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MEDICAL MONITORING SYSTEM WITH
OPEN DEVICE ARCHITECTURE

RELATED APPLICATION

[0001] This application claims the benefit of U.S. Provi-
sional Application No. 61/165,254 filed Mar. 31, 2009, which
application is hereby incorporated herein by reference.

BACKGROUND

[0002] The present disclosure relates generally to medical
monitoring devices, and more particularly to apparatus,
methods and systems for monitoring and displaying multiple
physiological parameters presented from a patient.

[0003] In modern medicine and modern healthcare facili-
ties, the presence of and need for specialized patient care
monitors continues to increase. These monitors continue to be
state of the art, microprocessor driven devices critical to the
precise care of the patient. It is often the case that modern
physiological sensors and monitors present data in a variety
of ways that can impart critical information regarding a
patient’s condition. For example, sensors and monitors can
relate critical data related to pulse oximetry, airway manage-
ment, patient temperature, heart rate, and blood oxygen levels
as well as others.

[0004] Often, more than one of these devices monitors a
patient’s condition at a particular point in time. The need for
physicians and medical personnel to have access to these
physiological parameters can be life-critical. Medical person-
nel can understand and monitor a patient’s physiological
well-being based on this information, which can assist in
determining an appropriate course of action.

[0005] Typically, current modern sensors and monitoring
systems and apparatuses are designed with a proprietary con-
nector for each type of sensor. Each connector between a
sensor and a monitoring system links to a hard-wired circuitry
or to a module which may control the sensor and extract
useful information desired by medical personnel. The data
and information from multiple sensors is commonly com-
bined on a display for usage by the attending medical person-
nel. FIG. 1 shows a multi-parameter monitor which may be
utilized in medical situations. A user interface and display 10
receives signals from a processor 20. The user interface and
display publish the resulting information to medical person-
nel. The processor 20 receives information and data from a
plurality of specialized sensor modules, which may be pur-
chased from a third party. Alternatively, the processor 20 may
directly interface with one or more sensors. In the example
shown, the specialized processors are an ECG processor 30,
an oximetry processor 31, a noninvasive blood pressure
(NIBP) processor 32 and a temperature processor 33. The
specialized processors in turn receive individual and special-
ized signals sensed by a plurality of specialized sensors.
These specialized sensors including ECG sensor 40, oxim-
etry sensor 41, blood pressure cuff 42 and temperature sensor
43 connect to the respective processor 30, 31, 32, 33 using
proprietary connectors. The Figure shows a proprietary ECG
connector 50, a proprietary oximetry connector 51, a propri-
etary NIBP connector 52 and a proprietary temperature con-
nector S3.

[0006] As medical technology advances, more technology
is utilized in a wider variety of manners. It is foreseeable that
additional technologies may be introduced into a medical
environment. It is foreseeable that current methods or utilities
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of measuring certain physiological parameters may not have
been conceived when a healthcare facility purchased their
existing monitors. It is also foreseeable that current physi-
ological parameter measurements may be replaced by new
physiological parameter measurements that are not yet con-
templated but may enable better medical care decisions and
outcomes.

[0007] As devices to measure additional parameters are
added to operating rooms and other health care facilities,
intensive care units and other medical providers must learn to
operate and configure a multiplicity of devices. These addi-
tional devices lead to more cluttered work areas and tangles of
patient cables. The increase in dedicated and proprietary
interfaces will also force these units and providers to navigate
an ever increasing range of user interfaces while manually
consolidating and recording vital signs or silencing alarms
which may be not useful or redundant due to an overall
medical assessment.

[0008] The lack of communication between monitors may
make it challenging to configure intelligent alarms. Due to the
increasing and large number of false or redundant alarms,
healthcare workers may disable or ignore events which could
be critical to a patient’s well being. A monitor connected to a
plurality of sensors may better prioritize alarms. For example,
a loss of pulse detection from a previously noisy oximetry
sensor may be of less concern to a care provider if the patient’s
ECG and respiration are stable. However, a loss of respira-
tion, QRS complexes, and oxygen desaturation within a short
period of time may trigger a very high priority alarm.

[0009] Multiple parameter monitoring systems were
designed in their current manner because it was not typically
practical for a patient to wear a sensor which included all of
the electronics to do its own processing. For instance, a
patient may wear an ECG sensor containing electrodes con-
nected to a cable, but any signal amplification, filtering, digi-
tization or digital processing occurs within the monitor.
[0010] Accordingly, there may be a need for small stand-
alone sensors which are wearable by the patient and may
process their own data. These modern sensors will have the
capability to communicate to one or more monitors through a
standard wired or wireless interface.

SUMMARY

[0011] In an embodiment of the disclosure, a monitoring
system for physiological data may be provided. The physi-
ological data is generated by sensors disposed on or in a
patient. The embodiment also includes a multi-parameter
monitor interfacing with the sensors. The monitor provides a
connection point nearby a patient which can easily be trans-
ported with the patient. This eliminates the need to disconnect
numerous cables or should the patient be transported from
one area of a health care facility, such as an intensive care unit,
to another area of the health care facility, such as an x-ray
laboratory. The monitor communicates with a display and
user interface to publish data provided by the sensors, pro-
cessed by the monitor and used by medical personnel for
decision making purposes.

[0012] Inanembodiment, the sensors are connected to the
monitor via a common connection means. By common, it is
intended to indicate that the connectors are common between
the sensors—that the sensors utilize a single or a minimum
number of connection types. In this embodiment, the sensors
all utilize the same connector type. For example, the sensors
all connect to the monitor utilizing a Universal Serial Bus
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(USB) connection. It is recognized that there are many avail-
able options for suitable connection types. Some examples
include Ethernet, Universal Asynchronous Receiver Trans-
mitter (DART) or other proprietary means. Alternatively, the
sensors are connected to the monitor via a common wireless
link. For example, the sensors would all connect to the moni-
tor utilizing IEEE 802.11 wireless networks. It is recognized
that there are many options for a suitable wireless link. Some
examples include Bluetooth, IEEE 802.15.4 and other pro-
prietary means. The use of a common connection type pro-
motes ease of exchange or addition of sensors without hard-
ware modifications.

[0013] In an embodiment, the monitor is linked to one or
more displays via a wired link, The displays receive measure-
ments from the monitor for display. The displays are also
capable of sending information back to the monitor for
change of settings, such as to change the update rate of a
non-invasive blood pressure measurement or altering the dis-
play parameters based on user preferences, In one embodi-
ment, the display is easily transportable with the monitor
when it is necessary to transport the patient to a different
portion of the healthcare facility. It is alternatively possible
that the display is easily disconnected from the monitor dur-
ing transportation of the patient and the monitor can easily
connect to a display located at the destination location in the
health care facility.

[0014] Alternatively, the monitor is connected to the dis-
plays via a wireless link. The monitor is configured to provide
a wireless signal that is detectable by the display in a particu-
lar location of the health care facility. For instance, when a
patient enters a particular location in a health care facility, a
display in that location will detect the proximity of the moni-
tor traveling with the patient and automatically link to that
monitor and display the physiological parameters associated
with that patient. An authentication method may be used to
prevent the unwanted display of information from another
nearby patient, or to ensure that only authorized personnel are
able to view said parameters.

[0015] Astime goes by, current techniques and sensors may
be replaced or augmented by new sensors that provide similar
data, or which may provide monitoring of new physiological
parameters. In one embodiment, a monitor may download
new software and drivers for connecting with the new or
augmented sensors. In this embodiment, each new sensor
provides the necessary software and drivers. Memory, such as
Flash or ROM, residing on the sensor itself may be read by the
monitor. When a sensor is connected to a monitor, the monitor
will detect a new device. The monitor will then automatically
search the new sensor, or other areas, such as the Internet, for
software and driver information and download the necessary
information to enable communication between the two
devices and correct processing and display of parameters.
However, for cost sensitive or disposable devices, this may
increase costs.

[0016] Alternatively, the monitor and sensor will operate
under a cooperative protocol by which the sensor will
exchange configuration information with the monitor. Such a
protocol may be an open standard allowing any sensor manu-
facturer to interface with the monitor. Alternatively, the pro-
tocol may be proprietary to prevent untested or unqualified
sensors from interacting with the monitor and displays. Such
a protocol may include the patient Identification information
associated with the sensor, the number of channels supported
by the sensor, and for each channel the available information
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may include the class of data from a known set if applicable
(e.g. heart rate, ECG, cardiac output, blood pressure) or “new
sensor type”, the type of display required for each channel
(e.g. precision, update rate, title, and unit requirements for
measurements such as heart rate or temperature), sensor
alarm status information (e.g. default alarm limits and sever-
ity). The monitor may configure alarms such as heart rate
from all sources with the same range, and alarm intelligently
based on known sensor types. It may also compare heart rate
from different sources.

[0017] In order to maintain simplification of sensor
devices, the software and drivers may be downloadable by the
staff at a health care facility. Upon receipt of a new or aug-
mented sensor, the health care facility will also receive a
means for downloading the appropriate software and drivers
to its monitors. It is understood that there are numerous to
upgrade the software, including at least memory storage
devices and wired or wireless networks. Once the health care
facility has obtained the appropriate software and drivers, it
can download it to all of its monitors so that they are ready to
connect and communicate with the new or augmented sen-
sors. It is understood that this may be an automated process
which upgrades a large number of monitors at once via a
network connection such as Ethernet, or a mesh network such
as IEEE 802.15.4.

[0018] Within any medical environment, there may be mul-
tiple health care professionals that need to access and view
physiological data simultaneously in relation to one patient.
An example of this would be in an operating room where an
anesthesiologist needs to access a certain set of parameters
and data, the operating physician needs to access a different
set of parameters and data and a third professional needs to
access a third set of parameters and data. Each professional
has their own preferences and needs. As such, in one embodi-
ment, each professional would be able to customize a display
for their use. In the operating room example, multiple dis-
plays would provide individualized viewing for critical health
care providers. The anesthesiologists could customize their
display as well as could the surgeon and other health care
providers.

[0019] The customization of viewing discussed above
could be automated in one embodiment. For instance, the
anesthesiologist would be able to determine his or her pref-
erences in advance and save those preferences. The saved
preferences would be downloadable to the monitors. Upon
entering the operating room the anesthesiologist would enter
apersonal identification into the system that would recognize
the anesthesiologist and provide the appropriate preferences
to the display. Alternatively, a medical provider would carry a
personal identification device identifying the operator, much
like a typical identification badge carried by a vast number of
persons employed by any number of corporations in the
world. Upon entering within a proximity of the patient’s
monitor, the monitor would sense the presence of the medical
provider and select that provider’s preferences for display. A
priority system could select the appropriate preferences in the
instance when multiple providers were within proximity to
the monitor.

[0020] A single monitor system will be capable of consoli-
dating, time synchronizing, and logging all data from the
patient for display. In one embodiment, a display is mounted
in the patient’s room. Alternately, a display is attached to the
patient’s bed. When attached to the bed, it easily travels with
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the patient to provide constant communication with the moni-
tor and display constant critical information during transport.
[0021] When a patient is moved from one portion of the
medical facility to another, no burdensome disconnection and
reconnection of sensor wires is required. The portable display
would suffice for transport until a larger display mounted in
the destination location connects to the monitor and displays
the necessary physiological data. This automatic transfer of
connections provides invaluable time savings in a medical
facility where time is of the essence.

[0022] Many other objects, features and advantages of the
present disclosure will be evident to those of ordinary skill in
the art from the following more detailed description, particu-
larly when considered in light of the accompanying drawings
and the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] TIllustrative embodiments of the disclosure are illus-
trated in the drawings, in which:

[0024] FIG. 1 illustrates a multi-parameter sensor system;
[0025] FIG. 2 illustrates an embodiment of a universal
multi-parameter monitor and display system;

[0026] FIG. 3 illustrates an embodiment of an alternative
universal multi-parameter monitor and display system; and
[0027] FIG. 4 illustrates an embodiment of a health care
facility setup for a monitor and display system.

DETAILED DESCRIPTION

[0028] Inone embodiment, the present disclosure provides
a system and method for a universal multi-parameter monitor
providing increased flexibility to health-care providers as
well as simplicity of use with regard to communication
between a plurality of sensors and a monitoring system. A
plurality of sensors will communicate with a monitor system
in a common manner and allow increased mobility and con-
stant monitoring of patients during transport to different parts
of a facility. A monitoring system will communicate with and
provide information for display to a controlled set of visual
displays. The display of viewable information can be custom-
ized so that it provides information specifically relevant or
preferential to a particular health-care provider or to a cat-
egory of health-care providers such as a nurse or anesthesi-
ologist or cardiologist.

[0029] Referringto FIG. 2, an embodiment of a physiologi-
cal parameter sensing and monitoring system 210 is shown.
The system 210 may include a plurality of sensors 220 con-
nected to a patient (not shown). ECG electrodes 222 attached
to connector 232 provide an electrocardiogram. An oximetry
sensor 224 attached to connector 234 provides pulse rate and
oxygen saturation. A Non-Invasive Blood Pressure (NIBP)
cuff 226 attached to connector 236 provides blood pressure
information. A body temperature monitor 228 attached to
connector 238 provides temperature information. Four con-
nectors are shown in the example in FIG. 2, however it is
understood that fewer or more sensors and connectors could
be provided, and that different sensor types can be connected
to a patient to provide information to a health-care provider.
The sensors 220 interface with a processor 240, via the con-
nectors 232,234, 236 and 238. The monitor 240 processes the
signals provided by the sensors 220. The connectors 232,234,
236, 238 provide the connection between the sensors 220 and
the processing unit or monitor 240. In this embodiment, the
connectors, or interface means, 232, 234, 236, 238 are inte-
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gral to the monitor 240 such that they are provided in the same
over all “box” or unit. Alternatively, the connectors, or inter-
face means, 232, 234, 236, 238 may be physically separated
from the monitor 240 so that it comprises a separate unit or
hub communicating with the processor.

[0030] Ahub, suchasa USB hub, is a peripheral that allows
many devices to be connected to a single USB port on the host
or monitor or on another hub. Hubs are often built into the host
or monitor. However, it is possible to separate the hub from
the monitor or host and provide a separate connection
between the hub and monitor or host.

[0031] According to an embodiment, the connectors 232,
234, 236 and 238 between the sensors 220 and the monitor
240 may be all common to each other. For example, the
connectors 232, 234, 236 and 238 operate in accordance with
the USB standard. USB is a serial bus standard to connect
devices to a host computer. USB allows many peripherals to
be connected using a single standardized interface socket and
to improve plug and play capabilities by allowing hot swap-
ping; that is, by allowing devices to be connected and discon-
nected without rebooting a processing unit or turning off the
device. Other convenient features include providing power to
low-consumption devices, eliminating the need for an exter-
nal power supply; and allowing many devices to be used
without requiring manufacturer-specific device drivers to be
installed. USB is intended to replace many varieties of serial
and parallel ports that otherwise may exist in a multi-param-
eter monitoring system. One skilled in the art will realize that
there are suitable alternatives to USB for a wired interface.
For example, Ethernet and a Universal Asynchronous
Receiver Transmitter (UART) are examples of available con-
nection types. It is also understood that in addition to the
requirements for USB, Ethernet or other standards, electrical
isolation may be required in the monitor and sensor to ensure
the safety of the patient.

[0032] Alternatively, it is envisioned that a limited number
ofinterface types for the connectors 232, 234, 236, 238 can be
utilized. Although a certain amount of simplicity in using a
single interface type for the connectors 232, 234, 236, 238
may be sacrificed, flexibility is gained by allowing more than
one type of interface. Itis recognized that the number of types
of interfaces should be capped at an acceptable level. Any
number more than two types of interface may defeat the
simplicity obtained through the disclosure. However, it is
understood that the number of sensor interface types is not
otherwise limited.

[0033] Inanembodiment, the processor 240 conditions the
received signals in accordance with appropriate standards and
prepares the resulting data for transmission to a display and
user interface 250. This processing of signals received from
sensors via wired connectors 232, 234, 236, 238 and may
include signal amplification, filtering, digitization and digital
processing. Alternatively, where it is practical to embed elec-
tronics and processing devices with the sensors 220, wherein
the sensors process, at least partially, their own data.

[0034] The transmission from the processor 240 to the dis-
play and user interface is via a wired connection 260. Similar
to the interfaces between the sensors 220 and the monitor 240,
the interface 260 between the monitor 240 and the display and
user interface 250 is wired in this embodiment of the disclo-
sure. The display interface 260 is similarly one of any com-
mon typeinuse today and is understood by those skilled in the
art. Also, the monitor 240 is capable of interfacing with a
plurality of display and user interfaces 250. The interface 260
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between the monitor 240 and the display and user interfaces
250 is a two way communication interface which enables the
user to provide inputs which are transmitted to the monitor
240. Acceptable communication interfaces include those pre-
viously discussed, such as an USB, or a FireWire type inter-
face. Examples of inputs which a user, via the user interface
250, would provide include display parameters to meet medi-
cal standards, the preferences of a particular user and medical
provider identification.

[0035] Still referring to FIG. 2, sensors 220 may be discon-
nected from monitor 210 without adverse effect on any other
sensor processing that may be undergoing in the monitor 210.
This is due to the hot swapping characteristics of many inter-
face types, such as USB. Also, additional sensors can be
connected to the monitor 210 during processing of the data
from other sensors 220. Due to the universal aspect of the
monitor 210 and the standardized connectors 232, 234, 236,
238 utilized to connect the sensors 220 to the monitor 210, the
monitor 210 will detect the attempt to interface a new sensor.
Each sensor 220 will possess an identification mechanism
that is common with the type of sensor interface being uti-
lized. The processor 240 recognizes the type of sensor being
connected and connects accordingly. The processor 240 pro-
cesses the data received from new sensor 220 utilizing any
necessary software that was downloaded to the monitor 240
either via a “plug-in” module or remotely. This is discussed
more fully later in this description.

[0036] A standard wireless interface 270 connects to an
external source capable of downloading software to processor
240. The wireless interface 270 may connect to a central
control (not shown) located at a remote location. Possible
remote locations include an administrative post within the
health-care facility such as a nursing station or external to the
healthcare facility and responsible for maintaining current
software on monitors 210 under its control. Upon receipt by a
health care facility of a new or augmented sensor, the central
control station downloads software to all relevant monitors in
the facility via the wireless interface.

[0037] Alternatively, any software required for proper
interfacing of the sensors 220 resides on each new sensor that
may be connected to the monitor 210. The sensor 220 stores
a “plug in” software module on itself, which is capable of
downloading and installing by the processor 240. The sensor
220 exchanges configuration information with the processor
240. This exchange operates in line with a protocol which
may be an open standard allowing any sensor manufacturer to
interface with the monitor 210. Alternatively, a proprietary
protocol prevents untested or unqualified sensors from inter-
acting with the monitor 210.

[0038] As is known in the art, a standard connection type
such as USB is linked through a series of hubs. When a USB
device is first connected to a USB host or monitor, the USB
device enumeration process is started. The enumeration starts
by sending a reset signal to the USB device. The speed of the
USB device is determined during the reset signaling. After
reset, the host reads configuration information from each
USB device, and the device is assigned a unique address. If
the device is supported by the host, the devices’ drivers
needed for communicating with the device are loaded and the
device is set to a configured state.

[0039] In another embodiment, a plurality of sensors will
communicate with a monitor system in a common manner
and allow increased mobility and constant monitoring of
patients during transition to different parts of a facility. A
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monitoring system will communicate with a plurality of sen-
sors and provide information for display to a controlled set of
visual displays. The display of viewable information is con-
figured to provide relevant information to the appropriate
health-care provider.

[0040] Referringto FIG. 3, an embodiment of a physiologi-
cal parameter sensing and monitoring system 300 is shown.
The system 300 includes a plurality of sensors 320, a monitor
340 and a plurality of display and user interfaces 370. The
sensors 320 are connected to a patient (not shown). The
sensors 320 connect to the monitor 340 by means of the
connectors 330. ECG electrodes 322 provide cardiac infor-
mation. An oximetry sensor 324 provides blood chemistry
information. A NIBP sensor 326 provides blood pressure
information. System 300 also comprises a body temperature
monitor 328 which provides body temperature information.
Three sensors are shown in the example in FIG. 3 as part of the
group of sensors 320, however it is understood that fewer or
more sensors can be connected to a patient to provide critical
health information to a health-care provider. Also shown in
FIG. 3 is a connector 338. This connector 338 is connectable
to a new or augmented sensor. It is understood that FIG. 3
illustrates an embodiment where the connectors 330 can be
either a wired or a wireless set of connectors—or a combina-
tion of wired and wireless. Alternatively, where a plurality of
wireless sensors is used, it is understood that the wireless
sensors 320 would connect to a standard wireless interface
360. This wireless interface 360 provides connectivity to all
of the wireless sensors 320 as well as to the displays 370 as
more fully described below.

[0041] In an embodiment, the monitor 340 comprises a
plurality of connectors 330. In this example, there is an ECG
connector 332, an oximetry connector 334, an NIBP connec-
tor 336 and a body temperature connector 338. It is under-
stood that each interface 330 is not dedicated in that it is
capable of disconnecting from the sensor 320 shown and
connecting to a new or different sensor 320. The monitor 342
further comprises a processor 345 connected to the connec-
tors 330. The processor 345 connects to a wireless interface
360. The wireless interface 360 connects wirelessly to a plu-
rality of display and user interfaces 370. It is understood that
more or less than the two displays and user interfaces shown
are connectable to the monitor 340 via the wireless interface
360.

[0042] The sensors 320 interface with the universal multi-
parameter monitor 340 via the connectors 330. The connec-
tors 330 between the sensors and the monitor 340 all support
a common interface type. For example, the interfaces 330 all
operate using a USB connection. One skilled in the art will
realize that there are again suitable alternatives to USB for an
interface. For example, Ethernet and Universal Asynchro-
nous Receiver Transmitter (UART) are examples of available
connection types. As described above, it is also understood
that wireless links may replace, or be used in parallel with, the
standard connectors 330. Suitable wireless interface tech-
nologies include IEEE 802.11 wireless networks, Bluetooth,
IEEE 802.15.4 as well as other proprietary alternatives.
[0043] Asshown in FIG. 3, multiple sensors 320, 328 inter-
face with the connectors 330 and with the monitor 340. It is an
aspect of the current disclosure that sensors may interface
with the monitor 340 via either the wired connectors 330 or
the wireless interface 360 or both. Alternatively, some, or all,
of the connectors 330 are wireless interfaces and the sensors
220 interface with the connectors wirelessly. Such interfacing
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means by the sensors will further eliminate cable clutter and
confusion in the medical environment, Accordingly, as an
example, sensor 328 is shown interfacing with the monitor
340 via the wireless interface 360. It is understood by those
skilled in the art that more, fewer, or all, of the sensors 320
may interface wirelessly with the monitor 340 via the wireless
interface.

[0044] It is understood that whereas some sensors may
logically use wireless sensor interfaces, other sensor types
may logically necessarily continue to utilize wired interfaces,
For example an SPO2 sensor may be a small wireless device,
but defibrillation electrodes which can both monitor or shock
a patient need to generate 10’s of amps of current at thousands
of Volts. Currently defibrillation electrodes more likely utilize
a wired interface due power consumption rationales. Accord-
ingly, in one embodiment of the disclosure, the monitor has
means for wireless and wired connectivity to accommodate a
plurality of sensors using either or both methodologies.
[0045] Themonitor 340 provides a connection point nearby
the patient (not shown) which can easily be transported with
the patient. Accordingly, the monitor 340 can attach to the
patient or alternatively it can attach to the bed or transporta-
tion device (not shown) used by a health care facility. Trans-
portation of the monitor 340 along with a patient eliminates
the need to disconnect cables or re-located displays if, for
instance, the patient is transported from one portion of a
health care facility to another.

[0046] In an embodiment, the universal sensor processor
345 connects to an interface means 360. In this instance, the
interface means 360 is a wireless interface. One skilled in the
art will understand that there are a multitude of suitable
options for a wireless interface 160. For example, suitable
wireless interface technologies include IEEE 802.11 wireless
networks, Bluetooth, IEEE 802.15.4 as well as other propri-
etary alternatives.

[0047] The interface means 360 provides a connection
between the universal sensor processor 345 and a primary, or
secondary, display 370. The display 370 show the processed
information gathered by the sensors 320 and processed by the
universal sensor processor 345.

[0048] In the embodiment in FIG. 3, the universal multi-
parameter monitor 340 is a portable device that is easily
transported with a patient from one portion of a facility to
another. The wireless interface 360 allows the monitor 340 to
easily connect to a display 370 that is within proximity to the
monitor 340. FIG. 3 shows a second, alternative display 370
connected to the monitor 340 via the wireless interface 360. It
is possible that more displays are connectable to the monitor
340. For instance, it would be convenient for multiple dis-
plays to be located in an operating room. An anesthesiologist
is likely interested in a different set of data from a chief
surgeon or from another medical provider within an operating
room. Multiple displays allow each healthcare provider to
view their sensor data preferences individually without inter-
fering with the other healthcare providers. Each display is
configurable to display the sensor data of interest and more
than one control panel may be available to configure the
displays or silence alarms without walking around the
patient’s bed.

[0049] Accordingly, each display 370 may be capable of
communicating with the monitor 340 via the wireless inter-
face 360. A user is capable of providing inputs to the primary
display 370 for, for instance, to indicate a preferred setting.
Moreover, the displays 370 are capable of providing a signal
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that is sensed by the monitor 340. Each display 370 may
provide a signal that identifies the display 370 and provides
initial preference settings to the monitor 340.

[0050] Alternatively, each area or room of the healthcare
facility may provide a wireless signal detectable by a monitor
340 that allows a monitor 340 to identify what location or
room it is in and provide the appropriate preferences for that
location. For instance, if the monitor 340 is moved along with
a patient into an operating room, the monitor 340 may detect
a wireless signal from the operating room that allows it to
determine that it has entered predetermined limited range of
the operating room locale and provide the appropriate pref-
erences to the displays 370 in the room. Each display 370 will
have been preset to indicate the appropriate preferences.
[0051] It isunderstood in the art how two different devices
will recognize each other over a wireless network. A Wireless
Local Area Network (WLAN) is a wireless alternative to a
computer LAN that uses radio instead of wires to transmit
data back and forth between two devices, or multiple devices.
Wi-Fi is a commonly used wireless network in computer
systems to enable connection to devices that have Wi-Fi func-
tionalities. Wi-Fi networks broadcast radio waves that can be
picked up by Wi-Fi receivers attached to different computers
or mobile phones. Fixed wireless Data implements point to
point links between computers or networks at two locations,
often using dedicated points. These are just some examples of
wireless networks and it is understood that any wireless net-
work is acceptable if it provides suitable confidentiality, data
protection and reliability.

[0052] Additional to the portable aspects of the disclosure
described above and to the ease of connection to a display
system in a defined location such as an operating room or a
recovery room, the monitor 340 also communicates with a
central system (not shown). This allows the sensors 330 to be
monitored from a remote location, such as a nursing station or
amore senior physician keeping track of the status of multiple
patients.

[0053] Inanother embodiment, the primary display 370, or
one of the secondary displays 370, is also portable and attach-
able to the bed or transportation vehicle of the patient (not
shown) such as a wheel chair. The single monitor 340 asso-
ciated with a patient would consolidate, time synchronize and
log all data from the patient. When the patient is moved from
one location, such as an operating room, to another location,
such as ICU, no sensors 320 need to be disconnected and the
portable bedside display 370 provides constant information
during transport or until a larger display 370, which is more
permanently mounted in a destination area, can communicate
with the processor 340 via the wireless interface 360.

[0054] In the embodiment shown in FIG. 3, the standard
wireless interface 370 is connectable to an external source
capable of downloading software to the monitor 340. Much
like the embodiment described in relation to FIG. 2, down-
loaded software will be for purposes of operating any new
sensor 320 or updated sensor 320. In the embodiment shown
in FIG. 3, the wireless interface 360 connects to a central
control station (not shown) located at a remote location. The
remote location could be an administrative post within the
health-care facility or external to the healthcare facility and
responsible for maintaining current software on monitors 340
under its control. Upon receipt by a healthcare facility of a
new or augmented sensor, the central control station down-
loads software to all relevant monitors in the facility via the
wireless interface.
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[0055] Alternatively, the software necessary to download
required for proper interfacing of the sensors 320 resides on
each new sensor that may be connected to the monitor 340. In
this embodiment, the sensor 320 stores a “plug in” software
module on itself, which is capable of downloading and
installing by the monitor 340. The sensor 320 exchanges
configuration information with the monitor 140. This
exchange operates in line with a protocol which may be an
open standard allowing any sensor manufacturer to interface
with the monitor 340. Alternatively, a proprietary protocol is
used to prevent untested or unqualified sensors from interact-
ing with the monitor 340 and display 370.

[0056] FIG. 4 shows an example operating room facility
using an embodiment of the disclosure described in relation
to FIG. 3. A patient 400 may be located in the center of the
room on an operating table 410, A surgeon’s work zone 420 is
next to and abutting the operating table 410 and the patient
400. A surgeon’s display and user interface 430 is located in
a convenient location relative to the surgeon’s zone 420. A
universal sensor monitor 440 is located on the side of the table
410 opposite the surgeon’s zone 420. An anesthesiologist’s
zone 450 is located at one end of the table 410 and an anes-
thesiologist’s display and user interface 460 is located in a
convenient location appropriate for viewing by an anesthesi-
ologist.

[0057] FIG. 4 also shows a ventilator 470. In an embodi-
ment, dedicated hardware such as a ventilator 470 or an
infusion pump (not shown) can communicate with the moni-
tor 440. The monitor 440 will display settings and status or be
controlled from to one of the display and user interfaces 430,
460 or from a central location (not shown). The ventilator 470
may contain a wireless interface (not shown) that allows it to
communicate with the monitor 440.

[0058] It is understood that the zones and locations
described in regard to FIG. 4 are examples and one skilled in
the art, for example a surgeon, will have preferences for
display and monitor locations.

[0059] Upon completion of the surgery, the patient 400 will
be moved to a new location in the healthcare facility. The
multiple displays 430, 460 do not need to be disconnected
from the patient 400 or from the table 410. The patient 400
can be easily moved to a new location where display and user
interfaces will connect when the patient 400 is in the new
location. During transport of the patient 400, a portable dis-
play and user interface (not shown) can be attached to the
table 410 to allow constant monitoring. Automatic recogni-
tion of a monitor that comes within a proximity to a display
and user interface will cause the monitor 440 and display to
connect via a wireless interface.

[0060] While various embodiments have been described in
this application for illustrative purposes, the claims are not
limited to the embodiments described herein. Equivalent
devices or steps which operate according to principles of the
present disclosure may be substituted for these described, and
thus fall within the scope of the claims that follow:

What is claimed is:

1. A system for monitoring physiological data of a patient,

the system comprising:

a monitor, said monitor comprising at least one processor
interface and a sensor processor for receiving and pro-
cessing data from said processor interface; and

at least one sensor, said sensor being operable to sense a
parameter of interest related to the patient;
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wherein said at least one sensor operatively links to said
monitor by said processor interface, whereby data is
transmitted from said sensor to said sensor processor;
said data is processed by said processor and the pro-
cessed data is transmitted to an at least one display and
user interface by the processor interface.

2. The system of claim 1, wherein said at least one of said
at least one processor interface is operable to link to at least
one wireless sensor.

3. The system of claim 2, wherein said at least one display
and user interface is a wireless device and said at least one
wireless processor interface is operable to link to said display
and user interface.

4. The system of claim 3, wherein said display and user
interface comprises a screen and a user input mechanism, said
user input mechanism being functional for sending user
inputs to said sensor processor.

5. The system of claim 4, wherein the user inputs include at
least viewing preferences, display identification data and
parameter selection information relating to sensor data pro-
cessed by said monitor.

6. The system of claim 5, wherein the monitor provides
outputs via the processor interface to at least one of the at least
one display.

7. The system of claim 6, wherein at least one of the at least
one display and user interface sends a signal receivable by a
monitor within a predetermined proximity, said signal inden-
tifying the at least one display and user interface with an
identification parameter and providing initial setting prefer-
ences to the monitor.

8. The system of claim 7, wherein the at least one display
disconnects from the monitor when the monitor exceeds the
predetermined proximity in relation to the at least one display
and user interface.

9. An apparatus for monitoring physiological data gener-
ated by an at least one sensor located on or in a patient, the
apparatus comprising:

at least one processor interface, said at least one processor

interface being operatively connectable to said at least
one sensor; and

a sensor processor, said processor being able to process

data received from the at least one sensor via the at least
one processor interface;

wherein said apparatus is portable and connects via the at

least one interface to an at least one display and user
interface.

10. The apparatus of claim 9, wherein said at least one of
said at least one processor interface is operable to link to at
least one wireless sensor.

11. The apparatus of claim 10, wherein said at least one
wireless processor is operable to link to at least one wireless
display and user interface.

12. The apparatus of claim 11, wherein said apparatus
further comprises at least one display and user interface.

13. The apparatus of claim 12, wherein said apparatus can
be attached to a transportation device.

14. The apparatus of claim 13, wherein said monitor con-
nects in a generally continuous manner to a portable display
during transport from one location of a healthcare facility to
another location

15. The apparatus of claim 9, wherein the sensor processor
is downloadable with software and drivers, said software and
drivers providing connectivity with said at least one sensor,
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wherein the software and drivers are downloadable to said
sensor processor via a plug-in module which resides on a
Sensor.

16. A method of monitoring multiple physiological param-
eters of a patient from signals generated from a plurality of
sensors disposed on or in the patient, said method comprising;

connecting said sensors to a processor interface;

processing the signals received via the interface with a

multi-parameter processor to obtain processed physi-
ological data; and

transmitting the processed physiological data via an output

interface to at least one display and user interface;
wherein the display and user interface will provide a com-

bined viewer display of a set of the processed physi-

ological data according to a predetermined preference.

Sep. 30, 2010

17. The method of claim 16, further comprising the step of
transmitting the processed physiological data via an output
interface to a secondary plurality of display and user inter-
faces.

18. The method of claim 16, wherein said processor inter-
face is operable to connect to wired and wireless devices.

19. The method of claim 18, further comprising the step of
transmitting of the processed physiological data to a particu-
lar display and user interface ceases and transmitting of the
processed physiological data to a different display and user
interface initiates when the patient is transported from one
location of a healthcare facility to another.

Ed sk ES Ed Ed
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