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PATIENT MONITORING SYSTEM WITH GATEKEEPER SIGNAL

RELATED APPLICATIONS
(6001 This application claims the priority benefit of U.S. Provisional Patent
Application No. 61/944,408, filed on February 25, 2014, and entitled, “Paticnt Monitoring
System with Gatekeeper Signal,” the entive contents of which are hereby incorporated by

reforence herein and made part of this specification for all that it discloses.

BACKGROUND
[8462] Certain embodiments disciosed hercin relate gencrally to monitoring
physiological parameters of a patient, and specifically to verifying that a proper sensor is in

communication with a physiological monitoring system.

Description of the Related Axt

{60031 In many healthcare settings, especially in the care of seniously afthicted
cardiac patients, it is desirable or necessary for a healthcare practitioner to be able to obtain
generally continuous information about a patient’s physiclogy, such as a patient’s cardiac
performance or a patient’s blood charactenistics.  Electronic physiclogical monitoring
systeras can include a tubular catheter inserted into a patient’s blood vessel, a sensor in {fluid
communication with the catheter, and a computer monitor in clectrical communication with
the sensor. The computer monitor is typically positioned at or ncar a patient’s bedside and
typically includes a computer processor and a display of data regarding the patient’s cardiac
performance.

[B384] The sensor may be a disposable component, used in treating a particular
patient and then discarded and replaced with a new sensor. A variety of different types of
sensors are made by different sources and purchased by healtheare facilities for different
physiclogical monttoring systems.  Scveral of these different types of sensors may be

available in a particular healthcare setting. In addition, some sensors may be connected to
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the monttoring systems by one or more intermediate devices, such as one or more cables, that
may be disposable or non-disposable. Some sensors and/or intermoediate cables may not be
validated for, or compatible with, or safe for use with, a particular physiclogical monttoring
system.  Such sensors and/or cables, if somehow connected to or placed in clectrical
communication with a particular physiclogical monitoring system, might cause damage to
the monitoring systermn or yield false rcadings about a patient’s cwrrent physiological
condition. Morcover, even if a proper sensor and/or cable is intended to be used, but the
clectrical connection between the sensor and/or cable and the computer monitor is not
properly connected, such as if the electrical connector is not fully inserted or includes a bent
or damaged clectrical contact, then an incomplete or faulty data signal may be transmitted

from the sensor to the computer monitor.

SUMMARY

[6085] In some cmbodiments, a gatckeeper clectronic signal can be generated
remote from the paticnt monitor. In some embodiments, the gatckecper clectronic signal can
be generated by a patient sensor and/or in an intermediate device, such as an clectrical cable,
that is separatc from a paticnt’s physiological information clectronic signal. The gatckeeper
signal can be generated to indicate to a computer monitor that the sensor and/or cable is of
the type that is compatible with, and/or usable with, such computer monitor, and/or that the
sensor and/or cable is properly attached to the computer monitor, In some embodiments, the
gatckeeper signal can be created by an ambient temperature sensor on, or in clectrical
communication with, the paticnt monitor, and/or the gatekeeper signal can be created by a
gatekeeper electronic signal generator to simulate an ambient temperatare value. The
gatckeeper signal can be separate from an electronic signal or plurality of signals that include
patient physiclogical information, and the gatckeeper signal may not include any pationt
physiological information. In some embodiments, the gatekeeper signal is not configured to
be used to process or evaluate any clectronic signals to obtain or analyze patient

physiological information.



WO 2015/130705 PCT/US2015/017377

BRIEF DESCRIPTION OF THE DRAWINGS

{60061 Figure | illustrates an cxample of a critical-carc paticnt monitoring
system,;
(6007} Figure 2 ilustrates an example of a schematic representation of a patient

sensor that is configured to generate a gatckeeper electrical signal;

[H308] Figurc 3 illustrates an example of a patient sensor with an ambient
temperature sensor; and

{6009 Figure 4 ilustrates an example of an algorithm or subroutine in a
computer monitor for monitoring, evaluating, and/or responding to a gatekeeper clectrical

signal.

DETAILED DESCRIPTION

(6016} As illustrated in the example of Figure 1, in some embodiments, a critical-
care paticnt monitoring system 100 can include a computer monitor 110 placed in clectrical
communication with a patient sensor 120, such as a cardiac-monitoring sensor and/or a blood
parameter sensor, which in turn is placed in fluid communication with a blood vessel of a
patient 130, such as by way of a catheter 150,  Though shown as an integrated unit, the
computer monitor 110 may include onc or more separabic components; for cxample, the
visual display, with or without embedded processing capabilitics, may be releasably attached
to the base computer monitor. As a patient’s heart beats, a pressure wave is transmitted
through the patient’s interconnected systers of blood vessels (veins and arteries).  The
pressure wave provides information about the patient’s cardiac performance, which can be
clectrically transmitted from the patient sensor 120 to the computer monitor 110, such as by
way of a wired connection 160 or a wireless connection. The information about the patient’s
cardiac performance can be derived or calculated through a mathematical analysis performed
by the computer monitor 110 of the shape of the pressure wave, and/or the ways in which the
pressure wave changes over time, etc. As shown, the patient sensor 128 can be positioned on
a suitable holding structure 148, such as a pole stand or other holder, and the patient sensor
can be in fluid communication with a hiquid source 170,

16013} As shown in Figures 2 and 3, in some embodiments, a patient sensor 120

such as a cardiac monitoring sensor can comprise a transducer 180 that is configured to
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transform mechanical motion into electrical energy, such as a pressure sensor that produces
an ¢lectrical signal that changes over time in response to changes 1o fluid pressure. The
patient sensor 120 can comprise a fluid-receiving region 190, such as a fluid channel, that is
in communication with the transducer. The fluid channel can form part of, or be attached to,
or otherwise be positioned in fluid communication with, the medical catheter 150 or other
tubing or device in fluid communication with a patient’s vessel. Ton some erobodiments, the
fluid-receiving region 190 is a liquid-receiving region that is configured to reccive ong or
more liquids such as blood, water, saling, or another medical fluid. A distal end of the
medical catheter can be inserted into a patient’s blood vessel, in contact with the patient’s
blood, in a conventional manner,

[6612] The medical catheter 150 can contain a column of biocompatible fluid,
such as saline and/or blood, that interfaces with the blood flowing inside of a patient’s blood
vessel (e.g., a vein or an artery). The colunmn of fluid can be provided by a liquid source 170,
such as an IV bag, that is pressurized or that is gravity-fed into the patient sensor 120, which
can be disposed in fluid communication with the patient scnsor 120 by way of one or more
fluid comnectors 195, A suitable valve, such as a stopcock 200 can provide a controllable
conncction between the liquid source 170 and the patient sensor 120, The stopeock 200 can
permit fluid to flow from the liquid source 170, to the fluid-sensing region 190, and/or to or
from a side port 205. As the pressure wave from the patient’s beating heart 15 transmitted
through the patient’s blood vessel, the wave is comnmunicated through flaid interaction with
the blood into the column of fluid inside the medical catheter 150, and then to the flud
channel 190 at or ncar the transducer, where the fluid pressure wave can be converted into a
cardiac monitoring ¢lectrical signal and transmitied by an electrical wire 160 or wirelessly to
the computer monitor 110, The computer monitor |10 can be programmed to analyze the
cardiac monitoring clectrical signal to provide physiological information about the patient,
such as cardiac performance information (e.g., pulse rate, blood pressure such as systolic
pressure and/or diastolic pressure, and/or cardiac output, etc.}.

[6013) In addition to, or instead of, providing cardiac performance information, a
blood paramcter sensor can be provided with a medical catheter configured to convey
information about one or more blood parameters, such as one or more of! a blood gas level

{e.g., oxygen and/or carbon dioxide, etc.), a pH level, a hemoglobin level, a hematocerit level,
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a ghucose level, and/or a blood temperature, ete. In some embodiments, one or more blood
parameters can be determined by measuring characteristics of light waves that are
transmitted into and/or reficcied from the blood or another substance in communication with
the blood, such as through a system of one or more fiber optic light-transmitting and/or light-
receiving cables. o some embodiments, one or more blood parameters can be determined by
placing one or more sensors 1n close communication with the blood, sach as a temperature-
sensing thermistor suspended in the blood or positioned near the blood.

T EY The patient sensor 120, whether a cardiac-monitoring sensor and/or a
blood-parameter sensor, or some other form of patient sensor, can be stractured, positioned,
and/or oriented in a varicty of different ways. The paticnt sensor 120 can comprise a patient-
information clectrical signal gencrator 210. Insome embodiments, a physiological sensing
device such as a cardiac monitoring sensor and/or a blood parameter sensor can form part of
the patient-information electrical signal generator or can be in electrical communication with
the patient-information clectrical signal generator.

(6015} In some embodiments, the patient sensor 120 comprises a housing 230
with one or more transducers 180 or receivers positioned on or in or near the housing 120, in
combination with a medical catheter 150 and one or more clectrical wires 160 and/or one or
more clectrical connectors 240, The patient sensor 120, including the physiclogical sensing
device or transducer 180, the patient-information eclectrical signal generator 210, the
gatekeeper electrical signal generator 250, the medical catheter 150, the electrical wires 160,
and/or the electrical connectors 240, can be a disposable unit. A patient-information
clectrical signal can be produced by the patient-information clectrical signal generator of the
patient sensor from the patient information or data obtained by one or roore sensors regarding
the physiclogical characteristics, conditions, or status of a paticnt. The patient’s
physiological information can be conveyed to or toward the computer monitor 110 of the
critical-care paticnt monitoring system 100 by way of a patient-information electrical signal
through the one or more electrical wires 160, 260 and/or one or mwore electrical connectors
240, In some cmbodiments, the patient’s physiclogical information can be conveyed to or
toward the computer monitor 110 of the critical-care patient monitoring system 100 by way

of a patient-information electrical signal that is transmitted wirelessly.
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[6016] In some embodiments, a non-disposable electrical cable 260 can be used
to convey the patient-information clectrical signal and the gatckeeper electrical signal from
the clectrical wires 160 in the patient sensor 120 to the computer monitor 113, In some
embodiments, a gatekeeper signal-generating device 250 can be in electrical communication
with such a cable or another intermoediate device, or can be infegrated into or embedded in
such a cable or another intermediate device, instcad of or in addition to being in electrical
communication with or integrated into or embedded in a disposable patient sensor 128, In
some healthcare settings, the distance between the transducer portion 180 of the patient
sensor 120 and the computer monitor 110 can be significant, such as when the transducer 180
is positioncd on a pole stand 140 or in some other location relatively close to the entry point
of the medical catheter into the patient’s body (such as into the patient’s arm 130 or some
other location) and the computer monitor 110 is focated on a stand in a hospital room several
feet away from the entry point. A fluid 145 catheter attached to the patient can be connected
to the fluid line 150 from the sensor 120 by way of a pair of fluid connectors, such as
corresponding male and female fluid connectors 155, 175,

(80171 Since the clectrical wiring may be draped down from the transducer 180,
across the floor, and back up to the computer monitor 118 {(to avoid creating horizontal wire
barriers to persons walking around the patient’s vicinity), the length of electrical wiring 160,
26{ between the transducer 180 and the computer monitor 110 may be in the range of about
6 feet or so (2 meters), If all of this wiring 160,260 were part of the disposable patient sensor
120, it would dramatically increase the manufacturing cost and unit price of the disposable
patient sensor 120, which would be unnecessary because much of the wiring does not
routinely come info contaminating contact with a patient, and need not be sterile, but 1s
instead positioned on the floor or near the computer monitor, and can thercfore be used with
multiple patients. In some embodiments, the clectrical connection with the patient sensor
128 1s achieved by attaching an electrical connection portion 240 of the patient sensor 120 to
a proximal clectrical connection portion of the non-disposable cable, and then attaching a
distal connection portion of the non-disposable cable 270 to an electrical connection portion
of the computer monitor,

[6018] The electrical information can be conveyed in some embodiments

wirclessly, such as by way of an clectromagnetic short-range signal, such as over a Wi-Fi
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network or by way of a Bhuetooth or ZigBee signal, or by some other wireless protocol that is
accepiable or utihzed in a healthcare seiting,  Any description or illustration in this
spectfication of an clectrical wire 160, 250, or electrical connection 140 can be accomplished
in a wircless manner and such descriptions or illustrations of wires or clectrical connections
should be understood to also refer to and encompass wireless connections. For example, any
description or illustration of a patient~-information electrical signal and/or a gatckeeper
clectrical signal being conveved over a wired connection should be understood to also refer
to and encompass a suitable wireless connection.

(6019} To help verity that a proper patient sensor 120 1s attached to the computer
monitor 110 and/or that a proper sccondary cable 270 is attached to the computer monitor
110 and/or to cnsure that the clectrical connection between the sensor 120 and the computer
monitor 110 is properly established, a gatekeeper electrical signal can be transmitted to the
monitor 110, In some embodiments, the signal is generated by a component permanently
coupled to the sensor device. In some embodiments, the signal is generated at least in part
by the non-disposable cable configured to place the sensor in clectrical communication with
the computer monitor. In soroe embodiments, the signal is generated by a combination of
both the components permanently coupled to the sensor device and the non-disposable cable
configured to place the device in clectrical communication with the computer monitor. In
some embodiments, the receipt of the gatekeeper electrical signal by the computer monitor is
a required condition for the computer mounttor 110 to function and/or for the compuier
monitor 110 to display patient information on a display screen 280. In some embodiments,
the monitor 110 will only calculate and display physiological information about the paticnt
after the monitor 110 recetves the gatekeeper electrical signal and/or only for so long as the
gatckeeper clectrical signal continues to be transmitted to the monitor {continuously or
within an allowable time interval}. In some embodiments, if the gatekecper clectrical signal
is not received by the computer monitor as expected, an error message will be conveyed on
the display screen or in some other manner. The error message can indicate that no sensor is
connected, that an improper sensor 1 connected to the computer monitor, and/or that the user
should check an ¢lectrical attachment with the computer monitor, etc.

(30281 The gatckeeper electrical signal can be generated by a signal generator in

a variety of different ways and in a variety of different locations. As shown in the example
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of Figure 2, in some embodiments, the signal generator for producing the gatekeeper
clecirical signal 15 located on or within or near the housing 220 of the patient sensor.
Insome embodiments, the gatckeeper clectrical signal is produced by a signal generator
comprising a temperature scnsor 294, such as an ambient temperature sensor.  fnsome
embodiments, the signal generator is only an ambient temperature sensor; in some
embodiments, a temperature sensor 290 18 in elecirical communication with a gatckeeper
clectrical signal gencrator for producing the gatekecoper clectrical signal. The temperature
sensor 290 can be structured, positioned, and/or oriented in a variety of different ways. For
example, the terperature sensor 290 can comprise a temperature-sensitive electrical
component, such as a diode or a transistor or a thermistor or another electrical component, in
which the output voliage or another quality of the clectrical signal or the resistivity of the
component changes as a finction of the temperature of the air or other material surrcunding
the elecirical component that is in thermal communication with the temperatore-sensitive
clectrical component.

(6021} It 18 expected that the critical-care patient monitoring system 100 will be
used in settings in which the ambient temperature 1s generally about the level of a standard
room temperature, such as about 70°F or about 21°C, and/or within a standard room
temperature range, such as at least about 65°F and/or less than or equal to about 75°F {or at
least about 18°C and/or less than or egual to about 24°C).  Other temperature ranges,
including other standard room temperatore ranges, within or outside of these temperature
ranges can be utilized. The temperature sensor 290 can be configured to generally sense the
ambient temperature in the patient’s room or the ambient temperature at, near, or inside of
the patient sensor 120 or the housing 230 of the patient sensor 120, In some embodiments,
the gatekeeper teroperature sensor 290 is positioned outside of the fluid-containing portion
190 of the patient sensor 120 and/or outside of fluid communication or direct thermal
communication with the fluid in the patient sensor 120,  Insome embodiments, the
gatekeeper temperature sensor 290 is isolated or separated from, is largely unaffected by,
and/or s unable to provide chinically usetul information about, changes 1n a patient’s body
temperature or other physiological paramecters of a patient.  In some embodiments, the

gatekeeper electrical signal can help ensure that the critical-care paticnt monitoring system is
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used in an environment in which ambient temperature ranges will not affect the functioning
of the clectrical equipment and/or the physiological readings obtained from a patient,

(3022} In some embodiments, the gatckeeper clectrical signal generator 250 is in
clectrical communication with the gatekeeper temperature sensor 290, The gatekeeper
clecirical signal gencrator can comprise an electrical circuit configured to produce a
gatekeeper electrical signal in concert with the gatckeeper temperature sensor 290, In some
embodiments, the eloctrical signal produced by the gatekeeper clectrical signal generator 250
varies as a function of the ambient temperature sensed by the temperature sensor 290.
Insome embodiments, the clectrical signal prodoced by the gatckeeper clectrical signal
generator 250 is a generally constant value so long as the temperature senscd by the
temperature sensor 290 is within a predetermine range, such as within a predetermined range
of standard room temperatures.

(60231 The gatckeeper clectrical signal can be conveved from the gatekeeper
clectrical signal generator 250 (located on or in the patient semsor 120, in some
embodiments) to the computer monttor 110 of the cnitical-care patient monitoring system 100
by way of an clectrical wire 165 that is separaie from the clectrical wire or wires 167
configured to convey the patient-information clectrical signal. The electrical wires 165, 167
can be separately insulated and bound together in a common wire bundle 160. In some
embodiments, the gatekeeper electrical signal is independent from the patient-information
signal and does not include any information about the physiological status or condition of a
paticnt.

30241 In some embodiments of paticnt sensors, the gatekeeper electrical signal is
not produced from or using an actual terperature scusor or a temperature value, but instead
creates a simulated temperature signal using an electrical signal generator. In Figure 2, the
connection between the temperature sensor 290 and the gatekeeper electrical signal generator
is represented by a dashed line to demonstrate that it need not exist in some embodiments
because there may not be a temperature sensor 290 at all. A gatekeeper clectrical signal
derived from a simulated temperature is not based upon a temperature reading and may not
vary at all, or may not vary appreciably, according to changes in temperature. The patient
sensor 120 may not include a temperatore sensor at all, at least not an ambient temperature

sensor. The simulated temperature signal may be utilized in situations where the room or
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ambient temperature is not expected to be outside of any range that would affect the proper
functioning of the electronic components or the patient’s physiological condition; or where
there is little or no risk of sensor misattachment or a mix-up in the type of sensor to be used;
or when it 18 desired to produce a simpler sensor with less clectronic complexity.
The gatekeeper electrical signal produced with a simulated temperature signal can be
configured to be gencrally in the same range as the signal that would ordinarily be produced
and transmitted by a temperaturc-scusing gatckeeper or verification signal generator,

[B025] A supplier can provide a disposable patient sensor 120, or an intermediate
device, such as an electrical communication wire or cable, for use with a computer monitor
110, that is configured to provide a gatckeeper signal to the computer monitor 110, The
supplicr can provide instructions to a healthcare provider, or other user, to clectrically
connect the sensor and/or the intermediate device, to a computer monitor 110 that is
configured to monitor an electrical gatckeeper 1nput port for an clectrical gatekeeper signal.
The sensor may or may not actually provide a gatekecper signal that is representative of a
true temperature; rather, the gatckeeper signal may be a real or simulated signal. The
supplier can provide instructions o the user to remove and/or discard the sensor after use by
a patient, such as in a bichazard receptacic.

(6026} The computer monitor 110 of the critical-care pationt monitoring system
100 can comprise a computer processor, a computer display 280 configured to display
physiclogical information sbout the patient (including one or any combination of any of the
physiological information that the patient sensor is configured to obtain}, a power source
{such as a battery or a power cord), and one or more ¢lectrical connectors, 270, 240
configured to establish an clectrical connection with the patient sensor, such as by way of an
attachiment with one or more clectrical connectors 240 that form part of the patient sensor.
The computer monitor 110 can be configured to receive one or more patient-information
clectrical signals that convey information about a patient’s physiological conditions. One or
more components of the computer monitor 110 may be releasably coupled to the other
components of the monitor. For cxample, the display 280 may be detachable from the basc.
The display 280 may include the computer processor and other clectrical circuitry used in
processing the signals, or the processor may be included in other components of the

montor 110,

10
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(86271 The computer monitor 110 also can be configured to receive a gatekeeper
clectrical signal. In some cmbodiments, the computer monitor 110 is configured to receive,
process, calculate, and/or identify an ambient temperature value from the gatckeeper
clectrical signal, which can be an actual ambient temperature value or a simulated ambient
temperature value,

{328} As schematically illustrated in an example in Figure 4, block 300 shows
that the computer mounitor 1 can monitor the gatekeeper signal or verification signal, such
as on a generally continuous basis, checking periodically whether a gatekeeper signal or
verification signal has been received, as shown in block 310, {f some type of electrical signal
has been received by the monitor 110 at the gatckeeper signal clectrical connection, then the
computer processor of the monitor 110 can be configured to analvze the signal, as shown in
block 320, to determine whether the signal 1s within a particular range of values, or exhibits a
particular shape or variance over time, and/or domonstratcs any other particular
characteristics that the computer processor of the monitor 110 is programmed to recognize as
indicative of a gatckeeper signal {such as either an actual temperature signal or a simulated
temperature signal), as shown in block 330,

13629] In some embodiments, as ilustrated in block 340, the computer monitor
F1Q can be programmed to enable receipt of the patient information signal, processing of the
patient information, storage of the patient information signal in memory, trarsmussion of the
patient information signal, and/or display the patient information, only after, and/or only for
so long as, the gatekeeper electrical signal 18 transmitted to the computer monitor. fn some
embodiments, the computer monitor 110 recetves the gatekeeper signal from the patient
sensor 120 and compares it to a predetermined range of values, thus determining whether the
ambicnt temperatire sensed by the pationt monitor is within a predetermined range of
ambient temperatures, such as a predetermined range of standard room femperature values.
As shown n block 350, if the signal received at the gatekeeper signal electrical connection
on the monitor 110 is determined not to be an actual or simulated temperature signal, then
the monitor 114 can initiate an crror protocol, which in some embodiments can produce one
or more dispiays of information to the user, such as an error message, as shown in block 360,
or information about the proper type of sensor 120 and/or cable to be used with critical-care

patient monttoring system 100, and/or the proper way to attach a sensor 120, as shown in

11
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block 370; and/or the crror protocol can clear and/or disable the display of physiological
information from the patient on the computer display 280, as shown in block 380, since such
information might be incorrect or unrcliable if the gatckeeper signal or verification signal is
determined to be incorrect.

[0830] In some embodiments, the computer processor of the compuier monitor
does not utilize the gatckeeper clectrical signal to process, analyze, calculate, or obtain any
patient information from the patient-information clectrical signal or signals or from any other
source; rather, the patient information contained in the patient-information electrical signal is
independent from and is not required fo be calibrated, adjusted, or modified by the
gatckeeper eloctrical signal.

(80311 When the gatekeeper electrical signal represents a simulated temperature
value, but not an actual temperature value, the coroputer monitor can in some embodiments
receive such gatckeeper clectrical signal as an actual temperature value and proceed to
function normally and display patient data in a normal manncr, as though the gatckeeper
clectrical signal were produced using an actual temwperature value. Since the gatekeeper
clecirical signal 1s not normally utilized to calibrate, modify, normalize, or adjust the paticnt
information in the paticnt-information eloctrical signal, the simulated temperature valuc of
the gatckeeper clectrical signal may not affoct the accuracy of the patient data. Thus, the
same computer monttor can be configured to function properly, in some embodiments, with a
patient sensor that is configured to produce a gatekeeper electrical signal using an actual
temperature measurcment or a patient sensor that merely produces a signal with a simulated

fermperature,
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THE FOLLOWING 15 CLAIMED:

I A disposable patient-monitoring device configured to be attached to tubing in
fluid communication with a patient’s blood vessel, and configured to be attached in electrical
communication with a computer processor, the patient-monitoring device comprising:

at least one pressure sensor configured to be in fluid communication with a
patient’s blood vessel through a fluid-recciving region in the pressure sensor and
configured to be in electrical communication with a computer processor, the pressure
sensor being configured to sense a pressure wave in the patient’s vasculatare and
heing configured to fransnut at least one patient-information electrical signal to the
computer processor that indicates a physiological paramcter of a patient;

a signal generator that is configured to send a gatekeeper clectrical signal to
the computer processor that indicates or simulates an ambient temperature at the
disposable patient-monitoring device, outside of the fluid region, to cnable the
computer processor to confirm that the cardiac-monitoring device is attached in
electrical communication with the computer processor, the gatekeeper electrical
signal not including diagnostic or physiclogical information about the patient;

wherein the information conveyed by the patient-information clectrical signal

is not required to be calibrated or modified by the gatekeeper electrical signal.

2. A patient-moounttoring system comprising the disposable patient-monitoring

device of Claim 1, in combination with the computer processor,

-~

3. The disposable patient-monitoring device of Claim 1, further comprising a

housing.
4 The disposable patient-monitoring device of Claim 3, wherein the deviee is

configured to weasure an actual ambient temperatire, and the ambient temperature is

measured by a temperature sensor,

13



WO 2015/130705 PCT/US2015/017377

5. The disposable patient-monitoring device of Claim 4, wherein the ambient

temperature is measured inside of the housing.

6. The disposable patient-monitoring device of Claim 4, wherein the ambient

temperature i3 measured cutside of the housing.

7. The disposable patient-monitoring device of Claim 1, wherein the gatckecper

clectrical signal is generated by a simulator, not an actual temperature measurement.

8. The disposable patient-monitoring device of Claim 7, wherein the device does

not include any temperature sensor,

9. A method of enabling cardiac monitoring comprising:

providing to a user a disposable cardiac-monitoring device comprising at least
onc pressure sensor configured to be in fluid communication with a patient’s blood
vessel to sense a pressure wave in the patient’s blood vessel, and configured to be in
electrical communication with a computer processor o transmut at least one
physiclogically derived electrical signal to the computer processor that indicates a
cardiac parameter of a patient, and configured to generate a verification signal that
indicates or simulates an ambicnt temperature at the disposable cardiac-monitoring
device outside of the fluid region, the verification sigoal not being required to
calibrate or otherwise modify the physiologically derived clectrical signal;

instructing a user to attach the disposable cardiac-monitoring device so as o
be in fluid communication with the patient’s blood vessel; and

instructing a user to attach the disposable cardiac-monitoring device so as to

be in electrical communication with the computer processor.

16, A method of enabling cardiac monitoring of a patient comprising:
obtaining a disposable cardiac-monttoring device; attaching the cardiac-
monttoring device 80 as to be in fluid communication with a patient’s vasculature;

and attaching the cardiac-monitoring device so as to be in clectrical communication

14
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with a computer processor, thereby permitting the cardiac-monitoring device to sense
a pressure wave in the patient’s vasculature and transmit a pressure-wave signal to
the computer processor and permitting the cardiac-monttoring device to create a
second signal that indicates or simulates a temperature at the cardiac monitoring

device outside of a region of the cardiac-monitoring device that contains fluid.

1. A gatckeeper signal-generating device configured to be attachable so as to be
in clectrical communication with a2 medical computer processor and a disposable pationt
pressure sensor having a liquid-receiving region configured to receive liguid during use, the
gatekeeper signal-generating device comprising:

a signal generator configured to send a gatckeeper clectrical signal to the
medical computer processor that indicates or simulates an ambient temperature,
outside of the liguid-receiving region, the gatekeeper clectrical signal being isolated
from and not configured to be used to modify or calibratc any patient-information
signal;

a first clectrical connector configured to attach the gatckeeper signal-
generating device to the medical computer processor; and

a sccond electrical connector configured to attach the gatckeeper signal-

generating device to the disposable patient pressure sensor.

P2, The combination of the gatekeeper signal-gencrating device of Claim 11 and

the medical computer processor.

t3.  The combination of the gatekeeper signal-generating device of Claim 11 and

the disposable patient pressure sensor,

14. The gatckeeper signal-gencrating device of Claim 11 in clectrical

communication with an electrical cable.

I5. The gatckeeper signal-generating device of Claim 14 cmbedded in an

electrical cable.
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