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[57] 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 a 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; 3 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 a continuation-impart 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 efiective treatment for
ventricular fibrillation is electrical defibrillation. which
applies an electrical shock to the patient’s heart.

To be efl‘ective, the defibrillation shock must he delivered
to the patient within minutes of the onset of ventricular
fibrillation. Studies have shown that defibrillation shocks
delivered within one minute afier 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. External 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 he used
with another patient.

However, because external defibrillators deliver their
electrodrerapeutic pulses to the patient’s heart indirectly
(i.e., from the surface of the patient’s skin rather titan
directly to the heart), they must operate at higher energies,
voltages and/or eta-rents than implanted defibrillators. These
high energy. voltage and current, requirements have made
existing external defibrillators large, heavy and expensive,
particularly due to thelarge size of the capacitors or other
energy storage media required by these prior art devices. The
size and weight of prior art external defibrillators have
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limited their utility for rapid response by emergency medical
response [381115.

Defibrillator waveforms, i.e., time plots of the delivered
current or volmge 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 an implantable
defibrillators, on the other hand, use truncated exponential,
biphasic waveforms. Examples of biphasic implantable
defibrillators may he found in U.S. Pat No. 4,82l,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,
357 to 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 to a
single patient, its operating parameters, such as electrical
pulse amplitudes and total energy delivered, may be efi'ec-
Lively titrated to the physiology of the patient to optimize the
defibrillator’s efi‘ectiveness. 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 eifective 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
patients 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 efiiclent 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 execs»
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 an 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 attempt

. defibrillata'on 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 pararueter related to patient impedance, and alter
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the shape of a subsequent defibrillation shock based on the
earlier 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 arrhythmia. 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 at, “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
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 pro-
vided little guidance for the design of an external defibril-
lator that will achieve acceptable defibrillation or cardiover-
siort 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 aflcct
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 external defibrillator both deliver waveforms of
similar shape, albeit with different waveform amplitudes, the
actual designs of the two defibrillators would he radically
different.

SUMMARY OF THE INVENTION

This invention provides a defibrillator and defibrillation
method that automatically compensates for patient-to-pa-
tient diferences 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 multiphasie
waveform; monitoring apatient-dependent electrical param-
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eter during the discharging step; shaping the waveform of 50
the delivered electrical energy based on a value of the
monitored electrical parameter. wherein the relative duration
of the phases of the multiphasie 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 elecuodes 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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4
BRIEF DESCRIPTION or THE DRAWINGS

FIG. 1 is a schematic representation of a low~tilt biphasic
cleatrotherapcutic waveform.

FIG. 2 is a schematic representation of a high-tilt biphasic
electrotherapeutie 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 biphasie waveform for treating a particular kind of
arrhythmia. This principle is used when implanting defibril-
lators; as noted ab0ve, implanted defibrillators are titrated to
the patient at the time of implant. External defibrillators, on
the other hand, must he designed to be efi'ective in a wide
population of patients.

For example. FIGS. 1 and 2 illustrate the patient-to-
patient differences that an external defibrillator design must
take into account. These figures are schematic representa-
tions of truncated exponential biphasic waveforms delivered
to two difierent 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:

iAi—iDi
“tn—“W

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 tannins] 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
dilferences.

We have determined that, for a given patient, externally-
applied truncated exponential biphasic waveforms defibril-
late at lower voltages and at lower total delivered energies
than extemally-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 eardioversion waveform. Thus, it is possible
to design a defibrillator and defibrillation method that is
eifective not only for a single patient (as in most prior art
implantable defibrillators) but is also efl'eetive 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
electrodterapeutie pulse, the more likely the defibrillation
attempt will succeed. Low-tilt biphasic waveforms achieve
effective defibrillation rates with less delivered energy titan
high-tilt waveforms. However, low-tilt waveforms are
energy inefiicient, 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 efiieacy up to a
certain critical tilt value. Thus, for a given capacitor, is given
initial voltage and fixed phase durations, high impedance
patients receive a waveform with less total energy and lower
peel: currents but better conversion properties per unit of
energy delivered, and low impedance patients receive a
waveform with more delivered energy and higher peakcurrents.

There appears to be an optimum tilt range in which high
and low impedance patients will receive efi'ective and efii-
cient therapy from an external defibrillator. An optimum
capacitor charged to a predetermined voltage can be chosen
to deliver an eifeetive 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 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 (i.e., the total
impedance between the two electrodes) is high, the amount
of voltage drop (exponential decay) from the initial voltage
A to 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 etfective 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 ofpatients. this
invention provides a defibrillator method and apparatus for
adjusting the characteristics of the defibrillator waveform in
response to 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 preferrai
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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6
and the energy source may be in either of two polarities with
respect to positive and negative terminals on the energysource.

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 infore
mation (such as current, charge and/or voltage) from the
discharge circuit. Controller 38 may also receive tintinginformation 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 eflicacy of the electro-
therapy by delivering a more eflicacious 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 rnicrofarads, moat 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 morti-
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 be arty 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 patientis 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 to take safety resistor 64 out of the
circuit. Peak current values 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 ofdetemrining 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.

ln this example, switches 52 and 54 are implemented as
a double pole. double throw mechanical relay. Switches fill
and 60 are each implemented as a pair of SCR’s in series in
order to meet required standofl' voltages with currently
available components. Switch 56 is implemented as two
insulated gate bipolar transistors (“IGET'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 standotf requirements. with
one IGBT being on at the same time as switch 66 and oflr 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 otf 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 “01"). The time required to reach
that charge (“t(Qt)") is monitored by the controller using an
up/down counter which counts is scaled down reference
frequency, One element of the frequency sealer is a select-
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8
able 2:3 prescaler. The pro-sealer 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
("twill”) based on the time required to reach Qt. At each
time threshold. a new value of r(¢1) is loaded until Qt is
reached. Ile is not reached within 6.35 mS, then t(¢l) is
set to 12 ms. The counter runs attire scaled down frequency
during delivery of the entire first phase.

Some exemplary values for Qt thresholds and ttdnl] are
shown in Table I.

 

 

TABLE I

11' t (Qt) < (m5) Then t (at) is (mSJ
1.13 2.3
1.60 2.85
2.07 3.79
2.56 4.02
3.07 4,83
3.53 6.76
4.10 7.73
4.64 5469
5.20 9.66
5.77 10.62
5.35 11.59 

In this example, the interphase delay is set at 300 us. At
0 p3 the first phase IGBT’s are opened, terminating the first
phase. At 250 as. the second phase IGBT‘s are closed. At
300 its the second phase SCR‘s are closed, initiating the
second phase.

In this example, second phase tinting is determined by
first phase timing. Specifically, the count value accumulated
during phase one (2.3 ms to 12 m5) is used to control the
duration of the second phase. During the second phase. the
counter that had been counted up during the first phasc 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 L(Ql) was less than 3.07 ms, 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 m5, then the pre-scaler is set to 2,
giving a second phase duration which is 2/3 of the first phase
duration.

to an alternative embodiment. the measured patient-dc-
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. ”fire first phase duration (t(¢l)) is
based on the time required to reach Vt. The method of
selecting the appropriate t(¢l) is identical to the charge
control embodiment. If Vt is not reached within 6,18 mS,
then t(¢1) is set to 12 mS. Table II shows the t(Vt)
thresholds and their associated Kill).

 

 

TABLE II

U l (V!) < (m5) Then I (M) is (ms)
1.24 2.3
1.73 2.85
2.3 3.79
2.72 4.02
3.22 4.83
3.71 6.76
4.20 7.73

 



16

 

5,607,454

 

 

9

TABLE II-continued

1ft (Vt) < (m5) Then ; (or) is (ms)
4.70 8.69
5.19 9.66
5.69 10.62
6.13 11.59 

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

We have designed a new defibrillator meeting certain size,
weight. Glficacy 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'barried by early
medical responders and in the glove boxes of cars.

The circuit design of the new defibrillator permits the use
of a biphssic truncated exponential waveform, such as one
of the waveforms described above. Use of the biphasic
waveform permits the defibrillator to be operated witlt the
same efiicacy as prior an external defibrillators but with the
storage and delivery of far less energy at lower voltages. For
example. the new defibrillator eifectively 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 (240—439 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. KS in., for
a total volunre of approx. 141 cu. in.) permits it to be carried
and/or stored in places in which prior an 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 art 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 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.

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 isassembled

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 irt 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

10

15

25

30

35

45

50

55

60

10
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 circuit. In addition, the lower
energy requirements permit the use of a smaller capacitor
and smaller batteries than those used in prior an externaldefibrillators.

In an eifor‘t 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. Tire 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. ’lhus, for example, whereas in the preferred embodi-
ment__the full preshoclt capacitor voltage is 1650 V, the
precharge level is 1100 V. This precharge procedure mini—
rnizes 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 voltagedevices.

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 pan 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 artexternal defibrillators.

Lightweight defibrillator electrode designs may be used to
reduce the weight of the overall device even further. For
examplc,‘fiexible patch electrodes may he 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 polarities in successive monophasic or
biphasr‘c 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
electrode polarization. i.e., build-up of charge on the elec—trodes.

For each defibrillator method discussed above, the initial
first phase voltage may he 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.

In addition, while the preferred embodiment of the inven-
tion has been discussed in the context of biphasie wave—
forms, monophasie, triphasic or other multiphasie 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 theart.

We claim:
1. A method for applying electrothcrapy 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 multiphasie
waveform;

mortitoting a patient-dependent electrical parameter dur-
ing 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 tltc 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 thewaveform 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
electrodes.

'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 tints 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 firrther
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 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 discharg~
ing step.

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

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 to 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 electrical energy to the patient in a truncated
exponential biphasic waveform;

monitoring an electrical parameter 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 electrical parameter
wherein the relative duration of the phases of the
waveform is dependent on the value of the monitored
electrical parameter.

16. An apparatus for administering electrothcrapy 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 clean
trodes are attached to a patient; an electrical parameter
monitor; and

a controller operating the connecting mechanism to
deliver electrical 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 apps-
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 titan 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 pri cell batteries.

23. 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
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 defibrillator 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;
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;

the defibrillator having a weight less than four pounds.
31. 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 com-tecting
mechanism and the controller comprise means for delivering
a multiphaslc waveform without the use of an inductor.

14

40. The defibrillator of claim 36 wherein 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 flu-ther 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 between60 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 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;
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 electrodterapy to a patient
55 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 electrical parameter dur— 58. A method for applying electrotherapy to a patient

ing the discharge step; through electrodes attached to an energy source, the method
ceasing the monitoring step prior to the end of the comprising the following steps:

discharge Step: charging the energy source to an initial level prior to
adjusting a waveform discharge parameter based on a 5 detecting a need to apply a shock to a patient;

value 0f the monitored Parameter. determining the need to apply a shock to a patient;
54. The method of claim 53 wherein discharging step and . ‘

the monitoring step begin substantially simultaneously. charging the energy source to a second level greater than
55. The method of claim 53 wherein the monitored f“ ”I“ 1W;

parameter is time for deliveringapredetennined quantity of 1" discharging the energy source across the electrodes to
charge to the patient. deliver electrical energy to the patient in a truncated

56. The method of claim 55 wherein the discharge param— exponential biphasic waveform.
eter is waveform duration. 59. The method of claim 58 wherein the first charging step

57. The method of claim 55 wherein the waveform is a is performed in response to activation of a defibrillator.
biphasic waveform and the discharge parameter is duration 15
of a waveform phase. * * * * at
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. r 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 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 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
W

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 diaclosure 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 invention 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 ventricular fibrillation is m

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%

1236833

22



23

 
(7

10

15

20

25

3O

35

A ‘ Dkt 241082000620
PATENT

-2-

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. External defibrillators are neeful in

the emergency room, the operating room, emergency medical

vehicles or other situations where there may be an

unanticipated need to provide eledtrotherapy 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

1236833
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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 response 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
7N0. 4,821,723 to Baker, Jr., et al.; 0.8. 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 Each,

Jr.; U.S. Patent No. 4,953,551 to Mehra et al.; and U.S.

Patent No. 5,230,336 to Fain et a1. ‘ '
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 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 discussed in the Fain patent), the

range of potential impedance changes for a single

implantation in a single patient is relatively small.

1%6833
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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 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.
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 example, improperly-

applied defibrillator electrodes may create a very low

impedance Current path during the shock delivery, which

could result in excessively 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 attempt defibrillation at an initial

energy setting suitable for defibrillating a patient of

average impedance, then raise the energy setting for

17.36333
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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 measure 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.

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 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

size, cost, weight and availability of components. In

123683 .3
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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 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 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 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

1236833
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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. dThe
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 Sescription of the Drawings
Figure 1 is a schematic representation of a

low-tilt biphasic e1 ctrotherapeutic waveform.

' Figure Zvi: a schematic representation of a
high—tilt biphasic e ectrotherapeutic waveform.

Figure 3 is a block diagram of a defibrillator

system according to a preferred embodiment of the
invention.

Figure 4W4; a Schematic circuit'diagram of a
defibrillator system according to'a preferred embodiment

of this invention. 1

Figure 5V4; an external view of a defibrillator
according to a prefe red embodiment of this invention.

Figure 69!: a partial cutaway view of a V
defibrillator according 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 defibrillators; as noted above,

implanted defibrillators are titrated to the patient at

the time of implant. External defibrillators, on the

123633 .3
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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 schematic 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 cardioversion. In these drawings, the
vertical 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 Figure 1 is called a low-

tilt waveform, and the waveform shown in Figure 2 is

called a high—tilt 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 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 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

1236813
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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 art implantable defibrillators) but is

also effective for a broad 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 attempt 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 efficient therapy from an external

1236833
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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, thevA

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 electrodes) is 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

1136333
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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 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. I
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 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 39 operates 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

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 waveform shape, the system

controls the duration, tilt and total delivered energy of

1236333

32

 



33

 
10

10

15

20

25

30

35

A’ ‘ Dkt 241082000620

PATENT
e12-

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 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 is shown schematically

in Figure 4. In this diagram, the energy source is 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 patient 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

system 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

controller 38 to deliver a shock from the energy source

123683.}
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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

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 the peak current
is below a circuit Safety threshold, then switch 66 is

closed 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

1236833
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first and second waveform phases (thereby controlling the
waveform shape)

integrator 70.

based on charge information from current

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.

this point on.

delivery of the second phase of the waveform.

Switch 66 may also be opened at any time from

The controller opens switch 58 as well.

After the lapse of a brief interphase period,

the controller closes switches 56 and 60 to initiate

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

implementation of the method and apparatus of this
invention.

and circuit elements discussed in this example.

The invention is not limited to the values

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

("IGET's") in series, again due to high voltage
requirements.

off at the same time as switch 62.

uses

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

35
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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 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 Comparator associated 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 frequency. One
element of the frequency sealer is a selectable 2:3 pre-

scaler. 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(¢l)") 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(¢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
t(¢l) are shown in Table I.

1236833
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TABLE I

If t < mS Then t(@1)is(m§)
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 MS. At O as the first phase IGET's are opened, _
terminating the first phase. At 250 us, the second phase_

IGBT's are closed. At 300 as 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

m3) is used to control the duration of the second phase.r
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 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 2/3 of

the first phase duration.
In an alternative embodiment, the measured'

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

123683.15
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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(e1)) is based on the time

required to reach Vt. The method of selecting the

appropriate t(s1) is identical to the charge control

embodiment. If Vt is not reached within 6.18 ms, then

t(¢1) is set to 12 ms. Table II shows the t(Vt)

thresholds and their associated t(¢l).

EAELE_ll

If t§th<§mSI Then t!¢l)is(m82
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‘

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 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

1236833
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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 (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 shown in Figures 5 and 6, the 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.

123633 .3
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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 inadvertent removal pf 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 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 begins
charging the capacitor soon after the defibrillator is

activated, even before ventricular fibrillation (and

therefore the need for defibrillation) has been detected.

123633.13
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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,

since they are disposable, they are easier to maintain.

While primary cells also have lower power and energy

characteristics, use of a truncated exponential hiphasic

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

1136833
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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. 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. V
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 system 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.

This 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.

1236833
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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

multiphasic waveforms may be used as welll 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.

123633.?!
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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 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.

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 en 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.meaeured——-
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.

1236813
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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 comprising 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. I

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.

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. A met od for applying electrotherapy to'a

patient through elec roigs connected to an energy source,the method comprisin t e following steps:

1236833

45



46

 
a

10

15

20

25

30

a second defined range.

A" Dkt 241082000620
PATENT

-25-

 

 
 

 
 

 
 

 

 

 

the energy source to an initial level;

dischar ing the energy source across the

electrodes to deli er electrical energy to the patient in

a waveform, the pat'ent and an additional impedang~ $h’W
forming an electrica circuit with the energy sourceg

monitoring n electrical parameter during the

discharging step;

shaping the aveform of the delivered

electrical energy base on the value of the monitored

electrical parameter.

14. 'The meth of claim 13 further comprising
the step of removing the additional impedance from the

electrical pathway if th electrical parameter is within

3
15. A method f applying electrotherapy to a

patient through electrodes connected to an energy source,

the method comprising the ollowing stepszd _
charging the ene y source to an initial level;

discharging the e ergy source across the

electrodes to deliver elect ical energy to the patient in

a truncated exponential hip sic waveform;

monitoring an elec rical parameter during the

discharging step;

adjusting the tilt f the waveform based on the

value of the monitored electr cal parameter.

16. The method of c aim 15 wherein the

adjusting step comprises contr lling the duration of a

waveform phase based on a valu of the electrical

parameter .

123683 .3
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dependent on the v yge/of the monitored electrical
parameter.

\b'
/. 2E1 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 ener source and the electrodes when '

.gY an , I 11;, 7
the electrodes are attached to a patientijgfifigw f .

a controller operating the connecting mechanism

to deliver electrical energy from the energy source t0‘ -

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.

\’L- No J
inf. The apparatus of claim 26 wherein the

connecting nechanism comprises a plurality of switches

for selectively directing electrical energy from the

energy source to the patient in one of two polarities.

2/ 20. The apparatus of claim 19 further

compris'ng a/shar e sensor providing information to the
control er 6 drto charge delivered by the energy
source 0 th electrodes.

'14.- :9
211 The apparatus of claim 36 further

comprising a timer associated with the charge sensor and

the controller.

0- 4
:2, I. The apparatus of claim ai'wherein the

controller comprises a counter with a controllable

1236833

47



48

 

‘1’)

10

15

20

25

3O

35

A Dkt 241082000620
PATENT

-27-

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.

a\- ' no
2g. The apparatus of claim Lfl'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.

3"“ 1‘
24. The apparatus of claim.26 wherein the.

means for selectively limiting current flow comprises an

impedance and a shunting switch in the circuit with the R

electrodes and the energy source.

- lb
‘§?. The apparatus of claim 26 wherein the

energy source comprises a battery disposed in a battery
holder, the apparatus further comprising a solid state

memory device disposed in a memory device holder, the

battery blocking external access to the memory device

when the battery is disposed in the battery holder.

\26. An external defibrillator comprising:
a capacitive energy source sized between 60 and

150 microf.rads;

uwo electrodes adapted to make electrical

contact wi the exterior of a patient;

 
the electrodes
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The defibrillator of claim 26 in which the

connectin hanism and the controller comprise means
for deliv

from the
i g a truncated exponential biphasic waveform

source to the electrodes._

3*.flfég_ 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; 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.

. . «w a»!95%;
housing has a first dimension not greater than 2.2

inches. 35

’9 361 The defibrillator of claim 2g 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 1 ctrodes adapted to make electrical

contact with t e exterior of a patient;

a con ecting mechanism forming an electrical-

circuit with th energ source and the electrodes when

e/aftZChed to a patient;the electrodes
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a controll=‘ ooerating the connecting mechanism

to deliver electric: *nergy from the energy source to

the electrodes in - '--- exponential multiphasic
waveform.

fib/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 i
the electrodes;

the defibrillator having a weight less than

four-pounds.

 

 
 

A method for applying electrotherapy to a
p tient thr ugh electrodes‘connected to an energy source,

the method omprising the following steps:

ch rging the energy source to an initial level;

de ermining the need to apply a shock to a

patient; ‘

cha gin he energy source to a second level

greater than he initial level;
dis

electrodes to
arging the energy source across the

eliver electrical energy to the patient in

a truncated ex onential biphasic waveform.

. 8/924/7if 34. 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;

1236813
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discharging the energy source acrosswthe—v——9—

r‘EIEttrede§,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.

W i”? “ ‘
Mai

W15).
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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 specificatidn of which

(check one) A is attached hereto
_ was filed on

as application serial no. 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 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 l98. However, no patent will be grantedon
an applicationin connection with which fraud on the Office was practiced or”
attempted or the duty of disclosure was violated through bad faith or

_1_
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intentional misconduct. The Office encourages applicants to carefullyexamine:

(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 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.
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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
Karl Bozicevic - Reg. No. 28,807 ‘ Kate H. Murashige 7 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. Dumey - Reg. No. P—37,6ll Lynn E. Schwenning - Reg. No. 37,233
Tyler Dylan — Reg. No. P—37,612 I James R. Shay - Reg. No. 32,062
Nancy Joyce Gracey w 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: I Date
 

Residence: Seattle, Washington 98109

Citizenship: USA

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

-:.- nasal»
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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: ' 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

55



56

Full Name Inventor: CARLTON MORGAN

Signature:W ‘ Date

Residence: Bainbridge Island, WashingtOn

Citizenship: U.S.A.

Post Office Address: 4143 Palomino Drive N.E., Bainbridge Island, Washington 98110
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“.1 A

“MORRJPON & no
755 Page Mill Road

Pale Alto',"c'a'uf'omi'*—"'"‘a94304—1013  
Honorable Commissioner of Patents and Trademarks
Washington, DC. 20231

Sir:

7; "Express Mail" Mailing Label No. TB506909931US Date of Deposit April 14, 1994
I hereby certify that this paper 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, DC. 20231.7

GM, filAtJU-llt/l M0)(Typed or Printed Name of Peraan Mailing Paper or Fee) ' (Signature of Penon Mailing Paper or Fee)

Trans ‘tteg he e ’01 or filing is the patent application
of David Cameron; Thomas Lyster; Daniel Powers; Bradford Gliner; Clinton Cole; Carlton Morgan
for ELECTROTHERAP‘Y METHOD AND APPARATUS

Enclosed are:

5; sheet(s) of Wformal X informal drawing(s).

J _ A claim for foreign priority under 35 U.S.C. § 119/363 in
_ a separate 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 heen calculated as folloWs:

A. Basic Application Fee I . $ ‘110._00
B. Total Claims 34 minus 20 = 14 x $22.00 1 s 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 8:. 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
..... ._.. ,. dncument is enclosed. = $ 0

‘n ' 1. TOTAL FEE (G plus H) : $1,536.00

  
es R. Shay

Registration No. 32,062.1
V 1

Phone No. (415) 67763011-
\ l V.-. . W. . , J.

l.
'r M. ~
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0F .

fwfio‘h UNITED sures DEPARTMENT or commence. . Patient: and Trademark Office
Address: COMMISSIONER OF PATENTS AND TRADEMARKS

X or} Washington. DC. 20231

08 I 237 , ”553 CE 4 / 1 Ki- ] ‘7! 4- lllliilYiii'FEliil‘xl I? 1'13 4 1 El 135-? U D CHE-5:13h.“

illifit'iii 1’ £15731. [3 ’2l‘flCIl-“Cliiiliiflllil 33-4 .2213” ” " ff71:55 Fi'FiGiET MILL.
lit-3L0 fiLTEh. Fifi “342340-7w15313

 
(10013

one MAILED: '3‘ 517/ 1 U / 94’

NOTICE TO FILE MISSING PARTS OF APPLICATION
FILING DATE GRANTED

AnApplication Number and FilingDate have been assigned to this application. However, the items indicated

below are missing. The required items and fees identified below must be timelyab itted ALONG WITHTHE NT OF A SURCHARGE for items 1 and 3-6 only of it I for large entities or
$ for small entities who have filed a verified statement claiming such status. The surcharge is set forth in
37 CFR l.16(e).

If all re uired items on this form are filed within the p ' d s b ow, the total amount owed b a licant as a

q Z2 2" y PPentity, III 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, WHICI-IEVER 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 CPR 1.136(a).  s

lf‘i—The statutory basic filinfijifimg insufficient. Applicant new-ergo entity D smallentity, must submit $ to complete the basic filing fee.

 
   

ZMtional claim fees of $ fig-L“ as a We entity, El 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. CI The oath or declaration:

is missing.
__ 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. II! 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.

Wignature to the oath or declaration Mg; El a reproduction; El by a person other thanthe inventor or a person qualified under 3 CFR 142,143, 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. II] The signature of the following joint inventor(s) is missing from the oath or declaration:

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

8. j A $ processing fee is required for returned checks. (37 CFR 1.21(m)).

9. :1 Your filing receipt was mailed in error because check was returned without payment.

10. :1 The application does not comply with the Sequence Rules. See attached Notice to Comply with
Sequence Rules 37 CFR 1821-1825.

11. Other.
  

 
 

Direct the respOnse and any questions about this notice to , Application Processing
Division, SpecialProcessing and Correspondence Branch (703) 3 02.

A copy of this notice MUST be returned with the response.
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AW 0514’ t 796%}

F N : ‘ . v 205 65.00 CK
_ ax ouwgiowofivfit‘iiezzrsgg ‘1 201 355.00 CK

_ ‘ gpggwgwl fimfigomemmeme ie beingmoaitedmtmnemnited Statesa i e as listenas mail in an envelope addressed to: Co missione oi

 

forgo"j" 153151393 ‘ NV
241082000620

Attorney Docket

in THE gulTED eta-res PATENT AND Tgaoeuanx OFflgE

 

Group Art Unit: “km“

Examiner: Unassigned

Filed: April 14, 1994 Attention: Application Division

For: ELECTROTHERAPY METHOD AND

APPARATUS ‘ @Efififlwg’flm

THANSMITTAL LETTER FOR MISSING PARTS OF AflfiHSAQflON
Honorable Commissioner of Patents and Trademarks ‘ : l. , .
Washington. no. 20231 APPUWiUN itifiisiiii

Sir:

2: O o on \ N N \l U1 U1 La: Vvvvvvvvv

in complete response to the Notice to‘ File Missing Parts 01 Application Under :17 c.F.Ft.

§1.53(d) dated 5/10/94 - . attached please iind:

Eta combined Declaration and Power oi Attorney signed by the invemoris) and the

Surcharge of

a] $65.00 B s 130.00 as set lorth in 37 C.F.Ft. s1.16(e):

Declaration otSmaii Entity Status:

[I a Petition ior Extension oi Time:

E] e veritied 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;

@bther Blanket Petition; copy of Notice to File Missing Parts
 

@9616“ in m. amount DIS 833.00 ($768 application filing fee
and $65 Missing Parts fee.i '

D cnarge s_____ to Deposit Account No. 03-1952.- .

The Commissioner is hereby authorized to charge any ieea under 31 (LEE. 55 1.15.
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 or this sheetiis enclosed.

fiesoectiully submitted.

MORRISON Si FOERSTER

755 Page Mill Road ByPalo Alto, CA 94304-1018 ‘

Telephone: (415) 677-7012

 
 

 

 
mes R. Shay, Esq.

egistration No. 32,062

i|
i
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Attorney Docket No. 241082000620

 
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:
ELECTROTI-IERAPY METHOD AND APPARATUS, the specification of which

(check one) _ is attached hereto I
mX_ 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, §§ l.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
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,pf '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

Americabefore my or our invention thereof or patented or described in any printed
publication in any countrybefore 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 investor’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:

65



66

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 theinvention: A

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. Now

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. New,
Patricia M. Drost - Reg. No. 29,790 Freddie K. Park — Reg. No. 35,636

. Edward G. Durney — Reg. No. P37,6ll Paul F. Schenck - Reg. No. 27,253
Tyler Dylan — Reg. No. P-37,612 Lynn E. Schwenning - Regmgss
Nancy Joyce Gracey - Reg. No. 28,216 . James R. Shay - Reg. No. 32,062
Bill Kennedy - Reg. Now,— Debra A. Shetka — Reg. No. 33,309

Paul C. Kimball - Reg. New Cecily Anne Snyder — Reg. No. 37,448
Susan K. Iehnhardt - Reg. No. 33,943. E. Thomas Wheelock - Reg. No,_28_,_825

Shmuel Livnat — Reg. NOISE-949’, Anna Lewak Wight - Reg. No. 33,006

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

ORRISON & FOERSTER

W
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 5,20 ‘1
Residence: ttle, Washington 98109
Citizenship: U S.
Post Office Address: 911 First Avenue North, Seattle, Washington 98109

Full Name Inventor: THOMAS D. LYSTER :1" @'_““’—-—h_t

 Signature:

ResidenceLEgfiiglLWashington 1‘3“
Citizenship: USA.
Post Office Address: 23309 — 21st Avenue SE, Bothell, Washington 98021

Full Name Inventor; DANIEL I. POWERS BV m

 
Citizenship: U.S.A.
Post Office Address: 10797 Bill Point View, Bainbridge Island, Washington 98110

 Full Name Inventor: BRADFORD E. GLINER \—/ " VD
M ”h- _

Date S 40-99Signature.

Residence: Belle ' DJ 4/
Citizenship: U.S. A.
Post Office Address: 3020 — 128th Avenue NE, Bellevue, Washington 98005
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Full Name Inventor: CLINTON §. COLE 5: OD"_--—_—

Signature: ' Date‘ Egg/77
Residence: Sea e, Washington .
Citizenship: U.S.A. I“) A
Post Office Address: 911 First Avenue North, Seattle, Washington 98109

 

Full Name Inventor: CARLTON B. MORGAN _ (Q - 0BM“ - '~——-—_—)

\ ‘\
Signature: ‘ &
Residence1mmWashin -
Citizenship: U.S.A.

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

  
    

 

. 1

68



69

 

 

 
 

 

Applicant or Patee- 4
Serial or Patent fit": ‘
Filed orlssued: " ,.
For: ELECTRO

Attorney 241082000620
Docket No.: ___‘

 
 

VERIFIED STA ' NT (DECLARATION) CLAIMINc SMALL ENTITY STATUS
37 CFR 1.9m and 1.2m) - SMALL eUSINESS CONCERN

I hereby declare that I am

[ I the owner of the small business concern identified below:
mean Official of the small business concern empowered to act on behalf of the concern Identified

below:

HEARTSTREAM, INC.
NAME OF CONCERN .
ADDRESS OF CONCERN Market Place Tower, Suite EIU, 21525 First Kvenue ,

Seattle , Washington 98121 

I hereby declare that the above identified small business concern qualifies as a small business concern as
defined in 13 CFR 121.3-16. 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 oi Its affiliates, does not exceed 500 persons. For purposes of this statement, It) the
number or employees of the business concern is the average over the previous fiscal year of the concern Of
the person employed on a full-time. pan-time or ten'porary 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 concern controls'Or
has the power to control the other, or a third party or parties comrols or has the power to control both.

I 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, entitledM.

AND APPARATUS ' ' by inventorIs)
DAVID CAMERON; THOMAS LYSTER; DANIEL POWERS; BRADFORD GLINER; CLINTON COLE;
and CARLTON MORGAN
 

described in

[ ] the specification filed herewith _ ,
[Wiéppllcation serialnew.tiled Aprll 14: 1994
I ] 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 1.9ici or by any concern which would not qualify as a
small business concern under 37 CFR 1.9(dl or by a nonprofit organization under 37 CFR 1.9(el.
'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 CFI'r,I 1.27l'- 4
 
 

 

NAME __
ADDRESS

[ liNDIVIDUAL [ EISMALL BUSINESS CONCERN [ ]NONPROFIT ORGANIZATION

NAME -
ADDRESS '
 

I I INDIVIDUAL I I SMALL BUSINESS CONCERN I I NONPROFIT ORGANIZATION

I acknowledge the duty to file. In this application or patent. notification of any change In status resulting In
loss ol entitlement to entail entity status prior to paying. or at the time of paying, the earliest of the issue fee

' or any maintenance fee due after the date on which status as a small erltity is no longer appropriate. I37
CFR 1.28(b)]

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 mace with
the knowledge that willful tales statements and the like so made are punishable byline or imprisonment. or

I, both. under section ice: of This 13 C? the Unit-3.: States Code. one that suuh wiiiiui iaieta statements may
jeopardize the validity of the application, any patent issuing thereon, or any patent to which this veniied
statement Is directed.

NAME OF PERSON .SIGNING___. PD ' N —
TITLE OF PERSON OTHER THAN OWNER : ~ 2 m f
ADDRESS OF PERSON SIGNING: Market Place Tower, S ite , rst venue

0

3le ~ Map—mum, DATE“ %______w._

i I V It?" ., ,. ”iii/‘7' /
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. {fig/)7 , *torney Docket 241082000620
IN THE UNITED STATES PATENT AND TRADEMARK QFFICE

In re Application of:  

DAVID CAME Group Art Unit: Unknown Serial No.: 08/227,553 Examiner: Unassigned

Filed: April 14, 1994

For: ELECTROTHERAPY METHOD
AND APPARATUS

VVVVVVVVV
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. § l.l7(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,

 
MORRISON & FOERSTER

755 Page Mill Road '
Palo Alto, CA 94304-1018
(415) 813—5600

Fax: (415) 494-0792

I hereby certify that this correspondence is being deposi -d with he United States Postal
Service as first class mail in an envelope ad

ington, D.C. 20231 on 

 
 

Trademarks, W
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fl \ UNITED Slim .5 DEPARTMENT OF COMMERCE
. . Patent and Trademark Office

Address: COMMISSIONER OF PATENTS AND TRADEMARKS

 
 

 
     

” - ' . Washin to . DE. 20231

H " ’ "m“ g ”72/If”; , “j ,

‘ " a ~ '2 3.1;,-. la - . . «,3
Beretta. 55513 M fl4/‘iiw'l- {JMMEE‘RDH t: - -5: i. toot—Mo

JUN 101994

{mini/{“1513 ABPmessianic a Mascaras ' ”CATlON BRANCH
7'55.“- Past: MILL. seat:
a t . tits scraps-tote
I (at El FliLTl: 1' [“300

- DATE MAILED: “'5" l {V 9'4

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 missing. The required items and fees identified below must be timely‘sigbgitted ALONG WITHTHE YNIENT OF A SURCHARGE for items 1 and 3-6 only of $ l for large entities or
$ for small entities who have filed a verified statement claiming such status. The surcharge is set forth in37 CFR 1.16(e).

If all required items on this form are filed within the pile; sttflbggw, the total amount owed by applicant as a “filler-ge-entity, D 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 he obtained by filing a petition accompanied by the
extension fee under the provisions of 37 CFR 1.136(a).

  
 

he statutory basic filinift'eff)- 'ssing El insuiiicient. Applicant as a e entity [3 smallentity, must submit 35 . to complete the basic filing fee.

ZMditional claim fees of $ E ”LL? as a Mge 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. D The oath or declaration: (// Q
is missing. 'I y

El 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. 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.

Me signature to the oath or declaration mafia-timing; j a reproduction; D 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 37 CFR 1.63, identifying the application by the above Application

1 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 FilingDate, is required.

7. El 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. 

 
 

We} 8. A$ processing fee is required for returned checks. (37 CFR 1.21(m)). l
3 9. C Your filing receipt was mailed in error because check was returned without payment. A;

i u—/ 10. C The application does not comply with the Sequence Rules. See attached Notice to Comply with
Sequence Rules 37 CFR 1.8214325. ’

‘ H ' 11. C Other. .3..-“
 

  ‘ ‘5 .Direct the response and any questions about this notice w 4' M-

:m Division, SpecialProcelsing and ' spondence Branch (703) 30   
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1‘! irfijé , , V PATENT" ‘3' ( " Atty Dkt: 241082000620 
 

1;, r; :‘y' . r”
I hereby cortify thltthil oorralpo‘doxca is being deposited with the $3.4; AMI/"W
United State: Postal Service a first class mail in an envelope I of

- --d Trademarkl, Washington,

REQEWED

JUL 2 7 1994

IN THE UNITED STATES pATENT AND TRADEMARK ofiFPHEATION BMNCH

In Re Application of: I ’4’DAVID CAMERON et al. ‘ g
Serial No.: 08/227,553 Group Art Unit: Unknown

Filing Date: 14 April 1994 ' Examiner: Unassigned éfi/21D
Title: ELECTROTHERAPY METHOD AND '

APPARATUS
0o
1;." ,

INFOEMAllou DISCLOSURE g; cc; $33 2:,c: (T1
STATEMENT QNDER 37 CFR § 1.97 C: ‘23 [3:3

. L ”c ~u «:
. . mm :3 F“

The Honorable Commiss10ner of ‘co F, g3
Patents and Trademarks , C3 51

Washington, D.C. 20231 .uD i

Dear Sir:

The information listed below may he 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 FTC-1449 forms are submitted

Aherewith. The Examiner is respectfully requested to make

Ithis information of official record in the application. The
information includes:

U.S. Patent Numbers: ,

4,328,808 to Charbonnier et al., (05/11/82).
0W3

4,504,773 to Suzuki et a1., (03/12/85). 038 ‘3“
4,574,810 to Lerman (03/11/86). “5 9\a35

-1—
1530141
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PATENT
USSN 08/227,553
Atty Dkt 241082000620

U.S. Patent Numbers ' ed :

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'a1., (06/20/89).

5,107,894 to Ideker et al., (04/28/92).

5,111,813 to Charbonnier et al., (05/12/92).
5,215,031 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).

Foreiganatent Egpligatignsz

European Patent No. 0315368 (05/10/89).

This Information Disclosure Statement is 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 PT041449, indicating that the
references have indeed been considered and made of record

herein.

This Information Disclosure Qta’cement under 37 CF12

S 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

'2“
153014 .1
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153014J

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,

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

‘(415) 813¥5600
Fax: (415) 494-0792
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COM ;$SIONER 0F PATENTS AND TRADEMA‘. .. .5 Docket No. 241082000620
Washington, DC. 20231 PATENT

FORM PTO-1449 (Modified)
LIST OF PATENTS AND PUBLICATIONS

FOR APPLICANT'S INFORMATION DISCLOSURE STATEMENT
IUse several sheets if necessary)

Sheetm_of 2

In the Application of

DAVID CAMERON et al. ‘
05

Art Unit: gim-

Examiner: Unassigned

' U.S. PATENT DOCUMENTS

Serial No. 08/227,553 ‘

Filed: 14 April 1994

Ref. Examiner'5 Document (If appropriate)
gain; lnil I N rn r Dag flue . flags/Sum Eiling Date

4,328,808 _ 05/11/82 Charbonnier et al. W’—

2. 4,504,773 03/12/85 Suzuki et al. I...”""""""

3. 4,574,810 03/1 1/86 Lerman ,._._..._.__

4. 4,595,009 06/17/86 Leinders { WW

5. 4,610,254 09/09/86 Morgan et al., f”

6. 4,745,923 ' 05/24/88 Winstrom ‘ WW

7. 4,840,177 06/20/89 Charbonnier et al. WW"

‘8. 5,107,834 ') 04/28/92 Ideker at al. W'—“““““

9. 5,111,813 05/12/92 Charbonnier et al. W”

10 5,215,081 06/01/93 Ostrofi ”Tm“

115,222,480 06/29/93 Couche at al. fl"

,1; 5,237,989” 08/24/93 Morgan et al. f”

13. 5,275,157 01/04/94 Morgan et al. W”

14. 5,306,291 04/26/94 Kroll at al. _._...——--—--»~'-

Date Considered: 3 “2.0 525‘ 

EXAMINER: Initial if citation considered, whether or not the citation conforms with MPEP 609. Draw a linethrough the citationif in nf m n nd no n id r . In I a f hi f rm wi h
m i 'o Ini

1530141
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l

.COIII, ISSIONER OF PATENTS AND TRADEMAHAS 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 L of _2__

In the Application of

DAVID CAMERON at al.

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

Filed: 14 April 1994 Examiner: Unassigned

FOREIGN PATENT PUBLICATIONS

Ref. Examiner's Document

Desig. Ini1i§|§ Number Date Cogntrx

15. fl ' 0315368 05/10/89 EPO

 [Examinen ' ‘ ' V Date Considered: 3_go..—9.5"
EXAMINER: Initial if citation considered whether or not the citation conforms with MPEP 609. Draw a line
through the citationif not in conformangg and no; considergg, Inglggg a go2! of fl'lififgun with next
chmgnigagion to agnliggnnL

153014.!
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UNITED STA1 as DEPARTMENT-OF GOMMERGE
Patent: and Trademark Office

‘ Address: COMMISSIONER OF PATENTS AND TRADEMARKS
Washington. DC. 20231

. SERIAL NUMBER FILING DATE FIRST NAMED INVENTOFI ATTORNEY DOCKET NO.

 
 

08/227,553 04/14/94 CAMERON D 241082000620

L -' -- ' - ' .
33M 1 / O4 1 1 .

JAMES R . SHAY ART UNIT PAPER NUMBER
MORRISON 8r FOERSTER ”I

755 PAGE MILL ROAD $
PALO ALTO, CA 94304-1018 3305

DATE MAILED: 04/ 1 1/95
This Is a communication lrom the examiner in charge 01 your application.
COMMISSIONER OF PATENTS AND TRADEMARKS

mg application has been examined D Responsive to communication filed on D This action is made final.
A shortened statutory period for response to this action is set to expire E momma). days from thadate of this letter.
Failure to respond within the period for response will cause the application to become abandoned. 35 U‘.S.C. 133

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

1. files 01 References Cited by Examiner, PTO-892. 2. miles oi Draftsman's Patent Drawing neview. PTO-946.
:1. tlce oi Art Cited by Applicant, PTO-1449. 4. D Notice oi Iniormal Patent Application, PTO~152.
5. niormatlon on How to Effect Drawing Changes. PT01474. 6. D
 

Part II SUMMARY OF ACTION

1. mama l h 34 are pending In the application.
Oi-the above. claims are wlthdrawn‘irom consideration.

2. El Claims have been cancelled.

3. E/Cnaims l ’ l7" § 29 5731 are allowed.

4. meme I?“ 2-5- 4 a3 I: 3 4"“ are rejected.
5. I: Claims I

6. El Claims

 

are objected to. 

are subject to restriction or election requirement.
 

1. E] This application has been filed with Informal drawings under 37 C.F.R. 1.85 which are acceptable lor examination purposes. '

a. D Formal drawings are required in response to this Ollloe action.

9. m The corrected or substitute drawings have been received on . Under 37 C.F.R. 1.84 these drawings
are El acceptable; U not acceptable (see explanation or Notice of Drailsman's Patent Drawing Flevlew. PTO-e48).

10. D The proposed additional or substitute sheet(s) oi drawings, tiled on . has (have) been Dappraved by the
examiner; El disapproved by the examiner (see explanation).

11. D The proposed drawing correction, tiled . has been El approved; El disapproved (see explanation).

12. El Acknowledgement is made at the claim for priority under 35 use 119. The cerililed copy has El been received El not been received
El been filed In parent application. serial no. ;1iled on .

13. El Sir-ice this application apppaars to be In condition lor allowance except for lormel matters. prosecution as to the merits Is closed Inaccordance with the practice under Ex pane Quayle, 1935 CD. 11; 453 0.6. 213.

14. In Other

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

Art Unit: 3305

Part III DETAILED ACTION

Claim Rejections w 35 USC S 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 distinctly 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 been 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 wouldxappear

necessary to include a means for monitoring an electrical

parameter in order for the controller to operate as recited.

In claim 34 the reference to the electrodes lacks

antecedence.

Claim Rejections - 35 USC S 102

2. The following is a quotation of the appropriate paragraphs
of 35 U.S;C. S 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(0) of this title before the invention thereof by
the applicant for patent.

3. Claims 13 and 14 are rejected under 35 U.S.C. 5 102(b) as

being anticipated by Bell et a1.

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

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.

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 S 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. Kroll, 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. S 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.

Conclusion

10. The prior art made of record and not relied upon is

considered pertinent to applicant's disclosure.

11. Any inquiry concerning this communication or‘earlier
communications from the examiner should he directed to Ken
Schaetzle whose telephone number is (703) 308~2211.

 
Ken Soho-tale
AU 3305

April 3, 1995
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TO SEPARATE. HC‘ n TOP AND BOTTOM EDGES, SNAP—APART AND ' SCARD CARBON

SERIAL NO. "OUFARTUN'T ATTACHMENT 'TD

(jg/127 55:3 ”3305‘ Nurse
APPLICANTIS)

C ;0\W2ron 6T «I.
U.S, PATENT DOCUMENTS -

CLASS APPROPRIATE

     

 

 
 

 

 

FORM PTO-592 u.s. DEPARTMENT OF COMMERCE
(REV.2-92) PATENT AND TRADEMARK OFFICE  

   

  
NOTICE OF REFERENCES CITED

 

  

 

  
 in C 1!:

DOCUMENT NOV DATE CLASS

 

  
  
  

7—m3 m at I. @07 00—7 -
\Mfi‘l_ --
l-WS' 005' 3

mm 00? ‘

EU 2 9,“
E“ 3-.)

r“ _ a‘1'EL5&5 8 x'6\e(8m o,oflflgllg
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O\1 D 0 {X

Egg
o~l‘lfi3 Fine/I62, e/‘I’

 
 nnflnnnnnnnfl- --mwmmulmmm IIIMEEEEIEIEE --!gmrnmmnum IIIEEEEEHEE IIIMEMEWEEE --umlmmmmmm I-Iflflflflflflflfi lI.l:33:3

II“I“
FOREIGN PATENT DOCUMENTS

 

“BEBE— ---
 OTHER REFERENCES (Including Author, Title, Date: Pertinent Pages, Etc.)

 

—A_—— n—nn
KWJaaLe/e

* A copy of this reference is not being furnished with this office action.
(See Manual of Patent Examininu Procedure. section 707.05 (a).I
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Form Pro 943 (Rev. 10.93) U.S. DEPARTMENT OF COMMERCE - Patent and Trademark Office

r:

ApplicationNo. 22 2 52 3

NOTICE OF DRAFTSPERSON’S PATENT DRAWING REVIEW

PTO Draftpersons review all originally filed drawings regardless of whether they are designated as formal or informal. Additionally,
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.

 
  ‘ B objetttedlcbytheDraftspersonunder37CFR1.84m1.152as

below. The Examiner will require submission of new, corrected
drawings when necessary. Corrected drawings must be submitted
according to the instructious on the back of this Notice.

1. DRAWINGS. 3'7 CFR [84(3): Aesoptable categories of drawings:
Black ink. Color.
_ Not black solid lines. th(s)
_ Color drawings are not acceptable until petition is granted.

2. PHOTOGRAPHS. 37 CFR 1.840))
_ Photographs are not acceptable until petition is granted.

3. GRAPHIC FORMS. 37 CW. 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.
Fig(s)

_ 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)
_ Pspcrnot flexible. strong, white, smooth, nonshiny, and durable.

Sheet(s) .
__ Erasures. alterations, ovenvritings, interlineations, cracks, creams,

and folds not allowed. Sheet(s)

5. SIZE OF PAPER. 37 CFR 134“): Acceptable paper sizes:
21.6 cm. by 35.6 cm. (81/2 by 14 inches)
21.5 cm. by 33.1 cm. (81/2 by 13 inches)
21.6 cm. by 27.9 cm. (8112 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 mptahle size. Sheet(s)  

 
 

5. MARGINS. 37 CPR 1.84(g): Acceptable m
Paper size

21.6 cm.x35.6cm. 21.6 cm X 33.1cm. cm. X 27.9 cm. 21 an. X197 cm.
(8 IIZ‘X 14 indies) (ii iii X 13 inches) ( V2 X 11 inches) (13m Size A4)

  
 

    
  

 

 

T 5.1 cm. (2") 2.5 cm. (1") 2.5 cm. (1") 2.50m.
L .64 an. (1/4") .64- cm. (ll-1") .64 cm. (1/4") 2.5 cm.
R .64 cm, (1/4“) .64 cm. (1/4") .54 cm. (1/4") 1.5 cm.
B .64 cm. (ll ") .64 cm. (114") .64 cm. (1/4") 1.0 cm.

Margins do not conform to chart above.
Sheath)

_’1'ap ( 22 2 its-ft (1..) ____Right (R) __Bottom (B)7. VIEWS. 37 1.8401)
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)

Partialviews. 37 CFR1.84(hJ(2)
_ Separate sheets not linked edge to edge.

Fight)
__ View and enlarged view not labeled separately.

Fish)
._.__ Lang View relationship between different parts not clear and

unambiguous. 37 CFR l.84(h)(2)(ii)_
Fis(s)____..___

Sectional views. 37 CPR 1.84am)
w Hatching not indicated for sectional portions of an object.

Fig(s)
_ Hatching of regularly spaced oblique parallel lines not spaced

sinliciently. 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.
Natal—wow
Hatching of juxtaposed different elements not angled in a different
way. Fig(s)

Alternate position. 37 CFR i.84(h)(4)
A separate view required for is moved position.Finns)

 
o ._

83

Modified forms. 37 CFR 1.84(h)(5)-
_ Modified forms of construaiotn must be shown in separate View.

Finn
 

8. ARRANGEMENT 0P VIEWS. 37 CFR 1.841(1)
_ 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 uptight or turned so that the top becomes the right
side, except for graphs. Fig(s)

9. SCALE. 37 CFR 134(k) .
_ Scale not large enough to show mechanism without crowding

when drawing is reduced in size to two-thirds in reproduction.
Fig(8)____

_ Indication such as “actual size" or ”scale “2" not permitted.
Fight)

_ Elements of same view not in proportion to each other.
Fish)

__ Lines, nmnbers & letters not uniformly thick and well defined,

ean, dangle, and big (except for color drawings).Flg(s) -—

ll.\SHAD1NG. 37 CFR 1.84011)
no Shading used for other than shape of spherical, cylindrical. and

conical elements of an object. or for flat parts.‘
Fig(s)—_____

M Solid black shading areas not permitted. Fig(s)

WACT’ER 0F LINES, NUMBERS, & LETTERS. 37 CFR 134(1)

 

12. NUMBERS, LETTERS, & REFERENCE CHARACTERS. 37 CPR
134(1)) .
_ Numbers and reference characters not plain and legible. 37 CFR

1-84(P)(D Fig(s)
__ Numbers and reference characters used in conjuction with

brackets, inverted commas, or enclosed within outlines. 37 CFR
13403)“) Fig(s)

_ Numbers and reference characters not oriented in same direction as
the View. 37 CPR 1.84(p)(l) Fig(s) _

_ English alphabet not psed.‘ 37 CFR 1.8403(2)Fight)—
# Numbers. letters. and reference characters do not measure at least

.37. cm. (178 inch) in height. 37 CFR(p)(3)
Fists)

13. LEAD LINES. 37 CPR1.84(q)
_ Lead lines cross each other. Fig(s)
A Lead lines missing, Fig(s)
__ Lead lines not as short as possible. Figts)

14. NUMBERING 0F SHEETS OF DRAWINGS 37 CFR 1,840)
__ Number appears in top margin. Fig(s)
i Number not larger than reference characters.

Fins)
_ Sheets not numbered consecutively, and in Arabic numerals.

beginning withrnurnber l. Sheetts)

15, NUMBER OF VIEWS. 37 CFR 1.84(u)
_ Views not numbered consecutively, and in Arabic numerals,

beginning with number i. Fig(s)
__ View numbers not preceded by the abbreviation Fig.

“schna—
W Single view contains a view number and the abbreviation Pig.
m Numbers not larger than reference diameters.

Fi8(5)

16. CORRECTIONS. 37CFR1.s4(w)
‘ Corrections not durable and permanent. Fig(s) (.-

17. DESIGN DRAWING. 37 CPR 1.152
_ Surface shading shown not appropriate. Fig(s)

_ Solid black shading not used for color contrast. » fFis(r)__.— fl
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UNITED STATES IIEPAIITMEIIT OF COMMERCE
Plum: and Tudomlrk Oflioo ‘

Address : COMMISSIONER OF PATENTS AND TRADEMAHKE
Wuhington, 0.8. 20231

SERIAL NUMBER FILING DATE FIRST NAMED APPLICANT ATTORNEY DOCKET NO.

08/227, 553 04/14/94 CAMERON . 241082000612“

 
 

 

  

[— 33M1/0505 7
JAMES R. SHAY
MORRISON & FOERSTER‘
755 PAGE MILL ROAD
PALO ALTO, CA 94304—1018  

DATE MAILED:
05/05/95

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

Commissioner of PM.

3 er Cum m, “25+ 0—? m 21mm: (gage, €142

encfioSEZQ a: 00.07 Q? ‘I'LU: recii'éaQ AVE-ff Fji‘ger‘éncg,
omfl {Jr's Copregfongifl cifidfion on I e, gupfiemmfmi
PTO— 8m Qrm,

M
any"???
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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 Comm ssianer for Patents. Washington,D.C. 2023 on June 23, 1995

was 95’  
     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

APPARATUS

AMENDMENT.UNDER 37 QFR § 1.111

BEFH‘VED
Assistant Commissioner Jim 2] w95for Patents “ '

Washin ton, D.C. 20231 yi‘;fi9' - 1.0 30:00 

Dear Sir:

AMENQMEHI

In response to the Office Action mailed April 11,

1995, please amend this application as follows:

IN THE CLAIMS:

In claim 13, line fif/please insert --and the
electrodeSm- after "energy source".

In claim 14, line/zf/delete "second".

Please rewrite claim 17 as follows:
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\6'aflfi (Amended) A_methgdm£p;_epply;pg
electrotherapy to a patient through electrodee connected to

en energy sourcel the method comprising the following eteps:
charging the energy source to an initiel level;

k discharging the energy soprce agrgse the electrodes
C}\ to deliver electrical energy to the patient in a trencated

exponential biphasic weveform;

monitoring an electrical parameter during the

diegharging epep;

adjueting the tilt of the waveform baeed on the
velpe of the menitored electrical paremeterI the egjusting‘

step comprising controlling the duration of a waveform phage

based on a velue of the electrical paremeter [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. 
l

  
 

J —‘“ Please rewrite claim 20 as follows:

1/“~~~~~~~ gg“'““““ W we
(Amended) The apparatus of claim 2? [further

omprising] wherein the electrical arameter monitor

(kfir comprises a charge sensor providing information to the
 

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

. Please rewrite claim 33 as follows:
 

33 ' (Amended) A method for applying

electrother to a patient through electrodes connected to
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determin" 
 
 

charging

greater than the

3’ dischar
to deliver elect

exponential biphasi waveform. __mfi___mfi__w#_._ri

In claim 34, lines 5-6, delete "across the
electrodes".

Please add the following new claims:

”W arr-“W _. * 35H
-- 2’]- 33’. The defibrillator of claim28 wherein the
energy source comprises primary cell batteries.

. 2'1
g. g? , , _ }y*‘3 361 The defibrillator of claim jfi'wherein the

primary cell batteries comprise lithium-manganese dioxide

4? primary batteries.
all

39. 3F _ ‘ _ ‘ 23 .jfl. The defibrillator of claim.2€’wherein the

connecting mechanism and the controller comprise means for

 

1

delivering a multiphasic waveform without the use of an
inductor.

. 52,. 24
39 3%. The defibrillator of claim ggzwherein the

energy source comprises a capacitor, the defibrillator

further comprising a capacitor precharge circuit.

3* 33{ ' ' 23 9H
3§i The defibrillator of claim.2€’further '

comprising an ECG system. '

an
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2:“ 261"
.39) 46. The defibrillator of claim.a§'further

comprising an LCD display.

25 - a4 37—
55 AI. The defibrillator of claim 46 further

comprising a PCMCIA memory card. 39
“.31? . _ 54

- 5 42. The defibrillator of claim Al'further

Comprising means for displaying ECG information stored in

the PCMCIA card on the LCD display.

3?. Zfliab
91' 95. The defibrillator of claim 3% wherein the

energy source comprises primary cell batteries.

4.33‘ 28-31 ‘3 44. The defibrillator of claim Afl'wherein the

primary cell batteries comprise lithium-manganese dioxide

primary batteries.

no 233“
QQ'AS. The defibrillator of claim 22 wherein the

connecting mechanism and the controller comprise means for

delivering a multiphasic waveform without the use of an
inductor.

J4" yr?"
”0 461 The defibrillator of claim if wherein the

energy source comprises a capacitor, the defibrillator

further comprising a capacitor precharge circuit.

“1. 9%? _ . . '31 3944. The defibrillator of Claim 2! further

comprising an ECG system.

wer- W“
“L: 44. The defibrillator of claim &1 further

comprising an LCD display.
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WM- H-5 “#5"49. The defibrillator of claim kg further

comprising a PCMCIA memory card.

NH“ w 43
. 50. The defibrillator of claim 49 further

comprising means for displaying ECG information stored in

the PCMCIA card on the LCD display.

13'

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

H-
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 source to a

level less than the initial discharge level prior to the

step of charging the energy source to the initial discharge
level.

1

53. The method of claim 14 wherein the step of

removing the  

 
 

ditional impedance from the electrical

pathway is per ormed prior to the end of the discharging
step.

54. e ks od of claim 33 wherein the first
charging step is erformed in response to activation of a
defibrillator.

pflv W5 _
95. 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;

disbharging the energy source across the electrodes
to deliver electrical energy to the patient.

w‘k-Am - 14’7"”
561‘ The method of claim 56 wherein the initial

level is below a charge level that could harm a patient.

M” M “1
37. The method of claim 58 wherein the first!

Charging step is performed in response to activation of a

defibrillator. '

. my ”'1
5;? fig; The method of claim 55 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. --

REMARKS -~~lllmfi_fi___m____u_r/
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.g. § 112

,The Examiner rejected claims 14, 16-25 and 34 under

35 U.S.C. § 112 as being indefinite. with respect to claim

14, the Examiner pointed out that the recited "second

defined range" was vague since no first defined range had

been recited. Applicants have deleted "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 wayeform 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. I

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 conforming 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.

Re'e tion Under 35 U.S C. 102 b 0v r Bell t 1

The Examiner rejected claims 13 and 14 under 35

U.S.C. § 102(b) as being anticipated by Bell et al. The
Examiner liSted two Bell et al. references On the

accompanying 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 resistance monitor

(in the form of a high impedance oscillator) to determine

the patient resistance 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 a;

' 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, Applicants have

amended claim 13 to point out that the recited-impedance is
an element separate from the electrodes and that the

impedance forms a circuit with the patient, the energy
source 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 in this 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.

Rejectign Under 35 U.S.C. § lgzje) 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. In.

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 supported by the disclosure 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 Linger 35 U.S.C. § 103 i '
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 PTO-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 suggest 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
response 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 I

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 I
respectfully suggest that these new claims are allowable as
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
claims 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 rejection.

.11.
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Applicants have done so, as discussed above. Claim 34 is

therefore now allowable over the prior art of record.

VCONCLUSION

For_the reasons stated above, claims lu58 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 that an extension and/or other relief is .

required, 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. V I

Respectfully submitted,

 
   mes R. Shay

Registration No. 32,062

LLZLZZégétS::____lDate: '

MORRISON & FOERSTER
345 California Street
San Francisco, CA 94104
(415) 677-6394

Fax: (415) 677-7528

2156401

.. 12 _
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UNITED STATES DEPARTMENT OF COMMERCE iPatient: and Trademark Office ‘
\Addreae: COMMISSIONER OF PATENTS AND TRADEMARKS

Washington. DC. 20231

“W FIRST NAMED mvemon

08/227 . 553 04/ 14/94 CAMERON

 
 

D 241082000620

JAMES R SHAY BBMl/tOli-B fin ‘MORRISON & FOERSTER mum PAPEHNUMBER I
755 pace MILL ROAD (K
PALO ALTO, CA 94304~1018 3305

DATEMAILEDI 10/13/95

This Is a communication trom the examiner in charge of your applicatlon,
COMMI$SIONEH 0F PATENTS AND TRADEMARKS

ml: application has been examined mwpmslve to communication filed on 7,.2) — 9( [I This action is made final.

A shortened statutory period for response to this action is set to expire 3 month(s).%days from the date of this letter.Failure to respond within the period for response will cause the application to become abandone 35 l.l.S.G. 133

Pm I THE F LLOWING ATTACHMENT(5) ARE PART OF THIS ACTION:

1. Notice of References Cited by Examiner, PTO-892. 2. D Notice of Draftsman's Patent Drawing Review, PTO-94a.
3. Notice of Art Cited by Applicant. PTO-1449. 4. D Notice of Informal Patent Application, PTO-152.
5. D Information on Howto Effect Drawing Changes. PTO-I474. 6. D

Part II SUMMARY OF ACTION ‘

1. IE/Clalms i “— Z ‘ are pending in the application.
 

 

 

 
 

Of the above. claims are withdrawn from consideration.

I. D Claims ‘ have been cancelled.

73. mialme i i _ i2 l 7 2 Q ”— SM? are allowed.

11. metros [’3‘ ”(6 Y‘ 28‘ are rejected.

5. D Claims are objected to.

6. D Claims are subject to restriction or election requirement.
 

7. D This application has been flied with Informal drawings under 37 c.F.Fi. 1.a5 which are acceptable for examination purposes.

3. [:1 Formal drawings are required In response to this Office action.

9. D The corrected or substitute drawings have been received on . Under 37 C.F.R. 134 these drawings
are U acceptable; El not acceptable (see explanation or Notice of Drafiemen's Patent Drawing Review. FTGQ48).

10. U The proposed additional or substitute sheet(e) of drawtngs. filed on . has (have) been Elapproved by the
examiner; El disapproved by the examiner (see explanation).

‘ 11. E] The proposed drawing correction, tiled . has been Dapproved; E] disapproved (see explanation).

12. D Acknowledgement is made of the claim int priority under 35 U.S.c. 119. The codified copy has El been received [2] not been received
El been tiled in parent application. serial no. ;i|ied on .

13. D Since this application apppears to be In condition for allowance except for iormai matters, prosecution as to the merits is closed in
accordance with the practice under Ex parte Quayle, 1935 CD. 11; 453 0.13. 213.

14. D Other

EXAMINER‘S ACTION
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Part III DETAILED ACTION

‘Cflaim Rejections - 35 UBC § 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 the.

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 obviousness—type double patenting as being

unpatentable over claim 43 of copending application Serial

No. 09/103,937 in View of Bach, Jr.

This is a pntwisional obviousness—type double patenting

rejection.
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The use of truncated exponential biphasic waveforms in the

defibrillator art is well—known and commonly employed to

effectively revert cardiac arrhythmias (note Bach, Jr.).

Furthernbre, 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.‘

4

claim Rejections - 35 USC § 102

4. The following is a otation of the appropriate paragra he
of 35 U.S.C. § 102 that orm the basis for the rejections un or
this section made in this Office action:

A erson 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.

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 leadscto 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 as;

monitored during discharge.

Response to Amendment

Concerning claims 13 and 14, the examiner considers an

electrode to be distinct from a lead. Such a distinction means

that the examiner can still consider 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. Claims 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

considered pertinent to applicant's disclosure.

10. Any inquiry concerning this communication or earlier
communications from the examiner should be directed to Ken

Schaetzle whose telephone number is (703) 308—2211.

\T‘J'VLUAM E WWW
PR-Paflnw \Tu fun/17.114"

w —* Lé
K.S.

October 2, 1995
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sent by': HEARTSTHEAM 1 206 934 9694; 09/29/97\12:12PM;J31-fix #571;Fage 1/2

@EARTSTREAM

Facsimile Cover Sheet

To: Mrs. Watson

company: USPTO
Phone: 703.305.8140

Facsimile: 703.308.6672

 

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

Facsimile: 205-834-9694

Date: 29 Sep 97

Pages including this 2
cover page:

Comments:

Attached is a copy of the 892 prepared by Examiner Schaetzle, which

was attached to Paper No. 8.

QONFIQENTJAIJI Z QOHCE
This facsimile may contain confidential or privileged information.‘ Unless you are the addressee,
or authorized to receive for the addressee, you may not copy use, or distribute the contents. of this

facsimile. If you have received this facsimile in errox, please advise us immediately by telephone
' at 206.443.7630. ‘ ,
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Application No, Applicantie)
, . Gammon at Al.

InterVIeW summary Examiner ' Group Art Unit i U
IIIIIIIIIIIIIIIIIIIIIIIIIIIII

‘ All‘pai‘ticipants (applicant, applicant's representative, PTO personnel):

(1 )_ Ken Schaetz/e (3)

(Ziwm (4)w
page Interview Jan 17, 1996‘

  

    Typ “ IXI Telephonic [:1 Personal (copy is given to applicant applicant's representative).
  

 Exhibit shown or demonstration conducted: :I Yes IXI No. If yes, brief description:

. Agreement [I was-reached. IX] was not reached.

Claimls) discussed: 15 and 1e
 

ldeiitification of prior art discussed: ,
' Bachfl'Jr. ' '
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Office action, Applicant is not relieved from providing a separate record of the interview unless box 1 aboveis also checked.

Examiner Note: You must sign and stamp this form unless it is an attachment to a signed Office action.

 
 

u. s, Faunt and Trad-mane of"!!!

105



106

,9“ 23:00 “4.2/5“
 

 
 

PATENT
Docket No. 241082000620

 
 

CERTIFICATE OF MAILING BY “FIRST CLASS MAIL”

 I hereby certify that this correspondence'1s being deposited with the United States Postal Service as first class mail1n an envelope addressed to:Assistant Commissioner for Patents Washington DC 20231, on January 24 1996.

Mb.Christian Neville 
TN THE UNITED STATES‘PATENT AND TRADEMARK OFFICE

ill/ll ,.

In the application of: Examiner. K. Schaetzle " RECEIVED

‘ David Cameron et a1. ' Group Art Unit: 3305 H.321 7 1996
Serial No.:' 08/227,553 " ‘

GROUP .300

Filing Date: April 14, 1994 ‘ lg ,_ w“ ,
For: ELECTROTHERAPY METHOD AND jg

APPARATUS /O
 

PETITION FOR EXTENSION OF TIME

Assistant Commissioner for Patents
Washington, DC. 20231

Dear Sir:

The following extension of time is requested in response to the Office Action dated

October 13, 1995.

[21 One month from January 13,1996 to February 13,1996. The extension fee13
$55.00

El A check in the amount of $88.00 ($55.00 + $33.00) is attached to transmittal.

 

sf~75589

106



107

The Assistant Commissioner is hereby authorized to charge any fees under

37 CPR. §§ 1.16 and 1.17 that may be required by this paper, or to credit any overpayment to

W.A duplicate copy of this sheet is enclosed.

Dated: January 24, 1996
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At, Atty Dkt 241082000620

clarifiiil in?an envelope addressed to: Assistant Commissioner for Patents, Washington, DC. 20231 on
 

4.1mm ’ WW WWDate Signature

IN THE UNITED STATES PATENT AND TRADEMARK 0FFI¢E

#5/9’ .

In Re Application of: David Cameron, et a1. g/fi it
51Serial No.: 08/227,553

Filing Date: April 14, 1994

Group Art Unit: 330%?
Examiner: K. Schaetile RECEIVED

Title: ELECTROTHERAPY METHOD AND FEB 47 1996APPARATUS

AMENDMENT

Assistant Commissioner for Patents

Washington, DC 20231

Dear Sir:

GROUP 300

g . 0,... on f”

4

In response to the Office Action mailed October 13, 1995, please amend this

application as follows:

IN THE CLAIMS:

/
Please cancel claims 13~16.

, In claim 18, line 9, please insert --an electrical pammeénonitorr- after “',".

Please add the following new claims:

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

f:\shayfiwinworrhpatent\2000620\nmend.doc

-- ' 7 . A method for applying electrotherapy to "a ptitient'through‘élécmdes 
1 ‘ ' USSN 08/227,553
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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.

39 . j” 5‘
5')” 66f The method of claimfiw’herein the removing step comprises operating a

switch associated with the additional impedance.

63' fir 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 s'tep;

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.

5v 5* 53

5* ,62.’ The method of claimfi‘l’ wherein discharging step and the monitoring step
begin substantially simultaneously.

fié 35’6” The method of claim gifwléefirein the monitored parameter is time for
delivering a predetermined quantity of charge to the patient.

510.311 5555
£4. The method of claim 66’wherein the discharge parameter is waveform

duration.

f:\shayj\winword\parent\2000620\arnend.doc 2 USSN 08/227,553
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' 5.5

The method of claim 65 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 USS. § 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

SN. 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. § 102‘as 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\patent\2000620\amend.doc 3 I 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 waveform

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 161-65 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 discharge 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.

W

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,

1995, as well as other references which hewe not yet been made of record in thlfi ease.

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

Statements and to make them of recprd in this application.

.13
t _,/ ,

f:\shayj\winword\patent\2000620\amend.doc \ 4 USSN 03/227,553
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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 Tradeka Office determines that an extension and/or other relief is

required, 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. -

Respectfully submitted,

was?
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\pntent\2000620\unend.doc 5 V USSN 08/227 ,553
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PATENT
Docket No. 241082000620 '

CERTIFICATE OF MAILING BY “FIRST CLASS MAIL"

. .' I at this correspondence is being deposited with the United States Postal Service as first class mail in an envelope addressed to:
Assistant Commissioner for Patents, Washington DC. 20231, on January 24, I996.

(Eighth—«IV:Christian Neville

  
 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In the application of: Examiner: K. Schaetzle

David Cameron et al. Group Art Unit: 3305

Serial No.3 08/227,553

Filing Date: April 14, 1994

For: ELECTROTHERAPY METHOD AND
APPARATUS

 

AMENDMENT TRANSMITTAL

Assistant Commissioner for Patents

Washington, DC. 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.IE

El No additional fee is required.

El Other enclosures: postcard.

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

INDEPENDENT
CLAIMS

MULTIPLE DEPENDENT CLAIM(S) (if not previously paid for and $250.00
presented for the first time)

i . . . w ' ” .. . TOTAL OF ABOVE CALCULATIONS 2

Reduction by I»: for filing by small entity (Note 37 CPR. §§ 1.9, 1.27, 1.28). ' $88 00 .

‘ ‘ ‘ ‘ ‘ ‘ ‘ TOTAL = ‘ $88 00

[2| 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 CPR. §§ 1.16 and 1.17 which may be required by this paper, or to credit any
overpayment toW.A duplicate copy of this sheet is
enclosed.

Dated: Januaiy 24, 1996
Respectfully submitted,

By: ESQi: I r M
Stuart P. Kaler

Registration No. 35,913

Morrison & Foersterm
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—75573
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 I hereby certify that this correspondenceis being deposited with the United States Postal Service as first class mailin an envelope addressed to:
Assistant Commissioner for Patents, Washington, DC 20231, on January3,1996.

(”mi-{cue WA.Christian Neville  

 
 

I“
r i" '

it"s“ 1);} IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
Q: \ :61

«\fex, 511}!
e a lication of: Examiner: K. SchaetzlePar 3.Intfll'13}?

DAVID CAMERON et a1 Group Art Unit: 3305

Serial No.: 08/227,553 9490/0 /----_’. O 3uFiling Date: April 14, 1994 ' /L///(/‘r’<_’

For: ELECTROTHERAPY METHOD i (J. -AND APPARATUS V 7"
 

SUPPLEMENTAL INFORMATION DISCLOSURE

STATEMENT UNDER 37 C.F.R. § 1.97

Assistant Commissioner for Patents
Washington, DC 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 C.F.R.r§ 1.56. The Examiner is requested to make the following citation of record in the

application.

U.S. PatentNO. 4,850,33710 Bath, 11. (07125189). ,

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 toW

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 CPR. § 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

prior art to the subject invention.

CERTIFICATE OF PROMPT FILING

I 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. § l.56(c) more than three months prior to the filing of the enclosed

Information Disclosure Statement.

Dated: Januaryé, 1996

Respectfully submitted,

  S art 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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i Form PTO-1449 Docket Number 241082000620

INFORMATION DISCLOSURE CIT u TI/ON‘MEMW
IN AN APPLICATION ' f“

‘ (Use several sheets ifnecesmry)

Application Number 08/227,553 

DAVID CAMERON at al,

 

Filing Date If
Appropriate

 FOREIGN PATENT DOCUMENTS

Date Doilinnent Country Class Subclass TranslationYES NO _

OTHER DOCUMENTS

  

  
  

  

 

(including author, title, Date, Pertinent Pages, Etc.)
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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.
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t} J *
UNITED STATEL .(EPARTMENT OF COMMERCE
Patent and Trademark Offlce
Address: COMMISSIONER OF PATENTS AND TRADEMARKS

Washington, D.C. 20231
 

08/227,553 04/14/91; CAMERON D 24108 .JO 0

C E.ZI..E K

f‘ 33M1/O419 ‘1 m
JAMES R. SHAY
MORRISON & FOERSTER
755 pm MILL Rom

PALO‘ALTO, CA 94304—1018 o "i
DATE MAILED: OM 1 9 / 96

Please find batcw and/or attached an Office communicatlon concerning this applicatlon or '
proceedlng. s - ‘
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Application No. Applicantis)

08/227,553 Cameron at al. .

 Office Action summary Examiner Group Art Unit j ‘ l I I j
—-|iiiliiiliIIiliiililiiliiiliillii

IX] Responsive to communication(si filed on Jan 29 1996 and the interview ofA rI'l 11 1996 

IE This action is FINAL.

G 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 pane Quayle, 1935 CD. I i; 453 0.6. 213.

A shortened statutory period for response to this action is set to expire 3 monthIs), or thirty days, whichever is
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 CPR 1.136Ia).

Disposition of Claims

X] Claimis) 1-12, 17-30, and 32—65 is/are pending in the application

Of the above, claimlsi is/are withdrawn from consideration.

X] Claimis) 1,-3 6712 17725 28730 and 32-65 \ is/are allowed. 

is/are rejected.W Claimisigmgfl—M
Claimis) ‘ is/are objected to.W 

 
 

Claims are subject to restriction‘or election requirement.

Application Papers 

 
 

See the attached Notice of Draftsperson's Patent Drawing Review, ITO-948.

:I The drawingis) filed on is/are objected to by the Examiner. _

_‘ The proposed drawing correction. filed on is :iapproved [disapproved
 
 

The specification is objected to by the Examiner.
 

:1 The oath or declaration is objected to by the Examiner.

Priority under 35 U.S.C. § 119
Acknowledgement is made of a claim for foreign priority under 35 U.S.‘C. § 119(aiwidl.
V Al —| Some* flNone of the CERTIFIED copies of the priority documents have been

E] received.

 

  
 

  
 

i: received in Application No. (Series Code/Serial Number] 
I: received in this national stage application from the International Bureau (PCT Rule 172(6)).

*Certified copies not received: 

D Acknowledgement is made of a claim for domestic priority under 35 U.S.C. é 119(ei,

Attachmentls) r

W Notice of References Cited, PTO-892
Xi Information Disclosure Statementis), PTO-I449, Paper No(s), 11, 13

m Interview Summary. PTO-413
3 Notice of Draftsperson‘s Patent Drawing Review, PT07948
3 Notice of Informal Patent Application, PT07152 

  
--- SEE OFFICE ACTION ON THE FOLLOWING PAGES
 
U. 5. Patent and Trademark Office
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Serial Number: 08/227,553 ~2-
Art Unit: 3305

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 point

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 thiSrerror.

Claim Rejections “ 35 USC § 102

2. The following is a quotation of the appropriate paragraphs
of 35 U 8.0. § 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 8.0. § 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.Q.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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Art Unit: 3305

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. Claim727 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. 1

7. Claims 4 and 5 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.

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. § l.l36(a)i

A SHORTENED STATUTORY PERIOD FOR RESPONSE TO THIS FINAL
ACTION IS SET TO EXPIRE THREE MONTHS FROM THE DATE OF THIS
ACTION. IN 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 LXPIRE 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.

5%
April 14, 1996  

WILL M E. KAMM
PRIMARY EXAMINER

ARI um 335
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Application No. Applicantls)

08/227,553 Cameron at al.
Examiner Group Art Unit

Ken Schaetzle 3305

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

 
 

  
 

 
 

Interview Summary
 

(1) Ken Schaeizle I3)

(21 May—MW {4)

Date of nterview Apr 11, 19.96
 

   
 

Type: Telephonlc Personal (copy is given to C applicant El applicant's representative].

 Exhibit shown or demonstration conducted: Yes :I No. If yes, brief description:
Demonstration of the defibrillator was iven showin its size and wei ht alon with the s stem manitorin feature. 
M

Agreement [I was reached. IX] was not reached.

Claimls) discussed: 5, 26, 31, and 61~65

Identification of prior art discussed: ,
Pics: (5 352,239) and the Kouwenhoven article entitled "The Develo ement of the Defibrillator. "
—_—m_—_m_____m,_————r~m———~u_

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. 9., charge). Examiner concurred. Examiner referred attorney to the

‘ Kouwenhoven article in regards to claim 31 and its reference to an external defibrillator‘emgloymg an energy of l00J._
Attorney agreed to cancel claim 31 in light of Kouwenhoven. Claim 4 also discussed to correct an antecedent hasis'w
problem. If the case is subsequently deemed to be all0wable, the examiner will make these changes by Examiner'sAmendment. _—._.—m_—
 

 

(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. D It is 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 OF THE INTERVIEW. (See MPEP
Section 713.04). It 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. I: Since the Examiner's interview summary above (including any attachments) reflects a complete response to
each of the obiections, reiections 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 aboveis also checked.

 

  
' Examiner Note: You must sign and stamp this form unless it is an attachment to a signed Office action.

II 5 instant and Trademark (mine i “I" i

138



139

 
 

 
 

 

 
 

 

 

App|ication No. Applicanfls)
’ 08/227,553 Cameron at al.
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Atty Dkt 241082000620

  

  
 

= =iling Under 37 C. F. R. § 1.8

I hereby certify that this correspondence'Is being deposited with the United States Postal Service as firstcl s meii'In a lenvelope addressed to Assistant CommlesIonert nt 0X AF Washington,D.C.20231onMu£15_m.
No 7 qY‘ nne Snyder. Reg. ND. 374413 

IN THE UNITED STATES PATENT AND TRADEMARK OFFIC . RECEIVED

mm 1 II 1996
In Re Application of: David Cameron, et a].

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, pursurmt 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 requested to make

this information of record'in the application. The information includes:
010111 05/09196 till.2273”if

1. Product information for Model H MSA Portable DefibrillatoMBnlletinfiNo.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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PATEl . 1

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 .

37 C.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. ' I

Please direct all future telephone calls and correspondence to Applicants’ attorney

Stuart P. Kaler at the address and telephone number listed below.

Respectfully submitted,

”’7

James R. Shay
Registration No.132,062

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

INFORMATION DISCLOSURE
CITATION IN AN APPLICATION

ber (Optional)
24108-20006.20  
  
 

Applicant
David Cameron, et al-

Flllng Date
14 April 1994

 

 
 

 

 
Use several sheets if necessa

Examiner Document Number Date
NO. Initial

 

 

  
Reference Examiner Class Subclass Translation ,
No. initial

YES

 
 

  
 

 
   

 

OTHER DOCUMENTS
Reference Examiner Title, Date. Pages. etc.
No. initial

4 t
1

.‘A

If. Product information for Model H MSA Portable Defibrillator Bulletin No. 1108-2 - 4 5..

’4. Product information for MSA Portable Defibrillator gBuIletin No. 1108-1 ; 4 . ..
  
 
 

 

  
  

Examiner " K - Date Considered Q 7 67(0
EXAMINER: Initial if citation considered, whether or not citation is in conformance with MPEP 609. Draw line i ‘
through citation if not in conformance and not considered. include copy of this form with next communication -
to the ac ulicant. ‘ f \

PTO/SBIOB (2-92) Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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Atty Dkt 241082000620 
 

  
 Certificate oi Mailing Under 37 C.F.R. § 1.8

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 Commissions at , BOX AF, Washington, D.G. 20231 on Mam.

" c: ‘r Ll
y nne nyder,Reg.No.37.448

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In Re Application of: David Cameron, et a1.

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 “measé

Please cancel claims 26, 27 and 33.

Please add the following new claims:

C/
l ‘ USSN 08/227,553
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 PATElV 1‘

Atty Dkt 241082000620

m
at? “9“”The defibrillator of claim 28'wherein the energy source comprises a

( capacitive energy source sized between 60 and 150 microfarads.f D
W a”

‘ ”677 The defibrillator of claim”wherein the energy source comprises a

capacitive energy source sized between 60 and 150 microfarads. —-

//___.~v
REMARKS

This Amendment responds to the Office Action dated April 19, 1996. Claims 1‘—

12I 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, second 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.

glaims 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 a1. and Walcott et a1. 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 03/227,553
99-.
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Atty Dkt 241 082000620

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 respectfiilly 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 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.

Respectfully submitted,

: lames R.Shw
Registration No. 32,062

MORRISON & FOERSTER LLP
345 California Street

San Francisco, CA 94104
(415) 677-6159
Fax: (415) 677-7522

3 ' V USSN 08/227,553
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,lti PATENT
Docket No. 241082000620 ,

 Certificate of Mailing Under 37 C.F.R. § 1.8

l hereby cenliy that this correspondence ls being deposited with the United States Postal Service as first class mail In an envelope
addressed to: Assistant Commissioner lorP : -- ashlnglon. D.C, 20231onm1mm.

if’‘ Ma. No 314M

 

     

 iii7"
Gee ly Anne Sn - er, Reg, No. 57,448  

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In Re Application of: David Cameron, et a1.

 Serial No.: 08/227,553 Grouvart'Unit‘

Filing Date: April 14, 1994 Examiner: K S'ciiitetz
Title: ELECTROTHERAPY METHOD AND EXPEDITEDVPR c DURE .—

APPARATUS GROUP 3305

,2 .- “it” mi")AMENDMENT TRANSMITTAL HM; ,t... t t.

NM l t WBox AF ,,

Assistant Commissioner for Patents ' GROUP 3300Washington, DC. 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:

El A verified Statement of Small Entity Status was previously submitted on May 26,1 994.

El A petition for Extension of Time is ene105ed.

IE No additional fee is required for the Amendment.

El Other enclosures:

1. Petition to Consider an Information Disclosure Statement,

Supplemental Information Disclosure Statement and Certificate of
Prompt Filing

2. PTO Form 1449, 2 references

3. Check in payment of the Petition fee

146

  



147

4. Postcard

The fee (if any)for the amendment has been calculated as follows:

INDEPENDENT 12- 12 x$78.00 $0.00
CLAIMS

MULTIPLE DEPENDENT CLA|M(S) (ll not previously paid for and

. ' .. _ EXTENSION FEE

. TOTAL OF ABOVE CALCULATIONS =

‘ Reduction by Hfor filing by small entlty (Note 37 C.F.Fl. §§ 1.9, 1.27, 1.28).

presented for the first time) ' 
Dated: May'2, 1996

Respectfully submitted,

1"
B ‘ .A

James R. Shay
Registration No. 32,062

Stuart P. Kaler
Morrison & Foerster LLP
345 California Street
San Francisco, CA 94104
Telephone: (415) 677-7159
Facsimile: (415) 677-7522

2 , Serial No. 08/227,553Docket No. MICE-20006.2()
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 MAELE'D Patent Ind Trademark Office"e ASSISTANT SECREI'ARY AND COMMISSIONER

Jim 6 M "an: o! " at; pfiTEUNTe ergo gSSEEM/mxs M.- as m on, ..

I '1I

“I bHOUF‘ 3300

In re Application: '1 : DECISION ON PETITIONDavid Cameron et al. : UNDER 37 CFR 1.97 FOR

Serial No.: 08/227,553 : CONSIDERATION OF
Filed: 04/14/94 : INFORMATION DISCLOSURE
For: Electrotherapy Method 2 STATEMENT AFTER FINAL

And Apparatus

The petition under 37 CFR 1.97(d)(2)(ii) for consideration of an
information disclosure statement filed after final rejection has
been:

[ x ] GRANTED

[ ] DENIED 

The petition lacks:

[ l The required fee under 37
CFRl.97(d) (2) (ii) and l.17(i)(1).

[ ] A proper certification as specified
in 37 CFR l.97(d)(2)(i) and l;97(e).

The Information Disclosure Statefient has been
placed of record in the file and will not be
considered by the examiner.

Marvin M. é?
Supervisory Patent Examiner
Art Unit 3305

VMML:jfb

James R. Shay
Morrison & Foerster
755 Page Mill Road
Palo, Alto, CA 94304—1018

148



149

 
Applicantls)
 

  
 

Application No.
08/227,553 Cameron et al.

Examiner Group Art Unit
Ken Schaatzla 3305

All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
hefeWith (or Drevi0uslv mailed), a Notice of Allowance and Issue Fee Due or other appropriate communication will bemailed in due course.

Notice of Allawability  
 

 
K This communication is responsive to the tale honic interview of June 70, 1.9.96 
 

K The allowed claimis) is/are 1-12, 17-25, 28-30, 32, 34752, and 55~67

E The drawings filed on are acceptable.  
 Acknowledgement is made of a claim for foreign priority under 35 U.S.C. E 119(al-(dl.
 
 

    
 

I All Some" | None of the CERTIFIED copies of the priority documents have been 

received.

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

 
 
 

  
) m received in this national stage application from the international Bureau (PCT Rule 17.2(all.

 

“Certified copies not received:

I: Acknowledgement is made of a claim for domestic priority under 35 U.S.C. § 119(9). 

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 1.135(a].

D 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.

RI Applicant MUST submit NEW FORMAL DRAWINGS

:I because the originally filed drawings were declared by applicant to be informal. #

XI including changes required by the Notice of Draftsperson's Patent Drawing Review. PTO-948, attached hereto 'or
to Paper No. 5

:1 including changes required by the proposed drawing correction filed on , which has been
approved by the examiner.

[J including changes required by the attached Examiner's Amendment/Comment.

  
Identifying indicia such as the application number (see 37 CFR 1.84ici) 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.

D 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.

Attachmentis)

Noticevof References Cited. PTO-892

N Information Discioswe Statementls), PTO-1449, Paper Noisi. i5 ‘ W ‘1A Notice of Draftsperson's Patent Drawing Review, PTO-948

I: Notice of Informal Patent Application, PTO-152 MARVIN -LATEEF
K Interview Summary, PTO-413 SUPERVISORY PATENT EXAMINER

. GROUP 3300DR Examiner's Amendment/Comment

 
 

  

 
Examiner's Comment Regarding Requirement for Deposit of Biological Material

] Examiner‘s Statement of Reasons for Allowance /

 

 

 
u a a...” “.i “you.” Ann;
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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 Examineer Amendment was given in a

telephone interview with Mr. James Shay on June 10, 1996.

2. The application has been amended as follows:
*********************************************************

Claims

Claims 53 and 54 were cancelled.
In claim 60, line 1, the number "13" was replaced by the

number eeSS-e.

**************************************************i******

3. Any inquiry concerning this communication or earlier
communications from the examiner should be directed to Ken

Schaetzle whose telephone number is (703) 308-2211, and whose SPE
is Marvin Lateef. Official communications may be sent by FAX to
(703) 305—3590.

 gRVIN M. LATEEF
SUPERVISORY PATENT EXAMINER

.8. . GROUP3300
June 10, 1995 '
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Application No. Applicantls)

08/227,553 Cameron at al.
Examiner Group Art Unit

Ken Seheetzie 3305

All participants (applicant, applicant‘s representative, PTO personnel):

  
 

Interview Summary

  
 

(1) Ken Schaet‘zle (3)

(2) James Shay (4)

Date of Interview Jun 70, 7996 

  Type: IX] Telephonic I: Personal (copy is given to [7 applicant 3 applicant's representative).

 Exhibit shown or demonstration conducted: C Yes fl No. If yes, brief description:
 
 

Agreement MI was reached. I] was not reached.

 
Claimls) discussed: 53, 54, and 60

Identification of prior art discussed:
N/A

IIIIIIIIIIIIIIIIIIIIII

 
 
 

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. § 1 12 errors agreed to. See Examiner ’5 Amendment.  a
   
  
 
 
   
  
 

(Affuller 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. DE It is 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 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. m Since the Examiner's interview summary above (including any attachments) reflects a complete response to

each of the objections, reiections and requirements that may be present In the last OIIICE 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 aboveIs also checked.

Examiner Note: You must sign and stamp this form unless it is an attachment to a signed Office action. II C Datum and Tradlmark Ofllce II a
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m

K_/ ’ . , UNITED STATE. ,LRARTMENT OF COMMERCE

f9“ "*3“ Patent and Trademark Office
Addree\s: Box ISSUE FEE

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

I— ' semincfi
JAMES R. SHAY
MORRISON g, FQERSTER NOTICE OF ALLOWANCE
“.755 PAGE MILL ROAD I AND ISSUE FEE DUE
PALO ALTO, CA SJISDAvI 0‘18

D Note attached eommunleetlon from the Examiner
[:I This notice ll leaned In View of applicant‘s communication flled 
 

 I SERIES cooE/eERIAI. NO. I FILING DATE TOTAL CLAIMS  
 

 

EXAMINER AND GROUP ART UNIT DATE MAILED 

081223.555! autumn”, 058 SITTIAELT'ZLE, K . . €45  Flrlt‘ Named
Applicant

TITLE OFINVENTION

 

 
 
 

 
  

 

  ELEGTRQTHERAPY METHOD AND [IIIE’JE'12RA'I‘IJS

 
YES“. $69.5 0E)

  II'LI I H“!

  f , ,
"THEISSUEFEE WI? iEPA! , , - aNTH FROM THE MAILING DA TEOF THIS NOTICE OR THIS

APPLICATION SHAI, BE RE“WWW;

HOWTO FIESPOIIID TO THIS NOTICE:
I. Review theSMALL ENTITY Status shown above. If the SMALL ENTITY is Shown as NO;

‘If the'SMALL ENTITY‘i shown as YES, verify your A. Pay FEE DUE Shown abOVGI 0i
. recurrent SMALL ENTI ‘status: ., B. File verified statement Of Small Entity Status before, or with.

- pay of 1/2 the FEE DUE shown above.
A. lfsthe status is changed, pay twice the amount‘of the

FEEDUE Shown above and notify the patent and
Trademark Office of the change in status, or

B. If the Status Is the same, pay the FEE DUE shownabove.

ll..PaIt. B of this, notice should be completed and returned to the Patent and Trademark Office (PTO) with your ISSUE FEE.
'Evenifthe ISSUE FEE has already been paid by charge to deposit account, Part B should be completed and returned.
Itycuare charging the ISSUE FEE-to your deposit account, Pan C of this notice should also becompleted and returned.

Ills-Alicornmunlcatlonsregarding this application must give series code (or filing'date), serial number and batchenumber.
' 7 Please direct all'communlcation prior to issuance to Box ISSUE FEE unless advised to contrary. J .-

IMPORTANT REMINDEFI: Patents Issuingon applications filed on or after Dec 12,1980may require payment of
maintenance fees. It is patenree’s responsibility to ensure timely payment of maintenancefees when due. , I

I

PATENT AND TRADEMARK OFFICE COPY ' I
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 .27'-174:'I:'I2'W.'2.'5o2" {\MW‘RLRTKI ,_,., .9

  ,va II. . II.I I" .

MAILING INSTRUC'HONS: This form should be dam .br transmitting the ISSUE FEE. Blocks 2 through 6 Imog- be completed where appropriate.
_ All iurther oorreepondence Including the Issue Fee Receipt, the Patent advance orders and notificationor maintenance lees wlll be mailed to addressee

entered in Bleak 1 unless you direct otherwiseby. (a) specifying a new correspondence eddreee In Block 3 below; or (b) providing the PTO with a separate
‘FEEADDRESS" for maintenance fee notlilcetiuna with the payment of issue Fee or thereeiter. See reverse for Certificate at Mailing.

‘i.ooeeespoNDEncEAooaees , ‘I ‘ ., , " 2.1MVENTORISMDDFIESSOHANGE(Compietvonlylitharelaaohenge)iNVENTOR‘S NAME

SiIeeiAddIeee .I
. 133M1 .106 ft '7 6w Stain-IIIIZIPCIIII:

JAMES R. SHAY ‘

_r MORRISON I. FOERSTER , . . _ I “WWII? 7‘ 755 PAGE MILL ROAD I ., . .. " I . ' .
PALD L 0 c 9 .4.-- 1

A T. . A 43th 1018 WIEW'GZ'WQE

‘ . . C] omegeudirlone changes are on reverse aide
SERIES cooE/eEHIALND. FILING DATE TOTAL CLAIMS” EXAMINER AND GROUP AHT UNIT ‘I

08/227,553 ' 04/14/94 ' . . ' ,. -~ 3303 palm/9:

   
 
WWW” ELECTROTHERAPY METHOD AND APPARATUS ‘

SMALL ENTITY DATE DUE ., . 7 

 3 altosébooéfi‘o“""_"'607‘~D‘05~.‘ODD-"I; *BII‘” UTIIJITI ‘YE‘St-‘i,a§e2‘15.‘no 0‘3/17/9‘
 

 

 
 

 

4. For printing on the patent imnt - ' . ‘ ‘ ,
page, list the names oi not more than 1 Marx-1son 8‘ Foerster .e replehered patent ettomeye or agents . I
OH. altamatively, the name of e firm .
having as e member I registered 2 I
attorney or agent. it no name I: listed. 5
Ito name will be printed. '

 
”2401 Fourth Avenue, Suite 300
Seatt1e Washington 98121 

 

 
  

  
 

 

I’Doue‘TIIaa'THIeapAcE» .. -‘

H I I ‘ III III III III_'_I,07/2I/II IIIIIIII ‘
£725. OOCHE .

IIO. OOCH ‘  
 ‘ eanwtouawlngkum-ncim

EIleeIIeFee . Dionne-credoneness  
IE oncDIIIIInv)II“  

 

 

 
 

ADDnEse: IcIrvae‘r
attle, WasI‘tington ob. Theioliewlngie'ee'ehouldbe‘ohemedtoflDEPOSIT ACCOUNT NUMBER 08—l5 1 5(gnomes PART at

me. Fun xiii AdveneeOrder tauphmJD—Any Defleienoiee In Encloeed Feel
The COMMISSIONER OF PATENTS AND TRADEMARKS II
requested to eppiy the que_n to the applcetion identttied above.

A. U nus application I- NOT unsigned. .
E morn pmloueweuommed In the Patent and Trademark Oil'loe.
El Aeelgnrnent ll behg eubrnitted under separate cover. Alignments should bedreoted to Box ASSIGNMENTS.

' PLEASE NOTE.- Unie- ll'I Marlee I: Identified ln Biock 5, no eealanee data will appear on the patent,
- trolueton oi enigma date In only appropriate Men on BMW has been previoueiy aubrnitted to the

PTO or to helm Itibrnlited “W emerit- never. Completion oi We term i- NOT a eubetittiie ior illlnu
In augment.’

 
   

 
 

NOTE" ken- Fee will not be accepted irorn anyone other then the
applicant; I redmred attorney or agent; or the Iuhnee or other party
In Imemtuetwwn byttte IeoordnitheP-t-mendTredernerkOil'oe.  

TRANSMIT THIS FORM Wi'iiH FEECERTIFICATE'OF MAILING ON ‘HEVERSE - ‘ , I
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07PATENT

Heartstream Ref. 93-003-u52

CERTIFICATE OF MAILING UNDER 37 CFR. § 1.8

I hereby oertlly that thls correspondence ls belng deposlled with the Unlted States Postal Serylee as first class mall In an envelope
addressed to: Assistant Commlssloner for Patents. ' )0. 20231 onJuly10. 1996

Ceclly Anne nydar, Reg. No. 37.448
 

 In the application of: . Examiner: K. Schaetzle

David Cameron Group Art Unit: 3305

Serial No.: 08/227,553 BAICH ‘NU.‘ 1511 ‘ V
NO 1 ICE 014 ALLUWAN LIL

Filing Date: 14 April 1994 6/17/96 ‘

For: ELECTRO'I‘HERAPY METHOD ANDAPPARATUS

SUBMISSION OF FORMAL DRAWINGS

£0); ISSUE FEE . . ,'ssistant Commissioner for Patents
Washington, DC. 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: .
, i y me Snyder

Patent Agent
Registration No. 37,448 \‘\.
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:5, r ' ‘7 ,, 1‘ . PATENT
Atty Dkt 241082000620

Heartstream Ref. 93-003—USZ

CERTIFICATE OF MAILING UNDER 37 C.FR. § 1.8
I hereby cenlty that this correspondence Is belng deposited with the United States Postal Se Ice as first class mall In an
envelope addressed to Asslst :: - . for Patent: Washington, D.C. 20231 (mm 

I \”law If“!

IN THE UNITED S?TES BAIENTIAND TRADEMARK OFFICE jfi 9/ 0 / D
In Re Application of: I . ii}: 9 %

DAVID CAMERON et 21.; j /
Serial No.. 08/227,553 Group Art Unit: 3305 “(’6
Filing Date: April 14, 1994 Examiner: _K. Schaetzle

Title: Electrotherapy Method and BATCH N0, 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:

%A method for applying electrotherapy to a patient through electrodes

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

l charging the energy source to an initial level prior to detecting a need to apply a
9 shock to alpatient;

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 in a truncated exponential biphasic waveform.

6‘1 a?
Q.” The method of claim wherein the first charging step is performed in

response to activation of a defibrillator. -—  

 
Art
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PA I'ENI

Atty Dkt 241082000620
Heartstream Ref. 93—003—USZ

REMARKS

Applicants are filing this Amendment to replace two previously-allowed claims

that were inadvertently canceled from this application. Specifically, newvclaim 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, 1996, 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 already been examined and

allowed, entry of this Amendment will not require any additional search or examination.
Claim 68rs allowable for the reasons stated with respect to claim 331n the

Amendment dated June 23, 1995, and claim 69'1s allowable for the reasons stated with

respect to claim 541n that Amendment. Applicants respectfully request entry of this

Amendment and allowance of claims 68 and 69.

Applicants’ attorney may be reached by telephone at (206) 441-5207. Applicants'

attomey’s mailing address is listed below.

Respectfully submitted, I

 
James R. Shay
Reg. No. 32,062

Morrison 3: Foerster LLP

345 California Street

San Francisco, CA 94104 .

Fax: (415)677-7522 ID
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I...

1 ‘ Application No. Applicantls)

Response to Rule 312 031227.553 Cameron at an.

Communication Examiner GTOUP Art Unit I ‘ ‘ 1‘ ‘HKen Schaatzlo 3305 ’ 1 i ii H‘ 
 

  
 

The petition filed on under 37 CFR 1.312(b) is granted. The paper has been forwarded to the
examiner for consideration on the merits.

B] The amendment filed on Jul 3, 7996 under 37 CFR 1.312 has been considered, and has been:

[X entered.

C entered as directed to matters of form notaffecting the scope of the invention (Order 3311).

i: disapproved. See explanation below.  
 entered in part. See explanation below.

 
It‘d/9

MARVIN M. EF w
SUPERVISORY PATENT EXAMINE ’

GROUP 3300

fig; «‘1‘[l
U. S. Palent and Trademark Office
n'rnA'H rum. ILOEl Dannnnnn tn Hula 11') r‘nmmnninntinn Dar-i- nf Dannr Mn 21
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PATENT

Heartstrearn Ref. 93-003—USZ

Certificate of Mailing 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 Mali Post Office

to Addresses" service under 37 OER. will? and is addressed to: Assistant Commissioner for Patents, Washington, DC20251 on 55 Mail Label Cecily nne Snyder, Fieg. No. 37,448

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In Re Application of: David. Cameron et a1.

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

Filing Date: 14 April 1994 Examiner: K. Schaetzle

Title: ELECTROTHERAPY METHOD AND BATCH 1311

APPARATYS NOTICE OF ALLOWANCE 6/17/96

PETITION TO WITHDRAW APPLICATION FROM ISSUE
PURSUANT TO 37 C.F.R. § 1.313.(b)(5)

Assistant Commissioner 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 pennit consideration of an Information Disclosure

Statement under 37 C.F.R. § 1.97 in a continuation application being simultaneously filed

herewith.

 
l , USSN 08/227,553
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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. §

l.313(b)(5) in favor of the continuation application.

PAYMENT OF FEES

The Assistant Commissioner is hereby authorized to charge thevPetition fee of

mfor consideration of this Petition to Deposit Account 08-1515. Please also

charge any additional fees under 37 CPR. § 1.17 that may be required by this

communication, or to credit any overpayment, to Deposit Account No. 08-1515.

Dated: February ’7, 1997 i . Respectfully submitted,

James R. Shay W
Registration N0. 32,062

Heartstream, Inc.

2401 Fourth Ayenue, Suite 300
Seattle WA 98121.1436
T616: 206.443.7630

Facsimile: 206.443.9694 . l

2 ' USSN Oil/227,553
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ANTICIPATED CLASSIFICATION OF THIS PRIOR APPLICATION:
DOCKET NUMBER APPLICATION: EXAMINER
93003USZ.1 . CLASS suecmss K. Schaetzle

607 005.00 
HEARTSTREAM, INC. .
2401 Fourth Avenue, Suite 300

Seattle, WA 98121.1436

Telephone: 206.443.7630
Facsimile: 204.443.9694

Certificate oi Malling Under 37 G.F.R. § 1.10
i hereby certify that this paper or fee ls being deposited with the United States Postal Service "Express Mail Post Office to

Addreseee” service under 37 C.F.Fi. § 1.10 and is addressed to: Assistant Commission I for gents, Washington. DC 20231 onusing Express ‘EO Z Cecil B S er, 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, DC. 20231

Dear Sir:

This is a Request for filing a CONTINUATION application under 37 C.F.R. § 1.62 of

prior application Serial No. 081227553. filed on 14 Apr 1994 entitled ELECTROTHERAPY

FLESTUIVENNAMEMETHOD AND APPARATUS by the following inventor: .
FAMILY VNAME SECOND GIVEN NAME '

STATE OR FOREIGN COUNTRY COUNTRY OFCITIZENSHIP
RESIDENC’E& _
CHIZENSHIP 55‘“th WaShmg‘O“POST OFFICE ADDRES CITY STATE & HP CODFJCOUNTRY
POST OFFICE
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  SECOND GIVEN NAME

D.
COUNTRY OF CITIZENSHIP

FIRST GIVEN NAME

Thomas
STATE OR WREIUN COUNTRY 

 

 
 

 

 
 
 

RESIDENCE SL

  

 
 
 

 

 
 
 

cmsm Washington USAPOST OFFICE ADDRESS CITY STATE dc ZIP CODE/COUNTRY
POST OFFICE - N

ADDRESS 23309 21st Ave SE Bothell - WA 98021 “ 
FIRST GIVEN NAME SECOND GIVEN NAME

J.
' COUNTRY OF CITIZENSHIP

 
 

FUIL NAME
OF INVENTOR
 

Daniel
STATE DR FOREIGN COUNTRY

RESIDENCE &

crrIZENSHIP WashingtonPOST OFFICE ADDRESS STATE & ZIP CODE/COUNTRY
POST OFFICE ,

ADDRESS 2145 Squak Mountain Issaquah WA 98027
Loo - DriveFAMILY NAME FIRSTGIVEN NAME SECOND GIVEN NAME

FULL NAME

OF MENTOR GLYNER BradfordSTATE UR FOREIGN COUNTRY COUNTRY OF CmZENEI-ID

_ESU)ENCE&_rnzstnn> Bellevue WashingtonPOST OFFICE ADDRESS STATE :2 ZIP CODE/COUNTRY
POST OFFICE

ADDRESS 3020—128th Ave. NE Bellevue . WA 98005FAMILY NAME FIRST GIVEN NAME “ SECOND GIVEN NAME
FULL NAME

OF INVENTOR COLE Clinton

 
  
     

 

 
 

  

  
 
 

 

 

    
 
 

 
STATE OR FOREIGN COUNTRY COUNTRY OF CH'IZENSI-IIP

RESIDENCE s:

CWSHE Issaquah WashingtonPD“ OFFICE ADDRESS HATE & ZIP CODEJCOUN'I'RY

POSTOFFICE. if
ADDRESS 15435 263rd Ave SE Issaquah WA 98027FAMLY‘NAME HRH GIVEN NAME SECOND GIVEN NAME

FULL NAME

OFWK MORGAN CarltonSTATE on FOREIGN COUNTRY COUNTRY OF CI'IIZENSHIJ'
RESIDENCE &

CITIZENSHIP Bainbridge Isl USAPOST OFFICE ADDRESS STATE a ZIP CODE/COUNTRY

WA4143, Palomino Dr. NE

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 C.F.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)).

   
WashingtonCITY

Bainbridge Isl

   

  

 

  

El Enters the unentered amendment previously filed on under 37 C.F.R. § 1.116 in the prior
application.

D A preliminzuy amendment is enclosed.

III 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 .

NOISE/140092) 2 , ‘FWC of Serial No. 08/227,553I-Ieartstream Ref. 93003us2.l
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following person or persons from the prior application who are not inventors of the
invention being claimed in this application:

E] The filing fee is calculated on the basis of the claims existing in the prior application as
. amended above.

  
 

  
 

 
 
 —-“

Reduction by 1/2 for filing by small entity (Note 37 cm. §§ 1.9. 1.27. 1.23). $1094

$1094

E Verified statement to establish small entity status under 37 C.F.R. §§ 1.9 and 1.27:

El is enclosed.

 
 

   

 
 

3 dated May 20, 1994 wasfiled in the prior application serial no 08/227 553 on _ .
May 26I 1994 and such status is stillproper and desired (37 C.F.R. § 1.28 (11)).

A check in the amount of $ is enclosed.

 

EU 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.

IS! The Assistant Commissioner is hereby authorized to charge any additional fees under
37 C.F.R. §§ 1.16 and 1.17 that may be required, or credit any overpayment to Deposit

Account No. 08-111515. A duplicate copy of this request is enclosed for that purpose. 1

El 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 Ap'r 1994, now abandoned; which —

El Priority of foreign application Serial No. , filed on in __is claimed
under 35 U.S.C. § 119(a) through (d).

E! The certified copy of the priority application is enclosed.

Proms/140092) ' 3 _FWC of Serial No. 08/227,553*1 Heartstream Ref. 93003us2.1
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lh

CI The certified copy of the priority application was been filed in prior application
serial no. , filed on

III A certified copy has NOT yet been filed.

IZI The prior application is assigned of record'to Heartstream, Inc. (Reel/Frame 7009/0318).

[2| The power of attorney in the prior application is to:

James R. Shay, Registration No. 32,062
Cecily Anne Snyder, Registration No. 37,448

El 2 Recognize as Associate Attorney(s):

[El Address all future communications (may only be completed by applicant, or attorney or
agent of record) to: k

‘ James R. Shay A:
at the address forW

[E Also enclosed: Ppstcard; Information Disclosure Statement

It 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: ZZIQZIQ] ‘

Respectfully submitted,

By: C—Q
James R. Shay “
Reg. No. 32,062 :r.

Address of signator'.

'CI Inventor

El Assignee of complete interest
El Attorney or Agent of record

El Filed under 37 C.F.R. § 1.34(a)
(no associate Power of Attorney given) .

NOISE/140032) 4 FWC of Serial No. 08/227,553
‘ Heartstream Ref. 9300311521
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 PATENT -
Heartstream Ref. 93-003-USZ.1

Certificate of Malling Under 31 c.F.R. § 1.10
I hereby certify that this paper or fee is being deposited wlih the United States Postal Sen/ice “Express Mail Post Office

to Addresses" service under 3'7 C.F.FL § 1.10 and Is addressed to: Assistant Commissionerornaé'enis, Washington, DC1 (0 20231 on4% ”Mi" , 4 0

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In Re Application of:

David Cameron et a].

Serial No.: to be assigned Group Art Unit: 3305

Filing Date: 19 Feb 1997 Examiner: K. Schaetzle

Title: ELECTROTHERAPY METHOD
AND APPARATUS

lNFORMATION DISCLOSURE STATEMENT

37 C.F.R. § 1.97

BOX 313(b)
' Assistant Commissioner for Patents

Washington, DC 20231

Dear Sir: 4

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 is respectfully requested to make this

information of official record in the application. The information includes:

Patent No. Author Issued Filed
US 5,431,686 Kroll et 21]. 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

168
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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

PTO-1449,'indicatjng 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 materialhto 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.

,x

Dated: February 18, 1997

Respectfully submitted,

 
  James R. Shay

Registration No. 32,062
Heartstrcarn, Inc. ‘
2401 Fourth Avenue, Suite 300

Seattle Washington 98121
Telephone: 206.441.5207
Facsimile: 206.443.9694

A

.4

Heartstream Ref. 93—003-U52.l
Serial No.
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Farm PTO-1534 (Rev. we)

PTO UTILITY GRANT

Paper Number%.
The Commissioner of Patents

and Trademarks
Has received on applicationfor a patentfor a
new and useful invention. The title and de-
scription of the invention are enclosed. The
requirements oflaw 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, ofiering for sale, or selling the in»
vention throughout the United States of
America or importing the invention into the
United States ofAmerlcafor the term setforth
below. subject to the payment ofmaintenance
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 ofgront'of this
patent or twenty yearsfrom the earliest effec-
tive U.S. filing date of the application. sub
ject to any statutory extension.

if this application was filed on or after June
8. 1995, the term ofthis patent is twenty years
from the earliest effective U.S.‘filing date of
the application, subject to any statutory ex-
tension.

Cammtssioner of Pulenls ant! Trademarks

mWe MomAttest
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. UNITED STATES DEPARTMENT OF COMMERCE

% 1 Patent and Tradamsrk Office"am If
 Address: COMMISSIONER OF PATENTS AND TRADEMARKS

Washington D. C. 20231

 
l— i'3féMl / I 1 19 -—-1 EXAMINER

JAMES. R SHAY "ECEHA J,

mmW grf’?“‘§§};}§“E: .1 \E ,751".) PAGE
PALO ALTO (3.0. 9&3Qfiw10 1.8

[— ' —' DATE MAILED: '1 1 ,I 19 / 9E5;

 

Please 'find beIow a communlcatlon from the EXAMINER In charge of this applicatlon.

Commissioner of Patents
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Application No.
08/227,553

Examiner

 

   

 
Applicantisi

S up? iemen‘t’oxi
Notice of Allawability

Cameron at al. \  
Group Art Unit

3305
  

Ken Seheatzle 

‘_
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.

[XI This communication is responsive to the entry of the 312 Amendment received July 3; 1.996
 

W The allowed claimlsi is/are 1-12, 17—25. 28-30, 32, 34—52, and 55—69
 

[m The drawings filed on Jul 17, 79.96 are acceptable.

El Acknowledgement is made of a claim for foreign priority under 35 U.S.C. § 119(aI-(di.
L_l All Some“ I—I None of the CERTIFIED copies of the priority documents have been

 
  
 

 received.
 

CI received in Application No. (Series Code/Serial Number) E received in this national stage application from the international Bureau (PCT Rule 17.2(a)).
*Certlfied copies not received:
 

 

 
 
 Acknowledgement is made of a claim for domestic priority under 35 U.S.C. § 119(9).

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(3).

D 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.

[I Applicant MUST submit NEW FORMAL DRAWINGS

because the originally filed drawings were declared by applicant to be infdrmal. .

 
 

E including changes required by the Notice of Draftsperson's Patent Drawing Review, PTO~94B. attached hereto or
to Paper No. ‘

7, including changes required by the proposed drawing correction filed on , which has been
approved by the examiner.

   
I: including changes required by the attached Examiner‘s Amendment/Comment.

Identifying indicla such as the application number (see 37 CFR 1.84mi) should be written on the reverse side of the
drawings. The drawings simuld be filed as a separate paper with a transmittal letttar addressed to the Official
Draftsperson.

D 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.

  
 
 

Attachmenfls) C.’
El Notice of References Cited, PTO—892 .

I: information Disclosure Statementlsi, PTO-1449, Paper No(si. ”Max/C ‘ , ,

I: Notice of Draftsperson's Patent Drawing Review, PTO-948 ‘ MARVIN .LATEEF
E Notice of Informal Patent Application, PTO-i 52 SUPERVISOHY PATENT EXAMINER
E interview Summary, PTO-413 GROUP 3300
E Examiner‘s Amendment/Comment

El Ekaminer's Comment Regarding Requirement for Deposit of Biological Material .

I: Examiner's Statement of Reasons for Allowance 22 J
E-Eft‘snjaiim'":°‘£‘1".'°° u...:.... -3 Alla-unhHh-u il- IZ-‘ZC Part nf Panar Nn. 24-
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, In Re Application of:

PATEN
Heartstream Ref. 93-003—

  

 
  

 

 

CERTIFICATE OF MAILING UNDER 31 C.F.R. §1.B

$15M" enlfy that this correspondence is being deposited with the United States Pgsgal firvice as first class mail in :  
envelope

David Cameron et 3.1. r

Serial N0.: 08/227,553 Group Art Unit: 3305 ’j
Filing Date: 14 Apr 1994 ‘ Examiner: K. Schaetzle

Patent N0.: 5,607,454 1 .

Issue Date: 4 Mar 1997 _ RF; FftJrED .‘
““61 Shi‘ififlfifil‘iimus JUN? 0 ran4, . .7

WITHDRAWAL OF PETITION Emil?“ Sin

Assistant Commissioner for Patents

Washington, DC 20231
.4

Dear Sir:

Applicants filed a Petition to Withdraw the underlying 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: & mm 011'
Respectfully submitted,

 
Cecily nne 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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PATENT D 60 an)Attorney‘s Ref. No. 90980062-1 /’

  03720 .30“. i “

IN THE UNITED STATES EATENT AND TRADEMARK OFFICEl“ . if“

motif: is“?

In re application of: David Cameron, et a1. WEE

Serial No” 08/2275 53 ' :155:5chftllttillbtll:“If!r‘ililtizdc;::::;::te;lcgei:vli:inngs First
Filing Date: 14 Apr 1994 5:2:zrzz'sttzdeszaitrwfssgritfetszrm"‘

Group Art Unit: 3305 Date of Deposit: 7/7/98

Examiner: K. Schaetzle Typed Name: Michelle Ogland

Title: ELECTROTHERAPY METHOD AND . Signature-WW
APPARATUS ‘ ‘

tent No.: 5 6074, y
ssued: 4 Mar 1997  

Assistant Commissioner for Patents

Washington, DC. 20231

Notification of Loss of Entitlement to Small Entity Status4

Applicant hereby notifies the Patent and Trademark Office that it is no longer entitled V

to status as a small entity, and that the claim for small entity status, set forth in the verified

statement filed on 26 May 1994, is hereby withdrawn.

Date: July 7, 1998

Heartstream, Inc. Doug J. Bar r

c/o Hewlett-Packard Company 0IP Administration . .

Legal Dep ent, ZOBN Practltloner of record
PO Box 10301 Reg. No.: 40,423

Telephone No.: 360/212-8369Palo Alto, CA 94303-0890
CustomerNo; 020067
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 ' 79W7
TO ' 1 Supervisor. An Unit 3d ‘5
SUBIECT: Certificate of Correction Request in Patent No. 5! Q 0 7 Z5Z

A’response to the following question(s) is-requested with respect to the accompanying request for a certificate of correction.

D I. Would the changefl) 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 'Materinlly effect the scope or meaning of the claims allowedby the examiner in the patent? ’

D 3. Applicant disagrees with chenge(s) initialed and dated by Examiner in lieu of an Examiner's Amendment. Shouldthe change request be granted?

M4. With respect to the change(s) requested. correcting Office errors. should the patent read as shownin the certificate
°f°°m'°“? 8 (it:3949W I41,W’?

D 5. If the amendment fil had been considered by the Examiner, would theamendment have been entered?
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