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7) ABSTRACT

Provided is an integrated depth-of-anesthesia/cerebral-oxy-
gen-saturation detection sensor. Particularly, the depth-of-
anesthesia/cerebral-oxygen-saturation ~ detection  sensor
includes a strap and a sensing unit that is arranged on the
strap, and sensing unit includes a depth-of-anesthesia sensor
and a cerebral oxygen saturation sensor that are arranged on
the same plane. Therefore, it is possible to simultaneously
measure a depth of anesthesia and cerebral oxygen satura-
tion with a single detection sensor, so that it is possible to
reduce cost.
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SENSOR FOR DEPTH OF ANESTHESIA AND
CEREBRAL BLOOD OXYGEN SATURATION

CROSS-REFERENCE TO RELATED PATENT
APPLICATION

[0001] This application claims the benefit of Korean Pat-
ent Application No. 10-2016-0158908, filed on Nov. 28,
2016 in the Korean Intellectual Property Office, the disclo-
sure of which is incorporated herein in its entirety by
reference.

FIELD

[0002] The present invention relates to an integrated
depth-of-anesthesia/cerebral oxygen saturation detection
sensor, and more particularly, to an integrated depth-of-
anesthesia/cerebral oxygen saturation detection sensor
capable of measuring a depth of anesthesia and cerebral
oxygen saturation with a single sensor.

BACKGROUND

[0003] Generally, if a subject (patient) suffers from pain
during medical care such as surgery and treatment or skin
care, the pain is eliminated or reduced by blocking neu-
rotransmission through anesthetics.

[0004] In particular, If surgery is performed on a patient
having a sever disease or symptom, the patient needs to be
put under general anesthetics to remove all of the body
reactions. In addition, the patient’s anesthetized state needs
to be continuously monitored under such general anesthet-
ics.

[0005] In other words, the patient’s anesthetized state
needs to be checked by detecting the depth of anesthesia,
and the operation needs to be performed in a sufficiently
anesthetized state so as to prevent a problem in that the
patient experiences psychological distress due to awakening
during surgery. Currently, the detection of the depth of
anesthesia is performed by attaching an EEG sensor to a
human body and then collecting and amplifying biological
signals including high and low potential differences.
[0006] On the other hand, cerebral oxygen saturation
indicating oxygen saturation of cortical tissues is used as an
important parameter in clinical field such as hypoxia, neo-
natal monitoring, or emergency medicine and, particularly,
the cerebral oxygen saturation is very important in clinical
management of critically ill patients. Currently, the detection
of the cerebral oxygen saturation is performed by attaching
a sensor to a human body and then emitting red light and
near-infrared light to detect a degree of oxidation of hemo-
globin.

[0007] Both of the depth-of-anesthesia sensor or the cere-
bral oxygen saturation sensor are important means to effec-
tively monitor an awakened level of a patient. Since the two
sensors are manufactured as separate products and are
individually used, the sensors are cumbersome in terms of
usage, and it is difficult to integrally monitor the patient’s
awakened level.

Cited Literature

[0008] Patent Document: Korean Patent Application No.
10-2010-0035977 (Registration No. 10-1079785, titled,
“Electroencephalogram Analyzer for Calculating Depth of
Anesthesia Index).
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SUMMARY

Technical Problem

[0009] The present invention is conceived to solve the
above-described problems in the related art, and an object of
the present invention is to an integrated depth-of-anesthesia/
cerebral-oxygen-saturation detection sensor where a depth-
of-anesthesia sensor and a cerebral oxygen saturation sensor
are installed on a single strap, so that a depth of anesthesia
and cerebral oxygen saturation can be measured by the
single sensor at the same time.

Technical Solution

[0010] In order to achieve the above object, according to
an aspect of the present invention, there is provided an
integrated  depth-of-anesthesia/cerebral-oxygen-saturation
detection sensor including a strap and a sensing unit
arranged on the strap, wherein the sensing unit includes a
depth-of-anesthesia sensor and a cerebral oxygen saturation
sensor which are arranged on the same plane.

[0011] Herein, the depth-of-anesthesia sensor may include
a ground electrode; and a reference electrode that is arranged
to be separated from the ground electrode; and first and
second measurement electrodes that are arranged on two
sides of the ground electrode and the reference electrode so
that the ground electrode and the reference electrode are
located between the ground electrode and the reference
electrode.

[0012] In addition, the cerebral oxygen saturation sensor
may include: a pair of light sources that irradiate a head with
red light and near-infrared light having different wave-
lengths; a pair of first light detection units that receives light
reflected from head skin or skull; and a pair of second light
detection unit that receives light reflected from brain.

[0013] In addition, the pair of light sources may be located
between the first measurement electrode and the reference
electrode and between the second measurement electrode
and the ground electrode, and the pair of first light detection
units may be arranged between the light source and the
reference electrode and between the light source and the
ground electrode, and the pair of second light detection unit
may be located to be separated from each other between the
reference electrode and the ground electrode.

[0014] In addition, the strap may be formed to have
wrinkles in a portion where the depth-of-anesthesia sensor
and the cerebral oxygen saturation sensor are not arranged.

Advantageous Effects

[0015] In an integrated depth-of-anesthesia/cerebral oxy-
gen saturation detection sensor having the above-described
configuration according to the present invention, a depth-
of-anesthesia sensor and a cerebral oxygen saturation sensor
are provided on a single strap, and thus, since a depth of
anesthesia and cerebral oxygen saturation can be measured
at the same time, the detection sensor can be conveniently
used, and since there is no need to separately manufacture
detection sensors for measuring the depth of anesthesia and
the cerebral oxygen saturation, it is possible to advanta-
geously reduce cost.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0016] FIG. 1 is a perspective view of an integrated
depth-of-anesthesia/cerebral-oxygen-saturation  detection
sensor according to the present invention.

[0017] FIG. 2 is a view illustrating a use state of the
integrated  depth-of-anesthesia/cerebral-oxygen-saturation
detection sensor according to the present invention.

DETAILED DESCRIPTION

[0018] Hereinafter, embodiments of an integrated depth-
of-anesthesia/cerebral-oxygen-saturation detection sensor
according to the present invention will be described in detail
with reference to the accompanying drawings.

[0019] FIG. 1 is a perspective view illustrating an inte-
grated depth-of-anesthesia/cerebral-oxygen-saturation
detection sensor according to the present invention, and FIG.
2 is a view illustrating a use state of the integrated depth-
of-anesthesia/cerebral-oxygen-saturation detection sensor
according to the present invention.

[0020] An integrated depth-of-anesthesia/cerebral-oxy-
gen-saturation detection sensor according to the present
invention is configured to include a strap 10 and a sensing
unit 20 arranged on the strap 10.

[0021] A material of the strap 10 needs to be selected in
consideration of characteristics of a human body, particu-
larly, the head of the human body to which the integrated
depth-of-anesthesia/cerebral-oxygen-saturation  detection
sensor according to the present invention are attached.
[0022] Namely, in consideration of the fact that the surface
of the head is not flat but curved, a material that is flexible
so as to be easily bended and folded needs be selected, a
material that is highly adhesive to the human body so as to
be well adhered to the forehead or scalp and to be well
detached needs to be selected, and a material that does not
irritate the human body even if the strap is frequently
attached and detached needs to be selected to manufacture
the strap. Particularly, the above-mentioned effect can be
obtained by using a hydrogel which is capable of adhering
to the human body several times and, at the same time, not
causing irritation to the skin.

[0023] The sensing unit 20 is configured to include a
depth-of-anesthesia sensor 21 and a cerebral oxygen satu-
ration sensor 22. The depth-of-anesthesia sensor 21 and the
cerebral oxygen saturation sensor 22 are arranged on the
same plane.

[0024] The depth-of-anesthesia sensor 21 is configured to
include a ground electrode 21a, a reference electrode 215,
and first and second measurement electrodes 21¢ and 21d
that are arranged on two sides of the ground electrode 21a
and the reference electrode 215 so as to be located between
the ground electrode 21a and the reference electrode 214.
[0025] The ground electrode 21a is in contact with a
portion of the human body for electrical safety of the subject
during the measurement of the biological signal, so that the
subject is maintained to be in the grounded state. In other
words, the ground electrode 214 prevents a safety accident
caused by an abnormal voltage during the measurement of
the biological signal, and when a fault current occurs, the
ground electrode performs a function of discharging the
current quickly to the outside of the human body to suppress
an increase in an abnormal potential and ensuring the
electrical safety of the subject. The ground electrode 21a is
provided on one side of the strap 10.
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[0026] The reference electrode 215 is an electrode as a
reference for measuring a biological signal and is provided
as a reference for measuring a potential difference between
the first and second measurement electrodes 21¢ and 214.
The reference electrode 215 is provided on one side of the
strap 10 and is separated from the ground electrode 21a by
a predetermined distance.

[0027] The first measurement electrode 21¢ is attached to
the head of the human body and senses a biological signal
in the anesthetized state or during the anesthetic operation to
measure and detect brain waves generated in the head. The
first measurement electrode 21c is arranged at one of the two
sides of the reference electrode 215 and is arranged at a
position separated from the ground electrode 21qa. Similarly
to the first measurement electrode 21c, the second measure-
ment electrode 214 is attached to the head of the human
body and senses a biological signal in the anesthetized state
or during the anesthetic operation to measure and detect
brain waves generated in the head.

[0028] Since the measurement electrodes performs the
function of measuring and detecting the biological signal,
collecting and analyzing the biological signal in a wider
range is more advantageous in consideration of the precision
and efficiency of the measurement. Particularly, in the case
where the brain waves are measured by the measurement
electrodes like the present invention, it is preferable that the
brain waves of the left brain and right brain are measured.
Therefore, when the first measurement electrode 21¢ mea-
sures the brain waves of the left brain, it is preferable that the
second measurement electrode 214 measures the brain
waves.

[0029] Accordingly, the second measurement electrode
21d is arranged so as to be separated from the first mea-
surement electrode 21¢ as far as possible. That is, the second
measurement electrode 214 is arranged on one of the two
side of the ground electrode 21a and is arranged at a position
separated from the first measurement electrode 21e¢.

[0030] The cerebral oxygen saturation sensor 22 irradiates
the red light and the near-infrared light, calculates the ratio
of the reflected red light and infrared light components, and
then estimates the oxygen saturation based on the calculated
ratio of the red light and infrared light components. The
cerebral oxygen saturation sensor is configured to include a
pair of first light detection units 225 and a pair of second
light detection units 22¢.

[0031] The light source 22a irradiates the head with red
light and near-infrared light having different wavelengths.
One light source 224 is arranged between the first measure-
ment electrode 21¢ and the reference electrode 215 and the
other is arranged between the second measuremert electrode
21d and the ground electrode 21a.

[0032] The first light detection unit 225 receives the red
light and the near-infrared light which are emitted from the
light source 22¢ and are reflected from the head skin or the
skull. That is, the first light detection unit 224 receives the
light that cannot penetrate into a deep portion of the head
and is reflected at a shallow portion of the head such as a
head skin or a skull. One of the first light detection unit 225
is arranged between the light source 22a and the reference
electrode 215 and the other is arranged between the light
source and the ground electrode 21a.

[0033] Inthe case where the red light and the near-infrared
light emitted from the light source 224 are reflected from the
brain, the second light detection unit 22¢ receives the light.
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That is, the second light detection unit 22¢ receives the light
that passes through a shallow portion such as the head skin
or a skull, reaches the brain, and is reflected from the brain.
Each of a pair of the second light detection units 22¢ is
arranged between the reference electrode 215 and the
ground electrode 214 so that the second light detection units
22¢ are separated from each other.

[0034] Since the light sources 22a, first light detection
units 225 and the second light detection units 22¢ are located
in the above-described manner, one of the light sources 22aq,
one of the first light detection units 225, and one of the
second light detection units 22¢ are arranged in the vicinity
of the reference electrode 215, and the other of the light
sources 22a and the other of the first light detection units
22b, and the other of the second light detection units 22¢ are
arranged in the vicinity of the ground electrode 21a. There-
fore, when one of the light sources 22a, one of the first light
detection units 225, and one of the second light detection
units 22¢ arranged in the vicinity of the reference electrode
215 measure the oxygen saturation of the left brain, the other
of the light sources 22a and the other of the first light
detection units 224, and the other of the second light
detection units 22¢ arranged in the vicinity of the ground
electrode 21a measure the oxygen saturation of the right
brain.

[0035] Meanwhile, the strap 10 may be formed to have
wrinkles 10a in a portion where the depth-of-anesthesia
sensor 21 and the cerebral oxygen saturation sensor 22 are
not arranged. As described above, since the surface of the
head of a person is not flat but curved, it is also important
to select a flexible material for the strap 10 itself in order to
effectively adhere the strap 10 to such a head shape. In
addition, it is also necessary to form the strap 10 to have an
auxiliary means such as wrinkles 10a so that the flexible
strap 10 can be well bended.

[0036] In addition, if the width of the portion of the strap
10 where the depth-of-anesthesia sensor 21 and the cerebral
oxygen saturation sensor 22 are not arranged is smaller than
that of the portion where the depth-of-anesthesia sensor 21
and the cerebral oxygen saturation sensor 22 are arranged,
the strap 10 may be well bended. Therefore, the depth-of-
anesthesia sensor 21 and the cerebral oxygen saturation
sensor 22 can be attached better.

REFERENCE NUMERALS
[0037] 10: strap
[0038] 10a: wrinkle
[0039] 20: sensing unit
[0040] 21: depth-of-anesthesia sensor
[0041] 21a: ground electrode

[0042] 21b: reference electrode

May 31, 2018

[0043] 2lc: first measurement electrode
[0044] 21d: second measurement electrode
[0045] 22: cerebral oxygen saturation sensor
[0046] 22q: light source

[0047] 225: first light detection unit

[0048] 22¢: second light detection unit

What is claimed is:

1. An integrated depth-of-anesthesia/cerebral-oxygen-
saturation detection sensor comprising:

a strap; and

a sensing unit arranged on the strap,

wherein the sensing unit includes a depth-of-anesthesia

sensor and a cerebral oxygen saturation sensor that are
arranged on the same plane.

2. The integrated depth-of-anesthesia/cerebral-oxygen-
saturation detection sensor according to claim 1, wherein the
depth-of-anesthesia sensor includes:

a ground electrode;

a reference electrode that is arranged to be separated from

the ground electrode; and

first and second measurement electrodes that are arranged

on two sides of the ground electrode and the reference
electrode so that the ground electrode and the reference
electrode are located between the ground electrode and
the reference electrode.

3. The integrated depth-of-anesthesia/cerebral-oxygen-
saturation detection sensor according to claim 2, wherein the
cerebral oxygen saturation sensor includes:

a pair of light sources that irradiate a head with red light

and near-infrared light having different wavelengths;

a pair of first light detection units that receive light

reflected from head skin or skull; and

a pair of second light detection units that receive light

reflected from brain.

4. The integrated depth-of-anesthesia/cerebral-oxygen-
saturation detection sensor according to claim 3,

wherein the pair of light sources are located between the

first measurement electrode and the reference electrode
and between the second measurement electrode and the
ground electrode,

wherein the pair of first light detection units are located

between the light source and the reference electrode
and between the light source and the ground electrode,
and

wherein the pair of second light detection units are located

to be separated from each other between the reference
electrode and the ground electrode.

5. The integrated depth-of-anesthesia/cerebral-oxygen-
saturation detection sensor according to claim 1,

wherein the strap is formed to have wrinkles in a portion

where the depth-of-anesthesia sensor and the cerebral
oXygen saturation sensor are not arranged.

* ok % % ¥



THMBW(EF)

PR 4 R FEE 0 o ot 0 0 L B 4% B3R
US20180146918A1 K (AE)R
US15/819915 FREH

patsnap

2018-05-31

2017-11-21

HRIFRE (RN A(GE) WRIERBROBBRAF
B (T M) A(F) CHARM ENGINEERING CO. , LTD.

LFTERIB(ERR)A(E) CHARM ENGINEERING CO. , LTD.

[#R]REAA KIM KWANG MOO
HONG SEUNG KYUN
CHOI SANG WOO
LEE KYU HONG
-3 PN KIM, KWANG MOO
HONG, SEUNG KYUN
CHOI, SANG WOO
LEE, KYU HONG
IPCH %S A61B5/00 A61B5/1455
CPCoE= A61B5/4821 A61B5/14553 A61B5/14552 A61B5/6814 A61B5/6832 A61B5/0476 A61B5/6831
£ 1020160158908 2016-11-28 KR
S\EBEEE Espacenet USPTO
BEGR) 21

RET - EENRERE/MEEMNERNERER. $5t , REORE/

ERMERNERROFT FNHEET T LHRNET , 5 AR
BEREEhERRBREARRIMEMNEELRS , EEA—R W
Lo Rt , ATBAA—AME N & 2R E AN B FEEREN MM S ERME |
T AT AR B AR

10

2ld 2l zb 2l



https://share-analytics.zhihuiya.com/view/c7d95010-402f-4124-a88f-22fba5269e35
https://worldwide.espacenet.com/patent/search/family/060673437/publication/US2018146918A1?q=US2018146918A1
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=%2220180146918%22.PGNR.&OS=DN/20180146918&RS=DN/20180146918

