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Description
BACKGROUND

[0001] Physiological data, including for example, oxi-
metry data, can be useful for monitoring the health of a
patient or the health of a particular organ. Currently avail-
able technology for acquiring oximetry data, however, is
limited in many ways and is inadequate to satisfy the
demand for cost-effective health care.

[0002] US2008/0208023 discloses a physiological
sensor device having a foldable portion carrying a sensor
and designed to be deformed around the tip of an ap-
pendage of a patient and a wrapping tail extending from
a front portion of the foldable portion.

OVERVIEW

[0003] The invention provides a device and system as
defined in the appended claims.

[0004] An example of the present subject matter in-
cludes an inexpensive wireless apparatus that can be
fitted to a patient and discarded after use. The apparatus
caninclude a wireless communication module that allows
communication with a remote device. The remote device
can include a monitor, a display, a storage device, or
other module. The apparatus can include an oximeter
measuring device having a sensor module that generates
data corresponding to pulse oximetry or regional oxime-
try. The apparatus includes a flexible structure that can
be conformed to provide a close fit on a patient and
wirelessly provide medical data to a remote device. After
collecting oximeter data or other data while fitted to a
patient, the apparatus can be discarded.

[0005] One example of the apparatus includes an ox-
imeter module having hardware and software, a sensing
element, a power management unit, a power supply, a
power control module, and a communication module.
[0006] The sensing element can include one or more
optical emitters and one or more optical detectors. The
optical emitters and optical detectors are held in position
by a carrier structure at a spacing that provides light en-
ergy to the tissue with a specific alignment. The light can
be transmitted through the tissue or directed to reflect
from the tissue. For example, one embodiment includes
light directed to pass from a first side of the tissue to a
second side of a tissue. Modulation of the detected light
by traversing the optical path can provide oximetry data.
[0007] In addition, a sensing element can include a
temperature sensor, a pulse sensor, a heart rate varia-
bility sensor, a cardiac output sensor, a respiration rate
sensor, an accelerometer, a pressure sensor, a blood
pressure sensor, an electrocardiography sensor, an
electroencephalogram sensor, an electromyography
sensor, an electrooculogram sensor, a heart rate varia-
bility sensor, an acoustic respiratory monitoring sensor,
a pulse transit timing sensor, or other physiological pa-
rameter sensor.
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[0008] The power management unit can be configured
to detect the presence or absence of subject tissue. Elec-
trical power for selected elements of the oximeter device
can be controlled based on the output of the power man-
agement unit. For example, one embodiment includes a
circuit to withhold electrical power to the sensing element
and to the communication module in the absence of the
subject tissue. The power management unit can include
a mechanical presence detector (such as a switch) or a
non-mechanical presence detector. A non-mechanical
presence detector can include, by way of examples, an
optical element or a capacitance or conductance-based
detector.

[0009] The power supply caninclude a battery or other
power storage device. For example, a low cost disposa-
ble battery can be used.

[0010] The power control module can include an elec-
trical switch to control delivery of electrical power be-
tween the power supply and other elements of the appa-
ratus. The power control module can include, for exam-
ple, a plastic pull-tab that, when removed by a user, clos-
es an electrical circuit to power the apparatus. In another
example, the power control module can include a user-
operable button or other type of switch.

[0011] The communication module can include a wire-
less communication transceiver configured to allow ex-
change of analog or digital data. By way of examples,
the communication module can include a BLUETOOTH
module, an infrared module, or other wireless transceiv-
er. In one example, the communication module includes
a radio frequency (RF) transceiver.

Example 1 includes a device comprising a pliable
membrane, a sensor module, a communication
module. The pliable membrane has a semi-rigid
structural member and the membrane is configured
to conform to a tissue surface and the structural
member is configured to retain the membrane in a
particular shape corresponding to the tissue surface.
The sensor module is coupled to the membrane and
is configured to generate an electrical signal corre-
sponding to a physiological parameter associated
with the tissue surface. The communication module
is coupled to the membrane and the communication
module is configured to receive the electrical signal
and wirelessly communicate data corresponding to
the electrical signal with a remote device.

Example 2 includes the sensor module of the device
of example 1 and optionally includes at least one of
a pulse oximetry sensor, a regional oximetry sensor,
photoplethysmography sensor, a temperature sen-
sor, a pressure sensor, an accelerometer, a pulse
rate sensor, a cardiac output sensor, a blood pres-
sure sensor, an electrocardiography sensor, an elec-
troencephalogram sensor, an electromyography
sensor, an electrooculogram sensor, a heart rate
variability sensor, an acoustic respiratory monitoring
sensor, or a pulse transit timing sensor.
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Example 3 includes the device of any of examples
1 or 2 wherein the sensor module is affixed to a first
portion of the membrane and the communication
module is affixed to a second portion of the mem-
brane. The sensor module is coupled to the commu-
nication module by an electrical conductor.
Example 4 includes the device of any of examples
1 to 3 and further includes a processor module cou-
pled to the membrane. The processor module is con-
figured to receive the electrical signal, execute an
algorithm and generate a measure of the physiolog-
ical parameter. The data includes the measure of
the physiological parameter.

Example 5 includes the device of any of examples
1 to 4 wherein the membrane is configured to be
continuously affixed to the tissue surface for a dura-
tion exceeding a day.

Example 6 includes the device of any of examples
1 to 5 wherein the structural member includes a mal-
leable material.

Example 7 includes the device of any of examples
1 to 6 wherein the membrane includes at least one
strain relief feature.

Example 8 includes the device of any of examples
1 to 7 wherein the membrane includes a hook and
loop fastener.

Example 9 includes the device of any of examples
1 to 8 wherein at least one of the sensor module or
the communication module is electrically shielded.
Example 10 includes a system comprising a weara-
ble device and aremote device. The wearable device
includes a conformable membrane. The membrane
is reinforced by a semi-rigid support structure. The
support structure is configured to retain the mem-
brane in a shape that conforms to a tissue surface.
The wearable device includes a sensor module and
a first communication module. The sensor module
is configured to generate an electrical signal based
on a physiological parameter. The first communica-
tion module is configured to wirelessly communicate
data based on the electrical signal. The remote de-
vice includes a second communication module. The
second communication module is configured to wire-
lessly communicate the data. The remote device is
configured to store information based on the physi-
ological parameter.

Example 11 includes the system of example 10
wherein the sensor module includes at least one of
a pulse oximetry sensor, a regional oximetry sensor,
photoplethysmography sensor, a temperature sen-
sor, a pressure sensor, an accelerometer, a pulse
rate sensor, a cardiac output sensor, blood pressure
sensor, an electrocardiography sensor, an electro-
encephalogram sensor, an electromyography sen-
sor, an electrooculogram sensor, a heart rate varia-
bility sensor, an acoustic respiratory monitoring sen-
sor, or a pulse transit timing sensor.

Example 12 includes the system of any of examples
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10 or 11 wherein the wearable device includes a dis-
play.

Example 13 includes the system of any of examples
10 to 12 wherein the remote device includes at least
one of a display, a user interface, a memory, a proc-
essor, or a network interface.

Example 14 includes the system of any of examples
10 to 13 wherein the sensor module is coupled to
the first communication module by an electrical con-
ductor.

Example 15 includes the system of any of examples
10 to 14 wherein the membrane includes a laminated
assembly.

Example 16 includes the system of any of examples
10 to 15 wherein the membrane includes an aper-
ture.

Example 17 includes the system of any of examples
10to 16 wherein the aperture is configured to provide
ventilation to an underlying tissue.

Example 18 includes the system of any of examples
10 to 17 wherein the membrane is configured for
single patient use.

Example 19 includes the system of any of examples
10 to 18 wherein the membrane is configured to at
least partially encircle a tissue.

Example 20 includes a method comprising providing
a wearable device and configuring a remote device.
The wearable device includes a pliable membrane
having a structural member. The structural member
is configured to retain the pliable membrane in a
shape that conforms to a tissue surface. The device
includes a sensor module and a communication
module. The sensor module is configured to gener-
ate an electrical signal based on a physiological pa-
rameter corresponding to the tissue surface. The
communication module is configured to wirelessly
communicate data based on the electrical signal.
The remote device is configured to receive the data
and to store the data.

Example 21 includes the method of example 20
wherein configuring the remote device includes con-
figuring a wireless radio frequency transceiver.
Example 22 includes the method of any examples
20 or 21 further including affixing the wearable de-
vice to a user.

Example 23 includes the method of any of examples
20 to 22 further including using the remote device to
display the data.

[0012] These examples can be combined in any per-
mutation or combination. This overview is intended to
provide an overview of subject matter of the present pat-
ent application. It is not intended to provide an exclusive
or exhaustive explanation of the invention. The detailed
description is included to provide further information
about the present patent application.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0013] In the drawings, which are not necessarily
drawn to scale, like numerals may describe similar com-
ponents in different views. Like numerals having different
letter suffixes may represent different instances of similar
components. The drawings illustrate generally, by way
of example, but not by way of limitation, various embod-
iments discussed in the present document.

FIG. 1 includes a view of an apparatus, according to
one example.

FIG. 2 includes a view of an apparatus positioned
on a finger, according to one example.

FIG. 3 includes a view of an apparatus in communi-
cation with a remote device, according to one exam-
ple.

FIGS.4A, 4B, and4C illustrate views of an apparatus
configured for use on a thenar eminence, according
to one example.

FIG. 5 includes a flow chart of a method, according
to one example.

DETAILED DESCRIPTION

[0014] FIG. 1illustrates system 5 including device 10A
in an un-folded configuration. The apparatus includes a
structure that can be deformed to accommodate a hand
shape, for example. One example includes a pliable
membrane including a plurality of foam (polyurethane)
layersin alaminated arrangement. A layer in contact with
the tissue can be open-cell foam (for patient comfort) and
an outer layer can include a closed-cell foam (for ease
of cleaning).

[0015] Device 10A, in the example illustrated, includes
a plurality of apertures including ventilation holes 14.
Ventilation holes 14 are sized and distributed to provide
circulation to the underlying tissue site, provide breath-
ability, and prevent overheating of the user. In addition,
apertures 16A and 16B are sized and distributed to pro-
vide clearance for a finger or other tissue. In the example
shown, aperture 16A and aperture 16B are separated by
bridge 32.

[0016] Device 10A includes a sensor module, here de-
picted to include distributed components including sen-
sor element 12A, sensor element 12B, and sensor ele-
ment 12C. In other examples, the sensor module is a
unitary component that includes a sensor and associated
circuitry in a single package. In the example shown, sen-
sor element 12A includes an optical emitter and sensor
element 12B includes an optical detector. Sensor ele-
ment 12A and sensor element 12B are configured to pro-
vide light at a particular wavelength and detect light in
order to generate a signal suitable for photoplethysmog-
raphy. For example, the sensor module can generate a
signal corresponding to pulse oximetry or tissue oximetry
(regional oximetry). Sensor element 12A, sensor ele-
ment 12B and sensor element 12C are coupled, in the
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example shown, by electrical conductor 12D.

[0017] Device 10A also includes communication mod-
ule 20A. Communication module 20A is coupled to sen-
sor module by electrical conductor 22. Electrical conduc-
tor 22 (as well as conductor 12D) can include a flexible
conductor, such as braided wire, litz wire, or other multi-
strand wire.

[0018] Communication module 20A caninclude, invar-
ious example, a transmitter, a receiver, or a transceiver.
Communication module 20A can include a radio frequen-
¢y (RF) circuit, an infrared (IR) device, an ultrasonic de-
vice, or other wireless communication module. In one
example, communication module 20A includes a BLUE-
TOOTH transceiver or other such device configured for
ad hoc wireless communication using a peer-to-peer or
other networking configuration.

[0019] In the example shown, communication module
20A and the sensor module are powered by power supply
24. Power supply 24 can include a battery, a fuel cell, an
energy storage device, or other portable power source.
Power supply 24 is controlled by switch 30. Switch 30
can include a manually operable switch such as aremov-
able tab that connects the power supply to a circuit of
device 10A. In one example, switch 30 includes a phys-
ically releasable contact.

[0020] In one example, power supply 24 is controlled
by a power management module. The power manage-
ment module can be included in communication module
20A, power supply 24, or other circuitry of device 10A.
[0021] In one example, the power management mod-
ule is configured to detect the presence or absence of a
user. For example, a mechanical switch, a capacitance-
based detector, a resistance-based detector, or other
type of device can be configured to sense the presence
of device 10A affixed to a user, and deliver current from
power supply 24 as appropriate.

[0022] Device 10Acaninclude aprocessor module dis-
posed in any of the sensor module, the communication
module, or other component. The processor module can
be configured to receive an output from the sensor mod-
ule, execute an algorithm using a processor and a set of
instructions to determine information regarding the phys-
iological parameter and provide the information to the
communication module for forwarding to the remote de-
vice.

[0023] Inone example, the remote device provides in-
structions for execution by the wearable device, hi such
an example, the processor module executes instructions
to implement the changes or perform analysis or calibra-
tion as requested by the remote device. In one example,
the wearable device includes memory for storage of in-
structions and data for use by the wearable device.
[0024] In one example, one or more of the electrical
components (such as the sensor module, the communi-
cation module, a power management module, a proces-
sor module) is electrically shielded. Electrical shielding
can isolate the various components and provide patient
protection. Shielding can include measures to prevent or
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reduce electrostatic shock, reduce stray currents, and
provide electrical isolation with respect to the tissue.
[0025] Device 10A also includes strap 26. Strap 26 is
configured to at least partially encircle a portion of a user,
such as a wrist, ankle, or other tissue. Strap 26 includes
a fastener mechanism, shown here as distributed as fas-
tener portion 28A and fastener portion 28B. Fastener por-
tion 28A and fastener portion 28B can include, for exam-
ple, a buckle, or a hook and loop type fastener (some-
times referred to as Velcro).

[0026] Device 10A includes relief features 18. Relief
features 18 are depicted as triangular shaped cuts; how-
ever a lateral slit or other configuration can also be used.
Relief features 18 allow the finger portion of device 10A
to flex in a side to side direction with movement of the
finger relative to the wrist portion. In addition, relief fea-
tures 18 allow repositioning of the finger portion of device
10A without disturbing strap 26. In the figure, the sensor
module is aligned to detect a physiological parameter
associated with the index finger. In addition, relief fea-
tures 18 allow the finger portion to be repositioned to
align with any other finger, such as the ring finger.
[0027] FIG. 2 illustrates a view of hand 8 with device
10B in position on the index finger. Ventilation holes 14
are visible in the finger portion. In addition, bridge 32 is
illustrated below a portion of the finger. Strap 26 is shown
encircling the user’s wrist.

[0028] FIG. 3 illustrates device 10B in communication
with remote device 40. In this view, a portion of the finger
is visible atop bridge 32. Ventilation holes 14 provide
cooling. The wrist (not shown) is encircled by strap 26.
[0029] Device 10B includes semi-rigid structural mem-
ber 6. Structural member 6 can include a malleable wire
that is embedded in or affixed to the pliable membrane
of device 10B. In this example, structural member 6 can
include two separate wire elements or a contiguous wire
element with a bight at the fingertip region (not visible in
this view).

[0030] Communication module 20B is affixed to a sur-
face of device 10B and in this example, includes a wire-
less communication module such as an RF transceiver.
As denoted by communication link 46, communication
module 20B enables wireless communication between
device 10B and remote device 40 (via antenna 42). An-
tenna 42 can include a radio frequency (RF) antenna. In
one example, remote device 40 and device 10B commu-
nicate wirelessly using an infrared link.

[0031] Remote device 40 can be configured to ex-
change information corresponding to tissue oximetry,
pulse oximetry, or other physiological parameter. Re-
mote device 40 can include a memory or other data stor-
age device as well as a processor. In addition, remote
device 40 can include various types of software, firmware
or hardware including, for example, a printer, a display,
a network interface, or a user interface.

[0032] FIGS. 4A, 4B, and 4C illustrate a durable, dis-
posable wireless device suitable for use in monitoring a
physiological parameter associated with the thenar em-
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inence. In FIG. 4A, hand 8 is shown with palm-up and is
partially encircled (or wrapped) by conformable device
10C. Device 10C is configured to position sensor module
12D atop thenar eminence (bounded by line 52). Sensor
module 12D is coupled by electrical conductor 22 to a
module on an opposite side of the hand.

[0033] In FIG. 4B, hand 8 is shown with palm-down
and electrical conductor 22 is coupled to communication
module 20C. Communication module 20C and power
supply 24 are visible on this side of the device 10C. Ven-
tilation holes 14 are also visible in the portion shown in
FIG. 4B. In one example, device 10C is held in place by
the contours of the tissue surface formed by the thenar
eminence. In one example, an adhesive is used to bond
hand 8 and device 10C.

[0034] FIG. 4C includes an illustration in which device
10D includes sensor module 12E. Sensor module 12E
is electrically coupled, via conductor 22, to communica-
tion module 20D. Communication module 20D and power
supply 24 are located on strap 26. Strap 26 is configured
to encircle a wrist of a user.

[0035] FIG. 5 illustrates method 56 according to one
example. Method 56 includes, at 58, providing a weara-
ble device. The wearable device includes a pliable mem-
brane having a semi-rigid structural member. The pliable
membrane can be configured to conform to a tissue sur-
face. The semi-rigid structural member caninclude a mal-
leable wire that maintains the shape of the pliable mem-
brane. The wearable device includes a sensor module
and a wireless communication module. At 60, the device
is affixed to a user. The device can be affixed by manip-
ulating the pliable membrane (along with the semi-rigid
structural member) to conform to the tissue surface.
[0036] At62, method 56 includes configuring a remote
device to receive data from the wearable device. The
data canbereceived and stored, or printed, or processed,
or displayed or forwarded using a network interface.
[0037] Additional configurations or variations are also
contemplated. For example, the sensor module (or the
communication module) can be affixed to a surface of
the pliable membrane or embedded within a layer (or
between layers) of the membrane.

[0038] The device can be configured for disposal. For
example, a low cost transceiver and sensor can be used
with a foam-based pliable membrane. As such, the de-
vice can be configured for single patient use. The device
can be used on a single patient and discarded thereafter.
In one example, the device can be configured for contin-
uous use of several days. Forexample, the foam laminate
of the pliable membrane can have a surface suitable for
direct contact with the patient tissue and a surface suit-
able for moisture release. The device can be configured
for comfortable wear on a single patient for several days.
In one example, the device can be repositioned to align
the sensor module with a different finger or a different
toe and is suitable for approximately 4-days use.
[0039] In one example, the sensor module and the
communication module are housed within a single pack-
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age. In addition, the package can include hardware,
firmware, software and sensing elements, as well as
power management unit, a battery, a power-on mecha-
nism, as well as a wireless transceiver.

[0040] The device can be configured to acquire data
continuously, periodically, or intermittently. For example,
one configuration provides that upon actuation (of switch
30), the device continuously records and transmits data
corresponding to a physiological parameter. In one ex-
ample, the data is stored within the device and forwarded
according to a schedule, or upon request, or upon de-
tection of a particular event.

[0041] In one example, the pliable membrane (along
with the semi-rigid structural member) provides protec-
tion for the electronic circuitry (including the sensor ele-
ments, the communication module, power management
module, and the battery).

[0042] The pliable membrane can be deformed to con-
form to the shape and contour of afinger, a toe of a patient
or other user. The pliable membrane can include a mal-
leable structure configured to maintain a particular
shape. The structure caninclude a semi-rigid component
including, for example, a soft wire or metal spine to main-
tain the formed shape. For example, a perimeter wire
embedded in the laminations or affixed to a surface of
the foam can be used to retain a particular shape.
[0043] A wrist portion is provided to encircle the pa-
tient’s wrist and to stabilize the apparatus when installed.
The wrist portion can also be used to encircle an ankle
or other body portion of the patient. The wrist portion can
include a hook- and-loop type closure, an adhesive re-
gion, or other attachment mechanism.

[0044] A power supply is located near the wrist portion
in the example shown. The power supply can include a
battery. In the example shown, the power supply includes
a pull tab that actuates an electrical switch to energize
the apparatus with electrical power.

[0045] Theexample shown alsoincludes a circuit mod-
ule located near the power supply.

[0046] An electrical conductor carries current between
the various modules.

[0047] Strain relief elements are provided along the
length of the base structure. In the example shown, the
strain relief elements include v-shaped notches along
edges of the foam laminate. The notches allow the finger
portion of the base structure to be affixed to any of the
fingers while the wrist portion encircles the patient wrist.
[0048] Various types of strain relief elements are con-
templated. In addition to v-shaped notches, the strain
relief can include one or more transverse slits along the
edges of the foam laminate. In one example, the strain
relief elements are omitted and the length portion of the
base structure is twisted by approximately 90 degrees to
accommodate different fingers for the finger portion. The
strain relief can accommodate re-positioning of the finger
portion of the apparatus to mitigate tissue degradation
(damage) at a sensor site.

[0049] According to one example, a pair of finger ap-
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ertures is provided at the finger portion of the pliable
membrane. The finger apertures are separated by a
bridge portion of the base structure. When positioned on
a patient, the bridge portion can be configured to pass
beneath the finger and the finger can be passed through
the finger apertures.

[0050] A plurality of vents is provided in selected loca-
tions of the pliant membrane. The vents enable the tissue
to breathe and dissipate heat or moisture.

[0051] In one example, the finger portion includes
sense elements. The sense elements can include any
number or combination of an optical emitter, an optical
detector, a temperature sensor, a pressure sensor, an
accelerometer, or other sensor tailored to provide data
concerning a physiological parameter.

[0052] A fold relief opening in the finger portion can be
aligned with an end of the finger and ease formation of
the fitted apparatus about the patient.

[0053] The pliant membrane maintains the sense ele-
ments in a relatively fixed alignment and position with
respect to the tissue and other elements of the system.
In one example, the sense elements include any combi-
nation of transmission or reflectance-based sensors that
can provide regional oximetry data.

Additional Notes

[0054] The above detailed description includes refer-
ences to the accompanying drawings, which form a part
of the detailed description. The drawings show, by way
of illustration, specific embodiments in which the inven-
tion can be practiced. These embodiments are also re-
ferred to herein as "examples." Such examples can in-
clude elements in addition to those shown or described.
However, the present inventors also contemplate exam-
ples in which only those elements shown or described
are provided. Moreover, the present inventors also con-
template examples using any combination or permuta-
tion of those elements shown or described (or one or
more aspects thereof), either with respect to a particular
example (or one or more aspects thereof), or with respect
to other examples (or one or more aspects thereof)
shown or described herein.

[0055] All publications, patents, and patent documents
referred to in this document are incorporated by refer-
ence herein in their entirety, as though individually incor-
porated by reference. In the event of inconsistent usages
between this document and those documents so incor-
porated by reference, the usage in the incorporated ref-
erence(s) should be considered supplementary to that
of this document; for irreconcilable inconsistencies, the
usage in this document controls.

[0056] Inthis document, the terms"a" or"an" are used,
as is common in patent documents, to include one or
more than one, independent of any other instances or
usages of "at least one" or "one or more." In this docu-
ment, the term "or" is used to refer to a nonexclusive or,
such that "A or B" includes "A but not B," "B but not A,"
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and"A and B," unless otherwise indicated. In the append-
ed claims, the terms "including" and "in which" are used
as the plain-English equivalents of the respective terms
"comprising" and "wherein." Also, in the following claims,
the terms "including" and "comprising" are open-ended,
that is, a system, device, article, or process that includes
elements in addition to those listed after such a term in
a claim are still deemed to fall within the scope of that
claim. Moreover, in the following claims, the terms "first,"
"second," and "third," etc. are used merely as labels, and
are not intended to impose numerical requirements on
their objects.

[0057] Method examples described herein can be ma-
chine or computer-implemented at least in part. Some
examples can include a computer-readable medium or
machine-readable medium encoded with instructions op-
erable to configure an electronic device to perform meth-
ods as described in the above examples. An implemen-
tation of such methods can include code, such as mi-
crocode, assembly language code, a higher-level lan-
guage code, or the like. Such code can include computer
readable instructions for performing various methods.
The code may form portions of computer program prod-
ucts. Further, the code may be tangibly stored on one or
more volatile or non- volatile tangible computer-readable
media during execution or at other times. These compu-
ter- readable media may include, but are not limited to,
hard disks, removable magnetic disks, removable optical
disks (e.g., compact disks and digital video disks), mag-
netic cassettes, memory cards or sticks, random access
memories (RAMs), read only memories (ROMs), and the
like.

[0058] The above description is intended to be illustra-
tive, and not restrictive. For example, the above-de-
scribed examples (or one or more aspects thereof) may
be used in combination with each other. Other embodi-
ments can be used, such as by one of ordinary skill in
the art upon reviewing the above description. The Ab-
stract is provided to comply with 37 C.F.R. § 1.72(b), to
allow the reader to quickly ascertain the nature of the
technical disclosure. It is submitted with the understand-
ing that it will not be used to interpret or limit the scope
or meaning of the claims. Also, in the above Detailed
Description, various features may be grouped together
to streamline the disclosure. This should not be interpret-
ed as intending that an unclaimed disclosed feature is
essential to any claim. Rather, inventive subject matter
may lie in less than all features of a particular disclosed
embodiment. Thus, the following claims are hereby in-
corporated into the Detailed Description, with each claim
standing on its own as a separate embodiment. The
scope of the invention should be determined with refer-
ence to the appended claims.

Claims

1. A device (10A, 10B, 10D) comprising:
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a pliable membrane having a semi-rigid struc-
tural member (6), the membrane configured to
conform to a tissue surface of a hand of a patient
and the structural member configured to retain
the membrane in a particular shape correspond-
ing to the tissue surface, the pliable membrane
comprising a first portion to be positioned on a
finger of the patient, an elongated second por-
tion forming a strap (26) adapted to encircle a
wrist of the patient and having a first fastener
portion (28A) ata firstend and a second fastener
portion (28B) at a second end, and an elongated
base structure extending between the first por-
tion and the strap (26) at a position between said
first and second fastener portions (28A, 28B);
a sensor module (12A, 12B) affixed to the first
portion of the pliable membrane, the sensor
module (12A, 12B) configured to generate an
electrical signal corresponding to a physiologi-
cal parameter associated with the tissue surface
associated with the finger of the patient; and

a communication module (20A) affixed to the
second portion and coupled to the sensor mod-
ule (12A, 12B) by an electrical conductor (12D,
22), the communication module (20A) config-
ured to receive the electrical signal and wire-
lessly communicate data corresponding to the
electrical signal with a remote device (40),
wherein the base structure includes relief struc-
tures (18) configured to allow flex in a side to
side direction relative to the strap (26), and fur-
ther wherein the first portion includes a plurality
of apertures including ventilation holes 14 to pro-
vide circulation to the underlying tissue site and
apertures (16A, 16B) are sized and distributed
to provide clearance for the finger.

The device of claim 1, wherein the strain relief struc-
tures (18) comprise v-shaped notched or one or
more transverse slits along edges of the base struc-
ture of the pliable membrane.

The device of any preceding claim, wherein the sen-
sor module (12A, 12B, 12C) includes at least one of
a pulse oximetry sensor, a regional oximetry sensor,
photoplethysmography sensor, a temperature sen-
sor, a pressure sensor, an accelerometer, a pulse
rate sensor, or a cardiac output sensor, blood pres-
sure sensor, an electrocardiography sensor, an elec-
troencephalogram sensor, an electromyography
sensor, an electrooculogram sensor, a heart rate
variability sensor, an acoustic respiratory monitoring
sensor, or a pulse transit timing sensor.

The device of any of any preceding claim, further
including a processor module coupled to the pliable
membrane, the processor module configured to re-
ceive the electrical signal, execute an algorithm and
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generate a measure of the physiological parameter,
and wherein the data includes the measure of the
physiological parameter.

A system comprising:

the device (10A, 10B, 10D) of any preceding
claim; and

a remote device (40) having a second commu-
nication module, the second communication
module configured to wirelessly communicate
with the communication module (20A) of the de-
vice (10A, 10B 10D), the remote device (40) be-
ing further configured to store information based
on the physiological parameter.

Patentanspriiche

Vorrichtung (10A, 10B, 10D), umfassend:

eine biegsame Membran, die ein halbstarres
strukturelles Element (6) aufweist, wobei die
Membran ausgelegt ist, um sich an eine Gewe-
beflache einer Hand eines Patienten anzupas-
sen und das strukturelle Element zum Halten
der Membran in einer bestimmten Gestalt ent-
sprechend der Gewebeflache ausgelegtist, wo-
bei die biegsame Membran einen ersten Ab-
schnitt umfasst, der an einem Finger des Pati-
enten zu positionieren ist, wobei ein langlicher
zweiter Abschnitt eine Lasche (26) ausbildet, die
zum Umfangen eines Handgelenks des Patien-
ten angepasst ist und einen ersten Befesti-
gungsabschnitt (28A) an einem ersten Ende und
einen zweiten Befestigungsabschnitt (28B) an
einem zweiten Ende aufweist und wobei sich
eine langliche Grundstruktur zwischen dem ers-
ten Abschnitt und der Lasche (26) an einer Po-
sition zwischen den ersten und zweiten Befes-
tigungsabschnitten (28A, 28B) erstreckt;

ein Sensormodul (12A, 12B), angebracht an
dem ersten Abschnitt der biegsamen Membran,
wobei das Sensormodul (12A, 12B) zum Erzeu-
gen eines elektrischen Signals entsprechend ei-
nes physiologischen Parameters zugehdorig zu
der Gewebeflache zugehdrig zu dem Finger des
Patienten ausgelegt ist, und

ein Kommunikationsmodul (20A), angebracht
an dem zweiten Abschnitt und gekoppelt an das
Sensormodul (12A, 12B) durch einen elektri-
schen Leiter (12D, 22), wobei das Kommunika-
tionsmodul (20A) zum Empfangen des elektri-
schen Signals und drahtlosen Kommunizieren
von Daten entsprechend dem elektrischen Sig-
nal mit einer fernen Vorrichtung (40) ausgelegt
ist,

wobei die Grundstruktur Entlastungsstrukturen
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(18), ausgelegt um Beugen zu erlauben, in einer
bezogen auf die Lasche (26) nebeneinander
laufenden Richtung enthalt, und weiter wobei
der erste Abschnitt eine Vielzahl von Durchbri-
chen enthalt, die Belliftungslécher 14 enthalten,
zur Bereitstellung von Zirkulation zu der darun-
terliegenden Gewebestelle und Durchbriiche
(16A, 16B) so bemessen und verteilt sind, dass
sie einen Freiraum fiir den Finger vorsehen.

Vorrichtung nach Anspruch 1, wobei die Spannungs-
entlastungsstrukturen (18) v-férmig gekerbte oder
ein oder mehrere querverlaufende Schlitze entlang
Réndern der Grundstruktur der biegsamen Memb-
ran umfassen.

Vorrichtung nach einem vorstehenden Anspruch,
wobei das Sensormodul (12A, 12B, 12C) mindes-
tens einen von einem Puls-Oximetrie-Sensor, einem
regionalen Oximetrie-Sensor, Photoplethysmogra-
phie-Sensor, einem Temperatursensor, einem
Drucksensor, einem Beschleunigungsmesser, ei-
nem Pulszahlsensor oder einem Herzleistungs-Sen-
sor, Blutdrucksensor, einem Elektrokardiographie-
Sensor, einem Elektroenzephalogramm-Sensor, ei-
nem Elektromyographie-Sensor, einem Elektrooku-
logramm-Sensor, einem Herzfrequenzvariabilitats-
Sensor, einem akustischen Atmungsiberwa-
chungs-Sensor oder einem Pulslaufzeit-Sensor ent-
halt.

Vorrichtung nach einem vorstehenden Anspruch,
weiter enthaltend ein Prozessormodul, gekoppelt an
die biegsame Membran, wobei das Prozessormodul
zum Empfangen des elektrischen Signals, Ausfiih-
ren eines Algorithmus und Erzeugen einer Messung
des physiologischen Parameters ausgelegt ist, und
wobei die Daten die Messung von dem physiologi-
schen Parameter beinhalten.

System, umfassend:

die Vorrichtung (10A, 10B, 10D) nach einemvor-
stehenden Anspruch; und

eine ferne Vorrichtung (40), die ein zweites
Kommunikationsmodul aufweist, wobei das
zweite Kommunikationsmodul zum drahtlosen
Kommunizieren mit dem Kommunikationsmo-
dul (20A) der Vorrichtung (10A, 10B, 10D) aus-
gelegt ist, wobei die ferne Vorrichtung (40) wei-
ter zum Speichern von Information, basierend
auf dem physiologischen Parameter, ausgelegt
ist.

Revendications

1.

Dispositif (10A, 10B, 10D) comprenant :
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une membrane pliable ayant un élément struc-
turel semi-rigide (6), la membrane étant confi-
gurée pour se conformer a une surface tissulaire
d’'une main d’'un patient et I'élément structurel
étant configuré pour retenir la membrane dans
une forme particuliére correspondant a la surfa-
ce tissulaire, la membrane pliable comprenant
une premiére partie devant étre positionnée sur
un doigt du patient, une seconde partie allongée
formant une bande (26) adaptée a encercler un
poignet du patient et présentant une premiere
partie de fixation (28A) a une premiére extrémité
et une seconde partie de fixation (28B) a une
seconde extrémité, et une structure de base al-
longée s’étendant entre la premiére partie et la
bande (26) a une position entre lesdites premie-
re et seconde parties de fixation (28A, 28B) ;
un module de capteur (12A, 12B) fixé a la pre-
miere partie de la membrane pliable, le module
de capteur (12A, 12B) étant configuré pour gé-
nérer un signal électrique correspondant a un
paramétre physiologique associé avec la surfa-
ce tissulaire associé au doigt du patient ; et

un module de communication (20A) fixé a la se-
conde partie et couplé au module de capteur
(12A, 12B) par un conducteur électrique (12D,
22), le module de communication (20A) étant
configuré pour recevoir le signal électrique et
communiquer sans fil des données correspon-
dant au signal électrique avec un dispositif a dis-
tance (40) ;

dans lequel la structure de base inclut des struc-
tures d’allégement (18) configurées pour per-
mettre le fléchissement dans une direction de
cote a cote par rapport a la bande (26), et en
outre dans lequel la premiére partie inclut une
pluralité d’ouvertures incluant des orifices de
ventilation 14 pour assurer la circulation vers le
site tissulaire sous-jacent et des ouvertures
(16A, 16B) sont dimensionnées et distribuées
pour fournir un dégagement pour le doigt.

Dispositif selon la revendication 1, dans lequel les
structures d’allégement de contrainte (18) compren-
nent des fentes crantées en forme de V ou une ou
plusieurs fentes transversales le long des bords de
la structure de base de la membrane pliable.

Dispositif selon 'une quelconque des revendications
précédentes, dans lequel le module de capteur (12A,
12B, 12C) comprend au moins un capteur d’'oxymé-
trie de pouls, un capteur d’oxymétrie régionale, un
capteur de photopléthysmographie, un capteur de
température, un capteur de pression, un accéléro-
meétre, un capteur de fréquence de pouls, un capteur
cardiaque, un capteur de pression artérielle, capteur
d’électrocardiographie, capteur d’élec-
troencéphalogramme, un capteur d’électromyogra-
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phie, un capteur d’électrooculogramme, un capteur
de variabilité de la fréquence cardiaque, un capteur
de surveillance respiratoire acoustique ou un cap-
teur de synchronisation de transit de pouls.

Dispositif selon’'une quelconque des revendications
précédentes, comprenant en outre un module de
processeur couplé a la membrane pliable, le module
de processeur étant configuré pour recevoir le signal
électrique, exécuter un algorithme et générer une
mesure du parametre physiologique, et dans lequel
les données comprennent la mesure du paramétre
physiologique.

Systéme comprenant :

le dispositif (10A, 10B, 10D) de'une quelconque
des revendications précédentes ; et

un dispositif a distance (40) ayant un second
module de communication, le second module
de communication étant configuré pour commu-
niquer sans filavec le module de communication
(20A) du dispositif (10A, 10B, 10D), le dispositif
a distance (40) étant en outre configuré pour
stocker des informations basées sur le parameé-
tre physiologique.
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