber cable rows are staggered.

[0040] In an embodiment of the present application, at
least two optical fiber rows are superposed vertically, and
bend parts of the fiber cable of the vertically superposed
optical fiber cable rows are arranged in a criss-cross pattern.
[0041] The present application further provides a wearing
apparatus, including: an optical fiber blood pressure con-
tinuous detection wristband and an electronic circuit module
electrically connected to the optical fiber blood pressure
continuous detection wristband, wherein the optical fiber
blood pressure continuous detection wristband comprises:
[0042] a watchband assembly, configured to be worn on a
wrist to be detected and comprising: an inner watchband and
an outer watchband that are mutually engageable, wherein
the inner watchband is configured to be placed adjacent to
the wrist to be detected;

[0043] an optical fiber sensing assembly module, disposed
on the inner watchband and configured to protrude out-
wardly along a surface of the inner watchband away from
the outer watchband; wherein the optical fiber sensing
assembly module comprises a sensing band and an optical
fiber configured to extend along the sensing band and form
a sensing area to sense a pulse wave; wherein the sensing
band comprises an inner layer having an inner surface and
an outer surface, with the outer surface of the inner layer
being configured to be placed adjacent to the wrist to be
detected, and the outer surface of the inner layer being
abutted against the optical fiber; an outer layer having an
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inner surface and an outer surface, with the inner surface of
the outer layer being provided with a first concave-convex
structure with a corrugate shaped, the first concave-convex
structure being abutted against the optical fiber; wherein an
active space is formed between the sensing band and the
inner watchband and configured for the radial artery to beat;
[0044] a calibration assembly, configured to detect a blood
pressure of the wrist to be detected in conjunction with the
optical fiber sensing assembly module, and configured to
continuously calibrate a blood pressure value detected by the
optical fiber sensing assembly module using one hand; and
[0045] a signal process assembly, connected between the
inner watchband and the outer watchband, and configured to
convert a luminous decay signal generated by the decay of
alight signal passing through the optical fiber into an electric
charge so as to calculate the pulse wave.

[0046] In an embodiment of the present application, the
electronic circuit module includes:

[0047] a display unit, configured for human-computer
interaction and displaying the detected blood pressure value;
and

[0048] a calculating and processing module unit, config-
ured to process light decay changes and estimate pulse
pressure changes of the radial artery.

[0049] Compared with he prior art, the optical fiber blood
pressure continuous detection wristband provided by the
present application has the following advantages:

[0050] By arranging the watchband assembly and the
optical fiber sensing assembly module disposed on the inner
watchband, such that the sensing band of the optical fiber
sensing assembly module can be worn on a wrist of a
subject, which thus a 24 hours non-invasive continuous
detecting for a human blood pressure can be realized; in
addition, the inner surface of the inner layer of the sensing
band is abutted against a surface of the optical fiber, and the
inner surface of the outer layer of the sensing band is
provided with a first concave-convex structure, and the first
concave-convex structure is abutted against another surface
of the optical fiber; such that the inner layer and the optical
fiber can be placed more adjacent to the wrist to be detected,
and the pulsation of the radial artery of the wrist to be
detected can be converted into light signal more distinct, and
then the light signal is converted into pulse wave via the
signal processing assembly; in addition, the calibration
assembly is arranged at the inner watchband, such that the
calibration assembly can be real-time in contract with the
wrist to be detected, and continuously calibrate to the blood
pressure value can be realized. Besides, the continuously
calibrate to the blood pressure value can be realize via only
one hand; thereby, the accuracy of the detected blood
pressure values can be ensured.

[0051] Therefore, compared with existing non-invasive
detecting methods, the problems of large volume and being
difficult to carry caused by including the cuff, the pump and
the valve or the like structure can be avoid, the problems that
the subject would feel discomfort because of the inflation
and deflation of the cuff and the wrist tissues and blood
vessels could be damaged because of the frequent compres-
sion from the cuff can also be avoided. The problem that the
blood pressure continuous detection cannot be realized
because the inflation and deflation of cuff need certain time
can further be avoided. Compared with existing pulse wave
detecting apparatuses, the problem that the positioning of
the reference point may be inaccurate because the subject
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moves freely, and that the longtime and continuous detection
cannot be realized can be also avoided.

[0052] Another object of the present application is to
provide a wearing apparatus. It aims to solve the problem in
existing blood detecting methods that there is a complicated
structure, it is difficult to carry, a subject’s skin may be
damaged, the subject may be discomfort, the subject cannot
move freely, the location is imprecise, and a continuous
detection for a longtime cannot be realized.

[0053] In order to solve the above technical problems, the
technical solution of the wearing apparatus provided by the
application includes the above-described optical fiber con-
tinuous detection blood pressure wristband.

[0054] The wearing apparatus provided by the application
has the following advantages compared to the prior art:
[0055] Because the wearing apparatus has an optical fiber
continuous detection blood pressure wristband, when a
person wears the wearing apparatus, the wrist or arm could
move freely, and the 24 hours non-invasive continuous
detection for the human blood pressure could be realized
without repositioning.

BRIEF DESCRIPTION OF THE DRAWINGS

[0056] FIG. 1 is a cut-away view of an optical fiber
continuous blood pressure wristband provided by one
embodiment of the application;

[0057] FIG. 2 is a perspective structural schematic view of
the optical fiber continuous blood pressure wristband pro-
vided by the embodiment of the application;

[0058] FIG. 3 is a layout of a first embodiment of the
arrangement of the optical fiber of the optical fiber continu-
ous detection blood pressure wristband on the sensing band
provided by the embodiment of the application;

[0059] FIG. 4 is another layout of the first embodiment of
the arrangement of the optical fiber of the optical fiber
continuous detection blood pressure wristband on the sens-
ing band provided by the embodiment of the application;
[0060] FIG. 5 is a layout of a fourth embodiment of the
arrangement of the optical fiber of the optical fiber continu-
ous detection blood pressure wristband on the sensing band
provided by the embodiment of the application;

[0061] FIG. 6 is a layout of a second embodiment of the
arrangement of the optical fiber of the optical fiber continu-
ous detection blood pressure wristband on the sensing band
provided by the embodiment of the application;

[0062] FIG. 7 is a layout of a third embodiment of the
arrangement of the optical fiber of the optical fiber continu-
ous detection blood pressure wristband on the sensing band
provided by the embodiment of the application;

[0063] FIG. 8is a rear view of the optical fiber continuous
detection blood pressure wristband which not includes a
signal process assembly provided by the embodiment of the
application;

[0064] FIG. 9 is another rear view of the optical fiber
continuous detection blood pressure wristband which not
includes the signal process assembly provided by the
embodiment of the application;

[0065] FIG. 10 is a layout of a fifth embodiment of the
arrangerment on the sensing band of the optical fiber of the
optical fiber continuous detection blood pressure wristband
provided by the embodiment of the application;

[0066] FIG. 11 is a schematic structural view of an optical
fiber continuous detection blood pressure wristband pro-
vided by the embodiment of the application;
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[0067] FIG. 12 is a schematic structural view of watch-
band assembly in a optical fiber continuous detection blood
pressure wristband provided by the embodiment of the
application;

[0068] FIG. 13 is a schematic structural view of an inner
watchband of the watchband assembly provided by the
embodiment of the application;

[0069] FIG. 14 is a schematic structural view of an outer
watchband of the watchband assembly provided by the
embodiment of the application;

[0070] FIG. 15 is a diagram showing a radial artery pulse
wave signal detected via the optical fiber continuous detec-
tion blood pressure wristband provided by the embodiment
of the application;

[0071] FIG. 16 is a diagram showing a comparison
between the optical fiber continuous detection blood pres-
sure wristband provided by the embodiment of the applica-
tion and a conventional electronic sphygmomanometer.

DETAILED DESCRIPTION

[0072] In order to make the purpose, the technical solution
and the advantages of the present application be clearer and
more understandable, the present application will be further
described in detail below with reference to accompanying
figures and embodiments. It should be understood that the
specific embodiments described herein are merely intended
to illustrate but not to limit the present application.

[0073] It is noted that when a component is referred to as
being “fixed to” or “disposed on” another component, it can
be directly or indirectly on another component. When a
component is referred to as being “connected to” another
component, it can be directly or indirectly connected to
another component.

[0074] In the description of the present application, it
needs to be understood that, directions or location relation-
ships indicated by terms such as “length”, “width”, “up”,
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“down”, “front”, “rear”, “left”, “right”, “vertical”, “horizon-
tal”, “top”, “bottom”, “inside”, “outside”, and so on are the
directions or location relationships shown in the accompa-
nying figures, which are only intended to describe the
present application conveniently and simplify the descrip-
tion, but not to indicate or imply that an indicated device or
component must have specific locations or be constructed
and manipulated according to specific locations; therefore,
these terms shouldn’t be considered as any limitation to the
present application.

[0075] In addition, terms “the first” and “the second” are
only used in describe purposes, and should not be considered
as indicating or implying any relative importance, or
impliedly indicating the number of indicated technical fea-
tures. As such, technical feature(s) restricted by “the first” or
“the second” can explicitly or impliedly comprise one or
more such technical feature(s). In the description of the
present application, “a plurality of” means two or more,
unless there is additional explicit and specific limitation.
[0076] As shown in FIGS. 1-14, the present application
provides an optical fiber 13 blood pressure continuous
detection wristband, which configured to continuously
detect the blood pressure of the subject, and including: a
watchband assembly, configured to be worn on a wrist to be
detected and including; an inner watchband 22 and an outer
watchband 21 that are mutually engageable, wherein the
inner watchband 22 is configured to be placed adjacent to the
wrist to be detected, and a part of the outer watchband 21 is
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engaged with the inner watchband 22, and the other part is
in contract with the wrist to be detected. The optical fiber 13
blood pressure continuous detection wristband further
includes an optical fiber 13 sensing assembly module, dis-
posed on the inner watchband 22 and configured to protrude
outwardly along a surface of the inner watchband 22 away
from the outer watchband 21, such that the optical fiber 13
sensing assembly module is configured to be placed adjacent
to the radial artery of the wrist to be detected.

[0077] The optical fiber 13 sensing assembly module
includes a sensing band 10 and an optical fiber 13 configured
to extend along the sensing band 10 and form a sensing area
to sense a pulse wave; wherein the sensing band 10 includes
an inner layer 11 having an inner surface and an outer
surface, wherein the inner layer 11 is configured to be placed
adjacent to the wrist to be detected, and the outer surface of
the inner layer 11 is abutted against the optical fiber 13; an
outer layer 12 having an inner surface and an outer surface,
the inner surface of the outer layer 12 is provided with a first
concave-convex structure 112 with a corrugate shaped, the
first concave-convex structure 112 being abutted against the
optical fiber 13; wherein a active space 24 is formed between
the sensing band 10 and the inner watchband 22 and
configured for the radial artery to beat.

[0078] Whilst, in the present application, the sensing band
10 is generally a flexible band and can vary as the shape of
the inner watchband 22 changes. When the watchband
assembly is worn on the wrist to be detected, the sensing
band 10 is invariably placed adjacent to an area where the
radial artery of the wrist to be detected is located. So that
when the subject moves, and the sensing band 10 is rotated
or displaced on the wrist to be detected, the sensing area can
sense the pulse wave of the wrist to be detected, that is, the
sensing band 10 does not require special positioning.
[0079] The optical fiber 13 blood pressure continuous
detection wristband further includes a calibration assembly
223, arranged at the inner watchband 22 and configured to
detect a blood pressure of the wrist to be detected in
conjunction with the optical fiber 13 sensing assembly
module, and configured to continuously calibrate a blood
pressure value detected by the optical fiber 13 sensing
assembly module using one hand.

[0080] The optical fiber 13 blood pressure continuous
detection wristband further includes a signal process assem-
bly 14, connected between the inner watchband and the
outer watchband, and configured to convert a luminous
decay signal generated by the decay of a light signal passing
through the optical fiber 13 into an electric charge so as to
calculate the pulse wave.

[0081] It should be noted that, as shown in FIG. 1 and FIG.
2, the reason why the sensing area could sense the pulse
wave 1s that the fluctuation of the pulse of the artery would
provide a fluctuant pressure on the sensing band 10. Corre-
spondingly, the optical fiber 13 arranged between the inner
layer 11 and the outer layer 12 will deform due to the
fluctuant pressure. Because of the deformation of the optical
fiber 13, the transmission of the light signal in the optical
fiber 13 would generate larger refraction, reflection, scatter-
ing and the decaying variation. One end of the sensing band
10 is provided with a signal process assembly 14 which
communicates with optical fiber 13. At the moment, the light
decaying signal of the optical fiber 13 is transmitted to signal
process assembly 14 through communication. signal process
assembly 14 transforms the light decaying signal into charge



US 2019/0290138 A1

unit. Then the charge unit will be calculated into a pulse
wave. Finally, the pulse wave is processed, analyzed and
calculated to obtain the blood pressure value.

[0082] In an embodiment of the present application, an
outer surface of the sensing band 10 is covered by a
stretchable adjustable layer 15. In this way, the sensing band
10 can be worn on different human wrists. Therefore, the
sensing band 10 is worn on the wrist securely. During
detecting the blood pressure, even the subject moves, the
dislocation between the sensing band 10 and the human
wrist radial artery would not be prone to occur and there is
no need to reposition the sensing band 10, so that a 24 hours
non-invasive continuous detection for a human blood pres-
sure can be realized, which has high stability and precision.
[0083] It should be noted that, the material of the sensing
band 10 is soft material, such as silicone.

[0084] In an optional embodiment of the special structure
of the sensing band 10 of the present application, as shown
in FIGS. 1 and 2, in order to increase the elastic contact
stress of the inner layer 11 of the sensing band 10 on the
detected surface of the radial artery of the wrist to be
detected, the inner surface of the outer layer 12 is provided
with a corrugated first concave-convex structure 112, such
that the first concave-convex structure 112 makes the inner
layer 11 and the optical fiber 13 more attached to the wrist
to be detected, such that the sensing band 10 positioned to
the wrist to be detected more steadily, and the positioning
change is not easily caused by the movement of the wrist of
the subject, thereby the continuous and accurate detection of
blood pressure can be ensured. In addition, the gap between
the first concave-convex structure 112 and the optical fiber
13 also forms another active space for the radial artery to
beat.

[0085] As shown in FIGS. 1 and 2, further, in order to
increase the elastic contact stress of the inner layer 11 of the
sensing band 10 on the detected surface of the radial artery
of the wrist to be detected, the outer surface of the inner
layer 11 may further forms a corrugated second concave-
convex structure. In this way, when the sensing band 10 is
worn on the wrist of the human body, the second concave-
convex structure will abut against the adjustable layer 15
such that the inner layer 11 can be more attached to the wrist
to be detected, the first concave-convex structure 112 apply
a stress to the optical fiber 13, such that the contraction
between the optical fiber 13 and the wrist to be detected can
be ensured, thereby the positioning change is not easily
caused by the movement of the wrist of the subject, and the
continuous and accurate detection of blood pressure can be
ensured.

[0086] Compared with he prior art, the optical fiber 13
blood pressure continuous detection wristband provided by
the present application has the following advantages:
[0087] By arranging the watchband assembly and the
optical fiber 13 sensing assembly module disposed on the
inner watchband 22, such that the sensing band 10 of the
optical fiber 13 sensing assembly module can be worn on a
wrist of a subject, which thus a 24 hours non-invasive
continuous detecting for a human blood pressure can be
realized; in addition, the inner surface of the inner layer 11
of the sensing band 10 is abutted against a surface of the
optical fiber 13, and the inner surface of the outer layer 12
of the sensing band 10 is provided with a first concave-
convex structure 112, and the first concave-convex structure
112 is abutted against another surface of the optical fiber 13;
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such that the inner layer 11 and the optical fiber 13 can be
placed more adjacent to the wrist to be detected, and the
pulsation of the radial artery of the wrist to be detected can
be converted into light signal more distinct, and then the
light signal is converted into pulse wave via the signal
processing assembly; in addition, the calibration assembly
223 is arranged at the inner watchband 22, such that the
calibration assembly 223 can be real-time in contract with
the wrist to be detected, and continuously calibrate to the
blood pressure value can be realized. Besides, the continu-
ously calibrate to the blood pressure value can be realize via
only one hand; thereby, the accuracy of the detected blood
pressure values can be ensured.

[0088] Therefore, compared with existing non-invasive
detecting methods, the problems of large volume and being
difficult to carry caused by including the cuff, the pump and
the valve or the like structure can be avoid; the problems that
the subject would feel discomfort because of the inflation
and deflation of the cuff and the wrist tissues and blood
vessels could be damaged because of the frequent compres-
sion from the cuff can also be avoided. The problem that the
blood pressure continuous detection cannot be realized
because the inflation and deflation of cuff need certain time
can further be avoided. Compared with existing pulse wave
detecting apparatuses, the problem that the positioning of
the reference point may be inaccurate because the subject
moves freely, and that the longtime and continuous detection
cannot be realized can be also avoided.

[0089] Specifically, as shown in FIG. 1, the shape of the
first convex-concave structure is one of a triangular corru-
gated shape, a circular corrugated shape, a quadrate corru-
gated shape, and a trapezoidal corrugated shape, or any
combination of the triangular corrugated shape, the circular
corrugated shape, the quadrate corrugated shape, or the
trapezoidal corrugated shape. In like manner, the shape of
the second concave-convex structure is similar to the shape
of the first concave-convex structure 112. The shapes of the
second concave-convex structure and the first concave-
convex structure 112 only need to meet the requirement of
being able to abut against the detected surface.

[0090] Specifically, the first embodiment about the spe-
cific arrangement of the optical fiber 13 which is located
between the inner layer 11 and the outer layer 12, as shown
in FIG. 3 and FIG. 4, the optical fiber 13 includes an optical
fiber 13 which has many U-shape concatenated cablings
extending along the longitudinal direction or width direction
of the sensing band 10.

[0091] A second embodiment about the specific arrange-
ment of the optical fiber 13 located between the inner layer
11 and the outer layer 12, as shown in FIG. 6, the optical
fiber 13 includes an optical fiber 13 which has many S-shape
concatenated cablings extending along the longitudinal
direction or width direction of the sensing band 10.

[0092] A third embodiment about the specific arrangement
of the optical fiber 13 located between the inner layer 11 and
the outer layer 12, as shown in FIG. 7, the optical fiber 13
includes an optical fiber 13 which has many O-shape con-
catenated cablings extending along the longitudinal direc-
tion or width direction of the sensing band 10.

[0093] A fourth embodiment about the specific arrange-
ment of the optical fiber 13 located between the inner layer
11 and the outer layer 12, as shown in FIG. 5, at least two
optical fiber 13 rows are superposed vertically, and bending
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portions of the cablings of the two vertically superposed and
placed adjacent optical fiber 13 rows are staggered.

[0094] The fifth embodiment about the specific arrange-
ment of the optical fiber 13 located between the inner layer
11 and the outer layer 12, as shown in FIG. 10, at least two
optical fiber 13 rows are superposed vertically, and bending
portions of the cablings of the two vertically superposed and
placed adjacent optical fiber 13 rows are staggered trans-
versely and longitudinally.

[0095] Whichever one of the above five embodiments is
adopted by the arrangement of the optical fiber 13, the
ribbon sensing area of the optical fiber 13 extending along
the sensing band 10 is intensive and uniform. In this way, it
helps increase the sensing sensitivity of the sensing area to
the pulse wave of the human wrist radial artery. No matter
what the contact stress from the inner layer 11 of the sensing
band 10 to the detected surface is inadequate or decreases,
the sensing area could sense the pulse wave of the radial
artery sensitively and helps improve the precision of blood
detecting.

[0096] In an embodiment of the present application, the
outer watchband 21 is provided with a signal reinforcing
area 211 corresponding to the optical fiber 13 sensing
assembly module, the signal reinforcing area 211 corre-
sponding to the active space, and the signal reinforcing area
211 is provided with a plurality of bulges 2111 protruding
toward the inner watchband 22.

[0097] In the present application, as shown in FIGS. 12-14
the inner watchband 22 includes a sensing area 221 config-
ured to connect the sensing band 10 and a first engagement
area 222 configured to engage with the outer watchband 21,
accordingly, the outer watchband 21 includes the signal
reinforcing area 211 arranged towards the sensing area 221
and a second engagement area 212 configured to engage
with the first engagement area 222. In the present embodi-
ment, when the first engagement area 222 is engaged with
the second engagement area 212, the signal reinforcing area
211 is abutted against the sensing area of the sensing band
10.

[0098] In the present application, optionally, the signal
reinforcing area 211 is consisted of a plurality of bulges 2111
protruding toward the inner watchband 22. The design of the
plurality of bulges 2111 can assist enhancing the sensitivity
the first concave-convex structure 112, or the first concave-
convex structure 112 and the second concave-convex struc-
ture to the pulse wave of the radial artery of the wrist to be
detected.

[0099] Preferably, in the present application, the plurality
of bulges 2111 are arranged in a regular array on the signal
reinforcing area 211. Alternatively, the plurality of bulges
2111 are arranged in a circular or other shape on the signal
reinforcing area 211. The number of bulges 2111 is not
limited herein, and the specific number can be set according
to the length of the actual watchband.

[0100] In an embodiment of the present application, the
signal process assembly 14 includes: a control circuit, con-
figured to electrically connected to the calibration assembly
223; an optical fiber 13 connector portion comprising an
output portion and an input portion; a LED light source
component; and an optical fiber 13 sensing component; and
the LED light source component is electrically connected to
the control circuit via the input portion, and the optical fiber
13 sensing component is electrically connected to the con-
trol circuit via the output portion. Thereby, the signal process
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assembly 14 completes the detection of the light decay by
the cooperation of the LED light source component and the
optical fiber 13 sensing component, and converts the light
decay signal into a pulse wave, and finally converts into a
blood pressure value.

[0101] The preferred embodiment about the specific struc-
ture of the signal process assembly 14. Further, the signal
process assembly 14 includes an optical detecting module
(not shown) used to receive the light decay signal of the
optical fiber 13; a signal calculating and processing module
(not shown) used to transform the light decaying signal into
the charge unit so as to calculate the pulse wave; a blood
pressure calibrating module (not shown) used to process,
analyze and calculate the pulse wave so as to obtain the
blood pressure value; a memory module used to store the
blood pressure value; and a displaying module (not shown)
used to display the blood pressure value.

[0102] It should be noted that, the displaying module can
display by a fixed terminal or a mobile terminal. For
example, the display module can be a computer screen, a
laptop screen, a cellphone screen or an Ipad screen, etc.
[0103] Specifically, the signal process assembly 14
includes a communicating module (not shown) which trans-
mits the blood pressure value signal and other signals to the
fixed terminal or mobile terminal through wire communi-
cation or wireless communication. Specifically, wire com-
munication can communicate with the terminal through
ports and wireless communication can communicate with
the terminal through a bluetooth module. A fixed terminal or
a mobile terminal, such as a computer or a cellphone can
record, stores the detected blood pressure value or other
values, thereby forming a longterm continuous recording
and creating a searchable report. Moreover, the report con-
taining blood pressure value or other values can be stired to
the cloud, then the report can be downloaded from the cloud
as medical diagnostic reference.

[0104] In an embodiment of the present application, the
calibration assembly 223 is configured to detect a blood
pressure of the wrist to be detected in conjunction with the
optical fiber 13 sensing assembly module, and configured to
continuously calibrate a blood pressure value detected by the
optical fiber 13 sensing assembly module using one hand.
[0105] In the present embodiment, as shown in FIGS. 11
and 12, the calibration assembly 223 includes: a first elec-
trode 2231, disposed on an outer surface of the display
module and configured to be attached to another hand of the
subject; and a second electrode, disposed on an inner surface
of the signal process assembly 14 and configured to be
attached to the wrist to be detected, such that the first
electrode 2231, the second electrode and a subject form a
closed loop for detecting electrocardiograph signals.
[0106] Specifically, the second electrode includes: a loop
electrode 2232, directly in contract with the wrist to be
detected and configured to form a closed loop for detecting
electrocardiograph signals with the first electrode 2231 and
the subject; a third electrode 2233, directly in contract with
the wrist to be detected and configured to detect electrocar-
diograph characteristic signal separately, wherein the elec-
trocardiograph characteristic signal can be obtained via
phase-delayed by the processing circuit and subtracted from
the radial artery pulse wave signal; a fourth electrode 2234,
configured to be a reference electrode.

[0107] Wherein, the first electrode 2231 and the loop
electrode 2232 are in contract with two hand of the subject
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respectively, with the fourth electrode 2234 as a reference,
and form a loop with the subject, to detect a lead-electro-
cardiograph signal; which is the first method to detect the
electrocardiograph signal.

[0108] In addition, the third electrode 2233 is configured
to detect electrocardiograph characteristic signal separately,
which detects a radial artery pulse wave signal, and then via
phase-delayed by the processing circuit and subtracted from
the radial artery pulse wave signal to obtain electrocardio-
graph characteristic signals, at the same time, the distance
between the ECG and the pulse wave signal can be used to
estimate the pulse wave velocity, which is another method to
detect the electrocardiograph signal. Therefore, not only
directly detecting the value of the radial artery pressure, the
device can also estimate the blood pressure value through
the pulse wave velocity.

[0109] In the present application, the difference of detec-
tion between the optical fiber 13 blood pressure continuous
detection wristband and the conventional electronic sphyg-
momanometer to state the feasibility of the embodiments, in
particular:

[0110] Firstly, wearing the optical fiber 13 blood pressure
continuous detection wristband of the present application on
the wrist to be detected to detect the radial artery pulse wave
signal, as shown in FIG. 15. It can be seen that the radial
artery pulse wave signal detected by the optical fiber 13
blood pressure continuous detection wristband is balanced
and stable.

[0111] Secondly, using the conventional electronic sphyg-
momanometer to detect the contraction and diastolic pres-
sure of the wrist to be detected.

[0112] Then using the optical fiber 13 blood pressure
continuous detection wristband to detect the contraction and
diastolic pressure of the wrist to be detected; comparing the
difference between the two detected values, and drawing the
FIG. 16. Wherein the blue curve is the estimated value of the
optical fiber 13 pulsation systolic pressure; the green curve
is the detected systolic pressure of the electronic sphygmo-
manometer; the red curve is the estimated value of the
optical fiber 13 pulsation diastolic pressure; the purple curve
is the detected diastolic pressure of the electronic sphygmo-
manometer.

[0113] The experimental data comparison is as follows
Subject Subjectl]  Subject?  Subject3  Subjectd
Systolic pressure 146 108 129 106
Estimated 143 108 129 105
systolic pressure
Difference 3 0 0 1
diastolic pressure 99 69 75 66
Estimated 100 71 78 69
diastolic pressure
Difference 1 2 3 3

[0114] After the experiment and calculation, the estimated

systolic pressure and diastolic pressure are compared with
the values detected by the electronic sphygmomanometer.
The maximum difference is 3 mmHg and the minimum is 1
mmHg. Based on the above results, it is possible to prelimi-
narily verify the feasibility of the detection of the radial
artery pulsation of the wrist by the optical fiber 13 and the
accuracy of the blood pressure estimation. Finally, the
difference between the optical fiber 13 blood pressure con-
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tinuous detection wristband and the electronic sphygmoma-
nometer can be compensated by the calibration of the
calibration assembly 223.

[0115] The present application further provides a wearing
apparatus, including: an optical fiber 13 blood pressure
continuous detection wristband described above and an
electronic circuit module electrically connected to the opti-
cal fiber 13 blood pressure continuous detection wristband.
[0116] The electronic circuit module includes: a display
unit, configured for human-computer interaction and dis-
playing the detected blood pressure value; and a calculating
and processing module unit, configured to process light
decay changes and estimate pulse pressure changes of the
radial artery.

[0117] Specifically, the electronic circuit module further
includes an optical detecting module (not shown) used to
receive the light decay signal of the optical fiber 13; a signal
calculating and processing module (not shown) used to
transform the light decaying signal into the charge unit so as
to calculate the pulse wave; a blood pressure calibrating
module (not shown) used to process, analyze and calculate
the pulse wave so as to obtain the blood pressure value; a
memory module used to store the blood pressure value; and
a displaying module (not shown) used to display the blood
pressure value.

[0118] The aforementioned embodiments are only pre-
ferred embodiments of the present application. For one of
ordinary skill in the art, according to the thought of the
present application, specific implementation modes and
application scopes may be modified, and the content of the
specification should not be interpreted as any limitation to
the present application.

What is claimed is:

1. An optical fiber blood pressure continuous detection

wristband for detecting a blood pressure, comprising;

a watchband assembly, configured to be worn on a wrist
to be detected and comprising: an inner watchband and
an outer watchband that are mutually engageable,
wherein the inner watchband is configured to be placed
adjacent to the wrist to be detected;

an optical fiber sensing assembly module, disposed on the
inner watchband and configured to protrude outwardly
along a surface of the inner watchband away from the
outer watchband; wherein the optical fiber sensing
assembly module comprises a sensing band and an
optical fiber configured to extend along the sensing
band and form a sensing area to sense a pulse wave;
wherein the sensing band comprises an inner layer
having an inner surface and an outer surface, with the
outer surface of the inner layer being configured to be
placed adjacent to the wrist to be detected, and the inner
surface of the inner layer being abutted against the
optical fiber; and an outer layer having an inner surface
and an outer surface, with the inner surface of the outer
layer being provided with a first concave-convex struc-
ture with a corrugate shaped, the first concave-convex
structure being abutted against the optical fiber;
wherein an active space is formed between the sensing
band and the inner watchband and configured for the
radial artery to beat;

a calibration assembly, configured to detect a blood pres-
sure of the wrist to be detected in conjunction with the
optical fiber sensing assembly module, and configured
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to continuously calibrate a blood pressure value
detected by the optical fiber sensing assembly module
using one hand; and

a signal process assembly, connected between the inner
watchband and the outer watchband, and configured to
convert a luminous decay signal generated by the decay
of a light signal passing through the optical fiber into an
electric charge so as to calculate the pulse wave.

2. The optical fiber blood pressure continuous detection
wristband of claim 1, wherein an outer surface of the sensing
band is covered by a stretchable adjustable layer.

3. The optical fiber blood pressure continuous detection
wristband of claim 1, wherein the outer watchband is
provided with a signal reinforcing area corresponding to the
optical fiber sensing assembly module, and the signal rein-
forcing area is provided with a plurality of bulges protruding
toward the inner watchband.

4. The optical fiber blood pressure continuous detection
wristband of claim 3, wherein the plurality of bulges are
arranged in a regular array on the signal reinforcing area.

5. The optical fiber blood pressure continuous detection
wristband of claim 1, wherein the signal process assembly
comptising:

a control circuit, configured to electrically connected to

the calibration assembly;

an optical fiber connector portion comprising an output
portion and an input portion;

an LED light source component; and

an optical fiber sensing component;

wherein the LED light source component is electrically
connected to the control circuit via the input portion,
and the optical fiber sensing component is electrically
connected to the control circuit via the output portion.

6. The optical fiber blood pressure continuous detection
wristband of claim 5, wherein the signal process assembly
further comprises:

an optical detecting module, configured to receive the
light decay signal of the optical fiber;

a signal calculating and processing module, configured to
convert the light decay signal of the optical fiber into
electric charge so as to calculate the pulse wave;

a blood pressure calibrating module, configured to pro-
cess, analyze and calculate the pulse wave in order to
obtain the blood pressure value;

a memory module, configured to store the blood pressure
value; and

a displaying module, configured to display the blood
pressure value.

7. The optical fiber blood pressure continuous detection
wristband of claim 6, wherein the calibration assembly is
arranged on the signal process assembly and comprises:

a first electrode, disposed on an outer surface of the

displaying module; and

a second electrode, disposed on an inner surface of the
signal process assembly and configured to be attached
to the wrist to be detected, such that the first electrode,
the second electrode and a subject form a closed loop
for detecting electrocardiograph signals.

8. The optical fiber blood pressure continuous detection
wristband of claim 1, wherein the shape of the first concave-
convex structure is one of a group of a triangular corrugated
shape. a circular corrugated shape, a quadrate corrugated
shape. and a trapezoidal corrugated shape, or any combina-
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tion of the triangular corrugated shape, the circular corru-
gated shape, the quadrate corrugated shape, or the trapezoi-
dal corrugated shape thereof.

9. The optical fiber blood pressure continuous detection
wristband of claim 8, wherein the outer surface of the inner
layer is provided with a second concave-convex structure,
the shape of the second concave-convex structure is one of
a group of a triangular corrugated shape, a circular corru-
gated shape, a quadrate corrugated shape, and a trapezoidal
corrugated shape, or any combination of the triangular
corrugated shape, the circular corrugated shape, the quadrate
corrugated shape, or the trapezoidal corrugated shape
thereof.

10. The optical fiber blood pressure continuous detection
wristband of claim 9, wherein the optical fiber comprises
optical fiber rows having a plurality of serially connected
U-shaped or S-shaped fiber cable extended along the longi-
tudinal direction or width direction of the sensing band.

11. The optical fiber blood pressure continuous detection
wristband of claim 9, wherein the optical fiber comprises
optical fiber rows having a plurality of serially connected
O-shaped fiber cable extended along the longitudinal direc-
tion or width direction of the sensing band.

12. The optical fiber blood pressure continuous detection
wristband of claim 10, wherein at least two optical fiber
rows are superposed vertically, and bend parts of the fiber
cable of the vertically superposed optical fiber cable rows
are staggered.

13. The optical fiber blood pressure continuous detection
wristband of claim 10, wherein at least two optical fiber
rows are superposed vertically, and bend parts of the fiber
cable of the vertically superposed optical fiber cable rows
are arranged in a criss-cross pattern.

14. The optical fiber blood pressure continuous detection
wristband of claim 11, wherein at least two optical fiber rows
are superposed vertically, and bend parts of the fiber cable
of the vertically superposed optical fiber cable rows are
staggered.

15. The optical fiber blood pressure continuous detection
wristband of claim 11, wherein at least two optical fiber rows
are superposed vertically, and bend parts of the fiber cable
of the vertically superposed optical fiber cable rows are
arranged in a criss-cross pattern.

16. A wearing apparatus, comprising: an optical fiber
blood pressure continuous detection wristband and an elec-
tronic circuit module electrically connected to the optical
fiber blood pressure continuous detection wristband,
wherein the optical fiber blood pressure continuous detec-
tion wristband comprises:

a watchband assembly, configured to be worn on a wrist
to be detected and comprising: an inner watchband and
an outer watchband that are mutually engageable,
wherein the inner watchband is configured to be placed
adjacent to the wrist to be detected;

an optical fiber sensing assembly module, disposed on the
inner watchband and configured to protrude outwardly
along a surface of the inner watchband away from the
outer watchband; wherein the optical fiber sensing
assembly module comprises a sensing band and an
optical fiber configured to extend along the sensing
band and form a sensing area to sense a pulse wave;
wherein the sensing band comprises an inner layer
having an inner surface and an outer surface, with the
outer surface of the inner layer being configured to be
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placed adjacent to the wrist to be detected, and the inner
surface of the inner layer being abutted against the
optical fiber; and an outer layer having an inner surface
and an outer surface, with the inner surface of the outer
layer being provided with a first concave-convex struc-
ture with a corrugate shaped, the first concave-convex
structure being abutted against the optical fiber;
wherein an active space is formed between the sensing
band and the inner watchband and configured for the
radial artery to beat;

a calibration assembly, configured to detect a blood pres-
sure of the wrist to be detected in conjunction with the
optical fiber sensing assembly module, and configured
to continuously calibrate a blood pressure value
detected by the optical fiber sensing assembly module
using one hand; and

a signal process assembly, connected between the inner
watchband and the outer watchband, and configured to
convert a luminous decay signal generated by the decay
of a light signal passing through the optical fiber into an
electric charge so as to calculate the pulse wave.

17. The wearing apparatus of claim 16, wherein the

electronic circuit module comprises:

a display unit, configured for human-computer interaction
and displaying the detected blood pressure value; and

a calculating and processing module unit, configured to

process light decay changes and estimate pulse pressure
changes of the radial artery.
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