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(57) ABSTRACT

A medical sensor may be adapted to prevent unwanted light
and electrical interference from corrupting physiological
measurements. Sensors are provided with features that
reduce the amount of outside light or shunted light that
impinge the detecting elements of the sensor. The sensor is
adapted to reduce crosstalk between electrical signals,
increasing the accuracy of measurements. The sensor is also
adapted to reduce the effect of outside light or shunted light
on pulse oximetry measurements.
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OPAQUE, ELECTRICALLY
NONCONDUCTIVE REGION ON A MEDICAL
SENSOR

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates generally to medical
devices and, more particularly, to sensors used for sensing
physiological parameters of a patient.

[0003] 2. Description of the Related Art

[0004] This section is intended to introduce the reader to
various aspects of art that may be related to certain aspects
of the present invention, which are described and/or claimed
below. This discussion is believed to be helpful in providing
the reader with background information to facilitate a better
understanding of the various aspects of the present inven-
tion. Accordingly, it should be understood that these state-
ments are to be read in this light, and not as admissions of
prior art.

[0005] In the field of medicine, doctors often desire to
monitor certain physiological characteristics of their
patients. Accordingly, a wide variety of devices have been
developed for monitoring many such characteristics of a
patient. Such devices provide doctors and other healthcare
personnel with the information they need to provide the best
possible healthcare for their patients. As a result, such
monitoring devices have become an indispensable part of
modern medicine.

[0006] One technique for monitoring certain physiological
characteristics of a patient is commonly referred to as pulse
oximetry, and the devices built based upon pulse oximetry
techniques are commonly referred to as pulse oximeters.
Pulse oximetry measures various blood flow characteristics,
such as the blood-oxygen saturation of hemoglobin in arte-
rial blood, the volume of individual blood pulsations sup-
plying the tissue, and/or the rate of blood pulsations corre-
sponding to each heartbeat of a patient. In fact, the “pulse”
in pulse oximetry refers to the time varying amount of
arterial blood in the tissue during each cardiac cycle.
[0007] Pulse oximeters typically utilize a non-invasive
sensor that emits light into a patient’s tissue and that
photoelectrically detects the absorption and/or scattering of
the transmitted light in such tissue. One or more of the above
physiological characteristics may then be calculated based
upon the amount of light absorbed or scattered. More
specifically, the light passed through the tissue is typically
selected to be of one or more wavelengths that may be
absorbed or scattered by the blood in an amount related to
the amount of a particular constituent present in the blood.
The amount of light absorbed and/or scattered may then be
used to estimate the amount of the blood constituent in the
tissue using various algorithms.

[0008] The pulse oximetry measurement depends in part
on the assumption that the contribution of light that has not
passed through a patient’s tissue is negligible. However,
outside light may leak into a sensor, causing detection of
light that is not related to the amount of blood constituent
present in the blood. Additionally, shunted light or light from
a sensor’s emitter, may be reflected around the exterior of
the tissue and may be sensed by the detector without
traveling first through the tissue. These light sources may
cause measurement variations that result in erroneous blood
constituent readings.
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[0009] Some outside light infiltration into the sensor may
be avoided by fitting the sensor snugly against the patient’s
tissue. However, such a conforming fit may be difficult to
achieve over a broad range of patient physiologies without
adjustment or excessive attention on the part of medical
personnel. Additionally, an overly tight fit may cause local
exsanguination of the tissue around the sensor. Exsan-
guinated tissue, which is devoid of blood, may shunt the
sensor light through the tissue, which may also result in
increased measurement errors.

[0010] External light and shunted light may also be pre-
vented from reaching the sensor by certain coatings applied
to the pulse oximetry device. For example, some sensors
incorporate reflective coating on the tissue contacting sur-
face to reflect shunted light away from the detector. How-
ever, these reflective materials are metal-based, and thus
conductive, which may result in capacitive coupling
between the emitter and detector. In particular, conductive
reflective materials may provide electrical paths between the
pulse oximeter’s light emitter and the detector. These elec-
trical paths may cause corruption of the detector’s measure-
ment signal, resulting in an incorrect reading of more or less
absorption of light than is actually transmitted through the
patient’s tissue. Therefore, noise added to the signal by
crosstalk can lead to erroneous physiological measurements.

SUMMARY

[0011] Certain aspects commensurate in scope with the
originally claimed invention are set forth below. It should be
understood that these aspects are presented merely to pro-
vide the reader with a brief summary of certain forms that
the invention might take and that these aspects are not
intended to limit the scope of the invention. Indeed, the
invention may encompass a variety of aspects that may not
be set forth below.

[0012] There is provided a sensor that includes: a sensor
body; an emitter disposed on the sensor body, wherein the
emitter is adapted to transmit light into tissue; a detector
disposed on the sensor body, wherein the detector is adapted
to detect the light; and at least one opaque region disposed
on a tissue-contacting surface of the sensor body, the opaque
region including a substantially electrically nonconductive
material.

[0013] There is also provided a pulse oximetry system that
includes a pulse oximetry monitor and a pulse oximetry
sensor adapted to be operatively coupled to the monitor. The
sensor includes: a sensor body; and at least one opaque
region, the opaque region disposed on a tissue-contacting
surface of the sensor body, including a substantially elec-
trically nonconductive material.

[0014] There is also provided a method that includes:
emitting light into tissue with an emitter; detecting the
emitted light with a detector; absorbing light that has not
been transmitted from the emitter through the tissue with at
least one opaque region, wherein the at least one opaque
region includes a substantially electrically nonconductive
material; and measuring a physiological characteristic based
on the detected light.

[0015] There is also provided a method of manufacturing
a sensor that includes: providing a sensor body on which at
least one sensing element is disposed; and providing at least
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one opaque region disposed on a tissue-contacting surface of
the sensor body, the opaque region includes a nonconductive
material.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] Advantages of the invention may become apparent
upon reading the following detailed description and upon
reference to the drawings in which:

[0017] FIG. 1 illustrates a perspective view of an embodi-
ment of an exemplary bandage-style sensor with an opaque,
electrically nonconductive region in accordance with the
present invention;

[0018] FIG. 2 illustrates a cross-sectional view of an
embodiment of an exemplary bandage-style sensor with an
opaque, electrically nonconductive region applied to the
patient’s digit;

[0019] FIG. 3 illustrates an exploded view of the sensor of
FIG. 1;
[0020] FIG. 4 illustrates a perspective view of an embodi-

ment of an exemplary bandage-style sensor with an opaque,
electrically nonconductive region disposed between the
emitter and detector, in accordance with the present inven-
tion;

[0021] FIG. 5 illustrates a perspective view of an embodi-
ment of an exemplary bandage-style sensor with an opaque,
electrically nonconductive region in accordance with the
present invention;

[0022] FIG. 6 illustrates a side view of an embodiment of
an exemplary clip-style reflectance sensor with an opaque,
electrically nonconductive region in accordance with the
present invention;

[0023] FIG. 7 illustrates a perspective view of an embodi-
ment of an exemplary bandage-style reflectance sensor with
an opaque, electrically nonconductive region in accordance
with the present invention;

[0024] FIG. 8 illustrates a perspective view of an embodi-
ment of an exemplary bandage-style reflectance sensor with
an opaque, electrically nonconductive region in accordance
with the present invention; and

[0025] FIG. 9 illustrates a pulse oximetry system coupled
to a multi-parameter patient monitor and a sensor according
to embodiments of the present invention.

DETAILED DESCRIPTION OF SPECIFIC
EMBODIMENTS

[0026] One or more specific embodiments of the present
invention will be described below. In an effort to provide a
concise description of these embodiments, not all features of
an actual implementation are described in the specification.
It should be appreciated that in the development of any such
actual implementation, as in any engineering or design
project, numerous implementation-specific decisions must
be made to achieve the developers’ specific goals, such as
compliance with system-related and business-related con-
straints, which may vary from one implementation to
another. Moreover, it should be appreciated that such a
development effort might be complex and time consuming,
but would nevertheless be a routine undertaking of design,
fabrication, and manufacture for those of ordinary skill
having the benefit of this disclosure.

[0027] It is desirable to eliminate or reduce the possible
influence of light sources which may cause errors in pulse
oximetry measurements. In accordance with the present
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techniques, pulse oximetry sensors are provided that reduce
the amount of outside light that impinges the detecting
elements of a sensor. Such sensors also reduce the amount
of “shunted” light, i.e., light originating from light emitting
elements of the sensor that impinges the detecting elements
of a sensor without first passing through tissue. Sensors
according to the present techniques incorporate features,
such as a region of opaque material, on or near the tissue-
contacting surface of the sensor, to prevent the undesired
light from reaching the detecting elements of the sensor.
Such regions may absorb, refract, or diffract the light from
these undesired light sources before such light can impinge
the detecting elements of the sensor.

[0028] The present sensors minimize the detection of
unwanted external or shunted light to the sensor by appli-
cation of an opaque, electrically nonconductive material to
the body of the sensor. A substantially electrically noncon-
ductive material may reduce electrical paths, interference
and crosstalk between electrical signals. An opaque material
is one that is substantially impenetrable by light and is not
translucent. The opaque characteristics prevent external
light from penetrating the region covered by opaque material
while also absorbing shunted light.

[0029] Pulse oximetry sensors are typically placed on a
patient in a location that is normally perfused with arterial
blood to facilitate measurement of the desired blood char-
acteristics, such as arterial oxygen saturation measurement
(SpO,). The most common sensor sites include a patient’s
fingertips, toes, earlobes or forehead. Regardless of the
placement of a sensor used for pulse oximetry, the reliability
of the measurement depends upon accurate detection of
transmitted light that has passed through the perfused tissue
which has not been supplemented by undesired light
sources, such as external light or shunted light. Such supple-
mentation or modulation of the light detected by the sensor
can cause errors in the resulting pulse oximetry measure-
ments.

[0030] In many cases, light from undesired light sources
propagates along an optical path that is distinguishable from
the optical path of the emitted light or signal light that is
related to a blood constituent. Two common pulse oximetry
sensors are the transmission-type sensor and the reflectance-
type sensor. In a transmission-type sensor, the sensor’s
emitter and detector are positioned on opposing sides of the
tissue when the sensor is applied to a patient. The optical
path of the signal light, which is light originating from the
emitter that properly passes through perfused tissue, is
substantially in-line with an imaginary axis connecting the
emitter and the detector. For reflectance-type sensors, the
sensor’s emitter and detector generally lie on the same side
of the patient’s tissue when applied. In reflectance-type
sensors, the optical path of the emitted signal light is
somewhat more complicated, as the light first enters the
perfused tissue and then is scattered back to the detector. In
both transmission-type and reflectance-type sensors,
shunted light and ambient light generally propagate at angles
substantially off-axis from the optical path of the signal
light.

[0031] The exemplary sensors provided herein include
opaque nonconductive regions that act to prevent shunted or
external light from impinging on the light detecting elements
of a sensor. In certain embodiments, those regions may be
disposed on the sensor as layers, patterns, designs or a
combination thereof. Specifically, FIG. 1 illustrates a per-
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spective view of an embodiment of an exemplary bandage-
style sensor 10A with an opaque, electrically nonconductive
region 12 disposed on the sensor body 14. As one with skill
in the art understands, the opaque, electrically nonconduc-
tive region 12 may be actually touching a patient’s tissue, or
may be almost touching the patient’s tissue, depending on
the closeness of the sensor’s fit. As depicted, the region 12
is disposed on the entire tissue contacting surface of the
sensor body 14, surrounding the emitter 20 and the detector
18. The sensor 10A may be applied to a patient’s tissue with
adhesive bandages 11. In certain embodiments, the opaque,
electrically nonconductive region 12 may also include an
adhesive layer configured to couple the region 12 to the
patient.

[0032] Generally, it is envisioned that the opaque, electri-
cally nonconductive region 12 will cover at least 75% of the
tissue contacting surface of sensor body 14. In other embodi-
ments, the opaque, electrically nonconductive region 12 may
cover at least 25-65% of the surface area of the sensor body
14. The opaque, electrically nonconductive region 12 may
be of variable size and configuration in relation to its
placement on the sensor body 14 so as to optimize shielding
from unwanted shunted and ambient light. In one embodi-
ment, where the opaque, electrically nonconductive region
12 covers a portion of the tissue contacting surface, it is
placed between emitter 20 and detector 18.

[0033] Turning to FIG. 2, a cross-sectional view of the
sensor 10A is depicted, in which a sensor body 14 including
substantially opaque, electrically nonconductive region 12 is
applied to a patient’s digit 28. As depicted, the region 12 is
disposed on a tissue-contacting surface of the sensor body
14. The optical path of signal light originating from the
emitter 20 and through a patient’s tissue is substantially
in-line with an imaginary axis 26 connecting the emitter 20
and the detector 18. The detector 18 detects light and
transmits the light measurement in the form of an electrical
signal. A small percentage of the light emitted by the emitter
20 may not enter the perfused digit 28. Instead, this light
may be shunted around the space between the digit 28 and
the sensor body 14. The shunted light, depicted by wavy
arrow 38, impinges the opaque, electrically nonconductive
region 12, which absorbs the light, thus preventing it from
reflecting around the gap between the sensor body 14 and the
digit 28 and impinging on the detector 18. External light,
depicted by wavy arrow 44, is similarly absorbed by the
opaque, electrically nonconductive region 12. It should be
understood that the gap between the sensor body 14 and the
digit 28 may be very small for a sensor body 14 that
conforms closely to the digit 28. Further, the gap may be
discontinuous when interrupted by points where the sensor
body 14 is touching the digit 28. The opaque region 12
reduces the overall reflectivity of the sensor body 14 on the
tissue-contacting surface, which may reduce the amount of
shunted light that reaches the detector 18. In addition, the
substantially electrically nonconductive characteristic of
region 12 reduces electrical interference and crosstalk
between signals from the emitter 20 and detector 18, which
may result in a reduction of measurement errors.

[0034] In certain embodiments, the opaque, electrically
nonconductive region 12 as provided herein may include a
material that may absorb at least about 90% to at least 95%
of one or more wavelengths of visible light and near-infrared
light. An opaque material may also absorb at least 50% of
one or more wavelengths of light from the emitter, or may
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absorb a range of 50% to 95% of one or more wavelengths
of light from the emitter. Examples of materials that may be
used for the opaque, electrically nonconductive region 12
include nonconductive polymers, pigments, epoxy, fabrics
(e.g. polyester-based materials) and silicone-based materi-
als. The region 12 may be black or substantially dark in
color. However, a thick light-colored region may also be
sufficiently opaque. An opaque, electrically nonconductive
region 12 may be applied to the sensor body 14 by painting,
printing, or impregnating a film on the sensor body 14, or by
adhesively applying the region 12 as a layer to the sensor
body 14. The opaque, electrically nonconductive region 12
can be of variable thickness and may be one or more layers,
depending upon the materials or application technique
selected. The opaque, electrically nonconductive region 12
may be generally flexible, so as to allow the sensor 10 to
conform to the patient’s tissue. In certain embodiments, the
opaque, electrically nonconductive region 12 is approxi-
mately 0.5 to 2.5 mils thick.

[0035] Forexample, FIG. 3 illustrates an exploded view of
an embodiment of the bandage-style sensor 10A with an
opaque, electrically nonconductive region 12 disposed on
the sensor body 14. In certain embodiments, the emitter 20
and the detector 18 may be placed between the sensor body
14 and the opaque, electrically nonconductive region 12,
protruding through holes in the opaque, electrically noncon-
ductive region 12. The emitter 20 and detector 18 have leads
19 which connect the sensor 10A to the pulse oximetry
system. As depicted, leads 19 are positioned near the center
of sensor body 14, connecting the emitter 20 and detector 18
to a monitoring device. The opaque, electrically nonconduc-
tive region 12 is disposed to shield the leads 19, the emitter
20 and the detector 18, reducing crosstalk between signals.
[0036] In certain embodiments, it may be advantageous to
place opaque regions of differing patterns or designs on the
sensor body. For example, FIG. 4 and FIG. 5 illustrate
perspective views of bandage-style sensors with opaque
nonconductive regions disposed on the sensor body. FIG. 4
illustrates a sensor 10B where the opaque, electrically non-
conductive region 13 is disposed on the sensor body 14
between the emitter 20 and the detector 18. In an alternative
embodiment, FIG. 5 illustrates a sensor 10C where the
opaque, electrically nonconductive region 15, disposed on
the sensor body 14, surrounds the emitter 20 and the detector
18. FIGS. 4 and 5 both depict adhesive bandages 11 for
affixing the sensor to the patient’s digit.

[0037] FIG. 6 illustrates a side view of an embodiment of
an exemplary clip-style reflectance sensor 50 with the
opaque, electrically nonconductive region 54 disposed on
the sensor body 52. In certain embodiments, the opaque,
electrically nonconductive region 54 may be disposed on the
entire tissue-contacting surface of the portion of the sensor
body 52 where an emitter 58 and a detector 56 are disposed.
As the emitted light, depicted by wavy arrow 55, strikes the
opaque region 54, it is absorbed, preventing the unwanted
light from impinging the detector 56. As stated above, it is
desirable to avoid detection of the emitted light 55 as it has
not traveled through the patient’s tissue. The opaque, elec-
trically nonconductive region 54 is disposed to shield the
wire leads (not shown) to the emitter 58 and detector 56,
reducing crosstalk between signals that may be transmitted
to a downstream monitoring device, discussed below.
[0038] In another embodiment, FIG. 7 illustrates a per-
spective view of an exemplary bandage-style forehead sen-
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sor 60A with an opaque, electrically nonconductive region
64 disposed on a sensor body 62. The opaque, electrically
nonconductive region 64 may be disposed on the entire
tissue-contacting surface of the sensor body 62, surrounding
emitter 68 and the detector 66. Alternatively, FIG. 8 illus-
trates an embodiment of an exemplary bandage-style reflec-
tance sensor 60B with an opaque, electrically nonconductive
region 84 disposed on a portion of the sensor body 82. As
shown, the opaque, electrically nonconductive region 84
surrounds an emitter 88 and a detector 86. FIGS. 7 and 8
depict adhesive bandages 61 and 81, respectively, for affix-
ing the sensor to the patient’s tissue.

[0039] A sensor as provided herein, illustrated generically
as a sensor 10, may be used in conjunction with a pulse
oximetry monitor 116, as illustrated in FIG. 9. It should be
appreciated that the cable 118 of the sensor 10 may be
coupled to the monitor 116 or it may be coupled to a
transmission device (not shown) to facilitate wireless trans-
mission between the sensor 10 and the monitor 116. The
monitor 116 may be any suitable pulse oximeter, such as
those available from Nellcor Inc. Furthermore, to upgrade
conventional pulse oximetry provided by the monitor 116 to
provide additional functions, the monitor 116 may be
coupled to a multi-parameter patient monitor 120 via a cable
122 connected to the sensor input port or via a cable 124
connected to a digital communication port.

[0040] The sensor 10 includes an emitter 128 and a
detector 126 that may be of any suitable type. For example,
the emitter 128 may be one or more light emitting diodes
adapted to transmit one or more wavelengths of light in the
red to infrared range, and the detector 126 may be a
photodetector selected to receive light in the range or ranges
emitted from the emitter 128. For pulse oximetry applica-
tions using either transmission or reflectance type sensors,
the oxygen saturation of the patient’s arterial blood may be
determined using two or more wavelengths of light, most
commonly red and near infrared wavelengths. Similarly, in
other applications, a tissue water fraction (or other body
fluid related metric) or a concentration of one or more
biochemical components in an aqueous environment may be
measured using two or more wavelengths of light, most
commonly near infrared wavelengths between about 1,000
nm to about 2,500 nm. It should be understood that, as used
herein, the term “light” may refer to one or more of infrared,
visible, ultraviolet, or even X-ray electromagnetic radiation,
and may also include any wavelength within the infrared,
visible, ultraviolet, or X-ray spectra.

[0041] The emitter 128 and the detector 126 may be
disposed on a sensor body 130, which may be made of any
suitable material, such as plastic, rubber, silicone, foam,
woven material, or paper. Alternatively, the emitter 128 and
the detector 126 may be remotely located and optically
coupled to the sensor 10 using optical fibers. In the depicted
embodiments, the sensor 10 is coupled to a cable 118 that is
responsible for transmitting electrical and/or optical signals
to and from the emitter 128 and detector 126 of the sensor
10. The cable 118 may be permanently coupled to the sensor
10, or it may be removably coupled to the sensor 10—the
latter alternative being more useful and cost efficient in
situations where the sensor 10 is disposable.

[0042] The sensor 10 may be a “transmission type” sensor.
Transmission type sensors include an emitter 128 and detec-
tor 126 that are typically placed on opposing sides of the
sensor site. If the sensor site is a fingertip, for example, the
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sensor 10 is positioned over the patient’s fingertip such that
the emitter 128 and detector 126 lie on either side of the
patient’s nail bed. In other words, the sensor 10 is positioned
so that the emitter 128 is located on the patient’s fingernail
and the detector 126 is located 180° opposite the emitter 128
on the patient’s finger pad. During operation, the emitter 128
shines one or more wavelengths of light through the
patient’s fingertip and the light received by the detector 126
is processed to determine various physiological character-
istics of the patient. In each of the embodiments discussed
herein, it should be understood that the locations of the
emitter 128 and the detector 126 may be exchanged. For
example, the detector 126 may be located at the top of the
finger and the emitter 128 may be located underneath the
finger. In either arrangement, the sensor 10 will perform in
substantially the same manner.

[0043] Reflectance type sensors generally operate under
the same general principles as transmittance type sensors.
However, reflectance type sensors include an emitter 128
and detector 126 that are typically placed on the same side
of the sensor site. For example, a reflectance type sensor
may be placed on a patient’s fingertip or forehead such that
the emitter 128 and detector 126 lay side-by-side. Reflec-
tance type sensors detect light photons that are scattered
back to the detector 126.

[0044] While the invention may be susceptible to various
modifications and alternative forms, specific embodiments
have been shown by way of example in the drawings and
have been described in detail herein. However, it should be
understood that the invention is not intended to be limited to
the particular forms disclosed. Indeed, the present tech-
niques may not only be applied to measurements of blood
oxygen saturation, but these techniques may also be utilized
for the measurement and/or analysis of other blood constitu-
ents using principles of pulse oximetry. For example, using
the same, different, or additional wavelengths, the present
techniques may be utilized for the measurement and/or
analysis of carboxyhemoglobin, met-hemoglobin, total
hemoglobin, intravascular dyes, and/or water content.
Rather, the invention is to cover all modifications, equiva-
lents, and alternatives falling within the spirit and scope of
the invention as defined by the following appended claims.

1. A sensor comprising:

a sensor body;

an emitter disposed on the sensor body, wherein the

emitter is adapted to transmit light into tissue;

a detector disposed on the sensor body, wherein the

detector is adapted to detect the light; and

at least one opaque region disposed on a tissue-contacting

surface of the sensor body, the opaque region compris-
ing a substantially electrically nonconductive material.

2. The sensor, as set forth in claim 1, wherein the at least
one opaque region is disposed on at least 90% of the
tissue-contacting surface of the sensor body.

3. The sensor, as set forth in claim 1, wherein the sensor
comprises at least one of a pulse oximetry sensor or a sensor
for measuring a water fraction.

4. The sensor, as set forth in claim 1, wherein the at least
one opaque region is adhesively disposed on the sensor
body.

5. The sensor, as set forth in claim 1, wherein the at least
one opaque region comprises a polyester-based material.

6. The sensor, as set forth in claim 1, wherein the at least
one opaque region comprises a silicone-based material.
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7. The sensor, as set forth in claim 1, wherein the at least
one opaque region comprises an adhesive material adapted
to contact the tissue.

8. The sensor, as set forth in claim 1, wherein the at least
one opaque region is conformable to the tissue.

9. The sensor, as set forth in claim 1, wherein the emitter
comprises at least one light emitting diode and the detector
comprises at least one photodetector.

10. A pulse oximetry system comprising:

a pulse oximetry monitor; and

a pulse oximetry sensor adapted to be operatively coupled

to the monitor, the sensor comprising:

a sensor body; and

at least one opaque region disposed on a tissue-con-
tacting surface of the sensor body, the opaque region
comprising a substantially electrically nonconduc-
tive material.

11. The system, as set forth in claim 10, wherein the pulse
oximetry sensor transmits an electrical signal, wherein the
electrical signal comprises at least one measurement.

12. The system, as set forth in claim 10, wherein the at
least one opaque region is disposed on at least 90% of the
tissue-contacting surface of the sensor body.

13. The system, as set forth in claim 10, wherein the
sensor comprises at least one of a pulse oximetry sensor or
a sensor for measuring a water fraction.

14. The system, as set forth in claim 10, wherein the at
least one opaque region is adhesively disposed on the sensor
body.

15. The system, as set forth in claim 10, wherein the at
least one opaque region comprises a polyester-based mate-
rial.

16. The system, as set forth in claim 10, wherein the at
least one opaque region comprises a silicone-based material.

17. The system, as set forth in claim 10, wherein the at
least one opaque region comprises an adhesive material
adapted to contact the tissue.

18. The system, as set forth in claim 10, wherein the at
least one opaque region is conformable to patient tissue.

19. The system, as set forth in claim 10, wherein the
sensor comprises an emitter and a detector.

20. The system, as set forth in claim 19, wherein the
emitter comprises at least one light emitting diode and the
detector comprises at least one photodetector.

21. The system, as set forth in claim 10, wherein the pulse
oximetry system comprises a multi-parameter monitor.

22. A method comprising:

emitting light into tissue with an emitter;

detecting the emitted light with a detector;

absorbing light that has not been transmitted from the

emitter through the tissue with at least one opaque
region disposed on a sensor body, wherein the at least
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one opaque region comprises a substantially electri-
cally nonconductive material; and

measuring a physiological characteristic based on the

detected light.

23. The method, as set forth in claim 22, wherein the at
least one opaque region is adhesively disposed on the sensor
body.

24. The method, as set forth in claim 23, wherein the at
least one opaque region is disposed on a tissue-contacting
surface of the sensor body.

25. The method, as set forth in claim 22, wherein the
sensor comprises at least one of a pulse oximetry sensor or
a sensor for measuring a water fraction.

26. The method, as set forth in claim 23, wherein the
sensor body comprises the at least one opaque region.

27. The method, as set forth in claim 22, wherein the at
least one opaque region comprises a polyester-based mate-
rial.

28. The method, as set forth in claim 22, wherein the at
least one opaque region comprises a silicone-based material.

29. The method, as set forth in claim 23, wherein the at
least one opaque region is disposed between the sensor body
and a tissue-contacting layer.

30. A method of manufacturing a sensor, comprising:

providing a sensor body on which at least one emitter and

at least one detector is disposed; and

providing at least one opaque region disposed on a

tissue-contacting surface of the sensor body, the opaque
region comprising a substantially electrically noncon-
ductive material.

31. The method, as set forth in claim 30, wherein pro-
viding the emitter comprises providing one or more light
emitting diodes and providing the detector comprises pro-
viding one or more photodetectors.

32. The method, as set forth in claim 30, wherein the
sensor comprises at least one of a pulse oximetry sensor or
a sensor for measuring a water fraction.

33. The method, as set forth in claim 30, wherein pro-
viding the at least one opaque region comprises adhesively
disposing the opaque region on the sensor body.

34. The method, as set forth in claim 30, wherein pro-
viding the at least one opaque region comprises providing a
polyester-based material.

35. The method, as set forth in claim 30, wherein pro-
viding the at least one opaque region comprises providing a
silicone-based material.

36. The method, as set forth in claim 30, comprising
providing an adhesive material on the opaque region adapted
to contact the tissue.
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