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(57) Abstract

An integrated personal communcation and data entry device (10) includes a portable housing (12) and an internal controller (26)
coupled to the housing. A paging device (30) and a voice recording device (28) are coupled to the controller. A system for paging members
of a medical team is also provided. A paging signal dispatch system (40) includes a transmitter (42) configured to broadcast a paging signal
to page a plurality of pagers (10, 30) simultaneously and a receiver (44) configured to receive page acknowledge return signals from the
pagers. Each pager includes a receiver (30, 32) configured to receive the paging signal and a transmitter (30, 32) configured to send a page
acknowledge signal. The pager is configured to send the page acknowedge signal based on an input to the user input device (18).
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COMMUNICATION AND DATA ENTRY DEVICE

Background and Summary of the Invention

The present invention relates generally to communication and data entry
devices, and particularly to devices for use by personnel such as doctors and nurses in
a hospital environment. More particularly, the present invention relates to
communication devices carried by medical care givers for receiving signals directed to
members of a hospital team and data entry devices for processing voice information
dictated by a care giver.

Communication devices such as pagers and data entry devices such as
dictating machines are known. Care givers in hospital environments use such devices
routinely to receive messages and to record information about patients. For example,
doctors and registered nurses may dictate patient status reports or data observed
during surgical procedures. In addition, when a team of doctors and nurses is needed
in an operating room, separate paging signals are sometimes sent to the pagers of each
team member to assemble the team. Hospitals may charge patients on an hourly basis
for some medical services and for use of hospital resources such as operating rooms.
Therefore, decreasing the time spent assembling teams, decreasing the time spent by
team members performing tasks such as dictating patient reports, and decreasing the
number of personnel needed on a team each result in decreased medicélposts.
Furthermore, rapid assembly of a team can be of critical importance when a patient has
a life threatening injury or medical condition that requires prompt medical attention.

According to aspects of the present invention, a system for paging
members of a medical team includes a paging signal dispatch system and a plurality of
pagers. The paging signal dispatch system includes a transmitter configured to
broadcast a paging signal configured to page a plurality of pagers simultaneously and a
receiver configured to receive a page acknowledge return signal from each of the
plurality of pagers. Each pager includes a receiver configured to receive the paging
signal, a transmitter configured to send a page acknowledge return signal, and a user
input device coupled to the transmitter. The pager is configured to send the page

acknowledge return signal based on an input to the user input device.
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In illustrative embodiments, the dispatch system transmitter is
configured to send a paging signal for direct reception by pager receivers that are
within a predetermined distance of the dispatch system. The dispatch system
transmitter can be configured to send a paging signal for indirect reception through at
least one paging signal repeater by pager receivers that are outside a prgdetermined
distance of the dispatch system. The pager transmitter can be configured to send a
page acknowledge return signal for direct reception by the dispatch system receiver.
The pager transmitter can be configured to send a page acknowledge return signal for
indirect reception through at least one signal repeater by the dispatch system receiver.
The dispatch system can be configured to indicate whether each of the plurality has
acknowledged a paging signal within a predefined amount of time after sending the
paging signal.

In illustrative embodiments, the dispatch system transmitter is
configured to broadcast a first paging signal configured to page a first plurality of
pagers simultaneously and second paging signal configured to page a second plurality
of pagers simultaneously and a receiver configured to receive a page acknowledge
return signal from each of the first and second pluralities of pagers. The plurality of
pagers includes first and second pluralities of pagers. Each pager includes a receiver
configured to receive one of the first and second paging signals, a transmitter
configured to send a page acknowledge return signal, and a user input device coupled
to the transmitter. Each pager is configured to send the page acknowledge return
signal based on an input to the user input device. The dispatch system transmitter is
configured to broadcast the first paging signal at a first frequency and the second
paging signal at a second frequency different from the first frequency.

In illustrative embodiments, each pager includes a radio transceiver for
two-way communication with other pagers. A first plurality of pagers can be
configured to communicate at a first frequency and a second plurality of pagers
configured to communicate at a second frequency different from the first frequency.

In illustrative embodiments, each pager includes an infrared transmitter
configured to send an identifying signal. The dispatch system includes a plurality of
infrared receivers configured to receive the identifying signals and is configured to

determine locations of pagers based on reception of the identifying signals. The
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dispatch system is configured to identify a location of a pager that has not
acknowledged a paging signal within a predefined amount of time after sending the
paging signal. The dispatch system can further be configured to identify a location of a
substitute pager if a pager has not acknowledged a paging signal within a predefined
amount of time after sending the paging signal, and to send a paging signal to the
substitute pager.

In illustrative embodiments, the pager includes a voice recording
device. The voice recording device can be voice activated. The recording device can
store data in an digital format, and the pager can be configured to transmit the data to
a remote system, for example over a wireless communication link.

In illustrative embodiments, the pager includes a display and is
configured to store information related to a patient for output on the display. The
pager can include a user input device to enter patient information and be configured to
transmit entered information to a remote system. The pager can further be configured
to receive patient information from a remote system for output on the display.

In illustrative embodiments, the pager includes a cellular telephone
transceiver. The pager can be configured to couple to a care giver’s wrist, or to a belt
around a care giver’s waist, or to a strap around a care giver’s neck. A flexible sterile
sheath can be configured to surround the pager.

According to other aspects of the invention, an integrated personal
communication and data entry device includes a portable housing and an internal
controller. A paging device and a voice recording device are both coupled to the
controller. Either the paging device or the voice recording device can provide the
controller. The integrated device can further include a cellular telephone transceiver
and/or a radio transceiver for two-way communication coupled to the controller. The
voice recording device can be configured to digitize voice data and to transform the
digitized voice data into computer readable text data.

According to illustrative embodiments, the integrated device further
includes a clock coupled to the controller and the voice recording device is configured
to record a time and date from the clock corresponding to recorded voice data. The
integrated device can include an input device to enter a user identification code and the

voice recording device can be configured to record voice data only after entry of a
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predefined user identification code. The voice recording device can be configured to
record voice data only if the voice data corresponds to predefined voice print
information. The voice recording device can be coupled to a transceiver configured to
transmit voice information over a wireless communication link to a hospital data
system. The voice recording device can be configured to transmit patient identification
information to the hospital data system to enable storage of voice information from the
voice recording device related to a patient on the hospital data system.

According to illustrative embodiments, the integrated device includes an
input device coupled to the housing, an output device coupled to the housing, and a
transceiver coupled to the housing to send and receive information over a wireless
communication link to a hospital data system. The integrated device is configured to
accept patient identification information from the input device, to send the patient
identification information to the hospital data system, to receive patient data from the
hospital data system based on the patient identification information, and to display the
patient data on the output device. The voice recording device can provide the input
device. The output device can be a backlit liquid crystal display. The integrated
device can be configured to provide at least one prompt on the output device for entry
of patient status information based on patient data received from the hospital system.
The integrated device can be configured to provide at least one prompt on the output
device to record at least one predetermined category of patient status information.

According to still other aspects of the invention, an integrated personal
communication and data entry device includes a portable housing, an internal
controller, and a paging device and a cellular telephone transceiver coupled to the
controller. The integrated device can further include a radio transceiver for two-way
communication, an infrared transmitter, and/or a voice recording device

According to yet still other aspects of the invention, an integrated
personal communication and data entry device includes a portable housing, an internal
controller, and a paging device and a radio transceiver for two-way communication
coupled to the controller. The integrated device can further include a cellular
telephone transceiver, an infrared transmitter, and/or a voice recording device.

According to other aspects of the invention, an integrated personal

communication and data entry device includes a portable housing, an internal
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controller, an a paging device and an infrared transmitter coupled to the controller.
The integrated device can further include a cellular telephone transceiver, a radio
transceiver for two-way communication, and/or a voice recording device.

According to still other aspects of the invention, a voice operated
controller for medical equipment includes a voice recorder configured to digitize and
recognize voice commands and a transmitter configured to send commands recognized
by the voice recorder to a medical equipment controller. The controller can be
configured to send commands over a wireless communication link. The controller can
include a housing coupled to the voice recorder and transmitter that is configured to be
coupled to a care giver’s head to position an input device for the voice recorder near
the care giver’s mouth.

Additional features of the invention will become apparent to those
skilled in the art upon consideration of the following detailed description of the

presently perceived best mode of carrying out the invention.

Brief Description of the Drawings

The detailed description particularly refers to the accompanying figures
in which:

Fig. 1 is a perspective view of a data entry and communication device
according to the present invention in a wrist band configuration;

Fig. 2 is a perspective view of an the device of Fig. 1 coupled to a care
giver’s belt;

Fig. 3 is a perspective view of a care giver wearing the device of Fig. 1,
showing reception of voice data for use either as a data recorder or as a two-way
communication device;

Fig. 4 is a perspective view somewhat similar to Fig. 3 showing
automatic reception of signal information;

Fig. 5 is a perspective view of an alternative embodiment device
according to the present invention coupled to a care giver’s belt and configured to

send a signal to a ceiling-mounted receiver for tracking personnel location,



10

15

20

25

30

WO 99/24899 PCT/US98/23690

-6-

Fig. 6 is a perspective view of the device of Fig. 5 showing a display
with patient information stored within the device, a microphone, user input buttons,
and a data interface for uploading information; and

Fig. 7 is a perspective view of a medical care giver wearing a head-
mounted, voice-operated medical equipment controller;

Fig. 8 is a perspective view showing the care giver of Fig. 7 using the
voice-operated controller to command a surgical table;

Fig. 9 is a block diagram of an architecture of an integrated data entry
and communication device according to the present invention; and

Fig. 10 is a block diagram showing an architecture of a paging system

for use with the integrated device of Fig. 9.

Detailed Description of Drawings

An integrated personal communication and data entry device 10
includes a housing 12 configured to be coupled to a care giver’s wrist, a display 14,
and a pair of buttons 16, 18 as shown in Fig. 1. As discussed in more detail below, in
various embodiments, integrated device 10 includes some or all of the following within
compact housing 12: a paging device, a voice recording device, a cellular telephone
device, and a radio communication device. By merging several functions into a single
integrated device 10, the present invention increases the efficiency of medical care
givers and reduces costs associated with providing medical services.

Advances in miniaturization of electronic components allows integrated
communication and data entry device 10 to contain in a compact package the
electronic components needed to perform multiple functions. For example, a single
integrated circuit can digitize and store voice data for subsequent access or processing.
Infrared transmitters allow for real-time monitoring of the location of device 10
throughout a building equipped with infrared receivers. Commercially available radio
transceivers provide two-way “walkie talkie” communication functions in a very small,
power efficient package. Pager technology likewise provides for diminutive
packaging, and is readily adapted to signal multiple members of a medical team

simultaneously. Integrating these various technologies, each of which by itself is
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known to those skilled in the art, will benefit medical service providers and patients
alike by increasing the efficiency of providing medical services.

Integrated device 10 provides a convenient, highly portable apparatus
for use by medical care givers as shown in Figs. 2-4. For situations where it is
inconvenient or undesirable to couple device 10 to a care giver’s wrist, device 10 can
readily be affixed to a care giver’s belt 20 as shown in Fig. 2, attached to a strap or
necklace (not shown) worn around a care giver’s neck, or carried about by a care giver
in any manner that is convenient. Integrated device 10 provides both a recording and a
two-way communication function that is constantly accessible for hands-free use by the
care giver as shown in Fig. 3, allowing for input of voice signals 22 for dictation of
information such as notes, instructions, etc., as well as for communication with other
personnel who are not in the care giver’s immediate vicinity. Including built-in paging
and radio communication devices in integrated device 10 provides for constant
reception of incoming communication signals 24 to maintain the care giver’s
accessibility, both within a hospital environment as well as from remote locations.

An illustrative architecture for integrated device 10 includes a controller
26 coupled to several interface modules as shown in Fig. 9. Controller 26 can be a
microprocessor or microcontroller, with either on-board or separate memory, or it can
be any type of specialized or off-the-shelf component, such as a high speed digital
signal processor, that includes or provides for integrating the various functions as
required for device 10. Those skilled in the art understand that there are many known
techniques for providing or integrating the various functions as discussed below.

Controller 26 is coupled to a voice recording module 28, a cellular
paging and telephony module 30, a radio communication module 32, a wireless data
communication module 34, a user input/output module 36, and an infrared transmitter
module 38. A power supply 27, such as a battery, is included in device 10 and coupled
to one or more of controller 26 and modules 30, 32, 34, 36, 38 as shown, for example,
in Fig. 9. Those skilled in electronics understand that any number or portions of these
modules can be provided by a single module or by controller 26, and that these
modules can be cross-coupled as needed. For example, common circuitry for
processing voice data is most conveniently provided by a microphone input included in

user input/output module 36 and shared directly with voice recording, cellular paging
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and telephony, and radio communication modules 28, 30, 32. Similarly, radio and data
communication modules 32, 34 can be provided by a single module, voice recording
can be handled by software provided in controller 26, etc.

Due to high costs associated with medical services provided by teams
of care givers, such as a surgical team, there are tremendous cost savings available by
reducing the amount of time needed in assembling such teams. The present invention
addresses this issue as shown in Fig. 10 by providing each team member with an
integrated device 10 and by using a paging dispatch system 40. Cellular paging and
telephony module 30 of each integrated device 10 assigned to a particular team can
readily be configured to receive a predefined paging signal and alert the care giver via
an audible alert or vibration when the signal is received. Thus, when dispatch system
40 transmits the predefined paging signal, it will be received simultaneously by each
team member. To facilitate utility, integrated device 10 provides for reprogramming
the paging signal or signals to which a particular device will respond.

Paging signal dispatch system 40 includes a transmitter 42 for sending
paging signals as well as a receiver 44 for receiving page acknowledge return signals
from each of the plurality of integrated devices 10. Transmitter 42 can be configured
to send as many different paging signals as there are teams defined. The paging signal
can be a direct, short-range radio frequency signal if all devices 10 are relatively
nearby, such as within a hospital complex, or it can be an indirect, or repeated signal
generated by a repeater such as is used by conventional cellular or telephony based
paging systems to reach personnel who may be on call at unknown locations, or it can
be a combination of the two types of signals.

In order to expedite assembly of a medical team, an acknowledgment
from each member that a paging signal has been received is used. Again, as with the
paging signal itself, the acknowledge return signal can be implemented in a variety of
ways, such as by a direct, short-range radio frequency signal within the same complex
as dispatch system 40 using either radio or data communication module 32, 34, or the
acknowledge return signal can come as a return telephone call over a cellular network
using cellular paging and telephony module 30, etc.

Referring to Fig. 1, integrated device 10 provides “answer” button 18

that initiates a short-range radio frequency acknowledge signal and “call” button 16
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that initiates a cellular telephone call. The acknowledge call can be to a number
provided to integrated device 10 with data encoded by the paging signal. In any case,
dispatch system 40 understands which responding device 10 is acknowledging its page.
Dispatch system 40 is configured to determine which team members acknowledged the
page and can signal an alert if one or more members fail to acknowledge within a
predetermined amount of time of having sent the paging signal. This amount of time
can vary from a matter of seconds, e.g., if the page is for a life threatening situation, to
a matter of minutes or even hours, i.e., for non-emergency situations.

Referring back to Fig. 10, infrared transmitter module 38 allows for
integrated device 10 to be used with an infrared personnel tracking system 46. A
coded IR signal unique to each integrated device 10 is received by IR receivers
positioned throughout a facility in which tracking is desired, such as a hospital. IR
tracking system 46, such as those described in application serial no. 08/963,396
entitled Personnel and Asset Tracking Method and Apparatus and in application serial
no. 08/960,425 entitled Active Badge or Tag for a Locating and Tracking System,
both of which are hereby incorporated by reference, is coupled to paging dispatch
system 40 as shown in Fig. 10. Although an infrared-based tracking system using an
infrared transmitter module 38 is shown, other personnel tracking technologies can be
used, such as a tracking system based on RF transmitters, or ultrasound transmitters,
etc.

When dispatch system 40 detects a failure to acknowledge a paging
signal, it can provide the location of the non-acknowledging device 10 via an operator
interface 48. Alternatively, a backup team member can be identified by tracking the
locations of potential replacements and identifying one that meets specified criteria,
such as proximity to the needed location or having a known availability status, etc.

The paging dispatch system 40 can automatically page the replacement team member,
or provide location information so that a critical team member can be tracked down
manually, or provide location information on both the non-acknowledging team
member and alternative replacements, etc. Operator interface 48 can be a provided as
a visual, e.g., textual and graphical interface, or it can be an electronic data interface to

another system.
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Integrated device 10 further enhances communication between
members of a medical team by providing for two-way radio communication using
module 32. Again, these RF technologies are well understood in the electronic arts.
Integrated devices 10 allocated to different teams are configured to transmit on
different predefined frequencies so that teams do not interfere with each other.

As mentioned above, integrated device 10 includes voice recording
module 28. Once again, such technologies are well known to those in the art and can
be implemented with a single integrated circuit, or can be included as a function of a
digital signal processor that implements other functions of device 10, etc. In order to
facilitate hands-free operation of device 10, voice recording module 28 can be
configured to be voice-activated. Using techniques as are known in the art, voice
recording module 28 can respond only to the appropriate voice print, or can be
configured to require an identification number before providing voice recording
features. Voice recording module 28 can store recorded information in memory
provided by controller 26, or recorded data can be sent by data communication module
34 to a remote system (not shown).

By transmitting voice data in real-time to a remote system, integrated
device 10 provides the ability to store essentially unlimited amounts of dictation. This
allows the care giver, such as a doctor or a nurse, to dictate reports on procedures,
patient status, etc., during the course of his or her activities, alleviating the need to
allocate post-activity time to dictating reports. This results in both time and cost
efficiencies that benefit medical service providers as well as patients. It also tends to
improve the quality of reports due to the ease of making them at the appropriate time
while memory is still fresh.

Voice recording module 28 is further enhanced by data communication
module 34 which allows patient information to be obtained from a remote hospital data
system. Controller 26 and voice recording module 28 can be configured to use speech
recognition to identify a patient’s name or accept entry of some other indicia such as a
patient identification number, and transmit this information to the remote data system
using data communication module 34. The remote hospital data system then provides
specific patient history to controller 26. User input/output module 36 includes a

display, such as a backlit liquid crystal display, that provides this information to the



10

15

20

25

30

WO 99/24899 PCT/US98/23690

-11-

medical care giver. By interfacing with the hospital data system, device 10 can further
be configured to prompt the care giver to provide specific information, such as Joint
Commission Required Vitals to ensure compliance with required procedures.

A video communication module 35 further enhances utility of integrated
device 10 by providing for communication of video data. Some surgic»all procedures
use miniaturized video cameras (not shown), such as in an endoscope, the signals from
which can be transmitted over either a video cable or via wireless communication.
Video communication module 35 provides for receiving video signals from a video
medical device (or any other video source) and then transmitting the video data to
another system, such as a hospital data system, which can retransmit the video data as
desired. Video communication module 35 provides for coupling integrated device 10
to a display system such as a computer system with video hardware to view video of a
medical procedure, video of a person with whom a care giver is communicating using
device 10, or video from any source.

Cellular paging and telephony module 30 further provides a standard
cell telephone capability for integrated device 10. As with cell telephones, a speed dial
capability can be provided to facilitate one button dialing of important numbers. As
discussed above, a paging signal can encode a telephone number that integrated device
10 will display and dial when the care giver presses button 16 as shown in Fig. 1.

In order to facilitate use of integrated device 10 in a medical
environment, a flexible sterile sheath, such as thin latex rubber, is provided to allow its
transportation into a sterile field of an operating room. In its wrist band configuration,
housing 10 is sufficiently smooth and has a thin enough profile to fit beneath a surgical
glove. In either case, use of thin rubber to provide a sterile sheath can still allow the
care giver to view the backlit liquid crystal display.

An alternative embodiment integrated communication and data entry
device 110, shown in Figs. 5-6, is configured as a hand-held unit with a generally
rectangular housing 112, relatively large, tri-segment backlit LCD display 114, and
several buttons 116. Integrated device 110 includes an IR transmitter that sends a
coded IR signal 150 for reception by an IR receiver 152 as shown in Fig. 5. Display
114 as shown in Fig. 6 illustrates exemplary patient data that can be downloaded from

and uploaded to a remote system. Device 110 also includes a data interface connector
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(not shown, but any suitable type such as a PCMCIA interface) to allow for directly
coupling to a remote hospital data system 154 for exchange of data.

A head-mounted, voice-operated controller 210 for medical equipment
is shown in Figs. 7 and 8. Controller 210 is configured with a microphone 211 that
extends towards the operator’s mouth to minimize sensitivity to extraneous noise. By
using speech recognition technology as is known in the art, controller 210 can take
oral commands from a care giver and transmit them over a wireless communication
link to control medical equipment that is coupled to a receiver (not shown) configured
to receive the commands. The speech recognition itself can be performed by the
receiver, with controller 210 only transmitting digitized voice data. The voice
command features of controller 210 can be incorporated into integrated device 10.

The voice commands can be interlocked as shown in Fig. 7. The care
giver issues a voice command to move a surgical table 212 vertically up with a “table
up” oral command 214. The receiver (not shown) interprets command 214 and sends
a “table up?” request to acknowledge 216 that controller 210 transforms into an oral
confirmation request to the care giver, who then confirms the command with a “yes”
acknowledgment 218. When table 212 has reached a sufficient height the care giver
issues a “stop” command 220, which the receiver promptly acts upon without
requesting confirmation to stop vertical movement of table 212.

Although the invention has been described in detail with reference to
certain preferred embodiments, variations and modifications exist within the scope and

spirit of the present invention as described and defined in the following claims.
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CLAIMS:

1. A system for paging members of a medical team comprising:

a paging signal dispatch system including a transmitter configured to
broadcast a paging signal to page a plurality of pagers simultaneously and a receiver
configured to receive a page acknowledge return signal from each of the plurality of
pagers; and

a plurality of pagers, each pager including a receiver configured to
receive the paging signal, a transmitter configured to send a page acknowledge return

signal, and a user input device coupled to the transmitter, the pager being configured

to send the page acknowledge return signal based on an input to the user input device.

2. The system of claim 1, wherein the dispatch system transmitter
is configured to send a paging signal for direct reception by pager receivers that are
within a predetermined distance of the dispatch system.

3. The system of claim 1, wherein the dispatch system transmitter
is configured to send a paging signal for indirect reception through at least one paging
signal repeater by pager receivers that are outside a predetermined distance of the
dispatch system.

4. The system of claim 1, wherein the pager transmitter is
configured to send a page acknowledge return signal for direct reception by the
dispatch system receiver.

5. The system of claim 1, wherein the pager transmitter 1s
configured to send a page acknowledge return signal for indirect reception through at
least one signal repeater by the dispatch system receiver.

6. The system of claim 1, wherein each pager includes a radio
transceiver for two-way communication with other pagers.

7. The system of claim 1, wherein the dispatch system transmitter
is configured to broadcast a first paging signal to page a first plurality of pagers
simultaneously and second paging signal to page a second plurality of pagers
simultaneously and a receiver configured to receive a page acknowledge return signal
from each of the first and second pluralities of pagers, and the plurality of pagers

includes first and second pluralities of pagers, each pager including a receiver
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configured to receive one of the first and second paging signals, a transmitter
configured to send a page acknowledge return signal, and a user input device coupled
to the transmitter, the pager being configured to send the page acknowledge return
signal based on an input to the user input device.

, 8. The system of claim 7, wherein the dispatch system transmitter
is configured to broadcast the first paging signal at a first frequency and the second
paging signal at a second frequency different from the first frequency.

9. The system of claim 7, wherein each pager includes a radio
transceiver for two-way communication with other pagers, the first plurality of pagers
being configured to communicate at a first frequency and the second plurality of pagers
being configured to communicate at a second frequency different from the first
frequency.

10.  The system of claim 1, wherein the dispatch system is
configured to indicate whether each of the plurality of pagers has acknowledged a
paging signal within a predefined amount of time after sending the paging signal.

11.  The system of claim 1, wherein each pager includes a location
signal transmitter configured to send an identifying signal, the dispatch system includes
a plurality of location signal receivers configured to receive the identifying signals, and
the dispatch system is configured to determine locations of pagers based on reception
of the identifying signals.

12.  The system of claim 11, wherein the location signal is an
infrared signal.

13.  The system of claim 11, wherein the dispatch system is
configured to identify a location of a pager that has not acknowledged a paging signal
within a predefined amount of time after sending the paging signal.

14. The system of claim 13, wherein the dispatch system is further
configured to identify a location of a substitute pager if a pager has not acknowledged
a paging signal within a predefined amount of time after sending the paging signal.

15. The system of claim 14, wherein the dispatch system is further
configured to send a paging signal to the substitute pager.

16.  The system of claim 1, wherein the pager includes a voice

recording device.
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17. The system of claim 16, wherein the voice recording device is
voice activated.

18. The system of claim 16, wherein the recording device stores
data in an digital format and the pager is configured to transmit the data to a remote
system.

19.  The system of claim 18, wherein the pager is configured to
transmit the data over a wireless communication link.

20.  The system of claim 1, wherein the pager includes a display and
is configured to store information related to a patient in a memory for output on the
display.

21. The system of claim 20, wherein the pager is further configured
to receive patient information from a remote system for output on the display.

22.  The system of claim 1, wherein the pager includes a user input
device to enter patient information and is configured to transmit entered information to
a remote system.

23.  The system of claim 1, wherein the pager includes a cellular
telephone transceiver.

24.  The system of claim 1, wherein the pager is configured to
couple to a care giver’s wrist.

25.  The system of claim 1, wherein the pager is configured to
couple to a belt around a care giver’s waist.

26.  The system of claim 1, wherein the pager is configured to
couple to a strap around a care giver’s neck.

27.  The system of claim 1, further comprising a flexible sterile
sheath configured to surround the pager.

28.  Anintegrated personal communication and data entry device
comprising:

a portable housing;

an internal controller coupled to the housing;

a paging device coupled to the controller; and

a voice recording device coupled to the controller.



10

15

20

25

30

WO 99/24899

PCT/US98/23690
-16-
29.  The integrated device of claim 28, wherein the paging device
provides the controller.

30. The integrated device of claim 28, wherein the voice recording
device provides the controller.

31 The integrated device of claim 28, further comprising a cellular
telephone transceiver coupled to the controller.

32. The integrated device of claim 28, further comprising a radio
transceiver for two-way communication coupled to the controller.

33.  The integrated device of claim 28, further comprising an
infrared transmitter coupled to the controller.

34. The integrated device of claim 28, wherein the voice recording
device is configured to digitize voice data and to transform the digitized voice data
into computer readable text data.

35.  The integrated device of claim 28, further comprising a clock
coupled to the controller and wherein the voice recording device is configured to
record a time and date from the clock corresponding to recorded voice data

36. The integrated device of claim 28, further comprising an input
device to enter a user identification code and wherein the voice recording device is
configured to record voice data only after entry of a predefined user identification
code.

37. The integrated device of claim 28, wherein the voice recording
device is configured to record voice data only if the voice data corresponds to
predefined voice print information.

38.  The integrated device of claim 28, wherein the voice recording
device is coupled to a transceiver configured to transmit voice information over a
wireless communication link to a hospital data system.

39.  The integrated device of claim 38, wherein the voice recording
device is configured to transmit patient identification information to the hospital data
system to enable storage of voice information from the voice recording device related
to a patient on the hospital data system.

40.  The integrated device of claim 28, further comprising an input

device coupled to the housing, an output device coupled to the housing, a transceiver
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coupled to the housing to send and receive information over a wireless communication
link to a hospital data system, and wherein the integrated device is configured to
accept patient identification information from the input device, to send the patient
identification information to the hospital data system, to receive patient data from the
hospital data system based on the patient identification information, and to display the
patient data on the output device.

41. The integrated device of claim 40, wherein the voice recording
device provides the input device.

42.  The integrated device of claim 40, wherein the output device
comprises a backlit liquid crystal display.

43, The integrated device of claim 40, wherein the integrated device
is configured to provide at least one prompt on the output device for entry of patient
status information based on patient data received from the hospital system.

44.  The integrated device of claim 28, further comprising an output
device coupled to the housing and wherein the integrated device is configured to
provide at least one prompt on the output device to record at least one predetermined
category of patient status information.

45.  The integrated device of claim 28, wherein the housing is
configured to be coupled to a care giver’s wrist.

46. The integrated device of claim 28, wherein the pager is
configured to couple to a care giver’s wrist.

47. The integrated device of claim 28, wherein the pager is
configured to couple to a belt around a care giver’s waist.

48.  The integrated device of claim 28, wherein the pager is
configured to couple to a strap around a care giver’s neck.

49. The integrated device of claim 28, further comprising a flexible
sterile sheath configured to surround the housing.

50.  Anintegrated personal communication and data entry device
comprising:

a portable housing;

an internal controller coupled to the housing;

a paging device coupled to the controller; and
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a cellular telephone transceiver coupled to the controller.

51. The mtegrated device of claim 50, further comprising a radio
transceiver for two-way communication coupled to the controller.

52.  The integrated device of claim 50, further comprising an
infrared transmitter coupled to the controller.

53.  The integrated device of claim 50, further comprising a voice
recording device coupled to the controller.

54.  Anintegrated personal communication and data entry device

comprising:

a portable housing;

an internal controller coupled to the housing;

a paging device coupled to the controller; and

a radio transceiver for two-way communication coupled to the
controller.

55. The integrated device of claim 54, further comprising a cellular
telephone transceiver coupled to the controller.

56.  The integrated device of claim 54, further comprising an
infrared transmitter coupled to the controller.

57.  The integrated device of claim 54, further comprising a voice
recording device coupled to the controller.

58.  Anintegrated personal communication and data entry device
comprising;

a portable housing;

an internal controller coupled to the housing;

a paging device coupled to the controller; and

an infrared transmitter coupled to the controller.

59. The integrated device of claim 58, further comprising a cellular
telephone transceiver coupled to the controller.

60.  The integrated device of claim 58, further comprising a radio
transceiver for two-way communication coupled to the controller.

61.  The integrated device of claim 58, further comprising a voice

recording device coupled to the controller.



WO 99/24899 PCT/US98/23690
-19-
62. A voice operated controller for medical equipment comprising:
a voice recorder configured to digitize and to interpret voice
commands; and
a transmitter configured to send commands recognized by the voice
5  recorder to a medical equipment controller.
63. The controller of claim 62, wherein the transmitter is configured
to send commands over a wireless communication link.
64.  The controller of claim 62, further comprising a housing
coupled to the voice recorder and to the transmitter, the housing being configured to
10  be coupled to a care giver’s head to position an input device for the voice recorder

near the care giver’s mouth.
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