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WO 2007/140142 PCT/US2007/069149
WIRELESS COMMUNICATION DEVICE WITH INTEGRATED DEFIBRILLATOR

FIELD OF THE INVENTION
The mvention generally relates fo a handheld portable wireless communication
device. In particular, toward a cellular telephone with a defibrillator integrated therem

capable of dehivering an elecirical charge to defibrillate the heart of a victim experiencing

cardiac distress.

BACKGROUND OF THE INVENTION

Sudden cardiac death (5CD) occurs in approximately 400,300 people in the U.S.
cach year. Half of all coromnary heart disease deaths are sundden and unexpected, these
include people at risk of dying from SCD while they are awaiting a heart transplant or
immediately afier they survive a heart attack. SCD is a direct result of cardiac amrhythmia
(cardiac arrest) and may be reversible if responded to promptly through the administration
of at least one electrical shock to the victim’s heart. If Icft uncorrected, the irfegular
heartbeat can lcad to irreversible brain damage and even death. Tt has been determined by
the Amernican Heart Association that for every minuie that a person experiences cafdjac
arrhythmia without being defibrillated, the chance of survival decreases by about 10

percent.
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Defibrillators have been used for vears to restore normal heart rhythm to victims
experiencing cardiac arrhythmia, these include external and implantable defibrillators.
However, those patients who typically benefit from such implantable defibrillators face an
increased risk of complications resulting from the implantation surgery. Thus, these patients
are usudlly confined to extended hospitalization so that they may receive prompt defibrillation,
it necessary. Doctors sometimes recommend home defibrillators for patients with chronic heart
conditions {¢.g., heart disease).

Portable external defibrillators have been in use for vears and depend on bystanders to
successfully administer the electrical therapy to the victim. Recently the U.S. Food and Drug
Administration approved the use of a wearable cardioverter defibrillator available from
Lifecor, Inc. {Pittsburgh, Pennsylvania), see U.S. Patent no. 5,741,306. This dcfibzillator is
strapped to the lower chest and shoulders of the user and must be continuously worm in order
to detect and impart electrical therapy in response to cardiac arrhythmia in the patient.
Howcver, this wearable defibrillator is bulky and cumbersome, reducing the likelihood the
user wili continuously wear the device, thereby decreasing its cffectiveness.

A basic defibrillator consists of a power source (i.e., battery), microprocessor, and
clecirodes imterconnected by electrical circuitry. The defibrillator can include a cardiac
module which utilizes the same or different electrodes than the deﬁbrillatnf. These electrodes
sense the heart’s rhythm and the microprocessor interprets the thythm to determine if a shock
15 needed to treat fibrillation. If the heart is in fibrillation, the defibrillator will charge in
preparation to deliver the shock, The electrodes deliver an eleciric shock that travels throu gh

the victim’s chest to stun the heart, momentarily stopping all activity. This momentary

McHale & Slavin, P.4L.
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inactivity gives the heart a chance to restart normal electrical activily and resume beﬁting. A
successtul defibrillation is one that causes the fibrillation to bhe m:_mverted ta another rhythm,
gven 1f this rhythm is unshockable.

Public automated extemal defibrillators (AEDs) have been in use for years. Most
AEDs have been designed to require little to no training to operate. These AEDs are found in
pubic places where groups of people congregate, such as, offices, airports, restaurants, hatels,
schools, ete. Public AEDs are usually mounted inside brightly colored, protective cases to
make thf:_m highly visible to the community, When these pmtectiv.e cases arc opened and
defibrillator removed, often an alarm will indicate their removal. However, most of these
alarms do not surmmon emergency services and only some AEDs include a phone to contact
emergency personnel. Those AEDs that do include a telephone depend upon fact that the
person making the call is aware, or capable, of determining the exact location of the viciim.

There are two types of automated external defibritlators: semi-automatic and fully-
automaitc, Both types approved in the United State will prompt and guide the operator through
the use procedures visually, audibly or both. The semi-automatic AEDs will instruct the
nperatﬁr to stand clear of the victim and to push a shock button to defibrillate. The fully-
automatic units will warn the operator to stand clear and then deliver the shock automatically
without the user having to push a button.

Wireless communication devices (cellular telephones, PCS, personal digital assistants,
pagers, ctc.) have become virtually ubiquitous in many societies. These wireless devices are
currently being developed for use over a wide swath of health care apphications. These
include, albeit not limited to, patient monitoring, equipment monitoring, tﬂlémedicine,

McHale £ Slavin, B.A.
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preseriptions and patient record keeping. Given their ready accessibility it makes sense to
integraie these wireless communication devices with equipment capable of providing
energency medical capabilities.

What has been heretofore lacking in the art is a wireless telecommunication device
capable of normal everyday communication which is also capable of recognizing a cardiac
urregularity and, if deemed necessary, defibrillate the victim, The present invention is

particularly ideal for patients at risk for sudden cardiac arrest and those who are not candidates

or refuse an implantable defibrillator,

DESCRIPTION OF THE PRIOR ART

Numerous patents have been directed to defibrillators with various means to
provide accurate information to remotely located emergency personnel, some of these
include a Globai Positioning System (hereinafier, GPS), compmunication device, diagnostic
devices and algorithms, ete. None of the known prior art discloses a conventional wircless
communication device (e.g., cellular phone) capable of providing automatic defibrillation
during the occurrence of a cardiac condition.

For example, U.S. Patenl Application Publication No. 2004/0027245 A1, to Schlager et
al., incotporates a separate satellite global positioning receiver and a radio transmitler into a
modified “smart” defibrillator. The defibrillator is modified so that the detection of an
irregular heart rhythm provides a signal for activating the radio transmitter for transmitting the
global location to a base receiver, typically located in an emergency room. In a specific

embodiment, the satellite global receiver relies upon the GPS and the radio transmitter is

McHale & Slavin, P.A.
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provided by a separate wireless telephone.

U.S. Patent Apptlication Publication No. 2004/0019261 Al and U.S. Patent No.
6,595,918, B2, both to Gopmathan et al., disclose a system for collecting a variety of
diagnostic information and transmitting the diagnostic information to a remote location and
providing emergency treatment. The system comprises a first member and a second member
worn on the emergency personne!’s hands (e.g., doctor). These members comprise a plurality
of diagnostic devices and a defibrillator device. The system includes a transmitting unit for
transmuiting information to, and recciving information from, a remote location,

LS, Patent No. 6,747,556 B2 to Medema et al., discloses a method and sfst::m for
locating a portable medical device. The invention provides a wircless automatic location
identification (ALI) capable system, including a medical device having a wireless
communicator, a wireless communication network and a remote locating service for remotely
locating and monitoring one or more medical devices over the wireless communication
network. When the medical device is linked to the remote location service over the
communication network, the ALI-capable system identifies the location of the medical device
and relays the location information to the remote locating service. While this reference does
contemplate a medical device (i.e., defibrillator) that integrally incorporates the data
communicatos, the reference does not teach or suggest the use of a wireless data communicator
capable of normal everyday communication that can be used as a defibrillalor during cardiac
emergencies. That is, the data transferred and received from the data cummﬁn.icatﬂr in thé 566
patent relates only to requested status or condition information, self-test results, ph}rsiﬂl.ngical

data related to patient, and is not designed for normal everyday use as a wireless

McHale & Siavin, P.A.
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communication device,

.S, Patent No, 6,658,200 B1, to Lin et al. discloses a public accessible defibrillator
which includes a detector used to detect a life threatening condition of a patient, a controller
operating the defibrillator automatically and a therapy delivery circuit that delivers app:mpriatc'
therapy. The defibrillator is attached to a patient by any attendant or bystander and once it is
attached, the defibrillator is adapted to moniior the patient and when a life threatening
condition 18 detected, to apply therapy automatically, i.e., without any involvement by the
patient or the attendant. A communication module may be also be provided .wiihin the
defibrilfator to alert personnel at a remote location that the patient has experienced a life
threatening episode and that therapy is being delivered by the automatic defibrillator.
Emergency personnel (such as an ambulance) may be dispatched to provide assistance. The
communication module may include a locator unit, such as GPS, which provides the physical
location of the palient. The communication module may make use of a cellular telephone

systen1, wircless radio, telephone system, a controller network, the Internet, and the like.

SUMMARY OF THE INVENTION

Accordingly, the present invention is related to a handheld wireless communication
device (e.g., cellular telephone) for sending and receiving communication signals during
normal operation. The present invention takes advantage of the fact that most people
constantly carry some form of wireless communication (cellphone, pager, PDA. gtc.) and that
the wireless communicator can establish communications with remotely locate emergency

personnel upon activation of the defibriflator modaule,

McHale & Slavin, P.A.
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It is an objective of the instant invention to provide a wireless communication device -
thaf includes a cardiac module capable of determining whether the victim’s heart beat has
become irregular, whether defibrillation is necessary and, if necessary, whether defibrillation
was successful,

It is a further objective of the instant invention to provide & conventional wircless
communication device that may have integrated therein at least one multimedia devices
(camcra, mp3 player, etc.)

Yet another objective of the instant invention to teach a wireless communication
device including a tracicjng madule capable of determining and automatically sending the
lecation coordinates of the device to emergency personnel and/or the user interface of the
wireless device so that the person making the call is able to determine the exact location of the
viclim,

Another objective of the present invention is to utilize the wircless F911 standard
prescribed by the U.S. Federal Communications Commission that mandates cellular phone
service providers supply the capability to locate the position of a cellular phone making an
emeTEency (911) call.

Still a further objective of the invention fo teach a wireless communication device
including a defibrillator that will guide an operator with no medical training through the
defibnllation process.

It is yet another objective of the invention is to teach a communication moduie capable
of simuttaneousty contacting remotely located emergency persommel to obtain assistance for the
victim.

McHale & Slawvin, E.A,
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Other objects and advantages of this invention will become apparent from the following
description taken in conjunction with any accompanying drawings wherein are set forth, by |
way of illustration and example, certain ¢embodiments of Lhis invention, Any drawings
contained herein constitute a part of this specification and include exemplary embodiments of

the present mvention and illustrate various objects and features thereof,

BRIEF DESCRIPTION OF THE FIGURES
FIG. 1.1 a perspective view of a partially open
conventional clamshell-type cetlular phone handset with a defibrillator module housed therein:
FIG. 2 1s a perspective view of the cellular phone
handset of Fig. 1 fully open, illustrating the defibrillator and cardiac module controls,

electrodes and user display; and

FIG, 3 a block diagram of a modified wireless communication device in accordance

with the feachings of the present inveniion.

DETAILED DESCRIPTION OF THE INVENTION
Detailed embodiments of the instant invention are disclosed herein, however, it is to be |
understocd that the disclosed embodiments are merely exemplary of the invention, which may
be embodied in various forms. Therefore, specific functional and structural details disclosed
herein are nol to be interpreted as limiting, but merely as a basis for the claims and as a
1opresentation basis for teaching one skilled in the art to variously employ the present iﬁvenﬁon

in virtually any appropriately detailed structure.

McHale & Slavin, P.A.
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The term “defibrillation”, as wsed herein, includes both cardioversion puises and
defibrillation pulses. Defibrillation pulses arc generally asynchronous with respect to the
cardiac electrical cycle, and cardioversion are generally synchronized with the cardiac cycele.
These pulses include monophasic and/or biphasic shock waves.

The phrase “emergency personnel”, as used herein, refer to any trained person capable -
of providing emergency aid these include, albeit not limited to, persons in an emergency roorm,
emergency clinic, paramedics, fire rescne, etc.

FlG.s 1 and 2 illustrate a standard “clamshell” type cell phone 10 capabie of
conventional wireless communication and which includes a defibrillator therein in accordance
with the teachings of the present invention. It is herehy contemplated that other types, styles
and models of wireless communication devices could be utilized without departing from the
scope of the invention. Examples of other suitable types of wireless communication devices
include, satellite telephones, pagers, personal data assistants, or a combination thereof.

F1G. 3 is a block diagram illustrating a system for providing immediate emergency
assistance 10 a person experiencing cardiac distress in accordance with one embodiment of the
instantt invention. The system includes a wireless communication device that communicates
with a wireless service provider 12 as is known in the art.

Referring now to FIG.s 1-3, the wireless communication device im:luﬂms a user
interface 46 which includes a display 14, keypad 16, etc in communication with a control unit
18 used to control the operation of the device. The control unit inchides, at least, a transceiver,
amicroprocesser {not shown), memory, and power source. The display screen could be a touch

screen with a standardized virtual keyboard or keypad on the display screen, whereby the user

McHale & Slavin, B.A.
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enters mput commands via virtual buitons 20 displayed on the screen, as shown in FIG. 2.

The user interface may also include a speaker/microphone 22 that enables hands-free
communication, This provides emergency personnel the ability communicate with individuals
in close proximity to the wireless device without having to touch the device, this is particularly
desirable during the operation of the defibrillator module 24, as discussed further below. The |
user interface should include at least one button {shack button) used to directly cnﬁtml the
operation of the defibrillator and a cardiac module, shown here as buttons 26, 28, respectively.

The memory in the control unit can be nsed to store any software necessary to operate
the deﬁce, the defibrillator module 24 and/or cardiac module 30. The softiware for the
deftbrillator should include stepwise instructions and prompts 32 designed to guide the
operator through the delivery of the defibriltating shock (see FIG. 2). These instructions might
include safety interfocks designed to prevent a user or opetator from inadvertently getting
shocked by defibrillator during use as a cellular telephone. The control unit should also cnable
the cellular phone to send and receive communication signals, such as voice, text messaging,
Short Burst Data (SBD), pictures, video, or the like, with other users 52 (FIG. 3)as iscommon
in everyday operation of wireless communication devices.

It one embodiment, the defibrillator module is capable of operating in various modes
{c.g., automatic, semi-antomatic) that the user can select via the user interface. For example, 111
tully automatic mode the wireless device instructs the operator to stand clear and then delivers
the shock without the user having ta push a button. In the semi-automatic mode the device will
instruct the operator to push a shock button to initiate the defibriliation and then stand ¢lear of
the victim.

MeHale & Slawvin, BL.A.
Att'y Docker Ho. :289189.001

10



WO 200077140142 PCT/US2007/06914Y

Referring now to FIG. 3, the wireless device includes a power source 34 used to supply
power to each individual module in the device. The power source may be supplied directly
from an cutside source, such as, a 110-voliage wall outlet via power cord via ﬁ power
connection port 36 (FIG. 1) located on the exterior of the housing 38. However, for enhaﬁced
mobility 1t 15 preferred that the wireless communication device inclade at least one portabie
power source housed on the exterior or inside the wireless device. One non-limiting example
of a portable power source includes rechargeable high density batterics (Lithinm Ion) or the
hike,

The wireless communication device may also include at least one multimedia device
therein, each in communication with the control unit. Examples of suitable multimedia device
include, albeit not limited to, a camera unit (lens 40, FIG, 2), frame grabber (not shown), MP3
player (not shown), or the like. Moreover, the wireless communication device may also include
at least one data connection port 42 (FIG. 1), wherein each port provides connection to an
cxternal device capable of transferring data to and from the wireless communication device,
such as compulers, printers, etc, (not shown).

As discussed above, the wircless communication device of the present invention
includes 2 defibrillation module 24 within the device housing 56 and integrally connected 1o
the contrel unit of the device for increased capability and compactness of the resulting wireless
device. The defibriltator module may include a circuit (e.g. voltage converter, not shown)
coupled to the power source that can convert the initial voltage available from the power
source (110 Volts, batteries, etc} 1o a final voltage necessary to effectively treat an arthythmic

condition, The defibrillator is alse in electrical communication with at least two electrades 44

McHale & Slawin, P.A.
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(FI1G. 3). Upon activation of the defibrillator by the operator, the electrical charge is delivered
to the vietim via these electrodes. The electrodes are constructed and _a::Tanged on the outer
surface ol the wireless device to contact the victim’s skin to deliver an electrical shock from
the defibrillator in the deviec to the victim’s heart.

As discussed above, the wircless device may also include a cardiac monitor 30 for
monitoring the heart rhythm of the user. The cardiac monitor can be in communication with the
same electrodes used to deliver the electrical shock from the defibailaior, as shown in FIG. 3.
Otherwise, the cardiac menitor could include at least one additional sensing electrode (not

- shown) designed to monitor the user’s heart beat.

For pereons susceptible to heart arrhythmias, such as those patients who have recently
undergone heart surgery or have chronic heart problems, it may be desirable to continuously
wear electrodes which adhere to user’s body and in electrical communication with the
defibrillator and/or cardiac module inside the wireless device via any suitable conduction
means (¢.g., wires, wireless signals, etc.) that plug into corresponding electrical ports (not
shown) located on the outside of the wireless device. These electrodes may be positioned
diurnally by the wireless device user {o predetermined locations on the bﬂd}’:dﬂﬂlﬂ ed adequate
for electrically therapy and/or cardiac monitoring, In this situation, the wireless device should
meclude a cardiac monitor which will detect cardiac arrhythmias and a dibrillator in fully
automatic mode which will deliver the necessary electrical shock to the victi m’s chest when the
cardiac monitor detects cardiac fibrillation. This embodiment is particularly suitable for

persons not under constant medical supervision.

In a preferred embodiment a tracking device 48, such as, a Global Position System

McHale & 2lavin, P.A.
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(GPS)unit is included inside the wireless communication device to provide the Iocation of the
wireless device in terms of longitude/latitude/altitude coordinates within the accuracy of the
tracking system being used. For cellular phones, the tracking device may inclﬁdﬂ any
technology developed pursuant to the wireless E911 standard required by the 11.S. Federal
Communications Commission in which cellular phone service providers must provide the
capability to locale a cellular phone handset. This inchides time difference of arnval (TDOA)
technology or timing advancement (TA} location measurement technology whinli tracks the
strength, angle and arrival time difference of transmission signals from the cellular phone.

During operation, when the defibrillator module is initiated by the user, a signal will be
sent to emergency persormel via the wireless service provider (FIG. 3) indicating that the
patient has experienced a life threatening episode and that therapy is being delivered by the
detibrillator. Emergency personnel (such as an ambulance) may be .dispa_tched to provide
assislance. Additionally, the tracking module will determine the location coordinates of the
cellular phone handset and, if present, the microphone and speaker of the wircless handset are
auiomatically activated for hands-free operation. The location coordinates may be then
transferred to both the display of the phone so that the operator can communicate these
coordinates fo the emergency personnel via the transceiver to the emergency personnel 50. The
wireless device will then prompt and guide the operator through the use procedures visually on
the display, audibly through the speakers, or both.

Alj patents and publications mentioned in this specification are indicative of the levels
of those skilled in the art to which the invention pertains. Al patents and publications arc

herein incorporated by reference to the same extent as if each individual publication was

McHale & Slavin, P.A.
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spectfically and individually indicated to be incorporated by reference.

It is to be understood that while a certain form of the invention is iilustrated, it is not lo
be hirmited to the specific form or arrangement herein described and shown. It will be apparent
to those skilled in the art thal various changes may be made without departing from the scope
of the invention and the mmvention is not to be considered limited 1o what is shown and
described 1n the specification and any drawings/figures included herein,

One skilled i the art will readily appreciate that the prescot invention is well adaptéd to
carty out the objectives and obtain the ends and advantages mentioned, as well as those
inherent therein. The embodiments, methods, procedures and techniques described herein are
presently represcntative of Lhe preferred embodiments, are intended to be exemplary and are
not intended as limitations on the scope. Changes therein and other uses will occur to those
skilled 1 the art which are encompassed within the spirit of the invention and are delined by
the scope of the appended claims. Although the invention has been described in connection

with specific preferred embodiments, it should be understood that the invention as claimed
should not be unduly limited to such specific embodiments. Indeed, various modifications of
the described modes for carrying out the invention which are obvious to those skilled in the art

are intended to be within the scope of the following claims.

14
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CLAIMS

What s claimed is:

Claim 1. A system for providing immediate emergency assistance to a& person
experiencing cardiac disiress, cormprising:

a handheld wireless communication device for sending and receiving communication
signals, said wireless communication device including a defibrillator module capable of
administering at least one clectrical shock to the body of said victim to defibrillate the heart:
and

a service provider capable of receiving said communication signals and transmitting

said signais to other remotely located commumication devices.

Claim 2. The system as set forth in claim 1, wherein said witeless communication
device includes a cardiac module capable of detecting irregular cardiac arrhythmia within a

paticnt’s chest.

Claim 3. A handheld wireless communication device for sending and receiving
comrnumcation signals during normal operation and capable of being used to adniinister
clectrical shock therapy to a victim experiencing cardiac distress, said wireless communication
device comprising: |

an automated defibrillator module for administering at least one electrical shock to the

chest of said victim to defibrillate the heart.,

15
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Claim 4. The wireless communication device as set forth in claim 3, farther comprising

a cardiac module capable of detecting irregular cardiac arrhythmia within said victim’s chest.

Claim 5. The wireless communication device as set forth in claim 4, wherein said

cardiac module includes at least one sensor capable of detecting cardiac arrhythmia.

(Claim 6. The wireless communicalion device as set forth in claim 3, wherein said
witeless communication device comprises a member selected from the group consisting of a

cellular phone, satellite phone, pager, personal data assistant or a combination thereof.

Claim 7. The wireless commumnication device as set forth

i claim 3, further comprising a tracking module for determining the location of the wireless

communication device.

Claim 8. The wireless communication device as set forth in claim 7, wherein said
iracking module 18 a global positioning system constructed and arranged to determine the

location of said wireless communication device and transmit said location 10 4 remote location.

Claim 9. The wireless communication device as set forth in claim 3, further comprising

at least one multimedia device therein.

Claim 10. A handheld cellular telephone for sending and receiving communication

signals and capable of being used to diagnose and administer clectrical therapy to a victim

16
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experiencing cardiac distress, said wireless communication device comprising;

a cardiac module capable of detecting irregular cardiac arrhythmia when in contact with
a patient’s chest and mn electrical communication with a defibrillator module for administering
at least one electrical shock to the chest of said victim to defibnrallale the heart; aﬁd

a tracking module capable of determining the location of the wireless communication

device,

17
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