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Description

BACKGROUND OF THE DISCLOSURE

Field of the Disclosure

[0001] The present disclosure relates to noninvasive
optical sensors capable of detecting light attenuated by
body tissue. More specifically, the disclosure relates to
the combination of reusable and disponible components
of such sensors.
[0002] US 6,920,345 B2 relates to a pulse oximetry
sensor that includes reusable and disposable elements.
[0003] US 6,519,484 B1 relates to a physiologic con-
dition sensor that comprises a sensor body including an
optical assembly housed in a sensor housing.
[0004] WO 02/089664 A2 describes a flex circuit opti-
cal sensor that has an integrated Faraday shield.
[0005] WO 01/03574 A1 relates to a reusable pulse
oximeter sensor and a disposable liner including a reus-
able pulse oximeter probe assembly having at least one
light emitting diode, one photocell detector wherein the
detector and the emitter are mounted in plastic finger clip
housing arms and at least one disposable form strip hav-
ing an aperture or apertures therein.

Description of the Related Art

[0006] . Early detection of low blood oxygen is impor-
tant in a wide range of applications, including patient
monitoring, the fitness industry, home care and the like.
Noninvasive oximetry was developed to study and to
measure, among other things, the oxygen status of blood.
Pulse oximetry-a noninvasive, widely accepted form of
oximetry-relies on a sensor attached externally to a pa-
tient to output signals indicative of various physiological
parameters, such as a patient’s blood oxygen saturation.
[0007] A pulse oximeter sensor generally includes one
or more energy emission devices, such as specific wave-
length emitting LEDs, and one or more energy detection
devices. The sensor is generally attached to a measure-
ment site such as a patient’s finger, ear, ankle, or the
like, using an attachment mechanism such as a dispos-
able tape, reusable housing, a plastic or hook-and-loop
fastening strap, or the like. The attachment mechanism
positions the emitters and detector proximal to the meas-
urement site such that the emitters project energy into
the blood vessels and capillaries of the measurement
site, which in turn attenuate the energy. The detector
then detects that attenuated energy. The detector com-
municates at least one signal indicative of the detected
attenuated energy to a signal processing device such as
an oximeter. The oximeter generally calculates, among
other things, one or more physiological parameters of
the measurement site.
[0008] Noninvasive oximetry sensors can be disposa-
ble, reusable, or some combination thereof. Reusable
sensors offer advantages of superior cost savings. How-

ever, reusable sensors are often available in a limited
number of sizes even though patient measurement sites,
such as fingers or toes, can have a much larger size
distribution. Therefore, sometimes reusable sensors do
not readily conform to each patient’s measurement site.
Disposable sensors on the other hand offer superior con-
formance to the measurement area. However, disposa-
ble sensors are generally more costly due to limited use
of the relatively expensive sensor components which
could otherwise last for repeated uses.
[0009] Faced with the drawbacks of reusable and dis-
posable sensors, manufacturers began designing a
number of middle-ground sensors. For example, some
manufacturers offer a reusable detector portion that cou-
ples to a disposable emitter portion. After a single use,
the disposable emitter portion is detached from the re-
usable detector portion and discarded. While this design
reuses some of the expensive electronic components,
obviously others are still discarded.
[0010] Another example of a middle-ground sensor in-
cludes a reusable "Y" type sensor, where a reusable emit-
ter portion connects to one branch of the "Y" while a re-
usable detector portion connects to the other branch. A
disposable tape positions the two branches on a meas-
urement site. In this design, the electronics are reusable;
however, the multiple wires tend to be somewhat difficult
to properly attach, especially with a moving patient.
[0011] Other examples of middle-ground sensors in-
clude a disposable tape sandwich where a reusable flex-
ible circuit housing an emitter portion and a detector por-
tion, are "sandwiched" between adhesive layers. Sepa-
ration of such disposable tape sandwiches can be cum-
bersome. In yet another example of a middle-ground sen-
sor, the Assignee of the present application disclosed a
reusable flexible circuit that is snapped into a disposable
tape. In an embodiment of that disclosure, small pegs on
the flexible circuit snap into mechanically mating ele-
ments on the disposable tape. Grooves allow some lon-
gitudinal travel between the reusable portion and the dis-
posable portion, thereby allowing for some self adjust-
ment between components to account for differences in
radial attachment requirements.

SUMMARY OF THE DISCLOSURE

[0012] However, even with the advantages discussed
in the foregoing, there continues to be a need for a com-
mercially viable, straightforward, middle-ground solution
that offers reusability of expensive electronic compo-
nents while maintaining some of the advantages of dis-
posable attachment.
The present invention is defined by the features of inde-
pendent claims 1 and 9. Further preferred embodiments
of the invention are defined by the features of the de-
pendent claims.
[0013] Accordingly, one aspect of an embodiment of
the present disclosure is to provide a sensor having re-
usable and disposable components. In an embodiment,
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the sensor advantageously includes a disposable com-
ponent structured to provide a locking feature capable of
reducing a chance that the disposable and reusable com-
ponents can separate when attached or otherwise in
close proximity to the body. In an embodiment, a locking
mechanism takes advantage of longitudinal displace-
ment and engages when the reusable and disposable
portions of the sensor are curved around the measure-
ment site (such as a finger). Separation of the reusable
portion from the disposable portion is then advanta-
geously complicated until the sensor is removed from the
patient and the displacement is reversed.
[0014] A further aspect of an embodiment of this dis-
closure is that the tip of the reusable sensor component
slides angularly into the front housing component on the
disposable portion before sitting flat in a slot or guide.
The slot or guide includes a rubber stop that in an em-
bodiment advantageously provides a fluid-tight or at least
fluid resistant contact.
[0015] In a further embodiment, a memory device or
information element is provided as part of the disposable
housing. An electrical contact is made between the mem-
ory device and the reusable components to, for example,
ensure quality control in the disposable housing, provide
information to the patient monitor about the type of sen-
sor, type of patient, type of attachment mechanism or
attachment position, information about operating char-
acteristics of the sensor, product manufacture or sale
history, distributor history, amount of use, combinations
of the same or the like.
[0016] For purposes of summarizing the disclosure,
certain aspects, advantages and novel features of the
disclosure have been described herein. Of course, it is
to be understood that not necessarily all such aspects,
advantages or features will be embodied in any particular
embodiment of the disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] The following drawings and the associated de-
scriptions are provided to illustrate embodiments of the
present disclosure and do not limit the scope of the
claims.

FIG. 1 illustrates an exemplary block diagram of an
oximeter system including a sensor and a monitoring
instrument, according to embodiments of the disclo-
sure.
FIG. 2 illustrates a perspective view of the sensor of
FIG. 1, where reusable and disposable components
of the sensor are separated according to an embod-
iment of the disclosure.
FIGS. 3A - 3B illustrate perspective views of the sen-
sor of FIG. 2, where the components are connected
in an assembly/disassembly position, according to
an embodiment of the disclosure.
FIG. 4 illustrates a perspective side view of the sen-
sor of FIG. 2, where the components are in an at-

tached position, according to an embodiment of the
disclosure.
FIG. 5A - 5B illustrate top and bottom perspective
views of a detector casing or housing of the reusable
component, according to an embodiment of the dis-
closure.
FIG. 6A - 6B illustrate top and bottom perspective
views of an emitter casing or housing of the reusable
component, according to an embodiment of the dis-
closure.
FIG. 7 illustrates a perspective view of a front holding
clip of the disposable component, the clip being ca-
pable of mechanically mating with the detector cas-
ing of FIG. 5, according to an embodiment of the
disclosure.
FIG. 8 illustrates a perspective view of the assem-
bly/disassembly clip of the disposable component,
the clip being capable of mechanically mating with
the emitter casing of FIG. 6, according to an embod-
iment of the disclosure.
FIG. 9 illustrates a top planar view of the disposable
component including the front holding clip and the
assembly/disassembly clip of FIGS. 7 - 8, according
to an embodiment of the disclosure.
FIG. 10A illustrates an exploded view of the dispos-
able component, according to an embodiment of the
disclosure.
FIG. 10B illustrates an exploded view of the reusable
component, according to an embodiment of the dis-
closure.
FIG. 11 illustrates top planar and side views of com-
ponent placement of conventional sensors.
FIG. 12 illustrates top planar and side views of com-
ponent placement according to an embodiment of
the disclosure.
FIG. 13 illustrates a top down planar view of a dis-
posable sensor, according to an embodiment of the
disclosure.

DETAILED DESCRIPTION

[0018] An embodiment of the present disclosure is a
sensor with a reusable component and a disposable
component. The reusable component generally includes
reusable expensive electronic components of a sensor,
including, for example, the emitters and detector. In an
embodiment, the emitters and the detector are located
in respective casings connected by a short flexible circuit.
In an embodiment, a disposable component includes me-
chanically matable portions adapted to mechanically
mate with the casings of the reusable component. In an
embodiment, the casings of the reusable component
mate with the disposable component in a manner that
provides an assembly/disassembly state, and an at-
tached state. During the assembly/disassembly state, a
caregiver can readily and straightforwardly assemble the
sensor by aligning the casings on the reusable compo-
nent and the mechanical housings of the disposable com-
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ponent and snapping them together. In an embodiment,
the alignment is generally vertical in nature and the snap-
ping occurs by lightly pressing on the components while
on a flat surface or supported from underneath by, for
example, the hand of the assembler. Each detector hous-
ing generally vertically accepts the casings; however,
one of the casings, such as, for example, the forward
housing or clip accepts the casing in such a way as to
keep the forward casing generally immobile.
[0019] Disassembly is equally as straightforward, as
the caregiver may advantageously lift on the reusable
component wire, and the rearward casing extracts from
the mechanically mated housing of the disposable ele-
ment. Continual lifting then similarly extracts the forward
casing from the mechanically mated housing of the dis-
posable element. In an embodiment, the flexible circuit
between the forward and rearward casing may be rein-
forced in order to withstand multiple disassembly stress-
es or forces occurring from the lifting of the reusable wire.
In an embodiment, pressing the disposable portion onto
a flat surface while lifting the reusable portion aids in the
disassembly process.
[0020] The disposable portion includes structures de-
signed to attach the sensor to a measurement site. In an
embodiment, the disposable portion comprises a flexible
tape having an adhesive side capable of removably ad-
hering to the measurement site. In an embodiment where
the disposable portion wraps around a measurement
site, the act of bending the flexible circuit advantageously
causes the assembly/disassembly clip to recess into the
mechanically mated portion of the disposable housing,
thereby reducing the likelihood of disassembly during ap-
plication to a measurement site. In an embodiment, the
sensor components are locked together through the lon-
gitudinal displacement of the clip with respect to the dis-
posable housing. In such an embodiment, a stop dimin-
ishes the capacity of the clip to move vertically, thereby
locking it into place. In this embodiment, removing the
adhesive from the measurement site and straightening
the sensor components unlocks the reusable and dis-
posable components.
[0021] In an embodiment, assembly also necessarily
electrically connects electronic components of the dis-
posable portion with those of the reusable portion. In an
embodiment, then disposable portion includes an infor-
mation element or memory device, such as, for example,
a resistor, a single wire addressable memory device,
such as those EPROMs or EEPROMs commercially
available from Dallas Semiconductor, other memory or
processing devices, combinations of the same, or the
like. The information element may include data accessi-
bly by an attached patient monitor to accomplish quality
control, monitor configuration, sensor use monitoring,
combinations of the same, or the like.
[0022] Still other advantages of embodiments of the
present disclosure include proportionally positioning of
the mechanically mating housings to provide for optical
alignment between the emitters and detector. Moreover,

in embodiments including the disposable tape, the tape
may advantageously be scored to assist the caregiver in
proper alignment with the body tissue at the measure-
ment site.
[0023] To facilitate a complete understanding of the
disclosure, the remainder of the detailed description de-
scribes the disclosure with reference to the drawings.
Corresponding parts refer to corresponding elements
and the leading digit indicates the figure in which that
element first appears.

General Design

[0024] FIG. 1 presents an exemplary block diagram of
the components generally found in an oximeter sensor,
according to an embodiment of the invention. For exam-
ple, FIG. 1 shows as oximeter system 100 including sen-
sor 102, cable 170, and monitor 172. The sensor 102
includes one or more emitters 174 for irradiating body
tissue with light, and one or more detectors 176 capable
of detecting the light after attenuation by the tissue. The
sensor 102 also includes an information element 136
such as an EPROM. The sensor 102 also includes a plu-
rality of conductors communicating signals; including
emitter drive signal conductors 180, detector composite
signal conductors 182, and EPROM conductors 184. Ac-
cording to an embodiment, the sensor conductors 180,
182, 184 communicate their signals to and from the mon-
itor 172 through cable 170.
[0025] Although disclosed with reference to the cable
170, a skilled artisan will recognize from the disclosure
herein that the communication to and from the sensor
106 may advantageously include a wide variety of cables,
cable designs, public or private communication networks
or computing systems, wired or wireless communica-
tions, combinations of the same, or the like.
[0026] The information element 136 may comprise an
EPROM, an EEPROM, combinations of the same, or the
like. In general, the information element 136 may include
a read-only device or a read and write device. The infor-
mation element may advantageously also comprise a re-
sistor, an active network, or any combination of the fore-
going. The remainder of the present disclosure will refer
to such possibilities as simply an information element for
ease of disclosure.
[0027] The information element 136 may advanta-
geously store some or all of a wide variety of data and
information, including, for example, information on the
type or operation of the sensor 104, type of patient or
body tissue, buyer or manufacturer information, sensor
characteristics including the number of wavelengths ca-
pable of being emitted, emitter specifications, emitter
drive requirements, demodulation data, calculation mode
data, calibration data, software such as scripts, execut-
able code, or the like, sensor electronic elements, sensor
life data indicating whether some or all sensor compo-
nents have expired and should be replaced, encryption
information, or monitor or algorithm upgrade instructions
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or data. The information element 136 may advanta-
geously configure or activate the monitor, monitor algo-
rithms, monitor functionality, or the like based on some
or all of the foregoing information. For example, without
authorized data accessibly on the information element
136, quality control functions may inhibit functionality of
the monitor. Likewise, particular data may activate cer-
tain functions while keeping others inactive. For example,
the data may indicate a number of emitter wavelengths
available, which in turn may dictate the number and/or
type of physiological parameters that can be monitored
or calculated.
[0028] FIG. 1 also shows the monitor 172 comprising
one or more processing boards 186 communicating with
one or more host instruments 188. According to an em-
bodiment, the board 186 comprises processing circuitry
arranged on one or more printed circuit boards capable
of being installed in specialized monitoring equipment or
distributed as an OEM component for a wide variety of
patient monitoring equipment. As shown in Fig. 1, the
board 186 includes a front end signal conditioner 190, a
sensor controller 194, a digital signal processor or micro-
controller 192, and a memory reader 1102. In an embod-
iment, the processor 192 instructs the sensor controller
194 to output one or more drive signals capable of caus-
ing the emitters 174 to activate. The front end 190 re-
ceives detector output indicating detection of light from
the emitters 174 attenuated by body tissue of the meas-
urement site. The front end 190 conditions the signal and
outputs the signal and/or signal data to the processor
192. The processor 192 executes calculations adapted
to determine values and/or indications or physiological
parameters, trends of the parameters, alarms based on
the parameters or the trends or combinations of trends
and/or parameters, or the like. In addition, the reader
1102 is capable of retrieving information stored on infor-
mation element 136. The reader 1102 or the processor
192 may advantageously decrypt such information to the
extent desired.
[0029] In an embodiment, the host instrument 188,
communicates with the processor 192 to receive signals
indicative of the physiological parameter information cal-
culated by the processor 192. The host instrument pref-
erably includes one or more display devices 196 capable
of providing indicia representative of the calculated phys-
iological parameters of the tissue at the measurement
site. Such display devices 196 may be controlled by a
monitor controller 198 that accepts signals from proces-
sor 192. In an embodiment, monitor controller 198 may
also accept signals from user interface 1100. Such sig-
nals may be indicative of various display options for con-
figuring the output to display 196. In an embodiment, the
host instrument 188 may advantageously be capable of
displaying one or more of a pulse rate, plethysmograph
data, perfusion quality, signal or measurement quality,
values of blood constituents in body tissue, including for
example, SpCO, functional or fractional SpO2, or the like.
In other embodiments, the host instrument 188 is capable

of displaying values for one or more of SpMet, HbO2, Hb,
HbCO, HbMet, Hct, blood glucose, bilirubin, or the like.
In still additional embodiments, the host instrument 188
is capable of displaying trending data for one or more of
the foregoing measured or determined data. Moreover
an artisan will realize from the disclosure herein many
display options for the data are available.
[0030] In an embodiment, the host instrument 188 in-
cludes audio or visual alarms that alert caregivers that
one or more physiological parameters are falling below
predetermined safe thresholds, and may include indica-
tions of the confidence a caregiver should have in the
displayed data. In further embodiment, the host instru-
ment 188 may advantageously include circuitry capable
of determining the expiration or overuse of components
of the sensor 102, including for example, reusable ele-
ments, disposable elements, or combinations of the
same.
[0031] Although disclosed with reference to particular
embodiment, an artisan will recognize from the disclo-
sure herein many variations of the instrument 172. For
example, in a broad sense, the instrument 172 accepts
data from the sensor 102, determines values for one or
more parameters, trends, alarms or the like, and outputs
them to an interface such as a display.

Sensor Configuration

[0032] FIG. 2 illustrates an embodiment of sensor 102,
having reusable component 204 and disposable compo-
nent 206. The components are shown detached. FIG. 3
shows a very similar perspective drawing, but with reus-
able component 204 and disposable component 206 in
their attached, in their assembled state. Returning to FIG.
2, the reusable component 204 comprises an emitter cas-
ing 208, a detector casing 210, and a flexible circuit 212.
The emitter casing 208 comprises one or more emission
devices operable to emit light at multiple wavelengths,
such as red and infrared. Detector casing 210 houses
one or more detectors, such as a photodiode detector.
In an embodiment, a flexible circuit connects the emitter
casing 208 and detector casing 210. In a preferred em-
bodiment, the flexible circuit is housed in a protective
cover and extends beyond the emitter casing 208. An
artisan will understand from the disclosure herein that
the emitter and detector electrical components may ad-
vantageously be housed in the casings disclosed or sim-
ply reversed from the foregoing disclosure. In an embod-
iment, the flexible circuit 212 and/or cabling extends sig-
nificantly beyond the casings to advantageously remove
any cable attachment mechanisms from the proximity of
the tissue site.
[0033] FIG. 2 also shows the disposable component
206 including a base 214, an assembly/disassembly clip
216 and a front holding clip 218, the clips each adapted
to accept the emitter casing 208 and detector casing 210,
respectively. In the preferred embodiment, front holding
clip 218 includes a front stop 220. Front stop 220 is ad-
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vantageous for a number of reasons. It helps reduce the
likelihood that the reusable component 102, and in par-
ticular detector casing 210, will slide forward in the front
holding clip 218 during assembly or use. In addition, in
an embodiment where the stop 220 comprises rubber or
other liquid resistant material, the stop 220 provides a
liquid resistant connection between the detector casing
210 and front holding clip 218, reducing the likelihood of
sensor contamination and electrical shorts. Rubber or a
similar material may be used in an embodiment to com-
pose such a front stop 220.
[0034] FIG. 3A shows detector casing 210 clipped or
snapped into front holding clip 218 with a tip of the casing
slid below a portion of the front stop 220. This allows the
front stop 220 to reduce not only horizontal movement
of the detector casing 210, but also helps reduce vertical
release of the detector casing unless pulled from, for ex-
ample, the cable. FIG. 3 also shows the front stop 220
with a generally rounded shape providing a relatively soft
material with few, if any, sharp edges. Such an embod-
iment advantageously reduces damage to a patient or
the sensor if the patient tries to scratch body tissue using
the edges of the assembled sensor, or if the sensor is
dropped, banged against something while worn, or the
like. This is particularly useful when used with burn vic-
tims or other patients whose skin may damage easily.
[0035] FIG. 3B highlights the ease of assembly. The
disposable portion 206 is set on a surface or held in the
one hand. The caregiver then aligns a front tip of casing
210 and guides it into front holding clip 218. This is more
a vertical alignment with the front tip snapping below stop
220. The casing 210 including rounded wings 531 (FIG.
5) that mechanically associate with rounded side walls
739 (FIG. 7). These mechanical structures allow the tip
of casing 210 to slide below stop 220, and snap down
into place. Once casing 210 is in place, casing 208 aligns
vertically and simply slides down, with tabs 262 (FIG. 6)
located sliding into slots 222 (FIG. 8) on either side of
assembly/disassembly clip 216. In an embodiment, the
flexible circuit portion 212 between the casings 208 and
210 may bulge slightly.
[0036] FIG. 3B shows the emitter casing 208 after it
has been slid onto assembly/disassembly clip 216. With
the reusable sensor component 204 and the disposable
sensor component 206 in a generally flat position, the
emitter casing 208 remains vertically mobile in slots 222
of assembly/disassembly clip 216. When the sensor 102
is wrapped around a measurement site 426, such as a
finger, as shown in FIG. 4, emitter casing 208 slides for-
ward in assembly/disassembly clip 216 due to the tension
from flexible circuit 212 and detector casing 210 being
substantially immobile in front holding clip 218. Tabs 262
(FIG. 6) slide away from slots 222 (FIG. 8) and under
holding elements 224 (FIG. 8). Holding elements 224 pre-
vent emitter casing 208 from moving vertically or further
forward by restricting tabs 262. As stated before, the ten-
sion from flexible circuit 212 when it is wrapped around
a measurement site 426 prevents the emitter casing 208

from moving horizontally backwards. The immobility of
casing 210, combined with the tabs 262 sliding out of
alignment with slots 222, effectively secure the reusable
sensor component 204 with respect to disposable com-
ponent 206, with the emitters appropriately position with
respect to the detector. Thus, realignment through re-
lease of tension, i.e., removing the sensor from an at-
tachment site and straightening it out, ensure straightfor-
ward disassembly of the sensor components. Although
shown using tabs 262 and slots 222, a skilled artisan will
recognize from the disclosure herein a wide variety of
mechanical mechanisms that ensure reliable attachabil-
ity when the sensor is applied to the tissue site and
straightforward assembly/disassembly when the sensor
is removed. For example, one or more detents that snap
closed beyond a catch and are released through pinching
could be used to secure the reusable portion 104 to the
disposable portion 106.
[0037] As alluded to previously, FIG. 4 depicts sensor
102 as would be seen when in use on a measurement
site 426. In this case, the measurement site is a finger,
but other sites such as a toe, ear, wrist or ankle may also
work. Disposable component 206 and reusable compo-
nent 204 are attached, and reusable component 204 is
in the assembled and attached position. Longitudinal ten-
sion on the flexible circuit 212 from the differing radius
between the tape and the circuit has pulled the emitter
casing 208 forward, placing tabs 262 under holding ele-
ments 224. FIG. 4 shows that, in an embodiment, emitter
casing 208 is rearward with respect to assembly/disas-
sembly clip 216 when in the unattached position (FIG.
3B), but the front of emitter casing 208 is forward and in
an embodiment, generally flush with assembly/disas-
sembly clip 216 when in the attached position (FIG. 4).
[0038] FIGs. 5A - 5B show close up top and bottom
perspective views of an embodiment of the detector cas-
ing 210. Electrical contact acceptors 528 are shown as
insets on the sides of detector casing 210. In an embod-
iment, electrical contact acceptors 528 are located on
either side of the detector casing 210 and include con-
ductive material that would be connected to a wire in
flexible circuit 212. Buttons 530 found on either side of
the detector casing 210 are, in the preferred embodiment,
generally hemispherical protrusions adapted to sit in de-
pressions 738 found on front holding clip 218 (see FIG. 7).
[0039] FIG. 7 shows a close up perspective view of an
embodiment of the front holding clip 218, again to show
detail less easily seen in smaller figures. While most of
the front sensor clip 218 may be made of plastic or some
other rigid material, the preferred embodiment has front
stop 220 made of rubber as has been discussed. Opening
732 is also shown here and may be a hole through front
holding clip 218 or may just be of a generally transparent
material that will allow light from the LEDs to enter the
tissue at the measurement site and allow light energy to
be read by the photodiode. Having window 732 be trans-
parent material will allow the sensor to obtain readings
while keeping the LEDs and photodiode from becoming
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contaminated. Other optical filters or the like could also
be housed in window 732.
[0040] Located inside front stop 220 are conducting
prongs 734. Conducting prongs 734 are adapted to fit
into electrical contact acceptors 528. In an embodiment,
the conducting prongs 734 close the circuit with the in-
formation element 136. When the detector casing 210
clips into front holding clip 218, the conducting prongs
734 slide into electrical contact with acceptors 528. The
completed circuit allows the sensor 102, and in turn an
oximeter, to communicate with information element 136.
Depressions 738 are located on the interior of front hold-
ing clip 218. They are preferably generally hemispherical
depressions similar in size to buttons 530, so as to accept
buttons 530, and hold detector casing 210 in a substan-
tially immobile position relative to front holding clip 218.
Thus, a straightforward snap-in snap-out friction fit is ac-
complished using buttons 520 and depressions 738.
[0041] FIGs. 6A - 6B show close up top and bottom
perspective views of emitter casing 208. Rear pegs 560
are located on either side of emitter casing 208. When
tabs 262 slide down slots 222 of assembly/disassembly
clip 216, rear alignment pegs 560 slide down behind as-
sembly/disassembly clip 216. Rear pegs 560 provide fur-
ther restriction from forward movement, and structural
support integrity, once emitter casing 208 has slid into a
locking position by hitting rear stops 840 in assembly/dis-
assembly clip 216 (See FIG. 8).
[0042] FIG. 8 illustrates a close-up perspective view of
a assembly/disassembly clip 216 according to the pre-
ferred embodiment. As discussed emitter casing 208,
slides down into assembly/disassembly clip 216 with tabs
262 passing through slots 222 and rear pegs 560 passing
behind assembly/disassembly clip 216. As emitter casing
208 slides forward due to pull from application to a user,
tabs 262 generally restrict over-forward movement or any
vertical movement by abutting holding elements 224.
Rear pegs 560 also generally abut rear stops 840. As-
sembly/disassembly clip 216 also has a window 842 that
is substantially similar to window 732 on the front holding
clip 218.
[0043] FIG. 9 shows a top down view of the disposable
sensor element. As shown in FIG. 9, the assembly/dis-
assembly clip 216 and the slots 222 that allow vertical
entry of the tabs 262 and the emitter casing 208. More-
over, FIG. 9 shows windows 842 and 732 in assem-
bly/disassembly clip 216 and front holding clip 218, re-
spectively. FIG. 9 also shows windows 944 and 946. Win-
dows 944, 946 are included in the base 214. Like the
openings 732, 842, windows 944, 946 may either be
holes through base 214, or they may be of a material
allowing free light transmission. Windows 944, 946 gen-
erally align with openings 732 and 842 to provide optical
access to the measurement site for the emitters and de-
tectors of the sensor. FIG. 9 also shows the contact
prongs 734 on the insides of front holding clip 218. The
contact prongs 734 connect the reusable sensor compo-
nent 204 to information element 136, which may be var-

iously utilized such as for storing information relating to
the sensor’s manufacturer or the like.

Manufacture

[0044] FIG. 10A illustrates an exploded view of an em-
bodiment of disposable sensor component 206. As
shown in FIG. 10A, disposable sensor component 206
comprises a plurality of layers. For example, disposable
sensor component 206 includes a base tape 1038. This
base tape 1038 is preferably transparent polyethylene
approximately 0.00254 centimetres (0 .001 inches) thick.
Such material can be purchased from various sources,
such as Product Number 3044 from Avery Dennison
Medical of 7100 Lindsey Dr., Mentor, OH, 44060. As with
all dimension recitations herein, an artisan will recognize
from the disclosure herein that the dimensions of a par-
ticular layer may advantageously be redesigned accord-
ing to various design desires or needs, and layers may
be added or combined without departing from the scope
of the present disclosure.
[0045] A second layer comprises a tape or web layer
1040. This layer is preferably white polypropylene also
approximately 0.00254 centimetres (0 inches thick. One
potential source for this material is Scapa North America,
540 North Oak Street, Inglewood, CA, 90302, specifically
product number P-341. Tape layer 1040 also has win-
dows 1054 that allow light energy emanating from the
sensor emitters to pass through this layer to the meas-
urement site 426 and also allows the light to pass through
to the detector. The windows 1054 may be holes, trans-
parent material, optical filters, or the like. In the preferred
embodiment, base tape 1038 does not have windows
1054. Base tape 1038 is preferably generally clear as
discussed above. This allows light to pass through the
tape from the sensor, while also generally reducing con-
tamination of the sensor components. Disposable com-
ponent 206 also includes clip 218 and assembly/disas-
sembly clip 216. In an embodiment, information element
136 resides in a depression or slot within clip 218, pref-
erably affixed in place by adhesives and/or mechanical
structure. In an embodiment, a polyester film layer 1042
sandwiches the clips 216, 218 in place. In an embodiment
the polyester film layer 1042 is generally clear and
approximately .003 inches thick. Polyester film layer
1042 also includes slots 1044 to allow the vertical ele-
ments of assembly/disassembly clip 216 and front hold-
ing clip 218 to protrude therefrom and to allow polyester
film layer 1042 to sit relatively flatly against the bases of
assembly/disassembly clip 216 and front holding clip
218. Front stop 220 may be connected to the vertical
elements of front holding clip 218 with polyester film layer
1042 therebetween.
[0046] The disposable portion 204 also includes light-
blocking layer 1046, preferably made of metalized poly-
propylene approximately 0.00508 centimetres (0 .002
inches) thick. This is a commercially available product
available, for example, as Bioflex™ RX48P. Light-block-
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ing layer 1046 has cut-outs 1048 adapted to accept as-
sembly/disassembly clip 216 and front holding clip 218.
Light-blocking layer 1046 increases the likelihood of ac-
curate readings by preventing the penetration to the
measurement site of any ambient light energy (light
blocking) and the acquisition of nonattenuated light from
the emitters (light piping). Above light blocking layer 1046
is an opaque branding layer 1047 also having cut-outs
1048. This branding layer may advantageously comprise
manufacturer’s logos, instructions or other markings.
Disposable sensor component 206 also comprises face
tape 1050. This face tape 1050 is preferably a clear film
approximately 0.00762 centimetres (0.003 inches thick
and may be obtained commercially through companies
such as 3M (product number 1527ENP), located in St.
Paul, MN, 55144. Face tape 1050 has cut-outs 1052
adapted to accept assembly/disassembly clip 216 and
front holding clip 218.

Additional Advantages

[0047] FIG. 11 illustrates a disposable sensor high-
lighting issues relating to sensor positioning. Generally,
when applying the sensor of FIG. 11, a caregivers will
split the center portion between the emitter and detector
around, for example, a finger or toe. This may not be
ideal, because as shown, it places the emitter 174 and
detector 176 in a position where the optical alignment
may be slightly or significantly off.
[0048] FIG. 12 illustrates an embodiment of the dis-
posable component 206 including scoring line 1258.
Scoring line 1258 is particularly advantageous, because
it aids in quick and proper placement of the sensor on a
measurement site 426. Scoring line 1258 lines up with
the tip of a fingernail or toenail in at least some embod-
iments using those body parts as the measurement site.
FIG. 12 also illustrates the disposable component 206
where the distance between the windows 944, 946 is
purposefully off center. For example, in an embodiment,
the clips 216 and 218 will position the sensor components
off center by an approximate 40%-60% split. A scoring
line 1258 preferably marks this split, having about 40%
of the distance from window 946 to window 944 as the
distance between window 946 and the scoring line 1258.
This leaves the remaining approximately 60% of the dis-
tance between the two windows 944, 946 as the distance
between scoring line 1258 and window 944.
[0049] Scoring line 1258 preferably lines up with the
tip of the nail. The approximately 40% distance sits atop
a measurement site 426, such as the figure shown in a
generally flat configuration. The remaining approximately
60% of the distance, that from the scoring line 1258 to
window 944, curves around the tip of the measurement
site 426 and rests on the underside of the measurement
site. This allows windows 944, 946-and thus in turn de-
tector 176 and emitter 174-to optically align across meas-
urement site 426. Scoring line 1258 aids in providing a
quick and yet typically more precise guide in placing a

sensor on a measurement site 426 than previously dis-
closed sensors. While disclosed with reference to a 40%-
60% split, the off center positioning may advantageously
comprise a range from an about 35% - about 65% split
to an about 45% - about 55% split. In a more preferred
embodiment, window 944 to scoring line 1258 would
comprise a distance of between about 37.5% and about
42.5% of the total distance between window 944 and
946. In the most preferred embodiment, the distance be-
tween window 944 and scoring line 1258 would be ap-
proximately 40% of the total distance between window
944 and window 946, as is illustrated in FIG. 12. With a
general 40%-60% split in this manner, the emitter and
detector should generally align for optimal emission and
detection of energy through the measurement site.
[0050] FIG. 13 illustrates a disposable sensor contain-
ing many of the features discussed in this disclosure.
Based on the disclosure herein, one of ordinary skill in
the art may advantageously fix the components dis-
cussed herein to form a disposable sensor without mov-
ing beyond the scope of the present claims.
[0051] Although the sensor disclosed herein with ref-
erence to preferred embodiments, the disclosure is not
intended to be limited thereby. Rather, a skilled artisan
will recognize from the disclosure herein a wide number
of alternatives for the sensor. For example, the emitter
and detector locations may be in the opposite housings
from what was discussed here. It is also possible that the
assembly/disassembly clip and sensor clip would be re-
versed in relation to the casings into which they clip. Ad-
ditionally, other combinations, omissions, substitutions
and modifications will be apparent to the skilled artisan
in view of the disclosure herein. Accordingly, the present
disclosure is not intended to be limited by the reaction of
the preferred embodiments, but is to be defined by ref-
erence to the appended claims.

Claims

1. A noninvasive optical sensor (102) having a reusable
portion (204) and a disposable portion (206) and be-
ing capable of outputting a signal indicative of light
attenuated by body tissue usable to determine one
or more physiological characteristics of the body tis-
sue, the optical sensor (102) comprising:

a reusable component (204) including at least
one energy emitter (174) and a detector (176)
capable of detecting energy attenuated by body
tissue and capable of outputting a signal usable
to determine one or more physiological charac-
teristics of the body tissue, wherein

i) the at least one energy emitter (174) is
housed in a first casing (208) and the de-
tector (176) is housed in a second casing
(210), or
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ii) the at least one energy emitter (174) is
housed in the second casing (210) and the
detector (176) is housed in the first casing
(208), and

said first and second casings (208, 210) are con-
nected by a flexible connector (212) and the first
casing (208) has a pair of tabs (262); and
a disposable component (206) including a first
clip (216) mechanically matable with the first
casing (208) and a second clip (218) mechani-
cally matable with the second casing (210),
wherein the second clip (218) mechanically
mates in a substantially fixed manner with re-
spect to the second casing (210)
characterized in that the first clip (216) has a
pair of vertical slots (222) and a pair of horizontal
grooves, wherein application of the disposable
component (206) to the body tissue moves the
pair of tabs (262) away from the pair of vertical
slots (222) and along the pair of horizontal
grooves so that the pair of tabs (262) are at least
substantially vertically fixed by the pair of hori-
zontal grooves.

2. The optical sensor of Claim 1, wherein removal of
the disposable component (206) from the body tis-
sue moves the pair of tabs (262) towards and into
the pair of vertical slots (222), thereby permitting
straightforward separation of the disposable and the
reusable components.

3. The optical sensor of Claim 1, wherein the disposa-
ble component (206) comprises an information ele-
ment (136), and wherein assembly of the reusable
and disposable components creates an electrical
connection between the information element (136)
and conductors of the reusable component (204).

4. The optical sensor of Claim 1, wherein the disposa-
ble component (206) positions the first and second
casings off center such that distance from a center
to one of the first and second casings ranges from
about 35% to about 45% of the distance.

5. The optical sensor of Claim 1, wherein the disposa-
ble component (206) positions the first and second
casings off center such that distance from a center
to one of the first and second casings ranges from
about 65% to about 55% of the distance.

6. The optical sensor according to any of claims 1 to 5,
wherein the second casing (210) includes an elec-
trical contact capable of electrically communicating
with electrical components in the disposable com-
ponent (206); and
a reinforced flexible connector (212) connecting the
first casing (208) to the second casing (210).

7. The optical sensor according to any of claims 1 to 6,
wherein
the second casing (210) comprises the detector
(176) capable of detecting light attenuated by body
tissue, and the second clip (218) comprising an elec-
trical contact and a front stop (220) comprising a fluid
resistance material, wherein the electrical contact is
at least partially protected by the front stop (220)
from fluid contamination when the reusable compo-
nent (204) is assembled with the disposable compo-
nent (206); and
an information element (136) electrically connected
to the electrical contact.

8. The optical sensor of claim 7, wherein the disposable
component (206) is scored.

9. A method of assembling a noninvasive optical sen-
sor (102) according to any of claims 1- 8, the method
comprising:

providing a reusable component (204) including
first and second casings (208, 210) for electronic
elements wherein the first casings (208) has a
pair of tabs (262);
providing a disposable component (206) includ-
ing first and second clips (216, 218) for receiving
the first and second casings (208, 210), wherein
the second casing (208) is substantially vertical-
ly received by the second clip (218) and when
received, substantially fixes the second casing
with respect to the second clip (218), and where-
in the tabs (262) of the first casing (208) are sub-
stantially vertically received in a pair of slots
(222) on the first clip (216);
snapping the second casing (210) into the sec-
ond clip (218) on the disposable component
(206), thereby creating an electrical contact be-
tween conductors of the reusable component
(204) and an information element of the dispos-
able component (206); and
sliding the pair of tabs (262) of the first casing
(208) into a pair of grooves (222) on the first clip
(216) on the disposable component (206), to
form an assembled noninvasive optical sensor.

Patentansprüche

1. Nichtinvasiver optischer Sensor (102), der einen
wiederverwendbaren Abschnitt (204) und einen Ein-
wegabschnitt (206) aufweist und in der Lage ist, ein
Signal auszugeben, das ein durch Körpergewebe
gedämpftes Licht angibt, welches dazu verwendet
werden kann, eine oder mehr physiologische Eigen-
schaften des Körpergewebes zu bestimmen, wobei
der optische Sensor (102) aufweist:
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eine wiederverwendbare Komponente (204) mit
zumindest einem Energieemitter (174) und ei-
nem Detektor (176), der in der Lage ist, eine
durch Körpergewebe gedämpfte Energie zu de-
tektieren und der in der Lage ist, ein Signal aus-
zugeben, das dazu verwendet werden kann, ei-
ne oder mehr physiologische Eigenschaften des
Körpergewebes zu bestimmen, wobei

i) der zumindest eine Energieemitter (174)
in einem ersten Gehäuse (208) aufgenom-
men ist und der Detektor (176) in einem
zweiten Gehäuse (210) aufgenommen ist,
oder
ii) der zumindest eine Energieemitter (174)
in dem zweiten Gehäuse (210) aufgenom-
men ist und der Detektor (176) in dem ers-
ten Gehäuse (208) aufgenommen ist, und

die ersten und zweiten Gehäuse (208, 210)
durch einem flexiblen Verbinder (212) verbun-
den sind und das erste Gehäuse (208) ein Paar
Laschen (262) aufweist; und
eine Einwegkomponente (206), die einen ersten
Clip (216), der mechanisch mit dem ersten Ge-
häuse (208) steckbar ist, und einen zweiten Clip
(218), der mechanisch mit dem zweiten Gehäu-
se (210) steckbar ist, aufweist,
wobei der zweite Clip (218) in einer im Wesent-
lichen festen Art und Weise in Bezug auf das
zweite Gehäuse (210) mechanisch vereint ist,
dadurch gekennzeichnet, dass
der erste Clip (216) ein Paar vertikaler Nuten
(222) und ein Paar horizontaler Kerben auf-
weist, wobei die Aufbringung der Einwegkom-
ponente (206) auf das Körpergewebe das Paar
von Laschen (262) weg von dem Paar von ver-
tikalen Nuten (222) und entlang des Paars ho-
rizontaler Kerben bewegt, so dass das Paar von
Laschen (262) zumindest im Wesentlichen ver-
tikal durch das Paar von horizontalen Kerben
fixiert wird.

2. Optischer Sensor nach Anspruch 1, wobei die Ent-
fernung der Einwegkomponente (206) von dem Kör-
pergewebe das Paar von Laschen (262) in Richtung
und in das Paar von vertikalen Nuten (222) bewegt,
wodurch die unkomplizierte Trennung der Einweg-
komponente und der wiederverwendbaren Kompo-
nente ermöglicht wird.

3. Optischer Sensor nach Anspruch 1, wobei die Ein-
wegkomponente (206) ein Informationselement
(136) aufweist, und wobei die Montage der wieder-
verwendbaren Komponente und der Einwegkompo-
nente eine elektrische Verbindung zwischen dem In-
formationselement (136) und Leitern der wiederver-
wendbaren Komponente (204) erzeugt.

4. Optischer Sensor nach Anspruch 1, wobei die Ein-
wegkomponente (206) die ersten und zweiten Ge-
häuse derart außermittig positioniert, dass ein Ab-
stand von einer Mitte zu einem der ersten und zwei-
ten Gehäuse im Bereich von etwa 35 % bis etwa 45
% des Abstands liegt.

5. Optischer Sensor nach Anspruch 1, wobei die Ein-
wegkomponente (206) die ersten und zweiten Ge-
häuse derart außermittig positioniert, dass ein Ab-
stand von einer Mitte zu einem der ersten und zwei-
ten Gehäuse zwischen etwa 65 % und etwa 55 %
des Abstands liegt.

6. Optischer Sensor nach einem der Ansprüche 1 bis
5, wobei das zweite Gehäuse (210) einen elektri-
schen Kontakt aufweist, der in der Lage ist, mit elek-
trischen Komponenten in der Einwegkomponente
(206) elektrisch zu kommunizieren; und
einen verstärkten flexiblen Anschluss (212), der das
erste Gehäuse (208) mit dem zweiten Gehäuse
(210) verbindet.

7. Optischer Sensor nach einem der Ansprüche 1 bis
6, wobei
das zweite Gehäuse (210) den Detektor (176) auf-
weist, der in der Lage ist, durch Körpergewebe ge-
dämpftes Licht zu detektieren, und wobei der zweite
Clip (218) einen elektrischen Kontakt und einen vor-
deren Anschlag (220) aufweist, der ein fluidbestän-
diges Material aufweist, wobei der elektrische Kon-
takt zumindest teilweise von dem vorderen Anschlag
(220) von einer Fluidkontamination geschützt wird,
wenn die wiederverwendbare Komponente (204) mit
der Einwegkomponente (206) montiert wird; und
ein Informationselement (136), das elektrisch mit
dem elektrischen Kontakt verbunden ist.

8. Optischer Sensor nach Anspruch 7, wobei die Ein-
wegkomponente (206) gekerbt ist.

9. Verfahren zur Montage eines nichtinvasiven opti-
schen Sensors (102) nach einem der Ansprüche 1
bis 8, wobei das Verfahren aufweist:

Bereitstellen einer wiederverwendbaren Kom-
ponente (204) mit ersten und zweiten Gehäusen
(208, 210) für elektronische Elemente, wobei
das erste Gehäuse (208) ein Paar von Laschen
(262) aufweist;
Bereitstellen einer Einwegkomponente (206)
mit ersten und zweiten Clips (216, 218) zur Auf-
nahme der ersten und zweiten Gehäuse (208,
210), wobei das zweite Gehäuse (208) im We-
sentlichen vertikal von dem zweiten Clip (218)
aufgenommen wird, und wenn es aufgenom-
men ist, das zweite Gehäuse in Bezug auf den
zweiten Clip (218) im Wesentlichen fixiert, und
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wobei die Laschen (262) des ersten Gehäuses
(208) im Wesentlichen vertikal in einem Paar
von Nuten (222) an dem ersten Clip (216) auf-
genommen sind;
Einrasten des zweiten Gehäuses (210) in den
zweiten Clip (218) an der Einwegkomponente
(206), wodurch ein elektrischer Kontakt zwi-
schen Leitern der wiederverwendbaren Kompo-
nente (204) und einem Informationselement der
Einwegkomponente (206) erzeugt wird; und
Schieben des Paars von Laschen (262) des ers-
ten Gehäuses (208) in ein Paar von Kerben
(222) an dem ersten Clip (216) an der Einweg-
komponente (206), um einen montierten,
nichtinvasiven optischen Sensor zu bilden.

Revendications

1. Capteur optique non invasif (102) ayant une partie
réutilisable (204) et une partie jetable (206) et étant
capable de délivrer un signal qui indique une lumière
atténuée par un tissu corporel qui peut être utilisée
pour déterminer une ou plusieurs caractéristiques
physiologiques du tissu corporel, le capteur optique
(102) comprenant :

un composant réutilisable (204) comprenant au
moins un émetteur d’énergie (174) et un détec-
teur (176) capable de détecter l’énergie atté-
nuée par le tissu corporel et capable de délivrer
un signal qui peut être utilisé pour déterminer
une ou plusieurs caractéristiques physiologi-
ques du tissu corporel, dans lequel

i) le au moins un émetteur d’énergie (174)
est contenu dans un premier logement
(208) et le détecteur (176) est contenu dans
un second logement (210),
ou
ii) le au moins un émetteur d’énergie (174)
est contenu dans le second logement (210)
et le détecteur (176) est contenu dans le
premier logement (208), et

lesdits premier et second logements (208, 210)
sont reliés par un raccord flexible (212) et le pre-
mier logement (208) possède une paire de lan-
guettes (262) ; et
un composant jetable (206) comprenant une
première fixation (216) qui peut s’accoupler mé-
caniquement avec le premier logement (208) et
une seconde fixation (218) qui peut s’accoupler
mécaniquement avec le second logement (210),
dans lequel la seconde fixation (218) s’accouple
mécaniquement de manière sensiblement fixe
par rapport au second logement (210),
caractérisé en ce que la première fixation (216)

possède une paire de fentes verticales (222) et
une paire de rainures horizontales, dans lequel
l’application du composant jetable (206) sur le
tissu corporel déplace la paire de languettes
(262) à l’écart de la paire de fentes verticales
(222) et le long de la paire de rainures horizon-
tales de sorte que la paire de languettes (262)
soit au moins fixée sensiblement à la verticale
par la paire de rainures horizontales.

2. Capteur optique selon la revendication 1, dans le-
quel le retrait du composant jetable (206) du tissu
corporel déplace la paire de languettes (262) vers
et dans la paire de fentes verticales (222), permet-
tant ainsi la séparation directe des composants je-
table et réutilisable.

3. Capteur optique selon la revendication 1, dans le-
quel le composant jetable (206) comprend un élé-
ment d’information (136), et dans lequel l’assembla-
ge des composants réutilisable et jetable crée une
liaison électrique entre l’élément d’information (136)
et les conducteurs du composant réutilisable (204).

4. Capteur optique selon la revendication 1, dans le-
quel le composant jetable (206) positionne le premier
et le second logements de manière excentrée de
sorte que la distance entre un centre et l’un du pre-
mier et du second logements soit comprise entre en-
viron 35 % et environ 45 % de la distance.

5. Capteur optique selon la revendication 1, dans le-
quel le composant jetable (206) positionne le premier
et le second logements de manière excentrée de
sorte que la distance entre un centre et l’un du pre-
mier et du second logements soit comprise entre en-
viron 65 % et environ 55 % de la distance.

6. Capteur optique selon l’une quelconque des reven-
dications 1 à 5, dans lequel le second logement (210)
comprend un contact électrique capable de commu-
niquer électriquement avec les composants électri-
ques situés dans le composant jetable (206) ;
et
un raccord flexible renforcé (212) qui relie le premier
logement (208) au second logement (210).

7. Capteur optique selon l’une quelconque des reven-
dications 1 à 6, dans lequel
le second logement (210) comprend le détecteur
(176) capable de détecter une lumière atténuée par
un tissu corporel, et la seconde fixation (218) com-
prend un contact électrique et une butée avant (220)
comprenant un matériau résistant au liquide, dans
lequel le contact électrique est au moins partielle-
ment protégé par la butée avant (220) contre la con-
tamination par le liquide lorsque le composant réu-
tilisable (204) est assemblé avec le composant jeta-
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ble (206) ; et
un élément d’information (136) relié électriquement
au contact électrique.

8. Capteur optique selon la revendication 7, dans le-
quel le composant jetable (206) est rayé.

9. Procédé d’assemblage d’un capteur optique non in-
vasif (102) selon l’une quelconque des revendica-
tions 1 à 8, le procédé comprenant :

le fait de prévoir un composant réutilisable (204)
comprenant un premier et un second logements
(208, 210) destinés à des éléments électroni-
ques, dans lequel le premier logement (208)
possède une paire de languettes (262) ;
le fait de prévoir un composant jetable (206)
comprenant une première et une seconde fixa-
tions (216, 218) destinées à recevoir le premier
et le second logements (208, 210), dans lequel
le second logement (208) est reçu sensiblement
à la verticale par la seconde fixation (218) et,
lorsqu’il est reçu, fixe sensiblement le second
logement par rapport à la seconde fixation (218),
et dans lequel les languettes (262) du premier
logement (208) sont reçues sensiblement à la
verticale dans une paire de fentes (222) sur la
première fixation (216) ;
l’enclenchement du second logement (210)
dans la seconde fixation (218) sur le composant
jetable (206), afin de créer un contact électrique
entre les conducteurs du composant réutilisable
(204) et un élément d’information du composant
jetable (206) ; et
le coulissement de la paire de languettes (262)
du premier logement (208) dans une paire de
rainures (222) sur la première fixation (216) sur
le composant jetable (206), afin de former un
capteur optique non invasif assemblé.
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摘要(译)

非侵入式光学传感器技术领域本发明涉及一种非侵入式光学传感器，其
具有可重复使用的部分和一次性部分，并且能够输出指示被身体组织衰
减的光的信号，该信号可用于确定身体组织的一个或多个生理特性，该
光学传感器包括可重复使用的光学传感器。 该部件包括至少一个能量发
射器和检测器，该检测器能够检测被身体组织衰减的能量并且能够输出
可用于确定该身体组织的一个或多个生理特性的信号，该至少一个能量
发射器被容纳在第一能量发射器中的一个中。 壳体和第二壳体，并且检
测器容纳在第一壳体和第二壳体中的另一个中，其中第一壳体和第二壳
体通过柔性连接器和一次性部件连接，该一次性部件包括与第一壳体和
第二壳体机械配合的第一夹子。 与第二壳体机械匹配的夹子，其中第一
夹子包括前部 止挡，从而通过垂直对齐第一壳体的尖端并将第一壳体的
尖端卡扣在前挡块下方，使第一壳体与第一夹子配合，从而在组装在一
起时第一壳体和第一夹子基本上不动， 并且其中第二夹子和第二壳体以
竖直和水平打开的方式配合。
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