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Description

BACKGROUND OF THE INVENTION

[0001] The present invention relates to a probe which
is preferably used in, for example, a pulse oximeter for
optically measuring the arterial oxygen saturation.
[0002] A pulse oximeter is an apparatus for measuring
the arterial oxygen saturation in living tissue based on a
ratio of the intensity of transmitted light which has been
transmitted through the living tissue, to irradiation light
which irradiates the living tissue. When measurement is
to be performed, a probe including a light emitting section
having a light source and a light receiving section for
converting the received light to an electric signal the level
of which corresponds to the intensity of the received light
is attached to the finger or the like.

[0003] As such a probe, for example, there is a probe
which is disclosed in JP-A-2003-225215. The probe in-
cludes a supporting member which has a substantially
band-like shape in order to be wrapped around the finger
or the like, and light emitting and receiving sections which
are attached to the supporting member. In the state
where the supporting member is wrapped around the fin-
ger or the like, the probe can be attached to the finger or
the like by bonding through an adhesive surface which
is provided on the supportingmember. US 2003/0171662
A1, DE 94 17 191 U1, US 2008/076982 A1, and US
2007/073121 A1 disclose examples of such a probe for
pulse oximetry. The probe has a compression member
attached to a supporting member, the compression mem-
ber being intended to be in contact with the skin.
[0004] Insucha probe, in order to prevent the support-
ing member, which is relatively hard, from being in direct
contact with the finger or the like, when the probe is at-
tached to the finger or the like, a soft material such as a
sponge is attached to a surface of the supporting member
which is to be in contact with the living body. The sup-
porting member and the sponge have a substantially
same width. Depending on the manner or the place of
attaching the supporting member, therefore, end portions
of the supporting member may be in direct contact with
the skin of the attachment place to press the place. In
the case where such a probe is attached to the finger or
the like of a premature infant or neonatal infant the skin
of whom is weak, when the supporting member is in direct
contact with the skin, particularly, there is a possibility
that the skin of the attachment place is damaged.

SUMMARY

[0005] In order to achieve the object, according to the
invention, there is provided a probe as defined by the
appended claim 1. Such a probe comprises: a light emit-
ting section configured to emit light toward living tissue;
a light receiving section configured to receive the light
that is emitted from the light emitting section and that is
transmitted through the living tissue; an attachment band
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in which the light emitting section and the light receiving
section are provided, the attachment band which in-
cludes a first surface which faces the living tissue when
the attachment band is attached to the living tissue, and
a second surface which is opposite to the first surface, a
part of the first surface in which one of a hook portion
and a loop portion of a surface fastener is provided, a
part of the second surface in which the other of the hook
portion and the loop portion of the surface fastener is
provided, the attachment band which is to be wrapped
around the living tissue to engage the hook portion and
the loop portion of the surface fastener with each other,
thereby being attached to the living tissue; and a com-
pressible member which is attached to the first surface
of the attachment band, the compressible member which
is in contact with the living tissue when the attachment
band is attached to the living tissue, the compressible
member which is larger in width than the attachment band
and ends of which extend beyond ends of the attachment
band.

[0006] The compressible member may cover end por-
tions of the attachment band.

[0007] The attachment band may be formed by a ma-
terial which is hardly extendable and contractible in a
longitudinal direction.

[0008] The first surface of the attachment band may
include a first portion to which the compressible member
is attached, and a second portion which is different from
the first portion and which is narrower in width than the
first portion.

[0009] In the attachment band, a connecting portion
through which an attachment portion for the light emitting
section is connected to an attachment portion for the light
receiving section may be narrower in width than another
portion of the attachment band.

[0010] The compressible member may be a sheet-like
sponge, and be placed on a light emitting surface of the
light emitting section and a light receiving surface of the
light receiving section.

[0011] The ends of the compressible member may in-
clude both ends in a width direction and one end in a
longitudinal direction, and the ends of the attachment
band may include both ends in the width direction and
one end in the longitudinal direction.

[0012] The one end of the attachment band may be an
end of a part of the attachment band in which the light
emitting section and the light receiving section are pro-
vided.

[0013] The description does not list all the necessary
features of the invention, but sub-combinations of a group
of these features can also constitute the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014]

Fig. 1 is a front surface view of a probe of an em-
bodiment of the invention.
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Fig. 2 is a rear surface view of the probe.

Fig. 3 is a front surface view of a band section in a
state where a sensor section is detached from the
probe.

Fig. 4is asectionalview taken along line A-Ain Fig. 3.
Fig. 5 is a view showing a manner of attaching the
probe to the foot of a neonatal infant.

Fig.6is asectional view taken along line B-Bin Fig. 3.
Fig. 7 is a sectional view corresponding to Fig. 6 in
an example in which a sponge sheet is disposed so
as to cover end portions of an attachment band.
Fig. 8 is a front surface view of a probe of another
example of the embodiment of the invention.

Fig. 9 is a rear surface view of the probe.

DETAILED DESCRIPTION OF EMBODIMENTS

[0015] Fig. 1 is a top view of a probe 10 of an embod-
iment of the invention, Fig. 2 is a rear view of the probe
10, Fig. 3 is a top view of a band section 100 in a state
where a sensor section 200 is detached from the probe
10, Fig. 4 is a sectional view taken along line A-A in Fig.
3, Fig. 5 is a view showing a manner of attaching the
probe 10 to the foot of a neonatal infant, Fig. 6 is a sec-
tional view taken along line B-B in Fig. 3, and Fig. 7 is a
sectional view corresponding to Fig. 6 in an example in
which a sponge sheet 150 is disposed so as to cover end
portions of an attachment band 110.

[0016] The probe 10 of the embodiment is preferably
used in, for example, a pulse oximeter for optically meas-
uring the arterial oxygen saturation, and includes the
band section 100 and the sensor section 200. At each
use of the probe, a new band section is attached to the
sensor section 200 to be used as the band section 100.
Each time when the patient is replaced with another pa-
tient, a new sensor section is attached to the probe to be
used as the sensor section 200.

[0017] The sensor section 200 includes a light emitting
section 210, a light receiving section 220, a connecting
portion 230, a flexible wiring 240, and a probe tab 250.
When the probe 10 is attached to living tissue such as
the finger (in the example, the foot 500 of a neonatal
infant), the light emitting section 210 emits light from a
light emitting surface 211 shown in Fig. 4, toward the
living tissue. For example, the light emitting section 210
is configured by a light emitting diode. The light receiving
section 220 receives the light which is emitted from the
light emitting section 210 toward the living tissue, and
which is transmitted through the living tissue, through a
light receiving surface 221. For example, the light receiv-
ing section 220 is configured by a photodiode.

[0018] In the sensor section 200 in the example, each
of the light emitting section 210 and the light receiving
section 220 is covered by a resin package except the
light emitting surface 211 and the light receiving surface
221. The light emitting and receiving sections are con-
nected to each other through the connecting portion 230.
In the sensor section 200, the probe tab 250 is disposed
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on the side of the light emitting section 210, and functions
as a pull when, for example, the sensor section 200 is to
be detached from the band section 100.

[0019] Theflexible wiring 240 extendsin a substantially
flat shape from the light receiving section 220 of the sen-
sor section 200. The flexible wiring 240 incorporates
wires through which the light emitting section 210 and
the light receiving section 220 are electrically connected
to the body unit of a measuring apparatus (not shown)
such as a pulse oximeter, supplies an electric power re-
quired for light emission from the body unit of the meas-
uring apparatus to the light emitting section 210, and
sends a light receiving signal from the light receiving sec-
tion 220 to the body unit of the measuring apparatus.
[0020] The band section 100 includes the attachment
band 110 and the sponge sheet 150. The attachment
band 110 is a substantially band-like member that has a
flexibility that enables the band to be wrapped around
living tissue to which the probe 10 is to be attached, and
that is formed by a material that is hardly extendable and
contractable in the longitudinal direction. As shown in
Fig. 3, a light emitting section attaching portion 117 to
which the light emitting section 210 of the sensor section
200 is to be attached, and a light receiving section at-
taching portion 118 to which the light receiving section
220 is to be attached are disposed in one end side of the
surface of the attachment band.

[0021] In the light emitting section attaching portion
117, anopening H1 is disposed at a position which, when
the light emitting section 210 is attached to the light emit-
ting section attaching portion 117, is opposed to the light
emitting surface 211. Also in the light receiving section
attaching portion 118, an opening H2 is disposed at a
position which, when the light receiving section 220 is
attached to the light receiving section attaching portion
118, is opposed to the light receiving surface 221. In the
light emitting section attaching portion 117, a double-sid-
ed adhesive tape 127 the external dimensions of which
are larger than the dimension of the opening H1 is placed
between the attachment band 110 and the sponge sheet
150. In the light receiving section attaching portion 118,
a double-sided adhesive tape 128 the external dimen-
sions of which are larger than the dimension of the open-
ing H2 is placed between the attachment band 110 and
the sponge sheet 150.

[0022] AsshowninFigs.3and4, anopening H1’which
is smaller than the opening H1 is disposed in the middle
of the double-sided adhesive tape 127. Similarly, as
shown in Figs. 3 and 4, an opening H2’ which is smaller
than the opening H2 is disposed in the middle of the dou-
ble-sided adhesive tape 128. In the double-sided adhe-
sive tapes 127, 128, therefore, parts of adhesive surfaces
which are opposite to the sponge sheet 150 are exposed
through the openings H1, H2, respectively. When the
sensor section 200 is attached to the band section 100,
the light emitting section 210 and the light receiving sec-
tion 220 are fixed to the light emitting section attaching
portion 117 and the light receiving section attaching por-
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tion 118 by the adhesive force of the adhesive surface
which is exposed through the openings H1, H2, respec-
tively.

[0023] In the example, in the sponge sheet 150, no
opening communicating with the openings H1, H1’ is not
provided, and no opening communicating with the open-
ings H2, H2' is not provided. Inthe example, the openings
H1, H2 have a substantially same size, and the openings
H1’, H2' have a substantially same size. The size rela-
tionships are not restricted to this as far as the openings
have a size corresponding to the sizes of the light emitting
surface 211 of the light emitting section 210 and the light
receiving surface 221 of the light receiving section 220.
[0024] The double-sided adhesive tapes 127, 128 are
colored in a chromatic color such as black, so that light
emitted from the light emitting section 210 can be pre-
vented from being scattered to the periphery, and the
light receiving section 220 can be prevented from receiv-
ing light other than light emitted from the light emitting
section 210. As shown in Fig. 3, a guide mark 130 is
formed in the light emitting section attaching portion 117
and the light receiving section attaching portion 118 so
that the user of the probe 10 can know the attaching
position in the case where the light emitting section 210
and the light receiving section 220 are to be attached to
the light emitting section attaching portion 117 and the
light receiving section attaching portion 118, respective-
ly.

[0025] Inthe example, the guide mark 130 is drawn by
a thick line of a conspicuous color such as blue along the
external shape formed by planar projection of the light
emitting section 210 and the light receiving section 220
to the light emitting section attaching portion 117 and the
light receiving section attaching portion 118, and also the
external shape of the probe tab 250 disposed on the side
of the light emitting section 210 of the sensor section 200
is drawn. Therefore, an attachment error such as that the
light emitting section 210 is attached to the light receiving
section attaching portion 118 hardly occurs.

[0026] In the front surface of the attachment band 110,
a loop portion 115 of the surface fastener is disposed in
an area from the end portion of the surface opposite to
the side where the light emitting section attaching portion
117 and the light receiving section attaching portion 118
are disposed, to a middle portion. In the example, the
loop portion 115 is formed on the whole surface of the
attachment band 110. A hook portion 116 of the surface
fastener is disposed in one end side of the rear surface
of the attachment band 110. On the rear surface of the
attachment band 110, the sponge sheet 150 is bonded
in an area from a middle portion to the other end side.
The sponge sheet 150 is an example of the compressible
member in the invention. A nonwoven cloth 119 which is
thinner than the sponge sheet 150 is disposed between
the hook portion 116 and the sponge sheet 150, so that
an adequate length of the sponge sheet 150 is ensured.
Namely, in the case where the nonwoven cloth 119 is
not disposed, when the sponge sheet 150 is excessively

10

15

20

25

30

35

40

45

50

55

long, the resulting thickness in attachment of the probe
is large and hence a close contact is hardly formed, and,
when the sponge sheet 150 is excessively short, there
is a possibility that the attachment band 110 may be in
direct contact with the skin. Therefore, the nonwoven
cloth 119 which is gentle to the skin, and which is thinner
than the sponge sheet 150 is disposed.

[0027] The sponge sheet 150 is larger in width than
the attachment band 110, and the ends of the sponge
sheet 150 extend beyond the ends of the attachment
band 110 in the width direction to the outer side. In ad-
dition, the end of the sponge sheet 150 extends beyond
the end of the attachment band 110 in the longitudinal
direction, which is the end of the light receiving section
attaching portion 118, to the outer side. In the attachment
band 110, as shown in Figs. 1 to 3, namely, the end por-
tions are not exposed to the lateral side in the portion
where the sponge sheet 150 is attached to the rear sur-
face, including the light emitting section attaching portion
117 and the light receiving section attaching portion 118.
[0028] The sponge sheet 150is placed also on the light
emitting surface 211 of the light emitting section 210 and
the light receiving surface 221 of the light receiving sec-
tion 220. As shown in Figs. 2 and 4, namely, the sponge
sheet 150 is disposed so as to cover the openings H1,
H1' and the openings H2, H2'.

[0029] Asshownin Fig. 3, moreover, a connecting por-
tion 140 between the light emitting section attaching por-
tion 117 and the light receiving section attaching portion
118 in the attachment band 110 is narrower in width than
the other portion of the attachment band 110. As shown
in Fig. 1, a connecting portion 230 through which the light
emitting section 210 and light receiving section 220 of
the sensor section 200 are connected to each other is
placed along the connecting portion 140 of the attach-
ment band 110. Similarly with the connecting portion 140
of the attachment band 110, the connecting portion 230
is narrower in width than the light emitting section 210
and light receiving section 220 which are on the both
sides, respectively, and further narrower in width than
the connecting portion 140 of the attachment band 110.
[0030] Inthe sponge sheet 150, as shown in Figs. 1 to
3, also the portion which is attached to the rear surface
of the connecting portion 140 of the attachment band 110
is narrower in width than the other portion. In the probe
10 of the example, therefore, the portion between the
light emitting section 210 and the light receiving section
220, i.e., the connecting portion 140 of the attachment
band 110 and the connecting portion 230 (the portion
denoted by "P" in Figs. 3 and 5) of the sensor section
200 have a shape which is constricted in the both sides
in the width direction.

[0031] When the thus configured probe 10 is to be at-
tached to, for example, the foot 500 of a neonatal infant
as shown in Fig. 5, the light emitting section 210 and the
light receiving section 220 are placed so that the light
emitting surface 211 of the light emitting section 210 and
the light receiving surface 221 of the light receiving sec-
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tion 220 are placed on the sole and instep of the foot 500
soastobe opposed to each other. Then, the band section
100 is wrapped while the rear surface side (the side to
which the sponge sheet 150 is attached) of the attach-
ment band 110 buts against the foot 500 of the neonatal
infant. Thereafter, the hook portion 116 of the surface
fastener which is disposed on the rear surface of the at-
tachment band 110 is caused to butt against the loop
portion 115 of the surface fastener which is disposed on
the front surface of the attachment band 110, whereby
the band section 100 is fixed to the foot 500 of the neo-
natal infantin a state where it is wrapped around the foot.
[0032] In the probe 10 of the example, as described
above, the sponge sheet 150 is larger in width than the
attachment band 110 and the ends of the sponge sheet
150 extend beyond the ends of the attachment band 110
to the outer side. In attachment of the probe 10, therefore,
the foot 500 of the neonatal infant is not directly pressed
by the end portions of the attachment band 110. Also
after attachment of the probe 10, similarly, only the
sponge sheet 150 of the probe 10 is in direct contact with
the foot 500 of the neonatal infant, and hence the attach-
ment band 110 does not directly press the foot 500 of
the neonatal infant.

[0033] The probe 10 of the example can be fixed by
the surface fastener including the loop portion 115 and
the hook portion 116. As compared with the mode where
the fixation is performed by an adhesive tape or the like,
consequently, there is less possibility that, in attachment,
the attachment band 110 is fixed by applying an exces-
sive force. As compared with the mode where the fixation
is performed by an adhesive tape or the like, even when
attachment and detachment are repeated, moreover, the
engaging force is not reduced. The engaging force can
be adjusted by adequately selecting the loop portion 115
and the hook portion 116 in accordance with the kind of
the attachment object.

[0034] In the probe 10 of the example, the flexible wir-
ing 240 is used as the wiring for connecting the sensor
section 200 to the body unit of the measuring apparatus.
Therefore, there is less possibility that, for example, the
wiring bites into the surface of living tissue in attachment
of the probe 10 to press the living tissue.

[0035] The section in the width direction of the probe
10 of the example has a shape shown in Fig. 6. Alterna-
tively, as shown in a corresponding sectional shape in
Fig. 7, for example, the sponge sheet 150 may be dis-
posed so as to cover the end portions of the attachment
band 110. According to the configuration, it is possible
to more surely prevent the end portions in the width di-
rection of the attachment band 110 from being in direct
contact with the surface of the foot 500 of the neonatal
infant.

[0036] In the probe 10 of the example, the sponge
sheet 150 is disposed so as to cover the openings H1,
H2. As compared with the mode where openings for
causing the openings H1, H1 and H2, H2’ to penetrate
to therear surface are disposed in the sponge sheet 150,
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therefore, there is no possibility that hole edges locally
press the skin of the foot 500 of the neonatal infant. The
sponge sheet 150 has a constant optical transparency,
and is very thin in at least the portions covering the open-
ings H1, H2. Therefore, most of the light emitted from the
light emitting section 210, and that incident on the light
receiving section 220 can be transmitted through the
sponge sheet without being blocked thereby.

[0037] In the probe 10 of the example, the portion be-
tween the light emitting section 210 and the light receiving
section 220 has a shape which is constricted in the both
sides in the width direction. Therefore, the attachment
band 110 and the sponge sheet 150 can be easily bent
in this portion.

[0038] In the probe 10 of the example, the attachment
band 110 is formed by the material which is hardly ex-
tendable and contractible in the longitudinal direction. As
compared with the case the probe is formed by an ex-
tendable and contractible material, therefore, there is no
possibility that, in attachment of the probe 10, the attach-
ment band 110 presses the skin by the contraction force
of the attachment band 110.

[0039] In the probe 10 of the example, the nonwoven
cloth 119 which is thinner than the sponge sheet 150 is
disposed between the hook portion 116 and the sponge
sheet 150. As compared with the mode where the non-
woven cloth 119 is not disposed, therefore, it is possible
to more surely prevent the attachment band 110 from
being in direct contact with the skin. As compared with
the mode where the sponge sheet 150 extends to the
boundary with the hook portion 116, moreover, the probe
can be easily attached.

[0040] Fig. 8 is a top view of a probe 11 of another
example of the embodiment of the invention, and Fig. 9
is a rear surface view of the probe 11. In the probe 11 of
the example, components which are identical with those
of the above-described probe 10 are denoted by the
same reference numerals, and their description is omit-
ted.

[0041] The probe 11 of the example includes a band
section 101 including an attachment band 111 in place
of the attachment band 110 of the probe 10, and the
sensor section 200. In the attachment band 111, the por-
tion where the sponge sheet 150 is not attached to the
rear surface is narrower in width than that where the
sponge sheet 150 is attached. According to the configu-
ration, even in the case where the attachment band 111
is fixed in a state where it is laterally deviated, the end
portions in the width direction of the attachmentband 111
are hardly protruded toward the outside from the end
portions in the width direction of the sponge sheet 150,
and hence it is possible to more surely prevent the end
portions in the width direction of the attachmentband 111
from being in direct contact with the living body surface.
[0042] Accordingtoan aspectoftheinvention,itis pos-
sible to surely prevent the end portions in the width di-
rection of the attachment band from being in direct con-
tact withthe living tissue. Therefore, there is no possibility
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that the skin of the attachment place of the probe is dam-
aged. The probe can be fixed by the surface fastener.
As compared with the mode where the fixation is per-
formed by an adhesive tape or the like, consequently,
there is less possibility that, in attachment, the attach-
ment band is fixed by applying an excessive force. More-
over, as compared with the mode where the fixation is
performed by an adhesive tape or the like, the engaging
force is not reduced even when attachment and detach-
ment are repeated.

[0043] According to an aspect of the invention, the
compressible memberis disposed so as to cover the end
portions of the attachment band, thus it is possible to
more surely prevent the end portions in the width direction
of the attachment band from being in direct contact with
the living tissue.

[0044] When the member which is to be wrapped
around the finger or the like is formed by a material which
is expandable and contractible, there is a possibility that,
in attachment of the probe, the member is caused to
press the skin of the attachment place by the contraction
force of the member which is caused by fixation of the
member in a state where it is extended. According to an
aspect of the invention, the attachment band is formed
by the material which is hardly extendable and contract-
ible in the longitudinal direction, so that, there is no pos-
sibility that, in attachment of the probe, the attachment
band presses the skin by the contraction force such as
described above.

[0045] According to an aspect of the invention, in the
surface of attachment band opposed to the living tissue,
the width of the portion in which the compressible mem-
ber is not attached is made narrower than that of the
portion in which the compressible member is attached.
Even when the attachment band is fixed in a state where
it is laterally deviated in the width direction, the end por-
tions in the width direction of the attachment band are
hardly protruded to the outside beyond those in the width
direction of the compressible member. Therefore, it is
possible to more surely prevent the end portions in the
width direction of the attachment band from being in direct
contact with the living body.

[0046] According to an aspect of the invention, in the
attachment band, the width of the connecting portion
through which the attachment portion for the light emitting
section is connected to that for the light receiving section
is made narrower than the width of the other portion.
When the probe is attached so that the light emitting and
receiving sections are placed on the instep and sole of
the foot of a neonatal infant, for example, the connecting
portion is placed on the lateral side of the foot. In this
case, the attachment band can be easily bent in the con-
necting portion because the width of the connecting por-
tion is narrow.

[0047] According to an aspect of the invention, the
compressible member is formed by a sheet-like sponge,
and covers the light emitting surface of the light emitting
section and the light receiving surface of the light receiv-
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ing section. In this configuration, as compared in the
mode where holes are disposed respectively on the light
emitting and receiving surfaces, there is no possibility
that hole edges locally press the skin of a neonatal infant.
Since the compressible member is formed by a sheet-
like sponge, light emitted from the light emitting section,
and that incident on the light receiving section can be
transmitted through the member. It is a matter of course
that the compressible member which covers the light
emitting surface of the light emitting section and the light
receiving surface of the light receiving section have a
thickness that enables most of light emitted from the light
emitting section, and that incident on the light receiving
section to be transmitted therethrough without being
blocked thereby.

[0048] Although the invention has been described us-
ing the embodiment, the technical scope of the invention
is not restricted to the scope of the description of the
embodiment. It is obvious to those skilled in the art that
various changes or improvements can be made on the
embodiment. It is obvious from the definition of the ap-
pended claims that also embodiments in which such
changes or improvements are made belong to the tech-
nical scope of the invention.

[0049] In the probes 10, 11, for example, the sponge
sheet 150 is used as an example of the compressible
member. Alternatively, urethane or the like may be used
in place of the sponge sheet 150. The length of the portion
which is in the rear surface of the attachment band 110
of the probe 10 or 11, and to which the sponge sheet 150
is not attached is not limited to the above example, and
may be set to a desired value while considering the at-
tachability or the like.

Claims

1. Aprobe (10; 11), preferably used in a pulse oximeter
for optically measuring the arterial oxygen satura-
tion, comprising:

a sensor section (200) comprising :

a light emitting section (210) configured to
emit light toward living tissue;

a light receiving section (220) configured to
receive the light that is emitted from the light
emitting section (210) and that is transmit-
ted through the living tissue;

a band section (100) comprising :

an attachment band (110; 111) which in-
cludes a first surface which faces the living
tissue when the attachmentband (110; 111)
is attached to the living tissue, and a second
surface which is opposite to the first surface,
the attachment band (110; 111) being pro-
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vided with a light emitting section attaching
portion (117) to which the light emitting sec-
tion (210) is to be attached and a light re-
ceiving section attaching portion (118) to
which the light receiving section (220) is to
be attached being disposed in one longitu-
dinal end side area of the second surface
of the attachment band (110; 111) ; and

a compressible member (150) which is at-
tached to the first surface of the attachment
band (110; 111), the compressible member
(150) which is in contact with the living tis-
sue when the attachment band (110; 111)
is attached to the living tissue,

wherein one of a hook portion (116) and a
loop portion (115) of a surface fastener is
provided in a part of the first surface of the
attachment band (110; 111) and the other
of the hook portion (116) and the loop por-
tion (115) of the surface fastener is provided
in a part of the second surface of the attach-
ment band (110; 111), the attachment band
(110; 111) which is to be wrapped around
the living tissue to engage the hook portion
(116) and the loop portion (115) of the sur-
face fastener with each other, thereby being
attached to the living tissue,
characterized by the fact that the com-
pressible member (150) is larger in width
than the attachment band (110; 111) and
ends of which extend beyond ends of the
attachment band (110; 111) in width direc-
tion to the outer side,

by the fact that the end of the compressible
member (150) extends beyond the end of
the attachment band (110) in the longitudi-
nal direction, which is the end of the light
receiving section attaching portion (118), to
the outer side,

and by the fact that the end portions of the
attachment band (110; 111) are not ex-
posed to the lateral side in a first portion of
the first surface of the attachment band
(110; 111) where the compressible member
(150) is attached to the first surface, includ-
ing the light emitting section attaching por-
tion (117) and the light receiving section at-
taching portion (118).

The probe according to claim 1, wherein the com-
pressible member (150) covers end portions in the
width direction of the attachment band (110; 111).

The probe according to claim 1 or 2, wherein the
attachment band (110; 111) is formed by a material
which is hardly extendable and contractible in a lon-
gitudinal direction.
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4.

The probe according to any preceding claim, wherein
the first surface of the attachment band (111) in-
cludes the first portion to which the compressible
member (150) is attached, and a second portion
which is different from the first portion and which is
narrower in width than the first portion.

The probe according to any preceding claim, where-
in, in the attachment band (110; 111), a connecting
portion (140) through which the attachment portion
(117) for the light emitting section (210) is connected
to the attachment portion (118) for the light receiving
section (220) is narrower in width than the other por-
tion of the attachment band (110; 111).

The probe according to any preceding claim , where-
in the compressible member (150) is a sheet-like
sponge, and is placed on a light emitting surface
(211) of the light emitting section (210) and a light
receiving surface (221) of the light receiving section
(220).

Patentanspriiche

1.

Sonde (10; 11), vorzugsweise verwendet in einem
Puls Oximeter zur optischen Messung der arteriellen
Sauerstoffsattigung, die Folgendes umfasst:

einen Sensorbereich (200), der Folgendes umfasst:

einen Licht emittierenden Bereich (210), der
konfiguriert ist, um Licht in Richtung des leben-
den Gewebes zu emittieren;

einen Licht empfangenden Bereich (220), der
konfiguriert ist, um das Licht zu empfangen, das
von dem Licht emittierenden Bereich (210) emit-
tiert wird und das durch das lebende Gewebe
transmittiert wird;

einen Bandbereich (100), der Folgendes um-
fasst:

ein Befestigungsband (110; 111), das eine
erste Oberflache aufweist, die dem leben-
den Gewebe zugewandt ist, wenn das Be-
festigungsband (110; 111) an dem leben-
den Gewebe befestigt ist, und eine zweite
Oberflache, die der ersten Oberflache ge-
genlberliegt, wobei das Befestigungsband
(110; 111) mit einem Abschnitt (117) zum
Befestigen des Licht emittierenden Be-
reichs bereitgestellt wird, an dem der Licht
emittierende Bereich (210) befestigt wer-
den soll und mit einem Abschnitt (118) zum
Befestigen des Licht empfangenden Be-
reichs, an dem der Licht empfangende Ab-
schnitt (220) befestigt werden soll, das an
einer Langsendseitenstelle der zweiten
Oberflache des Befestigungsbandes (110;
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111) angeordnet wird; und

ein zusammendrickbares Element (150),
das an der ersten Oberflache des Befesti-
gungsbandes (110; 111) befestigt ist, wobei
das zusammendriickbare Element (150)
mit dem lebenden Gewebe in Kontakt ist,
wenn das Befestigungsband (110; 111) an
dem lebenden Gewebe befestigt ist, wobei
einer von einem Widerhakenabschnitt
(116) und einem Schlaufenabschnitt (115)
eines Oberflachenbefestigungselements in
einem Teil der ersten Oberfliche des Be-
festigungsbandes (110; 111) bereitgestellt
wird und der andere von dem Widerhaken-
abschnitt (116) und dem Schlaufenab-
schnitt (115) des Oberflachenbefestigungs-
elements in einem Teil der zweiten Oberfla-
che des Befestigungsbands (110; 111) be-
reitgestellt wird, wobei das Befestigungs-
band (110; 111), welches um das lebende
Gewebe gewickelt werden soll, damit der
Widerhakenabschnitt (116) und der Schlau-
fenabschnitt (115) des Oberflachenbefesti-
gungselements ineinander greifen, wo-
durch sie an dem lebenden Gewebe befes-
tigt werden, gekennzeichnet ist durch die
Tatsache, dass das zusammendriickbare
Element (150) breiter als das Befestigungs-
band (110; 111) ist, und seine Enden sich
Uber die Enden des Befestigungsbandes
(110; 111) inder Breitenrichtung zur Auen-
seite hinaus erstrecken,

durch die Tatsache, dass sich das Ende
des zusammendriickbaren Elements (150)
Uber das Ende des Befestigungsbands
(110) in der Langsrichtung, was das Ende
des Abschnitts zur Befestigung des Licht
empfangenden Bereichs (118) darstellt, zu
der AuRRenseite hin erstreckt, und durch die
Tatsache, dass die Endabschnitte des Be-
festigungsbands (110; 111) nicht der Late-
ralseite in einem ersten Abschnittder ersten
Oberflache des Befestigungsbands (110;
111) ausgesetzt sind, wobei das zusam-
mendriickbare Element (150) an der ersten
Oberflache befestigt ist, einschlief3lich des
Abschnitts (117) zur Befestigung des Licht
emittierenden Bereichs und des Abschnitts
(118) zur Befestigung des Licht empfangen-
den Bereichs.

2. Sonde nach Anspruch 1, wobei das zusammen-

driickbare Element (150) Endabschnitte in der Brei-
tenrichtung des Befestigungsbandes (110; 111) ab-
deckt.

Sonde nach Anspruch 1 oder 2, wobei das Befesti-
gungsband (110; 111) aus einem Material gebildet
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ist, das in Langsrichtung kaum verlangerbar und zu-
sammenziehbar ist.

Sonde nach einem der vorstehenden Anspriiche,
wobei die erste Oberflache des Befestigungsbandes
(111) den ersten Abschnitt aufweist, an dem das zu-
sammendriickbare Element (150) befestigt ist, und
einen zweiten Abschnitt, der sich von dem ersten
Abschnitt unterscheidet und der schmaler ist als der
erste Abschnitt.

Sonde nach einem der vorstehenden Anspriiche,
wobei im Befestigungsband (110; 111) ein Verbin-
dungsabschnitt (140), durch den der Befestigungs-
abschnitt (117) fir den Licht emittierenden Bereich
(210) mit dem Befestigungsabschnitt (118) fiir den
Licht empfangenden Bereich (220) verbunden ist,
schmaler ist als der andere Abschnitt des Befesti-
gungsbandes (110; 111).

Sonde nach einem der vorstehenden Anspriiche,
wobei das zusammendriickbare Element (150) ein
blattdhnlicher Schwamm ist und auf einer Licht emit-
tierenden Oberflache (211) des Licht emittierenden
Bereichs (210) und einer Licht empfangenden Ober-
flache (221) des Licht empfangenden Bereichs (220)
platziert ist.

Revendications

Sonde (10 ; 11), de préférence utilisée dans un oxy-
meétre de pouls pour mesurer optiquement la satu-
ration artérielle en oxygéne, comprenant :
une section de capteur (200) comprenant :

une section émettant de la lumiére (210) confi-
gurée pour émettre de la lumiére vers un tissu
vivant ;

une section recevant de la lumiére (220) confi-
gurée pour recevoir la lumiére qui est émise par
la section émettant de la lumiere (210) et qui est
transmise a travers le tissu vivant ;

une section de bande (100) comprenant :

une bande de fixation (110; 111) qui com-
porte une premiére surface qui fait face au
tissu vivant lorsque la bande de fixation
(110 ; 111) est fixée au tissu vivant, et une
deuxiéme surface qui est opposée a la pre-
miére surface, la bande de fixation (110 ;
111) étant pourvue d’une portion de fixation
de section émettant de la lumiere (117) a
laquelle la section émettant de la lumiére
(210) doit étre fixée et une portion de fixation
de section recevant de la lumiere (118) a
laquelle la section recevant de la lumiére
(220) doit étre fixée étant disposée dans
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une zone c6té extrémité longitudinale de la
deuxiéme surface de la bande de fixation
(110; 111) ; et

un organe compressible (150) qui est fixé a
la premiére surface de la bande de fixation
(110 ; 111), 'organe compressible (150) qui
est en contact avec le tissu vivant lorsque
la bande de fixation (110 ; 111) est fixée au
tissu vivant, dans laquelle

'une d’une portion de crochet (116) etd’'une
portion de boucle (115) d’une attache de
surface est ménagée dans une partie de la
premiére surface de la bande de fixation
(110 ; 111) et'autre de la portion de crochet
(116) et de la portion de boucle (115) de
I'attache de surface est ménagée dans une
partie de la deuxiéme surface de la bande
de fixation (110 ; 111), la bande de fixation
(110 ; 111) qui doit étre enveloppée autour
du tissu vivant pour mettre en prise la por-
tion de crochet (116) et la portion de boucle
(115) de rattache de surface l'une avec
'autre, étant ainsi fixée au tissu vivant,
caractérisée

par le fait que 'organe compressible (150)
est de plus grande largeur que la bande de
fixation (110 ; 111) et des extrémités de ce-
lui-ci s’étendent au-dela d’extrémités de la
bande de fixation (110 ; 111) dans la direc-
tion de la largeur vers le coté externe,

par le fait que I'extrémité de 'organe com-
pressible (150) s’étend au-dela de I'extré-
mité de la bande de fixation (110) dans la
direction longitudinale, qui est'extrémité de
la portion de fixation de section recevant la
lumiere (118), vers le coté externe,

et par le fait que les portions d’extrémité
de la bande de fixation (110 ; 111) ne sont
pas exposées au coté latéral dans une pre-
miére portion de la premiére surface de la
bande de fixation (110 ; 111) ou l'organe
compressible (150) est fixé a la premiére
surface, comportantla portion de fixation de
section émettant de la lumiere (117) et la
portion de fixation de section recevant la lu-
miéere (118).

2. Sonde selon la revendication 1, dans laquelle I'or-

gane compressible (150) couvre des portions d’ex-
trémité dans la direction de la largeur de la bande
de fixation (110 ; 111).

Sonde selon la revendication 1 ou 2, dans laquelle
la bande de fixation (110 ; 111) est formée par un
matériau qui peut étre difficilement étendu et con-
tracté dans une direction longitudinale.

4. Sonde selon I'une quelconque des revendications
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précédentes, dans laquelle la premiére surface de
la bande de fixation (111) comporte la premiére por-
tion a laquelle 'organe compressible (150) est fixé,
et une deuxiéme portion qui est différente de la pre-
miére portion et qui est de largeur plus étroite que
la premiére portion.

Sonde selon I'une quelconque des revendications
précédentes, dans laquelle, dans la bande de fixa-
tion (110 ; 111), une portion de raccordement (140)
par le biais de laquelle la portion de fixation (117)
pour la section émettant de la lumiére (210) est rac-
cordée a la portion de fixation (118) pour la section
recevantde lalumiéere (220) estde largeur plus étroi-
te que l'autre portion de la bande de fixation (110;
111).

Sonde selon I'une quelconque des revendications
précédentes, dans laquelle I'organe compressible
(150) est une éponge de type feuille, et est placé sur
une surface émettant de la lumiere (211) de la sec-
tion émettant de la lumiére (210) et une surface re-
cevant de la lumiere (221) de la section recevant de
la lumiere (220).
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