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(57) Abstract: A reusable portion (2) includes a first connector (21) and a light emitting portion (22). A disposable portion (3) includes
a support (31), a second connector (32) and a light detecting portion (33). The support (31) has a translucent portion and adapted to
be attached on a body of a subject. The second connector (32) is supported by the support (31) and configured to couple with the first
connector (21). The light detecting portion (33) is supported by the support (31) and configured to output a signal corresponding to an
amount of light incident on the light detecting portion (33). Under a condition that the first connector (21) and the second connector (32)
are coupled, the light emitting portion (22) is disposed so as to face the translucent portion, so that the first connector (21) is enabled
to detect the signal via the second connector (32).
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Description

Title of Invention: MEDICAL SENSOR, REUSABLE PORTION
OF MEDICAL SENSOR, AND DISPOSABLE PORTION OF

[0001]

[0002]

[0003]

[0004]

[0005]

MEDICAL SENSOR
Field

The presently disclosed subject matter relates to a medical sensor comprising a
reusable portion and a disposable portion. As used herein, the term "reusable portion”
means a portion of a medical sensor that can be reused at least once. As used herein,
the term "disposable portion" means a portion of a medical sensor that is discarded
after a single use.

Background

NPLI discloses a sensor adapted to be attached to a fingertip for calculating a tran-
scutaneous arterial oxygen saturation (SpO2) of a subject as an example of such a
medical sensor. The sensor comprises a light emitting element and a light detecting
element. The light emitting element emits light toward a tissue of the fingertip of the
subject. The light having passed through the tissue is detected by the light detecting
element. The light detecting element outputs a signal corresponding to intensity of the
detected light. The sensor comprises a disposable portion and a reusable portion. The
disposable portion includes a support that adapted to be wrapped around the subject's
fingertip. The support supports the light emitting element and the light detecting
element. The reusable portion includes a connector and a cable. The connectors detect
the signal outputted from the light detecting element and relay the signal to a device
for calculating the SpO2 through the cable.

Citation List
Non Patent Literature

[NPL1] "OxiTip+ Sensor for Adults/Children"; package leaflet; revised 2nd edition;
GE Yokogawa Medical Systems, Inc.; October 1, 2004
Summary
Technical Problem

It is often helpful to enhance the convenience of the medical sensor comprising the
reusable portion and the disposable portion.

Solution to Problem

A first aspect of the presently disclosed subject matter provides a medical sensor

comprising:

a reusable portion comprising:
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[0006]

[0007]

a light emitting portion configured to emit light; and
a first connector; and
a disposable portion comprising:
a support having a translucent portion and adapted to be attached to a body of a
subject;
a light detecting portion supported by the support and configured to output a signal
corresponding to an amount of incident light; and
a second connector supported by the support and configured to couple with the first
connector,
wherein when the first connector and the second connector are coupled, the light
emitting portion is disposed so as to face the translucent portion, so that the first
connector is enabled to detect the signal via the second connector.

A second aspect of the presently disclosed subject matter provides a reusable portion
of a medical sensor comprising:

a light emitting portion configured to emit light; and

a reusable connector,

wherein the reusable connector is configured to be coupled with a disposable
connector that is a part of a disposable portion of the medical sensor;

wherein under a condition that the reusable connector and the disposable connector
are coupled, the light emitting portion is disposed so as to face a translucent portion
supported by a support that is a part of the disposable portion adapted to be attached to
a body of a subject; and

wherein under the condition that the reusable connector and the disposable connector
are coupled, the reusable connector is enabled to detect, via the disposable connector, a
signal outputted from a light detecting portion of the disposable portion in accordance
with an amount of light incident on the light detecting portion.

A third aspect of the presently disclosed subject matter provides a disposable portion
of a medical sensor comprising:

a support having a translucent portion and adapted to be attached to a body of a
subject;

a light detecting portion supported by the support and configured to output a signal
corresponding to an amount of incident light; and

a disposable connector supported by the support and configured to couple with a
reusable connector that is a part of a reusable portion of the medical sensor,

wherein under a condition that the reusable connector and the disposable connector
are coupled, the translucent portion is disposed so as to face a light emitting portion
that is a part of the reusable portion configured to emit light; and

wherein the disposable connector is configured to relay the signal to the reusable
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connector under the condition that the reusable connector and the disposable connector
are coupled, the reusable connector.
[0008]  According to the configuration of each aspect described above, the medical sensor

can be divided into a reusable portion having a light emitting portion and a disposable
portion having a light detecting portion. Since the light emitting element having a
relatively high unit price can be reused, the running cost of the medical sensor can be
reduced. This advantageous effect becomes more remarkable as the number of light
emitting elements used by the medical sensor increases.

[0009]  On the other hand, the light emitting portion is disposed so as to face the translucent
portion only by coupling the first connector (reusable connector) and the second
connector (disposable connector). Since the light detecting portion is fixed to the
support in advance as a part of the disposable portion, the operation of positioning the
light detecting portion on the support is omitted, so that the time until the medical
sensor is made usable can be shortened.

[0010]  Therefore, the convenience of the medical sensor comprising the reusable portion
and the disposable portion can be enhanced.

Brief Description of Drawings

[0011] [fig.1]FIG. 1 illustrates an appearance of a sensor according to an embodiment.
[fig.2A]FIG. 2A illustrates an appearance of a reusable portion of the sensor.

[fig.2B
[fig.2C
[fig.3A]FIG. 3A illustrates an appearance of a disposable portion of the sensor.

JFIG. 2B illustrates an appearance of the reusable portion.

JFIG. 2C illustrates an appearance of the reusable portion.

[fig.3B]FIG. 3B illustrates an appearance of the disposable portion.

[fig.4A]FIG. 4A illustrates how to couple the reusable portion and the disposable
portion.

[fig.4B]FIG. 4B illustrates how to couple the reusable portion and the disposable
portion.

[fig.5]FIG. 5 illustrates a cross section of a part of the reusable portion of the sensor.

[fig.6]FIG. 6 illustrates an appearance of another example of the disposable portion.
Description of Embodiments

[0012] Examples of embodiments will be described below in detail with reference to the ac-
companying drawings. The directional expressions "front," "rear," "top," and "bottom"
appearing in the following descriptions are merely used for the convenience of ex-
planation, and are not intended to limit the attitude of the illustrated structure in use.

[0013]  FIG. 1 illustrates an appearance of a sensor 1 according to an embodiment. The
sensor 1 is adapted to be attached to a fingertip of a subject to calculate a blood light

absorber concentration. The sensor 1 is an example of a medical sensor. The fingertip
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[0014]

[0015]

[0016]

[0017]

[0018]

[0019]

[0020]

[0021]

is an example of a subject's body. Examples of the blood light absorber concentration
include a transcutaneous arterial oxygen saturation (SpO2), carboxyhemoglobin and
methemoglobin.

The sensor 1 comprises a reusable portion 2 and a disposable portion 3. The reusable
portion 2 is configured to be reused at least once. The disposable portion 3 is
configured to be discarded or recycled after a single use.

The reusable portion 2 comprises a first connector 21. That is, the first connector 21
can be reused at least once. The first connector 21 is an example of a reusable
connector.

FIG. 2A illustrates an appearance of the first connector 21 as viewed from an upper
front side. FIG. 2B illustrates an appearance of the first connector 21 as viewed from a
lower front side. FIG. 2C illustrates an appearance of the first connector 21 as viewed
from an upper rear side.

The first connector 21 comprises a female housing 211. The female housing 211 is
an example of a female portion. The female housing 211 defines an accommodation
space 212. A plurality of male terminals 213 are disposed in the accommodation space
212.

The reusable portion 2 comprises a light emitting portion 22. The light emitting
portion 22 emits light. In the present embodiment, the light emitting portion 22 is
supported by the female housing 211.

The light emitting portion 22 includes a plurality of light emitting elements (not il-
lustrated). The plurality of light emitting elements are accommodated in the female
housing 211. Each of the light emitting elements is a semiconductor light emitting
element that emits light including a predetermined wavelength. Examples of the semi-
conductor light emitting element include a light emitting diode and a laser diode. The
number of light emitting elements and the value of the wavelength are appropriately
determined in accordance with the type of the blood light absorber concentration to be
obtained.

The reusable portion 2 comprises a cable 23. The reusable portion 2 is connected to a
pulse photometer (not illustrated) with the cable 23. The cable 23 accommodates a
power supply line and a control signal line. The power supply line and the control
signal line are connected to a driving circuit (not illustrated) housed in the female
housing 211. The power supply line supplies power from the pulse photometer to the
driving circuit. The control signal line supplies a control signal transmitted from the
pulse photometer to the driving circuit for controlling turning the on/off operation of
each light emitting element.

As illustrated in FIG. 3A, the disposable portion 3 comprises a support 31. The
support 31 is a portion adapted to be attached to a fingertip of the subject. The way of
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[0022]

[0023]

[0024]

[0025]

[0026]

[0027]

[0028]

[0029]

attachment will be described later.

The disposable portion 3 comprises a second connector 32. The second connector 32
is discarded or recycled after a single use. The second connector 32 is an example of a
disposable connector.

As illustrated in FIG. 3B, the second connector 32 comprises a male housing 321.
The male housing 321 is an example of a male portion. The male housing 321 defines
an accommodation space 322. A plurality of female terminals 323 are disposed in the
accommodation space 322.

As illustrated in FIG. 3A, the disposable portion 3 comprises a light detecting portion
33. The light detecting portion 33 comprises a light detecting element having a light
detecting surface. The light detecting element outputs a light detecting signal corre-
sponding to the amount of light detected on the light detecting surface. Examples of
the light detecting element include a photodiode, a phototransistor, and a photoresistor.
The light detecting portion 33 is supported by the support 31. The light detecting
surface of the light detecting element is exposed on a back surface of the support 31.

The support 31 comprises a first portion 311, a second portion 312 and a third
portion 313. The second connector 32 is supported by the first portion 311. The light
detecting portion 33 is supported by the second portion 312. The third portion 313
connects the first portion 311 and the second portion 312 together.

The light detecting element is electrically connected to the female terminals 323 via a
power supply line and a light detecting signal line. The power supply line and the light
detecting signal line are supported by the support 31 so as to extend within the third
portion 313.

As illustrated in FIG. 4A, the support 31 has a translucent portion 314. The
translucent portion 314 is formed of a material having transparency with respect to the
wavelength of light emitted from the light emitting portion 22. The translucent portion
314 is located in the vicinity of the second connector 32 in the first portion 311.

The first connector 21 of the reusable portion 2 and the second connector 32 of the
disposable portion 3 can be coupled to each other. The male housing 321 of the second
connector 32 is fitted into the accommodation space 212 of the first connector 21,
whereby the coupling is performed. At this time, the male terminals 213 of the first
connector 21 and the female terminals 323 of the second connector 32 are electrically
connected to each other.

The power supply line accommodated in the cable 23 is also connected to one of the
male terminals 213 of the first connector 21. Therefore, the electric power from the
pulse photometer is also supplied to the light detecting element of the light detecting
portion 33 via one of the female terminals 323 and the power supply line supported by

the support 31. That is, by coupling the first connector 21 and the second connector 32,
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[0030]

[0031]

[0032]

[0033]

[0034]

[0035]

also the light detecting element can be driven.

FIG. 4B illustrates the first connector 21 and the second connector 32 in the coupled
state. At this time, the light emitting portion 22 is disposed so as to face the translucent
portion 314 of the support 31. As a result, the sensor 1 in the state illustrated in FIG. 1
is obtained.

The sensor 1 is attached to the fingertip of the subject in the following manner. First,
the first portion 311 of the support 31 is placed on one of the nail side and the ball of
the finger. The back surface of the first portion 311 has adhesiveness. Subsequently,
the support 31 is bent while the third portion 313 is opposed to the tip of the finger,
whereby the second portion 312 is disposed on the other of the nail side and the ball of
the finger. The back surface of the second portion 312 has adhesiveness. Thereafter, a
pair of wing portions formed on both lateral sides of the first portion 311 and a pair of
wing portions formed on both lateral sides of the second portion 312 are wrapped
around both lateral sides of the finger, thereby completing the fixing of the sensor 1 to
the fingertip.

As aresult, the light emitting portion 22 faces one of the nail side and the ball of the
finger. On the other hand, the light detecting portion 33 faces the other of the nail side
and the ball of the finger. The light emitted from the light emitting portion 22 passes
through the translucent portion 314 of the support 31 and enters the tissue of the
fingertip of the subject. The light having passed through the tissue is detected by the
light detecting surface of the light detecting portion 33. The light detecting signal
outputted from the light detecting element of the light detecting portion 33 is
transmitted to one of the female terminals 323 of the second connector 32 via the light
detecting signal line.

The cable 23 also accommodates a light detecting signal line. The light detecting
signal line electrically connects one of the male terminals 213 of the first connector 21
and the pulse photometer. Therefore, the light detecting signal transmitted to one of the
female terminals 323 of the second connector 32 is relayed to the pulse photometer
through the associated one of the male terminals 213 and the cable 23. The detected
light signal is subjected to appropriate processing in the pulse photometer.

In the next use, the reusable portion 2 is reused and a new disposable portion 3 is
prepared. The reused first connector 21 and the new second connector 32 are coupled
to obtain a new sensor 1.

As described above, the sensor 1 according to the present embodiment can be divided
into the reusable portion 2 having the light emitting portion 22 and the disposable
portion 3 having the light detecting portion 33. Since the light emitting element having
a relatively high unit price can be reused, the running cost of the sensor 1 can be

reduced. This advantageous effect becomes more remarkable as the number of light
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[0040]
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emitting elements used by the sensor 1 increases.

On the other hand, the light emitting portion 22 is disposed so as to face the
translucent portion 314 only by coupling the first connector 21 and the second
connector 32. Since the light detecting portion 33 is fixed to the support 31 in advance
as a part of the disposable portion 3, the operation of positioning the light detecting
portion 33 on the support 31 is omitted, so that the time until the sensor 1 is made
usable can be shortened.

Therefore, it is possible to enhance the convenience of the sensor 1 comprising the
reusable portion 2 and the disposable portion 3.

As illustrated in FIG. 5, a sealing member 214 may be disposed in the accom-
modation space 212 defined by the female housing 211 of the first connector 21. The
sealing member 214 prevents moisture from entering the interior of the female housing
211 through the accommodation space 212. The sealing member 214 is an example of
a waterproof structure. In this example, the sealing member 214 is a rubber packing.
As the sealing member 214, an O-ring, a gasket, a resin mold, or the like can be appro-
priately employed.

In the clinical environment, blood, body fluid, disinfecting fluid, infusion fluid, and
the like may adhere to the sensor 1 during use. According to the above-described con-
figuration, electrical components such as the light emitting portion 22 can be protected
from such liquid. After the sensor 1 is used, the disposable portion 3 can be separated
and the reusable portion 2 can be subjected to flushing or immersion disinfection. As a
result, it is possible to reduce the load of the cleaning/disinfecting work performed by
the medical workers for reusing the reusable portion 2. Therefore, the convenience of
the sensor 1 comprising the reusable portion 2 and the disposable portion 3 can be
further enhanced.

As illustrated in FIG. 3B, the second connector 32 may include a sealing member
324. The sealing member 324 is disposed so as to be located between the first
connector 21 and the second connector 32 that are in the coupled state. As the sealing
member 324, a gasket such as an O-ring having elasticity can be exemplified.

According to such a configuration, when the sensor 1 in which the first connector 21
and the second connector 32 are coupled is used, it is possible to prevent liquid such as
blood, body fluid, disinfecting fluid, and infusion fluid from entering the second
connector 32. As a result, electrical components including the light detecting portion
33 can be protected from such liquid. Therefore, the convenience of the sensor 1
comprising the reusable portion 2 and the disposable portion 3 can be further
enhanced.

In the present embodiment, the first connector 21 comprises the female housing 211,

and the second connector 32 comprises the male housing 321. However, it is also
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[0043]

[0044]
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possible to adopt a configuration in which the second connector 32 comprises a female
housing, and the first connector 21 comprises a male housing accommodated in the
female housing. In any of these cases, as illustrated in FIG. 4B, at least a part of the
light emitting portion 22 may be disposed at a position overlapping with the female
housing when the first connector 21 and the second connector 32 are coupled to each
other, as viewed from a vertical direction D2 intersecting with a coupling direction D1.

According to such a configuration, it is possible to arrange the light emitting portion
22 by efficiently utilizing a space formed for coupling the first connector 21 and the
second connector 32. As a result, it is possible to suppress the increase in size of the
sensor 1, so that it is possible to reduce the burden on the subject when the attachment
of the sensor 1 is performed. Therefore, the convenience of the sensor 1 comprising the
reusable portion 2 and the disposable portion 3 can be further enhanced.

In order to realize such an arrangement of the light emitting portion 22, as illustrated
in FIG. 4A, the first connector 21 is provided with a protrusion 215 extending below
the female housing 211 along the coupling direction D1. The light emitting portion 22
is supported by the protrusion 215.

As illustrated in FIG. 3B, the second connectors 32 are provided with a pair of pro-
trusions 325. As illustrated in FIG. 4B, the pair of protrusions 325 clamps the
protrusion 215 from the left-right direction D3 when the first connector 21 and the
second connector 32 are coupled to each other. As a result, the pair of protrusions 325
restrains the displacement of the light emitting portion 22 in the left-right direction D3
intersecting with the coupling direction D1. The pair of protrusions 325 is an example
of a restraining member. The number of the protrusions 325 may be one or three or
more as long as such displacement can be restrained.

According to such a configuration, when the sensor 1 in which the first connector 21
and the second connector 32 are coupled is used, the light emitting unit 22 can be
prevented from deviating from a predetermined position, i.e., the position facing the
translucent portion 314. As a result, it is possible to suppress a decrease in the mea-
surement accuracy of the blood light absorber concentration by the sensor 1. Therefore,
the convenience of the sensor 1 comprising the reusable portion 2 and the disposable
portion 3 can be further enhanced.

As illustrated in FIGS. 1 and 3A, the support 31 may include a retaining member
315. The retaining member 315 retains the cable 23 connected to the first connector 21
having coupled to the second connector 32. The retaining member 315 may be realized
by a pair of arc-shaped protrusions as illustrated in the example, may be realized by a
single hook having a C-shaped cross-sectional shape when viewed from the direction
in which the cable 23 extends, or may be realized by a belt having a hook-and-loop

fastener capable of coupling with the surface of the support 31.
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According to such a configuration, the relative displacement between the support 31
and the cable 23 can be suppressed. As a result, the annoyance associated with the dis-
placement of the cable 23 during the use of the sensor 1 can be reduced. Therefore, the
convenience of the sensor 1 comprising the reusable portion 2 and the disposable
portion 3 can be further enhanced.

The above embodiments are illustrative only to facilitate an understanding of the
presently disclosed subject matter. The configuration according to the above em-
bodiment can be appropriately modified or improved without departing from the spirit
of the presently disclosed subject matter.

The shape of the support 31 of the disposable portion 3 may be appropriately de-
termined depending on the application. For example, as another example illustrated in
FIG. 6, the support 31 may have a belt shape in which the second connector 32 is
supported at one end. In this example, fixation is performed by wrapping the support
31 around the body of the subject.

The application of the medical sensor to which the spirit of the presently disclosed
subject matter may be applied is not limited to the detection of the blood light absorber
concentration. In the case of a medical sensor that optically detects a physiological
parameter, the spirit of the presently disclosed subject matter can be applied through an
appropriate shape change.

The present application is based on Japanese Patent Application No. 2019-049555
filed on March 18, 2019, the entire contents of which are hereby incorporated by

reference.
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Claims

A medical sensor comprising:

a reusable portion comprising:

a light emitting portion configured to emit light; and

a first connector; and

a disposable portion comprising:

a support having a translucent portion and adapted to be attached to a
body of a subject;

a light detecting portion supported by the support and configured to
output a signal corresponding to an amount of incident light; and

a second connector supported by the support and configured to couple
with the first connector,

wherein when the first connector and the second connector are coupled,
the light emitting portion is disposed so as to face the translucent
portion, so that the first connector is enabled to detect the signal via the
second connector.

The medical sensor according to claim 1,

wherein the first connector comprises a waterproof structure at least for
the light emitting portion.

The medical sensor according to claim 2,

wherein the second connector comprises a sealing member configured
to be located between the first connector and the second connector
under the condition that the first connector and the second connector
are coupled.

The medical sensor according to any one of claims 1 to 3,

wherein one of the first connector and the second connector has a male
portion;

wherein the other of the first connector and the second connector has a
female portion configured to accommodate the male portion under the
condition that the first connector and the second connector are coupled;
and

wherein under the condition that the first connector and the second
connector are coupled, at least a part of the light emitting portion is
disposed at a position overlapping with the female portion as viewed
from a direction intersecting with a coupling direction of the first
connector and the second connector.

The medical sensor according to claim 4,
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wherein the first connector has a protrusion extending in the coupling
direction and supporting the light emitting portion.

The medical sensor according to claim 4 or 5,

wherein the disposable portion has a restraining member configured to
restrain displacement of the light emitting portion in the direction in-
tersecting with the coupling direction under the condition that the first
connector and the second connector are coupled.

The medical sensor according to any one of claims 1 to 6,

wherein the reusable portion comprises a cable electrically connected to
the first connector; and

wherein the support comprises a retaining member configured to retain
the cable on the support under the condition that the first connector and
the second connector are coupled.

A reusable portion of a medical sensor comprising:

a light emitting portion configured to emit light; and

a reusable connector,

wherein the reusable connector is configured to be coupled with a
disposable connector that is a part of a disposable portion of the
medical sensor;

wherein when the reusable connector and the disposable connector are
coupled, the light emitting portion is disposed so as to face a
translucent portion supported by a support that is a part of the
disposable portion adapted to be attached to a body of a subject; and
wherein when the reusable connector and the disposable connector are
coupled, the reusable connector is enabled to detect, via the disposable
connector, a signal outputted from a light detecting portion of the
disposable portion in accordance with an amount of light incident on
the light detecting portion.

The reusable portion of the medical sensor according to claim 8§,
wherein the reusable connector comprises a waterproof structure at
least for the light emitting portion.

The reusable portion of the medical sensor according to claim 8 or 9,
wherein one of the reusable connector and the disposable connector has
a male portion;

wherein the other of the reusable connector and the disposable
connector has a female portion configured to accommodate the male
portion under the condition that the reusable connector and the

disposable connector are coupled; and
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wherein when the reusable connector and the disposable connector are
coupled, at least a part of the light emitting portion is disposed at a
position overlapping with the female portion as viewed from a direction
intersecting with a coupling direction of the reusable connector and the
disposable connector.

The reusable portion of the medical sensor according to claim 10,
wherein the reusable connector has a protrusion extending in the
coupling direction and supporting the light emitting portion.

A disposable portion of a medical sensor comprising:

a support having a translucent portion and adapted to be attached to a
body of a subject;

a light detecting portion supported by the support and configured to
output a signal corresponding to an amount of incident light; and

a disposable connector supported by the support and configured to
couple with a reusable connector that is a part of a reusable portion of
the medical sensor,

wherein when the reusable connector and the disposable connector are
coupled, the translucent portion is disposed so as to face a light
emitting portion that is a part of the reusable portion configured to emit
light; and

wherein the disposable connector is configured to relay the signal to the
reusable connector under the condition that the reusable connector and
the disposable connector are coupled, the reusable connector.

The disposable portion of the medical sensor according to claim 12,
wherein the disposable connector comprises a sealing member
configured to be located between the reusable connector and the
disposable connector when the reusable connector and the disposable
connector are coupled.

The disposable portion of the medical sensor according to claim 12 or
13, further comprising:

a restraining member configured to restrain displacement of the light
emitting portion in the direction intersecting with the coupling direction
when the reusable connector and the disposable connector are coupled.
The disposable portion of the medical sensor according to any one of
claims 12 to 14,

wherein the support comprises a retaining member configured to retain
a cable, that is a part of the reusable portion electrically connected to

the reusable connector, on the support under the condition that the
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reusable connector and the disposable connector are coupled.
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