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(571 ABSTRACT

An electrotherapy method and apparatus for delivering a
multiphasic waveform from an energy source to a patient.
The preferred embodiment of the method comprises the
steps of charging the energy source to an initial level;
discharging the energy source across the electrodes to
deliver electrical energy to the patient in 2 multiphasic
waveform; monitoring a patient-depehdent electrical param-
eter during the discharging step; shaping the waveform of
the delivered electrical energy based on a value of the
monitored electrical parameter, wherein the relative duration
of the phases of the multiphasic waveform is dependent on
the value of the monitored electrical parameter. The pre-
ferred apparatus comprises an energy source; two electrodes
adapted to make electrical contact with a patient; a connect-
ing mechanism forming an electrical circuit with the energy
source and the electrodes when the electrodes are attached to
a patient; and a controller operating the connecting mecha-
nism to deliver electrical energy from the energy source to
the electrodes in a multiphasic waveform the relative phase
durations of which are based on an electrical parameter
monitored during delivery of the electrical energy. The
preferred defibrillator apparatus weighs less than 4 pounds
and has a volume less than 150 cubic inches, and most
preferably, weighs approximately three pounds or less and
has a volume of approximately 141 cu, in.

59 Claims, 4 Drawing Sheets
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ELECTROTHERAPY METHOD AND
APPARATUS

CROSS REFERENCE TO RELATED
APPLICATION -

This application is 2 continuation-in-part of U.S. patent
application Ser. No. 08/103,837 filed Aug. 6, 1993, the
disclosure of which is incorporated herein by reference.

BACKGROUND OF THE INVENTION

This invention relates generally to an electrotherapy
method and apparatus for delivering an electrical pulse to a
patient’s heart. In particular, this invention relates to a
method and apparatus for shaping the electrical waveform
delivered by the defibrillator based on an electrical param-
eter measured during delivery of the waveform. The inven-
tion also relates to a defibrillator design meeting certain
threshold size and weight requirements.

Sudden cardiac death is the leading cause of death in the
United States. Most sudden cardiac death is caused by
ventricular fibrillation, in which the heart’s muscle fibers
contract without coordination, thereby interrupting normal
blood flow to the body. The only effective treatment for
ventricular fibrillation is electrical defibrillation, which
applies an electrical shock to the patient’s heart.

To be effective, the defibrillation shock must be delivered
to the patient within minutes of the onset of ventricular
fibritlation. Studies have shown that defibrillation shocks
defivered within one minute after ventricular fibrillation
begins achieve up to 100% survival rate. The survival rate
falls to approximately 30% if 6 minutes elapse before the
shock is administered. Beyond 12 minutes, the survival rate
approaches zero,

One way of delivering rapid defibrillation shocks is
through the use of implantable defibrillators. Implantable
defibrillators are surgically implanted in patients who have
a high likelihood of needing electrotherapy in the future.
Implanted defibrillators typically monitor the patient’s heart
activity and automatically supply electrotherapeutic pulses
directly to the patient’s heart when indicated. Thus,
implanted defibrillators permit the patient to function in a
somewhat normal fashion away from the watchful eye of
medical personnel. Implantable defibrillators are expensive,
however, and are used on only a small fraction of the total
population at risk for sudden cardiac death.

External defibrillators send electrical pulses to the
patient’s heart through electrodes applied to the patient’s
torso. Extemal defibrillators are useful in the emergency
room, the operating room, emergency medical vehicles or
other situations where there may be an unanticipated need to
provide electrotherapy to a patient on short notice. The
advantage of external defibrillators is that they may be used
on a patient as needed, then subsequently moved to be used
with another patient.

However, because external defibrillators deliver their
electrotherapeutic pulses to the patient’s heart indirectly
(i.e., from the surface of the patient’s skin rather than
directly to the heart), they must operate at higher energies,
voltages and/or currents than implanted defibrillators. These
high energy, voltage and current, requirements have made
existing external defibrillators large, heavy and expensive,
particularly due to the large size of the capacitors or other
energy storage media required by these ptior art devices. The
size and weight of prior art external defibrillators have

25

50

2
limited their utility for rapid response by emergency medical
response teams,

Defibrillator waveforms, i.c., time plots of the delivered
current or voltage pulses, are characterized according to the
shape, polarity, duration and number of pulse phases. Most
current external defibrillators deliver monophasic current or
voltage -electrotherapeutic pulses, although some deliver
biphasic sinusoidal pulses. Some prior art implantable
defibrillators, on the other hand, use truncated exponential,
biphasic waveforms. Examples of biphasic implantable
defibrillators may be found in U.S. Pat. No. 4,821,723 to
Baker, Jr., et al.; U.S. Pat. No. 5,083,562 to de Coriolis et al.;
U.S. Pat. No. 4,800,883 to Winstrom; U.S, Pat. No. 4,850,
35710 Bach, Jr.; U.S. Pat. No. 4,953,551 to Mehra et al.; and
U.S. Pat. No. 5,230,336 to Fain et al.

Because each implanted defibrillator is dedicated 10 a
single patient, its operating parameters, such as electrical
pulse amplitudes and total energy delivered, may be effec-
tively titrated to the physiology of the patient to optimize the
defibrillator’s effectiveness. Thus, for example, the initial
voltage, first phase duration and total pulse duration may be
set when the device is implanted to deliver the desired
amount of energy or to achieve a desired start and end
voltage differential (i.e,, a constant tilt). Even when an
implanted defibrillator has the ability to change its operating
parameters to compensate for changes in the impedance of
the defibrillators leads and/or the patient’s heart (as dis-
cussed in the Fain patent), the range of potential impedance
changes for a single implantation in a single patient is
relatively small,

In contrast, because external defibrillator electrodes are
not in direct contact with the patient’s heart, and because
external defibrillators must be able to be used on a variety of
patients having a variety of physiological differences, exter-
nal defibrillators must operate according to pulse amplitude
and duration parameters that will be effective in most
patients, no matter what the patient’s physiology. For
example, the impedance presented by the tissue between
external defibrillator electrodes and the patient’s heart varies
from patient to patient, thereby varying the intensity and
waveform shape of the shock actually delivered to the
patient’s heart for a given initial pulse amplitude and dura-
tion. Pulse amplitudes and durations effective to treat low
impedance patients do not necessarily deliver effective and
energy efficient treatments to high impedance patients.

External defibrillators may be subjected to extreme load
conditions which could potentially damage the waveform
generator circuits. For example, improperly applied defibril-
lator electrodes may create a very low impedance current
path during the shock delivery, which could result in exces-
sively high current within the waveform circuit. Thus, an
external defibrillator has an additional design requirement to
limit the peak current to safe levels in the waveform circuit,
which is not normally a concern for implanted defibrillators,

Prior art defibrillators have not fully addressed the patient
variability problem. One prior art approach to this problem
was to provide an external defibrillator with multiple energy
settings that could be selected by the user. A common
protocol for using such a defibrillator was to aitempt

- defibrillation at an initial energy setting suitable for defibril-

lating a patient of average impedance, then raise the energy
setting for subsequent defibrillation attempts in the event
that the initial setting failed. The repeated defibrillation
attempts require additional energy and add to patient risk.
Some prior art defibrillators measure the patient imped-
ance, or a parameter related to patient impedance, and alter

12
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the shape of a subsequent defibrillation shock based on the
carlier measurement. For example, the implanted defibril-
lator described in the Fain patent delivers a defibrillation
shock of predetermined shape to the patient’s heart in
response to a detected archythmia. The Fain device measures
the system impedance during delivery of that shock and uses
the measured impedance to alter the shape of a subsequently
delivered shock.

Another example of the measurement and use of patient
impedance information in prior art defibrillators is described
in an article written by R. E. Kerber, et al., “Energy, current,
and success in defibrillation and cardioversion,” Circulation
(May 1988). The authors describe an external defibrillator
that administers a test pulse to the patient prior to adminis-
tering the defibrillation shock. The test pulse is used to
measurc patient impedance; the defibrillator adjusts the
amount of energy delivered by the shock in response to the
measured patient impedance. The shape of the delivered
waveform is a damped sinusoid.

Prior art disclosures of the use of truncated exponential
biphasic waveforms in implantable defibrillators have pro-
vided liutle guidance for the design of an external defibril-
lator that will achieve acceptable defibrillation or cardiover-
sion rates across a wide population of patients. The
defibrillator operating voltages and energy delivery require-
ments affect the size, cost, weight and availability of com-
ponents. In particular, operating voltage requirements affect
the choice of switch and capacitor technologies. Total
energy delivery requirements affect defibrillator battery and
capacitor choices. Thus, even if an implantable defibrillator
and an extemal defibrillator both deliver waveforms of
similar shape, albeit with different waveform amplitudes, the
actual designs of the two defibrillators would be radically
different.

SUMMARY OF THE INVENTION

This invention provides a defibrillator and defibrillation
method that automatically compensates for patient-to-pa-
tient differences in the delivery of electrotherapeutic pulses
for defibrillation and cardioversion. The defibrillator has an
energy source that may be discharged through electrodes to
administer a truncated exponential biphasic voltage or cur-
rent puise to a patient.

The preferred embodiment of the method comprises the
steps of charging the energy source to an initial level;
discharging the energy source across the electrodes to
deliver electrical energy to the patient in a multiphasic
waveform; monitoring a patient-dependent electrical param-
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eter during the discharging step; shaping the waveform of sy

the delivered electrical energy based on a value of the
monitored electrical parameter, wherein the relative duration
of the phases of the multiphasic waveform is dependent on
the value of the monitored electrical parameter.

The preferred apparatus comprises an energy source; two
electrodes adapted to make electrical contact with a patient;
a connecting mechanism forming an electrical circuit with
the energy source and the electrodes when the electrodes are
attached to a patient; and a controller operating the connect-
ing mechanism to deliver electrical energy from the energy
source to the electrodes in a multiphasic waveform the
relative phase durations of which are based on an electrical
parameter monitored during delivery of the electrical energy.
The preferred defibrillator apparatus weighs less than 4
pounds and has a volume less than 150 cubic inches, and
most preferably, weighs approximately three pounds or less
and has a volume of approximately 141 cu. in.

13

4
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic representation of a low-tilt biphasic
electrotherapeutic waveform.

FIG. 2 is a schematic representation of a high-tilt biphasic
clectrotherapeutic waveform.

FIG. 3 is a block diagram of a defibrillator system
according to a preferred embodiment of the invention.

FIG. 4 is a schematic circuit diagram of a defibrillator
system according to a preferred embodiment of this inven-
tion.

FIG. 5 is an external view of a defibrillator according to
a preferred embodiment of this invention.

FIG. 6 is a partial cutaway view of a defibrillator accord-
ing to a preferred embodiment of this invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

For any given patient and for any given defibrillator
system design, whether implantable or external, there is an
optimal biphasic waveform for treating a particular kind of
arrhythmia. This principle is used when implanting defibril-
lators; as noted above, implanted defibrillators are titrated to
the patient at the time of implant. External defibrillators, on
the other hand, must be designed to be effective in a wide
population of patients.

For example, FIGS. 1 and 2 illustrate the paticnt-to-
patient differences that an external defibrillator design must
take into account. These figures are schemalic representa-
tions of truncated exponential biphasic waveforms delivered
to two different patients from an external defibrillator
according to the electrotherapy method of this invention for
defibrillation or cardioversion. In these drawings, the verti-
cal axis is voltage, and the horizontal axis is time. The
principles discussed here are applicable to waveforms
described in terms of current versus time as well,

The waveform shown in FIG. 1 is called a low-tilt
waveform, and the waveform shown in FIG. 2 is called a
high-tilt waveform, where tilt H is defined as a percent as
follows:

Al -1D!
Al

H= % 100

As shown in FIGS. 1 and 2, A is the initial first phase voltage
and D is the second phase terminal voltage. The first phase
terminal voltage B results from the exponential decay over
time of the initial voltage A through the patient, and the
second phase terminal voltage D results from the exponen-
tial decay of the second phase initial voltage C in the same
manner. The starting voltages and first and second phase
durations of the FIG. 1 and FIG. 2 waveforms are the same;
the differences in end voltages B and D reflect patient
differences.

'We have determined that, for a given patient, externally-
applied truncated exponential biphasic waveforms defibril-
late at lower voltages and at Jower total delivered energies
than externally-applied monophasic waveforms, In addition,
we have determined that there is a complex relationship
between total pulse duration, first to second phase duration
ratio, initial voltage, total energy and total tilt in the delivery
of an effective cardioversion waveform, Thus, it is possible
to design a defibrillator and defibrillation method that is
effective not only for a single patient (as in most prior arl
implantable defibrillators) but is also effective for a broad
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population of patients. In addition, it is also possible to meet
external defibrillator design requirements regarding the size,
weight and capacity of the defibrillator energy source while
still meeting the needs of a wide patient population.

Up to a point, the more energy delivered to a patient in an
electrotherapeutic pulse, the more likely the defibrillation
atiempt will succeed. Low-tilt biphasic waveforms achieve
effective defibrillation rates with less delivered energy than
high-tilt waveforms. However, low-tilt waveforms are
energy inefficient, since much of the stored energy is not
delivered to the patient. On the other hand, defibrillators
delivering high-tilt biphasic waveforms deliver more of the
stored energy to the patient than defibrillators delivering
low-tilt waveforms while maintaining high efficacy up to a
certain critical tilt value. Thus, for a given capacitor, a given
initial voltage and fixed phase durations, high impedance
patients receive a waveform with less total energy and lower
peak currents but better conversion properties per unit of
energy delivered, and low impedance patients receive a
waveform with more delivered energy and higher peak
currents.

There appears to be an optimum tilt range in which high
and low impedance patients will receive effective and effi-
cient therapy from an external defibrillator. An optimum
capacitor charged to a predetermined voltage can be chosen
to deliver an effective and efficient waveform across a
population of patients having a varety of physiological
differences. For example, the defibrillator may operate in an
open loop, ie., without any feedback regarding patient
parameters and with preset pulse phase durations which will
be effective for a certain range of patients. The preset
parameters of the waveforms shown in FIG. 1 and 2 are
therefore the initial voltage A of the first phase of the pulse,
the duration E of the first phase, the interphase duration G,
and the duration F of the second phase. The terminal voltage
B of the first phase, the initial voltage C of the second phase,
and the terminal voltage D of the second phase are depen-
dent upon the physiological parameters of the patient and the
physical connection between the electrodes and the patient.

For example, if the patient impedance (ie., the total
impedance between the two electrodes) is high, the amount
of voltage drop (exponential decay) from the initial voltage
Ato the terminal voltage B during time E will be lower (FIG.
1) than if the patient impedance is low (FIG. 2). The same
is true for the initial and terminal voltages of the second
phase during time F. The values of A, E, G and F are set to
optimize defibrillation and/or cardioversion efficacy across a
population of patients. Thus, high impedance patients
receive a low-tilt waveform that is more effective per unit of
delivered energy, and low impedance patients receive a
high-tilt waveform that delivérs more of the stored energy
and is therefore more energy efficient.

In order to ensure that the delivered shock will be within
the optimum tilt range for an extended range of patients, this
invention provides a defibrillator method and apparatus for
adjusting the characteristics of the defibrillator waveform in
response {0 a real-time measurement of a patient-dependent
electrical parameter. FIG. 3 is a block diagram showing a
preferred embodiment of the defibrillator system.

The defibrillator system 30 comprises an energy source 32
to provide a voltage or current pulse. In one preferred
embodiment, energy source 32 is a single capacitor or a
capacitor bank arranged to act as a single capacitor.

A connecting mechanism 34 selectively connects and
disconnects a pair of electrodes 36 electrically attached to a
patient (represented here as a resistive load 37) to and from
the energy source. The connections between the electrodes
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and the energy source may be in either of two polarities with
respect to positive and negative terminals on the energy
source.

The defibrillator system is controlled by a controller 38.
Specifically, controller 38 operates the connecting mecha-
nism 34 to connect energy source 32 with electrodes 36 in
one of the two polarities or to disconnect energy source 32
from electrodes 36. Controller 38 receives discharge infor-
matjon (such as current, charge and/or voltage) from the
discharge circuit. Controller 38 may also receive timing
information from a timer 40.

Controller 38 uses information from the discharge circuit
and/or the timer to control the shape of the waveform
delivered to the patient in real time (i.e., during delivery of
the waveform), such as by selecting appropriate waveform
parameters from a memory location associated with the
controller or by otherwise adjusting the duration of the
phases of the biphasic waveform. By controlling the wave-
form shape, the system controls the duration, tilt and total
delivered energy of the waveform. For example, biphasic
waveforms with relatively longer first phases have better
conversion properties than waveforms with equal or shorter
first phases, provided the total duration exceeds a critical
minimum, Therefore, in the case of high impedance patients,
it may be desirable to increase the duration of the first phase
of the biphasic waveform relative to the duration of the
second phase to increase the overall efficacy of the electro-
therapy by delivering a more efficacious waveform and to
increase the total amount of energy delivered.

A preferred embodiment of a defibrillator system accord-
ing to the invention is shown schematically in FIG. 4. In this
diagram, the energy source is a capacitor 32 preferably
having a size between 60 and 150 microfarads, most pref-
erably 100 microfarads. The system also includes a charging
mechanism (not shown) for charging the capacitor to an
initial voltage.

A controller 38 controls the operation of the defibrillator
to deliver a shock to the patient 37 through electrodes 36
automatically in response to a detected arrhythmia or manu-
ally in response to a human operator. FIG. 4 shows an ECG
system 50 attached to the electrodes to provide ECG moni-
toring and/or arrhythmia detection. FIG. 4 also shows a pair
of switches 52 and 54 isolating the patient and the ECG
system from the defibrillation circuitry, Switches 52 and 54
may he any suitable kind of isolators, such as mechanical
relays, solid state devices, spark gaps, or other gas discharge
devices. The ECG system and the isolation switches are not
essential parts of this invention.

In this embodiment, the connecting mechanism 34
includes four switches 56, 58, 60 and 62 operated by the
controller 38 to deliver a shock from the energy source 32
to the patient. The preferred embodiment also may include
an optional current limiting circuit comprising a resistor 64
and switch 66 to provide additional protection to the
defibrillator circuit components and to the defibrillator
operator. The operation of the isolation switches and the
connecting mechanism to deliver a waveform to the patient
is described below.

For purposes of this description, it is assumed that all
switches are open prior to discharge. It should be understood
that this need not be the case. For example, switches 56, 62
and 66 could start out in the closed position, with the
operating sequence of the switches modified accordingly.

In response to a request for a shock, the controller first
closes switches 52 and 54, then switch 62, then switch 58 to
initiate delivery of a limited shock to the patient. A current
sensor 68 monitors the current delivered by the capacitor, If
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the peak current is below a circuit safety threshold, then
switch 66 is closed 1o take safety resistor 64 out of the
circuit. Peak current valucs above the threshold could indi-
cate a short circuit condition.

In the preferred embodiment, the duration of the first and
second phases of the biphasic waveform are determined by
measuring a patient-dependent electrical parameter. As
described in more detail below, the measured parameter in
the preferred embodiment is the time it takes for a prede-
termined amount of charge to be delivered by the energy
source to the patient, Charge control can provide better noise
immunity than other waveform monitoring methods, such as
voltage or current monitoring.

The system shown in FIG. 4 uses a current integrator 70
to provide charge information to the controller. The control-
ler sets the duration of the first and second waveform phases
(thereby controlling the waveform shape) based on charge
information from current integrator 70. Other means of
determining phase durations may be used, of course, without
departing from the scope of the invention.

At the end of the first phase of the waveform, the
controller opens switch 62 to terminate delivery of the
shock. Switch 66 may also be opened at any time from this
point on. The controller opens switch 58 as well.

After the lapse of a brief interphase period, the controller
closes switches 56 and 60 to initiate delivery of the second
phase of the waveform. In the preferred embodiment the
second phase duration is determined by the first phase
duration. Other means of determining second phase duration
are within the scope of the invention, however. At the end of
the second phase, the controller opens switch 56 to terminate
delivery of the shock. Switches 60, 52 and 54 are opened
thereafter.

The following example illustrates a specific implementa-
tion of the method and apparatus of this invention. The
invention is not limited to the values and circuit elements
discussed in this example.

In this example, switches 52 and 54 are implemented as
a double pole, double throw mechanical relay, Switches 58
and 60 are each implemented as a pair of SCR’s in series in
order to meet required standoff voltages with currently
available components. Switch 56 is implemented as two
insulated gate bipolar transistors (“IGBT’s") in series, again
due to high voltage requirements.

The functions of switches 66 and 62 are shared among
three IGBT's to meet voltage standoff requirements, with
one IGBT being on at the same time as switch 66 and off at
the same time as switch 62, In this implementation resistor
64 is split into two resistors to equally divide the voltage
across the IGBT’s.

The current sensor 68 may be used to send current
information to the controller for purposes of, e.g., short
circuit protection, leads off detection, etc, The manner in
which the short circuit or leads off conditions are detected
are beyond the scope of this invention. The integrator 70 and
current sensor 68 may each be an op-amp feeding a thresh-
old comparator for detecting charge and Current limits,
respectively. The integrator could be provided with a switch
for resetting to initial conditions prior to a waveform deliv-
ery.

A comparator associated with the current integrator moni-
tors the charge delivered to the patient and sends a signal to
the waveform controller when the charge reaches 0.06182
Coulombs (referred to as “Qt”). The time required to reach
that charge (“1(Qt)") is monitored by the controller using an
up/down counter which counts a scaled down reference
frequency. One clement of the frequency scaler is a select-
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able 2:3 prescaler. The pre-scaler is set to 3 during the first
phase. In this example, eleven time thresholds are stored in
the controller, which determines the first phase duration
(“t(®1)") based on the time required to reach QL Al cach
time threshold, a new value of ((d1) is loaded until Q1 is
reached. If Qt is not reached within 6.35 mS, then (1) is
set to 12 mS. The counter runs at the scaled down frequency
during delivery of the entire first phase.

Some exemplary values for Qt thresholds and 1(d1) arc
shown in Table .

TABLE I
It (Qr) < (mS) Then t ($1) is (mS)

113 23

1.60 2.85
207 379
2.56 4.02
3.07 483
3.58 6.76
4.10 773
4.64 869
520 9.66
5 10,62
6.35 11.59

In this example, the interphase delay is set at 300 uS. At
0 pS the first phase IGBT’s are opened, terminating the first
phase. At 250 pS, the second phase IGBT's arc closed. At
300 pS the second phase SCR’s are closed, initiating the
second phase.

In this example, second phase timing is determined by
first phase timing,. Specifically, the count value accumulated
during phase one (2.3 mS to 12 mS) is used to control the
duration of the second phase. During the second phase, the
counter that had been counted up during the first phase is
counted down to O, at which time the second phase is
terminated. The actual duration of the second phase depends
on the scaled down frequency used to run down the counter.
If the first phase (Qt) was less than 3.07 m$, then the
reference clock prescaler is set to 3 to a give second phase
duration equal to the first phase duration, If t(Qt) is greater
than or equal to 3,07 mS, then the pre-scaler is set to 2,
giving a second phase duration which is % of the first phase
duration,

In an alternative embodiment, the measured patient-de-
pendent electrical parameter is capacitor voltage. A com-
parator monitors the capacitor voltage and sends a signal to
the waveform controller when the voltage decays to 1000
volts (Vt). As in the charge control embodiment, the time
required to reach that voltage is monitored by the controller
using an up/down counter which counts a scaled down
reference frequency. The first phase duration (H(P1)) is
based on the time required to reach Vt. The method of
selecting the appropriate t(®1) is identical to the charge
control embodiment. If Vt is not reached within 6.18 mS,
then t(P1) is set to 12 mS. Table II shows the t(Vi)
thresholds and their associated t(®1).

TABLE I
It (V) < (mS) Then 1 (§1) is (mS)

1.24 23

173 2.85
2.23 379
272 4.02
322 4.83
T 6.76
4.20 773
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TABLE II-continued
IEt (VE) < (mS)

Then t ($1) is (mS)

4.70 8.69
519 9.66
5.69 10.62
6.18 11.59

Interphase delay and second phase timing is identical to the
charge control method.

‘We have designed a new defibrillator meeting certain size,
weight, efficacy and safety design goals, The size and weight
are below the design thresholds of 150 cu. in, and four 1bs.
This new portable defibrillator may therefore be carried and
stored in places such as drug kit boxes carried by early
medical responders and in the glove boxes of cars,

The circuit design of the new defibrillator permits the use
of a biphasic truncated exponential waveform, such as one
of the waveforms described above, Use of the biphasic
waveform permits the defibrillator to be operated with the
same efficacy as prior art external defibrillators but with the
storage and delivery of far less energy at lower voltages. For
example, the new defibrillator effectively cardioverts
patients by delivering shocks below 155 Joules of energy
(167 Joules of energy stored), and most preferably on the
order of 130 Joules of energy (140 Joules stored), compared
with the delivery of 200-360 Joules (240439 Joules stored)
by prior art external defibrillators,

A preferred embodiment of the new external defibrillator
is shown in FIGS. 5 and 6. This defibrillator is much smaller
and lighter than prior art external defibrillators. The size of
the preferred defibrillator (approx. 2.2 in. X8 in, x8 in., for
a total volume of approx. 141 cu. in.) permits it to be carried
and/or stored in places in which prior art external defibril-
lators could not fit, In addition, its lighter weight (approx.
three pounds) enables the defibrillator to be moved more
easily by the operator in an emergency.

As shown in FIGS. 5 and 6, the preferred external
defibrillator includes a molded two-part plastic housing with
an upper case 80 and a Jower case 81. A main printed circuit
board ("PCB") 86 supports the capacitor 32, an electrode
connector 82, a PCMCIA memory card 83 and a PCMCIA
memory card ejector mechanism 84. The PCMCIA memory
card 83 lies within a PCMCIA memory card slot 95 on PCB
86.
A keyboard PCB 85 and a display PCB 87 is disposed
between the main PCB 86 and the upper case 80. Keyboard
PCB 85 interfaces with the defibrillator’s operator buttons,
and display PCB 87 operates the defibrillator’s LCD display
88. A display window 89 in the upper case permits display
88 to be seen by an operator.

An insulator 90 is disposed between main PCB 86 and
display PCB 87. A sealing gasket 91 lines the edges between
upper case 80 and lower casc 81 when the housing is
assembled.

A battery assembly 99 consisting of a battery housing 92
and six lithium-manganese dioxide primary cells 94 is
disposed in upper case 80 so that the batteries are in
electrical contact with the capacitor charge circuits and other
circuits of main PCB 86. The battery assembly has a latching
mechanism 96 for attaching and detaching the battery
assembly to and from the defibrillator.

The location of the battery assembly in front of the
PCMCIA memory card slot prevents the defibrillator opera-
tor or others from accessing the PCMCIA card while the
defibrillator is powered up and operating. This arrangement
protects the operator and patient from accidental shocks and
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protects the defibrillator itself from damage caused by
inadvertant removal of the PCMCIA card during operation.

The small size and light weight of our defibrillator is due
to a combination of a variety of design features. Use of a
truncated exponential biphasic waveform instead of the prior
art damped sinusoid waveform permits operation without an
inductor in the waveform circvit. In addition, the lower
energy requirements permit the use of a smaller capacitor
and smaller batteries than those used in prior art external
defibrillators.

In an effort to reduce the battery size even further, the
preferred embodiment is provided with a capacitor pre-
charge circuit and controller that begins charging the capaci-
tor soon after the defibrillator is activated, even before
ventricular fibrillation (and therefore the need for defibril-
lation) has been detected. The precharge voltage level is kept
below the level where damage to the defibrillator circuit, the
patient or the operator could occur in the event of a single
fault. Thus, for example, whereas in the preferred embodi-
ment_the full preshock capacitor voltage is 1650 V, the
precharge level is 1100 V. This precharge procedure mini-
mizes the amount of energy that needs to be transferred from
the battery to the capacitor when a therapeutic shock is
indicated, thereby reducing the required size of the battery
and the defibrillator’s transformer.

The preferred embodiment uses 6 lithium-manganese
dioxide primary cells instead of rechargeable batteries. Pri-
mary cells have greater energy density than rechargeable
batteries and are cheaper, lighter and, since they are dispos-
able, they are easier to maintain. While primary cells also
have lower power and energy characteristics, use of a
truncated exponential biphasic waveform and a capacitor
precharge circuit permits operation at lower power levels,

The preferred defibrillator shown in FIGS. 5 and 6 incor-
porates the solid state defibrillator circuit described above
with reference to FIG. 4. Use of this circuit along with the
short-circuit protection feature described above also reduces
the size and weight of the defibrillator by avoiding the use
of the mechanical switches required by higher voltage
devices.

Other smaller and lighter-weight features of the defibril-
lator shown in FIGS. 5 and 6 are the use of a flat panel LCD
in place of the more conventional CRT display and the use
of a PCMCIA memory card to record voice and instrument
information instead of a magnetic tape recorder or a paper
strip chart recorder. In addition, the preferred defibrillator
includes a feature whereby part of the patient ECG infor-
mation stored within the PCMCIA card can be displayed on
the LCD for use by a medical professional. This feature
takes the place of the strip chart recorders in prior art
external defibrillators.

Lightweight defibrillator electrode designs may be used to
reduce the weight of the overall device even further. For
example, flexible patch electrodes may be used in place of
the conventional paddle electrodes. In addition, because of
the lower energy and voltage features of the defibrillator,
relatively thin wires may be used to attach the electrodes to
the defibrillator instead of thick cables.

Other component choices and other configurations of
components are within the scope of this invention as long as
the threshold size and weight requirements of 150 cu. in. and
four pounds are met.

Any embodiment of this invention could provide for
alternating initial poldrities in successive monophasic or
biphasic pulses. In-other words, if in the first biphasic
waveform delivered by the system the first phase is a
positive voltage or current pulse followed by a second phase
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negative voltage or current pulse, the second biphasic wave-
form delivered by the system would be a negative first phase
voltage or current pulse followed by a positive second phase
voltage or current pulse. This arrangement would minimize
clectrode polarization, i.e., build-up of charge on the elec-
trodes.

For cach defibrillator method discussed above, the initial
first phase voltage may be the same for all patients or it may
be selected automatically or by the defibrillator user, For
cxample, the defibrillator may have a selection of initial
voltage settings, one for an infant, a second for an adult, and
a third for use in open heart surgery.

In addition, while the preferred embodiment of the inven-
tion has been discussed in the context of biphasic wave-
forms, monophasic, triphasic or other multiphasic wave-
forms may be used as well. Also, patient-dependent
electrical parameters other than charge delivered may be
monitored and used to shape the waveform during discharge.

While the invention has been discussed with reference to
external defibrillators, one or more aspects of the invention
would be applicable to implantable defibrillators as well.
Other modifications will be apparent to those skilled in the
art,

We claim:

1. A method for applying electrotherapy to a patient
through clectrodes connected to an energy source, the
method comprising the following steps:

charging the energy source to an initial Jeve);

discharging the energy source across the electrodes to

deliver electrical energy to the patient in a multiphasic
waveform;

monitoring a patient-dependent electrical parameter dur-

ing the discharging step;

shaping the waveform of the delivered clectrical energy

based on a value of the monitored electrical parameter,
wherein the relative duration of the phases of the
multiphasic waveform is dependent on the value of the
monitored electrical parameter.

2. The method of claim 1 wherein the energy source is
external to the patient.

3. The method of claim 1 wherein the shaping step further
comprises controlling the duration of a waveform phase
based on a value of the electrical parameter,

4, The method of claim 3 wherein the shaping step further
comprises controlling the duration of another phase of the
waveform based on the value,

5. The method of claim 4 further comprising the step of
providing a plurality of phase duration values, the shaping
step comprising the step of selecting phase duration values
for each phase of the multiphasic waveform from the
plurality of phase duration values.

6. The method of claim 3 wherein the electrical parameter
is charge delivered by the energy source to one of the
clectrodes.

7. The method of claim 6 wherein the discharging step
begins at a discharge start time, the method further com-
prising the step of monitoring elapsed time from the dis-
charge start time, the shaping step further comprising the
step of determining an elapsed time value at which the
charge delivered has reached a predetermined threshold.

8. The method of claim 7 wherein the shaping step further
comprises selecting a first phase duration based on the
elapsed time value.

9. The method of claim 8 wherein the shaping step further
comprises selecting a second phase duration based on the
elapsed time value.

10. The method of claim 9 wherein the second phase
duration is equal to the first phase duration for at least one
possible elapsed time value.
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11. The method of claim 9 wherein the second phasc
duration is less than the first phase duration for at lcast one
possible elapsed time valuc.

12. The method of claim 1 wherein the duration of the
monitoring step is shorter than the duration of the discharg-
ing step.

13. The method of claim 1 whercin the shaping step is
performed without the use of an induclor.

14. The method of claim 1 wherein the initial level is an
initial discharge level, the method further comprising the
step of precharging the energy source to a level less than the
initial discharge level prior to the step of charging the energy
source Lo the initial discharge level.

15. A method for applying electrotherapy to a patient
through electrodes connected to an energy source, the
method comprising the following steps:

charging the energy source to an initial level;

discharging the energy source across the electrodes to
deliver clectrical energy to the patient in a truncated
exponential biphasic waveform;

monitoring an electrical paramelter during the discharging
step;

adjusting the tilt of the waveform based on the value of
the monitored electrical parameter, the adjusting step
comprising controlling the duration of a waveform
phase based on a value of the clectrical parameter
wherein the relative duration of the phases of the
waveform is dependent on the value of the monitored
clectrical parameter.

16. An apparatus for administering electrotherapy to a
patient’s heart through electrodes external to the patient
comprising:

an energy source;

two electrodes adapted to make electrical contact with a
patient;

a connecting mechanism forming an electrical circuit with
the energy source and the electrodes when the clec-
trodes are attached to a patient; an electrical parameter
monitor; and

a controller operating the connecting mechanism to
deliver clectrical energy from the energy source to the
electrodes in a truncated exponential multiphasic wave-
form the relative phase durations of which are based on
an electrical parameter monitored during delivery of
the electrical energy.

17. The apparatus of claim 16 wherein the connecting
mechanism comprises a plurality of switches for selectively
directing electrical energy from the energy source to the
patient in one of two polarities.

18. The apparatus of claim 17 wherein the electrical
parameter monitor comprises a charge sensor providing
information to the controller related to charge delivered by
the energy source to the electrodes.

19. The apparatus of claim 18 further comprising a timer
associated with the charge sensor and the controller.

20. The apparatus of claim 19 wherein the controller
comprises a counter with a controllable counting rate, the
counter being adapted to count in one direction during
delivery of a first phase of the multiphasic waveform and in
another direction during delivery of a second phase of the
multiphasic waveform,

21. The apparatus of claim 16 further comprising means
for selectively limiting current flow through the electrodes
and means for determining whether current flowing to the
electrodes is below a predetermined threshold.

22. The apparatus of claim 21 wherein the means for
selectively limiting current flow comprises an impedance
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and a shunting switch in the circuit with the electrodes and
the energy source.

23. The apparatus of claim 16 wherein the energy source
comprises a battery disposed in a battery holder, the appa-
ratus further comprising a solid state memory device dis-
posed in a memory device holder, the battery blocking
external access to the memory device when the battery is
disposed in the battery holder.

24. An external defibrillator comprising:

an energy Source;

two electrodes adapted to make electrical contact with the
exterior of a patient;

a connecting mechanism forming an electrical circuit with
the energy source and the electrodes when the elec-
trodes are attached to a patient;

a controller operating the connecting mechanism to
deliver electrical energy from the energy source to the
electrodes; and

a housing containing at least the.energy source, the
connecting mechanism and the controller, the housing
having a volume less than 150 cubic inches.

25, The defibrillator of claim 24 in which the housing has

a first dimension not greater than 2.2 inches.

26. The defibrillator of claim 25 in which the housing has
second and third dimensions not greater than 8 inches.

27. The defibrillator of claim 24 wherein the energy
source comprises primary cell batteries.

28. The defibrillator of claim 27 wherein the primary cell
batteries comprise lithium-manganese dioxide primary bat-
teries.

29. The defibrillator of claim 24 wherein the connecting 3

mechanism and the controller comprise means for delivering
a multiphasic waveform without the use of an inductor,

30. The defibrillator of claim 24 wherein the energy
source comprises a capacitor, the defibrillator further com-
prising a capacitor precharge circuit.

31. The defibriliator of claim 24 further comprising an
ECG system.

32, The defibrillator of claim 31 further comprising an
LCD display.

. 33. The defibrillator of claim 32 further comprising a
PCMCIA memory card,

34, The defibrillator of claim 33 further comprising means
for displaying ECG information stored in the PCMCIA card
on the LCD display.

35. The defibrillator of claim 24 wherein the energy
source comprises a capacitive energy source sized between
60 and 150 microfarads.

36. An external defibrillator comprising:

an energy source;

two electrodes adapted to make electrical contact with the
exterior of a patient;

aconnecting mechanism forming an electrical circuit with
the energy source and the electrodes when the elec-
trodes are attached to a patient;

a controller operating the connecting mechanism to
deliver electrical energy from the energy source io the
electrodes;

the defibrillator having a weight less than four pounds,

37. The defibrillator of claim 36 wherein the energy
source comprises primary cell batteries,

38. The defibrillator of claim 37 wherein the primary cell
batteries comprise lithium-manganese dioxide primary bat-
teries.

39, The defibrillator of claim 36 wherein the connecting
mechanism and the controller comprise means for delivering
a multiphasic waveform without the use of an inductor.

14

40. The defibrillator of claim 36 whercin the energy
source comprises a capacitor, the defibrillator further com-
prising a capacitor precharge circuit.

41. The defibrillator of claim 36 further comprising an

5 ECG system.

42, The defibrillator of claim 41 further comprising an
LCD display.

43. The defibrillator of claim 42 further comprising a
PCMCIA memory card.

44, The defibrillator of claim 43 further comprising means
for displaying ECG information stored in the PCMCIA card
on the LCD display.

45, The defibrillator of claim 36 wherein the energy
source comprises a capacitive energy source sized between
60 and 150 microfarads.

46. A method for applying electrotherapy to a patient from
an energy source external to the patient, the method com-
prising the following steps:

charging the energy source to an initial level;

discharging the energy source to deliver electrical energy

to the patient in a multiphasic waveform;

determining the time during which a predetermined

amount of charge is delivered to the patient;

shaping the waveform of the delivered electrical energy

based on the value of the determined time, wherein the
relative duration of the phases of the multiphasic wave-
form is dependent on the value of the determined time.

47. A method for applying electrotherapy to a patient
through electrodes connected t0 an energy source, the

method comprising the following steps:
0 charging the energy source to an initial level;
maintaining the charge of the energy source at the initial
level;

determining the need to apply a shock to a patient;

charging the energy source to a second level greater than

the initial level;

discharging the energy source across the electrodes to

deliver electrical energy to the patient.

48. The method of claim 47 wherein the initial level is
below a charge level that could harm a patient.

49. The method of claim 47 wherein the first charging step
is performed in response to activation of a defibrillator.

50. The method of claim 47 wherein the discharging step
comprises the step of discharging the energy source across
the electrodes to deliver electrical energy to the patient in a
truncated exponential biphasic waveform.

51. A method for applying electrotherapy to a patient
through electrodes connected to an energy source, the
method comprising the following steps:

charging the energy source to an initial level;

discharging the energy source across the electrodes to

deliver electrical energy to the patient in a waveform,
the patient and an additional impedance forming an
electrical circuit with the energy source;

monitoring an electrical parameter during the discharging

step;

removing the additional impedance from the electrical

circuit if the electrical parameter is within a defined
range prior to the end of the discharging step,

52. The method of claim 51 wherein the removing step
comprises operating a switch associated with the additional
impedance.

53. A method for applying electrotherapy to a patient
65 comprising the following steps:

discharging an energy source across electrodes to deliver

a waveform of electrical energy to the patient;
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monitoring a patient-dependent clectrical parameter dur-

ing the discharge siep;

ceasing the monitoring step prior to the end of the

discharge step;

adjusting a waveform discharge parameter based on a

value of the monitored parameter,

54. The method of claim 53 wherein discharging step and
the moniloring step begin substantially simultaneously.

55. The method of claim 53 wherein the monitored
parameter is time for delivering a predetermined quantity of
charge to the patient.

56. The method of claim 55 wherein the discharge param-
eter is waveform duration.

57. The method of claim 55 wherein the waveform is a

biphasic waveform and the discharge parameter is duration !5

of a waveform phase,

16 .

58. A method for applying electrotherapy to a patient
through electrodes attached to an energy source, the method
comprising the following steps:

charging the energy source to an initial level prior to

detecting a need to apply a shock to a patient;
determining the need to apply a shock to a patient
charging the energy source to a second level greater than
the initial level;
discharging the energy source across the electrodes to
deliver electrical cnergy to the patient in a truncated
exponential biphasic waveform.

59. The method of claim 58 wherein the first charging step
is performed in response to activation of a defibrillator.
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g rpapss” ABSTRACT
ELECTROTHERAPY METHOD AND APPARATUS

An electrotherapy method and apparatus for
delivering a multiphasic waveform from an energy source
to a patient. The preferred embodiment of the method
comprises the steps of charging the energy source to an
initial level; discharging the energy source across the
electrodes to deliver electrical energy to the patient in
a multiphasic waveform; monitoring a patient-dependent
electrical parameter during the discharging step; shaping
the waveform of the delivered electrical energy based on
a value of the monitored electrical parameter, wherein
the relative duration of the phases of the multiphasic
waveform is dependent on the value of the monitored
electrical parameter. The preferred apparatus comprises
an energy source; two electrodes adapted to make
electrical contact with a patient; a connecting mech%nism
forming an electrical circuit with the energy source and
the electrodes when the electrodes are attached to a
patient; and a controller operating the cdﬁnecﬁing
mechanism to deliver electrical energy from the energy
source to the electrodes in a multiphasic waveform the
relative phase durations of which are based on an
electrical parameter monitored during delivery of the
electrical energy. The preferred defibrillator apparatus
weighs less than 4 pounds and has a volume less than 150
cubic inches, and most preferably, weighs approximately
three pounds or less and has a volume of approximately
141 cu.in.
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ELECTROTHERAPY METHOD AND APPARATUS

Cross Reference to Related Application
This application is a continuation-in-part of
5 U.S. Patent Application S.N. 08/103,837 filed August 6,
1993, the disclosure of which is incorporated herein by

reference.

Background of the Invention

10 This invention relates generally to an
electrotherapy method and apparatus for delivering an
electrical pulse to a patient’s heart. In particular,
this- invention relates to a method and apparatus for
shaping the electrical waveform delivered by the

15 defibrillator based on an electrical parameter measured
during delivery of the waveform. The invéntion also
relates to a defibrillator design meeting certain
threshold size and weight requirements.

Sudden cardiac death is the leading cause of

20 death in the United States. Most sudden cardiac death is
caused by ventricular fibrillation, in which the heart’s
muscle fibers contract without coordination, thereby
interrupting normal blood flow to the body.- The only
effective treatment for ventrlcular fibrillation is "

25 electrical defibrillation, which applies an electrical
shock to the patient’s heart.

To be effective, the defibrillation shock must
be delivered to the patient within minutes of the onset
of ventricular fibrillation. Studies have shown that

30 defibrillation shocks delivered within one minute after
ventricular fibrillation begins achieve up to 100%
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survival rate. The survival rate falls to approximately
30% if 6 minutes elapse before the shock is administered.
Beyond 12 minutes, the survival rate approaches zero.

One way of delivering rapid defibrillation
shocks is through the use of implantable defibrillators.
Implantable defibrillators are surgically implanted in
patients who have a high likelihood of needing
electrotherapy in the future. Implanted defibrillators
typically monitor the patient’s heart activity and
automatically supply electrotherapeutic pulses directly
to the patient’s heart when indicated. Thus, implanted
defibrillators permit the patient to function in a
somewhat normal fashion away from the watchful eye of
medical personnel. Implantable defibrillators are
éxpensive, however, and are used on only a small fraction
of the total population at risk for sudden cardiac death.

External defibrillators send electrical pulses
to the patient’s heart through electrodes applied to the
patient’s torso. External defibrillators are useful in
the emergency room, the operating room, eﬁergency medical
vehicles or other situations where there may be an
unanticipated need to provide electrotherapy to a patient
on short notice. The advantage of external
defibrillators is that they may be used on a patient as
needed, then subsequently moved to be used with another
patient.

-However, because external defibrillators
deliver their electrotherapeutic pulses to the patient’s
heart indirectly (i.e., from the surface of the patient’s
skin rather than directly to the heart), they must
operate at higher energies, voltages and/or currents than
implanted defibrillators. These high energy, voltage and
current requirements have made existing external
defibrillators large, heavy and expensive, particularly

due to the large size of the capacitors or other energy
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storage media required by these prior art devices. The
size and weight of prior art external defibrillators have
limited their utility for rapid regponse by emergency
medical response teams. }

Defibrillator waveforms, i.e., time plots of
the delivered current or voltage pulses, are
characterized according to the shape, polarity, duration
and number of pulse phases. Most current external
defibrillators deliver monophasic current or voltage
electrotherapeutic pulses, although some deliver biphasic
sinusoidal pulses. Some prior art implantable
defibrillators, on the other hand, use truncated
exponential, biphasic waveforms. Examples of biphasic
implantable defibrillators may be found in U.S. Patent

-No. 4,821,723 to Baker, Jr., et al.; U.S. Patent No.

5,083,562 to de Coriolis et al.; U.S. Patent No.
4,800,883 to Winstrom; U.S. Patent No. 4,850,357 to Bach,
Jr.; U.S. Patent No. 4,953,551 to Mehra et al.; and U.S.
Patent No. 5,230,336 to Fain et al. ) '

Because each implanted defibrillator is
dedicated to a single patient, its operating parameters,
such as electrical pulse amplitudes and total energy

‘delivered, may be effectively titrated to the physiology

of the patient to optimize the defibrillator’s
effectiveness. Thus, for example, the initial voltage,
first phase duration and total pulse duration may be set
when the device ig implanted to deliver the desired
amount of energy or to achieve a desired start and end
voltage differential (i.e., a constant tilt). Even when
an implanted defibrillator has the ability to change its
operating parameters to éompensate for changes in the

impedance of the defibrillators leads and/or the
patient’s heart (as discussed in the Fain patent), the
range of potential impedance changes for a single
implantation in a single patient is relatively small.
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In contrast, because external defibrillator
electrodes are not in direct contact with the patient’s
heart, and because external defibrillators must be able
to be used on a variety of patients having a variety of
physiological differences, external defibrillators must
operate according to pulsge amplitude and duration
parameters that will be effective in most patients, no
matter what the patient’s physiology. For example, the
impedance presented by the tissue between external
defibrillator electrodes and the patient’s heart varies
from patient to patient, thereby varying the intensity
and waveform shape of the shock actually delivered to the
patient’s heart for a given initial pulse amblitude and
duration. Pulse amplitudes and durations effective to
treat low impedance patients do not necessarily deliver
effective and energy efficient treatments to high
impedance patients. .

External defibrillators may be subjected'to
extreme load conditions which could potentially damage
the waveform generator circuits. For exaﬁble, improperly-
applied defibrillator electrodes may create a very low
impedance current path during the shock delivery, which
could regult in excesgsively high current within the
waveform circuit. Thus, an external defibrillator has an
additional design requirement to limit the peak current
to safe levels in the waveform circuit, which is not
normally a concern for implanted defibrillators.

Prior art defibrillators have not fully
addressed the patient variability problem. One prior art
approach to this problem was to provide an external
defibrillator with multiple energy settings that could be

gelected by the user. A common protocol for uging such a
defibrillator was to attempt defibrillation at an initial
energy setting suitable for defibrillating a patient of
average impedance, then raise the energy setting for
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subsequent defibrillation attempts in the event that the
initial setting failed. The repeated defibrillation
attempts require additional energy and add to patient
risk.

Some prior art defibrillators méasure the
patient impedance, or a parameter related to patient
impedance, and alter the shape of a subsequent

defibrillation shock based on the earlier measurement.

For example, the implanted defibrillator described in the
Fain patent delivers a defibrillation shock of

predetermined shape to the patient’s heart in response to

a detected arrhythmia. The Fain device measures the .

gystem impedance during delivery of that shock and uses

the measured impedance to alter the shape of a
subsequently delivered shock.

Another example of the measurement and use of

patient impedance information in prior art defibrillators:

is described in an article written by R.E. Kerber, et
al., "Energy, current, and success in defibrillafion and
cardioversion, " Circulation (May 1988). The authors
describe an external defibrillator that administers a
test pulse to the patient prior to administering the
defibrillation shock. The test pulse is used to measure
patient impedance; the defibrillator adjusts the amount
of energy delivered by the shock in response to the
measured patient impedance. The shape of the delivered
waveform is a damped sinusoid.

Prior art disclosures of the use of truncated
exponential biphasic waveforms in implantable
defibrillators have provided little guidance for the
design of an external defibrillator that will achieve
acceptable defibrillation or cardioversion rates across a
wide population of patients. The defibrillator operating
voltages and energy delivery requirements affect the
gize, cost, weight and availability of components. In
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particular, operating voltage requirements affect the
choice of gwitch and capacitor technologies. Total
energy delivery requirements affect defibrillator battery
and capacitor choices. Thus, even if an implantable
defibrillator and an external defibrillator both deliver
waveforms of similar shape, albeit with different
waveform amplitudes, the actual designs of the two
defibrillators would be radically different.

Summary of the Invention

This invention provides a defibrillator and.
defibrillation method that automatically compensates for
patient-to-patient differences in the delivery of
electrotherapeutic pulses for defibrillation and
cardioversion. The defibrillator has an energy source
that may be discharged through electrodes to administer a\
truncated exponential biphasic voltage or current pulse
to a patient.

The preferfed embodiment of the methodr
comprises ‘the steps of charging the energj‘source to an
initial level; discharging the energy source across the
electrodes to deliver electrical energy to the patient in
a multiphasic waveform; monitorinhg a patient-dependent
electrical parameter during the discharging step; shaping
the waveform of the delivered electrical energy based on
a value of the monitored electrical parameter, wherein
the relative duration of the phases of the multiphasic
waveform is dependent on the value of the monitored
electrical parameter.

The preferred apparatus comprises an energy
gource; two electrodes adapted to make electrical contact
with a patient; a connecting mechanism forming an
electrical circuit with the energy source and the
electrodes when the electrodes are attached to a patient;
and a controller operating the connecting mechanism to
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deliver electrical energy from the energy source to the
electrodes in a multiphasic waveform the relative phase
durations of which are based on an electrical parameter
monitored during delivery of the electrical energy. bThe
preferred defibrillator apparatus weighs less than 4
pounds and has a volume less than 150 cubic inches, and
most preferably, weighs approximately three pounds or
less and has a volume of approximately 141 cu.in.

Brief Bﬁpcription of the Drawings

Figure 1¥is a schematic representation of a
low-tilt biphasic elgctrotherapeutic waveform.

' Figure ZV{Z a schematic representation of a
high-tilt biphasicvﬁ;ectrotherapeutic waveform.

Figure 37is a block diagram of a defibrillator
system according to a preferred embodiment of the
invention.

Figure 4*42 a schematic circuit diagram of a
defibrillator gystem according to a preferred embodiment
of this invention. ’ o

Figure 5“4; an external view of a defibrillator
according to a preferred embodiment of this invention.

Figure GV{: a partial cutaway view of a '
defibrillator according to a preferred embodiment of this
invention.

Detalled Description of the Preferred Embodiment
For any given patient and for. any given

defibrillator system design, whether implantable or
external, there ig an optimal biphasic waveform for
treating a particular kind of arrhythmia. Thig principle
is used when implanting defibrillators; as noted above, \
implanted defibrillators are titrated to the patient at *
the time of implant. External defibrillators, on the
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other hand, must be designed to be effective in a wide
population of patients.

For example, Figures 1 and 2 illustrate the
patient-to-patient differences that an external
defibrillator design must take into account. These
figures'are gchematic representations of truncated
exponential biphasic waveforms delivered to two different
patients from an external defibrillator according to the
electrotherapy method of this invention for
defibrillation or cardiovefsion. In these drawings, the
vertical axis is voltage, and the horizontal axis is
time. The'principles discussed here are applicable to
waveforme described in terms of current versus time as
well.

The waveform shown in Figure 1 is called a low-
tilt waveform, and the waveform shown in Figure 2 is
called a high-tflt waveform, where tilt H is defined as a
percent as follows: :

:D= x 100 i

As shown in Figures 1 and 2, A is the initial first phase
voltage and D is the second phase terminal veoltage. The
first phase terminal voltage B results from the
exponential decay over time of the initial voltage A
through the patient, and the second phase terminal
voltage D results from the exponential decay of the
second phase initial voltage C in the same manner. The
starting voltages and first and second phase durations of
the Figure-1 and Figure 2 waveforms are the same; the
differences in end voltages B and D reflect patient

differences.

We have determined that, for a given patient,
externally-applied truncated exponential biphasic
waveforms defibrillate at lower voltages and at lower
total delivered energies than externally-applied
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monophasic waveforms. In addition, we have determined
that there is a complex relationship between total pulse
duration,  first to gecond phase duration ratio, initial
voltage, total energy and total tilt in the delivery of
an effective cardioversion waveform. Thus, it is
posgible to design a defibrillator and defibrillation
method that is effective not only for a single patient
(as in most prior art implantable defibrillators) but is
also effective for a broad population of patients. In
addition, it is also possgible to meet external
defibrillator design requirements regarding the size,
weight and capacity of the defibrillator energy source
while still meeting the needs of a wide patient
population. ‘

Up to a point, the more energy delivered to a
patient in an electrotherapeutic pulse, the more likely
the defibrillation attempt will succeed. Low-tilt
biphasic waveforms achieve effective'defibrillatipn rates
with less delivered energy than high-tilt yaveforms.

However, low-tilt waveforms are energy inefficient, since

much of the stored energy is not delivered to the
patient. On the other hand, defibrillators delivering
high-tilt biphasic waveforms deliver. more of the stored
éﬁergy to the patient than defibrillators delivering low-
tilt waveforms while maintaining high efficacy up to a
certain critical tilt value. Thus, for a given
capacitor, a given initial voltage and fixed phase
durations, high impedance patients receive a waveform
with less total energy and lower peak currents but better
conversion'properties per unit of energy delivered, and
low impedance patients receive a waveform with more

delivered energy and higher peak currents.

There appears to be an optimum tilt range in
which high and low impedance patients will receive
effective and efficient therapy from an external
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defibrillator. An optimum capacitor charged to a
predetermined voltage can be chosen to deliver an
effective and efficient waveform across a population of
patients having a variety of physiological differences.
For example, the defibrillator may operate in an open
loop, i.e., without any feedback regarding patient
parameters and with preset pulse phase durations which
will be effective for a certain range of patients. The
preset parameters of the waveforms shown in Figure 1 and
2 are therefore the initial voltage A of the first phase
of the pulse, the duration E of the first phase, the
interphase duration G, and the duration F of the second
phase. The terminal voltage B of the first phase, the,A
initial voltage C of the second phase, and the terminal
voltage D of the second phase are dependent upon the
physiological parameters of the patient and the physical
connection between the electrodes and the patient.

For example, if the patient impedance (i.e.,
the total impedance between the two electgpdes)lis high,
the amount of voltage drop (exponential decay) from the
initial voltage A to the terminal voltage B during time E
will be lower (Figure 1) than if the patient impedance is
low (Figure 2). The same is true for the initial and
terminal voltages of the second phase during time F. The
values of A, E, G and F are set to optimize
defibrillation and/or cardioversion efficacy across a
population of patients. Thus, high impedance patients \
receive a low-tilt waveform that is more effective per
unit of delivered energy, and low impedance patients
receive a high-tilt waveform that delivers more of the
stored energy and is therefore more energy efficient. /

In order to ensure that the delivered shock
will be within the optimum tilt range for an extended
range of patients, this invention provides a
defibrillator method and apparatus for adjusting the
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characteristics of the defibrillator waveform in response
to a real-time measurement of a patient-dependent
electrical parameter. Figure 3 is a block diagram
showing a preferred embodiment of the defibrillator“
system.

The defibrillator system 30 comprises an energy
source 32 to pfovide a voltage or current pulse. In one
preferred embodiment, energy source 32 is a single
capacitor or a capacitor bank arranged to act as a single
capacitor.

A éonnecting mechanism 34 selectively connects
and disconnects a pair of electrodes 36 electrically -
attached to a patient (represented here ag a resistive
load 37) to and from the energy source. The connections
between the electrodes and the energy source may be in
either of two polarities with respect to positive and
negat:ive terminals on the energy source.

The defibrillator system is controlled by a
controller 38. Specifically, controller 38 cperates the
connecting mechanism 34 to connect energy source 32 with
electrodes 36 in one of the two polarities or to
disconnect energy source 32 from electrodes 36.
Controller 38 receives discharge information (such as
current, charge and/or voltage) from the discharge
circuit. Controller 38 may also receive timing
information from a timer 40.

Controller 38 uses information from the
digcharge circuit and/or the timer to control the shape
of the waveform delivered to the patient in real time
(i.e., dufing delivery of the waveform), such as by
selecting appropriate waveform parameters from a memory
location agsociated with the controller or by otherwise
adjusting the duration of the phases of the biphasic
waveform, By controlling the waveform shape, the system
controls the duration, tilt and total delivered energy of
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the waveform. For example, biphasic waveforms with
relatively longer first phases have better conversion
properties than waveforms with equal or shorter first
phases, provided the total duration exceeds a criticél
minimum. Therefore, in the casge of high impedance
patients, it may be desirable to increase the duration of
the first phase of the biphasgic waveform relative to the
duration of the second phase to increase the overall
efficacy of the electrotherapy by delivering a more
efficacious waveform and to increase the total amount of
energy delivered.

A preferred embodiment of a defibrillator
system according to the invention isg shown schematically
in Figure 4. 1In this diagram, the energy source isg a
capacitor 32 preferably having a size between 60 and 150
microfarads, most preferably 100 microfarads. The system
also includes a charging mechanism (not shown)  for
charging the capacitor to an initial voltage.

A controller 38 controls the Operation of-the
defibrillator to deliver a shock to the pé&ient 37
through electrodes 36 automatically in response to a
detected arrhythmia or manually in response to a human
operator. Figure 4 shows an ECG system 50 attached to
the electrodes to provide ECG monitoring and/or
arrhythmia detection. Figure 4 also shows a pair of
switches 52 and 54 isolating the patient and the ECG
gystem from the defibrillation circuitry. Switches 52
and 54 may be any suitable kind of isolators, such as
mechanical relays, solid state devices, spark gaps, or
other gas discharge devices. The ECG system and the
isolation switches are not essential parts of this
invention. .

In this embodiment, the connecting mechanism 34
includes four switches 56, 58, 60 and 62 operated by the
controllér 38 to deliver a shock from the energy source
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32 to the patient. The preferred embodiment also may
include an optional current limiting circuit comprising a
resistor 64 and switch 66 to provide additional
protection to the defibrillator circuit components and to
the defibrillator operator. The operation of the
igolation switches and the connecting mechanism to
deliver a waveform to the patient is described below.

For purposes of this description, it is assumed
that all switches are open prior to discharge. It should
be understood that this need not be the case. For
example, switches 56, 62 and 66 could start out in the

~closed position, with the operating sequence of the

switches modified accordingly.

In response to a request for a shock, the
controller first closes switches 52 and 54, then switch
62, then switch 58 to initiate delivery of a limited
shock to the patient. A current sensor 68 monitors the
current delivered by the capacitor. If the peak current
is below a circuit gafety threshold, then switch 66 is
cloged to take safety resistor 64 out of the circuit.
Peak current values above the threshold could indicate a
short circuit condition.

In the preferred embodiment, the duration of
the first and second phases of the biphasic waveform are
determined by measuring a patient-dependent electrical
parameter. As described in more detail below, the
measured parameter in the preferred embodiment is the
time it takes for a predetermined amount of charge to be
delivered by the energy source to the patient. Charge
control can provide better noise immunity than other
waveform monitoring methods, such as voltage or current

monitoring.

The system shown in Figure 4 uses a current
integrator 70 to provide charge information to the
controller. The controller sets the duration of the
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first and second waveform phases (thereby controlling the
waveform shape) based on charge information from current
integrator 70. Other means of detefmining phase
dQurations may be used, of course, without departing ffoﬁ
the scope of the invention. '

At the end of the first phase of the waveform,
the controller opens switch 62 to terminate delivery of
the shock. Switch 66 may also be opened at any time from
this point on. The controller opens switch 58 as well.

After the lapse of a brief interphase period,
the controller closes switches 56 and 60 to initiate
delivery of the second phase of the waveform. In the
preferred embodiment the second phase duration isg
determined by the first phase duration. Other means of
determining second phase duration are within the scope of
the invention, howevef. At the end of the second phase,
the controller opens switch 56 to terminate delivery of
the shock. Switches 60, 52 and 54 are opened thereafter.

The following example illustrates a spécific
implementation of the method and apparatus of this
invention. The invention is not limited to the values
and circuit elements discussed in this example.

In this example, switches 52 and 54 are
implemented as a double pole, double throw mechanical
relay. Switches 58 and 60 are each implemented ag a pair
of SCR's in series in order to meet required standoff
voltages with currently available components. Switch 56
is implemented as two insulated gate bipolar transistors
("IGBT's") in gseries, again due to high voltage
requirements.

The functions of switches 66 and 62 are shared

among three IGBT's LO meet voltage standoff requirements,
with one IGBT being on at the same time as switch 66 and
off at the same time as switch 62. 1In this
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implementation resistor 64 is split into two resistors to
equally divide the voltage across the IGBT'Ss.

The current sensor 68 may be used to send
current information to the controller for purposes of,
€.g., short circuit protection, leads off detection, etc.
The manner in which the short circuit or leads off
conditions are detected are beyond the scope of this
invention. The integrator 70 and current sensor 68 may
each be an op-amp feeding a threshold comparator for
detecting charge and current limits, respectively. The
integrator could be provided with a switch for resetting
to initial conditions prior to a waveform delivery.

A comparatbr agsociated with the current
integrator monitors the charge delivered to the patient
and sends a signal to the waveform controller when the
charge reaches 0.06182 Coulombs (referred to as "Qt").
The time required to reach that charge ("t (Qt)") is
monitored by the controller using an up/down counter
which counts a scaled down reference freqqgncy. One
element of the frequency scaler is a selectable 2:3 pre-
scaler. The pre-scaler is set to 3 during the first
phase. 1In this example, eleven time thresholds are
stored in the controller, which determines the first
phase duration ("t(®1)") based on the time required to
reach Qt. At each time threshold, a new value of t (§1)
is loaded until Qt is reached. If Qt is not reached
within 6.35 mS, then t(®l) is set to 12 mS. The counter
runs at the scaled down frequency during delivery of the
entire first phase.

Some exemplary values for Qt thresholds and
t (1) are shown in Table I.
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TABLE T
If t < (m8 Then t(&®1)is (mS)

1.13 2.3

1.60 2,85
2.07 3.79°
2.56 4,02
3.07 4.83
3.58 6.76
4.10 7.73
4.64 8.69
5.20 9.66
5.77 10.62
6.35 11.59

In this example, the interphase delay is set at
300 puS. At 0 uS the first phase IGBT’s are opened, _
terminating the first phase. At 250 uS, the second phase.
IGBT's are closed. At 300 pS the second phase SCR’s are
closed, initiating the second phase.

In this example, second phase timing isg :
determined by first phase timing. Specifically, the \
count value accumulated during phase one (2.3 mS .to 12 \
mS) is used to control the duration of the, sécoﬁd phase. -
During the second phase, the counter that had been : \
counted up during the first phase is counted down to 0,
at which time the second phase is terminated. The actual
duration of the second phase depends on the scaled down |
frequency used to run down the counter. If the first )
phase t(Qt) was less than 3.07 mS, then the reference /
clock pregcaler is set to 3 to a give second phase /
duraticon equal to the first phase duration. If t(Qt) is {
greater than or equal to 3.07 mS, then the pre-scaler is
set to 2, giving a second phase duration which is 2/3 of
the first bhase duration.

In an alternative embodiment, the measured e
patient-dependent electrical parameter is capacitor
voltage. A comparator monitors the capacitor voltage and
sends a signal to the waveform controller when the
voltage decays to 1000 volts (Vt). As in the charge
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control embodiment, the time required to reach that
voltage is monitored by the controller using an up/down
counter which counts a scaled down reference frequency.
The first phase duration (t($1l)) is based on the time
required to reach Vt. The method of selecting the
appropriate t(®1) is identical to the charge control
embodiment. If Vt is not reached within 6.18 mS, then
t(®1) isg set to 12 mS. Table II shows the t(Vt)
thresholds and their associated t(®1).

TABLE IT
If £ (Vt)<(mS) Then t(®1)is (mS)

1.24 2.3
1.73 2.85
2.23 3.79
2.72 ) 4.02
3.22 4.83
3.71 6.76
4,20 7.73
4,70 8.69
5.19 9.66
5.69 10.62
6.18 11.59°

Iﬁterphase delay and second phase timing is identical to
the charge control method. '

We have designed a new defibrillator meeting
certain size, weight, efficacy and safety design goals.
The size and weight are below the design thresholds of
150 cu.in. and four lbs. This new portable defibrillator
may therefore be carried and stored in places such as
drug kit boxes carried by early medical responders and in
the glove boxes of cars.

The circuit design of the new defibrillator

permits the use of a biphasic truncated exponential
waveform, such as one of the waveforms described above.
Use of the biphasic waveform permits the defibrillator to
be operated with the same efficacy as prior art external
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defibrillatorg but with the storage and delivery of far
less’energy at lower voltages. For example, the new
defibrillator effectively cardioverts patients by
delivering shocks below 155 Joules of energy (167 Joﬁles
of energy stored), and most preferably on the order of
130 Joules of energy (140 Joules stored), compared with
the delivery of 200-360 Joules (240-439 Joules stored) by
prior art external defibrillators.

A preferred embodiment of the new external
defibrillator is shown in Figures 5 and 6. This
defibrillator is much smaller and lighter than prior art
external defibrillators. The size of the preferred
defibrillator (approx. 2.2 in. x 8 in. x 8 in., for a
total volume of approx. 141 cu.in.) permits it to be
carried and/or stored in places in which prior art
external defibrillators could not fit. In addition, its
lighter weight (approx. three pounds) enables the
defibrillator to be moved more easily by the operator in
an emergency.

As ghown in Figures 5 and 6, thé preferred
external defibrillator includes a molded two-part plastic
housing with an upper case 80 and a lower case 81, A
main printed circuit board ("PCB") 86 supports the
capacitor 32, an electrode connector 82, a PCMCIA memory
card 83 and a PCMCIA memory card ejector mechanism 84.
The PCMCIA memory card 83 lies within a PCMCIA memory
card slot 95 on PCB 86.

A keyboard PCB 85 and a display PCB 87 is
disposed between the main PCB 86 and the upper case 80.
Keyboard PCB 85 interfaces with the defibrillator’s
operator buttons, and display PCB 87 operates the

defibrillator's LCD display 88. A display window 89 in
the upper case permits display 88 to be seen by an

operator.
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An insulator 90 is disposed between main PCB 86
and display PCB 87. A sealing gasket 91 lines the edges
between upper case 80 and lower case 81 when the housing
is assembled. |

A battery assembly 99 consisting of a battery
housing 92 and six'lithium-manganese dioxide primary
cells 94 is disposed in upper case 80 so that the
batteries are in electrical contact with the capacitor
charge circuits and other circuits of main PCB 86. The
battery assembly has a latching mechanism 96 for
attaching and detaching the battery assembly to and from
the defibrillator.

The location of the battery assembly in front
of the PCMCIA memory card slot prevents the defibrillator-
operator or others from accessing the PCMCIA card while
the defibrillator is powered up and operating. This
arrangement protects the operator and patient from
accidental shocks and,protects the defibrillator itself
from damage caused by inadvertant removal Pffthe'PCMCIA
card during operation.

The small size and light weight of our
defibrillator is due to a combination of a variety of
design features. Use of a truncated exponential biphasic
waveform ingtead of the prior art damped sinusoid
waveform permits operation without an inductor in the
waveform circuit. In addition, the lower energy
requirements permit the use of a smaller capacitor and
smaller batteries than those used in prior art external
defibrillators.

In an effort to reduce the battery size even
further, the preferred embodiment is provided with a

capacitor precharge circuit and controller that beging
charging the capacitor soon after the defibrillator is
activated, even before ventricular fibrillation (and
therefore the need for defibrillation) has been detected.
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The precharge voltage level is kept below the level where
damage to the defibrillator circuit, the patient or the
operator could occur in the event of a single fault.
Thus, for example, whereas in the preferred embodiment
the full preshock capacitor voltage is 1650 V, the
precharge level is 1100 V. This precharge procedure
minimizes the amount of energy that needs to be
transferred from the battery to the capacitor when a
therapeutic shock is indicated, thereby reducing the
required size of the battery and the defibrillator’'s
transformer,

The preferred embodiment uses 6 lithium-
manganese dioxide primary cells instead of rechargeable
batteries. Primary cells have greater energy density
than rechargeable batteries and are cheaper, lighter and,
gince they are disposable, they are easier to maintain.
While primary cells also have lower power and energy
characteristics, use of a truncated exponential biphasic
waveform and a capacitor precharge circuit permits
operation at lower power levels.

The preferred defibrillator shown in Figures 5
and 6 incorporates the solid state defibrillator circuit
described above with reference to Figure 4. Use of this
circuit along with the short-circuit protection feature
described above also reduces the size and weight of the
defibrillator by avoiding the use of the mechanical
switches required by higher voltage devices.

Other smaller and lighter-weight features of

the defibrillator shown in Figures 5 and 6 are the use of

a flat panel LCD in place of the more conventional CRT
display and the use of a PCMCIA memory card to record

voice and instrument information instead of a magnetic
tape recorder or a paper strip chart recorder. In
addition, the preferred defibrillator includes a feature
whereby part of the patient ECG information stored within
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the PCMCIA card can be displayed on the LCD for use by a
medical professional. This feature takes the place of
the strip chart recorders in prior art external
defibrillators.

Lightweight defibrillator electrode designs may
be used to reduce the weight of the overall device even
further. For example, flexible patch electrodes may be
used in place of the conventional paddle electrodes. 1In
addition, because of the lower energy and voltage
features of the defibrillator, relatively thin wires may
be used to attach the electrodes to the defibrillator
instead of thick cables. N

Other component choices and other
configurations of components are within the scope of this
invention as long as the threshold size and weight
requirements of 150 cu. in. and four pounds are met.

Any embodiment of this invention could provide
for alternating initial polarities in successive
monophasic or biphasic pulses. In other words, if in the
first biphasic waveform delivered by the é&stem the first
phase is a positive voltage or current pulse followed by
a second phase negative voltage or current pulse, the
second biphasic waveform delivered by the system would be
a negative first phase voltage or current pulse followed
by a positive second phase voltage or current pulse.

Thig arrangement would minimize electrode polarization,
i;e., build-up of charge on the electrodes.

For each defibrillator method. discussed above,
the initial first phase voltage may be the same for all
patients or it may be selected automatically or by the
defibrillator user. For example, the defibrillator may

have a selection of initial voltage settings, one for an
infant, a second for an adult, and a third for use in

open heart surgery.
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In addition, while the preferred embodiment of
the invention has been discussed in the context of
biphasic waveforms, monophasic, triphasic or other
multiphagic waveforms may be used as well. Also,
patient-dependent electrical parameters other than charge
delivered may be monitored and used to shape the waveform
during discharge.

While the invention has been discussed with
reference to external defibrillators, one or moré agpects
of the invention would be applicable to implantable
defibrillators as well. Other modifications will be
apparent to those skilled in the art.
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We claim:

1. A method for applying electrotherapy to a
patient through electrodes connected to an energy source,
the method comprising the following steps:

charging the energy source to an initial level;

discharging the enérgy source across the
electrodes to deliver electrical energy to the patient in
a multiphasic waveform;

monitoring a patient-dependent electrical
parameter during the discharging step;

shaping the waveform of the delivered
electrical energy based on a value of the monitored
electrical parameter, wherein the relative duration of
the phases of the multiphasic waveform is dependent on
the value of the monitored electrical parameter.

2. The method of claim 1 wherein the energy

source is extermnal to the patient.

3. The method of claim 1 wherein the shaping
step further comprises controlling the duration of a
waveform phase based on a value of the electrical
parameter.

4. The method of claim 3 wherein the shaping
step further comprises controlling the duration of
another phasge of the waveform based on the.measured——
value.

5. The method of claim 4 further comprising
the step of providing a plurality of phase duration

. values, the shaping step comprising the step of selecting

phase duration values for each phase of the multiphasic

waveform from the plurality of phase duration values.
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6. The method of claim 3 wherein the
electrical parameter is charge delivered by the energy
source to one of the electrodes.

7. The method of claim 6 wherein the
discharging step begins at a discharge start time, the
method further comﬁrising the step of monitoring elapsed
time from the discharge start time, the shaping step
further comprising the step of determining an elapsed
time value at which the charge delivered has reached a
predetermined threshold.

8. The method of claim 7 wherein the shaping
step further comprises selecting a first phase duration
based on the elapsed time value.

9. The method of claim 8 wherein the shaping
step further comprises selecting a second phase duration
based on the elapsed time value. .

10. The method of claim 9 wherein the second
phage duration is equal to the first phase duration for
at least one possible elapsed time value.

11. The method of claim 9 wherein the second
phase duration is less than the first phase duration for
at least one possible elapsed time value.

12. The method of claim 1 wherein the duration
of the monitoring step is shorter than the duration of
the discharging step. )

13. 2 method for applying electrotherapy to a

patient through elec réi%§ connected to an energy soﬁrce,
the method comprising tife following steps:
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the energy source to an initial level;
discharging the energy source across the
electrodes to deliver electrical energy to the patient in

' hefpedtn

a waveform, the patient and an additional impedanc%
: . . ‘ . O
forming an electrical circuit with the energy sourcgq

monitoring \an electrical parameter during the
discharging step;
shaping the waveform of the delivered
electrical energy based on the value of the monitored
electrical parameter.
14. 'Thermeth of claim 13 further comprising
the step of removing theladditional impedance from the

electrical pathway if the electrical parameter is within

15. A method £ applying electrotherapy to a
patient through electrodes|connected to an energy source,
the method comprising the fiollowing steps:, ‘ )
charging the energy source to an initial level;

discharging the ehergy source across the
electrodes to deliver electxical energy to the patient in
a truncated exponential biphhsic waveform;

monitoring an electrical parameter during the
discharging step;

adjusting the tilt pf the waveform based on the

value of the monitored electrjcal parameter.

16. The method of cllaim 15 wherein the
adjusting step comprises contrdlling the duration of a
waveform phase based on a valueg of the electrical

parameter.

17. \ The method of claim 16 wherein the
i;iﬁthe phases of the waveform is
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dependent on the wi ygp/éf the monitored electrical
parameter.
\b:
. &%. Bn apparatus for administering
5 electrotherapy to a patient’s heart through electrodes
external to the patient comprising:
an energy source;
two electrodes adapted to make electrical
contact with a patient;
10 a connecting mechanism forming an electrical

circuit with the ener gsource and the electrodes when 4
Y : \ 20 pono-sahn ol
the electrodes are attached to a patlen%ihénd

7

a controller operating the connecting mechanism
to deliver electrical energy from the energy source to .
15 the electrodes in a truncated exponential multiphasic
waveform the relative phase durations of which are based
on an electrical parameter monitored during delivery of
the electrical energy.

i o .
20 #9. The apparatus of claim ¥§ wherein the
connecting mechanism comprises a plurality of switches
for selectively directing electrical energy from the

energy source to the patient in one of two polarities.

5 2/ 20. The apparatus of claim 19 further
. comprisiing assharge sensor providing information to the
1//

controller xe d to charge delivered by the energy
gource o th& electrodes. .
19 I8
30 2. The apparatus of claim 2¢ further
compriging a timer associated with the charge sensor and

the controller.
Flog 14
2Z. The apparatus of claim 20 wherein the
35 controller comprises a counter with a controllable
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counting rate, the counter being adapted to count in one

direction during délivery of a first phase of the

multiphasic waveform and in another direction during

delivery of a second phase of the multiphagic waveform.
av ' ™

2%. The apparatus of claim 8 further
comprising means for selectively limiting current flow
through the electrodes and means for determining whether
current flowing to the electrodes is below a
predetermined threshold. i

o 2\

&4, The apparatus of claim 238 wherein the.
means for selectively limiting current flow comprises an
impedance and a shunting switch in the circuit with the “
electrodes and the energy source.

,g?. The apparatus of claim ig wherein the
energy source comprises a battery disposed in a battery
holder, the apparatus further comprising a selid state
memory device disposed in a memory device’holder, the
battery blocking external access to the memory device
when ﬁhe battery is disposed in the battery holder.

\26. An external defibrillator comprising:

a capacitive energy source sized between 60 and
150 microfl@rads;
two electrodes adapted to make electrical

contact wi the exterior of a patient;

A

e epiergy source and the electrodes when

necting mechanism forming an electrical

the electrodes
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The defibrillator of claim 26 in which the
hanism and the controller comprise means

g a,truncated exponential biphasic waveform
source to the electrodes.

'&wﬁ‘ég. An external defibrillator comprising:

an energy source;

two electrodes adapted to make electrical
contact with the exterior of a patient;

a connecting mechanism forming an electrical
circuit with the energy source and the electrodes when
the electrodes are attached to a patient;

a controller operating the connecting mechaniémh
to deliver electrical energy from the energy source to '
the electrodes; and

a housing containing at least the energy
source, the connecting mechanism and the controller, the
housing having a volume less than 150 cubic inches.

o5 2 , ok 2 ;

j@f The defibrillator of claim 26 in which the -
housing has a first dimension not greater than 2.2
inches. 35

;\‘0' g The defibrillator of claim a'ag’*’in which the
housing has second and third dimensions not greater than
8 inches. ' '

An external defibrillator comprising:
an\energy source having a capacity less than
155 Joules;

two elgctrodes adapted to make electrical

contact with the|exterior of a patient;

a conjjecting mechanism forming an electrical

circuit with thé energy source and the electrodes when
E/afiﬁched to a patient;

the electrodes
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a controlle#f] dperating the connecting mechanism

to deliver electricAl energy from the energy source to
the electrodes in a ncaeed exponential multiphasic

waveform,

?"’/g/ An external defibrillator comprising:

an energy source;

two electrodes adapted to make electrical
contact with the-exterior of a patient;

a connecting mechanism forming an electrical
circuit with the energy source and the electrodes when
the electrodes are attached to a patient;

a controller operating the connecting mechanism
to deliver electrical energy from the energy source to ‘
the electrodes;

the defibrillator having a weight less than
four pounds.

A method for applying elec;;otherapy to a
patient thrdugh electrodes' connected to an energy source,
the method domprising the following steps:
charging the energy source to an initial level;
detlermining the need to apply a shock to a

patient; ‘
chargin he energy source to a second level

greater than ghe initial level;
discharging the energy source across the
electrodes to feliver electrical energy. to the patient in
a truncated exponential biphasic waveform.
W
. A method for applying electrotherapy to a
patient from an energy source external to the patient,
the method comprising the following steps:

charging the energy source to an initial level;
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discharging the energy source aerosa—the———
f‘EIEEfrede@,to deliver electrical energy to the patient in
a multiphasic waveform;
determining the time during which a
5 predetermined amount of charge is delivered to the
patient;
shaping the waveform of the delivered
electrical energy based on the value of the determined
time, wherein the relative duration of the phases of the
10 multiphasic waveform is dependent on the value of the
determined time.

wb
[ur )
Wﬁ‘)
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Attorney Docket No. 241082000620

COMBINED DECLARATION AND POWER OF ATTORNEY
FOR UTILITY PATENT APPLICATION

AS A BELOW-NAMED INVENTOR, I HEREBY DECLARE THAT:
My residence, post office address and citizenship are as stated below next to my name,

I believe I am the original, first and sole inventor (if only one name is listed below) or an
original, first and joint inventor (if more than one name is listed below) of the subject matter
which is claimed and for which a patent is sought on the invention entitled;
ELECTROTHERAPY METHOD AND APPARATUS, the specification of which

(check one) _X is attached hereto
__ was filed on

as application serial no. and was amended on (if applicable).

1 HAVE REVIEWED AND UNDERSTAND THE CONTENTS OF THE ABOVE- .
IDENTIFIED SPECIFICATION, INCLUDING THE CLAIMS, AS AMENDED BY ANY
AMENDMENT REFERRED TO ABOVE.

I acknowledge and understand that I am an individual who has a duty to disclose information
which is material to the patentability of the claims of this application in accordance with Title
37, Code of Federal Regulations, §§ 1.56(a) and (b) which state:

"(a) A patent by its very nature is affected with a public interest. The public
interest is best served, and the most effective patent examination occurs when,
at the time an application is being examined, the Office is aware of and
evaluates the teachings of all information material to patentability. Each
individual associated with the filing and prosecution of a patent application has
a duty of candor and good faith in dealing with the Office, which includes a
duty to disclose to the Office all information known to that individual to be
material to patentability as defined in this section. The duty to disclose
information exists with respect to each pending claim until the claim is
cancelled or withdrawn from consideration, or the application becomes
abandoned. Information material to the patentability of a claim that is
cancelled or withdrawn from consideration need not be submitted if the
information is not material to the patentability of any claim remaining under
consideration in the application. There is no duty to submit information which
. is not material to the patentability of any existing claim. The duty to disclose
all information known to be material to patentability is deemed to be satisfied
if all information known to be material to patentability of any claim issued in a
patent was cited by the Office or submitted to the Office in the manner
prescribed by §§ 1.97(b)-(d) and 1.98. However, no patent will be granted on
an application in connection with which fraud on the Office was practiced or
attempted or the duty of disclosure was violated through bad faith or
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intentional misconduct. The Office encourages applicants to carefully
examine:

(1) prior art cited in search reports of a foreign patent office in a
counterpart application, and

(2) the closest information over which individuals associated with the
filing or prosecution of a patent application believe any pending claim
patentably defines, to make sure that ariy material information contained
therein is disclosed to the Office.

(b) Under this section, information is material to patentability when it is not
cumulative to information already of record or being made of record in the
application, and
(1) Tt establishes, by itself or in combination with other information, a
prima facie case of unpatentability of a claim; or
(2) It refutes, or is inconsistent with, a position the applicant takes in:
(i) Opposing an argument of unpatentability relied on by the
Office, or
(ii) Asserting an argument of patentability.

A prima facie case of unpatentability is established when the information
compels a conclusion that a claim is unpatentable under the preponderance of
evidence, burden-of-proof standard, giving each term in the claim its broadest
reasonable construction consistent with the specification, and before any
consideration is given to evidence which may be submitted in an attempt to
establish a contrary conclusion of patentability."

I do not know and do not believe this invention was ever known or used in the United States
of America before my or our invention thereof, or patented or described in any printed
publication in any country before my or our invention thereof or more than one year prior to
said application. This invention was not in public use or on sale in the United States of
America more than one year prior to this application. This invention has not been patented
or made the subject of an inventor’s certificate issued before the date of this application in
any country foreign to the United States of America on any application filed by me or my
legal representatives or assigns more than six months prior to this application.

53




I hereby appoint the following attorneys and agents to prosecute that application and to
transact all business in the Patent and Trademark Office connected therewith and to file, to
prosecute and to transact all business in connection with all patent applications directed to the
invention:

Reid G. Adler - Reg. No. 30,988 Michelle M. McSpadden - Reg. No. 32,048
William H. Benz - Reg. No. 25,952 Gladys H. Monroy - Reg. No. 32,430
Kar] Bozicevic - Reg. No, 28,807 Kate H. Murashige - Reg. No. 29,959
Felissa H. Cagan - Reg. No. 35,089 Jackie N. Nakamura - Reg. No. 35,966
Thomas E. Ciotti - Reg. No. 21,013 Freddie K. Park - Reg. No. 35,636
Patricia M. Drost - Reg. No. 29,790 Paul F. Schenck - Reg. No. 27,253
Edward G. Durney - Reg. No. P-37,611 Lynn E. Schwenning - Reg. No. 37,233
Tyler Dylan - Reg. No, P-37,612 James R. Shay - Reg. No. 32,062
Nancy Joyce Gracey - Reg. No. 28,216 Debra A. Shetka - Reg. No. 33,309

Bill Kennedy - Reg. No. 33,407 Cecily Anne Snyder - Reg. No. 37,448
Paul C. Kimball - Reg. No. 34,641 E. Thomas Wheelock - Reg. No. 28,825

Susan K. Lehnhardt - Reg. No. 33,943 Anna Lewak Wight - Reg. No. 33,006
Shmuel Livnat - Reg. No. 33,949 .

Address all correspondence to: James R. Shay

MORRISON & FOERSTER
755 Page Mill Road
Palo Alto, CA 94304-1018

Address all telephone calls to: James R: Shay at 415-677-6394.

I hereby declare that all statements made herein of my own knowledge are true and that all
statements made on information and belief are believed to be true; and further that these
statements were made with the knowledge that willful false statements and the like so made
are punishable by fine or imprisonment, or both, under § 1001 of Title 18 of the United
States Code and that such willful false statements may jeopardize the validity of the
application or any patent issued thereon.

Full Name Inventor: DAVID CAMERON

Signature: Date

Residence: Seattle, Washington 98109
Citizenship! U.S.A.

Post Office Address: 911 First Avenue North, Seattle, Washington 98109
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Full Name Inventor: THOMAS LYSTER

Signature: Date

Residence: Bothell, Washington
Citizenship: U.S.A.

Post Office Address: 23309 - 21st Avenue S.E., Bothell, Washington 98021

Full Name Inventor: DANIEL POWERS

Signature: Date

Residence: Bainbridge Island, Washington
Citizenship: U.S.A.

Post Office Address: 10797 Bill Point View, Bainbridge Island, Washington 98110

Full Name Inventor: BRADFORD GLINER

Signature: i Date

Residence: Bellevue, Washington
Citizenship: U.S.A.

Post Office Address: 3020 - 128th Avenue N.E., Bellevue, Washington 98005

Full Name Inventor: CLINTON COLE

Signature: Date

Residence: Seattle, Washington
Citizenship: U.S.A.

Post Office Address: 911 First Avenue North, Seattle, Washington 98109
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Full Name Inventor: CARLTON MORGAN

Signature:

Residence: Bainbridge Island, Washington

Citizenship: U.S.A.

Date

Post Office Address: 4143 Palomino Drive N.E., Bainbridge Island, Washington 98110
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[ 18/227555

atton. i st No. 241082000620 -]

_MORRITOMN & FOERSTER
755 Page Mill Road
Palo Alto, California 94304-1018

Honorable Commissioner of Patents and Trademarks
Washington, D.C. 20231

Sir:

>

"Bxpress Mail" Mailing Label No. TB506909931US Date of Deposit April 14, 1994

I hereby certify that this paber or fee is being deposited with the United States Postal Service
"Express Mail Post Office to Addressee" service under 37 C.F.R. 1.10 on the date indicated above
and is addressed to the Commissioner of Patents and Trademarks, Washington, D.C. 20231.

» 4
]
GRE Riwern] 6 Bramcfun)
(Typed or Printed Name of Person Mailing Paper ar Fee) (Signature of Person Mailing Paper or Fee)

Transnjitted herewith for filing is the patent application
of David Cameron; Thomas Lyster; Daniel Powers; Bradford Gliner; Clinton Cole; Carlton’ Morgan
for ELECTROTHERAPY METHOD AND APPARATUS

Enclosed are:

.4 sheet(s) of ___ formal X informal drawing(s).

J A claim for foreign priority under 35 U.S.C. § 119/363 in

____ aseparate document  ____ the declaration.
__ A certified copy of the priority document.
__._ verified statement(s) of small entity status,
__ Other:
The declaration of the inventor X is enclosed _X__ unsigned.

The fee has l;een calculated as follows:

A. Basic Application Fee .8 ‘]_10-&
B. Total Claims 34 minus 20 = 14 x  $22.00 . $ 308.00
C. Independent

Claims 10 minus 3 = 7 x  $74.00 $ 518.00
D. If multiple dependent claims present, add  $ 230.00 $ 0
E. Total Application Fee (Total of A, B, C & D) = $1,536.00

F. If verified statement of small entity status is enclosed,

fifty percent reduction of Total Application Fee

(50% x E) = $ 0
G. Application Fee Due (E minus F) = $1,536.00
. . H. Assignment Recording Fee of $40.00 if assignment
T dncument is enclosed. = § 0
v I. TOTAL FEE (G pius H) = $1,536.00
| (
' “\,A
By
{athes R. Shay U
. Registration No. 32,062
: i
Phone No. (415) 6776341
O R T ‘
.\ ' P Ry i < . ‘ .‘{'ﬂ,/"‘
ki YR - o
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f’g’!\ UNITED STATi:S DEPARTMENT OF COMMERCE
. | Patent and Trademark Office

Address: COMMISSIONER OF PATENTS AND TRADEMARKS

X’n’m’j‘ Washington, D.C. 20231

|__AppucATionNuMeER | FLNGDATE | FIRST NAMED APPLIGANT | ATTY. DOCKETNO/TTLE |

/227, 553 EYSE AL CAMERIN [ 2AINBL000&20

RAL /0510 ’2
MORRIE0OM % FOERSTER #
755 FAGE MILL
FaLD ALTO. CA 943041018

(UL
DATE MAILED: 05/ 10794

NOTICE TO FILE MISSING PARTS OF APPLICATION
FILING DATE GRANTED

An Application Number and Filing Date have been assigned to this application. However, the items indicated
below are migsing, The required items and fees identified below must be timely submitted ALONG WITH
THE ﬁmENT OF A SURCHARGE for items 1 and 3-6 only of é ) $ [DO  for targe entities or

for small entities who have filed a verified statement claiming such status. The surcharge is set forth in
37 CFR 1.16(e).

If all required items on this form are filed within the pz;'zd s&b&w, the total amount owed by applicant as ajﬁmgemﬁ

entity, [ small entity (verified statement filed), is

Applicant is given ONE MONTH FROM THE DATE OF THIS LETTER, OR TWO MONTHS FROM THE
FILING DATE of this application, WHICHEVER IS LATER, within which to file all required items and pay any fees
required above to avoid abandonment. Extensions of time may be obtained by filing a petition accompanied by the
extension fee under the provisions of 37 CFR 1.136(a).

1, e statutory basic ﬂlinﬁjiﬁb‘nﬁﬁeing Oinsufficient. Applicant as%go entity []small

entity, must submit $ to complete the basic filing fee.

Z*E-.A.d.d.xtaonal claim fees of §_ 8 =P FQ—L’ asa Mge entity, O small entity, including any
required multiple dependent claim fee, are required. Applicant must submit the additional claim
fees or cancel the additional claims for which fees are due,

3. 0 The oath or declaration:
i missing,
[J does not cover items omitted at time of execution.

An oath or declaration in compliance with 37 CFR 1.63, identifying the application by the above
Application Number and Filing Date is required.

4, 0 The oath or declaration does not identify the application to which it applies..An oath or declaration
in compliance with 37 CFR 1.63, identifying the application by the above Application Number and
Filing Date, is required.

Sf'ﬂ—’llhe-signature to the oath or declaration %ﬂ&g; 0 a reproduction; [Iby a person other than

the inventor or a person qualified under 37 CFR 1.42, 1.43, or 1.47, A properly signed oath or
declaration in compliance with 37 CFR 1.63 , identifying the application by the above Application
Number and Filing Date, is required.

6. ] The signature of the following joint inventor(s) is missing from the oath or declaration:

An oath or declaration listing the names of all inventors and signed by
the omitted inventor(s), identifying this application by the above Application Number and Filing
Date, is required.

7.0 The application was filed in a language other than English. Applicant must file a verified English
translation of the application and a fee of $, under 37 CFR 1.17(k), unless this fee has
already been paid.

8.0AS$ probessing fee is required for returned checks. (37 CFR 1.21(m)).

9. O Your filing receipt was mailed in error because check was returned without payment.

10.0 The application does not comply with the Sequence Rules. See attached Notice to Comply with
Sequence Rules 37 CFR 1.821-1.825.

11.0J0 Other. @M)
Direct the response and any questions about this notice to M , Application Processing

Division, Special Processing and Correspondence Branch (703) 308-1202.

A copy of this notice MUST be returned with the response.
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[’}/'5 ;&t};" 241082000620

Attarney Docket

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
plication of

‘BSADA@ CAMERON et al.

No.: 08/227,553

Group Art Unit;  Unknown

Examiner: Unassigned

Filed: April 14, 1994 Attention: Application Division

e

For: ELECTROTHERAPY METHOD AND
APPARATUS

RECENVED
TRANSMITTAL LETTER FOR MISSING PARTS OF A ON

Honorable Commissioner of Patents and Trademarks N
Washington, D.C. 20231 APPLICATION R’ ANEH

Sir:
In complete response to the Notice to File Missing Parts of Application Under 37 C.F.R.

§1.53(d) dated ___ 5/10/94 ., attached please find:

@ta combined Declaration and Power of Attorney signed by the inventor(s) and the
surcharge of
k% $65.00 (] $130.00 as setforth in 37 C.F.R. §1.16(e);
Declaration of Small Entity Status;
(] a Patition for Extension of Time;
D a verified English translation of the application, and the $130 fee as set forth in
37 C.F.R. §1.17(k);

D an Assignment document and the $40, 00 Assignment recording fee;
@fotrm Blanket Petition; copy of Notice to File Missing Parts

icati fili fee
R=¥a check in the amount of § _ 833-00 (3768 application filing

and $65 Missing Parts
D Charge$____ _____ to Deposn Account No. 03-1952.- -
The Commissioner is hereby authorized to charge any fees under 37 C.F.R. §§ 1.18,

1.17 and 1.21 which may be required by this paper, or to credit any overpayment, to Deposit
Account No. 03-1952. A duplicate copy of this sheet’is enclosed.

Respectfully submitted,

MORRISON & FOERSTER
755 Page Mill Road By;
Palo Alto, CA 94304-1018 mes R. Shay, Esq.
Telephone: (415) €77-7012 egistration No. 32,062

Fex N“ub“ﬂ@’oi’%%'m%zzmsa : 1208 6500 cX

201 355.00 K
&gﬁ%&gﬁ@ 8& 3 gorrespondance is being Aposited yillahaiUnked States
ice as irst class mail in an envelope addressed to: Commissionep of

{Dais)
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Attorney Docket No. 241082000620

TION AND POWER OF ATTORNEY

AS A BELOW-NAMED INVENTOR, I HEREBY DECLARE THAT:
My residence, post office address and citizenship are as stated below next to my name.

I believe I am the original, first and sole inventor (if only one name is listed below) or an
original, first and joint inventor (if more than one name is listed below) of the subject matter
which is claimed and for which a patent is sought on the invention entitled:
ELECTROTHERAPY METHOD AND APPARATUS, the specification of which

(check one) __is attached hereto
X was filed on April 14, 1994

as application serial no. 08/227,553 and was amended on (if applicable).

I HAVE REVIEWED AND UNDERSTAND THE CONTENTS OF THE ABOVE-
IDENTIFIED SPECIFICATION, INCLUDING THE CLAIMS, AS AMENDED BY ANY
AMENDMENT REFERRED TO ABOVE.

I acknowledge and understand that I am an individual who has a duty to disclose information
which is material to the patentability of the claims of this application in accordance with Title
37, Code of Federal Regulations, §§ 1.56(a) and (b) which state:

"(a) A patent by its very nature is affected with a public interest: The public
interest is best served, and the most effective patent examination occurs when,
at the time an application is being examined, the Office is aware of and -
evaluates the teachings of all information material to patentability. Each
individual associated with the filing and prosecution of a patent application has
a duty of candor and good faith in dealing with the Office, which includes a
duty to disclose to the Office all information known to that individual to be
material to patentability as defined in this section. The duty to disclose
information exists with respect to each pending claim until the claim is
cancelled or withdrawn from consideration, or the application becomes
abandoned. Information material to the patentability of a claim that is
cancelled or withdrawn from consideration need not be submitted if the

. information is not material to the patentability of any claim remaining under
consideration in the application. There is no duty to submit information which

- is not material to the patentability of any existing claim. The duty to disclose
all information known to be material to patentability is deemed to be satisfied
if all information known to be matetial to patentability of any claim issued in a
patent was cited by the Office or submitted to the Office in the manner
prescribed by §§ 1.97(b)-(d) and 1.98. However, no patent will be granted on
an application in connection with which fraud on the Office was practiced or
attempted or the duty of disclosure was violated through bad faith or
intentional misconduct. The Office encourages applicants to carefully
examine:
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(1) prior art cited in search reports of a foreign patent office in a
counterpart application, and

(2) the closest information over which individuals associated with the
filing or prosecution of a patent application believe any pending claim
patentably defines, to make sure that any material information contained
therein is disclosed to the Office.

(b) Under this section, information is material to patentability when it is not
cumulative to information already of record or being made of record in the
application, and
(1) It establishes, by itself or in combination with other information, a
prima facie case of unpatentability of a claim; or
(2) It refutes, or is inconsistent with, a position the applicant takes in:
(i) Opposing an argument of unpatentability relied on by the
Office, or
(ii) Asserting an argument of patentability.

A prima facie case of unpatentability is established when the information
compels a conclusion that a claim is unpatentable under the preponderance of
evidence, burden-of-proof standard, giving each term in the claim its broadest
reasonable construction consistent with the specification, and before any
consideration is given to evidence which may be submitted in an attempt to
establish a contrary conclusion of patentability. "

I hereby claim the benefit under Title 35, United States Code, § 120 of any United States
application(s) listed below, and, insofar as the subject matter of each of the claims of this
application is not disclosed in the prior United States application in the manner provided by
the first paragraph of Title 35, United States Code § 112, I acknowledge the duty to disclose -
material information as defined in Title 37, Code of Federal Regulations, § 1.56(a) and (b)
set forth above which occurred between the filing date of the prior application and the
national or PCT international filing date of this application:

Application Serial No.: 08/103,837
Filing Date: August 6, 1993
Status (patented, pending, abandoned): Pending

As to the subject matter of this application which is common to said earlier application, I do
not know and do not believe that the same was ever known or used in the United States of
America before my or our invention thereof or patented or described in any printed
publication in any country-before my or our invention thereof or more than one year prior to
said earlier application, or in public use or on sale in the United States of America more than
one year prior to said earlier application; that said common subject matter has not been
patented or made the subject of an inventor’s certificate issued before the date of said earlier
application in any country foreign to the United States of America on an application filed by
me or my legal representatives or assigns more than twelve months prior to said earlier
application; and that the earliest application(s) for patent or inventor’s certificate on said
invention filed by me or my legal representatives or assigns in any country foreign to the
United States of America is identified below, as well as all other such applications (if any)
filed more than twelve months prior to the filing date of this application:
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None

The priority of the earliest application(s) (if any) filed within a year prior to said pending
prior application is hereby claimed under 35 U.S.C. § 119.

As to the subject matter of this application which is not common to said earlier application, I
do not know and do not believe that the same was ever known or used in the United States of
America before my or our invention thereof or patented or described in any printed
publication in any country before my or our invention thereof or more than one year prior to
the date of this application, or in public use or on sale in the United States of America more
than one year prior to the date of this application, and that said subject matter has not been
patented or made the subject of an inventor’s certificate issued in any country foreign to the
United States of America on an application filed by me or my legal representatives or assigns
more than twelve months prior to the date of this application, and that the earliest
application(s) for patent or inventor’s certificate on said subject matter filed by me or my
legal representatives or assigns in any country foreign to the United States of America is
identified below, as well as all other such application(s) (if any) filed more than twelve
months prior to the filing date of this application:

The priority of the earliest application(s) (if any) filed within a year to this application is
hereby claimed under 35 U.S.C. § 119.

I hereby appoint the following attorneys and agents to prosecute that application and to
transact all business in the Patent and Trademark Office connected therewith and to file, to
prosecute and to transact all business in connection with all patent applications directed to the

invention: “
Reid G. Adler - Reg. No, 30,988 Michelle M. McSpadden - Reg. No, 32,048
William H. Benz - Reg. No_25,952 Gladys H. Monroy - Reg. No, 32,430,
Felissa H. Cagan - Reg. No. 35,089 Kate H. Murashige - Reg. No. 29,959
Thomas E. Ciotti - Reg. No. 21,013 Jackie N. Nakamura - Reg. No,_35,966_
Patricia M. Drost - Reg. No. 29,790 Freddie K. Park - Reg. No. 35,636

- Edward G. Durney - Reg. No. P37,611 Paul F. Schenck - Reg. No. 27,253
Tyler Dylan - Reg. No. P-37,612 Lynn E. Schwenning - Reg. No._37,233
Nancy Joyce Gracey - Reg. No. 28,216 + James R. Shay - Reg. No. 32,062
Bill Kennedy - Reg. No..33,407 Debra A. Shetka - Reg. No. 33,309
Paul C. Kimball - Reg. No. 34,641 Cecily Anne Snyder - Reg. No. 37,448
Susan K. Lehnhardt - Reg. No. 33,943 E. Thomas Wheelock - Reg. No, 28,825
Shmuel Livnat - Reg. No% Anna Lewak Wight - Reg. No. 33,006

Address all correspondence to: James R. Shay, Bsq.

~—MORRISON & FOERSTER
755 Page Mi

—I35PageMillRoad
Palo Alto, CA 94304-1018

Address all telephone calls to: James R. Shay, Esq. at 415-677-6394.
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I hereby declare that all statements made herein of my own knowledge are true and that all
statements made on information and belief are believed to be true; and further that these
statements were made with the knowledge that willful false statements and the like so made
are punishable by fine or imprisonment, or both, under § 1001 of Title 18 of the United
States Code and that such willful false statements may jeopardize the validity of the
application or any patent issued thereon.

Full Name Inventor: DAVID CAMERON

Signature: Date SZD '1
Residence: Sgattle, Washmgton 98109

Citizenship: U.S.

Post Office Address 911 First Avenue North, Seattle, Washington 98109

Full Name Inventor: THOMAS D. LYSTER :"" m
e ——— — —

Signature: Date J —20 — 2%
Residence: Bothell, Washington -
Citizenship: U.S.A.

Post Office Address: 23309 - 21st Avenue S.E., Bothell, Washington 98021

Full Name Inventor; DANIEL J. POWERS 3~ o0
_— T ———

Signature: @@QWV a Date 5’2,0 -4 'j

Residence: Bainbridge Iflan ashington L)
Citizenship: U.S.A.
Post Office Address: 10797 Bill Point View, Bainbridge Island, Washington 98110

Full Name Inventor: BRADFORD E. GLINER \—/ VD

Signature: M »%‘ Date _ C=20-9Y |

Residence: Bclle Washmgton
Citizenship: U.S.A.
Post Office Address: 3020 - 128th Avenue N.E., Bellevue, Washington 98005
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Full Name Inventor; CLINTON S. COLE 5—_ o

————

Signature: . Date | -3 [é/ 77

Residence: Seattle, Washington )
Citizenship: U.S.A. L\') K-
Post Office Address: 911 First Avenue North, Seattle, Washington 98109

Full Name Inventor: CARLTON B. MORGAN LQ - OD
et T

Signature: Qmw ‘ Date _S&‘ﬁ

Residence:; Bainbridge [sland, Washing(o L
Citizenship: U.S.A.

Post Office Address: 4143 Palomino Drive N.E., Bainbridge Island, Washington 98110,
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ERON et al.

- lsz 53 ‘ Attormney 541082000620
] e e G, 210200
For: 1 AND APPARATUS

VERIFIED STA NT (DECLARATION) CLAIMING SMALL ENTITY STATUS
37 CFR 1.9(f) and 1.27(c) - SMALL BUSINESS CONCERN

| hereby declare that | am

[ ] the owner of the small business concem identified below:
£XXan official of the small business concam empowered to act on behalf of the concern identitied
below:
HEARTSTREAM, INC.

NAME OF CONCERN
ADDRESS OF CONCERN Market Place Tower, Sulte 610, 2025 First Avenue .

. . Seattle, Washington 98121

| hereby declare that the above identified small business concemn qualifies as a smatll business concem as
defined in 13 CFR 121.3-18, and reproduced in 37 CFR 1.9(d), for purposes of paying reduced fees under
section 41(a) and (b) of Title 35, United States Code, in that the number of employees of the concern,
including those of its affiliates, does not exceed 500 persons. For purposes of this statement, (1) the
number of employees of the business concem is the average over the previous fiscal year of the concern of
the person empioyed on a full-time, pan-time or temporary basis during each of the pay periods of the fiscal
year, and (2) concerns are affiliates of each other when either, directly or indirectly, one concem controls or
has the power to control the other, or a third party or parties controls or has the power to control both.

| hereby declare that rights under contract or law have been conveyed to and remain with the small
business concern identified above with regard to the invention, entitieg ELECTROTHERAPY METHOD
AND APPARATUS by inventor(s)
DAVID CAMERON; THOMAS LYSTER; DANIEL POWERS; BRADFORD GLINER; CLINTON COLE;
and CARLTON MORGAN

described in
[ ] the specification filed herewith . '
[Xfapplication serial no 08/227,553 filed___April 14, 1994
‘[ ] patent no , issued

If the rights held by the above identified small business concern are not exclusive, each individual,
concern or organization having rights to the invention is listed below’ and no rights to the invention
are held by any person, other than the inventor, who could not qualify as an independent inventor if
that person made the invention under 37 CFR 1.9(c) or by any concern which would not qualify as a
small business concern under 37 CFR 1.9(d) or by a nonprofit organization under 37 CFR 1.9(e).
"NOTE: Separate verified statements are required from each named person, concern or organization
having rights to the invention averring to their status as small entities. (37 CFR 1.27)

NAME
ADDRESS

- -

[ 1INDIVIDUAL [ ]-SMALL BUSINESS CONCERN [ | NONPROFIT ORGANIZATION

NAME
ADDRESS

[ ]INDIVIDUAL { ] SMALL BUSINESS CONCERN [ ] NONPROFIT ORGANIZATION

| acknowledge the duty to file, in this application or patent, notification of any change in status resutting in
logs of entitlement to small entity status prior to paying, or at the time of paying, the eariiest of the issue fee

" ot any maintenance fee due after the date on which status as a small entity is no longer appropriate. (37
CFR 1.28(b))

| hereby declare that all statements made herein of my own knowledge are true and that ail statements
made on information and belief are beliaved to be true; and further that these statements were maae with
the knowledge thz: willful false statemei and the like so mads are purishable by fine or imprisonment, or
— .. bath unger scaiicn 1001 of Tids 13 of the Unite J Clates Code, anid thut such wiitai {aiss sunements may
jeopardize the validity of tha application, any patent issuing theraon, or any patent to which this verified
statemeni Is directed.

NAME OF PERSON SIGNING Carthon. & Worggn

TITLE OF PERSON OTHER THAN DWNER S;M.We N Y

ADDRESS OF "ERSON SIGNING ' Market Place Tower, Sdite 610 rst Avenue
Seattle, Washington 98121

.l‘} 'ﬁhﬁ?&m\w C— DATEM;?L_(_QL________‘_‘_

4

wrbf e ]l ‘ N e i " !4/7 ,,/M
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%{07 R . *torney Docket 241082000620

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Group Art Unit: Unknown

Serial No.: 08/227,553 Examiner: Unassigned
Filed: April 14, 1994

For: ELECTROTHERAPY METHOD
AND APPARATUS

e e e e N N N

BLANKET PETITION FOR EXTENSION OF TIME
AND AUTHORIZATION TO CHARGE
OR CREDIT DEPOSIT ACCOUNT

Honorable Commissioner of Patents
and Trademarks
Washington, D.C. 20231

Sir:

It a paper is untimely filed in the subject application by applicant(s) or her/his/their
representative, the Commissioner is hereby petitioned under 37 C.F.R. § 1.136(a) for the minimum
extension of time required to make said paper timely. In the event a petition for extension of time is
made under the provisions of this paragraph, the Commissioner is hereby requested to charge any fee
required under 37 C.F.R. § 1.17(a)-(d) to Deposit Account No. 03-1952,

If a paper is subsequently filed in the subject application by applicant(s) or her/his/their
representative and a fee under 37 C.F.R. §§ 1.16-1.17 is required to effect any amendment, petition
or other action requested in said paper, the Commissioner is hereby authorized to charge any
deficiency in said fee, or credit any overpayment to Deposit Account No. 03-1952.

Respectfully submitted,

By ' _
. Shay
egistration No. 32,062

MORRISON & FOERSTER
755 Page Mill Road

Palo Alto, CA 94304-1013
(415) 813-5600

Fax: (415) 4940792

Service as first class mail in an envelope ad r of Patents and

Trademarksyhmgmn, D.C. 20231 on

I hereby certify that this correspondence is bemg deposn %he United States Postal
o
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\ UNITED 3‘!& 3 DEPARTMEN’I' OF COMMERCE
+ | Patent and Trademark Office

. 5% Address: COMMISSIONER OF PATENTS AND TRADEMARKS
kv . Washington, D.C. 20231 J—

| appLicaTioN NUMBER | F?Bb@ E’!“‘ﬁi Mf‘ﬁ&/ FIRST NAMED APPLICANT )

QR E7, BEE HE VST a1 CAMETTION

TR ATk R ABP
MORRISON % FOERGTER PPLICATION BRANCH
755 PAGE MILL ROAD
RALO ALTO, CA 933041018

J—

oB0o
DATE MAILED: 05/10/724

NOTICE TO FILE MISSING PARTS OF APPLICATION
FILING DATE GRANTED

An Application Number and Filing Date have been assigned to this application. However, the items indicated
below are mlssmg The required items and fees identified below must be timely g é;bgltted ALONG WITH
H'E é ENT OF A SURCHARGE for items 1 and 3-6 only of for large entities or
for small entities who have filed a verified statement claiming such status. The surcharge is set forth in

37 CFR 1.16(e). .

If all required items on this form are filed within the peripd sgt below, the total amount owed by applicant as a’ 6.
WiXe1)

entity, [J small entity (verified statement filed), is $.

Applicant is given ONE MONTH FROM THE DATE OF THIS LETTER, OR TWO MONTHS FROM THE
FILING DATE of this application, WHICHEVER IS LATER, within which to file all required items and pay any fees
required above to avoid abandonment. Extensions of time may be obtained by filing a petition accompamed by the
extension fee under the provisions of 37 CFR 1.136(a).

lrél“l*he statutory basic filing ig; \@(missing Oinsufficient. Applicant as M‘m-ge entity O small
10

entity, must submit § to complete the basic filing fee.

ZMdltlonal claim fees of § & "’L asa #]a;ge entity, (] small entity, including any
required multiple dependent claim fee, are required. Applicant must submit the additional claim
fees or cancel the additional claims for which fees are due.

3.0 The oath or declaration; { / / %
[Jis missing.
O does not cover items omitted at time of execution,

o

il
.

An'oath or declaration in compliance with 37 CFR 1.63, identifying the application by the above
Application Number and Filing Date is required.

4. [ The oath or declaration does not-identify the application to which it applies., An oath or declaration
in compliance with 37 CFR 1.63, identifying the application by the above Application Number and
Filing Date, is required.

M‘l‘he signature to the oath or declaration 1s]§n~msﬁng, Oa reproduction; by a person other than
the inventor or a person qualified under 37 CFR 1.42, 1.43, or 1.47. A properly signed oath or
declaration in compliance with 87 CFR. 1.3, identifying the application by the above Application
Number and Filing Date, is required. '

6. 0 The signature of the following joint inventor(s) is missing from the oath or declaration:

An oath or declaration listing the names of all inventors and signed by
the omitted inventor(s), identifying this application by the above Application Number and Filing
Date, is required.

7.0 The application was filed in a language other than English. Applicant must file a verified English
translation of the application and a fee of $ under 37 CFR 1.17(k), unless this fee has
‘already been paid.

. 8.0A$ processing fee is required for returned checks. (37 CFR 1.21(m)). 1
‘\ 9. O Your filing receipt was mailed in error because check was returned without payment.

W 10. 0 The application does not comply with the Sequence Rules. See attached Not1ce to Comply with
Sequence Rules 37 CFR 1.821-1.825.

—~ 11. 0O Other, - J
] .Direct the response and any questions about this notice toi W 1A G S ... Application Processing
Division, Special Processing and spondence Branch (703) 308-1202. , !

A copy of this notice MUST be returned with the response.
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PATENT

Atty Dkt: 241082000620
t 7 .

I hereby certify that this correlpoédea{ce is being deposited with the é
United States Postal Service a ’

& VM’VW‘% '
first class mail in an envelope /
addressed H
vd

(,
{

E\d Trademarks, Washington,

A5, RECEIVED
ate N gignature } JuL 27 1994

IN THE UNITED STATES PATENT AND TRADEMARK oAFPHEATION BRANCH
Serial No.: 08/227,553

In Re Application of: : @
Group Art Unit: Unknown
Filing Date: 14 April 1994

DAVID CAMERON et al.
Examiqer: Unassigned 5%/51)
Title: ELECTROTHERAPY METHOD AND

APPARATUS
(W]
_t;"' .
INFORMATION DISCLOSURE QE R,
(=] 3o
STATEMENT UNDER 37 CFR § 1.97 = ‘Zg Mo
. . S 5=
L s E A
The Honorable Commissioner of W
Patents and Trademarks ) == 8
Washington, D.C. 20231 R :

Dear Sir:

The information listed below may be material to the

above-identified patent application and is thus submitted
‘herewith in compliance with the applicant’/s duty of

disclosure as set forth under 37 CFR § 1.56. Copies of the
information and completed PTO-1449 forms are submitted
herewith. The Examiner is respectfully requested to make
this information of official record in the application. The
information includes: ‘

U.S. Patent Numbers:
4,328,808 to Charbonnier et al.,

(05/11/82) . c 40048
4,504,773 to Suzuki et al., (03/12/85). (U

4,574,810 to Lerman (03/11/86). 1o 9\ &35

- e NBD%‘
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USSN 08/227,553
Atty Dkt 241082000620

U.S. Patent Numbers inued) :

4,595,009 to Leinders (06/17/86).

4,610,254 to Morgan et al., (09/09/86).
4,745,923 to Winstrom (05/24/88).

4,840,177 to Charbonnier et al., (06/20/89).
5,107,834 to Ideker et al., (04/28/92).
5,111,813 to Charbonnier ef al., (05/12/92).
5,215,081 to Ostroff (06/01/93).

5,222,480 to Couche et al;, (06/29/93).
5,237,989 to Morgan et al., (08/24/93).
5,275,157 to Morgan et al., (01/04/94).
5,306,291 to Kroll et al., (04/26/94).

Foreign Patent Publications:
European Patent No. 0315368 (05/10/89).

This Information Disclosure Statement ié submitted less
than three months from the application filing date.
Therefore, the applicants believe that no fee is due.
However, the Commissioner is hereby authorized to charge any
fees which may be required by this paper to Deposit Account
Number 03-1952.

, Applicants would appreciate the Examiner’s initialling
and returning the Form PT0-1449, indicating that the
references have indeed been considered and made of record
herein. )

This Information Disclosure 8tatement under 37 CFR
§ 1.97 is not to be construed as a representation that: (i)
a complete search has been made; (ii) additional information
material to the examination of this application does not

-
153014.1
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PATENT
USSN 08/227,553
Atty Dkt 241082000620

exist; (iii) the information, protocols, results and the
like reported by third parties are accurate or enabling; -or
(iv) the above information constitutes prior art to the
subject invention.

Respectfully submitted,

Jates R. Shay

egistration No. 062

MORRISON & FOERSTER

755 Page Mill Road

Palo Alto, CA 94304-1018
' (415) 813-5600

Fax: (415) 494-0792
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’ - .
CON .3SIONER OF PATENTS AND TRADEMA. . S Docket No. 241082000620

Washington, D.C. 20231 PATENT
FORM PTO0-1449 (Modified)
LIST OF PATENTS AND PUBLICATIONS
FOR APPLICANT'S INFORMATION DISCLOSURE STATEMENT
{Use several sheets if necessary)
Sheet _1 .of _2
In the Application of 1
1
DAVID CAMERON et al. )
] ‘ ] 5305
Serial No. 08/227,553 ] Art Unit:
: 1
Filed: 14 April 1994 1 Examiner: ‘Unassigned
I ' U.S. PATENT DOCUMENTS
Ref. Examiner’s Document (if appropriate)
Desig. Initial Number Date Name . Class/Subclass Eiling Date
1. ﬁ 4,328,808 ~ 05/11/82 Charbonnier et al. Mo ’
2, L 4,504,773 03/12/85 Suzukietal, "
3, N 4,574,810 03/11/86 Lerman e
4. e 4,595,009 06/17/86  Leinders e
5, L 4,610,254 09/09/86 Morganetal., - -
6. . 4,745,923 05/24/88  Winstom  —
7. I 4,840,177 06/20/89 Charbonnier et al. e
‘8. L 5,107,834 " 04/28/92 Idekeretal, """
9. I " 5,111,813 05/12/92 Charbonnier et al. T
0. | 5,215,081 06/01/93 Ostroff T
1. | 5,222,480 06/29/93 Couche etal. ——"
12. | 5,237,989 08/24/93 Morgan etal. """
13. 5,275,187 01/04/94 Morgan et al. e
14. §; _ 5,306,291 04/26/94 Kroll et al. R

"Examiner: K ﬂu.wf%é, Date Considered: 3=20-95

EXAMINER: Initial if citation considered, whether or not the citation conforms with MPEP 609. Draw a line
through the citation if not in conforman nd not considered. Incl a f this form with
munication li .

153014.1
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.CON, :SSIONER OF PATENTS AND TRADEMA:. .8 Docket No. 241082000620
Washington, D.C. 20231 PATENT

FORM PTO-1449 (Modified)
LIST OF PATENTS AND PUBLICATIONS
FOR APPLICANT'S INFORMATION DISCLOSURE STATEMENT
(Use several sheets if necessary)
Sheet _2 . of _2_

In the Application of
DAVID CAMERON et al.

Serial No. 08/227,553 Art Unit; Unknown

Filed: 14 April 1994 Examiner: Unassigned

FOREIGN PATENT PUBLICATIONS

Ref. Examiner’s Document

Desig. Initials Number Date Country
15, ﬁ 0315368  05/10/89 EPO

ral Va1
LE;mminer: /( S-CLL "‘Q"T%‘@/ Date Considered: 3 ~20-%5"

EXAMINER: Initial if citation considered, whether or not the citation conforms with MPEP 609. Draw a line

through the cn:atlon not in ggnfgrmangg and not considered. Include a copy of this form with next

comm ion 1o ‘appli

153014.1
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UNITED STAYc<S DEPARTMENT OF COMMERCE
Patent and Trademark Office
| Address: COMMISSIONER OF PATENTS AND TRADEMARKS
Washington, D.C. 20231

| SERIAL NUMBER | _ FILING DATE | FIRST NAMED INVENTOR [ ATTORNEY DOCKET NO. |
08/227,553  04/14/94  CAMERON D 241082000620
| BXAMINER |
33M1/0411 . ,
JAMES R. SHAY | ARTUNIT | PAPERNUMBER |
MORRISON & FOERSTER -
735 PAGE MILL ROAD s
PALO ALTO, CA 94304-1018 3305
DATE MAILED: 04711795

This Is a communication from the examiner in charge of your application.
COMMISSIONER OF PATENTS AND TRADEMARKS

% application has been ined D Responsive to communication filed an

A shortened statutory period for response to this action Is set to expire 3 month(s), @ days from the ‘date of this letter.
Faliure to respond within the perlod for response will cause the application to become abandoned. 35 U.S.C. 133

[ This action Is mads final.

Part| THE FOLLOWING ATTACHMENT(S) ARE PART OF THIS ACTION:

2, ﬁoﬂce of Draftsman's Patent Drawing Review, PTO-948,
4, m Notice of Informal Patent Application, PTO-152.
6. [

1. %Iqs of References Cited by Examiner, PTO-892.
3. ice of Art Cited by Applicant, PTO-1449.
5. Information on How to Effect Drawing Changes, PTO-1474..

Partll SUMMARY OF ACTION

1. Claims,

| =34

are pending In the application.

Of-the above, claims

are withdrawn from consideration.

2, |:| Claims.

have been cancelled.

3. E/Clalms

|-l € 26372

are allowed.
4. malms | 325 . 33 Q« 34 are rejected.
5. D Claims are objected to.
6. D Clalms, are subject to regﬂcﬂon or slection requirement.

T. [:] This application has been filed with Informal drawings under 37 C.F.R. 1.85 which are acceptabTe for examination purposes. -

8. D Formal drawings are required In response to this Office action. ‘

9. l:l The corrected or substitute drawings have been received on . Under 37 C.F.R. 1.84 these drawings
are []acceptable; O not acceptable (see explanation or Notice of Draftsman's Patent Drawing Review, PTO-948).

10. D The proposed additional or substitute sheet(s) of drawings, filed on
examiner; [ disapproved by the examiner (see explanation).

. has (have) been [Japproved by the

1. D The proposed drawing cotrection, filed ,has been [lapproved; [Jdisapproved (see explanation).

12. ] Acknowledgement is made of the claim for priority under 35 U.S.C. 119. The certifled copy has L] been recelved [J not been received
[ been filed In parent application, serial no. ; filed on .

13. E‘ Since this application apppears to be In condition for allowance except for formal matters, prosecution as to the merits is closed In
accordance with the practice under Ex parte Quayle, 1935 C.D. 11; 453 O.G. 213.

14. D Other

EXAMINER'S ACTION
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Serial Number: 08/227,553 -2-

Art Unit: 3305
Part III DETAILED ACTION

Claim Rejections -~ 35 USC § 112
1. Claims 14, 16-25 and 34 are rejected under 35 U.S.C. § 112,
second paragraph, as being indefinite for failing to particularly
point out and distinétly claim the subject matter which applicant
regards as the invention.

In claim 14, the reference to a second defined range is
vague as a first defined range has not beén recited.

In claim 16, it would appear necessary to insert the word
further after the word step on line 2 since this seems to be a
recitation of an additional step over that of adjusting tilt.

Claim 18 appears to be incomplete. It would“aépear
necessary tolinclude~a means for mbnitoring an electrical
parameter in order for the controller to operate as recited.

In claim 34 the reference to the electfodes lacks

antecedence.

Claim Rejections - 35 USC § 102

2. The following is a quotation of the appropriate paragraphs
of 35 U.S.C. § 102 that form the basis for the rejections under
this section made in this Office action:

A person shall be entitled to a patent unless --

(b) the invention was patented or described in a printed
publication in this or a foreign country or in public use or
on sale in this country, more than one year prior to the
date of application for patent in the United States.
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Serial Number: 08/227,553 -3-

Art Unit: 3305

(e) the invention was described in a patent granted on an
application for patent by another filed in the United States
before the invention thereof by the applicant for patent, or
on an international application by another who has fulfilled
the requirements of paragraphs (1), (2), and (4) of

section 371(c) of this title before the invention thereof by
the applicant for patent.

3. Claims 13 and 14 are rejected under 35 U.S.C. § 102(b) as

being anticipated by Bell et al.

Regarding claim 13, the examiner considers the impedance 6f"
the leads to constitute an additional impedance.

Concerning claim 14, the leads of Bell et al. are
effectively removed from the electrical pathway when the measured
energy equals the pre-selected value for this parameter, or more
practically, when’the measured energy falls withih a range of
significant digits close enough to the pre-selected value to be
considered statistically equivalent by the energy computer.

4. Claims 15 and 16 are rejected under 35 U.S.C. § 102(e) as
being clearly anticipated by Lang et al.

The applicants should note that the examiner does not have
access to parent case 08/103,837, of which the present
application is a CIP thereof, in order to adequately make a
determination as to the effective filing date of the subject

matter contained in claims 15 and 16.
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Serial Number: 08/227,553 -4~

Art Unit: 3305

Claim Rejections - 35 USC § 103

5. The following is a quotation of 35 U.S.C. § 103 which forms
the basis for all obviousness rejections set forth in this Office

action:

A patent may not be obtained though the invention is not

identically disclosed or described as set forth in

section 102 of this title, if the differences between the

subject matter sought to be patented and the prior art are

such that the subject matter as a whole would have been
obvious at the time the invention was made to a person
having ordinary skill in the art to which said subject
matter pertains. Patentability shall not be negatived by
the manner in which the invention was made.

Subject matter developed by another person, which qualifies

as prior art only under subsection (f) or (g) of section 102

of this title, shall not preclude patentability under this

section where the subject matter and the claimed invention
were, at the time the invention was made, owned by the same
person or subject to an obligation of assignment to the same
person. )
6. claim 33 is rejected under 35 U.S.C. § 103 as being
unpatentable over Angel in view of Kroll (/219).

Angel does not explicitly discuss the use of truncated
exponential biphasic¢ waveforms. Xroll, however, teaches that
‘such pulses (note Fig. 4) have been used extensively in
defibrillators due to their proven effectiveness (col. 2,
lines 17-19). Any ordinarily skilled artisan desiring to
maximize the efficiency and effectiveness of defibrillation,
would have seen the obviousness of employing such a ubiquitous

waveform in the system of Angel as taught by Kroll.

Regarding the charging steps, applicants should note col. 3,

lines 37-54 and col. 10, lines 50-59 of Angel.
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Serial Number: 08/227,553 -5=-

Art Unit: 3305

Allowable Subject Matter

7. Claims 1-12 and 26-32 are allowable over the prior art of

record.
8. Claims 17 and 19-25 would be allowable if rewritten to

overcome the rejection under 35 U.S.C. § 112 and to include all
of the limitations of the base claim and any intervening claims.
9. claim 34 would be allowable if rewritten or amended to

overcome the rejection under 35 U.S.C. § 112.

Cbnclusion
10. The prior art made of record and not relied upon is
considered pertinent to applicant’s disclosure.
11. Any inquiry concerning this cbmmunication or earlier

communications from the examiner should be directed to Ken
Schaetzle whose telephone number is (703) 308-2211.

Ken Schadtzle
AU 3305
April 3, 1995
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TO SEPARATE, HC N TOP AND BOTTOM EDGES, SNAP—APART AND *© SCARD CARBON-

FORM PTO-892 U.5. DEPARTMENT OF COMME RCE SERIAL NO, GROUP ART UNIT

(REV. 2-92) PATENT AND TRADEMARK OFFICE ATTACHMENT
“ |orl227 583] 3305 | eitn | S

NUMBER

NOTICE OF REFERENCES CITED APPLICANTI(S) {
CO\ meren 6&' Al
U.S. PATENT DOCUMENTS

alc]23|o2R 6 [7-19a3 1:7&« et a\{. @o | 6o
slsi3f)2fe|o Gla-nt| Lang et ol co7l 0o €
lelRlglep el \-ts | Bell er al. leo7] cos |
oRIARREA -4 | Rell 607| 0O% ‘
e[3lgelojoloja|\-11157] Bell et sl |Go7| oo¥
Flalololz iz |51 Bldvidie et ]|Cot|0os
s [3[59|6[|5lo|¢- 1975 (Ag(ke,mt“iﬁ ot ol 607|065
51249151702 o~ Fincke ot £\ |eoTl006€
! S
J
K
FOREIGN PATENT DOCUMENTS
. DOCUMENT No. baTE COUNTRY NAME cLass | BB Z;*;EN:E‘QTC
L
M
N
0 “
;
Q
OTHER REFERENCES (Including Author, Title, Date,-Pertinent Pages, Etc.)
R
s
.
u

EXAMINER DATE
Kﬂaei?’{e 3-20-9§

* A copy of this reference is not being furnished with this office action.
(See Manual of Patent Examinina Procedure, section 707.05 (a).)
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Form PTO 948 (Rev, 10-93)

U.S. DEPARTMENT OF COMMERCE - Patent and Trademark Office

apptcinro. 227 ST

NOTICE OF DRAFTSPERSON’S PATENT DRAWING REVIEW

PTO Draftpersons review all originally filed drawings regardless of whether they are designated as formal or informal. Addmonally,
patent Examiners will review the drawings for compliance with the regulations. Direct telephone inquiries concerning this review to

the Drawing Review Branch, 703-305-8404,

The drawings filed (insert date), , are
A, ot objected to by the Dr. under/37 CFR 1.84 or 1.152.
- B objected (o by the Draftsperson under 37 CFR 1.84 or 1.152 as
below. The E will require submission of new, corrected

drawings when necessary. Corrected drawings must be submitted
according to the instructions on the back of this Notice.

1. DRAWINGS. 37 CFR 1.84(a): Acceptable categories of drawings:
Black ink. Color.
___ Not black solid lines. Fig(s).
_— Color drawings are not acceptable until petition is granted.

N

PHOTOGRAPHS, 37 CFR 1.84(b)
— Photographs are not acceptable until petition is granted.

3. GRAPHIC FORMS. 37 CFR 1.84 (d)

. Chemical or mathematical formula not labeled as separate figure.
Fig(s),

. Group of waveforms not presented as a single figure, using
common vertical axis with time extending along horizontal axis.
|10 I—

___ Individuals waveform not identified with a separate letter
designation adjacent to the vertical axis, Fig(s).

4. TYPE OF PAPER. 37 CFR 1.84(e)
___ Paper not flexible, strong, white, smooth, nonshiny, and durable.
Sheet(s).
. Erasures, alterations, overwritings, interlineations, cracks creases,
and folds not allowed. Sheet(s)

5. SIZE OF PAPER. 37 CFR 1.84(f): Acceptable paper sizes:
21.6 cm. by 35.6 cm. (8 1/2 by 14 inches)
21.6 em. by 33.1 cm. (8 /2 by 13 inches)
21.6 cm. by 27.9 cm. (8 1/2 by 11.inches)
21.0 cm. by 29.7 cm. (DIN size A4)
___ All drawing sheets not the same size. Sheet(s).
. Drawing sheet not an acceptable size. Sheet(s)

6. MARGINS, 37 CFR 1.84(g): Acceptable m
Paper size

21.6cm. X 35.6cm. 21.6 cm X 33,1 em. 2 em. X 27.9 em. 21 em. X 29.7 em.

{8U2X 14 inches) (8 1/2 X 13 inches) (81/2 X 1] inches) (DIN Size Ad)

T 5.1cm. (27 2.5 em. (1) 25cm. (1) 2.5¢m.

L .64 cm. (14") .64 cm. (1/4") 64 cm. (1/4") 2.5 cm.
R .64 cm. (1/4") 64 cm, (1/47) .64 ¢m. (1/4") 1.5 em.
B .64 cm. (14") .64 cm. (1/4") .64 cm. (14") 1.0 cm.

Margins do not conform to chart above.

Sheet(s),
___Top ( 22 Ziz;ﬂ (L) _____Right (R) ___Bottom (B)
7. VIEWS, 37 1.84(h)

REMINDER: Specification may require revision to correspond to
drawing changes,
__ All views not grouped together, Fig(s)
_ Views connected by projection lines, Fig(s).
___ Views contain center lines. Fig(s)
Partial views, 37 CFR 1.84(h)(2)
___ Separate sheets not linked edge to edge.
Fige)
. View and enlarged view not labeled separately.
Fig(s)
wn. Long view relationship between different parts not clear and
unambiguous, 37 CFR 1.84(h)(2)(ii).
Fig®)... . .
Sectiorial views. 37 CFR 1.84(h)(3)
Hatching not indicated for sectional portions of an object.
Fig(s)
Hatching of regularly spaced oblique parallet lines not spaced
sufficiently, Fig(s).
Hatching not at substantial angle to surrounding axes or principal
lines. Fig(s).
Cross section not drawn same as view with parts in cross section
with regularly spaced parallel oblique strokes,
Fige)_____
Hatching of juxtaposed different elements not angled in a different
way. Figs)
Alternate position. 37 CFR 1.84(h)(@)
A separate view required for a moved position.
Fiofa)

Modified forms. 37 CFR 1.84(h)(5):
— Modified forms of construction must be shown in separate views,
Fig(s)

8. ARRANGEMENT OF VIEWS. 37 CFR 1.84(i)
_ View placed upon another view or within outline of another,
Fig)
_ Words do not appear in a horizontal, left-to-right fashion when
page is either upright or tumed so that the top becomes the right
side, except for graphs. Fig(s)

9. SCALE. 37 CFR 1.84(k)

—— Scale not large enough to show mechanism wuhout crowding
when drawing is reduced in size to two-thirds in reproduction.
Fige)

__ Indication such as “actual size” or “scale 1/2” not permitted.
Fige)

___ Elements of same view not in proportion to each other,

Fig(s)

< Lines, numbers & letters not uniformly thick and well defined,
ean, duraz]e, and blé (except for color drawings).
Fig(s), o

11. SHADING. 37 CFR 1.84(m)
_... Shading used for other than shape of spherical, cylindrical, and
conical elements of an object, or for flat parts,’
Fige)
__. Solid black shading areas not permitted. Fig(s)

%ACTER OF LINES, NUMBERS, & LETTERS. 37 CFR 1.84(1)
L

12. NUMBERS, LETTERS, & REFERENCE CHARACTERS, 37 CFR
1.84(p)

___ Numbers and ref b not plain and legible. 37 CFR
L34 Figls)____
__ Numbers and h used in cf ion with

brackets, inverted commas, or enclosed within outlines. 37 CFR
1. 84(13)(1) Fig(s).

. and ref T not oriented in same direction as
the view. 37 CFR 1.84(p)(I) Fig(s) _

—— English alphabet not ysed. 37 CFR 1.84(p)(2)

Fig(s) -

__. Numt letters, and refe T do not at least
.32 em. (1/8 inch) in height. 37 CFR(p)(3)
Fig(s).

13, LEAD LINES. 37 CFR 1.84(q)
__ Lead lines cross each other. Fig(s),
_.. Lead lines missing, Fig(s)
. Lead lines not as short as possible, Fig(s),

14, NUMBERING OF SHEETS OF DRAWINGS. 37 CFR 1.84(t)
_— Number appears in top margin, ¥ig(s).
___ Number not larger than reference characters,
Fig®), o
___ Sheets not numbered consecutively, and in Arabic numerals,
beginning with number 1. Sheet(s),

15, NUMBER OF VIEWS, 37 CFR 1.84(u)

. Views not numbered consecutively, and in Arabic numerals,
beginning with number . Fig(s),
View numbers not preceded by the abbreviation Fig,
FigE). .
. Single view contains a view number and the abbreviation Fig.
... Numbers not larger than reference characters,

Fig(s),

16, CORRECTIONS, 37 CFR 1,84(w)
. Corrections not durable and permanent. Fig(s)

17. DESIGN DRAWING. 37 CFR 1,152
_.—. Surface shading shown not appropriate. Fig(s)
___ Solid black shading not used for color contrast.
Fig(s)
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UNITED STATES DEPARTMENT OF COMMERCE
Patent and Trademark Office ,

Address : COMMISSIONER OF PATENTS AND TRADEMARKS
Washington, D.C. 20231

SERIAL NUMBER |  FILING DATE | FIRST NAMED APPLICANT | ATTORNEY DOGKET NO. |
08/227,553 04/14/94 CAMERONV D 24108‘2(}0062('1
r 33M1/0505 1 T EXAMIER
JAMES R. SHAY
MORRISON & FOERSTER
755 PAGE MILL ROAD ARTUNIT | PAPER NUMBER
PALO ALTO, CA 94304-1018 3305 6
DATE MAILED:
05/05/95%

Please find below a communication from the EXAMINER in charge of this application.

Commissioner of Patents.

AS per your reﬁua{’_ o'( Ma/v 2, 1195 P[elﬁse QMQ
enc,.[osecz a\ co‘oy a‘? '\'L\a rﬁcl*’eag An%f/l Fﬁ‘@r‘anc;g,
Aan irs Corre.ﬁloomQ\ﬂ CIJWJHOV\ on e. S"uﬂﬂ le MQV}-{_&.}

PTO- 822 ot |
A

o178
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TO SEPARATE, HC™="TOP AND BOTTOM EDGES, SNAP-APART ANL

1

i

JARD CARBON

|'FORMPTO-882 . " (5. DEPARTMENT OF COMMERCE SERIAL NO.

(REV, 2-92) PATENT AND TRADEMARK OFFICE
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I hereby certify that this correspondence is being deposited with the
United States Postal Service as first class mail in an envelope
addressed to: Assistant C%sianor for Patents, Washington,

D.C,, 202 on June 23, 1995

@/w 25

/ Dat/é ignature

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In Re Application of:
David Cameron, et al.

Serial No.: 08/227,553 Group Art Unit: 3305

Filing Date: April 14, 1994 Examiner: K. Schaetzle

Title: ELECTROTHERAPY METHOD AND 7 d
APPARATUS ' /. Qﬁ

AMENDMENT UNDER 37 CFR § 1.11 -

1
: AS
| RECENVED 7
Assigtant Commissioner N
for Patents JUL 2 11595
Washington, D.C. 20231

Dear Sir:
AMENDMENT
In response to the Office Action mailed April 11,
‘1995, please amend this application as follows:

IN THE CLAIMS:

In claim 13, line P,/please ingert --and the
electrodes-- after "energy source".

In claim 14, lina/zf/delete "gecond".

Please rewrite claim 17 as follows:
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[ R - T T ——
,w’””"””jﬂ'mwe'aﬂf (Amended) A method for applying
/

O\

UV

electrotherapy to g patient through electrodes connected to
an energy source, the method comprising the foilowing gteps;

c¢harging the energy source tgo an initial level;

discharging the energy source across the glectfodgs
to deliver electrical energy to the patient in a truncated
exponential biphasic waveform;

monitoring an electrical parameter during the
digcharging step:

adjusting theltilt of the waveform baged on the
value of the monitored electrical parameter, the adjusting’
step comprising controlling the duration of a waveform phage”
based on a value of the electrical parameter [The method of
claim 16] wherein the relative duration of the phases of the
waveform is dependent on the value of the monitored
electrical parameter.

Please rewrite claim 20 as follows:

B \3;5 TT—— 1 .

(Amended) The apparatug of claim P [further
ompriging] wherein the electrical parameter monitor

compriges a charge sensor providing information to the

controller related to charge delivered by the energy source
to the electrodes.

T - —__m_ﬁ—ﬁ_"—i‘—»-__
< Please rewrite claim 33 as follows:
A 33 (Amended) A method for applying
electrother Lo a patient through electrodes connected to
an energy , the method comprising the following steps:

rior to
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j
determining the need to apply a shock to a patient;
charging nergy source to a gsecond level

greater than the
digchar ergy source across the electrodes
to deliver elect ergy to the patient in a truncated

exponential biphasi waveform.

e

electrodes".

Please add the following new claims:

nn

. > | S
-- ﬂﬂ' 2351 The defibrillator of claim,28 wherein the
energy source comprises primary cell batteries.
. al
P g:( The defibrillator of claim’3% wherein the
primary cell batteries comprise lithium-manganese dioxide
primary batteries. ’
. ad
‘ 39'}”' The defibrillator of claim 28 wherein the
connecting mechanism and the controller comprise means for
delivering a multiphasic waveform without the use of an
inductor.
30. 5?ﬁ . ' 2F a4 |
8. The defibrillator of claim 28 wherein the
energy source compriées a capacitor, the defibrillator
further comprising a capacitor precharge circuit.
3§i The defibrillator of claim 2§ further
comprising an ECG systen. '
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32

19" f:‘ The defibrillator of claim .39 further
comprising an LCD display.
. 34 31

'b'b' 47. The defibrillator of claim 40 further

comprising a PCMCIA memory card.
W 2 2%
. %" "#2.  The defibrillator of claim 4T further
comprising means for displaying ECG information stored in
the PCMCIA card on the LCD display.
5 1 3

?;'l' 4%, The defibrillator of claim 3% wherein the

energy source comprises primary cell batteries.
# 31

13.44. The defibrillator of claim 4% wherein the
primary -cell batteries comprise lithium-manganese dioxide
primary batteries. ‘

- 71 3%

2. 4#5. The defibrillator of claim 3% wherein the
connecting mechanism and the controller comprise means for
delivering a multiphasic waveform without the use of an
inductor.

: e 2k

Y0 "¢, The defibrillator of claim 37 wherein the
energy source comprises a capacitor, the defibrillator
further comprising a capacitor precharge circuit.

27 %
#1. The defibrillator of claim #Z further
compriging an ECG system.

ule
w2 s
W M. The defibrillator of claim #f further

comprising an LCD display.
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&9. The defibrillator of claim 4% further
comprising a PCMCIA memory card.
W o5 Wt 43
. 50. The defibrillator of claim 49 further
comprising means for displaying ECG information stored in
the PCMCIA card on the LCD display.

13

5. The method of claim 1 wherein the shaping
step is performed without the use of an inductor.

"

52, The method of claim 1 wherein the initial
level is an initial discharge level, the method further
comprising the step of precharging the energy soiurce to a
level less than the initial discharge level prior to the
step of charging the energy source to the initial discharge
level.

<

53. The method of claim 14 wherein the step of

removing the

ditional impedance from the electrical
pathway is performed prior to the end of the discharging
step.

e &e od of claim 33 wherein the first

54,
charging step is\performed in response to activation of a
defibrillator.
W\ We _
&5 . A method for applying electrotherapy to a

patient through electrodes connected to an energy source,
the method comprising the following steps:

charging the energy source to an initial level;
maintaining the charge of the energy source at the
initial level;
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determining the need to apply a shock to a patient;
charging the energy source to a second level
‘greater than the initial level;
discharging the energy source across the electrodes
to deliver electrical energy to the patient.
W el
. The method of claim &% wherein the initial
‘level is below a‘charge level that could harm a patient.
f i ?
4q 27, The method of claim 58 wherein the first:
charging step is performed in response to activation of a
defibrillator. '
: ek
g’ g The method of claim 5% wherein the
discharging step comprises the step of discharging the
energy source across the electrodes to deliver electrical
energy to the patient in a truncated exponential biphasic
waveform. --

et T T ——

T —
e
This Amendment responds to the Office Action dated

April 11, 1995. Claims 1-58 are pending after entry of the
Amendment .

Claim Rejections Under 35 U.S.C. § 112

‘The Examiner rejected claimg 14, 16-25 and 34 under
35 U.8.C. § 112 as being‘indefinite. With respect to c¢laim
14, the Examiner pointed out that the recited "second

defined range" was vague since no first defined range had

been recited. Applicants have déleted "second" from claim
14 so that the claim now refers only to a defined range
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without ranking it first or second. Claim 14 meets the
requirements of 35 U.S.C. § 112. ) .

With respect to claim 16, the Examiner suggested
insertion of "further" after the word "step" on line 2 of
the claim. Controlling the duration of a waveform phase,
however, is one way to adjust the tilt of the waveform.
Claim 16 therefore properly recites this method step. The
rejection of claims 16 and 17 under § 112 should therefore
be withdrawn. .

The Examiner suggested that claim 18's recitation
of an apparatus for administering electrotherapy is \ )
incomplete. Applicants have amended claim 18 to include an
electrical parameter monitor. A conformiﬁg amendment has
also been made to claim 20. Claim 18 and the claims
depending from it meet the requirements of § 112.

Finally, the Examiner correctly noted that
Applicants recitation of "the electrodes" in claim 34 lacked
antecedent basis. Applicants have therefore deleted this
recitation from the claim. Claim 34 meets the requirements
of § 112.

Rejection Under 35 U.S.C. § 102(b) Over Bell et al,

The Examiner rejected claims 13 and 14 under 35
U.8.C. § 102(b) as béing anticipated by Bell et al. The
Examiner listed two Bell et al. references on the
accompanyihg form PTO-892: Bell et al. U.S. Patent No.
3,862,636 and Bell et al. U.S. Patent No. 3,860,009.
Applicants assume the Examiner’s rejection is based on

either reference.

Bell et al. '636 describes an external
. defibrillator which can be set to deliver a fixed amount of
energy to a patient. The defibrillator uses current and

-7-
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voltage monitors to compute energy delivered to the patient
and halts energy delivery when the preset energy level Has
been reached. Bell et al. ’'009 adds a resgistance monitor
(in the form of a high impedance oscillator) to determine
the patient resigtance so that the current delivered to the
patient can be adjusted automatically. Neither of these
references anticipates claims 13 and 14.

Claim 13 recites a step of discharging the energy
source across electrodes to deliver electrical energy to the
patient through a circuit comprising the energy source, .the
patient and an additional impedance. The Examiner asserts
that the Bell et al. electrodes are the recited "additional"
impedance." It is clear from claim 13's recitation of an
* impedance that this element is not the electrodes, which
were recited earlier in the claim. Nonetheless, in an
effort to make this point even more clearly, Applicarts have
amended claim 13 to point out that the recit%d.impedance is
an element separate from the electrodes and that the '
impedance forms a circuit with the patient, the energy
gsource and the electrodes. The Bell et al. references lack
this additional impedance. Claim 13, as amended, therefore
defines over either Bell et al. reference, and claims 13, 14
and 53 are therefore allowable over the prior art of record
under § 102(b).

Claim 14, as amended, further limits claim 13 by
requiring the additional impedance to be removed if the
monitored electrical parameter is within a predetermined
range. Neither Bell et al. reference discloses an
additional impedance that is used %n thig way. Claim 14

therefore defines over both Bell et al. references for this
reason as well. '
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New claim 53 depends from claim 14 and requires
that the impedance removal step be performed prior to tHe
end of the discharging step. Nothing in either Bell et al.
- reference teaches or suggests this additional limitation.-
Claim 53 is therefore allowable over the Bell et al.

references.

Rejection Under 35 U.S.C. § 102(e) Over Lang et al.

The Examiner rejected claims 15 and 16 under 35
U.S.C. § 102(e) as being anticipated by Lang et al. 1In.
doing so, the Examiner noted that he did not have access to
the parent case, S.N. 08/103,837, to determine the effective
filing date of the claims. In a recent telephone
conversation with the undersigned attorney, Examiner
Schaetzle confirmed that the parent case has now been found.
Applicants respectfully suggest that the Examiner will find
that these claims are fully gupported by thedgisclosure of
the parent case, which has a filing date prior to the filing
date of the Lang et al. reference. The rejection of claims
15 and 16 over Lang et al. is therefore improper and should
be withdrawn.

Rejection Under 35 U.S.C. § 103 -
The Examiner rejected claim 33 under 35 U.S.C.
§ 103 over "Angel" in view of "Kroll ‘219". While

Applicants were able to determine that "Kroll ‘219" must be
Kroll U.S. Patent No. 5,334,219, Applicants were unable to
determine what "Angel" referred to. At Applicants’ request,
the Examiner sent a copy of Angel U.S. Patent No. 4,473,078
and an accompanying form PT0-892 citing this reference.
Applicants now request the Examiner to confirm that U.S.
Patent No. 5,334,219 is the reference relied upon by the

-9-
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Examiner in his rejection and to cite this reference on a
form PTO-892. .

Angel describes a defibrillator which supplies a
shock to a patient when the patient has stopped breathing
for 12 seconds and the identification of three occurrences
of tachycardia and/or ventricular fibrillation during the 12
second period. Time between identification of the need for
defibrillation and application of therapy is minimized in
Angel’s device by beginning the capacitor charging process
at the time of the second indication of tachycardia or
ventricular fibrillation.

Kroll describes an implantable defibrillator
employing a truncated exponential biphasic waveform. Kroll
does not describe any precharge step in using his device.

- Claim 33, as amended, requires that the precharging
step occur prior to detecting a need to apply a shock to a
patient. Angel, on the other hand, does not begin"
precharging until tachycardia and/or ventricdlar
fibrillation has been detected. Since Kroll ’'219 does not
even guggest precharging, claim 33, as amended, is allowable
over Angel and Kroll ’219 under § 103.

New claim 54 depends from and further limits claim
33 by requiring the first charging step to be performed in
responsge to activation of a defibrillator. This limitation
is neither disclosed nor suggested by Angel‘or Kroll ’219.
New claim 54 is allowable over the prior art of record.

New independent claim 55 recites a method for
applying electrotherapy to a patient through electrodes
connected to an energy source‘comprising the steps of
charging the energy source to an initial level; maintaining
the charge of the energy source at the initial level;

determining the need to apply a shock to a patient; charging

-10-
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the energy source to a second level greater than the initial
level; and discharging the energy source across the ‘
electrodes to deliver electrical energy to the patient.
Neither Angel nor Kroll ‘219 suggest that there.be any
precharging to an initial level which is maintained prior to
determining the need to apply a shock. New claim 55 is
allowable over these references and the other prior art of
record.

Claim 56 depends from claim 55 and limits the
initial charge level to one that could not harm a patient.
Claim 57 depends from claim 55 and requires the first )
charging step to be performed in response to activation of a
defibrillator. Claim 58 depends from claim 55 and requires
that the discharging step deliver a truncated exponential
biphasic waveform. These claims are allowable over the
prior art for the reasons stated above.

Allowable Subject Matter
The Examiner indicated that claims 1-12 and 26-32

are allowable over the prior art of record. Applicants have
added new claims 35-42 depending from allowed claim 28, new
claims 43-50 depending from allowed claim 32, and new claims
51-52 depending from allowed claim 1. ' Applicants '
regpectfully suggest that these new claims are allowable asg
well.

The Examiner also indicated that claim 17 would be
allowable if rewritten in independent form. Applicants have
therefore amended claim 17 to incorporate the limitations of
claimg 15 and 16. Claim 17 is now therefore allowable over

the prior art of record.
Finally, the Examiner indicated that claim 34 would
be allowable if amended to overcome the § 112 rxejection,

_11_
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Applicants have done so, as discussed above. Claim 34 is
therefore now allowable over the prior art of record.

CONCLUSION
For the reasons stated abové, claims 1-58 meet the
formal requirements of 35 U.S.C. § 112 are allowable over
the prior art of record. Applicants respectfully request
the Examiner to allow the claims and to pass this case to
issue. ,

In the unlikely event that the transmittal
letter is separated from this document and the Patent Office
determines thaﬁ an extension and/or other relief is u
required, applicants pétition for any required relief
including extensions of time and authorize the Commissioner
to charge the cost of such petitions and/or other fees due
in connection with the filing of this document to our
Deposit Account No. 03-1952. However, the Commissioner is
not authorized to charge the cost of the issde fee to the
Deposit Account. " '

Respectfully submitted,

%\Q/z Oley—

eé R. Shay
Registration No. 32,062

Date: Lﬂ/?@’/ﬁ'\\/ )

MORRISON & FOERSTER

345 California Street ‘
San Francisco, CA 94104 .
(415) 677-6394

Fax: (415) 677-7528

215640.1
~12-
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UNITED STATES DEPARTMENT OF COMMERCE
Patent and Trademark Office

‘Address: COMMISSIONER OF PATENTS AND TRADEMARKS
Washington, D.C, 20231

| SERIAL NUMBER | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |
08/227,553  04/14/94  CAMERON

D 241082000620
L sCHAREXAMINER |
JAMES R. SHAY SaML/1018 T , ERNUMBER ]
MORRISON & FOERSTER b Lo
755 PAGE MILL ROAD %
PALO ALTO, CA 94304-1018 3305
DATE MAILED: 10/13/795

Thig Is a communication from the examiner In charge of your application.
COMMISSIONER OF PATENTS AND TRADEMARKS

%hls application has been examined mssponslve to communication filed on ‘7#‘ 2) ._ K4 ( [ his action is made final.

A shortened statutory period for response to this action s set to expire § month(s), days from the date of this letter.
Fallure to respond within the pariod for response will cause the application to become abandoned/ 35 U.8.C. 133

Part! THE FOLLOWING ATTACHMENT(S) ARE PART OF THIS ACTION:

1. Notice of References Cited by Examiner, PTO-892. 2. D Notice of Draftaman's Patent Drawing Review, PTO-948.
3. Notica of Art Cited by Applicant, PTO-1449, 4. D Notlce of Informal Patent Application, PTO-152.
5. D Information on How to Effect Drawing Changes, PTO-1474. 6. D

Partll SUMMARY OF ACTION

1. E/clalms { - gg ~__dre pending In the application.

Of the above, claims are withdrawn from conglderation.
2. D Claims. ‘ have been cancglled.
73. %lalms ‘ —l2 ; I 7 y 2 G - gg are allowed.
4.Xciams 3 —(¢ ¢ IY—' PAN are rajected.
5. D Clalms : are objected to.
8. D Claims, i are subject to restriction or election requirement.

1. D This application has been flled with informal drawings under 37 C.F.R. 1.85 which are acceptablé for examination purposes.

8. D Formal drawings are required In response to this Office action.

9. D The corrected or substitute drawings have been recelved on . Under 37 C.F.R. 1.84 these drawings
are ['1acceptable; [1not acceptable (see explanation or Notice of Draftsman's Patent Drawing Review, PTO-848).

10. D The proposed additional of substitute sheet(s) of drawings, flled on . has (have) been [lapproved by the
examiner; [l disapproved by the examiner (see explanation).

Rk D The proposed drawing correction, flied ,hasbeen [Japproved; [Jdisapproved (see explanation).

12, D Acknowledgement s made of the claim for priority under 35 U.S.C. 119. The certifled copy has [ been received [l not been received
[ been flled In parent application, serfal no. ; filed on .

13. D Sincs this application apppears to be In condition for allowance except for formal matters, pbsecutlon as to the merits s closed in
accordance with the practice under Ex parte Quayle, 1935 C.D. 11; 453 0.G. 213.

14, D Other

EXAMINER'S ACTION
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Serial Number: 08/227,553 -2-
Art ' Unit: 3305

Part III DETAILED ACTION

VCEaim Rejections - 35 USC § 112
1. Claims 18-25 are rejected under 35 U.S.C. § 112, second
paragraph, as being indefinite for failing to particularly point
out and distinctly claim the subject matter which applicant
regards as the invention.

"The correction to claim 18 discussed by the attorney in théu
Remarks associated with the rejection of April 11, 1995 was not
included in the amendment. The correction discussed on page 7 of
" the Remarks would be approved by the examiner if submitted with

the next response.

Double Patenting
2. 35 U.S.C. § 101 reads as follows:
"Whoever invents or discovers any new and useful process,
machine, manufacture, or composition of matter or any new
and useful improvement thereof, may obtain a patent
therefore, subject to the conditions and requirements of
this title".
3. Claim 15 is provisionally rejected under the judicially
created doctrine of cbviousness-type double patenting as being

unpatentable over claim 43 of copending application Serial

No. 08/103,837 in view of Bach, Jr.
This is a provisicnal obviousness-type double patenting

rejection.
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The use of truncated expconential biphasic waveforms in the
defibrillator art is well-known and commonly employed to
effectively revert cardiac arrhythmias (note Bach, Jr.).
Furthermore, any artisan desiring to adjust the discharge
waveform based on a monitored electrical parameter, would have
seen the obviousness of utilizing a patient-dependent electrical
parameter as such utilization allows one to tailor the discharge
to the individual charge recipient. The monitorization of
exponential discharge decay voltage --known to be a patient-
dependent electrical parameter-- is old in the art as evidenced
by Bach, Jr. ‘

Claim Rejections - 35 UsC § 102
4. The following is a quotation of the appropriate paragraphs
of 35 U.S.C. § 102 that form the basis for the rejections under
this section made in this Office action:

A person shall be entitled to a patent unless --

(b? the invention was patented or described in a printed

publication in this or a foreign country or in public uge or

on sale in this country, more than one year prior to the
date of application for patent in the United States.
5. Claims 13 and 14 are rejected under 35 U.S.C. § 102(b) as
being anticipated by Bell et al. ('009).

Regarding claim 13, the examiner considers the impedance of

the leads to constitute an additional impedance.
Concerning claim 14, the leads of Bell et al. are

effectively removed from the electrical pathway when the measured
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energy equals the pre-selected value for this parameter, or more
practically, when the measured energy falls within a range of
significant digits close enough to the pre-selected value to be
considered statistically equivalent by the energy computer.
6. Claims 15 and 16 are rejected under 35 U.S.C. § 102(b) as
being anticipated by Bach, Jr.

The adjustment of tilt is enacted via the control of pulse
duration as a function of capacitor voltage exponential decay aé;

monitored during discharge.

Response to Amendment

Concerning claims 13 and 14, the examiner considers an
electrode to be distinct from a lead. Such a diséinction means
that the examiner can still considér the leads to be
representative of the additional impedance. As claimed, one
could also consider the additional impedance limitation of
‘claim 13 to be met by any inherent internal defibrillator device
impedance'(attention is invited to the circuit modeling of Lerman

('810) col. 5, lines 16-19).

Allowable Subject Matter
7. Claime 1-12, 17, 26-58 are allowable over the prior art of

record.
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8. Claims 18-25 would be allowable if rewritten or amended to

overcome the rejection under 35 U.S.C. § 112.

Conclusion
9. The prior art made of record and not relied upon is
congidered pertinent to applicant's disclosure.
10. Any inquiry concerning this communication or earlier

communicatioris from the examiner should be directed to Ken
Schaetzle whose telephone number is (703) 308-2211.

A 2

VALLIAN E KA
= PR’.”.‘\”" evangr 3
October 2, 1995 oy
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-

FORM PTO-882 U.8. DEPARTMENT OF COMMERCE SERIAL NUMBER GROUP ART UNIT Anachment to
(rav caw 7-84) FATENT AND TRADEMARK OFFICE  |P8/ 227,553 3305 Paper Number | &
APPLICANT(S) ‘
NOTICE OF REFERENCES CITED , ’ Cameron et al.
j 1. 5. PATENT DOCUMENTS
- DOCUMENT RUMBER DATE NAME CLASE | SUBCLAsE Fling date
A §,411,528 5/1985 Kroll et al. 807 5 31992
B 5,334,430 9/1994 Berg et al. 607 7 4/1993
c 5,007,833 3/1892 Campos 607 46
0
E
F
G
R
N
J
K
o ) __FOREIGN PATENT DOCUMENTS ] . . —
NN DOCUMERT NO, DATE COUNTRY NAME CLASS SUBCLASS
L
]
N
]
P
Q
R
8
OTHER REFERENMCES (Including Authyr, Tit, Duts, Partinamt Pages, Efc.)
v i—— cluding Author, T, Dats, Partinen Pagas, BA
T
]
A2
i w
‘ ] _ .
EXAMINER DATE
K. Schaerzle 10/2/86
* h eopy of this refersnca is nat belngifumished with M Offics Acdan,
__ Ses Manug! ot Patent Examining Procadure. eaesian 7h7 05 fsh
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gent by: HEARTSTREAM ‘ 1 206 834 9694; 09/29/97, 12:12PM; Jetfax #571;Page 1/2

(//HEARTSTREAM

Facsimile Cover Shéet

To: Mrs. Watson
Company: JSPTO
Phone: 703.305.8140
Facsimile: 703.308.6672

From: Cecily Anne Snyder
Phone: 206-834-7630
Facsimile: 206-834-9624

Date: 29 Sep 97
Pages including this 2
cover page:

Comuments:

Attached is a copy of the 892 prepared by Examiner Schaetzle, which
was attached to Paper No. 8.

CONFIDENTIALITY NOTICE
This facsimile may contain canfidential or privileged information. Unless you are the addressee,
or authorized to receive for the addzessee, yoy may not copy use, or distribute the contents of this
facsimile. If you have received this facsimile in error, please advise us immediately by telephone
at 206.443.7630. '
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Application No, Applicant(s)
. ; 08/227,553 Cameron et al.
InterlGW Summary Examiner ’ Group Art Unit
Ken Schaetzle 3305

" All'participants (applicant, applicant's representative, PTO personnel):

{1 )_ Ken Schaetzle (3)
(2) James Shay (4)
Date of Interview Jan 17, 1996

Type:' [ Telephonic [ Personal (copy is given to [ applicant [ applicant's representative).

Exhibit shown or demonstration conducted: [ Yes (X No. If yes, brief description:

. Agréement [ was-reached. [X] was not reached.

Claim(s) discussed: 15 and 16

' Identification of prior art discussed:
. Bach, Jr.

Description of the general nature of what was agreed to if an agreement was reached, or any other comments:

Attorney stated that, according to the definition of tilt as disclosed in the specification, Bach, Jr. shews a fixed tilt
_discharge. Examiner agreed that if such a definition were used to define the Bach, Jr. discharge, it would appear that the

reference shows a fixed tilt waveform. Double patenting rejection also briefly discussed. Attorney will consolidate

subject matter in one application. ]

(A fuller description, if necessary, and a copy of the amendments, if available, which the examiner agreed would render
the claims allowable must be attached. Also, where no copy of the amendents which would render the claims allowable
is available, a summary thereof must be attached.)

1. O Itis not necessary for applicant to provide a separate record of the substance of the interview.

Unless the paragraph above has been checked to indicate to the contrary, A FORMAL WRITTEN RESPONSE TO THE
LAST QFFICE ACTION IS NOT WAIVED AND MUST INCLUDE THE SUBSTANCE OF THE INTERVIEW. (See MPEP
Section 713.04). If a response to the last Office action has already been filad, APPLICANT IS GIVEN ONE MONTH
FROM THIS INTERVIEW DATE TO FILE A STATEMENT OF THE SUBSTANCE OF THE INTERVIEW.

2. [0 since the Examiner's interview summary above (including any attachments) reflects a complste response to
each of the objections, rejections and requirements that may be present in the last Office action, and since the
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Form PTO-1449 Docket Number 241082000620 I Application Number 08/227,553
INFORMATION? ISQ‘}M%URE ITATION [ Applicant
DAVID CAMERON
Filing Date April 14, 1994 I Group Art Unit 3305
OTHER DOCUMENTS (including author, title, Date, Pén.‘inem Pages, Etc.)
Examiner | Ref. | Title
Initials, | No.
% one-cycle bi-directional rectangular wave stimuli,” IEEE, Trans. BME, 30(7):415-422 (1983).
4 67 Schuder et al., “Transthoracic ventricular defibrillation with square-wave stimuli: One-half
cycle, one-cycle, and multicycle waveforms,” Circ. Res., XV:258-264 (1964).
68 Schuder et al., “Ultrahigh-energy hydrogen thyratron/SCR bi-directional waveform
defibrillator,” Med. & Biol. Eng, & Comput., 20:419-424 (1982).
69 Schuder et al., “Waveform dependency in defibrillating 100 kg Calves,” Devices & Tech.
N Meeting NIH (1982). o
70 Schuder et al., “Waveform dependency in defibrillation,” Devices & Tech. Meeting NIH
(1981). : ‘
71 Stanton et al., “Relationship between defibrillation threshold and upper limit of vulnerability
in humans,” PACE, 15:563, abstract 221 (April 1992).
72 Tang etral., “Strength duration curve for ventricular defibrillation using biphasic
waveforms,” PACE, 10: abstract no. 49 (August 1987). -
73 Tang et al., “Ventricular defibrillation using biphasic wavefornis of different phasic
duration,” PACE, 10: abstract no. 47 (March-April 1987).
74 Tang et al., “Ventricular defibrillation using biphasic waveforms: The importance of phasic
duration,” JACC, 13(1):207-214 (1989),
75 Walcott et al., “Comparison of monophasic, biphasic, and the edmark waveform for external
defibrillation,” PACE, 15:563, abstract 218 (April 1992),
76 Wathen et al., “Improved defibrillation efficacy using four nonthoracotomy leads for
sequential pulse defibrillation,” PACE, 15:563, abstract 220 (April 1992).
77 Wetherbee et al., “Subcutaneous patch electrode - A means to obviate thoracotomy for
implantation of the automatic implantable cardioverter defibrillation system?” Circ,, 72:384,
abstract no. 1536 (1985).
78 Winkle “The implantable defibrillator in ventricular arrhythmias,” Hospital Practice, pp.

149-165 (March 1983).

EXAMINER: L/ g d& a@%%& DATE CONSIDERED: ¢ 2 -9€

EXAMINER: Initial it citation considered, whether or not the citation conforms with MPEP 609. Draw a line through the citation if not in
conformance and not considered. Include a copy of this form with next communication to applicant.

PTO/SB/ 08 (2-92)

sf-70315

Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

120




PTO/SB/08 (2-92)
Sheet 7 of 7

Form PTO-1449

INFORMATION DISCLOSURE CITATION
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Docket Number 241082000620 l Application Number 08/227,553

Applicant .
DAVID CAMERON

Filing Date April 14, 1994 l Group Art Unit 3305

OTHER DOCUMENTS (including c;uthor, title, Date, Pertinent Pages, Etc.)
Examiner | Ref. | Title )
Initials , | No.
79 Winkle et al., “Improved low energy defibrillation efficacy in man using a biphasic truncated
‘ exponential waveform,” JACC, 9(2):142A (1987).
a2l
//a 80 | Zipes, “Sudden cardiac death,” Circulation, 85(1):160-166 (1992).
7
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eby certify that this corresponﬁcnce is being deposited with the United States Postal Service as first
da[slﬁjﬂ ir(le an envelope addressed to: Assistant Commissioner for Patents, Washington, D.C. 20231 on
. ’y_al A ( awl oo P\
Date Signature
IN THE UNITED STATES PATENT AND TRADEMARK OFFI(L‘E
In Re Application of: David Cameron, et al. g / fé)
Serial No.: 08/227,553 Group Art Unit: 3309
- Filing Date: April 14, 1994 o Examiner: K. Schaetzle RECEIVED
Title: ELECTROTHERAPY METHOD AND FEB -7 19%
APPARATUS
GROUP 380
AMENDMENT B
Assistant Commissioner for Patents
Washington, DC 20231
Dear Sir:
In response to the Office Action mailed October 13, 1995, please amend this
application as follows:
IN THE CLAIMS:
Please cancel claims 13-16.
| : ~ Inclaim 18, line 9, pleése insert --an electrical pam?eénonitor;-- after “”.
L Please add the following new claims:

. 5‘-? : R A S IR P
%. A method for applying electrotherapy to'a p&ﬁeht ‘through electrodes

connected to an energy source, the method comprising the following steps:

£\shayj\winwordpatent2000620\amend.doc 1 USSN 08/227,553
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charging the encrgy source to an initial level;

discharging the energy source across the electrodes to deliver electrical energy to
the patient in a waveform, the patient and an additional impedance forming an electrical
circuit with the energy source;

monitoring an electrical parameter during the discharging step;

removing the additional impedance from the electrical circuit if the electrical

parameter is within a defined range prior to the end of the discharging step.

5 6\
5')" 697 The method of claim gwherein the removing step comprises operating a

switch associated with the additional impedance.

6’5' &1 A method for applying electrotherapy to a patient comprising the
following steps:
discharging an energy source across electrodes to deliver a waveform of electrical
energy to the patient;
monitoring a patient-dependent electrical parameter during the discharge step;
ceasing the monitoring step prior to the end of the discharge step;
adjusting a waveform discharge parameter based on a value of the monitored
parameter.
o 53
5"" $27  The method of claim &1 wherein discharging step and the monitoring step

begin substantially simultaneously.

5 % 5o
637 The method of ¢laim &1 wherein the monitored parameter is time for

delivering a predetermined quantity of charge to the patient.

5&, . &t 55

)54. The method of claim 63 wherein the discharge parameter is waveform

duration.

fAshayj\winword\patent\2000620\amend.doc 2 USSN 08/227,553
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2 55

91 £8.  The method of claim &% wherein the waveform is a biphasic waveform and

%( the discharge parameter is duration of a waveform phase. --

REMARKS
This Amendment responds to the Office Action dated October 13, 1996. Claims
1-12 and 17-65 are pending after entry of the Amendment.

The Rejection

The Examiner rejected claims 18-25 under 35 U.S.C. § 112, second paragraph, as
being indefinite. Applicants have amended claim 18 to include the recitation of an
electrical parameter monitor. These claims now meet the requirements of § 112.

The Examiner provisionally rejected claim 15 under the judicially-created
doctrine of obviousness double patenting in view of claim 43 of copending application
S.N. 08/103,837. This claim has been canceled.

The Examiner rejected claims 13 and 14 over Bell *009. These claims have been
canceled. ) .

The Examiner rejected claims 15 and 16 under 35 U.S.C. § 102as being

anticipated by Bach, Jr. These claims have been canceled.

The New Claims

Applicants have added new claims 59-65. Claim 59 recites a method for applying
electrotherapy to a patient including the step of removing the additional impedance from
an electrical circuit formed with the patient and the energy source if the monitored
electrical parameter is within a defined range prior to the end of the discharging step.
Even if, for the sake of argument, the Bell *009 device’s leads could be read as the recited
“additional impedance” and even if the completion of waveform delivery could be

interpreted as removing the leads from the circuit, new claim 59 still defines over Bell

’009 by requiring that the monitored electrical parameter be within the defined range--the

triggering event for removal of the additional impedance--prior to the end of the

f\shayj\winword\patenf\2000620\amend.doc 3 ’ USSN 08/227,553
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discharging step. Claim 59, and claim 60 which depends from it, are allowable over Bell
and the other prior art of record.

New claim 61 recites a method for applying electrotherapy to a patient including
the steps of monitoring a patient-dependent electrical parameter during discharge and
ceasing the monitoring prior to the end of discharge. New claim 62 depends from claim
61 and requires the discharging step and the monitoring step to begin substantially
simultaneously. New claim 63 depends from claim 61 and limits the monitored
parameter to time for delivering a predetermined quantity of charge to the patient. New
claim 64 depends from claim 63 and limits the discharge parameter to waveform
duration. Finally, new claim 65 also depends from claim 63 and limits the waveform to a
biphasic waveform (such as, for example, the truncated exponential biphasic waveforrﬁ
disclosed as the preferred embodiment of Applicants’ invention), with the discharge
parameter being limited to duration of a waveform phase. Support for each of these
claims may be found on pages 15-17 of Applicants’ specification,

New claims 61-65 define over the prior art of record in this application. For
example, while the Bach, Jr., reference describes a device that monitors voltage during
discharge, the monitoring does not cease prior to the end of the discharée step. Rather,
Bach monitors voltage throughout the entire discharge of each waveform phase. Thus,

Bach neither anticipates nor renders obvious the subject matter of claims 61-65.

Prior Art Citations

Applicants submitted on January 3, 1996, a Supplemental Information Disclosure
Statement citing the Bach, Jr., reference which had not yet been made of record in this
case on either a PTO-892 form or a PTO-1449 form. In addition, Applicants are
submitting herewith another Supplemental Information Disclosure Statement citing the

Kroll "219 reference on which the Examiner relied in the office action dated April 11,
1999, s well as other references which have not yet been made of record in this case,

Applicants respectfully request the Examiner to review the references cited in these

Statements and to make them of record in this application.
1

£\shayj\winword\patenf2000620\amend.doc. 4 USSN 08/227,553
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CONCLUSION

For the reasons stated above, claims 1-12 and 17-65 meet the requirements of 35
U.S.C. § 112 and are allowable over the prior art of record. Applicants respectfully
request the Examiner to allow the claims and to pass this case to issue.-

In the unlikely event that the transmittal letter is separated from this document and
the Patent and Trademark Office determines that an extension and/or other relief is
req{uired, Applicants petition for any required relief including extensions of time and
authorize the Commissioner to charge the cost of such petitions and/or other fees due in
connection with the filing of this document to our Deposit Account No. 03-1952.
However, the Commissioner is not authorized to charge the cost of the issue fee to the
Deposit Account. ’

Please direct all future telephone calls and correspondence to Applicants’ attorney
Stuart P. Kaler at the address and telephone number listed below. l

Respectfully submitted,

ey

P

James R. Shay
Registration No. 32,062

MORRISON & FOERSTER
345 California Street

San Francisco, CA 94104
(415) 677-6159

Fax: (415) 677-7522

f\shayj\winword\patent\2000620\amend.doc 5 v USSN 08/227,553
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> ¢ \}}%‘ CERTIFICATE OF MAILING BY “FIRST CLASS MAIL”
13
T here m at this correspondence is being deposited with the United States Postal Service as first class mail in an envelope addressed to:
Assistant Cc issioner for Patents, Washington, D.C. 20231, on January 24, 1996.

Cornda o YA ——

Christian Neville

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In the application of: Examiner: K. Schaetzle
David Cameron et al. Group Art I;Tnit: 3305

Serial No.:  08/227,553

Filing Date: ~ April 14, 1994

For: ELECTROTHERAPY METHOD AND
APPARATUS

AMENDMENT TRANSMITTAL

Assistant Commissioner for Patents
Washington, D.C. 20231

Dear Sir:
Transmitted herewith is an Amendment in response to the Office Action dated

October 13, 1995 in the above-referenced patent application:

A verified Statement of Small Entity Status was previously submitted.
A petition for Extension of Time (and $55.00 fee) is enclosed.

3]
O No additional fee is required.
23]

Other enclosures: postcard.

sf-75573
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The fee (if any) has been calculated as follows:

TOTAL CLAIMS 61-58 3 x $22.00 $66.00
INDEPENDENT 12-12 0 x $78.00 50
CLAIMS
MULTIPLE DEPENDENT CLAIM(S) (if not previously paid for and $250.00 $0 -
presented for the first time)
EXTENSION FEE $110.00
TOTAL OF ABOVE CALCULATIONS = $176.00 .
Reduction by s for filing by small entity (Note 37 C.F.R. §§ 1.9, 1.27, 1.28). $88.00
TOTAL = $88.00

E3] A check in the amount of $88.00 (extension fee included) is attached.

The Assistant Commissioner is hereby authorized to charge any-fees under
37 C.F.R. §§ 1.16 and 1.17 which may be required by this paper, or to credit any
overpayment to Deposit Account No. 03-1952. A duplicate copy of this sheet is

enclosed.
Dated: Janua&P' 24,1996
j Respectfully submitted,

Stuart P. Kaler

Registration No. 35,913

Morrison & Foerster Lie

345 California Street

San Francisco, California 94104-2675
Telephone: (415) 677-6159
Facsimile: (415) 677-7522

sf-75573
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CERTIFICATE OF MAILING BY “FIRST CLASS MAJL”

T hereby certify that this correspond is being deposited with the United States Postal Service as first class mail in an envelope addressed to:
Agssistant Commissioner for Patents, Washington, D.C. 20231, on January ‘2, 1996.

QoA s Yo~

Ag&, N :’;\ Christian Neville
5 I
2 ’V’ .
‘ir‘,“’tl w.. IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
a N & }
- \.5?‘\'\ ‘E: /
ﬂke\s)a}pphcatlon of: Examiner: K. Schaetzle
DAVID CAMERON et al Group Art Unit: 3305
Serial No.:  08/227,553 §74//0/0 / 7 \) S
.Filing Date: ~ April 14, 1994 ' / ¢ Ao NEEA -
For: ELECTROTHERAPY METHOD f 7L
AND APPARATUS : (7/ §(’
Va1

SUPPLEMENTAL INFORMATION DISCLOSURE
STATEMENT UNDER 37 C.F.R. § 1.97

Assistant Commissioner for Patents
Washington, D.C. 20231

Dear Sir;

In addition to the Information Disclosure Statement Under 37 C.F.R. § 1.97 mailed to the
PTO on June 14, 1994, the citation listed below is submitted in conjunction with the examination
of the above-identified application in compliance with the duty of disclosure as defined in
37 CF.R.-§ 1.56. The Examiner is requested to make the following citation of record in the

application.

U.8. Patent No. 4,850,357 to Bach, Jr. (07/25/89). .

sf-65427
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This Information Supplemental Disclosure Statement is submitted before receipt of the
Final Office Action on the merits. Therefore, applicant believe that no fee is due. However, the
Assistant Commissioner is hereby authorized to charge any fees which may be required by this
paper to Deposit Account Number 03-1952,

Applicant would appreciate the Examiner initialing and returning the Form PTO-1449,
indicating that the references have been considered and made of record herein.

This Information Disclosure Statement under 37 C.F.R. § 1.97 is not to be construed as a
representation that: (i) a complete search has been made; (ii) additional information material to -
the examination of this application does not exist; (iii) the information, protocols, results and the
like reported by third parties are accurate or enabling; or (iv) the above information constitutes A

prior art to the subject invention.

CERTIFICATE OF PROMPT FILING ]

1 hereby certify that to the best of my knowledge, no item of information contained in the
Information Disclosure Statement submitted herewith was cited in a communication from a
foreign patent office in a counterpart foreign application or was known by any individual
designated in 37 C.F.R. § 1.56(c) more than three months prior to the filing of the enclosed
Information Disclosure Statement.

Dated: Januaryé , 1996

Respectfully submitted,

Stdart P. Kaler
Registration No. 35,913

Morrison & Foerster
345 California Street
San Francisco, California 94104-2675
Telephone: (415) 677-6159
Facsimile: (415) 677-7522
2 Serial No 08/227,553
Docket No 241082000620
sf-65427 :
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Forrh PTO-1449 S Docket Number 241082000620 I Application Number 08/227,553

e o
INFORMATION DISCLOSURE CIT, @@N“W@fm ,
IN AN APPLICATION J.i:} N, DAVID CAMERON et al,
(Use several sheets if necessary) “pony 'L b ;lﬁ!in@ate April 14, 1994 | Group Art Unit 3305
b ' -
-, (ﬁ 2
8. PATENTPOCUMENTS
Examiner | Ref. | Date | Document " “~Name Class | Subclass | Filing Date If
Initials | No. No. Appropriate
2%y 11 |07/25/89 [ 4,850,357 | Bach, Ir. _
! FOREIGN PATENT DOCUMENTS
Examiner | Ref. | Date | Document Country Class | Subclass Translation
Initials No. No. YES NO
1 l
OTHER DOCUMENTS (including author, title, Date, Pertinent Pages, Efc.)
Examiner | Ref. | Title :
Initials | No.
1.

EXAMINER: ]( g‘ Oﬁ_:e, j’g—/& DATE CONSIDERED: 4 _£-9¢

EXAMINER: Initial if citation considered, whether or not the citation conforms with MPEP 609. Draw a line through the citation if not in
conformance and not considered. Include a copy of this form with next communication to applicant. .
Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

PTO/SB/ 08 (2-92)
sf-65438
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G ok '
' UNITED STATE.. ,EPARTMENT OF COMMERCE

Patent and Trademark Office

Address: COMMISSIONER OF PATENTS AND TRADEMARKS
Washington, D.C. 20231

[ “appucatonNo. | FILNGDATE | FIRST NAMED INVENTOR ATTORNEY DOGKET NO.
08/227,553 04/14/94  CAMERON i 241082000620
SCHAETZLE K
r asM1/0419 T L . EXAMINER

JAMES R. SHAY
MORRISON & FOERSTER

755 PAGE MILL ROAD [ ARTUNIT | PAPER NUMBER |
PALO ALTO, CA 94304-1018 1305 ™
DATE MAILED: 04/19/96

Please find béidw and/or attached an Office communication concerning this application or -
proceeding. : o

Commissioner of Patents and Trademarks
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Application No. Applicant(s)
08/227,653 Camaron et al.

Office Action Summary

Examiner Group Art Unit
Ken Schaetzle 3306

Xl Responsive to communication(s) filed on Jan 29, 1996 and the interview of April 11, 1996

X This action is FINAL. ‘

[J Since this application is in condition for allowance except for formal matters, prosecution as to the merits is closed
in accordance with the practice under Ex parte Quayle, 1935 C.D. 11; 4563 0.G. 213.

longer, from the mailing date of this communication. Failure to respond within the period for response will cause the
application to become abandoned. (35 U.S.C. § 133). Extensions of time may be obtained under the provisions of
37 CFR 1.136la).

Disposition of Claims

Application Papers
[ See the attached Notice of Draftsperson's Patent Drawing Review, PT0-948.
[ The drawing(s} filed on ‘ is/are objected to by the Examiner. )
[ The proposed drawing correction, filed on is  Chpproved ) Hisapproved.
[] The specification is objected to by the Examiner.
[ The oath or declaration is objected to by the Examiner.

Priority under 35 U.S.C. § 119
[J Acknowledgement is made of a claim for foreign priority under 35 U.S.C, § 119(a)-(d).

O Al OSome* [(INone of the CERTIFIED copies of the priority documents have been

[ received.

[ received in Application No. (Series Code/Serial Number)

[ received in this national stage application from the International Bureau (PCT Rule 17.2(a)).
*Certified copies not received:

X Claim(s) 1-12, 17-30, and 32-65 is/are pending in the application.
Of the above, claim(s) is/are withdrawn from consideration.

Xl Claimis) 7-3, 6-12, 17-25, 28-30, and 32-65 < is/are allowed.

X Claiml(s) 4, 5, 26, and 27 is/are rejected.

[ Claim(s is/are objected to.

O Ctaims are subject to restriction or election requirement.

[ Acknowledgement is made of a claim for domestic priority under 35 U.S.C. 8 119(e).

Attachment(s)
X Notice of References Cited, PTO-892
X Information Disclosure Statement(s), PTO-1449, Paper No(s). _ 77, 13

Interview Summary, PTO-413
[J Notice of Draftsperson's Patent Drawing Review, PTO-948
[J Notice of Informal Patent Application, PTO-152

--- SEE OFFICE ACTION ON THE FOLLOWING PAGES ---

A shortened statutory period for response to this action is set to expire 3 month(s), or thirty days, whichever is

U. §. Patent and Tradamark Office
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DETAILED ACTION

Claim Rejections - 35 USC § 112

1. Claims 4 and 5 are rejected under 35 U.S.C. § 112, second
paragraph, as being indefinite for failing to particularly peoint
out and distinctly claim the subject matter which applicant
regards as the invention.

In claim 4, the word "measured" lacks antecedence. As
discussed in the interview of April 11, 1996, deletion of the
word "measured" would eliminate this error.

Claim Rejections ~ 35 USC § 102

2. The following is a quotation of the appropriate paragraphs
of 35 U.S8.C. § 102 that form the basis for the rejections under
this section made in this Office action:

A person shall be entitled to a patent unless --

(b) the invention was patented or described in a printed

publication in this or a foreign country or in public use or

on sale in this country, more than one year prior to the

date of application for patent in the United States.
3. Claim 26 is rejected under 35 U.S.C. § 102(b) as being
clearly anticipated by Schuder et al. (the article entitled
"Comparison of Effectiveness of Relay-Switched, One-Cycle
Quasisinusoidal Waveform with Critically Damped Sinusoid Waveform
in Transthoracic Defibrillation of 100-Kilogram Calves"). Note

in particular Fig. 1.

Claim Rejections - 35 USC § 103

4. The following is a quotation of 35 U.S.C. § 103 which forms

the basis for all obviousness rejections set forth in this Office
action:

A patent may not be obtained though the invention is not
identically disclosed or described as set forth in section
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102 of this title, if the differences between the subject
matter sought to be patented and the prior art are such that
the subject matter as a whole would have been obvious at the
time the invention was made to a person having ordinary
skill in the art to which said subject matter pertains.
.Patentability shall not be negatived by the manner in which
the invention was made.

Subject matter developed by another person, which qualifies

as prior art only under subsection (f) or (g) of section 102

of this title, shall not preclude patentability under this

section where the subject matter and the claimed invention
were, at the time the invention was made, owned by the same
person or subject to an obligation of assignment to the same

person. .

5. Claim 27 is rejected under 35 U.S.C. § 103 as being
unpatentable over Schuder et al. in view of Walcott et al. (the
abstract entitled "Comparison of Monophasic, Biphasic, and the
Edmark Waveform for External Defibrillation").

Schuder et al. do not discuss the employment of a means for
delivering a truncated exponential biphasic waveform from the
energy source to the electrodes. Walcott et al., on the other
hand, suggest that such a waveform may be superior in certain
areas over the damped sinusoidal waveform traditionally used in
external defibrillators, and thus may make a good replacement
therefor. Clearly the choice of waveform type, and concomitantly
the type of means necessary to produce such a waveform, would

have been considered an obvious designer's prerogative in view of

the teachings of Walcott et al.
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Allowable Subject Matter
6. Claims 1-3, 6-12, 17-25, 28-30 and 32-65 are allowable over
the prior art of record.

Regarding newly submitted claim 59, the prior art of record
fails to teach the step of removing the recited additional
impedance from the electrical circuit if the electrical parameter
is within a defined range prior to the end of the discharging
step.

Concerning newly submitted claim 61, the prior art of record~
fails to teach the step of adjusting a waveform discharge
parameter based on a value of a monitored patient-dependent
electrical parameter. Note also the attached interview summary
in regards to this matter.

7. Claims 4 and 5 would be allowable if rewrittéﬁ to overcome
the rejection under 35 U.S.C. 112 and to include all of the

limitations of the base claim and any intervening claims.

Conclusion
8. Regarding claim 31, since the cancellation of said claim was
agreed upon in the interview of April 11, 1996 in view of the
Kouwenhoven article, for expediency purposes the examiner is

treating this claim as cancelled. Any response to the final

rejection should include cancellation of claim 31.
9. The prior art made of record and not relied upon is

considered pertinent to applicant's disclosure.
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10. THIS ACTION IS MADE FINAL. Applicant is reminded of the

extension of time policy as set forth in 37 C.F.R. § 1.136(a).

A SHORTENED STATUTORY PERIOD FOR RESPONSE TO THIS FINAL
ACTION IS SET TO EXPIRE THREE MONTHS FROM THE DATE OF THIS
ACTION. 1IN THE EVENT A FIRST RESPONSE IS FILED WITHIN TWO MONTHS
OF THE MAILING DATE OF THIS FINAL ACTION AND THE ADVISORY ACTION
IS NOT MAILED UNTIL AFTER THE END OF THE THREE-MONTH SHORTENED
STATUTORY PERIOD, THEN THE SHORTENED STATUTORY PERIOD WILL EXPIRE
ON THE DATE THE ADVISORY ACTION IS MAILED, AND ANY EXTENSION FEE
PURSUANT TO 37 C.F.R. § 1.136(a) WILL BE CALCULATED FROM THE
MAILING DATE OF THE ADVISORY ACTION. IN NO EVENT WILL THE .
STATUTORY PERIOD FOR RESPONSE EXPIRE LATER THAN SIX MONTHS FROM
THE DATE OF THIS FINAL ACTION.

11. Any inquiry concerning this communication or earlier
communications from the examiner should be directed to Ken
Schaetzle whose telephone number is (703) 308-2211.

4

April 14, 1996

WILLEM E. KAMM
PRIMARY EXAMINER
ART UNIT 335
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Application No. Applicant(s)

y 08/227,6563 Cameron at al.
InteereW Summary Examiner Group Art Unit
Ken Schaetzle 3305

All participants {applicant, applicant's representative, PTO personnel):

(1) Ken Schaetzle (3)
(2) James Shay (4)
Date of Interview Apr 11, 1996

Type: [ Telephonic (X Personal (copy is given to [ applicant X applicant's representative).

Exhibit shown or demonstration conducted: Yes [ No. If yes, brief description:
Demonstration of the defibrillator was given showing its size and weight along with the system monitoring feature.

Agreement [] was reached. [X] was not reached.

Claim(s) discussed: 4, 26, 31, and 61-65

Identification of prior art discussed:

Pless (5,352,239) and the Kouwenhoven _article entitled "The Developement of the Defibrillator.”

Description of the general nature of what was agreed to if an agreement was reached, or any other comments:
Attorney stated that while the Pless reference measures a patient-dependent parameter, it does not measure a

patient-dependent electrical parameter (i.e., charge). Examiner concurred, Examiner referred attorney to the

" Kouwenhoven article in regards to claim 31 and its reference to an external defibrilfator employing an energy of 100.J.

Attorney agreed to cancel claim 31 in light of Kouwenhoven. Claim 4 also discussed to correct an antecedent basis:

problem. If the case is subsequently deemed to be allowable, the examiner will make these changes by Examiner's

Amendment.

(A fuller description, if necessary, and a copy of the amendments, if available, which the examiner agreed would render
the claims allowable must be attached. Also, where no copy of the amendents which would render the claims allowable
is available, a summary thereof must be attached.)

1. 00 Itis not necessary for applicant to provide a separate record of the substance of the interview.

Unless the paragraph above has been checked to indicate to the contrary, A FORMAL WRITTEN RESPONSE TO THE
LAST OFFICE ACTION IS NOT WAIVED AND MUST INCLUDE THE SUBSTANCE QOF THE INTERVIEW. (See MPEP
Section 713.04}. If a response to the last Office action has already been filed, APPLICANT 1S GIVEN ONE MONTH FROM
THIS INTERVIEW DATE TO FILE A STATEMENT OF THE SUBSTANCE OF THE INTERVIEW.

2. [J Since the Examiner's interview summary above (including any attachments) reflects a complete response 10
each of the objections, rejections and requirements that may be present in the last Office action, and since the
claims are now allowable, this compteted form is considered to fulfill the response requirements of the last
Office action. Applicant is not relieved from providing a separate record of the interview unless box 1 above
is also checked.

Examiner Note: You must sign and stamp this form unless it is an attachment to a signed Office action,

U1 § Patant and Trademark Office A 0w

138



Application No.

Applicant(s)

08/227,553 Camaeron et al.
Notice of References Cited —— Grou AT U
Ken Schaetzle 3305 Page 1 of 1
U.S. PATENT DOCUMENTS
DOCUMENT NO. DATE NAME CLASS t SUBCLASS
5,362,239 10/1994 Pless 607 J 5
|
A
. — i
i |
| |
FOREIGN PATENT DOCUMENTS
DOCUMENT NO. DATE COUNTRY ( NAME CLASS SUBCLASS
}_ - —_—

NON-PATENT DOCUMENTS

DOCUMENT (Including Auther, Title, Source, and Partinent Pages)

DATE
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Atty Dkt 241 620 ?
ty 082000 _
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£, X
OB g Umter 37 GF A5 15 }7

| hereby certify that this correspondence is being deposited with the United States Postal Service as first class mail in a
envelope addressed to: Assistant Commissioner i nts~BOX AF, Washington, D.C. 20231 on Mugim

A REG No 3T74UY
becﬂfme Snyder, Reg. No. 37,448 :

IN THE UNITED STATES PATENT AND TRADEMARK oFFicy’  REGEIVED

MAT 1 01996
In Re Application of: David Cameron, et al.

Serial No.: 08/227,553 Group Art Unit: 3305 GROUP 3300

Filing Date: April 14, 1994 Examiner: K. Schaetzle

Title: ELECTROTHERAPY METHOD AND EXPEDITED PROCEDURE —
APPARATUS GROUP 3305 |

PETITION TO CONSIDER AN INFORMATION DISCLOSURE STATEMENT
SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT
AND
CERTIFICATE OF PROMPT FILING

Assistant Commissioner for Patents .
BOX AF
Washington, DC 20231
Dear Sir:
Applicants hereby petition, pursuant to 37 C.F.R. § 1.97(d)(2), that the Patent
Office consider the Supplemental Information Disclosure Statement incorporated herein.
The petition fee of $130.00 is attached hereto. )
In addition to the information cited in the Information Disclosure Statement dated
June 14, 1994 and the Supplemental Information Disclosure Statements dated January 3,
1996 and January 24, 1996, the citations listed below are submitted in connection with

the examination of the above-identified application. Copies of the information and

completed PTO-1449 forms are submitted herewith. The Examiner is requcstcd to make

this information of record in the application. The information includes:
010 Wi 05/09/94 oaapysss
1. Product information for Model H MSA Portable DéfibrillatoroBaligtin No. 1108-2); 4 pp. °

2. Product information for MSA Portable Defibrillator (Bulletin No. 1108-1); 4 pp.

1 USSN 08/227,553
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PATE. ..
Atty Dkt 241082000620

Applicants would appreciate the Examiner initialing and returning the Form PTO-

1449 indicating that the references have been considered and made of record.
CERTIFICATE OF PROMPT FILING -
37C.F.R. § 1.97(e)(2)

This Information Disclosure Statement is submitted after receipt of the final
Office action but before the Notice of Allowance. No item of information contained in
this Information Disclosure Statement was cited in a communication from a foreign
patent office in a counterpart foreign application or, to the knowledge of the undersigned
after making reasonable inquiry, was known to any individual designated in § 1.56(c)
more than three months prior to the filing of this statement. ' '

Please direct all future telephone calls and correspondence to Applicants’ attorney

Stuart P, Kaler at the address and telephone number listed below.

Respectfully submitted,
2
James R. Shay
Registration No. 32,062
MORRISON & FOERSTER LLP
345 California Street

San Francisco, CA 94104
Telephone: (415) 677-6159
Facsimile: (415) 677-7522

2 USSN 08/227,553
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Sheet 1 of 1
Form PTO—1449 TAppllcaﬁon Number
' . 24108-20006.20 08/227,553
INFORMATION DISCLOSURE Applicant
CITATION IN AN APPLICATION David Cameron, et al.
Flling Date Group Art Unit
(Use several sheets if necessary) 14 April 1994 . 3308
U.S. PATENT DOCUMENTS
Reference | Examiner | Document Number | Date Name Class Subclass | Filing Date If
No. Initial Appropriate
FOREIGN PATENT DOCUMENTS .
Reference | Examiner | Document Number | Date Country Class Subclass | Translation
No. Initial
YES | NO
OTHER DOCUMENTS
Reference | Examiner | Title, Date, Pages, etc.
No. Initial
ah :
1. 7 Product information for Model H MSA Portable Defibrillator (Bulletin No. 1108-2): 4 pp.
2. LA, Product information for MSA Portable Defibrillator (Bulletin No. 1108-1); 4 pp.

Examiner K g(:@lim Qj\—i‘/(_e/ Date Considered 6_7— 57 (0

EXAMINER: Initial if citation considered, whether or not citation is in conformance with MPEP 609. Draw line
through citation if not in conformance and not considered. Include copy of this form with next communication
to the applicant.

PTO/SB/08 (2-92)

Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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PATENT
Atty Dkt 241082000620 B

Certificate of Mailing Under 37 C.F.R. § 1.8
| hereby certify that this correspondence is being deposited with the United States Postal Service as first class mall In an

envelope addressed to: Assistant Commissione atents, BOX AF, Washington, D.C. 20231 on
Lt o 2y

Ceclfy\me\slyder Reg. No. 37,448

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In Re Application of: David Cameron, et al.
Serial No.: 08/227,553 Group Art Unit: 3305
Filing Date: April 14, 1994 Examiner: K. Schaetzle

Title: ELECTROTHERAPY METHOD AND EXPEDITED PROCEDURE —

APPARATUS GROUP 3305

AMENDMENT UNDER 37 C.F.R. § 1.116

Assistant Commissioner for Patents
BOX AF _
Washington, DC 20231

Dear Sir;

In response to the Office Action mailed April 19, 1996, please amend this

application as follows:

IN THE CLAIMS:
In claim 4, line 3, delete “meas@

Please cancel claims 26, 27 and 33,

Dlease add the following new claims:
i ‘ USSN 08/227,553
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PATENT
Atty Dkt 241082000620

. T

The defibrillator of claim 28 wherein the energy source comprises a

capacitive energy source sized between 60 and 150 microfarads.
l 2%
,67.  The defibrillator of claim 32 wherein the energy source-comprises a
capacitive energy source sized between 60 and 150 microfarads. --

i —

- REMARKS
This Amendment responds to the Office Action dated April 19, 1996. Claims 1-

12, 17-25, 28-30 and 32-67 are pending after entry of the Amendment,

The Interview

Applicants thank the Examiner for the courteous and informative interview

conducted with the undersigned attorney on April 11, 1996.

Claims 4 and 5

The Examiner rejected claims 4 and 5 under 35 U.S.C. § 112, secoqd paragraph,
as being indefinite. As agreed in the interview, Applicants have amended claim 4 to
delete the reference to a “measured” value in order to conform “value” with its

antecedent. Claims 4 and 5 now meet the definiteness requirements of § 112.

Claims 26 and 27
The Examiner rejected claim 26 under 35 U.S.C. § 102(b) as being anticipated by
Schuder et al.. The Examiner rejected claim 27 under 35 U.S.C. § 103 as being obvious

in view of Schuder et al. and Walcott et al. Applicants have canceled these claims.

The New Claims
Applicants have added new claims 66 and 67 depending from independent claims

28 and 32, respectively. Claims 28 and 32 have been allowed by the Examiner. Claims
66 and 67 are therefore allowable as well.

2 ' USSN 08/227,553
9%.
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PATENT
Atty Dkt 241082000620

The Finality of the Rejection

Claims 4, 5, 26 and 27 were each in the form originally presented with the
application as filed. Since the new basis of rejection of these claims was not necessitated
by an amendment of these claims by Applicants, the rejection should not have been made
final. See MPEP 706.07(a). Applicants respectfully request the Examiner to withdraw
the finality of the rejection should further prosecution on the merits be necessary in this

application.

CONCLUSION

For the reasons stated above, claims 1-12, 17-25, 28-30 and 32-67 meet the
requirements of 35 U.S.C. § 112 and are allowable over the prior art of record.
Applicants respectfully request the Examiner to allow the claims and to pass this case to
issue.

In the unlikely event that the transmittal letter is separated from this document and
the Patent and Trademark Office determines that an extension and/or other relief is
required, Applicants petition for any required relief including extensios of time and
authorize the Commissioner to charge the cost of such petitions and/or other fees due in
connection with the filing of this document to our Deposit Account No. 03-1952.
However, the Commissioner is not authorized to charge the cost of the issue fee to the
Deposit Account.

Please direct all future telephone calls and correspondence to Applicants’ attorney
Stuart P. Kaler at the address and telephone number listed below.

Respectfully submitted,

: ;ames R. Sh%

Registration No. 32,062
MORRISON & FOERSTER LLP
345 California Street
San Francisco, CA 94104
(415) 677-6159
Fax: (415) 677-7522

3 ' USSN 08/227,553
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,\O\ PATENT
Docket No. 241082000620

Caertificate of Mailing Under 37 CF.R. § 1.8
| hereby certify that this correspondence is being deposited with the United States Postal Service as first class mall in an envelope

addressed to: Assistant Commissioner for P} T{Vashington, D.C, 20231 on Mly_CnJm
( 1@ BE j/ﬂ&é» wo 3Ty’

Gadly Anig Syder, Reg. No. 87,448

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In Re Application of: David Cameron, et al.

Serial No.: 08/227,553 Group Art Unit:
Filing Date: April 14, 1994 Exafniner: K. Schactz
Title: ELECTROTHERAPY METHOD AND EXPEDITED PROCEDURE —
APPARATUS GROUP 3305
AMENDMENT TRANSMITTAL HECENED
MAY | w0
Box AF
Assistant Commissioner for Patents " GROUP 3300

Washington, D.C. 20231

Dear Sir:
Transmitted herewith is an Amendment in response to the Office Action FINAL dated 19
April 1996 in the above-referenced patent application:

3] A verified Statement of Small Entity Status was previously submitted on May 26,
1994,

O A petition for Extension of Time is enclosed.
= No additional fee is required for the Amendment.

= Other enclosures:

1. Petition to Consider an Information Disclosure Statement,
Supplemental Information Disclosure Staiement and Certificate of
Prompt Filing

2. PTO Form 1449, 2 references
Check in payment of the Petition fee
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4. Postcard

The fee (if any) for the amendment has been calculated as follows:

TOTAL CLAIMS 61-61 0 x $22.00 $0.00
INDEPENDENT 12-12 0 x $78.00 $0.00
CLAIMS
MULTIPLE DEPENDENT CLAIM(S) (if not previously paid for and + $250.00 $0.00
presented for the first time) *

EXTENSION FEE $0.00
TOAL OF ABOVE CALCULATIONS = $0.00 .
Reduction by s for filing by small entity (Note 37 C.F.R. §§ 1.9, 1.27, 1.28). $0.00
TOTAL = $ 0.00
Dated: May 2, 1996
Respectfully submitted,

Stuart P. Kaler

Morrison & Foerster LLP
345 California Street

San Francisco, CA 94104
Telephone: (415) 677-7159
Facsimile: (415) 677-7522

(
James R. Shay ¢/

Registration No. 32,062

2 v Serial No. 08/227,553
Docket No. 24108-20006.20
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GROUP 3300

In re Applica
David Cameron
Serial No.: 0
Filed: 04/14/

For: Electrot
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The petition
been:
[ X
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tion:

et al.
8/227,553
94
herapy Method
ratus

UNITED STATES DEPARTMENT OF COMMERCE
Patent and Trademark Office
ASSISTANT SECRETARY AND COMMISSIONER
SVF PaTENTS ér\cl;D 'ErgélajsMAnKs
ashington, D.C. ﬁ
11

DECISION ON PETITION
UNDER 37 CFR 1.97 FOR
CONSIDERATION OF
INFORMATION DISCLOSURE
STATEMENT AFTER FINAL

under 37 CFR 1.97(d) (2) (ii) for consideration of an
information disclosure statement filed after final rejection has

]  GRANTED

] DENIED

The petition lacks:

[ 1 The required fee under 37
CFR1.97(d) (2) (ii) and 1.17(i) {1).

[ ] A proper certification as specified
in 37 CFR  1.97(d) (2) (1) and 1.97(e).

The Information Disclosure Statement has been
placed of record in the file and will not be
considered by the examiner.

Marvin M. lLateef

Supervisory P
Art Unit 3305

MML: j fb

James 'R. Shay
Morrison & Fo
755 Page Mill
Palo, Alto,

atent Examiner

erster
Road
CA 94304-1018
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Application No. Applicant(s)

'. . 08/227,553 Camaeron et al.
Notice of A”OWﬂblllty Examiner Group Art Unit
Ken Schaetzle 3305 HH HI‘ “ ’l

All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance and Issue Fee Due or other appropriate communication will be
mailed in due course.

X This communication is responsive to the telephonic interview of June 10, 1996

The allowed claim(s) is/are 1-12, 17-25, 28-30, 32, 3{1—52, and 55-67
[J The drawings filed on are acceptable.
[J Acknowledgement is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d).
J Al [J Some* [J None of the CERTIFIED copies of the priority documents have been
(] received.
[] received in Application No. (Series Code/Serial Number)
) [ received in this national stage application from the International Bureau (PCT Rule 17.2(a)}.
*Certified copies not received:
0 Acknowledgement is made of a claim for domestic priority upder 35 U.5.C. § 119(e).

A SHORTENED STATUTORY PERIOD FOR RESPONSE to comply with the requirements noted below is set to EXPIRE
THREE MONTHS FROM THE "DATE MAILED" of this Office action. Failure to timely comply will result in
ABANDONMENT of this application. Extensions of time may be obtained under the provisions of 37 CFR 1.136(a).

[J Note the attached EXAMINER'S AMENDMENT or NOTICE OF INFORMAL APPLICATION, PTO-152, which discloses
that the oath or declaration is deficient. A SUBSTITUTE OATH OR DECLARATION IS REQUIRED.

X Applicant MUST submit NEW FORMAL DRAWINGS
[ because the originally filed drawings were declared by applicant to be informal. <

Xl including changes requ|red by the Notice of Draftsperson's Patent Drawing Review, PTQ-948, attached hereto or
to Paper No. &

[} including changes required by the proposed drawing correction filed on , which has been
approved by the examiner.

[ including changes required by the attached Examiner's Amendment/Comment.

Identifying indicia such as the application number (see 37 CFR 1.84(c)} should be written on the reverse side of the
drawings. The drawings should be filed as a separate paper with a transmittal lettter addressed to the Official
Draftsperson.

] Note the attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Any response to this letter should include, in the upper right hand corner, the APPLICATION NUMBER (SERIES
CODE/SERIAL NUMBER). If applicant has received a Notice of Allowance and Issue Fee Due, the ISSUE BATCH NUMBER
and DATE of the NOTICE OF ALLOWANCE should also be included.
Attachment(s) '

[} Notice of References Cited, PT0O-892

Xl Information Disclosure Statement(s), PTO-1449, Paper Nols). 15 _ /%A—J 4

[] Notice of Draftsperson's Patent Drawing Review, PT(0-948

[ Notice of Informal Patent Application, PTO-152 SUPER\NSA(?F\{wPA'I:éﬁ;g(;MINEH
Kl interview Summary, PT0-413 GROUP 3300

X] Examiner's Amendment/Comment
D Examiner's Comment Regarding Requirement for Deposit of Blologlcal Material
(0 Examiner's Statement of Reasons for Allowance Ve

18 Datans vad Teadamarl ABfins
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Serial Number: 08/227,553 -2-
Art Unit: 3305

EXAMINER'S AMENDMENT

1. An Examiner's Amendment to the record appears below. Should
the changes and/or additions be unacceptable to applicant, an
amendment may be filed as provided by 37 C.F.R. § 1.312. To
ensure consideration of such an amendment, it MUST be submitted
no later than the payment of the Issue Fee.

Authorization for this Examiner's Amendment was given in a
telephone interview with Mr. James Shay on June 10, 1996.
2. The application hasg been amended as follows:
khkhhhhhhhhhhhhhhhkhkdhhhkhkdhdhbhkhhhhbhhdrhhhkhdhhbhhbhbikhdhn
Claims

Claims 53 and 54 were canﬁéiled.

In claim 60, line 1, the number "13" was replacéd by the

number --59--.

AEAKFERRRREF AR IR A AR R AT kR bk kb d bk hh ke hhhhhhhhhhhhhhddd

3. Any inquiry concerning this communication or earlier
communications from the examiner should be directed 'to Ken
Schaetzle whose telephone number is (703) 308-221%1, and whose SPE
is Marvin Lateef. Official communications may be sent by FAX to
(703) 305-3590.

aRVIN M. LATEEF

SUPERVISORY PATENT EXAMINER
5 GROUP 3300
June 10, 1996
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Application No. Applicant(s)
; ' 08/227,563 Camaeron et al.
IﬂterVIGW Summary Examiner Group Art Unit
Ken Schaetzle 3305

All participants (applicant, applicant's representative, PTO personnel):

(1) Ken Schaetzle (3)
(2) James Shay 14)
Date of Interview Jun 10, 1996

Type: X Telephonic [ Personal (copy is givento  [[] applicant [ applicant's representative).

Exhibit shown or demonstration conducted: [J Yes XI No. If yes, brief description:

Agreement X was reached. [} was not.reached.

Claim(s) discussed: 53, 54, and 60

Identification of prior art discussed:
N/A

Description of the general nature of what was agreed to if an agreement was reached, or any other comments:

Proposed corrections to account for 35 U.S.C. § 112 errors agreed to. See Examiner's Amendment.

-

(A fuller description, if necessary, and a copy of the amendments, if available, which the examiner agreed would render
the claims allowable must be attached. Also, where no copy of the amendents which would render the claims allowable
is available, a summary thereof must be attached.)

1. ® Itis not necessary for applicant to provide a separate record of the substance of the interview.

Unless the paragraph above has been checked to indicate to the contrary, A FORMAL WRITTEN RESPONSE TO THE
LAST OFFICE ACTION 1S NOT WAIVED AND MUST INCLUDE THE SUBSTANCE OF THE INTERVIEW. (See MPEP
Section 713.04). If a response to the last Office action has already been filed, APPLICANT IS GIVEN ONE MONTH
FROM THIS INTERVIEW DATE TO FILE A STATEMENT OF THE SUBSTANCE OF THE INTERVIEW.

2. [® Since the Examiner's interview summary above (including any attachments) reflects a complete response to

each of the objections, rejections and requirements that may be present in the last Office action, and since the
claims are now allowable, this completed form is considered to fulfill the response requirements of the last
Office action. Applicant is not relieved from providing a separate record of the interview unless box 1 above
is also checked.

Examiner Note; You must sign and stamp this form unless it is an attachment to a signed Office action.

11 & Patant and Trademark Office
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9
o UNITED STATE. A;-..‘ARTMENT OF COMMERCE
f"“ %«‘ Patent and Trademark Office
« YT - | Address: Box ISSUE FEE
x f COMMISSIONER OF PATENTS AND TRADEMARKS
STares of Washington, D.C, 20231
[ 33M1 /0617
JAMES K. SHAY
MORRISON & FOERSTER NOTICE OF ALLOWANCE
755 PAGE MILL ROAD . AND ISSUE FEE DUE
PALO ALTO, CA OG4304-1018
O Nate from the E
[ This notlce ia isaued in view of s filed
SERIES CODE/SERIALNO. |  FILNGDATE |  TOTALCLAMS | EXAMINER AND GROUP ART UNIT ‘ | " DATE MAILED
‘ 08227 ,554 Qhifh/O4 058 SCHAETZLE, K 3305 Q6 /17796
First Named
‘ Applioant CAMERON. NAYVID
TITLE OF
WVENTON  ELECTROTHERAPY METHOD AND APPARATUS
[ atrvspockerNo. - [pLass-suscLAbs MEAT&H no. | apPLN.TYPE | smALLENTTY | FeeDuE | DATE DUE
3 24108?ﬁ/()62£ 507-fi0s 1\\}) 0 A1l UTILITY  YES ®625.00  09/17/96 |

CTHESSUE FEE Mug ﬁPAI
APPLICATION siim, BE REG

HOW TO RESPOND TO THIS NOTICE:

I. Review the SMALL ENTITY Status shown above.
Jf the' SMALL ENTITY is shown as YES, verify your

.-current SMALL ENTITY status: :

A. Ifthe status is changed, pay twice the amount of the
.FEE.DUE shown above and notify the patent and ‘ \

If the SMALL ENTITY is shown as NO:

A. Pay FEE DUE shown above, or

B. File verified statement of Small Entity Status before, or with,
pay of 1/2 the FEE DUE shown above.

Trademark Office of the change in status, or
B. If the Status is the 'same, pay the FEE DUE shown
above.

I1..Part. B of this notice should be completed and returned to the Patent and Trademark Office (PTO) with your ISSUE FEE.
‘Even if the ISSUE FEE has already been paid by charge to deposit account, Part B should be completed and returned. :
1 you-are charging the ISSUE FEE to your deposit account, Part C of this notice should also be.completed and returned. - (/f

lIL:All.communications regarding this application must give serles code (or filing-date), serial number and batch-number.
" Pléase direct all communication prior to issuance to Box ISSUE FEE unless advised to contrary. - -- ‘

IMPORTANT REMINDEH. Patents Issuing on applications filed on or after Dec. 12,-1980'may requife payment of -
" maintenance fees. It Is patentee’s responsibility to ensure timely payment of mnlntenance

fees when due. : ?

PATENT AND TRADEMARK OFFICE COPY ' i
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PART B—ISSUE FEE TRANSMITTAL /

MAILING INSTRUC'HONS This form should be us,—w br transmitting the ISSUE FEE. Blocks 2 through 6 snn\ be comple!sd where approprlate

. All further correspondence including the Issue Fee Receipt, the Patent, advance orders and natification:of mainteirance fees will be malied to addressee

_ entared In Block 1 unless you direct otherwise, by: (a) specifying a new correspondence address In Block 3 below; or (b) providing the PTO with a separate
'FEE ADDRESS’ for maintenance fee notifications with the paymaent of Issue Fee or thereafter. See reverse for Certificate of Mailing.

" 1. CORRESPONDENCE ADDRESS

" | 2. INVENTOR(S) ADDRESS CHANGE (Completa only if there Is a change)

LPIR .

JAMES R. SHAY

INVENTOR'S NAME

Lot

SMAddrsu i

33ML/0617 oy, SmonndZIPcm

.. MORRISON & FOERSTER e ¥ ﬁ.“-”m‘v"“.f o
755 PAGE MILL ROAD - FreiatanRss
PALO AL V4-101¢
PALO ALTO, CA 94304-1018 T
[} CDk'K’nddmoml changes are on reverse side
SERIES CODE/SERIAL NO. | FILING DATE | TOTAL CLAIMS v [l ' EXAMINER AND GROUP ART UNIT I DATE MAILED
oa;z-m,‘ssé’”' 04/14/04 058 SCHAETZLE, K 3305 - 06/17/9
" First Named - —
Applcart (‘AMFRON : , DAVID
TMEOF - - : Ce
WENON B[ ECTROTHERAPY METHOD AND APPARATUS ‘
[ ATTYSDOCKETNO. | GLASS-SUBGLASS | BATCHNO. | APPLN.TYPE | SMALLENTTY | FEEDUE | patEDuE |
3 zmoszooo«ozo”“so? 0051000 B11'’ UTILITY  YES ° $625.00  09/17/9p

A s;f::\ RS REH

‘ 3, Correspondence azdress change (Complete only if ume Is a change)

v‘Jamés‘,R- Shay

. Heartstream, Inc.

2401 Fourth. Avenue, Suite 300
Seattle Washington 98121

4. For printing on the patent front
page, list the names of not more than
3 registered patent attomeys or agents
OR, alternatively, the name of a firm

", Morrison & Foerster

having as a member a registered 2
attorney or agent. If no name Is listed,
no name will ba printed.

3

' DO'NOT USETHIS SPACE -~

) T 06- M%,ow 24/96 09737553
242 7 625.00CH

agp 10 oo&:H‘

R
s ‘g;m'}‘é

J
S‘ASSIBNMENT DATA TO BE PRINTED ON THE PATENT (prlm or typ-)

) LN 1
artstream, Ing. :

‘ Bnﬂw!oaawlnghumanqdnd

DRESS: (crrvwr OR COUNTRY) ‘[ lesboFea  * [ Advance Order loiOopbs
‘geattle ’ 1ngton ) 6b. The following fés' should be oharged to: * o
DEPOSIT AGCOUNT NUMBER 8_151 5
(ENCLOSE PART C)
XRissuoFos X0 Advanco Order-#ol Coplu........]..o____
A, [0 This appiication ls NOT assigned. Camd . Evciooed Foas

| Assignment praviously submitied to the Patent and Trademark Office.
O Assignment Is being submitted under saparate cover., Assignments shouid be
directed to Box ASSIGNMENTS.,

' PLEASE NOYE: Unless an assignee is identified in Block 5, no assignee data will appear on the patent.
when has bsen

=h

!
f

]

4
i

/?

Tha COMMISSIONER OF PATENTS AND TRADEMARKS Is
requested to apply the luuﬁgc 1o the application kdentified above.

(Aut (Date)

1o the

- inclusion of assignes data is only n an

PTO or is being submitted under separate cover. Compietion of this form is NOT a substituts for filing

an assignment.

NDTE\-*Fhs Issue Feo wil not be accapted from anyone other than the
applicant; a registered attorney or agent; or the assignes or other party
In Interast as shown by the records of the Patent and Trademark Office.

TRANSMIT THIS FORM WiTH FEE-CERTIFICATE OF MAILING ON REVERSE
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]
PATENT
Heartstream Ref. 93-003-us2

CERTIFICATE OF MAILING UNDER 37 C.F.R. § 1.8
| hereby certify that this correspondence is being deposited with the United States Postal Service as first class mail in an envelope

addressed to: Assistant Commissloner for Patents, 7 P.C. 20231 onJuly 10, 1996

(e
Ceclly Anné Snyder, Reg. No. 37,448

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In the application of: - Examiner: K. Schaetzle
David Cameron Group Art Unit: 3305
Serial No.:  08/227,553 BATCH NO. B11 -
NOTICE OF ALLOWANCE
Filing Date: 14 April 1994 6/17/96 ‘
For: ELECTROTHERAPY METHOD AND
APPARATUS

SUBMISSION OF FORMAL DRAWINGS

Box ISSUE FEE )

Assistant Commissioner for Patents
Washington, D.C. 20231

Dear Sir:

Enclosed are four sheet(s) of formal drawings in connection with the above-identified
application.

Dated: July 10, 1996

Respectfully submitted,
By: ‘
Ecily Anne Snyder
Patent Agent
Registration No. 37,448 e
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—7658.L A methdd for applying electrotherapy to a patiqnt through electrodes
attached to an energy source, the method comprising thie following steps:
| charging the energy source to an initial level prior to detecting a need to apply a
9 shock to arpatient;
determining the need to apply a shock to a patient; A
charging the energy source to a second level greater than the initial level;
discharging the energy source across the electrodes to deliver electrical energy to

the patient in a truncated exponential biphasic waveform.
61 5% .
697" The method of claim 8 Wherein the first charging step is performed in

response to activation of a defibrillator. —

PATENT
Atty Dkt 241082000620
Heartstream Ref. 93-003-US2
herety cartfy hat CEF\TIIFK;ATE OF MAILING UNDER 37 g FR.§18 s
rtify that d Ing deposited with the Unit P first cl il i
envelops addtessed to: Assatap) Commasiper o alans, Washingon,D.6- 20251 on 28T Al
Ze i SN ature
G RO,
IN THE UNITED S’?ATES gﬁ}l‘Eﬂ;I‘yAND TRADEMARK OFFICE jﬁ 2 ) / D
In Re Application of: LR ) /IJ‘E’
DAVID CAMERON et al i i / Vi
Serial No.:  08/227,553 Group Art Unit: 3305 s
Filing Date:  April 14, 1994 Examiner: K. Schaetzle
Title: Electrotherapy Method and BATCHNO.B 11
Apparatus NOTICE OF ALLOWANCE 6/17/96
AMENDMENT UNDER 37 C.F.R. § 1.312
Assistant Commissioner for Patents
BOX 312 )
Washington, DC 20231
Dear Sir: .
“Please amend this application by adding the following new claims:

1
AR
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" T PATENT
) Atty Dkt 241082000620
Heartstream Ref, 93-003-US2

REMARKS

Applicants are filing this Amendment to replace two previously-allowed claims
that were inadvertently canceled from this application. Specifically, new claim 68 is
identical to canceled claim 33, and new claim 69 is identical to canceled claim 54. The
‘Examiner had allowed claims 33 and 54 in the Office Action dated October 13, 1995,

In the Amendment mailed May 6, 1“)96, Applicants had intended to cancel claim
53. Instead, Applicants canceled claim 33. The Examiner called Applicants’ attorney on
June 10, 1996, to suggest cancellation of claim 53, and Applicants’ attorney agreed, since
that was Applicants’ intention all along. The Examiner also noted that claim 54
depended from canceled claim 33 and therefore suggested cancellation of claim 54 as
well. Applicants” attorney recently discovered the typographical error, and the errors
based on the original typographical error, after receiving the Notice of Allowance.

This Amendment is needed to give Applicants coverage for the subject matter to
which claims 68 and 69 pertain. Since these claims have alrcady been examined and
allowed, entry of this Amendment will not require any additional search or examination.

Claim 68 is allowable for the reasons stated with respect to claim 33 in the
Amendment dated June 23, 1995, and claim 69 is allowable for the reasons stated with
respect to claim 54 in that Amendment. Appiiczmts fesp‘éctfully request entry of this
Amendment and allowance of claims 68 and 69.

Applicants’ attorney may be reached by tclépho‘rie at (206) 441-5207. Applicants’

attorney’s mailing address is listed below.

Respébtfully submitted,

James R, Shay
Reg. No. 32,062

Morrison & Foerster LLP
345 California Street
San Francisco, CA 94104
Fax: (415)677-7522
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Application No.

Response to Rule 312 08/227,653

Applicant(s)

Cameron et al.

Communication Examiner

Ken Schaetzle

Group Art Unit
3305

examiner for consideration on the merits,

entered.

[ disapproved. See explanation below.

[ [ entered in part. See explanation below.

s Y

[ The petition filed on under 37 CFR 1.312(b) is granted. The paper has been forwarded to the

Xl The amendment filed on Jul 3, 1996 under 37 CFR 1.312 has been considered, and has been:

[J entered as directed to matters of form not affecting the scope of the invention (Order 3311).

K ) -
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PATENT
Heartstream Ref. 93-003-US2

Certificate of Malling Under 37 C.F.R. § 1.10
1 hereby certify that this paper or fee Is being deposited with the United States Postal Service “Express Mall Post Office
to Addressee” service under 37 C.&jl.o§ 4.10 and is addressed to: Assistant Commissioner for Patents, Washington, DC
20231 on 3 ss Mail Label 496 H

CecilyAnne Snyder, Reg. No. 37,448

>/6U /a5

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In Re Application of: David Cameron et al.

Serial No.: 08/227,553 Group Art Unit: 3305
Filing Date: 14 April 1994 Examiner: K. Schaetzle
Title: ELECTROTHERAPY METHOD AND BATCH B11
APPARATYS NOTICE OF ALLOWANCE 6/17/96

PETITION TO WITHDRAW APPLICATION FROM ISSUE
PURSUANT TO 37 C.F.R. § 1.313.(b)(5)

Assistant Conﬁnissioner for Patents
BOX 313(b)
Washington, DC 20231 .

Dear Sir:

Applicants hereby petition the Commissioner to withdraw the above-identified
application from issue. The issue fee in this application was timely paid on July 10,
1996. The Office has assigned Patent No. 5,607,454 with an issue date of March 4, 1997

to this application. ‘
Applicants respectfully petition that the above-identified application be withdrawn
from issue and abandoned, in order to permit consideration of an Information Disclosure

Statement under 37 C.F.R. § 1.97 in a continuation application being simultaneously filed

herewith,

162




PATENT
Heartstream Ref. 93-003-US2
Applicant respectfully requests that this petition be granted and the above-
referenced application be withdrawn from issue and abandoned pursuant to 37 C.F.R. §
1.313(b)(5) in favor of the continuation application.
PAYMENT OF FEES
The Assistant Commissioner is hereby authorized to charge the Petition fee of
$130.00 for consideration of this Petition to Deposit Account 08-1515. Please also
charge any additional fees under 37 C.F.R. § 1.17 that may be required by this
communication, or to credit any overpayment, to Deposit Account No. 08-1515.

Dated: February 19, 1997 ‘ : Respectfully submitted,

James R. Shay %\dﬁ-

Registration No. 32,062

Heartstream, Inc.

2401 Fourth Avenue, Suite 300

Seattle WA 98121.1436

Tele: 206.443.7630

Facsimile: 206.443.9694 _ ‘

2 ' USSN 08/227,553
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2401 Fourth Avenue, Suite 300

ANTICIPATED CLASSIFICATION OF THIS PRIOR APPLICATION:
DOCKETNUMBER | APPLICATION: EXAMINER ART UNIT
93003US2.1 | crass SUBCLASS K. Schaetzle 3305
607 005.00
HEARTSTREAM, INC. -

Seattle, WA 98121.1436
Telephone: 206.443.7630
Facsimile: 204.443.9694

!

Certificate of Mailing Under 37 G.F.R. § 1,10
| hereby certify that this papér or fee Is being deposited with the United States Postal Service “Express Mall Post Office to
Addressea” service under 37 C.F.R. § 1.10 and is addressed to: Assistant Commissionar for Baéents, Washington, DC 20231 on
el using Express T} Lo 4 .

Cecll e Sriyder, Reg. No. 37,448

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

REQUEST FOR FILING A CONTINUATIONAPPLICATION
UNDER 37 C.F.R. § 1.62
Box 313(b) ‘

Assistant Commissioner for Patents
Washington, D.C. 20231

Dear Sir:

This is a Request for filing a CONTINUATION application under 37 C.F.R. § 1.62 of

prior application Serial No. 08/227,553, filed on 14 Apr 1994 entitled ELECTROTHERAPY
METHOD AND APPARATUS by the following inventor:

FAMILY NAME

FIRST GIVEN NAME SECOND GIVEN NAME

FULL NAME )
ornventor | CAMERON David

CITY STATE OR FOREIGN COUNTRY COUNTRY OF CITIZENSHIP
RESIDENCE & A
crrzensap | Seattle ‘Washington USA

POST OFFICE ADDRESS ary STATE & ZIP CODE/COUNTRY
POST OFFICE
ADDRESS 1522 2nd Ave W Seattle WA 98119
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FAMILY NAME FIRST GIVEN NAME SECOND GIVEN NAME
FULL NAME
ormventor | LYSTER Thomas D.
cry STATE OR FOREION COUNTRY COUNTRY OF CITIZENSHIP
RESIDENCE & .
crrzensue | Seattle ‘Washington USA
POST OFFICE ADDRESS CITY STATE & ZIP CODE/COUNTRY
POST OFFICE :
Appress | 23309 21st Ave SE Bothell WA 98021
FAMILY NAME FIRST GIVEN NAME SECOND GIVEN NAME
FULLNAME .
ormvvenTor | POWERS Daniel J.
ary STATE OR FOREIGN COUNTRY | COUNTRY OF CITIZENSHIP
RESIDENCE & .
crrzensue | Issaquah Washington USA
POST OFFICE ADDRESS CITY . STATE & ZIP CODE/COUNTRY
POST OFFICE . :
appress | 2145 Squak Mountain Issaquah WA 98027
Loop Drive
FAMILY NAME FIRST GIVEN NAME SECOND GIVEN NAME
FULL NAME
ormventor | GLYNER Bradford E.
CIrY STATE OR FOREIGN COUNTRY COUNTRY OF CITIZENSHIP
RESIDENCE & . '
crrzensur | Bellevue Washington USA
POST OFFICE ADDRESS Ty STATE & ZIP CODE/COUNTRY
POST OFFICE
aopress | 3020-128th Ave. NE Bellevue WA 98005
FAMILY NAME FIRST GIVEN NAME SECOND GIVEN NAME
FULL NAME .
ormnvventor | COLE Clinton S.
CITY STATE OR FOREION COUNTRY COUNTRY OF CITIZENSHIP
RESDENCE& | .
cmzensare | Issaquah Washington USA
POST OFFICE ADDRESS Iy STATE & ZIP CODE/COUNTRY
POST OFFICE , : .
apbress | 15435 263rd Ave SE Issaquah WA 98027
FAMILY NAME FRST GIVEN NAME SECOND GIVEN NAME
FULL NAME
ormnvventor | MORGAN Carlton ‘B.
CITY STATE OR FOREIGN COUNTRY COUNTRY OF CITIZENSHIP
RESIDENCE & . .
crrzensure | Bainbridge Isl Washington USA
POST OFFICE ADDRESS CITY STATE & ZIP CODE/COUNTRY
POST OFFICE . L :
appress | 4143 Palomino Dr. NE Bainbridge Isl WA

The above-identified prior application in which no payment of the issue fee, abandonment
of, or termination of proceedings has occurred, is hereby expressly abandoned under 37 CF.R. §
1.62(g) as of the filing date of this new application. Please use all the contents of the prior
application file wrapper, including the drawings, as the basic papers for the new application (No
new specification is required, 37 C.F.R. § 1.62(e)).

0O Enter the unentered amendment previously filed on under 37 C.F.R. § 1.116 in the prior
application.

0 Apeliminary amendment s enclosed.

O This application is being filed by less than all the inventors named in the application. The
Assistant Commissioner is requested under 37 C.F.R. § 1.62(a) to delete the names of the .

PTO/SB/14(10-92) 2 'FWC of Serial No. 08/227,553

Heartstream Ref. 93003us2.1

165




following person or persons from the prior application who are not inventors of the
invention being claimed in this application:

3] The filing fee is calculated on the basis of the claims existing in the prior application as
. amended above.

TOTAL CLAIMS 59-20= 39 x $22 $858
INDEPENDENT CLAIMS 10-3= ) 7 x $80 $560
MULTIPLE DEPENDENT CLAIM(S) (if applicable) (37 C.F.R. § 1.16(d)) + $260 $0

BASIC FEE $770 !
TOTAL OF ABOVE CALCULATIONS = $2188 "
Reduction by 1/2 for filing by small entity (Note 37 C.FR. §§ 1.9, 1,27, 1.28). $1094
TOTAL =  $1094

& Verified statement to establish small entity status under 37 C.F.R. §§ 1.9 and 1.27;

0 is enclosed.

®  dated May 20, 1994 was filed in the prior application serial no 08/227,553 on
May 26, 1994 and such status is still proper and desired (37 C.F.R, § 1.28 (a)).

0 A check in the amount of $ is enclosed.

= The Assistant Commissioner is hereby authorized to charge $1094.00 to Deposit
Account No. 08-1515. A duplicate copy of this request is enclosed for that purpose.

53] The Assistant Commissioner is hereby authorized to charge any additional fees under
37 C.FR. §8§ 1.16 and 1.17 that may be required, or credit any overpayment to Deposit
Account No. 08-1515. A duplicate copy of this request is enclosed for that purpose. ;

O A new oath or declaration in compliance with 37 C.F.R. § 1.63 is included since this
application is a continuation-in-part which discloses and claims additional matter.

Amend the specification at page 1, the beginning of line 4, after “This application” by
* inserting :
—is a CONTINUATION of application Serial No. 08/227,553, filed
14 Apr 1994, now abandoned; which —
O Priority of foreign application Serial No.
under 35 U.S.C. § 119(a) through (d).

O The certified copy of the priority application is enclosed.

, filed on in is claimed

PTO/SB/14(10-92) ' 3 FWC of Serial No. 08/227,553
t Heartstream Ref. 93003us2.1
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m| The certified copy of the priority application was been filed in prior application
serial no. , filed on .

O A certified copy has NOT yet been filed.
E3 The prior application is assigned of record to Heartstream, Inc. (Reel/Frame 7009/0318).
& The power of att(;rney in the prior application is to:

James R. Shay, Registration No. 32,062
Cecily Anne Snyder, Registration No. 37,448

o Recognize as Associate Attorney(s):

3] Address all future communications (may only be completed by applicant, or attorney or
agent of record) to: » :

James R, Shay
at the address for Customer No. 020067

13} Also enclosed: P'ostcard; Information Disclosure Statement

1t is understood that secrecy under 35 U.S.C. § 122 is hereby waived to the extent that if
information or access is available to any one of the applications in the file wrapper of a 37 C.F.R.
§ 1.62 application, be it either this application or a prior application in the same file wrapper, the
Patent and Trademark Office may provide similar information or access to all the other
applications in the same file wrapper.

Dated: 2-/“?1’6‘ ] '

Respectfully submitted,

By:A”\Q—Q 81@-2

James R, Shay  *
Reg. No. 32,062 »

Address of signator:
‘0  Inventor
O  Assignee of complete interest
B Attorney or Agent of record
O  Filed under 37 CF.R. § 1.34(a)

(no associate Power of Attorney given) .

PTO/SB/14(10-92) 4 FWC of Serial No. 08/227,553
’ Heartstream Ref. 93003us2.1

kS
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PATENT -
Heartstream Ref. 93-003-US2.1

Certificate of Malling Under 37 C.F.R. § 1.10
I'hereby certify that this paper or fee is being deposited with the United States Postal Service “Express Mall Post Office
to Addresses” service under 37 C.F.R. § 1.10 and Is addressed to: Assistant Comniissgneror E‘a‘_t,ents, Washington, DC

20231 on__ ARV S} using Expre ) B 0 A U .

e

Wil

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In Re Application of:
David Cameron et al.
Serial No.:  to be assigned Group Art Unit: 3305
Filing Date: 19 Feb 1997 Examiner: K. Schaetzle
Title: ELECTROTHERAPY METHOD
AND APPARATUS
INFORMATION DISCLOSURE STATEMENT
37CFR.§1.97
BOX 313(b)
" Assistant Commissioner for Patents
Washington, DC 20231
Dear Sir:

“

The information listed below is submitted in conjunction with the examination of
the above-identified application. Copies of the information and completed PTO-1449
forms are submitted herewith. The Examiner js respectfully requested to make this

information of official record in the application. The information includes:

Patent No. Author Issued Filed
US 5,431,686 Krolletal. 07/1995 2/18/92
US 5,413,591 Kroll 05/1995 7/22/93

This information is in addition, to the information previously disclosed in the

Information Disclosure Statements filed in the parent application 08/227,553, for which

this application is a File Wrapper. ,
This Information Disclosure Statement is submitted within three months of filing

the application. Therefore, the applicants believe that no fee is due. However, the
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Assistant Commissioner is hereby authorized to charge any fees which may be required
by this paper to Deposit Account 08-1515,

Applicants would appreciate the Examiner’s initialling and returning the Form
P'I‘O-l449{indicatjn? that the references have indeed been considered and made of record
herein.

This Information Disclosure Statement under 37 C.F.R. § 1.97 is not to be
construed as a representation that a complete search has been made, additional
information material'to the examination of this application does not exist, the
information, protocols, results and the like reported by third parties are accurate or

enabling, or that the above information constitutes prior art to the subject invention.

a

Dated: February 18, 1997
Respectfully submitted,

Byﬁc——@ﬂ/\“/
James R. Shay ’ U

Registration No. 32,062

Heartstream, Inc,

2401 Fourth Avenue, Suite 300
Seattle Washington 98121
Telephone: 206.441.5207
Facsimile: 206.443,9694

B

“

Heartstream Ref. 93-003-US2.1
Serial No.
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CUmted
States
0
America

PTO UTILITY GRANT

Paper Number;%_‘_

The Commissioner of Patents
and Trademarks

Has received an application for a patent for a
new and useful invention. The title and de-
scription of the invention are enclosed. The
requirements of law have been complied with,
and it has been determined that a patent on
the invention shall be granted under the law.

Therefore, this
United States Patent

Grants to the person(s) having title to this
patent the right to exclude others from mak-
ing, using, offering for sale, or selling the in-
vention throughout the United States of
America or importing the invention into the
United States of America for the term set forth
below, subject to the payment of maintenance
fees as provided by law.

If this application was filed prior to June 8,
1995, the term of this patent is the longer of
seventeen years from the date of grant of this
patent or twenty years from the earliest effec-
tive U.S. filing date of the application, sub-
Jject to any statutory extension.

If this application was filed on or after June
8, 1995, the term of this patent is twenty years
from the earliest effective U.S. filing date of
the application, subject to any statutory ex-
tension.

Duce Tehm

Commussioner of Patents and Trademarks

M anprie V- Jumd),

Attest

Form PTO-1584 (Hav 5/96)
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UNITED BTATES DEPARTMENT OF COMMERCE
Patent and Trademark Office

Address: COMMISSIONER OF PATENTS AND TRADEMARKS
Washington, D.C. 20231

SERIAL NUMBER | FILING DATE | FIRST NAMED APPLICANT ATTORNEY DOCKET NO.

0B/227,553 04714794 CAMERON N TATORTOOTG 2]
[ 30M1/71140 -——| EXAMINER
ECAARTZILE,

JAMES R. SHAY
MORRISON & FOE
755 PAGE MILL T
PALO ALTO CA 94304-~10128

=
9
=
Es

ARTUNIT | PAPER NUMBER
3305

L

_
DATE MAILED; 11719796

Please find below a communication from the EXAMINER in charge of this application.

Commissioner of Patents
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r S U-Ff’ \Q,Men'\'yo\\ Application No. Applicant(s)

08/227,5563 Cameron et al.
Notice of Allowability

Examiner Group Art Unit
Ken Schaetzle 3305

All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. f not included
herewith (or previously mailed), a Notice of Allowance and Issue Fee Due or other appropriate communication will be
mailed in due course.

X This communication is responsive to the entry of the 312 Amendment received July 3, 1996

X! The allowed claim(s) is/fare 7-12, 17-25, 28-30, 32, 34-562, and 55-69

X The drawings filed on Jul 17, 1986 are acceptable.

[] Acknowledgement is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d).
[J Al [J Some* [ None of the CERTIFIED copies of the priority documents have been
[ received.
(3 received in Application No. (Series Code/Serial Number) .
[ received in this national stage application from the iInternational Bureau (PCT Rule 17.2(a)).
*Certified copies not received:

[ Acknowledgement is made of a claim for domestic priority under 35 U.S.C. § 119(e).

A SHORTENED STATUTORY PERIOD FOR RESPONSE to comply with the requirements noted below is set to EXPIRE
THREE MONTHS FROM THE "DATE MAILED" of this Office action. Failure to timely comply will result in
ABANDONMENT of this application. Extensions of time may be obtained under the provisions of 37 CFR 1.136(a).

[0 Note the attached EXAMINER'S AMENDMENT or NOTICE OF INFORMAL APPLICATION, PTO-152, which discloses
that the oath or declaration is deficient. A SUBSTITUTE OATH OR DECLARATION IS REQUIRED.

O Applicant MUST submit NEW FORMAL DRAWINGS
[ because the originally filed drawings were declared by applicant to be informal.

[ including changes required by the Notice of Draftsparson's Patent Drawing Review, PT0-948, attached hereto or
to Paper No. '

{7} including changes required by the proposed drawing correction filed on , which has been
approved by the examiner.

[ including changes required by the attached Examiner's Amendment/Comment.

identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the reverse side of the
drawings. The drawings should be filed as a separate paper with a transmittal lettter addressed to the Official
Draftsperson.

[J Note the attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.
Any response to this letter should include, in the upper right hand corner, the APPLICATION NUMBER (SERIES

CODE/SERIAL NUMBER). If applicant has received a Notice of Allowance and Issue Fee Due, the ISSUE BATCH NUMBER
and DATE of the NOTICE OF ALLOWANCE should also be included.

Attachment(s) ’ [
(] Notice of References Cited, PT0-892
[ Information Disclosure Statement(s), PTO-1449, Paper Nol(s). [,M“’/C‘ ;
[ Notice of Draftsperson’s Patent Drawing Review, PT0-948 ‘ MARVIN M. LATEEF
[} Notice of Informal Patent Application, PTO-152 SUPERVISORY PATENT EXAMINER
[ Interview Summary, PTO-413 GROUP 3300

[] Examiner's Amendment/Comment
[ Examiner's Comment Regarding Requirement for Deposit of Biological Material
[C] Examiner's Statement of Reasons for Allowance

U. S. Patent and Trademark Office h=12-9¢

Rlnsina af Allawsahilisg Part af Panar No. 2%
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. In Re Application of:

L in CERTIFICATE OF MAILING UNDER 37 C.F.R. § 1.8
I hey ﬁp ortify that this correspondence is being deposited with the United States Pgstal Service as first class mail in gh envelopa
J&?"Iﬂéﬁ ed to: Assistant Commissioner for PatsntsW .

Cecl nyder, Reg. No. 37,448

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

David Cameron et al. |
Serial No.:  08/227,553 Group Art Unit: 3305/
Filing Date: 14 Apr 1994 ‘ Examiner: K. Schaetzle
Patent No.: 5,607,454 .
Issue Date: 4 Mar 1997 | E FQ:“"H}{ED :
" METHOD AND APPARATUS W1 1o

WITHDRAWAL OF PETITION GROUP 2210

Assistant Commissioner for Patents
Washington, DC 20231

“

Dear Sir:
Applicants filed a Petition to Withdraw the imderlying application from issue on February -
19, 1997. The application issued into U.S. Patent 5,607,454 on March 4, 1997. Accordingly,

Applicants’ February 19, 1997 petition is moot. Applicants therefore request that the Petition to .

Withdraw the application from issue be withdrawn.

Dated: @ M_B_U‘ D\?

Respectfully submitted,

By:
Cecily Anne Snyder, Patent Agent
Registration No. 37,448

Direct Dial 206.441.5188
Heartstream, Inc.
Legal Department
2401 Fourth Avenue, Suite 300
Seattle Washington 98121
Telephone: 206.443.7630
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Dot

In re application of: David Cameron, et al.

Serial No.: 08/227,553

Filing Date: 14 Apr 1994

Group Art Unit: 3305

Examiner: K. Schaetzle

Title: ELECTROTHERAPY METHOD AND

APPARATUS

ssued: 4 Mar 1997 .

Assistant Commissioner for Patents
Washington, D.C. 20231

Dep

PATENT
Attorney’s Ref. No. 90980062-1

* i7

o

IN THE UNITED STéTE§ EA‘J%EEI T AND TRADEMARK OFFICE
hELy

CERTIFICATE OF MAILING

T hereby certify that this correspondence is being
deposited with the United States Postal Service as First
Class Mail in an envelope addressed to Commissioner of
Patents and Trademarks, Washington DC 20231.

Date of Deposit: 7/7/98

Typed Name: Michelle Ogland

A
Signature: w&&n‘s&

Notification of Loss of Entitlement to Small Entity Status

Applicant hereby notifies the Patent and Trademark Office that it is no longer entitled
to status as a small entity, and that the claim for small entity status, set forth in the verified

sstatement filed on 26 May 1994, is hereby withdrawn.
Date: July 7, 1998

Heartstream, Inc.
c/o Hewlett-Packard Company
IP Administration
Legal Department, 20BN
PO Box 10301
- Palo Alto, CA 94303-0890

"D | Bk

Practitioner of record’
Reg. No.: 40,423
Telephone No.: 360/212-8369

Customer No.. 020067
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' NOTICE RE: CERTIFICATES.O

DATE 7'0??'6/?7 ~ 33&{

TO Tt Supervisor, Art Unit ,
SUBJECT: Certificate of Correction Request in Patent No. \_{); é [0 Z 467 g

A'response to the following question(s) is_réquested with respect to the accompanying request for a certificate of correction.
D 1. Would the change(s) requested under 37 CFR 1.323 constitute new matter or require reexamination of the application?

D 2. Would the change(s) requested under 37 CFR 1.323 Materially affect the scope or meaning of the claims allowed
by the examiner in the patent? i

D 3. Applicant disagrees with change(s) initialed and dated by Examiner in lieu of an Examiner’'s Amendment. Should
the change request be granted?

M‘t. With respect to the change(s) requested, correcting Office errors, should the patent read as shown in the certificate
of correction? 2, BJWW e appioved ®

B
D 5. If the amendment fil had been considered by the Examiner, would the
amendment have been entered?

PLEASE RESPOND WITHIN 7 DAYS AND RETURN THE FILE TO
ROOM 918, PK Il

Linda Watson

) D / ‘FQ \

DF “ Legal Instrument Examiner
L S—
K"\.\ TO: CERTIFICATE OF CORRECTION BRANCH DATE: lollofa7

C ﬁag\décision regarding the change(s) requested in the certificate of correction is shown below.

N ,,/.»" {w D L.YES D NO D Comments below
‘ ! 2.YES [:] NO . D Comments below
' 3ves [ Jwo ] comments below

y
- Kﬂ.YES O vo L comments betow
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