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(57) ABSTRACT

Disclosed is a ring-type pulse oximeter, including a rigid
ring body (1). A measurement unit (2) is arranged inside the
rigid ring body (1), and an elastic device (3), a photodiode
(4), and at least one light emitting diode (5) are protrudingly
disposed on an inner circumferential surface of the rigid ring
body (1). When the ring-type pulse oximeter is worn, the
elastic device (3) is pressed, so that the photodiode (4) and
the at least one light emitting diode (5) fit with a finger, light
emitted by the light emitting diode (5) is attenuated by the
finger, then received by the photodiode (4) and processed by
the measurement unit (2) to calculate blood oxygen satura-
tion. The ring-type pulse oximeter exerts a force on a portion
of the finger, such that the finger maintains a tight fit to the
photodiode (4) and the light-emitting diode (5), thereby
providing a comfortable wearing experience as well as
adaptability to different finger shapes, and improving mea-
surement accuracy.
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RING-TYPE PULSE OXIMETER

RELATED APPLICATIONS

[0001] This application is a US National stage entry of
International Application No. PCT/CN2018/119831, which
designated the United States and was filed on Dec. 7, 2018,
published in Chinese, which claims priority to Chinese,
Application No. 201721700222 X, filed Dec. 8, 2017. The
entire teachings of the above applications are incorporated
herein by reference.

TECHNICAL FIELD

[0002] The utility model relates to the medical device
field, and in particular, to a ring-type pulse oximeter.

BACKGROUND

[0003] Blood oxygen saturation is one of the key clinical
physiological parameters. Currently, a monitor with a mea-
surement host separated from a photoelectric sensor or a
handheld blood oxygen saturation measurement instrument
is mainly used for long term continuous measurement. These
instruments are relatively large and are not suitable for
wearing to perform continuous measurement. To make the
blood oxygen saturation measurement instrument easy to
wear, and not easy to fall off, there is a ring-type blood
oxygen saturation measurement instrument worn on a finger
in the prior art which solves the problem that the finger-clip
type blood oxygen saturation measurement instrument is
easy to fall off. However, because the elastic finger sleeve or
the locking strap is used to adapt to different sizes of fingers,
the problem of over-tightening is easily caused, and the
radial pressure is exerted around the finger. Consequently,
when the instrument is worn for a long time, it can cause
poor blood flow and swelling feeling, which affects wearing
comfort. In addition, since the shapes of the fingers are not
the same, the fingers may not closely fit with the photoelec-
tric sensor. Consequently, inaccurate measurement is
caused.

SUMMARY

[0004] The objective of the utility model is to provide a
ring-type pulse oximeter. A finger is locally stressed, and
closely fits with a photoelectric sensor, so that wearing
comfort and adaptability to different finger shapes can be
implemented, and measurement accuracy can be improved.
[0005] To solve the above technical problem, embodi-
ments of the utility model disclose a ring-type pulse oxime-
ter, including a rigid ring body. A measurement unit is
arranged inside the rigid ring body. An elastic device, a
photodiode, and at least one light emitting diode are pro-
trudingly disposed on an inner circumferential surface of the
rigid ring body. When the ring-type pulse oximeter is worn,
the elastic device is pressed, so that the photodiode and the
at least one light emitting diode fit with a finger, light
emitted by the light emitting diode is attenuated by the
finger, then received by the photodiode and processed by the
measurement unit to calculate blood oxygen saturation.

[0006] Inanexample, the elastic device includes an elastic
member and at least one layer of pressing member. The
elastic member deforms when the elastic member is pressed,
and one end of the elastic device is connected to the rigid
ring body, and the other end of the elastic device is con-
nected to the lowest layer of the pressing member. When the
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elastic device includes multiple layers of pressing members,
an upper-layer pressing member of adjacent two layers of
pressing members is in an original state in which the
upper-layer pressing member is partially embedded in a
lower-layer pressing member when the elastic device is not
pressed, the upper-layer pressing member moves towards
the inside of the lower-layer pressing member when the
elastic device is pressed, and after the pressing disappears,
the upper-layer pressing member moves towards the outside
of the lower-layer pressing member under an acting force of
the elastic member and is restored to the original state.

[0007] In an example, the elastic member is a spring or a
spring plate.

[0008] In an example, the pressing member is a hollow
casing.

[0009] In an example, the elastic device, the photodiode,

and the at least one light emitting diode are located on the
same side of the rigid ring body.

[0010] In an example, a pressed surface of the uppermost-
layer pressing member of the elastic device has a transparent
portion, and the photodiode is located inside the elastic
device and fits with the transparent portion.

[0011] In an example, the ring-type pulse oximeter
includes two light emitting diodes located on two sides of
the elastic device.

[0012] In an example, the photodiode and the at least one
light emitting diode are respectively located on two sides of
the elastic device.

[0013] In an example, the photodiode and the at least one
light emitting diode are located on the same side of the rigid
ring body, and the elastic device is located on the other side
of the rigid ring body.

[0014] In an example, the elastic device includes a casing
and a silica gel. The silica gel is fastened inside the casing
and protrudes from a top end of the casing. When the silica
gel is pressed, the silica gel deforms and moves towards the
inside of the casing, and is restored to the protruding state
after the pressing disappears.

[0015] In an example, the elastic device, the photodiode,
and the at least one light emitting diode are located on the
same side of the rigid ring body.

[0016] In an example, the photodiode is located inside the
elastic device, and fits with the silica gel.

[0017] In an example, the ring-type pulse oximeter
includes two photodiodes located on two sides of the elastic
device.

[0018] Inanexample, the photodiode and at least one light
emitting diode are respectively located on two sides of the
elastic device.

[0019] In an example, the photodiode and the at least one
light emitting diode are located on the same side of the rigid
ring body, and the elastic device is located on the other side
of the rigid ring body.

[0020] Comparing the embodiments of the utility model
with the prior art, the main differences and effects are as
follows: A protruding elastic device, a photodiode, and a
light-emitting diode are protrudingly disposed on a rigid ring
body, so that a finger is locally stressed to avoid poor blood
flow, and implement wearing comfort and adaptability to
different finger shapes. In addition, when the elastic device
is pressed, the finger closely fits with the photodiode and the
light emitting diode by a radial force that the elastic device
exerts on the finger, so as to improve measurement accuracy.
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BRIEF DESCRIPTION OF DRAWINGS

[0021] FIG. 1 is a schematic diagram of an overall struc-
ture of a ring-type pulse oximeter according to an embodi-
ment of the utility model;

[0022] FIG. 2 is a schematic structural diagram in which
an elastic device, a photodiode, and a light emitting light are
located on the same side according to an embodiment of the
utility model,

[0023] FIG. 3 is a schematic structural diagram of an
elastic device according to an embodiment of the utility
model;

[0024] FIG. 4 is another schematic structural diagram of
an elastic device according to an embodiment of the utility
model; and

[0025] FIG. 5 is a schematic diagram in which an elastic
device, a photodiode, and a light emitting diode are located
in different sides according to an embodiment of the utility
model.

DESCRIPTION OF EMBODIMENTS

[0026] In the following description, numerous technical
details are provided for a reader to better understand the
present application. However, persons of ordinary skill in
the art can understand that the technical solutions that the
claims of the present application request to protect can be
implemented without these technical details and various
changes and modifications based on the following embodi-
ments.

[0027] To make the objectives, technical solutions, and
advantages of the embodiments of the present invention
clearer, the following describes the embodiments of the
present invention in detail with reference to the accompa-
nying drawings.

[0028] As shown in FIG. 1, a first embodiment of the
utility model relates to a ring-type pulse oximeter, including
a rigid ring body 1. A measurement unit 2 for measuring
blood oxygen saturation is arranged inside the rigid ring
body. An elastic device 3, a photodiode, and at least one light
emitting diode are protrudingly disposed on an inner cir-
cumferential surface of the rigid ring body. When the
ring-type pulse oximeter is worn, the elastic device is
pressed, so that the photodiode and the at least one light
emitting diode fit with a finger. The fitting means that the
photodiode and the light emitting diode are closely adjacent
to the finger and even in direct contact with the finger. The
rigid ring body can be made of materials such as ceramic and
metal. The measurement unit includes a power supply and
its switch, a microprocessor, a light emitting drive circuit
and the like to implement measurement of blood oxygen
saturation, which can be implemented by using the prior art.
There may be one or more light emitting diodes, and the
photodiode, the light emitting diode, and the elastic device
can be located on the same side (an upper side, a lower side,
a left side, or a right side) of the rigid ring body, or can be
located on different sides.

[0029] FIG. 2 is a structural diagram in which a photo-
diode 4, a light emitting diode 5, and an elastic device 3 are
located on the same side of a rigid ring body. The photodiode
4 is located inside the elastic device 3, and fits with a pressed
surface of the elastic device. Two photodiodes 5 are located
on two sides of the elastic device 3. A structure of the elastic
device 3 is shown in FIG. 3, and includes an elastic member
6 and two layers of pressing members 7 and 8, for example,
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hollow casings. One end of the elastic member 6 is con-
nected to the rigid ring body 1, and the other end of the
elastic member 6 is connected to the lower-layer pressing
member 7. A surface of the upper-layer pressing member 8
that is pressed by a finger has a transparent portion. When
the oximeter is not worn, and the elastic device 3 is not
pressed, the upper-layer pressing member 8 is in an original
state in which the upper-layer pressing member 8 is partially
embedded in the lower-layer pressing member 7. When the
oximeter is worn, and the elastic device 3 is pressed by the
finger, the upper-layer pressing member 8 moves towards
the inside of the lower-layer pressing member 7, and the
elastic member 6 deforms simultaneously, so that the finger
is in close contact with the light emitting diode 5, and this
state is maintained; light emitted by the light emitting diode
5 is attenuated by the finger, then received by the photodiode
4 that fits with the transparent portion of the pressed surface
of the upper-layer pressing member 8; further, the measure-
ment unit 2 calculates blood oxygen saturation. When the
oximeter is removed, the elastic device 6 is restored to the
original shape. Under an acting force generated by the
elastic device 6, the upper-layer pressing member 8 is
ejected towards the outside of the lower-layer pressing
member 7. To avoid that the upper-layer pressing member 8
is completely ejected from the lower-layer pressing member
7 and restore to the original state, a position limitation
member 9 may be disposed in the lower-layer pressing
member 7.

[0030] Another structure of the elastic device 3 is shown
in FIG. 4, and includes a casing 10 and a silica gel 11. The
silica gel 11 is fastened in the casing 11, and protrudes from
the top end of the casing 8. When the oximeter is worn, a
finger presses the silica gel 11, so that the silica gel 11 moves
towards the inside of the casing 10 and deforms. In this way,
the finger is in close contact with the light emitting diode 5,
and this state is maintained; light emitted by the light
emitting diode 5 is attenuated by the finger, then received by
the photodiode 4 closely fitting with the silica gel 11, further
the measurement unit 2 calculates blood oxygen saturation.
When the oximeter is removed, the silica gel 11 is restored
to the original shape.

[0031] In the above embodiments, when the oximeter is
worn, the elastic device is pressed, so that the finger is in
close contact with the light emitting diode 5. The relative
rotation between the finger and the rigid ring body may be
avoided by the radial pressure exerted on the finger due to
deformation of the elastic member 6 or the silicone member
11, so that the finger is in close contact with the light-
emitting diode 5. In addition, the photodiode 4 closely fit
with the pressed surface of the elastic device. Therefore, the
photodiode also closely fits with the finger. Measurement
accuracy is improved based on the above two aspects. The
elastic device 3, the photodiode 4, and the light-emitting
diode 5 that are protrudingly disposed make the finger
locally stressed, so that the oximeter can adapt to different
shapes of fingers, can also avoid the swelling feeling caused
by poor blood flow, and is more comfortable to wear. To
adapt to fingers with different size, in the elastic device,
there is a certain amount of retraction when the pressing
member or the silica gel is pressed. However, regardless of
the amount of retraction, the finger and the light emitting
diode are in close contact, otherwise, a rigid ring body with
another size needs to be chosen.
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[0032] In addition, in the above embodiments, other
optional settings may be made. For example, there may be
a single layer of pressing member or multiple layers of
pressing members in the elastic device. The single layer of
pressing member is connected to one end of the elastic
member, and a pressed surface of the single layer of pressing
member has a transparent portion. The structure of the
multiple layers of pressing members is the same as that of
the two layers of pressing members, the bottommost-layer
pressing member is connected to one end of the elastic
member, and the pressed surface of the uppermost-layer
pressing member has a transparent portion. The elastic
member in the elastic device may be a spring or a spring
plate made of metal or the like. There may be one or more
light emitting diodes. The photodiode may be located out-
side the elastic device, and the photodiode and the light
emitting diode are separately located on two sides of the
elastic device. In this case, the pressed surface of the elastic
device may not have a transparent portion. When the oxi-
meter is worn, the finger presses the elastic device, and the
elastic device deforms, so that the finger is in close contact
with the light emitting diode and the photodiode, and this
state is maintained.

[0033] FIG. 5 is a structural diagram in which a photo-
diode 4 and a light emitting diode 5 are located on the same
side of a rigid ring body and an elastic device 3 is located on
the other side. Preferably, if the photodiode and the light-
emitting diode are viewed as an entirety, the entirety and the
elastic device are respectively disposed at two ends of the
diameter of the rigid ring body. There may be one or more
light emitting diodes. The elastic device may adopt any one
type in the above descriptions, and the pressed surface of the
elastic device may not have a transparent portion. When the
oximeter is worn, a finger is in contact with the light emitting
diode and the photodiode, and presses the elastic device, the
radial pressure exerted by the elastic device on the finger due
to the deformation makes the contact between the finger and
the light emitting diode and the photodiode closer, and this
state is maintained, so that measurement accuracy is
improved. The elastic device 3, the photodiode 4, and the
light-emitting diode 5 that are protrudingly disposed make
the finger locally stressed, so that the oximeter can adapt to
different shapes of fingers, can also avoid the swelling
feeling caused by poor blood flow, and is more comfortable
to wear. To adapt to fingers of different size, in the elastic
device, there is a certain amount of retraction when the
pressing member or the silica gel is pressed. However,
regardless of the amount of retraction, the finger is in close
contact with the light emitting diode and the photodiode,
otherwise, a rigid ring body of another size needs to be
selected.

[0034] It should be noted that, in the claims and the
description of the present patent, relational terms “first”,
“second”, and the like are only used to distinguish one entity
or operation from another entity or operation, but are not
intended to indicate any actual relationship or order between
entities or operations. Moreover, the terms “include”,
“have”, and any other variants thereof are intended to cover
non-exclusive inclusion, for example, a process, a method,
article, or a device that includes a series of elements not only
includes those elements, but includes other elements that are
not clearly listed or are inherent to the process, the method,
the article, or the device. Without more restrictions, an
element that is defined by the phrase “including a” does not

Mar. 19, 2020

exclude the presence of another same element in the process,
method, article, or device that includes the element.
[0035] Although the present invention has been illustrated
and described with reference to the preferred embodiments
of the present invention, it should be understood by persons
of ordinary skills in the art that various changes in form and
details may be made without departing from the spirit and
scope of the present invention.

1. A ring-type pulse oximeter, comprising a rigid ring
body (1), wherein a measurement unit (2) is arranged inside
the rigid ring body (1), an elastic device (3), a photodiode
(4), and at least one light emitting diode (5) are protrudingly
disposed on an inner circumferential surface of the rigid ring
body (1), and when the ring-type pulse oximeter is worn, the
elastic device (3) is pressed, so that the photodiode (4) and
the at least one light emitting diode (5) fit with a finger, light
emitted by the light emitting diode (5) is attenuated by the
finger, then received by the photodiode (4) and processed by
the measurement unit (2) to calculate blood oxygen satura-
tion.

2. The ring-type pulse oximeter according to claim 1,
wherein the elastic device (3) comprises an elastic member
(6) and at least one layer of pressing member; the elastic
member (6) deforms when the elastic device is pressed, one
end of the elastic device is connected to the rigid ring body
(1), and the other end of the elastic device is connected to the
lowest layer of the pressing member, and when the elastic
device (3) comprises multiple layers of pressing members,
an upper-layer pressing member of adjacent two layers of
pressing members is in an original state in which an upper-
layer pressing member is partially embedded in the lower-
layer pressing member when the elastic device (3) is not
pressed, and the upper-layer pressing member moves
towards the inside of the lower-layer pressing member when
the elastic device (3) is pressed, and after the pressing
disappears, the upper-layer pressing member moves towards
the outside of the lower-layer pressing member under an
acting force of the elastic member (6) and is restored to the
original state.

3. The ring-type pulse oximeter according to claim 2,
wherein the elastic member is a spring or a spring plate.

4. The ring-type pulse oximeter according to claim 2,
wherein the pressing member is a hollow casing.

5. The ring-type pulse oximeter according to any one of
claims 2-4, wherein the elastic device (3), the photodiode
(4), and the at least one light emitting diode (5) are located
on the same side of the rigid ring body (1).

6. The ring-type pulse oximeter according to claim 5,
wherein a pressed surface of the uppermost-layer pressing
member of the elastic device (3) has a transparent portion,
and the photodiode (4) is located inside the elastic device (3)
and fits with the transparent portion.

7. The ring-type pulse oximeter according to claim 6,
wherein, comprising two light emitting diodes (5) located on
two sides of the elastic device (3).

8. The ring-type pulse oximeter according to claim 5,
wherein the photodiode (4) and the at least one light emitting
diode (5) are respectively located on two sides of the elastic
device (3).

9. The ring-type pulse oximeter according to any one of
claims 2-4, wherein the photodiode (4) and the at least one
light emitting diode (5) are located on the same side of the
rigid ring body (1), and the elastic device (3) is located on
the other side of the rigid ring body (1).
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10. The ring-type pulse oximeter according to claim 1,
wherein the elastic device comprises a casing (10) and a
silica gel (11), wherein the silica gel (11) is fastened inside
the casing (10) and protrudes from a top end of the casing
(10), when the silica gel (11) is pressed, the silica gel (11)
deforms and moves towards the inside of the casing (10),
and is restored to the protruding state after the pressing
disappears.

11. The ring-type pulse oximeter according to claim 10,
wherein the elastic device (3), the photodiode (4), and the at
least one light emitting diode (5) are located on the same
side of the rigid ring body (1).

12. The ring-type pulse oximeter according to claim 11,
wherein the photodiode (4) is located inside the elastic
device (3), and fits with the silica gel (11).

13. The ring-type pulse oximeter according to claim 12,
wherein, comprising two photodiodes (5) located on two
sides of the elastic device (3).

14. The ring-type pulse oximeter according to claim 11,
wherein the photodiode (4) and at least one light emitting
diode (5) are respectively located on two sides of the elastic
device (3).

15. The ring-type pulse oximeter according to claim 10,
wherein the photodiode (14) and the at least one light
emitting diode (5) are located on the same side of the rigid
ring body (1), and the elastic device (3) is located on the
other side of the rigid ring body (1).

I I T T

Mar. 19, 2020



THMBW(EF)

S EREESE

BEG®)

DT T —FMBIENIMERE (1) WHREBKEBEILEN. FERERE1H R
REANBET2, BUERMS , KB -REANES—PRH-RES.
ERERMEIHONAEART LRE®IZES ) . HWEFREAEmMEMN
B, BT MRES , EABREINEDL —NEXZRESAFEE

E, RN FEERE-RESER , ARBRXBZREAEKFEN
EHTE | BITENEENE. RERELEMNEFEN -9 L

G, FFEEXB-REIANMAAX-RESRFEBLRES , MMRM4
FENMEBAR URNTEFEMRWERNYE , HiRa TNERSE.,

IR BRI I &AL
US20200085360A1 K (2E)R
US16/613552 HiEH

YUAN HAIQUAN
ZHOU CONGCONG

YUAN, HAIQUAN
ZHOU, CONGCONG

A61B5/1455 A61B5/00 A61B5/0205

patsnap

2020-03-19

2018-12-07

A61B5/6826 A61B5/0205 A61B5/14552 A61B5/02438 A61B5/1455 A61B5/6802

201721700222.X 2017-12-08 CN

Espacenet USPTO

e



https://share-analytics.zhihuiya.com/view/3950e7f8-6891-4d11-bf17-0bf74b655e00
https://worldwide.espacenet.com/patent/search/family/065500012/publication/US2020085360A1?q=US2020085360A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220200085360%22.PGNR.&OS=DN/20200085360&RS=DN/20200085360

