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RESPIRATORY MONITORING

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a continuation of U.S. application Ser.
No. 13/224,266, filed Sep. 1, 2011, which is a continuation
of U.S. application Ser. No. 11/756,501, filed May 31, 2007,
which claims priority from U.S. Provisional No. 60/809,882,
filed May 31, 2006, each of which is hereby incorporated by
reference herein.

BACKGROUND

Field of the Invention

The invention relates generally to systems, devices, and
methods for monitoring a patient’s respiratory system and
health, including capnographers and other devices that
deliver oxygen to a patient.

Description of the Related Art

Capnographers have been widely used for measuring
concentration of carbon dioxide in a patient’s exhaled breath
and monitoring respiratory rate. The amount of carbon
dioxide in a person’s breath can indicate the overall effi-
ciency of the cardio-pulmonary system and quality of
breathing. For example, the concentration of carbon dioxide
can indicate shallow breathing and poor oxygen intake.
Thus, capnographers are used in hospitals and other medical
institutions for monitoring the condition of a patient’s respi-
ratory system, pulmonary perfusion, and metabolism, and
are most often used for patients in intensive care and under
anesthesia.

A capnographer generally includes cannula tubes that
conduct a patient’s exhaled breath from the nasal and/or oral
cavity to a collection tube that further transfers the exhaled
breath to sensors. The sensors measure the concentration of
carbon dioxide in the breath, and are generally located some
distance away from the cannula tubes.

Capnographers are typically expensive, relatively large,
and consume a large amount of power. Thus, their use is
generally limited to hospitals and other controlled environ-
ments. Accordingly, there is a need for compact, inexpensive
respiratory monitoring devices than can be used in and
outside of hospitals to provide valuable respiratory infor-
mation to doctors, nurses, paramedics, and other health care
providers.

SUMMARY

A patient interface in accordance with one embodiment of
the present invention is configured to be at least partially
carried by a patient and to receive gas exhaled by the patient.
The patient interface includes first and second cannula tubes
each having a first end and a second end, the first ends are
configured to be inserted into the nostrils of a patient, the
first and second cannula tubes are configured to direct
exhaled gas from the patient from the first ends to said
second ends. The patient interface also includes first and
second sensors positioned near the second ends, and the first
and second sensors are configured to provide first and
second signals based upon the gas and/or the contents of the
gas, wherein the first and second signals are indicative of a
physiological parameter of the patient. The patient interface
also includes a communications link configured to provide
the signal to a physiological monitor.

The patient interface can also include an information
element coupled to the communications link. The informa-
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tion element can include calibration information regarding
the first and second sensors. The patient interface can also
include a filter, wherein the filter removes moisture from the
gas. The first and second sensors can include nanoelectric
sensors or nanotechnology sensors. The first and second
signals can be indicative of a carbon dioxide concentration
of said gas or a respiratory rate of said patient.

In some embodiments, the communications link includes
awireless link, such as an IEEE 802.11 standard-compatible
link. The patient interface can also include the physiological
monitor. The physiological monitor can be configured to
determine the physiological parameter from the first and
second signals. In other embodiments, the length of the first
and second cannula tubes is selected from the group con-
sisting of about 1 inch, about 2 inches, about 4 inches, about
six inches, and no longer than about 5 inches.

In other embodiments, the patient interface also includes
a third sensor and a third cannula tube, said third cannula
tube configured to be inserted into the patient’s mouth and
to direct breath exhaled from said patient to said third sensor.
In some embodiments, the patient interface also includes a
preprocessor configured to condition the first and second
signals. For example, in some embodiments, the preproces-
sor includes a filter, an amplifier, and/or an analog-to-digital
converter. In one embodiment, the patient interface is con-
figured to be suspended from the neck of the patient.

In accordance with yet another embodiment of the present
invention, a method of determining a physiological param-
eter of a patient, comprises: receiving gas exhaled from a
patient in a patient interface carried by the patient; gener-
ating a signal indicative of a physiological parameter of said
patient by sensing a parameter of said gas with a sensor
positioned within said patient interface; and providing said
signal to a physiological monitor.

In some embodiments, the generating a signal comprises
generating a signal indicative of a carbon dioxide concen-
tration of said gas and/or generating a signal indicative of a
respiratory rate of said patient. The providing said signal can
include wirelessly transmitting the signal. In other embodi-
ments, the method also includes controlling the transfer of
said gas to a selected one of two or more sensors located
within said patient interface. In one embodiment, controlling
the transfer of said gas extends the useful life of said patient
interface.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram of a respiratory monitoring
system in accordance with one embodiment of the present
invention.

FIG. 1A is a block diagram of a preprocessing element in
accordance with one embodiment of the present invention.

FIG. 1B is a block diagram of a sensing module in
accordance with another embodiment of the present inven-
tion.

FIG. 2 is a block diagram of a physiological monitor in
accordance with one embodiment of the present invention.

FIG. 3 is a partial front view of a respiratory monitoring
system in accordance with one embodiment of the present
invention.

DETAILED DESCRIPTION

FIG. 1 illustrates a respiratory monitoring system 100 in
accordance with one embodiment of the present invention.
The respiratory monitoring system 100 generally includes a
physiological monitor 110 coupled to or in communication
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with a patient interface 185 via a communication link 120.
The patient interface 185 is coupled to a patient 155.
Exhaled breath from the patient 155 is received by the
patient interface 185. Oxygen from an oxygen supply 180
can also be provided to the patient 155 with the patient
interface 185.

The patient interface 185 of the respiratory monitoring
system 100 generally includes two nasal cannulae 150, 160,
e.g., tubes, for insertion into or placement adjacent the
nostrils of the patient 155. The patient interface 185 may
also optionally include an oral cannula tube 170 for insertion
into or placement adjacent the patient’s mouth. The tubes
150, 160, and 170 are configured to transfer or guide gases
exhaled from the patient 155 to a carbon diode sensing
module 130 of the patient interface 185. In some embodi-
ments, the tubes are about 1 inch, about 2 inches, about 4
inches, or about six inches long. In other embodiments, the
tubes are no longer than about 5 inches. In some embodi-
ments, the patient interface 185 is configured to be carried
around or suspended from the neck of the patient 155.

The system 100 may also optionally include an oxygen
supply 180 for storing oxygen and providing oxygen to the
patient 155. Oxygen tubes 190 and 195 facilitate the transfer
of oxygen stored in the supply 180 to the patient 155.
Although two tubes 190, 195 are illustrated, a single or
multiple tubes may be employed. The tubes 190 and 195
may have one or more oxygen-emitting apertures (not
shown) that include openings located on sections of the
tubes 190 and 195 that are adjacent to the nostrils and/or the
mouth of the patient.

The sensing module 130 is configured to measure a
physiological parameter of the patient 155. For example, in
one embodiment, the sensing module 130 measures the
carbon dioxide concentration of gases exhaled by the patient
155. The sensing module 130 is further configured to
generate at least one parameter signal indicative of the
physiological parameter, and to transmit the parameter sig-
nal through a communications link 120 to a physiological
monitor 110. The parameter signal can include measurement
data, an alarm value, or any other parameter signal known to
those of skill in the art.

The communications link 120 can be a wired or wireless
link or a combination of a wired and a wireless link. For
example, the communications link can include a single,
dual, or a multi-conductor cable. A wireless communication
link 120 may be established by utilizing a wireless trans-
mitter, receiver, and/or a transceiver, such as a BLU-
ETOOTH-compatible transceiver. In addition, a transceiver
that utilizes any other wireless communication protocol,
such as any of the IEEE 802.11 standards (including, but not
limited to 802.11(a), (b) or (g)). may be used.

The sensing module 130 also includes one or more
sensors (e.g., sensors including or constructed using nano-
technology) located at or near the output end of the cannulae
150, 160, 170. In one embodiment, three sensors 132-134
are used. The sensors 132-134 are positioned inside of the
sensing module 130 near the output ends of the cannulae
150, 160, 170. In one embodiment, the sensors are carbon
dioxide sensors 132-134. The sensors 132-134 can be nano-
technology carbon dioxide sensors, or can be any of a
variety of nano-sensors known to those of skill in the art. For
example, the sensors 132-134 can be any sensor that moni-
tors or measures carbon dioxide concentrations, including
nanoelectric sensors described in U.S. patent application
Ser. No. 10/940,324, the entirety of which is hereby incor-
porated by reference. Other sensors, such as infrared sen-
sors, can also be used.
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Because the sensors 132-134 are placed close to the
output ends of the cannula tubes, the force of the patient’s
exhalation pushes the breath to be sampled into the sensors
132-134 of the sensing module 130. Unlike other systems
where a pump is used to draw the patient’s exhaled breath
into a sensor, in some embodiments, a pump is not utilized.
A sensing module that includes sensors close to the output
ends of cannula tubes provides the advantage of not having
to use a pump to assist in drawing the patient’s exhalation
from the patient’s nose (or mouth), to the sensor. Another
advantage provided by providing sensors at the ends of the
cannula tubes, near the patient’s nose (or mouth), is that ill
or weak patients, with shallow breathing, can be monitored
without utilizing a pump to assist in drawing the patient’s
exhalation to the sensor. This helps reduce the size, cost, and
noise level of the sensor. sensing module, and system.

In other embodiments, a pump or other suction or vacuum
device is used to help draw air from the patient to the sensors
132-134 of the sensing module 130. A filter 139 can be
provided between the output of the cannulae 150, 160, 170
and the input of the sensors 132-134 to remove contami-
nants, moisture, mucous, and/or particulate matter from the
patient’s breath prior to entry into the sensor 132-134.

In addition, the sensing module 130 can also include an
information element 142, a preprocessor 138, and a connec-
tor 140. The information element 142 stores information
specific to each of the sensors 132-134. For example, in one
embodiment, the information element 142 includes calibra-
tion parameters for each of the sensors 132-134. The infor-
mation element 142 can include an EPROM, an EEPROM,
a resistor, a capacitor, a microchip, a memory, a RAM, a
ROM, or any other information storage element. In addition,
the information element can include a combination of one or
more of any of the above.

The preprocessor 138 generally includes circuitry that
process the parameter signal(s) generated by the sensor
132-134 prior to transmission to the physiological monitor
110. For example, the preprocessor 138 can include any of
a variety of front-end signal conditioners, such as filters,
amplifiers, buffers, memories and/or analog-to-digital (A/D)
converters known to those of skill in the art. The connector
140 provides a mechanical and electrical link between the
patient interface 185, communication link 120, and physi-
ological monitor 110. When the communication link 120 is
a wireless link, as described above, the connector 140 can be
omitted and/or can include any of the wireless transmitters,
receivers, or transceivers described above.

FIG. 1A illustrates one embodiment of the preprocessor
138. In some embodiments, the preprocessor 138 includes
A/D converters 143, 144, and 145 and can further include a
serial-to-parallel converter 146. Although three A/D con-
verters 143-145 are illustrated, it should be understood that
one or more A/D converters may be employed. For example,
in some embodiments, a multi-channel A/D converter is
provided. The A/D converters 143-145 are coupled to the
sensors 132-134, respectively, and are configured to convert
the analog signals outputted by the sensors 132-134 to
digital signals for transmission to the physiological monitor
110. Additional front-end conditioning electronics, such as
an amplifier, filter 149, and/or buffer may also be provided.
The parallel converter 146 receives the digital signals from
the A/D converters 143-145 and produces a serial signal that
can be transmitted through a single channel communications
link. The serial signal is provided to the connector 140,
which passes the signal to the communications link 120,
which provides the signal to the physiological monitor 110.
In some embodiments, the A/D converters are provided in
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the physiological monitor 110, and one or more analog
signals are provided from the sensing module 130 to the
physiological monitor 110. In addition to the components
shown, the preprocessor 138 can also include a variety of
additional signal conditioning elements, such as amplifiers
and/or filters. In one embodiment, the sensing module 130
may also include processing hardware such as a micropro-
cessor, a microcontroller, a microchip, and/or memory to
perform one or more of the processing functions described
herein.

FIG. 1B illustrates another embodiment of a sensing
module 130, such as a carbon dioxide sensing module, that
provides analog signals to the physiological monitor 110.
The sensing module 130 includes sensors 132-134 that are
coupled to an amplifier 135. The amplifier 135 amplifies the
signals outputted by the sensors 132-134 and provides
amplified signals to the connector 147. The connector 147
provides the amplified signal to the communications link
120 to the physiological monitor 110. In this embodiment,
the physiological monitor 110 converts the received analog
signals to digital signals. In yet another embodiment, the
sensing module 130 can include one or more A/D converters
that convert the output of each of the sensors 132-134 to
digital signals prior to transmission to the physiological
monitor 110, as described above.

In other embodiments, one or more of the preprocessing
elements are included within, and/or are performed within,
the communications link 120 and/or the physiological moni-
tor 110. For example, A/D converter, amplifier, and/or filter
may be located inside the communications link 120 or the
physiological monitor 110. In some embodiments, for
example, preprocessing elements, such as electronics com-
ponents including an A/D converter, an amplifier, and/or a
filter, are included within the communications link 120. For
example, the preprocessing elements can be included within
the connector or the insulation of the conductors of the
communications link 120.

Although in the embodiment illustrated in FIG. 1 the
sensors are located inside the housing of the sensing module
130, various other configurations are also possible. For
example, in one embodiment, the sensors may be placed
inside each of the cannula tubes 140, 150, and 160. The
output of the sensors then can be transmitted to the sensing
module 130 where the signals from each of the sensors can
be preprocessed and sent to the physiological monitor 110 in
any of the variety of methods previously described.

In another embodiment, the cannula tubes’ outputs are
directed to a volume of space within the patient interface
185, such as a plenum. The plenum is generally a volume
inside the sensing module 130 that is filled with the patient’s
exhaled gases. One or more sensors may be placed near the
plenum for measuring the concentration of carbon dioxide in
the gases. The signals from the sensors are then prepro-
cessed and transmitted to the physiological monitor 110 in
any of the variety of methods described above.

Some sensors, such as nanoelectric sensors, can have a
limited useful life of 6-24 hours. In addition, the accuracy of
such sensors may decay over time due. Thus, according to
another embodiment of the present invention, the patient
interface 185 can be disposable. In another embodiment, the
patient interface 185 is reusable, for example, by including
replaceable sensors. Thus, in such an embodiment, the
sensing module 130 of the patient interface 185 is replace-
able. Alternatively, the sensing module 130, itself may be
disposable.

In other embodiments, to prolong the life of the sensing
module 130, each cannula tube 140, 150, 160 is sequentially
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or serially exposed to more than one sensor over time. For
example, the output of a tube is directed to a first sensor, and
before the useful life of the sensor ends, the output of the
tube is directed to a second sensor. In addition, for example,
before the first sensor’s accuracy falls bellow a predeter-
mined level, the second sensor may be put in use. For
example, before the first sensor’s accuracy falls below the
predetermined level, or after the passage of a predetermined
amount of time, the patient interface 185 can redirect the
exhaled airflow out of the cannulae to a replacement or
second sensor. Any of a variety of mechanisms known to
those of skill in the art can be used to redirect exhaled
airflow in this manner.

For example, exchanging of the sensors may be done
either manually or automatically and can be achieved in a
variety of different ways. For example, the sensing module
130 can include a rotating knob that when manually turned
rotates a disc or plate onto which sensors are mounted. By
rotating the knob, the disc rotates with respect to the cannula
output, the first sensor is moved away from the cannula
output, and the second sensor is moved into position to
receive exhaled air from the cannula output. In another
embodiment, the cannula output and sensors are fixed in
position with respect to each other, and a separation plate or
disc separates the cannula output from the sensors. A win-
dow 1in the separation plate allows air flow from the cannula
output to pass to a selected sensor. Sensors can be selected
by rotating a knob. In other embodiments, the sensing
module 130 includes a slideable plate that operates similarly
to the rotating embodiments described above. For example,
the sensors can be mounted to a slideable plate, or a slideable
plate with window can be slid along its axis to control
cannula to sensor coupling. Sensor selection can be per-
formed automatically by including a motor, such as a stepper
motor, linear translator, or a ratcheting mechanism, as are
well known to those of skill in the art. In some cases, gear
assemblies are used to control motion and orientation of the
sensors with respect to the cannulae outputs.

In addition, the outputs of the cannulae can be moved or
displaced with respect to the sensors. In such cases, the
sensors can be mounted to the sensing module 185 and the
cannulae outputs can be moved or positioned using any of
the mechanisms and techniques described above.

In yet another embodiment, cannula tubes having forked
outputs that can be individually opened and/or closed are
provided. For example, each nostril cannula can include a
first input end that is inserted into a patient’s nose, and two
or more output ends that are coupled to two or more sensors.
For example, when the cannula has two output ends, the
cannula can have a Y-shape or a T-shape. In this embodi-
ment, one sensor can be placed at each of the forked outputs
of the cannula tubes. A valve can be positioned at each of the
cannula outputs that control airflow out of the cannula. In
this manner, the desired sensor can be individually selected.
Before the first sensor expires, the first cannula output to the
first sensor is closed with a first valve and the second
cannula output to the second sensor is opened with a second
valve. Additional embodiments include movable cannula
tubes with sensors placed at each of the possible positions of
the cannula tubes or automatically exchanging the position
of the sensors. Various other configurations are also pos-
sible.

One or more timers may also be provided to keep track of
the length of time each of the sensors has been in operation.
When any of the sensors has been in operation for a
predetermined length of time, the timer may output a signal
and/or trigger an alarm to notify the user that it is time to
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exchange the sensor. For example, the predetermined length
of time can be about 2, about 4, about 5, or about 6 hours.
In other cases, the predetermined time is about 5 hours,
about 10 hours, about 15 hours, or about 20 hours. The
output signal and/or alarm may be an audible signal such an
alarm beep, a visual signal such as an LED light, a vibration,
or any other known method of notifying users.

FIG. 2 illustrates a block diagram of a physiological
monitor 110. The physiological monitor 110 can be a hand-
held monitor, such as a pulse oximeter, an example of which
is the SpO, monitor manufactured by Masimo Corporation.
The physiological monitor 110 may also be a non-handheld
monitoring device, such as a computer board, or a module,
such as a module that attached to a rack of monitoring
equipment and/or a hospital bed. The monitor 110 generally
includes a connector 260, a memory 270, a microprocessor
240, a power supply 275, an interface 230, a user input
device 220, and a display 210. The connector 260 may be a
transceiver and/or receiver, such as a BLUETOOTH-com-
patible transceiver, that is coupled to and receives signals
from the patient interface 185 via the communications link
120.

Depending on whether or not the signals received by the
connector 260 have already been converted to digital sig-
nals, the physiological monitor 110 may or may not include
the A/D converter 250. The microprocessor analyzes the
information received from the patient interface 185 and
determines a physiological parameter of the patient. For
example, the microprocessor can determine the CO, con-
centration of the patient’s breath and/or the patient’s respi-
ratory rate, or breathing frequency. The physiological
parameter is provided as a signal to the interface 230, which
then provides the signal to the display 210. The interface 230
can include electronics, such as driver circuits, to drive the
display 210 such that it displays the physiological parameter,
or an indication of the physiological parameter. Indications
of the physiological parameter can include an alarm, an icon,
or a color that generally represents the quality of the
measured physiological parameter. The memory 270 may be
used to store a patient’s medical data and history, for
example, the history of measured physiological parameters
and identification of the patient interface 185. The physi-
ological monitor 110 can determine when it is time to
replace the patient interface 185 by measuring the time the
patient interface has been used. In other embodiments, the
physiological monitor indicates that the patient interface 185
is to be replaced after it receives an alarm or signal from the
patient interface 185. In other embodiments, the physiologi-
cal monitor 110 controls the coupling of the output of the
cannulae to the sensors located within the patient interface
185. As will be understood by those skilled in the art, the
physiological monitor 110 may include other components as
well.

FIG. 3 illustrates a partial front view of a respiratory
monitoring system 300 in accordance with another embodi-
ment of the present invention. The system 300 is used by
inserting a first end of the cannula tubes 310, 320, and 330
into the patient’s nostrils (not shown) and mouth (not
shown). As the patient breathes, the gases he/she exhales
enter the first end of the cannula tubes and exit from their
second ends. Before entering a plenum, or volume within the
sensing module 345, the gases pass through a filter 352. The
filter 352 absorbs moisture, mucus, and/or other contami-
nants or debris contained in the gases, and protects the
sensing module from contamination. After passing through
the filter 352, the gases contact the sensors 353-355. The
sensors 353-355 determine the concentration of a desired
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substance (such as carbon dioxide, alcohol, oxygen, etc.), in
the exhaled gases and transfer this data to the preprocessor
365. The preprocessor 365 processes the signals and trans-
mits them through a connector (not shown) to the physi-
ological monitor 390 via a communications link 380, where
they are further processed (as described above) and dis-
played to the user. The gases accumulated in the plenum then
exit through an exhaust port 356 as the patient exhales the
next breath. A one-way valve can be provided with the
patient interface to prevent air from being drawn through the
patient interface and into the patient upon patient inhalation.

As illustrated in FIG. 3, the monitoring system 300 may
also include an oxygen supply 340. The oxygen supply
releases oxygen into the oxygen tubes 350 and 360. Oxygen
travels through the oxygen tubes and exits through oxygen
emitters 370 and 375 that are located close to the nostrils
and/or mouth of the patient.

In some embodiments, the monitoring system is used with
patients that weigh more than about 5 kg, 10 kg, 15 kg, or
20 kg. In other embodiments, monitoring system measures
carbon dioxide concentrations between about 0 and 5%,
between about 0 and 10%, or between about 0 and 15%. In
some embodiments, the resolution of the system is about
0.1%, about 0.0.5%, about 1% or about 1.5%. In other
embodiments, the monitoring system has a response time of
about 50, 100, 250, 500, or 600 ps. In other embodiments,
the monitoring system has a shelf life of about one year,
about 2 years, or more than one year.

Although this invention has been disclosed in the context
of certain preferred embodiments, it will be understood by
those skilled in the art that the present invention extends
beyond the specifically disclosed embodiment to other alter-
native embodiments and/or uses of the invention and obvi-
ous modifications and equivalents thereof. In particular,
while the present respiratory monitoring system and meth-
ods of monitoring respiration have been described in the
context of a particularly preferred embodiment, the skilled
artisan will appreciate, in view of the present disclosure, that
certain advantages, features and aspects of the monitoring
system and method may be realized in a variety of other
devices. Additionally, it is contemplated that various aspects
and features of the invention described can be practiced
separately, combined together, or substituted for one
another, and that a variety of combination and sub-combi-
nations of the features and aspects can be made and still fall
within the scope of the invention. Thus, it is intended that the
scope of the present invention herein disclosed should not be
limited by the particular disclosed embodiment described
above, but should be determined only by a fair reading of the
claims that follow.

The invention claimed is:

1. A method of detecting a physiological parameter of a
patient, comprising:

receiving, in a sensing module, gas exhaled by a patient,

the sensing module comprising:

a plurality of sensors each configured, when activated,
to provide a signal indicative of a physiological
parameter of the patient based on the gas; and

a sensor selector configured to cause the gas exhaled by
the patient to be directed to an active sensor, the
active sensor selected from the plurality of sensors.

2. The method of claim 1, wherein when a predetermined
event occurs, the sensor selector directs the gas to a second
sensor selected from the plurality of sensors.

3. The method of claim 2, wherein the predetermined
event is at least one of: an accuracy of the active sensor
falling below a predetermined level, an end of a useful life
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of the active sensor, a passing of a predetermined amount of
time, or a triggering of an alarm based on an expiration of
a timer.

4. The method of claim 1, wherein at least one of the
plurality of sensors does not receive gas at a particular time.

5. The method of claim 1, wherein the sensing module is
configured to be suspended from the neck of the patient.

6. The method of claim 1, wherein the sensor selector
comprises at least one of a rotatable plate, a slidable plate,
or one or more valves.

7. The method of claim 1 further comprising:

providing the signal to a physiological monitor via a
communications link.

8. The method of claim 1, wherein at least one of the
plurality of sensors comprises at least one of a nanotech-
nology sensor or an infrared sensor.

9. The method of claim 1, wherein the signal is indicative
of at least one of a carbon dioxide concentration of the gas
or a respiratory rate of the patient.

10. A sensing module configured to receive exhaled gas
by a patient via a cannula tube and detect a physiological
parameter of a patient, the sensing module comprising:

a plurality of sensors each configured, when activated, to
provide a signal indicative of a physiological parameter
of the patient based on the gas; and

a sensor selector configured to cause the gas exhaled by
the patient to be directed to an active sensor, the active
sensor selected from the plurality of sensors.

11. The sensing module of claim 10, wherein when a
predetermined event occurs, the sensor selector directs the
gas to a second sensor selected from the plurality of sensors.

12. The sensing module of claim 10, wherein at least one
of the plurality of sensors does not receive gas at a particular
time.
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13. The sensing module of claim 10, wherein the sensor
selector comprises at least one of a rotatable plate, a slidable
plate, or one or more valves.

14. The sensing module of claim 10, wherein the sensing
module is configured to be suspended from a neck of the
patient.

15. The sensing module of claim 10, wherein the sensor
selector is configured to control a location of at least one of
the plurality of sensors within the sensing module.

16. The sensing module of claim 10, wherein the sensor
selector is configured to direct the gas from a first sensor to
a second sensor before the useful life of the first sensor ends.

17. A patient interface configured to receive gas exhaled
by a patient, said patient interface comprising;

a plurality of sensors each configured, when activated, to
receive exhaled gas by a patient and provide a signal
indicative of a physiological parameter of the patient
based on the gas;

a sensor selector configured to cause the gas exhaled by
the patient to be directed to an active sensor, the active
sensor selected from the plurality of sensors; and

an information element coupled to the plurality of sen-
sors, wherein the information element includes calibra-
tion information regarding the plurality of sensors.

18. The patient interface of claim 17, further comprising
a communications link configured to provide the signal to a
physiological monitor.

19. The patient interface of claim 17, wherein the at least
one of the plurality of sensors comprises at least one of a
nanotechnology sensor or an infrared sensor.

20. The patient interface of claim 17, wherein the signal
is indicative of at least one of a carbon dioxide concentration
of the gas or a respiratory rate of the patient.
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