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DATA ACQUISITION SYSTEM WITH NOVEL FEATURES

CROSS-REFERENCE TO RELATED APPLICATIONS

This application is a continuation of U.S. Patent Application serial no.
17/878,152, which was filed on August 1, 2022, and which is a continuation of
U.S. Patent Application serial no. 15/867,763, which was filed on January 11,
2018, issued as U.S. Patent no. 11,432,724 on September 6, 2022, and which is a
continuation U.S. Patent Application serial no. 13/853,436, which was filed on
March 29, 2013, and which is a continuation of U.S. Patent Application serial no.
11/454,482, which was filed on June 16, 2006, and issued as U.S. Patent no.
8,437,843 on May 7, 2013. The specifications and drawings of each of the above

patents and applications are hereby incorporated by reference in their entirety.

BACKGROUND OF THE INVENTION
1. FIELD OF THE INVENTION

The present invention relates, generally, to wireless data acquisition systems
for data communications and more particularly, to programmable wireless
medical EEG data acquisition systems which can be adapted for different

applications by software programming.

2. TECHNICAL BACKGROUND

Electroencephalogram (EEG) data acquisition systems have generally,

been, wired or tethered systems that operate in a similar fashion. The systems,
generally, receive an external input signal from EEG electrodes and sometimes
other sensing devices, and usually transmit the signal to another piece of
equipment, which conditions and analyzes the signal.

Recently, wireless EEG data acquisition systems have been introduced,

which receive input signals from EEG electrodes and in some situations other
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sensing devices, and transmit those signals to another piece of equipment. In the
case of a wired system the analog input can be transmitted directly over
interconnecting wiring with the major concern being that the interconnecting
wires be suitably shielded to prevent interference by nearby electromagnetic
sources. Signal conditioning, however, becomes critically important for wireless
systems, though. This is because the sensor signals can be significantly affected
both through sensor pickup and later when wirelessly transmitting the signal to a
base station or other device. In addition, wireless systems are affected by
interference, bandwidth problems, data transfer rates, versatility of use due to data

transfer issues, signal problems, battery life and the like.

Accordingly, a need exists for a programmable wireless medical EEG data
acquisition system employing small size, low power consumptive and low cost
components. Additionally, a need exists for such a system which can accurately
and dependably transmit data at frequencies below 2.0 GHz. Further, a need exist
for such a system which can correct for motion artifacts in the EEG signals and
other sensor signals. A further need exists for such a system that has the ability to
accept removable memory for data storage and data buffering universally to

increase versatility and future upgradeability.

SUMMARY OF THE INVENTION

The present invention provides for a data acquisition system for EEG and
other physiological conditions, preferably wireless, and method of using such
system. The wireless EEG system can be used in a number of applications
including both studies and clinical work. These include both clinical and research
sleep studies, alertness studies, emergency brain monitoring, and any other tests
or studies where a subject’s or patient’s EEG reading is required or helpful.

The EEG data acquisition system of the present invention includes a

number of features, which enhance this system over other systems presently in the
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marketplace. These features include but are not limited to the having multiple
channels for looking at a number of physiological features of the subject or
patient, a built in accelerometer for looking at a subject’s or patient’s body
motion, a removable memory for data buffering and storage, capability of
operating below 2.0 GHz, which among other things allows for increased
operational range, movement artifact correction including video, EOG artifact
correction, pressure sensors capable of measuring or determining airflow, tidal
volume, ventilation rate, and snore detection and capability of manual and
automatic RF sweep. This system further preferably has a receiver or transceiver
for receiving wireless signals from a wireless data acquisition interface box with
the additional features of the receiver or transceiver being powered through a
computers USB port, and can receive data from multiple wireless data acquisition
interface boxes concurrently preferably with little or no interference.

The software for the present invention allows the EEG data acquisition
system to do a number of operations that other system can not accomplish with
the same type of hardware. The use of software filtering makes it possible to
determine airflow, tidal volume, ventilation rate and snore detection from a single
pressure transducer. The use of software also makes most of the video related
features possible. Software is used to synchronize video with physiological
signals for display. Software is also used to remove EEG artifacts created by
ocular movement. Software is further used to correct motion artifacts that occur,
by using data acquired from accelerometers and video.

The nature of EEG signals and their relatively weak physiological signal
makes EEG acquisition much more difficult than other biopotential signals, such
as ECG to pick up and analyze. One of the further features of the present
invention is to be able to pick up and transmit extremely sensitive signals while
simultaneously analyzing signals from other types of more robust physiological

SEensors.
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In one embodiment the invention is a wireless EEG data acquisition
system comprising an interface box comprising one or more electrical
components for receiving electrical signals from EEG sensors, one or more
electrical components for wirelessly transmitting electrical signals, at least 1 EEG
channel connected to the one or more electrical components for receiving
electrical signals, and at least one sensor having a signal internal to or integrated
with the interface box, wherein the sensor having a signal internal to or integrated
with the interface box is an accelerometer used for measuring the subject’s
movements. It is most advantageous to have the accelerometer integrated with the
data acquisition system to allow for motion artifact correction before transmission
to the base station thereby lessening the amount of data that needs to be
transmitted wirelessly.

In another embodiment the invention is a wireless EEG data acquisition
system comprising an interface box comprising one or more electrical
components for receiving electrical signals from EEG sensors, one or more
electrical components for wirelessly transmitting electrical signals, and at least 12
input channels having at least 1 EEG channel connected to the one or more
electrical components for receiving electrical signals, wherein the one or more
electrical components for wirelessly transmitting electrical signals transmit at
frequencies lower than 2.0 GHz. The system in this embodiment transmits data
below these frequencies to avoid frequency bands that are highly congested,
namely the 2.4GHz band. Operation within these bands over 2.0 GHz may make
interference problematic such as by limiting usable bandwidth. Additionally, if
power is constant then operation at lower frequencies allows for greater
operational range than at higher frequencies. Conversely, operation at lower
frequencies consumes less power than higher frequencies over the same range.

In yet another embodiment the invention is a wireless EEG data

acquisition system comprising an interface box comprising one or more electrical
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components for receiving electrical signals from EEG sensors, one or more
electrical components for wirelessly transmitting electrical signals, at least 1 EEG
channel connected to the one or more electrical components for receiving
electrical signals, and one or more sensors for measuring and channels for airflow,
tidal volume and ventilation rate; a processor. Preferably two pressure
transducers, are used to measure oral and nasal airflow, tidal volume, ventilation
rate and snore parameters. More preferably, these two pressure transducers are
built into or attached to the interface box. That is snore can be derived without a
microphone or other sensor. In addition this system allows for the use of only
one sensor to measure airflow, tidal volume, ventilation rate, and snore
parameters. Since one sensor, instead of the normal two or more, can obtain all
the data needed for the above mentioned parameters system resources are freed up
to allow for the addition of even more sensor inputs. Therefore the same
information can be acquired with fewer sensors, thus reducing hardware costs and
system resource requirements.

In still yet another embodiment the invention is a wireless EEG data
acquisition system comprising an interface box comprising one or more electrical
components for receiving electrical signals from EEG sensors, one or more
electrical components for wirelessly transmitting electrical signals, and at least 1
EEG channel connected to the one or more electrical components for receiving
electrical signals, wherein the system is capable of automatically conducting a RF
sweep, to detect and display the occupied transmission frequency channels. This
feature enables the user to see what frequencies are occupied to enable the user to
efficiently choose a channel to use for data transmission.

In even still another embodiment the invention is a wireless EEG data
acquisition system comprising an interface box comprising one or more electrical
components for receiving electrical signals from EEG sensors, one or more

electrical components for wirelessly transmitting electrical signals, and at least 12
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input channels having at least 1 EEG channel connected to the one or more
electrical components for receiving electrical signals, wherein the one or more
electrical components for wirelessly transmitting electrical signals transmit at
frequencies lower than 2.0 GHz and the system allows the user to manually select
the transmission frequency within a band to avoid interference.

In even still another embodiment the invention is a wireless EEG data
acquisition system comprising an interface box comprising one or more electrical
components for receiving electrical signals from EEG sensors, one or more
electrical components for wirelessly transmitting electrical signals, and at least 12
input channels having at least 1 EEG channel connected to the one or more
electrical components for receiving electrical signals, wherein the one or more
electrical components for wirelessly transmitting electrical signals transmit at
frequencies lower than 2.0 GHz and the system is capable of automatically
selecting a transmission frequency within a band to avoid interference. These
features greatly improve the user’s ability to avoid interference. While the
system’s automatic selection of transmission frequencies may be best suited for
most users the manual capabilities allow users to pick frequencies they know to
be less congested in their particular geographical location.

In even still another embodiment the invention is a wireless EEG data
acquisition system comprising at least two interface boxes comprising one or
more electrical components for receiving electrical signals from EEG sensors, one
or more electrical components for wirelessly transmitting electrical signals, at
least 1 EEG channel connected to the one or more electrical components for
receiving electrical signals, and wherein each of the at least two interface boxes
can be operated simultaneously without interfering with each other. Multiple
systems, in a similar embodiment, are capable of operating simultaneously while
using the same base station transceiver. These two capabilities allow for

additional testing capability and capacity when multiple systems are used.
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Multiple systems can be used on multiple subjects in the same area without
interference. Alternatively, multiple systems can be used on the same subject to
collect a very large comprehensive amount of data on the physiological
parameters of interest.

In even still another embodiment the invention is a wireless EEG data
acquisition system comprising an interface box comprising one or more electrical
components for receiving electrical signals from EEG sensors, one or more
electrical components for wirelessly transmitting electrical signals, and at least 1
EEG channel connected to the one or more electrical components for receiving
electrical signals and a receiver for accepting the wirelessly transmitted electrical
signals from the interface box, wherein the receiver is powered through a USB
port on a computer. Since the USB is the sole power source and data link for the
base station and the receiver contained within it, simplifying setup so that no
additional connections beside the USB are needed to setup the base station.

In even still another embodiment the invention is a wireless EEG data
acquisition system comprising an interface box comprising one or more electrical
components for receiving electrical signals from EEG sensors, one or more
electrical components for wirelessly transmitting electrical signals, at least 1 EEG
channel connected to the one or more electrical components for receiving
electrical signals, and a removable memory for buffering or storage of data based
at least in part on the electrical signals from the EEG sensors. This feature is most
beneficial in that it allows for latter upgrades in buffering and storage capacity.
Additionally it allows for the storage of data on multiple removable memory units
for multiple test runs. Thus allowing the user to run multiple tests in one location,
then transport the removable memory to another location for analysis while
keeping the interface box at the first location to run further tests. Such a need may
arise when emergency medical units need to test multiple subjects in the field, but

have only a limited number of systems. Such a need may arise simply out of
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convenience for the user.

In even a further embodiment the invention is a wireless EEG data
acquisition system comprising a) an interface box comprising one or more
electrical components for receiving electrical signals from EEG sensors, one or
more electrical components for wirelessly transmitting electrical signals, and at
least 1 EEG channel connected to the one or more electrical components for
receiving electrical signals b) a receiver for accepting the wirelessly transmitted
electrical signals from the interface box and c) a video camera wherein the system
is capable of transmission of video that can be time synchronized for display with
physiological signals. This particular feature allows the user to see what the
subject was doing during a certain physiological event or simply allow for more
complete monitoring of the subject.

In even a further embodiment the invention is a wireless EEG data
acquisition system comprising an interface box comprising one or more electrical
components for receiving electrical signals from EEG sensors, one or more
electrical components for wirelessly transmitting electrical signals, at least 1 EEG
channel connected to the one or more electrical components for receiving
electrical signals, and at least one sensor for outputting a signal related to a
subject’s motion, wherein the output signal related to the subject’s motion can be
used to eliminate artifacts in the signal from the sensors. Preferably the sensor
that is outputting a signal related to the subject’s motion is an accelerometer.
Alternatively the sensor that is outputting a signal related to the subject’s motion
is a video camera. The presence of motion artifact can result in misdiagnosis,
prolong procedure duration and can lead to delayed or inappropriate treatment
decisions. Thus, it is imperative to remove motion artifacts from the biopotential
signal to prevent these problems from occurring during treatment.

In even a further embodiment the present invention is a wireless EEG data

acquisition system comprising an interface box comprising one or more electrical
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components for receiving electrical signals from EEG sensors, one or more
electrical components for wirelessly transmitting electrical signals, at least 1 EEG
channel connected to the one or more electrical components for receiving
electrical signals, and at least one sensor for outputting a signal related to the
subject’s eye movement, wherein the output signal related to the subject’s eye
movement can be used to eliminate artifacts in the signal from the sensors.
Preferably the sensor that is outputting a signal related to the subject’s eye
movement is an electrode or set of electrodes. The presence of ocular artifacts
can result in misdiagnosis, prolong procedure duration and can lead to delayed or
inappropriate treatment decisions. Thus, it is imperative to remove ocular artifacts
from the biopotential signal to prevent these problems from occurring during
treatment.

In even still a further embodiment the invention is a wireless EEG data
acquisition system comprising a) an interface box comprising one or more
electrical components for receiving electrical signals from EEG sensors, one or
more electrical components for wirelessly transmitting electrical signals, and at
least 1 EEG channel connected to the one or more electrical components for
receiving electrical signals b) a receiver for accepting the wirelessly transmitted
electrical signals from the interface box and c) a video camera having an output
wherein the output from the video camera system can be used to eliminate
artifacts in the signal from the EEG sensors. Most preferably at least one
accelerometer and at least one video camera are sensors for monitoring the
subject’s motion that are used for eliminating motion artifacts. The presence of
motion artifacts can result in misdiagnosis, prolong procedure duration and can
lead to delayed or inappropriate treatment decisions. Thus, it is imperative to
remove motion artifact from the biopotential signal to prevent these problems
from occurring during treatment.

In even still a further embodiment the invention is a wireless sleep

ResMed Corp. - Ex. 1002

Page 16



10

15

20

25

Docket No.: CMD-126

diagnosis device comprising electronic components for receiving signals from one
or more sensors and wirelessly transmitting a signal based in part on the signal
from the one or more sensors; and at least one airflow sensor for measuring a
subject’s nasal and/or oral breathing pattern.

In even still a further embodiment the invention is a wireless sleep
diagnosis device comprising electronic components for receiving signals from one
or more sensors including an EEG sensor and wirelessly transmitting a signal
based in part on the signal from the one or more sensors; and at least one airflow
sensor for measuring a subject’s nasal and/or oral breathing pattern.

In even still a further embodiment the invention is a wireless sleep
diagnosis device comprising electronic components for receiving signals from one
or more sensors and wirelessly transmitting a signal based in part on the signal
from the one or more sensors, at least one accelerometer and a case for holding
and protecting the electronic components and the at least one accelerometer.

In even still a further embodiment the invention is a wireless sleep
diagnosis device comprising electronic components for receiving signals from one
or more sensors including an EEG sensor and wirelessly transmitting a signal
based in part on the signal from the one or more sensors, at least one
accelerometer and a case for holding and protecting the electronic components
and the at least one accelerometer.

Additional features and advantages of the invention will be set forth in the
detailed description which follows, and in part will be readily apparent to those
skilled in the art from that description or recognized by practicing the invention as
described herein, including the detailed description which follows, the claims, as
well as the appended drawings.

It is to be understood that both the foregoing general description and the
following detailed description are merely exemplary of the invention, and are

intended to provide an overview or framework for understanding the nature and
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character of the invention as it is claimed. The accompanying drawings are
included to provide a further understanding of the invention, and are incorporated
in and constitute a part of this specification. The drawings illustrate various
embodiments of the invention; and together with the description serve to explain

the principles and operation of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1. Schematic representation of one embodiment of the EEG data
acquisition system of the present invention in use with a subject to
acquire EEG and/or other signals from the subject and then

transmit them to the receiver and attached computer.

FIG. 2 Block diagram of one embodiment of the signal processing module

of the present invention.

FIG. 3 Block diagram of one embodiment of the base station of the

present invention.

FIG 4. Schematic representation of one embodiment of the present
invention showing multiple interface boxes being used on a single
subject, wherein the interface boxes are transmitting to a single

receiver.

FIG. 5. Block diagram of one embodiment of the present invention

showing the motion artifact rejection process.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
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The present invention provides for a data acquisition system for EEG and
other physiological conditions, preferably wireless, and method of using such
system. The wireless EEG system can be used in a number of applications
including both studies and clinical work. These include both clinical and research
sleep studies, alertness studies, emergency brain monitoring, and any other tests
or studies where a subject’s or patient’s EEG reading is required or helpful.

In various embodiments of the present invention include an interface box
which is preferably used to protect one or more electrical components and allow
for the connection of various sensors to the electrical components inside the
interface box. The interface box is preferably intended to be secured to or held by
the subject. The box will preferably have electrical connectors incorporated in to
the structure of the interface box, so that various sensors can be connected to the
box and through to the electrical components inside the interface box. Preferably
the connectors incorporated into the interface box are no touch connectors which
enable connections to commercially available electrodes and sensors. The
interface box will also preferably have at least one air port connection to one or
more internal sensors, such as one or more pressure transducers or other sensors.
The interface box will also more preferably will have at least two air port
connections to one or more internal sensors, such as one or more pressure
transducers or other sensors. The interface box can be constructed from most any
rigid material; including, but not limited to, various types of wood, various types
of plastics, various types of polymers, various types of resin, various types of
ceramics, various types of metals, and various types of composite materials.
Preferably the box is constructed of an electrically insulative and light weight
material such as a type of plastic, rigid polymer, fiberglass, carbon fiber
composite, or other material with similar characteristics.

Sensors which are used with various embodiments of the present invention

are described herein but can also be any of those known to those skilled in the art
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for the numerous applications of this device. These sensors include electrodes for
measuring electro-physiological signals such as EEG, ECG, EMG, ENG, ERG,
EOG and the like. These electro-physiological signals can be obtained by any
method known in the art, or are envision to cover those sensors subsequently
developed by those skilled in the art to detect these types of signals.

For example, the sensors can be magnetic sensors. Since electro-
physiological signals are, in general, electrical currents which produce associated
magnetic fields, the present invention further anticipates methods of sensing those
magnetic fields to acquire brain wave signals similar to those which can be
obtained through, for example, an electrode applied to the subject’s scalp. The
subject(s) referred to in the present invention can be any form of animal.
Preferably the subject(s) are mammal, and most preferably human.

If electrodes are used to pick up the electro-physiological signals, these
electrodes for example when measuring brain wave or EEG signals may be placed
at one or several locations on the subject(s)’ scalp or body. The electrode(s) can
be placed at various locations on the subject(s) scalp in order to detect EEG or
brain wave signals. Common locations for the electrodes include frontal (F),
parietal (P), anterior (A), central (C) and occipital (O). Preferably for the present
invention at least one electrode is placed in the occipital position. In order to
obtain a good EEG or brain wave signal it is desirable to have low impedances for
the electrodes. Typical EEG electrodes connections may have an impedance in
the range of from 5 to 10 K ohms. It is in generally desirable to reduce such
impedance levels to below 2 K ohms. Therefore a conductive paste or gel may be
applied to the electrode to create a connection with an impedance below 2 K
ohms. Alternatively or in conjunction with the conductive gel, the subject(s)’ skin
may be mechanically abraded, the electrode may be amplified or a dry electrode
may beused. Dry physiological recording electrodes of the type described in
U.S. Patent 7,032,301 are herein incorporated by reference. Dry electrodes

13
ResMed Corp. - Ex. 1002
Page 20



10

15

20

25

Docket No.: CMD-126

provide the advantage that there is no gel to dry out, no skin to abrade or clean,
and that the electrode can be applied in hairy areas such as the scalp. Additionally
if electrodes are used as the sensor(s), preferably at least two electrodes are used —
one signal electrode and one reference electrode; and if further EEG or brain
wave signal channels are desired, the number of electrodes required will depend
on whether separate reference electrodes or a single reference electrode is used.
For the various embodiments of the present invention, preferably an electrode is
used and the placement of at least one of the electrodes is at or near the occipital
lobe of the subject’s scalp.

If electrodes are used to pick up the electro-physiological signals, these
electrodes for example when measuring cardiac signals using an ECG, may be
placed at specific points on the subject’s body. The ECG is used to measure the
rate and regularity of heartbeats as well as the size and position of the chambers,
any damage to the heart and in diagnosing sleeping disorders. As the heart
undergoes depolarization and repolarization, electrical currents spread throughout
the body because the body acts as a volume conductor. The electrical currents
generated by the heart are commonly measured by an array of preferably 12
electrodes, placed on the body surface. Although a full ECG test usually involves
twelve electrodes, only two are required for many tests such as a sleep study.
These are placed on the subject’s left-hand ribcage, under the armpit and on the
right-hand shoulder, near the clavicle bone. An ECG is important as a tool to
detect the cardiac abnormalities that can be associated with respiratory-related
disorders. Preferably electrodes are placed on each arm and leg, and six
electrodes are placed at defined locations on the chest. The specific location of
each electrode on a subject’s body is well known to those skilled in the art and
varies amongst individual and different types of subjects. These electrode leads
are connected to a device contained in the signal processing module of the present

invention that measures potential differences between selected electrodes to
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produce electrocardiographic tracings.

There are two basic types of ECG leads: bipolar and unipolar. Bipolar
leads (standard limb leads) utilize a single positive and a single negative electrode
between which electrical potentials are measured. Unipolar leads (augmented
leads and chest leads) have a single positive recording electrode and utilize a
combination of the other electrodes to serve as a composite negative electrode.

The subject’s respirations can be measured by measurement of airflow,
respiratory effort, oxygenation and ventilation, and the like. Measurement of
airflow is preferably measured using sensors or devices such as a
pneumotachometer, strain gauges, thermal sensors, transducers, piezo sensors,
magnetometers, pressure sensors, static charge-sensitive beds, and the like. These
sensors or devices, also preferably measure nasal pressure, respiratory inductance
plethysmography, thoracic impedance, expired carbon dioxide, tracheal sound,
snore sound, blood pressure and the like. Measurement of respiratory effort is
preferably measured by esophageal pressure, surface diaphragmatic EMG, and the
like. Measurement of oxygenation and ventilation is preferably measured by
pulse oximetry, transcutaneous oxygen monitoring, transcutaneous carbon dioxide
monitoring, expired end carbon dioxide monitoring, and the like.

One example of such a sensor for measuring respirations either directly or
indirectly is a respiration belt. Respiration belts can be used to measure a
subject’s abdominal and/or thoracic expansion over a measurement time period.
The respiration belts may contain a strain gauge, a pressure transducer or other
sensors, which can indirectly measure a subject’s respirations and the variability
of respirations by providing a signal which correlates to the thoracic/abdominal
expansion/contractions of the subject’s abdominal cavity. Respiration belts may
be placed at one or several locations on the subject’s torso or in any other manner
known to those skilled in the art. Preferably, the respiration belts are positioned

below the axilla and/or at the level of the umbilicus in order to measure rib cage
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and abdominal excursions. More preferably, if respiration belts are used then at
least two belts are used one being positioned at the axilla and the other at the
umbilicus.

Another example of such a sensor or method for measuring respirations
either directly or indirectly is a nasal cannula or a facemask. The nasal cannula or
facemask can be used to measure the subject’s respiratory airflow. Nasal or oral
airflow can be measured quantitatively and directly with a pneumotachograph
consisting of a standard oxygen nasal cannula or facemask respectively connected
to a pressure transducer and placed in the nose or over the subject’s mouth and
nose respectively. Airflow can be estimated by measuring nasal or oral airway
pressure that decreases during inspiration and increases during expiration.
Inspiration and expiration produce fluctuations on the pressure transducer’s signal
that 1s proportional to airflow. The oral and nasal components of these
measurements can be acquired through the use of at least two pressure
transducers, one transducer for each component. Preferably the two pressure
transducers are internal to the interface box and have separate air ports for nasal
and oral measurements. Through the use of software filtering, “snore signals” can
also be obtained from a sole pressure transducer signal. The software filtering
extracts the high frequency portion of the transducer signal to obtain the “snore
signal.” Thereby eliminating the need for a separate sensor, such as a microphone
or another transducer, and also lessening the system resources needed to detect
both snore and airflow. A modified nasal cannula or facemask may also be used
which is connected to a carbon dioxide or oxygen sensor to measure respective
concentrations of these gases. In addition a variety of other sensors can be
connected with either a nasal cannula or facemask to either directly or indirectly
measure a subject’s respirations.

Still another example of such a sensor or method of either directly or

indirectly measuring respirations of the subject is the use of a pulse oximeter.
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The pulse oximeter can measure the oxygenation of the subject’s blood by
producing a source of light originating from the oximeter at two wavelengths
(650nm and 805nm). The light is partly absorbed by haemoglobin, by amounts
which differ depending on whether it is saturated or desaturated with oxygen. By
calculating the absorption at the two wavelengths the proportion of haemoglobin
which is oxygenated can be estimated. Preferably, pulse oximeters are placed on
a subject’s earlob or fingertip. More preferably, the pulse oximeter is placed on
the subject’s index finger. In one embodiment of the present invention a pulse
oximeter is built in or hard wired to the interface box

Other sensors can be used to measure various parameters of a subject’s
physiological condition. These other parameters are preferably measured using
sensors or devices such as a photodetectors, accelerometers, pneumotachometers,
strain gauges, thermal sensors, transducers, piezo sensors, magnetometers,
pressure sensors, static charge-sensitive beds, audio monitors, video monitors and
the like. Since the system is programmable potentially any transducer type
sensor, that is any sensor that outputs an electrical signal, can be used with the
system.

Preferably, the signals from one or more of the aforementioned sensors are
fed into the connectors on the interface box. The interface box preferably
comprises one or more electrical components which receive these signals, and
then wirelessly transmit a signal based on these signals to another receiver. The
interface box preferably comprises a processor or other receiver or device which
ultimately receives these signals comprises a processor for analyzing the one or
more signals from these sensors.

One preferable embodiment of this device is a programmable wireless data
acquisition system. This programmable wireless data acquisition system is used
to receive the signals from one of more sensors and work with an internal or

external processor to analyze the signals. Physiological data is transmitted
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between the physiological sensors of types described above and the signal
processing module using wireless technology. Preferably, the wireless
technology is radio frequency based. Most preferably the wireless technology is
digital radio frequency based. Preferably, the physiological data is processed to
some extend directly in the interface box. More preferably, the physiological data
is corrected for artifacts within the interface box. The physiological signals are
transmitted wirelessly to a receiver which can be a base station, a transceiver
hooked to a computer, a PDA, a cellular phone, a wireless network, or the like.
Most preferably the physiological signals are transmitted wirelessly in digital
format to a receiver which can be a base station, a transceiver hooked to a
computer, a PDA, a cellular phone, a wireless network, or the like. Wireless signals
are both received and transmitted via use of an antenna, preferably external.
Frequencies used for transmission are preferably less than about 2.0 GHz. More
preferably, frequencies used for transmission are primarily 902-928 MHz, but
Wireless Medical Telemetry Bands (WMTS), 608—614 MHz, 1395-1400 MHz, or
1429-1432 MHz can also be used. The present invention may also use other less
preferable frequencies above 2.0GHz for data transmission, including but not
limited to such standards as Bluetooth, WiFi, IEEE 802.11, and the like. It is
envisioned, but not as preferable that the communication between the interface box
and base station or like device can also, or in addition to, be hardwired, instead of
wireless. The physiological sensors are generally hard wired to the signal
processing unit, but due to the ongoing evolution in wireless sensor technology,
signals from physiological sensors will likely be transmitted wirelessly to the signal
processing unit, or alternatively, directly to the base station having an integrated
signal processing unit, and as such are considered to be part of the present
invention. With the advances in MEMS sensor technology the sensors may have
integrated analog amplification, integrated A/D converters, and integrated memory

cells for calibration; allowing for some signal conditioning directly on the sensor
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before transmission.

The posture and movement of the subject can be a factor affecting the
signal quality of the signals from the sensors. As such, various embodiments of
the present invention include sensors, devices and methods of determining the
posture and movement of the subject so this information can be used when
analyzing the physiological signals. The posture and movement of the subject is
preferably determined by signals received from an accelerometer or an array of
two or more accelerometers. Accelerometers are known in the art and are suitable
for use as a motion monitoring unit. Various other types of sensors besides
accelerometers can be additionally or alternatively used in sensing the criteria
(e.g., vibration, force, speed, and direction) used in determining motion. For
particularly low power designs, the one or more sensors used can be largely
mechanical.

Body movement of the subject will result in a high amplitude signal from
the accelerometer. The microcontroller can also monitor the sensor signals for
any indication that the subject has moved from a supine position to an upright
position. For example, the integrated velocity signal computed from the vertical
acceleration component of the sensor data can be used to determine that the
subject has just stood up from a chair or sat up in bed. A sudden change in the
vertical signal, particularly following a prolonged period with little activity while
the subject is sleeping or resting, confirms that a posture-changing event occurred.

Errors in the form of noise can occur when biopotential data acquisition is
performed on a subject. For example, a motion artifact is noise that is introduced
to a biopotential signal that can result from motion of an electrode that is placed
on the skin of a subject. A motion artifact can also be caused by bending of the
electrical leads connected to an electrode or even some other sensors. The
presence of motion artifacts can result in misdiagnosis, prolong procedure

duration and can lead to delayed or inappropriate treatment decisions. Thus, it is
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imperative to remove motion artifact from the biopotential signal to prevent these
problems from occurring during treatment.

For methods of the present invention it is important to reduce motion
artifacts from the sensor placement. The most common methods for reducing the
effects of motion artifacts in sensors such as electrodes have focused on skin
deformation. These methods include removing the upper epidermal layer of the
skin by abrasion, puncturing the skin in the vicinity of the electrode, and
measuring skin stretch at the electrode site. The methods for skin abrasion ensure
good electrical contact between the electrode and the subject 's skin. In this
method, an abrasive pad is mechanically rotated on the skin to abrade the skin
surface before electrode placement. Moreover, medical electrodes have been used
with an abrading member to prepare the skin after application of the electrode
whereby an applicator gun rotates the abrading member. Methods of skin
preparation that abrade the skin with a bundle of fibers have also been disclosed.
The methods discussed above provide a light abrasion of the skin to reduce the
electrical potential and minimize the impedance of the skin, thereby reducing
motion artifacts. However, skin abrasion methods can cause unnecessary subject
discomfort, prolong procedure preparation time and can vary based on operator
experience. Furthermore, skin abrasions methods can lead to infection, and do not
provide an effective solution to long term monitoring. Alternatively dry
physiogical recording electrodes could be used, instead of gel electrodes. Dry
physiological recording electrodes of the type described in U.S. Patent 7,032,301
are herein incorporated by reference. Dry physiological electrodes do not require
any of the skin abrasion techniques mentioned above and are less likely to
produce motion artifacts in general

The above mentioned methods are indeed good practice to follow in the
field as they reduce motion artifacts, but they do not completely eliminate motion

artifacts. The invention possesses the ability to more completely remove motion
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and other artifacts by firmware and/or software correction that utilizes
information collected preferably from a sensor or device to detect body motion,
and more preferably from an accelerometer.

In certain embodiments of the present invention a 3-D accelerometer is
directly connected to a microprocessing unit within the micromodule controller.
The microprocessing unit receives signal inputs from the accelerometer and a set
of EEG signals. The microprocessor applies particular tests and algorithmns
comparing the two signal sets to correct any motion artifacts that have occurred.
The processor in one embodiment applies a time synchronization test, which
compares the EEG signal data to the accelerometer signal data synchronized in
time to detect motion artifacts and then remove those artifacts. Alternatively the
processor may apply a more complicated frequency analysis. Frequency analysis
preferably in the form of wavelet analysis can be applied to the accelerometer and
EEG signals to yield artifact detection. Yet another alternative is to create a
neural net model to improve artifact detection and rejection. This allows for the
system to be taught over time to detect and correct motion artifacts that typically
occur during a test study. The above examples are only examples of possible
embodiments of the present invention not limitations. The accelerometer data
need not be analyzed before wireless transmission, it could be transmitted
analyzed by a base station, computer or the like after transmission. As should be
obvious to those skilled in the art that a 2-D accelerometer or an appropriate array
of accelerometers could also be used. Gyroscopes could be used as well for these
purposes.

In addition, a video camera can be used to detect subject movement and
position, and the information then used to correct any artifacts that may have
arisen from such movement. Preferably the camera is a digital camera. More
preferably the camera is a wireless digital camera. Preferably, the video acquired

from the camera is then processed so that the subject’s movement and position are
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isolated from other information in the video. The movement and position data
that are acquired from the video is then preferably analyzed by software
algorithms. This analysis will yield the information needed to make artifact
corrections of the physiological signals.

One specific embodiment of the present invention using video subject
movement detection involves the use of specially marked electrodes. The
electrodes can be any appropriate electrode known in the art. The only change to
the electrode is that they preferably have predetermined high contrast marks on
them to make them more visible to the video camera. These marking could be
manufactured into the electrodes or simply be a sticker that is placed on the back
of the electrodes. These markings will make it easier for the video system to
distinguish the electrodes from the rest of the video image. Marking each visible
electrode will allow for the calculation of the movement of each individual
electrode; thus allowing for more accurate artifact correction.

Another specific embodiment of the invention does not require the use of
markings on the electrodes, instead the system can detect subject movement from
monitoring the actual movement of the subject’s body. Software is applied to the
video that isolates the position of the subject‘s body including limbs, then
continues to monitor the motion of the subject.

There are numerous advantages to using video over other means of artifact
detection and correction. Foremost, video allows for the calculation of movement
artifacts from each individual electrode without the need for accelerometers. This
makes the use of video very cost effective in relation to other available methods.
The video also can be used in conjunction with the accelerometer data to correct
for motion artifacts, thus increasing the precision and accuracy of the system’s
motion artifact correction capabilities.

Various embodiments of the present invention also allow for the flexible

use of removable memory to either buffer signal data or store the data for later
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transmission. Preferably, nonvolatile removable memory can be used as a way to
customize the system’s buffering capacity and for complete storage of the data.
The micro-module controller for the interface box can be programmed to send all
signal data to the removable memory or the micro-module controller can be
programmed to transmit all data to the base station. If the micro-module controller
is programmed to transmit the signal data to the base station wirelessly the
removable memory then acts as a buffer. If the interface box loses its wireless
connection with the base station, remote communication station or the like, the
interface box will temporarily store the data in the removable memory until the
connection is restored and data transmission can resume. If however the micro-
module controller is programmed to send all signal data to the removable memory
for storage then the system does not transmit any information to the base station at
that time. That data stored on the removable memory can be retrieved by either
wireless transmission from the interface box to the base station or like, or by
removing the memory and directly reading. The method of directly reading will
depend on the format of the removable memory. Preferably the removable
memory is easily removable, that can be removed instantly or almost instantly
without tools. In the current embodiment the memory slot is located on the side of
the interface box and protected by a plastic cover. The memory is preferably in
the form of a card and most preferably in the form of a small easily removable
card with an imprint (or upper or lower surface) area of less than about 2 sq.
inches. If the removable memory is being used for data storage, preferably it
should be of a type that can write data as fast as it is produced by the system, and
to possess enough memory capacity for the duration of the test. These demands
will obviously depend on the type of test being conducted, tests requiring more
sensors, higher sampling rates and longer duration of testing will require faster
write speeds and larger data capacity. The type of removable memory used can

be almost any type that meets the needs of the test being applied. Some examples
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of the possible types of memory that could be used include but are not limited to
Flash Memory such as CompactFlash, SmartMedia, Miniature Card, SD/MMC,
Memory Stick or xD-Picture Card. Alternatively a portable hard drive, CD-RW
burner, DVD-RW burner or other data storage peripheral could be used.
Preferably, a SD/MMC — flash memory card is used due to its small size. A
PCMCIA card is not preferable because of the size and weight.

Preferably, the invention is capable of conducting a RF sweep to detect an
occupied frequency or possible interference. The system is capable of operating
in two different modes “manual” or “automatic.” In the manual mode the system
conducts an RF sweep and displays the results of the scan on to the system
monitor. The user of the system can then manually choose which frequency or
channel to use for data transmission. In automatic mode the system conducts a
RF sweep and automatically chooses which frequencies to utilize for data
transmission. The system also employs a form of frequency hopping to avoid
interference and improve security. The system scans the RF environment then
picks a channel to transmit over based on the amount of interference occurring
over the frequency range.

Multiple EEG data acquisition systems can be used or are capable of
operating simultaneously in the same geographical area without causing
interference between the operations of these systems. Preferably two or more
subject’s can be hooked up to the EEG data acquisition system of the present
invention and operate simultaneously without interference and more preferably
through one base station. More preferably at least four subject’s can be hooked
up to the EEG data acquisition system of the present invention and operate
simultaneously without interference, even more preferably at least six subject’s

and most preferably at least eight subject’s.
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In various embodiments of the system of the present invention, the system
also includes a base station, remote communication station or the like for
receiving the transmitted signal from the EEG data acquisition device. Preferably
the base station is powered by a Universal Serial Bus (USB) from a computer or
similar device. The single USB connection provides the data connection to the
computer and the power from the computer to the base station. This allows for
quick and simple setup of the base station thereby improving the mobility of the
system as a whole. The USB is also beneficial because an additional AC outlet is
not needed for the base station. This makes the system when used with a portable
laptop, properly equipped PDA or comparable device completely wireless. The
USB specification provides a single 5 volt wire from which connected USB
devices may power themselves. The bus is specified to deliver up to S00 mA.
Because of these power limitation, the base station of the various embodiments of
the present invention is unique. This is evidenced by the lack of wireless medical
data acquisition systems that employ a base station that is powered solely by a
USB connection with the exception of the current invention. It is also evidenced
by the much higher power requirements of the other base stations employed by

other wireless medical data acquisition systems.

Preferably, the RF link utilizes a two-way (bi-directional) data
transmission. By using a two-way data transmission, data safety is significantly
increased. By transmitting redundant information in the data emitted by the
electrodes, the base station, remote communication station or the like is capable of
recognizing errors and request a renewed transmission of the data. In the
presence of excessive transmission problems such as, for example transmission
over excessively great distances, or due to obstacles absorbing the signals, the
base station, remote communication station or the like is capable of controlling

the data transmission, or to manipulate on its own the data. With control of data
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transmission it is also possible to control or re-set the parameters of the system,
e.g., changing the transmission channel. This would be applicable for example if
the signal transmitted is superimposed by other sources of interference then by
changing the channel the remote communication station could secure a flawless
and interference free transmission. Another example would be if the signal
transmitted is too weak, the remote communication station can transmit a
command to increase its transmitting power. Still another example would be the
base station, remote communication station or the like to change the data format
for the transmission, e.g., in order to increase the redundant information in the
data flow. Increased redundancy allows transmission errors to be detected and
corrected more easily. In this way, safe data transmissions are possible even with
the poorest transmission qualities. This technique opens in a simple way the
possibility of reducing the transmission power requirements. This also reduces
the energy requirements, thereby providing longer battery life. Another
advantage of a two-way, bi-directional digital data transmission lies in the
possibility of transmitting test codes in order to filter out external interferences
such as, for example, refraction or scatter from the transmission current. In this
way, it is possible to reconstruct falsely transmitted data.

The base station, remote communication station or the like of various
embodiments of the present invention can be any device known to receive RF
transmissions used by those skilled in the art to receive transmissions of data.
The base station, remote communication station or the like by way of example but
not limitation can include a communications device for relaying the transmission,
a communications device for re-processing the transmission, a communications
device for re-processing the transmission then relaying it to another remote
communication station, a computer with wireless capabilities, a PDA with
wireless capabilities, a processor, a processor with display capabilities, and

combinations of these devices. Optionally, the base station, remote
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communication station or the like can further transmit data both to another device
and/or back. Further optionally, two different remote communication stations can
be used, one for receiving transmitted data and another for sending data. For
example, with the EEG wireless data acquisition system of the present invention,
the base station, remote communication system or the like can be a wireless
router, which establishes a broadband Internet connection and transmits the
physiological signal to a remote Internet site for analysis, preferably by the
subject’s physician. Another example is where the base station, remote
communication system or the like is a PDA, computer or cell phone, which
receives the physiological data transmission, optionally re-processes the
information, and re-transmits the information via cell towers, land phone lines or
cable to a remote site for analysis. Another example is where the base station,
remote communication system or the like is a computer or processor, which
receives the data transmission and displays the data or records it on some
recording medium, which can be displayed or transferred for analysis at a later
time.

The digitized kinetic or physiological signal is then transmitted wirelessly
to a base station, remote communication station or the like. This base station,
remote communication station or the like allows the subject wide movement.
Preferably, the base station, remote communication station or the like can pick up
and transmit signals from distances of greater than about 5 feet from the subject,
more preferably greater than about 10 feet from the subject, even more preferably
greater than about 20 feet from the subject, still even more preferably greater than
about 50 feet from the subject, still even more preferably greater than about 200
feet from the subject, and most preferably greater than about 500 feet from the
subject. The base station, remote communication station or the like can be used to
re-transmit the signal based in part from the physiological signal from the base

station, remote communication station or the like wirelessly or via the Internet to
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another monitor, computer or processor system. This allows the physician or
monitoring service to review the subjects physiological signals and if necessary to
make a determination, which could include modifying the patients treatment
protocols.

Wireless data acquisition systems are known in the art and perform
similarly to the type described in U.S. Patent 6,167,258 and is herein incorporated
by reference. The one or more electronic components which are used in the EEG
data acquisition system of the various embodiments of the present invention are
outlined below. In FIG. 1, there is shown a block diagram outlining the one or
more electronic components in more detail. In FIG. 1, a signal processing
module 16 receives input 12 from an external sensor 14. This sensor 14 can be
an EEG electrode or any of the other sensors described herein or known in the art.
Although, one sensor 14 and one external input 12 are shown, the signal
processing module 16 is capable of accepting multiple external inputs 12 from
multiple sensors 14. In a very simple embodiment of the present invention, the
signal processing module 16 generates a signal 18 encoded with data
corresponding to the external input 12. The signal processing module 16 transmits
the signal 18 by wireless means to base station 40. In FIG. 1, the wireless means
is shown as radio frequency (RF). In this case, the signal processing module
generates a radio frequency signal 18 by frequency modulating a frequency
carrier and transmits the radio frequency signal through module antenna 20. The
base station 40 receives the radio frequency signal 18 through base antenna 42,
demodulates the radio frequency signal 18, and decodes the data. It is understood
that other wireless means can be utilized with the present invention, such as
infrared and optical, for example. However, RF wireless transmission is
preferred. Although one module antenna 20 and one base antenna 42 is shown in
this embodiment, it is understood that two or more diversity antennas can be used

and are included in the present invention. An external programming means 60,
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shown in FIG. 1 as a personal computer, contains software which is used to
program the signal processing module 16 and the base station 40 through data
interface cable 62. The data interface cable 62 is connected to the base station 40
by connector 64. The signal processing module 16 and the base station 40 can be
programmed by radio frequency (or other type) of signals transmitted between a
base station 40 to the signal processing module 16 or to another base station 40.
RF signals, therefore, can be both transmitted and received by both signal
processing module 16 and base station 40. In this event the signal processing
module 16 also includes a module receiver 29 while the base station 40 also
includes a base transmitter 84, in effect making both the signal processing module
16 and the base station 40 into transceivers. In addition, the data interface cable
62 also can be used to convey data from the base station 40 to the external
programming means 60. If a personal computer is the external programming
means 60, it can monitor, analyze and display the data in addition to its
programming functions. The base receiver 80 and module receiver 29 can be any
appropriate receivers, such as direct or single conversion types., The base receiver
80 preferably is a double conversion superheterodyne receiver while the module
receiver 29 preferably is a single conversion receiver. Advantageously, the
receiver employed will have automatic frequency control to facilitate accurate and
consistent tuning of the radio frequency signal 18 received thereby.

Referring now to FIG. 2, there is shown a block diagram of the signal
processing module 16 with the sensor 14 and the module antenna 20. The signal
processing module 16 comprises input means 22, analog-to-digital (A/D) means
24, a module microcontroller 26 with a nonvolatile memory, advantageously, an
EEPROM 261, a module transmitter 28, a connection to removable memory 300,
a module receiver 29 and a module power supply 30. Although the module
antenna 20 is shown externally located from the signal processing module 16, it

can also be incorporated therein. The module antenna 20 may be a printed spiral
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antenna printed on a circuit board or on the case of the signal processing module
16 or other type of antenna. A module power supply 30 provides electrical power
to the signal processing module 16 which includes the input means 22, A/D
means 24, module microcontroller 26, module transmitter 28 and module receiver
29. Additionally the signal processing module will preferably contain an
accelerometer connected to a microprocessor 302 for position detection, motion
detection, and motion artifact correction.

The input means 22 is adjustable either under control of the module
microcontroller 26 or by means of individually populatable components based
upon the specific external input 12 characteristics and range enabling the input
means 22 to accept that specific external input 12. For example, if the input is a 4-
20 mA analog signal, the input means 22 is programmed by the module
microcontroller 26 and/or populated with the components needed to accept that
range and characteristic of signals. If the input characteristics change the
programming and/or components change accordingly but the same platform
circuit board design is utilized. In other words, the same platform design is
utilized notwithstanding the character, range, or quantity (number of external
inputs 12) [up to a predetermined limit] of the input. For example, bioelectric
signals such as EEG, EMG, EKG, EOG or the like have typical amplitudes of a
few microvolts up to a few tens of millivolts. For a given application, a specific
frequency band of interest might be from 0.1 Hz to 100 Hz, whereas another
application may require measurement of signals from 20 Hz to 10 KHz.
Alternatively, measurement of vital signs such as body temperature and
respiration rate may deal with signals in a range of +5 volts, with a frequency
content from DC (0 Hz) to 20 Hz. For other medical applications, the information
of interest may be contained in the signal as a current, current loop sensor, or it
may take the form of resistance, impedance, capacitance, inductance,

conductivity, or some other parameter. The present invention provides a single
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device for measuring such widely disparate signal types and presents distinct
economic advantages, especially to small enterprises such as a medical clinic
located in a rural area, which would be empowered by this invention to conduct
tests which would otherwise have required patient travel to a large medical center,
with all the attendant cost thereof.

These capabilities are possible due to the selectively adaptable input
means 22 and A/D means 24, the frequency agile module transmitter 28 and base
transmitter 84, and the programmability of the module microcontroller 26 and
EEPROM 261. One universal platform design then can be utilized for all
applications. In addition, the signal processing module can comprise multiple
copies of the input means 22 and the A/D means 24. Cost savings can be achieved
by multiplexing at several different points in the input means 22 and the A/D
means 24 allowing hardware to be shared among external inputs 12.

After receipt by the input means 22, the external input 12 is inputted to the
A/D means 24. The A/D means 24 converts the input to a digital signal 32 and
conditions it. The A/D means 24 utilizes at least one programmable A/D
converter. This programmable A/D converter may be an AD7714 as
manufactured by Analog Devices or similar. Depending upon the application, the
input means 22 may also include at least one low noise differential preamp. This
preamp may be an INA126 as manufactured by Burr-Brown or similar. The
module microcontroller 26 can be programmed to control the input means 22 and
the A/D means 24 to provide specific number of external inputs 12, sampling rate,
filtering and gain. These parameters are initially configured by programming the
module microcontroller 26 to control the input means 22 and the A/D means 24
via input communications line 35 and A/D communications line 36 based upon
the input characteristics and the particular application. If the application changes,
the A/D converter is reconfigured by reprogramming the module microcontroller

26. In this manner, the input means 22 and the A/D means 24 can be configured
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to accept analog inputs of 4-20 mA, +/-5 volts, +/-15 volts or a range from +/-
microvolts to millivolts. They also can be configured to accept digital inputs for
digital applications such as detection of contact closure for example.

The module microcontroller 26 controls the operation of the signal
processing module 16. In the present invention, the module microcontroller 26
includes a serial EEPROM 261 but any nonvolatile memory (or volatile memory
if the signal processing module remains powered) can be used. The EEPROM 261
can also be a separate component external to the module microcontroller 26.
Advantageously, the module microcontroller 26 may be PIC16C74A PIC16C74B
or a PIC16C77 both manufactured by MicroChip, or an Amtel AT90S8515 or
similar. The module microcontroller may advantageously contain two
microprocessors in series as shown in figure 2. The module microcontroller 26 is
programmed by the external programming means 60 through the connector 64 or
through radio frequency signal from the base station 40. The same module
microcontroller 26, therefore, can be utilized for all applications and inputs by
programming it for those applications and inputs. If the application or inputs
change, the module microcontroller 26 is modified by merely reprogramming.
The digital signal 32 is inputted to the module microcontroller 26. The module
microcontroller 26 formats the digital signal 32 into a digital data stream 34
encoded with the data from the digital signal 32. The digital data stream 34 is
composed of data bytes corresponding to the encoded data and additional data
bytes to provide error correction and housekeeping functions. Advantageously,
the digital data stream 34 is organized in data packets with the appropriate error
correction data bytes coordinated on a per data packet basis. These packets can
incorporate data from a single input channel or from several input channels in a
single packet, or for some applications may advantageously include several
temporally differing measurements of one or a plurality of input channels in a

single packet. The digital data stream 34 is used to modulate the carrier frequency
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generated by the transmitter 28.

The module transmitter 28 is under module microcontroller 26 control.
The module transmitter 28 employs frequency synthesis to generate the carrier
frequency. In the preferred embodiment, this frequency synthesis is accomplished
by a voltage controlled crystal reference oscillator and a voltage controlled
oscillator in a phase lock loop circuit. The digital data stream 34 is used to
frequency modulate the carrier frequency resulting in the radio frequency signal
18 which is then transmitted through the module antenna 20. The generation of
the carrier frequency is controlled by the module microcontroller 26 through
programming in the EEPROM 261, making the module transmitter 28 frequency
agile over a broad frequency spectrum. In the United States and Canada a
preferred operating band for the carrier frequency is 902 to 928 MHz. The
EEPROM 261 can be programmed such that the module microcontroller 26 can
instruct the module transmitter 28 to generate a carrier frequency in increments
between 902 to 928 MHz. as small as about 5 to 10 KHz. In the US and other
countries of the world, the carrier frequency may be in the 902-928 MHz,
Wireless Medical Telemetry Bands (WMTS), 608—614 MHz, 1395-1400 MHz, or
1429-1432 MHz or other authorized band. This allows the system to be usable
in non-North American applications and provides additional flexibility.

The voltage controlled crystal oscillator (not shown) in the module
transmitter 28, not only provides the reference frequency for the module
transmitter 28 but, advantageously also, provides the clock function 38 for the
module microcontroller 26 and the A/D means 24 assuring that all components of
the signal processing module 16 are synchronized. An alternate design can use a
plurality of reference frequency sources where this arrangement can provide
certain advantages such as size or power consumption in the implementation.

The module receiver 29 in the signal processing module 16 receives RF

signals from the base station 40. The signals from the base station 40 can be used
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to operate and control the signal processing module 16 by programming and
reprogramming the module microprocessor 26 and EEPROM 261 therein.

Referring now to FIG. 3, the base station 40 has a base antenna 42 through
which RF signals 18 are received. Base microcontroller 86 controls the operation
of the base station 40 including base receiver 80, base transmitter 84, and base
power supply 88. Base receiver 80 receives the RF signal 18 from base antenna
42. The base receiver 80 demodulates the RF signal 18 and the base
microcontroller 86 removes any error correction and performs other housekeeping
tasks. The data is then downloaded through connector 64 to the external
programming means 60 or other personal computer (PC) or data storage/viewing
device for viewing in real time, storage, or analysis, or is downloaded to
removable memory of some form.

FIG. 4 is a schematic diagram of a multi-task monitoring system. In FIG.
4, a patient or subject is shown having their neurological 100, cardiac 102,
muscular 104 and other environmental conditions 106 measured by sensors (not
shown) and input into four separate data acquisition units 110, 112, 114, and 116.
Each unit 110, 112, 114, and 116 can accept up to 32 inputs per unit. The units
transmit signals 120, 122, 124, and 126 at different wireless radio frequencies
from their respective antennas 128. The signals 120, 122, 124 and 126 do not
interfere with each other because they have been manually or automatically
selected to reduce interference as described earlier in the application. The signals
can be received 132 simulataneously or in some order fashion by the antenna 130
on the receiving unit 134. The receiving unit 134 is both data and electrically
connected via a USB connection 136 to a main processor or computer 138. The
physiological signals are then processed or further processed, depending on
whether processing took place in the data acquisition units 110, 112, 114, and
116, by the computer 138 and that information or data can be output to a monitor

140 or into a data file 142.
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FIG. 5 is a diagram of an artifact rejection module 150 that can be used in
either the data acquisition system (not shown) or a computer or processor (not
shown) linked to the data acquisition unit of the present invention. In FIG. 5, a
subject’s EEG signal 152 is preferably continuously fed 154 into artifact rejection
algorithms within the data acquisition unit processor. Simultaneously sensor
signals 160 from the subject’s movement or motion are also fed into the artifact
rejection processor so the EEG signal can be corrected 162 for effects of
abnormal or prejudicial motion by the subject. The sensors for determining the
subject’s motion are described above, but the most preferred is an accelerometer
which is incorporated into the EEG data acquisition unit itself.

It will be apparent to those skilled in the art that various modifications and
variations can be made to the present invention without departing from the spirit
and scope of the invention. Thus, it is intended that the present invention cover
the modifications and variations of this invention provided they come within the

scope of the appended claims and their equivalents.
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WHAT IS CLAIMED:

1. A sleep diagnostic data acquisition system comprising:

a) a first software stored on a non-transitory computer readable medium

b)

and executable by a first processor, the software configured to be

loaded on a cell phone or Personal Digital Assistant (“PDA”)

comprising at least one first wireless transceiver and the first

Pprocessor,

a portable, wearable interface box adapted to be secured to a test

subject at a first location and providing a single device for measuring

and then wirelessly transferring sleep data from at least four sensors

used for diagnosing sleep disorders,

the portable, wearable interface box comprising

an enclosure of a rigid material;

a battery;

one or more electrical components within the interface box
for receiving electrical signals from sensors having a signal
including a signal processing unit for receiving the
electrical signals from the sensors, the sensors which are
attached to a subject or within the interface box that is
secured to the subject, the sensors further which are
hardwired to connect through at least one connector of the
portable, wearable interface box and/or are built within the

interface box the signal processing unit for receiving and
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processing the sleep data from the one or more input
channels;

at least one sensor for measuring and/or deriving airflow
and/or snore;

a nonvolatile memory for storage of the sleep data from the
one or more input channels; and

a second wireless transceiver adapted for operating at
frequencies above 2 GHz using a Bluetooth protocol and
transmitting the sleep data collected with the portable,
wearable interface box wirelessly to the first wireless
transceiver of the cell phone or PDA with the first software

loaded;

c) the at least four sensors are selected from a group consisting of:

accelerometer(s), pulse oximeter(s) including fingertip pulse

oximeter(s) and those built into the portable, wearable interface box,

rip belt(s), respiratory effort belt(s), pressure sensor(s), microphone(s),

strain gauge(s), pressure transducer(s), and transducer(s), the at least

four sensors adapted

D)

iii)

to be applied to the subject, a first and second of the at least
three sensors adapted to be applied to a finger, arm and/or
torso of the subject;

to measure or derive airflow or snore, respiratory effort,
blood oxygenation and body position of the subject during
testing; and

to be electrically hardwired and/or releasably connected to
the portable, wearable interface box adapted to be worn by

the subject;

37

ResMed Corp. - Ex. 1002

Page 44



d)

g)

Docket No.: CMD-126

an at least second software stored on a non-transitory computer
readable medium and executable by a computer or a second processor,

and/or a monitor at one or more sites remote to the first location;

the first software when executed by the first processor of the cell
phone or PDA configured to wirelessly receive and re-transmitting the
sleep data, or optionally sending the sleep data further processed with
the first processor of the cell phone or the PDA, with the at least one
first wireless transceiver over cell towers to the computer or the

second processor for analysis;

the second software when executed by the computer or the second
processor configured to analyze the sleep data at the one or more sites

remote from the first location where the sleep data was collected; and

the at least second software when executed by the monitor or the
computer configured to display both, in part, the sleep data and
analyzed sleep data to allow for diagnosis of a sleep disorder and, if

necessary, modify a sleep treatment of the subject.

The sleep diagnostic data acquisition system of claim 1, wherein a third of

the at least four sensors measures airflow and comprises a nasal cannula or

a facemask, a first pressure sensor or pressure transducer internal to the

portable, wearable interface box, and a first air port adapted for connecting

the nasal cannula or facemask to the first pressure sensor or pressure

transducer.
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The sleep diagnostic data acquisition system of claim 2, wherein the
second sensor measures respiratory effort and comprises a respiratory
effort belt, a second pressure sensor or pressure transducer internal to the
portable, wearable patient interface box, and a second air port adapted for
connecting the respiratory effort belt to the second pressure sensor or

pressure transducer.

The sleep data acquisition system in Claim 1, wherein the interface box
further includes an A/D converter that is multiplexed for the signals from

two or more input channels.

The sleep data acquisition system in Claim 2, wherein the interface box
further includes an A/D converter that is multiplexed for the signals from

two or more input channels.

The sleep data acquisition system in Claim 3, wherein the interface box
further includes an A/D converter that is multiplexed for the signals from

two or more input channels.

The sleep data acquisition system in Claim 2, further comprising a
software filter configured to extract a high frequency portion of the signal

of the pressure sensor or pressure transducer to obtain a snore signal.
The sleep data acquisition system in Claim 3, further comprising a

software filter configured to extract a high frequency portion of the signal

of the pressure sensor or pressure transducer to obtain a snore signal.
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The sleep data acquisition system in Claim 7, wherein the software filter is
adapted to determine airflow, tidal volume, ventilation rate and snore

detection from the single pressure sensor or pressure transducer.

The sleep data acquisition system in Claim 8, wherein the software filter is
adapted to determine airflow, tidal volume, ventilation rate and snore

detection from the single pressure sensor or pressure transducer.

A sleep diagnostic data acquisition system comprising:

a) an at least first software stored on a non-transitory computer readable
medium and executable by a computer or a processor, and/or a monitor
having a receiver or a first transceiver at one or more sites remote to a

first location;

b) a portable, wearable interface box adapted to be secured to a test
subject at the first location and providing a single device for measuring
and then wirelessly transferring sleep data from at least four sensors

used for diagnosing sleep disorders,

the portable, wearable interface box comprising

i) an enclosure of a rigid material,
ii.) a battery;
iii.)  one or more electrical components within the interface box

for receiving electrical signals from sensors having a signal
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including a signal processing unit for receiving the
electrical signals from the sensors, the sensors which are
attached to a subject or within the interface box that is
secured to the subject, the sensors further which are
hardwired to connect through at least one connector of the
portable, wearable interface box and/or are built within the
interface box the signal processing unit for receiving and
processing the sleep data from the one or more input
channels;

iv.)  amemory for storage of the sleep data from the one or
more input channels; and

v.) and a second transceiver or transmitter for downloading the
sleep data collected by the portable, wearable interface box
over cell towers to the computer or the processor for

analysis and output;

c) the at least four sensors are selected from a group consisting of:
accelerometer(s), pulse oximeter(s) including fingertip pulse
oximeter(s) and those built into the portable, wearable interface box,
rip belt(s), respiratory effort belt(s), pressure sensor(s), microphone(s),
strain gauge(s), pressure transducer(s), and transducer(s), the at least

four sensors adapted

i) to be applied to the subject, a first and second of the at least
three sensors adapted to be applied to a finger, arm and/or

torso of the subject;

41
ResMed Corp. - Ex. 1002
Page 48



12.

13.

Docket No.: CMD-126

ii.) to measure or derive airflow or snore, respiratory effort,
blood oxygenation and body position of the subject during
testing; and

iii.)  to be electrically hardwired and/or releasably connected to
the portable, wearable interface box adapted to be worn by

the subject;

d) the at least first software when executed by the computer or the
processor, and/or the monitor having the receiver or the first
transceiver being configured to receive and output the sleep data to
allow a subject’s physician to review and analyze the sleep data at the
one or more sites remote to the first location, to diagnose whether the
subject has a sleeping disorder, and modify a treatment of the subject,

if necessary.

The sleep diagnostic data acquisition system of claim 11, wherein a third
of the at least four sensors measures airflow and comprises a nasal cannula
or a facemask, a first pressure sensor or pressure transducer internal to the
portable, wearable interface box, and a first air port adapted for connecting
the nasal cannula or facemask to the first pressure sensor or pressure

transducer.

The sleep diagnostic data acquisition system of claim 12, wherein the
second sensor measures respiratory effort and comprises a respiratory
effort belt, a second pressure sensor or pressure transducer internal to the
portable, wearable patient interface box, and a second air port adapted for
connecting the respiratory effort belt to the second pressure sensor or

pressure transducer.
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The sleep data acquisition system in Claim 13, wherein the interface box
further includes an A/D converter that is multiplexed for the signals from

two or more input channels.

The sleep data acquisition system in Claim 12, wherein the interface box
further includes an A/D converter that is multiplexed for the signals from

two or more input channels.

The sleep data acquisition system in Claim 13, wherein the interface box
further includes an A/D converter that is multiplexed for the signals from

two or more input channels.

The sleep data acquisition system in Claim 12, further comprising a
software filter configured to extract a high frequency portion of the signal

of the pressure sensor or pressure transducer to obtain a snore signal.

The sleep data acquisition system in Claim 13, further comprising a
software filter configured to extract a high frequency portion of the signal

of the pressure sensor or pressure transducer to obtain a snore signal.

The sleep data acquisition system in Claim 17, wherein the software filter
is adapted to determine airflow, tidal volume, ventilation rate and snore

detection from the single pressure sensor or pressure transducer.

The sleep data acquisition system in Claim 18, wherein the software filter
is adapted to determine airflow, tidal volume, ventilation rate and snore

detection from the single pressure sensor or pressure transducer.
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ABSTRACT

The present invention provides for a data acquisition system for EEG and
other physiological conditions, preferably wireless, and method of using such
system. The wireless EEG system can be used in a number of applications
including both studies and clinical work. These include both clinical and research
sleep studies, alertness studies, emergency brain monitoring, and any other tests
or studies where a subject’s or patient’s EEG reading is required or helpful. This
system includes a number of features, which enhance this system over other
systems presently in the marketplace. These features include but are not limited
to the having multiple channels for looking at a number of physiological features
of the subject or patient, a built in accelerometer for looking at a subject’s or
patient’s body motion, a removable memory for data buffering and storage,
capability of operating below 2.0 GHz, which among other things allows for more
channels, movement artifact correction including video, pressure sensors capable
of measuring or determining airflow, tidal volume and ventilation rate, and

capability of manual and automatic RF sweep.
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+] Robert N Schmidt ]
Resﬁience Information (Select One) (@ US Residency Non US Residency Active US Military Service -
City | it Myers State/Province | L Country of Residencd | s

Mailing Address of Inventor:

Address 1 7163 Knight Dr.

Address 2

City | Ft. Myers State/Province | FL

Postal Code 33967 Countryi | s

Inventor |5

Legal Name

Prefix| Given Name Middle Name Family Name Suffix

~| Prian M Kolkowski v

Resﬁience Information (Select One) (@ US Residency Non US Residency Active US Military Service -
City | Jeroy State/Province | JoH | Country of Residencd | S

Mailing Address of Inventor:

Address 1 5340 Taylor Rd.

Address 2

City | eroy State/Province | IOH

Postal Code 44077 Countryi | |US

All Inventors Must Be Listed - Additional Inventor Information blocks may be

generated within this form by selecting the Add button.

Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 CFR 1.33(a).

[ ] An Address is being provided for the correspondence Information of this applicatioResMed Corp. - Ex. 1002,
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Application Data Sheet 37 CFR 1.76

Attorney Docket Number | CMD-126

Application Number

Title of Invention | Data acquisition system with novel features

Customer Number B1177

Email Address bkolkowski@clevemed.com

Add Email | |Remove Email

Application Information:

Title of the Invention Data acquisition system with novel features

Attorney Docket Number| CMD-126

Small Entity Status Claimed [X]

Application Type Nonprovisional

Subject Matter Ltility

Total Number of Drawing Sheets (if any) 5

Suggested Figure for Publication (if any)

Filing By Reference:

Only complete this section when filing an application by reference under 35 U.S.C. 111(c} and 37 CFR 1.57{a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be

provided in the appropriate section(s) below (i.e., “Domestic Benefit/National Stage Information” and “Foreign Priority Information”).

For the purposes of a filing date under 37 CFR 1.53(b}, the description and any drawings of the present application are replaced by this

reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a).

Application number of the previcusly
filed application

Filing date {YYYY-MM-DD)

Intellectual Property Authority or Country -

Publication Information:

[ ] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Req uest Not to Publish. | hereby request that the attached application not be published under
35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the
subject of an application filed in another country, or under a multilateral international agreement, that requires

publication at eighteen months after filing.

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).
Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer
Number will be used for the Representative Information during processing.

Please Select One: ® Customer Number

US Patent Practitioner

O Limited Recognition (37 CFR 11.9)

Customer Number B1177

EFS Web 2.2.12
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CMD-126

L Attorney Docket Number
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Data acquisition system with novel features

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes
the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78.

When referring to the current application, please leave the “Application Number” field blank.

Prior Application Status | Pending v Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
[Continuation of ~| 17878152 P322-08-01
Prior Application Status | Patented Remove
Application L Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
17878152 Continuation of ~| [15867763 018-01-11 11432724 2022-09-06
Prior Application Status It\bandoned - Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)

15867763 Continuation of ~] 13853436 0013-03-29
Prior Application Status | [Patented
Application L Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
13853436 Continuation of ~| 111454482 2006-06-16 8437843 2013-05-07

Additional Domestic Benefit/National Stage Data may be generated within this form
by selecting the Add button.

Add

Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.8.C. 119(b) and 37 CFR 1.55. When pricrity is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PDX)I the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1).

Application Number

Countryi

Filing Date (YYYY-MM-DD)

Remove

Access Codei (if applicable)

Additional Foreign Priority Data may be generated within this form by selecting the

Add button.

Add

EFS Web 2.2.12
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L Attorney Docket Number
Application Data Sheet 37 CFR 1.76

CMD-126

Application Number

Title of Invention | Data acquisition system with novel features

Statement under 37 CFR 1.55 or 1.78 for AIA (First
Applications

Inventor to File) Transition

[] 16, 2013.

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also
contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March
16, 2013, will be examined under the first inventor to file provisions of the AlA.
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. Attorney Docket Number | CMD-126
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Data acquisition system with novel features

Authorization or Opt-Out of Authorization to Permit Access:

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written
authority to permit a participating foreign intellectual property {IP) office access to the instant application-as-filed (see
paragraph A in subsection 1 below) and the European Patent Office {(EPO) access to any search results from the instant
application (see paragraph B in subsection 1 below).

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-out of the
authorization by checking the corresponding box A or B or both in subsection 2 below.

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate.

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s)

A. Priority Document Exchange (PDX) - Unless box A in subsection 2 (opt-out of authorization) is checked, the
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPQ), the Japan Patent Office
{(JPO), the Korean Intellectual Property Office (KIPQ), the State Intellectual Property Office of the People’s Republic of
China (SIPQO)}, the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the
instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h)

(1).

B. Search Results from U.S. Application to EPO - Unless box B in subsection 2 {opt-out of authorization) is checked,
the undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search
results from the instant patent application when a European patent application claiming priority to the instant patent
application is filed. See 37 CFR 1.14(h)(2).

The applicant is reminded that the EPO’s Rule 141(1) EPC (European Patent Convention) requires applicants to submit a
copy of search results from the instant application without delay in a European patent application that claims priority to
the instant application.

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s)

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant
[ ] application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with
any documents and information identified in subsection 1A above.

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent
[ ] application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant
application.
NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the
application in accordance with 37 CFR 1.14.
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Attorney Docket Number | CMD-126

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Data acquisition system with novel features

Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR
to have an assignment recorded by the Office.

Applicant {1

If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an
applicant under 37 CFR 1.46 {(assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be

identified in this section.

® Assignee Legal Representative under 35 U.S.C. 117 Joint Inventor

Person to whom the inventor is obligated to assign. Person who shows sufficient proprietary interest

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

vI

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name [Cleveland Medical Devices Inc.

Mailing Address Information For Applicant:

Address 1 415 Euclid Ave._, Suite 400
Address 2
City Cleveland State/Province OH
Country | s Postal Code 44103
Phone Number 2167916720 Fax Number 2167916739
Email Address bkolkowski@clevemed.com
Additional Applicant Data may be generated within this form by selecting the Add button. Add

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title
37 of CFR to have an assighment recorded by the Office.

ResMed Corp. - Ex. 1002
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Attorney Docket Number | CMD-126

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Data acquisition system with novel features

Assignee 1

Complete this section if assighee information, including non-applicant assignee information, is desired to be included on the patent
application publication. An assignee-applicant identified in the "Applicant Information™ section will appear on the patent application
publication as an applicant. For an assighee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

If the Assignee or Non-Applicant Assignee is an Organization check here. X
Organization Name Cleveland Medical Devices Inc.
Mailing Address Information For Assignee including Non-Applicant Assignee:
Address 1 15 Euclid Ave., Suite 400
Address 2
City Cleveland State/Province OH
Countryi Us Postal Code 14103
Phone Number 2167916720 Fax Number 2167916739
Email Address bkolkowski@clevemed.com
Additional Assignee or Non-Applicant Assignee Data may be generated within this form by o

selecting the Add button.

Signature:

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in
subsection 2 of the “Authorization or Opt-Out of Authorization to Permit Access” section, then this form must
also be signed in accordance with 37 CFR 1.14(c).

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a
patent practitioner, all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given
power of attorney (e.g., see USPTO Form PTO/AIA/81) on behalf of all joint inventor-applicants.

See 37 CFR 1.4(d) for the manner of making signatures and certifications.

Signature |/Brian Kolkowski/ Date (YYYY-MM-DD)| 2023-01-09
First Name | Brian Last Name | Kolkowski Registration Number | {36847
Additional Signature may be generated within this form by selecting the Add button.
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Attorney Docket Number | CMD-126

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Data acquisition system with novel features

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandna, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related tc a patent
application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection of this information
is 35 U.5.C. 2(b}(2); {2) furnishing of the informaticn solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and
Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested information, the U.S.
Patent and Trademark Office may not be able to process and/or examine your submission, which may result in termination of proceedings or abandonment of
the application or expiration of the patent.

The information provided by you in this form will be subject tc the following routine uses:

1

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.5.C. 552) and the Privacy
Act (5 US.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine whether the Freedom of
Information Act requires disclosure of these records.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or administrative
tribunal, including disclosures to opposing counsel in the course of settlement negotiations.

Arecord in this system of reccerds may be disclosed, as a routine use, to a Member of Congress submitting a request involving an individual, to whom
the record pertains, when the individual has requested assistance from the Member with respect tc the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in order to perform
a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C.
552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records may be disclosed, as a routine use,
to the Internaticnal Bureau of the World Intellectual Property Organization, pursuant to the Patent CooperationTreaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security review (35 U.S.C. 181)
and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee, during an
inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records management practices and
programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations geverning inspection of
records for this purpose, and any other relevant (i.e,, GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant to 35 U.5.C.
122(b) or issuance of a patent pursuant to 35 US.C. 151. Further, a record may be disclesed, subject to the limitations of 37 CFR 1.14, as a routine use,
to the public if the record was filed in an application which became abandoned cr in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the USPTO becomes
aware of a violation or potential viclation of law or regulation.
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Docket No.
CMD-090

Declaration and Power of Attorney For Patent Application

English Language Declaration

As a below named inventor, | hereby declare that:
My residence, post office address and citizenship are as stated below next to my name,

I believe | am the original, first and sole inventor (if only one name is listed below) or an original,
first and joint inventor (if plural names are listed below) of the subject matter which is claimed and for
which a patent is sought on the invention entitled

Data acquisition system with novel features

the application for patent which | have made or authorized to be made, and the specification of which
(check one)

(3 is attached hereto.
was filed on  2013-03-29 as United States Application No. or PCT International
Application Number 1353436

and was amended on

(if applicable)

| hereby state that | have reviewed and understand the contents of the above identified specification,
including the claims, as amended by any amendment referred to above.

I acknowledge the duty to disclose information which is material to patentability as defined in 37 CFR
1.56, including for continuation-in-part applications, material information which became available
between the filing date of the prior application and the national or PCT international filing date of the
continuation-in-part application.

I hereby claim foreign priority benefits under 35 U.S.C. 119(a)<(d) or (f), or 365(b) of any foreign
application(s) for patent, or plant breeder's rights certificate(s), or 365(a) of any PCT International
application which designated at least one country other than the United States of America, listed
below and have also identified below, by checking the box, any foreign application for patent,
inventor's or plant breeder's rights certificate(s), or any PCT international application having a filing
date before that of the application on which priority is claimed.

Prior Foreign Application(s) Priority Not Claimed
O
(Number) (Country) (Day/Month/Year Filed)
M|
(Number) (Country) (Day/Month/Year Filed)
O
(Number) (Country) (Day/Month/Year Filed)
Form PTO-SB-01 (9+35) (Modified) PO2/REV02 Patent and Trademark Office-U.S. DEPARTMENT OF
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I hereby claim the benefit under 35 U.S.C. Section 119(e) of any United States provisional
application(s) listed below:

(Application Serial No.) (Filing Date)
(Application Serial No.) (Filing Date)
(Application Serial No.) (Filing Date)

I hereby claim the benefit under 35 U. 8. C. Section 120 of any United States application(s), or
Section 365(c) of any PCT International application designating the United States, listed below and,
insofar as the subject matter of each of the claims of this application is not disclosed in the prior
United States or PCT International application in the manner provided by the first paragraph of 35
U.S.C. Section 112, | acknowledge the duty to disclose to the United States Patent and Trademark
Office all information known to me to be material to patentability as defined in Title 37, C. F. R,,
Section 1.56 which became available between the filing date of the prior application and the national
or PCT International filing date of this application:

11/454,482 2006-06-16 pending

(Application Serial No.) (Filing Date) (Status)
(patented, pending, abandoned)

(Application Serial No.) (Filing Date) (Status)
{patented, pending, abandoned)

(Application Serial No.) (Filing Date) (Status)
(patented, pending, abandoned)

| 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 Section 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.

Form PTQ-SB-01 (6-95) (Modified) Patent and Trademark Office-U.S. DEPARTMENT OF

ResMed Corp. - Ex. 1002
Page 68



Page 3 of 4

connected therewith. (list name and registration number)

Brian M. Kolkowski, Reg. No. 36,847
Robert K. Schmidt, Reg. No. 65,458

-8end Correspondence to: Brian M. Kolkowski

4415 Euclid Ave., Suite 500
Cleveland, OH 44103

POWER OF ATTORNEY: As a named inventor, | hereby appoint the following attorney(s) and/or
agent(s) to prosecute this application and transact all business in the Patent and Trademark Office

Direct Telephone Calls to:  (name and telephone number)
Brian M. Kolkowski (216) 649-0376

Full name of sole or first inventor

Hani Kayyali

Sole or first inventor's signature ﬁg‘) yg
S =Tl 2

Date
§5/21/2:/5

Resldence 7 ’

us

Citizenship
us

Paost Office Address
2692 Rocklyn Rd.

Shaker Heights, OH 44120

Full name of second Inventor, if any

Craig A. Frederick

DRl

Date

\5“/2,//3.3/7

Residefite
us

Citizenship
us

Post Office Address
6933 Longview Dr.

Solon, OH 44139

Form PTQ-$B-01 (6-95) (Modified)

Patent and Trademark Office-U.S. DEPARTMENT OF
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Full name of third inventor, If any
Daniel Bishop

Thirdl;ga,r‘gja’i’gnature @,/ Date
7/ L7/ 2o )3

Residence
us
Citizenship
Us
Post Office Address
762 Beachler Rd.

Tallmadge, OH 44278

Full name of fourth inventor, if any
Robert N, Schmidt g B

Fourih mventorW — ate
- SVES VLTS

poreer Py
Reérd*ence
Us
Citizenship
us
Post Office Address
17012 Clemente Ct,

7

Ft. Myers, FL. 33908

Full name of fifth Inventor, if any
Sarah M. Weimer
Fifth inventor's signature Date

Lo W 2/15 /203
Residence us

Citizenship

us

Post Office Address
19190 Tanglewood Dr.

North Royalton, OH 44133

Full name of sixth inventor, if any
Brian M, Kolkowski

yv’torsslgﬁ\atu%/%z /?M-/\;Et; ‘w‘?)

Resndence

C|tlzensh|p

us
Post Office Address
6340 Taylor Rd.

Leroy, OH 44077

Form PTO-§B-01 (6-95) (Modified) Patent and Trademark Office-U.S. DEPARTMENT OF
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Under the Paperwork Reduction Act of 1995, no person is required to respond to a collection of information unless it displays a valid OMB control number

POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO

| hereby revoke all previous powers of attorney given in the application identified in the attached
statement under 37 CFR 3.73(c).

| hereby appoint:
Practitioners associated with Customer Number: | 81177
OR

I:I Practitioner(s) named below (if more than ten patent practitioners are to be named, then a customer number must be used):

Registration Registration
& Name &

Name Number Number

As attorney(s) or agent(s) to represent the undersigned before the United States Patent and Trademark Office (USPTO) in connection with
any and all patent applications assigned only to the undersigned according to the USPTO assignment records or assighment documents
attached to this form in accordance with 37 CFR 3.73(c).

Please change the correspondence address for the application identified in the attached statement
under 37 CFR 3.73(c) to:

The address associated with Customer Number: 81 1 77
OR

Firm or individual name

Address

City State Zip

Country

Telephone Email

Assignee name and address: . .
Cleveland Medical Devices Inc.

4415 Euclid Ave., Suite 400, Cleveland, OH 44103

A copy of this form, together with a statement under 37 CFR 3.73(c) (Form PTO/AIA/96 or equivalent) is required to be
filed in each application in which this form is used. The statement under 37 CFR 3.73(c) may be completed by one of the
practitioners appointed in this form, and must identify the application in which this Power of Attorney is to be filed.
SIGNATURE of Assignee of Record
The individual whose signature and title is supplied below is authorized to act on behalf of the assignee.

Signature /Brian Kolkowski/ Date January 9, 2023
Name Brian M. Kolkowski Telephone (216) 649-0376
Title Executive Vice President, General Counsel

This collection of information is required by 37 CFR 1.31, 1.32, and 1.33. The information is required to obtain or retain a benefit by the public, which is to update
(and by the USPTO to process) the file of a patent or reexamination proceeding. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR 1.11 and 1.14. This
collection is estimated to take 18 minutes to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary
depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should
be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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PTO/AIA/96 (08-12)

Approved for use through 01/31/2013. OMB 0651-0031

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

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)
Cleveland Medical Devices Inc.

Applicant/Patent Owner:

Application No./Patent No.: Submitted herewith Filed/Issue Date:
Titleg: Data acquisition system with novel features

Cleveland Medical Devices Inc. a corporation

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.)
states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below):
1. The assignee of the entire right, title, and interest.

2. |:| An assignee of less than the entire right, title, and interest (check applicable box):

|_| The extent (by percentage) of its ownership interest is %. Additional Statement(s) by the owners
holding the balance of the interest must be submitted to account for 100% of the ownership interest.

|:] There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire
right, title and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

3. |:| The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made).
The other parties, including inventors, who together own the entire right, title, and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

4. |:| The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached.

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose one of options A or B below):

A. An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel , Frame , or for which a copy
thereof is attached.

B. D A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:

1. From: To:

The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
2. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

[Page 1 of 2]
This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark
Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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PTO/AIA/96 (08-12)

Approved for use through 01/31/2013. OMB 0651-0031

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

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)

3. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

4. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.
5. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.
6. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

|:| Additional documents in the chain of title are listed on a supplemental sheet(s).

As required by 37 CFR 3.73(c)(1)(i), the documentary evidence of the chain of title from the original owner to the
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08]

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee.

/Brian Kolkowski/ 1/9/2023

Signature Date

Brian Kolkowski Executive VP, General Counsel, 36847
Printed or Typed Name Title or Registration Number

[Page 2 of 2]
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Assignment of Rights, Title and Interest in Invention Docket No.
(Multiple inventors; single assignee) CMD-022

This is an Assignment of the following rights, title and interest: {check all that apply}:

(2] United States of America rights, title and interest in the invention
8] Foreign rights, title and interest in the invention
[

United States Patent Application Serial No.

Date of Execution: Date of Filing:

United States Provisional Patent Application Serial No.

United States Patent No(s).

International (PCT) Patent Application Serial No.
Other (specify)

goaan

Title of the Invention

EEG Data Acquisition System with Novel Features

Inventors {assignors)

Name Address
Hani Kayyali 3066 Woodbury Rd. Shaker Heights, OH 44120
Cralg A, Frederick 6933 Longview Dr., Solon, OH 44138
Danlei Bishop 762 Beachler Rd. Talimadge, OH 44278
Robert N. Schmidt 1721 Fulion Rd. Cleveland, OH 44113
Sarah M. Weimer 19190 Tanglewood Dr. North Royalton, OH 44133
Brian M, KolkowskI 6340 Taylor Road Leroy, OH 44077

Assignee

Name Address

Cleveland Medical Devices Inc. 4415 Euclid Avenue, Suite 400

Cleveland, Ohic 44103

[Page Lof 4 ] ASDIA/REVOL
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Assignment of Rights, Title and Interest in Invention Docket No.
(Multiple inventors; single assignee) CMD-022

Whereas, we, the above-identified Inventors, have invented certain new and useful improvements in the Invention
identified above and described in the above-identified patent applicationfs) and/or patent(s) (hereinafter referred to as
"Tuvention");

And, whereas we desire to assign our above-identified rights, title and interest in the Invention to the above-identified
Assignee;

Now, this indenture witnesseth, that for good and valuable consideration, the receipt whereof is hereby acknowledged;

We hereby assign, sell and transfer our above-identified rights, title and interest in said Invention, said application(s)
as identified above, including any divisions, continuations, and continuations-in-part thereof, and in and to any and all Letters
Patent of the United States, and countries foreign thereto, which may be granted or have granted for said Invention, and in and
to any and all reissues and reexaminations thereof, and in and to any and all priority rights, Convention rights, and other
benefits accruing or to accrue to us with respect to the filing of applications for patents or securing of patents in the United
States and countries foreign thereto, unto said Assignee;

And we hereby authorize and request the Director of the United States Patent and Trademark Office to issue any
United States Letters Patent which may issue for said Invention to said Assignee, as assignee of the whole right, title and
interest thereto;

And we further agree to sign and execute all necessary and lawful future documents, including applications for foreign
patents, for filing divisions, continuations and continuations-in-part of said application for patent, and/or, for obtaining any
reissue or reissues of any Letters Patent which may be granted for my aforesaid Invention, as the Assignee or its Designee(s}

may from fime Lo lime require and prepare at its own expense.

Inventors’ Signatures (if Notarization is desired, do not sign here and proceed fo next page)

Name Signature/Date .
Hani Kayyali e, L= ' Efréfo £
Craig A. Freqﬁk //.fé‘y MM dl//é/zoog

Danie! Bishop Clle 2026
Robert N. Schmidt ’f—"""d’ < e S
Sarah M. Weiner G/IGC fanmBE

Brian M. Kolkowski ?ﬁ-\_. /// 7 ,%\ L U

[Page2of4 |
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Assignment of Rights, Title and Interest in Invention Docket No.
(Multiple inventors; single assignee) CMD-022

Notarization

{Although notarization is not necessary, it will be considered prima facie evidence of execution pursuant to 35 US.C. 261}

L Executed this /é dayof Tone Jintheyear Do04L
t

e {Signdiure of Invénior)

State of Ohio
County of Cuyahoga
Before me personally appeared Hani Kayyali

who acknowledged the foregoing instrument to be a free act and deed and also represented that he or she is a rorized to
execute the same this day of oFER

BRIAN M., KOLKOWSKI, ATTORNEY
NOTARY PUBLIC, STATE OF OHIO
MY COMMISSION HAS NO EXPIRATION DATE

Executed this /€ day of J,.”r?:
at

£ / (Si§n'¢;mre of Inventor]
[Seate of  Ohio

Connty of Cuyahoga

Before me personally appeared Craig A. Frederick
who acknowledged the foregoing instrument to be a free act and deed and also represented that he or she is authorized to

execute the same this Vo day of )'vg-»-ei..
BRIAN M, KOLKOWSKI, ATTORNEY

NOTARY PUBLIC, STATE OF OMHIO
MY COMMISSION HAS NO EXPIRATION DATE

Executed this ! dayof Lp2% Jyne ,intheyear

Dge ==

(Signature of Inventor)

4

State of Ohio
County of Cuyahoga

Before me personally appeared Daniel Bishcp
who acknowledged the foregeing instrument to b be a free act and deed and also resenred that he or she is authorized to

execute the same this }é: day of

BRIAN M. KoLko
NOTARE Bt WSK], ATTORNEY
" BLIC, 8T,
Y COMMISSION HAS NO g;gfgz'f?gw BATE

[Pagedof 4 |

ResMed Corp. - Ex. 1002
Page 76



Assignment of Rights, Title and Interest in Invention Docket No.
(Multiple inventors; single assignee) CMD-022

Notarization
(4ithough notarization is not necessary, it will be considered prima facie evidence of execution pursuant 10 35 U.S.C. 261.)

Exccuted this /¢ Z day of 7/ o ~ < ,in the year .2 & + G-

b

= (Signature of Inventor}
State of Ohio

County of Cuyahoga

Before me personally appeared Robert N. Schmidt
who acknowledged the fomstmment to be a free act and deed and also represented that he or she is authorized (o

pxectite the same this dayof TN o=
BRIAN M. KOLKOWSK], A
v oNOTARY PUBLIC, STAYE OF On,
ISSION HAS NO EXPIRATION DATE (Woiary Pubhi
Executed this | YN day of Jun e yinthe year . OO0
it
{Signature of Invenior)

State of Ohio
County of Cuyahoga
Before me personally appeared Sarah M. Weirlgr

pwho acknowledged the foregoing instrument to be a free act and deed and also represented that he or she is authorized {0

execute the same this Ut dayof ™) g

BRIAN M. KOLKOWSKI, ATTORN
NOTARY PUBLIC, STATE OF OHE;!
MY COMMISSION HAS NO EXPERATION DATE

Executed this UOME}’ of ’Su\-—z;

23

State of  Ohio

County of Cuyahoga

Before me personally appeared Brian M. Kolkowski VAR
who acknowledged the foregoing instrument to be a free act and deed ond also represented that he or she is authorized to
exectte the same this (e day of ur @ intheyear 20 o (» j

/S
#moﬁ: o 7 [{ g \ x“g&:fg’//

CAROLE
_’_———_N—Mympﬂ%ﬁ%m OH \_ {Notary Public) L
June 8, 2007 - k (,\

{Paged of 4 }
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Electronic Acknowledgement Receipt

EFS ID: 47386848
Application Number: 18094433
International Application Number:
Confirmation Number: 7226

Title of Invention:

Data acquisition system with novel features

First Named Inventor/Applicant Name:

Hani Kayyali

Customer Number:

81177

Filer:

Brian M. Kolkowski/Mark Pennington

Filer Authorized By:

Brian M. Kolkowski

Attorney Docket Number: CMD-126
Receipt Date: 18-JAN-2023
Filing Date:
Time Stamp: 11:06:01

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File Slze(B)ftes)/ Ml.l":l. 'Pages
Number Message Digest | Part/.zip| (ifappl.)
171548
1 Preliminary Amendment CMD-1 26_18Ja32023t_pc;?hm|n no 9
arY‘amen men p 89415f16ff9ec07115b770910841cef1a6119)
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Information:

Total Files Size (in bytes): 171548

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In Re: Application of Kayyali et al. )
)
Serial No.:  18/094,433 )
)
Filed: January 9, 2023 )
)
For: Data Acquisition System ) Art Unit: Not yet assigned
With Novel Features )
) Attorney Docket No.: CMD-126
)
Examiner: Not yet assigned )
)

January 18, 2023

PRELIMINARY AMENDMENT

Commissioner of Patents and Trademarks
Alexandria, VA 22313

This Preliminary Amendment is being filed in the above case. The Applicants believe
this amendment is timely but if it is not timely, the Applicants hereby petition for an extension of

time and authorize the USPTO to deduct any required fees from their deposit account 502704,

1/9
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Amendment to Application No. 18/094,433 CMD-126

In the Specification:

On page 1, line 1, substitute the title:

“SLEEP DIAGNOSTICS USING CELLULAR DATA TRANSFER FROM REMOTE
TESTING LOCATIONS”

For

“DATA ACQUISITION SYSTEM WITH NOVEL FEATURES”

On page 1, lines 12-17 substitute:

“1. FIELD OF THE INVENTION

The present invention, relates generally, to wireless data acquisition systems for data
communications and more particularly, to programmable wireless medical acquisition systems

for remote sleep monitoring which can be adapted by software programming.”

For

“1. FIELD OF THE INVENTION

The present invention relates, generally, to wireless data acquisition systems for data
communications and more particularly, to programmable wireless medical EEG data acquisition

systems which can be adapted for different applications by software programming.”

On page 44, for the Abstract substitute:

“ABSTRACT
The present invention provides for a data acquisition system for sleep diagnostics, and
method of using such system. The wireless sleep diagnostic data acquisition system can be used
for remote testing, and provides for an easy and seamless transfer of testing data through cellular

systems from a portable, wearable patient interface box to a computer and/or monitor to allow

2/9
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Amendment to Application No. 18/094,433 CMD-126

the patients physician to review and analyze the sleep data at one or more sites remote from

where the patient was tested.”

For

“ABSTRACT
The present invention provides for a data acquisition system for EEG and other physiological
conditions, preferably wireless, and method of using such system. The wireless EEG system can
be used in a number of applications including both studies and clinical work. These include both
clinical and research sleep studies, alertness studies, emergency brain monitoring, and any other
tests or studies where a subject’s or patient’s EEG reading is required or helpful. This system
includes a number of features, which enhance this system over other systems presently in the
marketplace. These features include but are not limited to the having multiple channels for
looking at a number of physiological features of the subject or patient, a built in accelerometer
for looking at a subject’s or patient’s body motion, a removable memory for data buffering and
storage, capability of operating below 2.0 GHz, which among other things allows for more
channels, movement artifact correction including video, pressure sensors capable of measuring
or determining airflow, tidal volume and ventilation rate, and capability of manual and automatic

RF sweep.”

3/9
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Amendment to Application No. 18/094,433 CMD-126

IN THE CLAIMS:

Please cancel claims 1-20 and add new claims 21-40 as follows:

21. (new) A sleep diagnostic data acquisition system comprising:

a) a first software stored on a non-transitory computer readable medium and executable

b)

by a first processor, the software configured to be loaded on a cell phone or Personal

Digital Assistant (“PDA”) comprising at least one first wireless transceiver and the

first processor;

a portable, wearable patient interface box adapted to be secured to a subject at a first

location and providing a single device for measuring and then wirelessly transferring

sleep data from at least two sensors used for diagnosing sleep disorders,

the portable, wearable patient interface box comprising

an enclosure of a rigid material,

a battery;

one or more electrical components within the portable, wearable patient
interface box for receiving electrical signals from the at least two sensors,
the one or more electrical components include a signal processing unit for
receiving the electrical signals from the sensors, the at least two sensors
which are attached to the subject and/or within the portable, wearable
patient interface box that is secured to the subject, the at least two sensors
further which are hardwired to connect through at least one connector of
the portable, wearable patient interface box and/or are built within the
portable, wearable patient interface box, the signal processing unit
configured for receiving and processing the sleep data from one or more

input channels; and

4/9
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Amendment to Application No. 18/094,433 CMD-126

©)

d)

iv) a second wireless transceiver or transmitter is adapted for operating at
frequencies above 2 GHz using a Bluetooth protocol and transmitting the
sleep data collected with the portable, wearable patient interface box
wirelessly to the at least one first wireless transceiver of the cell phone or

PDA with the first software loaded;

the at least two sensors are selected from a group consisting of: accelerometer(s),
pulse oximeter(s) including fingertip pulse oximeter(s) and those built into the
portable, wearable patient interface box, rip belt(s), respiratory effort belt(s), pressure
sensor(s), microphone(s), strain gauge(s), pressure transducer(s), and transducer(s),
the at least two sensors adapted
1) to be applied to the subject, a first and a second of the at least two sensors
or the portable, wearable patient interface box when the one or more of the
sensors are built into the portable, wearable patient interface box are
adapted to be applied to a finger, arm and/or torso of the subject;
i1) to measure or derive respiratory ventilation directly or indirectly, blood
oxygenation and body position of the subject during testing; and
ii1)  tobe releasably connected and/or electrically hardwired to or within the

portable, wearable patient interface box adapted to be worn by the subject;

an at least second software stored on a non-transitory computer readable medium and
executable by a computer or a second processor at one or more sites remote to the

first location;

the first software, when executed by the first processor of the cell phone or PDA,
configured to wirelessly receive and re-transmit the sleep data, or optionally send the
sleep data further processed with the first processor of the cell phone or the PDA,
with the at least one first wireless transceiver over cell towers to the computer or the

second processor for analysis;

5/9
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Amendment to Application No. 18/094,433 CMD-126

22.

23.

24.

25.

26.

f) the second software when executed by the computer or the second processor
configured to analyze, output and/or and format the sleep data at the one or more sites

remote from the first location where the sleep data was collected; and

g) the at least second software, when executed by the second processor or the computer,
configured to display both, in part, the sleep data and/or analyzed sleep data to allow
for diagnosis of a sleep disorder and, if necessary, provide a basis to modify a sleep

treatment of the subject.

(new) The sleep diagnostic data acquisition system of claim 21, further comprising an at
least third sensor wherein the at least third sensor is adapted for measuring respiratory

ventilation such as respiratory effort and/or snore.

(new) The sleep diagnostic data acquisition system of claim 22, further comprising an at
least fourth sensor wherein a third sensor is adapted for measuring respiratory effort and a

fourth sensor is adapted for measuring snore.

(new) The sleep data acquisition system in Claim 21, wherein the at least two sensors

consist of a pulse oximeter and an accelerometer.

(new) The sleep data acquisition system in Claim 21, wherein the sleep data is
transmitted to a remote Internet site or communication station using the at least one first
wireless transceiver to transmit the sleep data over cell towers and/or the Internet for

analysis.

(new) The sleep data acquisition system in Claim 22, wherein the sleep data is
transmitted to a remote Internet site or communication station using the at least one first
wireless transceiver to transmit the sleep data over cell towers and/or the Internet for

analysis.

6/9
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Amendment to Application No. 18/094,433 CMD-126

27.

28.

29.

30.

31.

32.

33.

34.

The sleep data acquisition system in Claim 24, wherein the sleep data is transmitted to a
remote Internet site or communication station using the at least one first wireless

transceiver to transmit the sleep data over cell towers and/or the Internet for analysis.

The sleep data acquisition system in Claim 25, wherein two-way bi-directional data

transmission is utilized between the second transceiver and the at least first transceiver.

The sleep data acquisition system in Claim 26, wherein two-way bi-directional data

transmission is utilized between the second transceiver and the at least first transceiver.

The sleep data acquisition system in Claim 27, wherein two-way bi-directional data

transmission is utilized between the second transceiver and the at least first transceiver.

The sleep data acquisition system in Claim 28, wherein the remote Internet site or
communication station can control the sleep data transmission from the at least first

transceiver, and/or the first software when being executed by the cell phone or PDA.

The sleep data acquisition system in Claim 29, wherein the remote Internet site or
communication station can control the sleep data transmission from the at least first

transceiver, and/or the first software when being executed by the cell phone or PDA.

The sleep data acquisition system in Claim 30, wherein the remote Internet site or
communication station can control the sleep data transmission from the at least first

transceiver, and/or the first software when being executed by the cell phone or PDA.

The sleep data acquisition system in Claim 31, further comprising a software filter
configured to extract a high frequency portion of a signal from one of the at least two

sensors to obtain a snore signal.

7/9
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Amendment to Application No. 18/094,433 CMD-126

35.

36.

37.

38.

39.

40.

The sleep data acquisition system in Claim 32, further comprising a software filter
configured to extract a high frequency portion of a signal from one of the three sensors to

obtain a snore signal.

The sleep data acquisition system in Claim 31, further comprising a software filter
wherein the software filter is adapted to determine one or more of airflow, tidal volume,

ventilation rate and snore detection from the sleep data.

The sleep data acquisition system in Claim 32, further comprising a software filter
wherein the software filter is adapted to determine one or more of airflow, tidal volume,

ventilation rate and snore detection from the sleep data.

The sleep data acquisition system in Claim 33, further comprising a software filter
wherein the software filter is adapted to determine one or more of airflow, tidal volume,

ventilation rate and snore detection from the sleep data.

The sleep data acquisition system in Claim 28, wherein the portable, wearable patient
interface box further comprises an A/D converter and a digital memory for receiving the

sleep data.
The sleep data acquisition system in Claim 29, wherein the portable, wearable patient

interface box further comprises an A/D converter and a digital memory for receiving the

sleep data.

8/9

ResMed Corp. - Ex. 1002

Page 87



Amendment to Application No. 18/094,433 CMD-126

REMARKS
Claims 1-20 of the above application have been cancelled, and new Claims 21-40 have
been added.
Conclusion:
The Applicants believe the above application is in condition for allowance and such
action is earnestly and respectfully solicited.

Respectfully submitted,

1/18/2023 /Brian M. Kolkowski/

Dated Brian M. Kolkowski
Reg. No.: 36,847
Attorney for the Applicants
Cleveland Medical Devices Inc.
4415 Euclid Ave, Suite 500
Cleveland, OH 44103
Phone: (216) 649-0376
Fax: (216) 649-0397
Email: bkolkowski@clevemed.com
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UNITED STATES DEPARTMENT OF COMMERCE

United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS
P.O. Box 1450
Alexandria, Virginia 22313-1450
WWW.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO.
18/094,433 Hani Kayyali CMD-126 7226
81177 7590 . | EXAMINER
Cleveland Medical Devices Inc.
4415 Euclid Ave. Ste. 500
Cleveland, OH 44103
| ART UNIT | PAPER NUMBER
| MAIL DATE | DELIVERY MODE
01/25/2023 PAPER

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

PTOL-90A (Rev. 04/07)
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Commissioner for Patents

United States Patent and Trademark Office
P.O. Box 1450

Alexandria, VA 22313-1450

www.uspto.gov

In re Application of

Cleveland Medical Devices Inc. :

Application No. 18/094,433 : DECISION ON PETITION
Date of Deposit: Jan 9, 2023 :

For: Data acquisition system with novel

features

This is a decision on the petition under 37 CFR 1.102(c)(1), filed January 6, 2023, to make the
above-identified application special based on applicant’s age as set forth in MPEP § 708.02,
Section II.

The petition is GRANTED.

A grantable petition to make an application special under 37 CFR 1.102(c)(1) and MPEP §
708.02, Section II: Applicant’s Age, must be accompanied by evidence showing that the
applicant is 65 years of age, or more, such as applicant’s statement or a statement from a
registered practitioner that he or she has evidence that the applicant is 65 years of age or older.
No fee is required.

The instant petition includes a statement by registered attorney Brian Kolkowski having evidence
showing that one of the inventors in the application is 65 years or older. Accordingly, the above-
identified application has been accorded “special” status.

Telephone inquiries concerning this decision should be directed to Paula Britton at 571-272-
1556. All other inquiries concerning the examination or status of the application is accessible in
the PAIR system at http://portal. nspto.govd.

/PAULA S BRITTON/
Paralegal, OPET
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Permission to Access Application via Priority Document Exchange: Yes
Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 02/07/2023

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,

is US 18/094,433
Projected Publication Date: Request for Non-Publication Acknowledged
Non-Publication Request: Yes

Early Publication Request: No
** SMALL ENTITY **
Title

Sleep diagnostics using cellular data transfer from remove testing locations

Preliminary Class

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No
PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the
section entitled "Treaties and Foreign Patents™} for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.
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For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
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community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.
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Application No. Applicant(s)

18/094,433 Kayyali et al.
Office Action Summary Examiner ArtUnit | AIA (FITF) Status
MICHAEL T HOLTZCLAW 3792 No

-- The MAILING DATE of this communication appears on the cover sheet with the corresponderice address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING
DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed after SIX (6) MONTHS from the mailing
date of this communication.

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any earned patent term
adjustment. See 37 CFR 1.704(b).

Status
1) Responsive to communication(s) filed on 18 January 2023.
03 A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon
2a)(] This action is FINAL. 2b) ¥ This action is non-final.
3)(J An election was made by the applicant in response to a restriction requirement set forth during the interview
on ___;therestriction requirement and election have been incorporated into this action.

4)[0) 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 £x parre Quayte, 1935 C.D. 11,453 O.G. 213.

Disposition of Claims*
5) Claim(s) 1-20 is/are pending in the application.

5a) Of the above claim(s) _____is/are withdrawn from consideration.
6) (J Claim(s) ____is/are allowed.
7) Claim(s) 1-20 is/are rejected.
8) [ Claim(s) ____is/are objected to.
9) {J Claim(s) are subject to restriction and/or election requirement
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a

participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

Application Papers
10)»} The specification is objected to by the Examiner.
11)[«) The drawing(s) filed on 09 January 2023 is/are: a)¥ accepted or b)(] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119

12)[J Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)lJ All b)(J Some**  ¢)[J None of the:
1.[] Certified copies of the priority documents have been received.
2.(J Certified copies of the priority documents have been received in Application No.

3.(0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).

** See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)

1) Notice of References Cited (PTO-892) 3) [ Interview Summary (PTO-413)
. . Paper No(s)/Mail Date

2) [ Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4) (] Other:

Paper No(s)/Mail Date

U.S. Patent and Trademark Office

PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20230301
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Application/Control Number: 18/094,433 Page 2
Art Unit: 3792

DETAILED ACTION
Notice of Pre-AlA or AlA Status
1. The present application is being examined under the pre-AlA first to invent

provisions.

Specification
2. Applicant is reminded of the proper content of an abstract of the disclosure.

A patent abstract is a concise statement of the technical disclosure of the patent
and should include that which is new in the art to which the invention pertains. The
abstract should not refer to purported merits or speculative applications of the invention
and should not compare the invention with the prior art.

If the patent is of a basic nature, the entire technical disclosure may be new in
the art, and the abstract should be directed to the entire disclosure. If the patent is in the
nature of an improvement in an old apparatus, process, product, or composition, the
abstract should include the technical disclosure of the improvement. The abstract
should also mention by way of example any preferred modifications or alternatives.

Where applicable, the abstract should include the following: (1) if a machine or
apparatus, its organization and operation; (2) if an article, its method of making; (3) if a
chemical compound, its identity and use; (4) if a mixture, its ingredients; (5) if a process,
the steps.

Extensive mechanical and design details of an apparatus should not be included
in the abstract. The abstract should be in narrative form and generally limited to a single

paragraph within the range of 50 to 150 words in length.
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Application/Control Number: 18/094,433 Page 3
Art Unit: 3792

See MPEP § 608.01(b) for guidelines for the preparation of patent abstracts.
3. The disclosure is objected to because of the following informalities:

a. Line 9: “to the having multiple channels” should be revised.

b. The Abstract contains over 150 words.

c. The Examiner also notes that the title of the Application appears to have a
spelling error. Instead of “Sleep Diagnostics Using Cellular Data Transfer
from Remove Testing Locations”, the Examiner believes the Applicant
intended for “Sleep Diagnostics Using Cellular Data Transfer from Remote
Testing Locations”. Change “Remove” to “Remote”.

Appropriate correction is required.
4. The lengthy specification has not been checked to the extent necessary to
determine the presence of all possible minor errors. Applicant’s cooperation is
requested in correcting any errors of which applicant may become aware in the

specification.

Claim Objections
5. Claim 21 objected to because of the following informalities:
a. Line 30: “rip belts” should be changed to “RIP belts” or “Respiratory
Inductance Plethysmography belts”.
b. Lines 33-34: “two sensors or the portable” should be changed to “two sensors
of the portable”. Please change “or” to “of”.
c. Line 50: “output and/or and format” should be changed to “output and/or

format’. Please remove second “and”.
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Appropriate correction is required.

Claim Rejections - 35 USC § 112

6. The following is a quotation of 35 U.S.C. 112(b):

(b) CONCLUSION.—The specification shall conclude with one or more claims particularly
pointing out and distinctly claiming the subject matter which the inventor or a joint inventor
regards as the invention.

The following is a quotation of 35 U.S.C. 112 (pre-AlA), second paragraph:

The specification shall conclude with one or more claims particularly pointing out and distinctly
claiming the subject matter which the applicant regards as his invention.

7. Claims 23 and 28-40 rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-
AlA), second paragraph, as being indefinite for failing to particularly point out and
distinctly claim the subject matter which the inventor or a joint inventor (or for
applications subject to pre-AlA 35 U.S.C. 112, the applicant), regards as the invention.

8. Claim 23 recites the limitation "a third sensor" in line 2, whereas an at least third
sensor was already introduced in a claim that claim 23 depends from (claim 22). ltis
unclear whether applicant intended to claim the same or a different third sensor.
Consider changing to “the third sensor”.

Claim 23 recites the limitation "a fourth sensor" in lines 2-3, whereas an at least
fourth sensor was already introduced in claim 23 (lines 1-2). It is unclear whether
applicant intended to claim the same or a different fourth sensor. Consider changing to
“the fourth sensor”.

9. The limitation “wherein two-way bi-directional data transmission is utilized
between the second transceiver and the at least first transceiver” renders claims 28-30
indefinite. It is unclear how this two-way bi-directional data transmission is different or

more specific than the Bluetooth protocol detailed in claim 21 (section b, part iv).
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*Claims 31-40 and are also rejected due to their dependency on rejected claims.

10. The following is a quotation of 35 U.S.C. 112(d):

(d) REFERENCE IN DEPENDENT FORMS.—Subject to subsection (e), a claim in dependent
form shall contain a reference to a claim previously set forth and then specify a further
limitation of the subject matter claimed. A claim in dependent form shall be construed to
incorporate by reference all the limitations of the claim to which it refers.

The following is a quotation of pre-AlA 35 U.S.C. 112, fourth paragraph:

Subject to the following paragraph [i.e., the fifth paragraph of pre-AlA 35 U.S.C. 112], a claim
in dependent form shall contain a reference to a claim previously set forth and then specify a
further limitation of the subject matter claimed. A claim in dependent form shall be construed
to incorporate by reference all the limitations of the claim to which it refers.

11. Claims 28-40 rejected under 35 U.S.C. 112(d) or pre-AlA 35 U.S.C. 112, 4th
paragraph, as being of improper dependent form for failing to further limit the subject
matter of the claim upon which it depends, or for failing to include all the limitations of
the claim upon which it depends. The limitation “wherein two-way bi-directional data
transmission is utilized between the second transceiver and the at least first transceiver”
does not appear to further limit the subject matter in claims 28-30. It is unclear how this
two-way bi-directional data transmission is further limiting than the Bluetooth protocol
detailed in claim 21 (section b, part iv). The Examiner contends that Bluetooth is a two-
way bi-directional data transmission. Applicant may cancel the claim(s), amend the
claim(s) to place the claim(s) in proper dependent form, rewrite the claim(s) in
independent form, or present a sufficient showing that the dependent claim(s) complies
with the statutory requirements.

*Claims 31-40 are also rejected due to their dependency on Claim 21.
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Double Patenting

12. The nonstatutory double patenting rejection is based on a judicially created
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the
unjustified or improper timewise extension of the “right to exclude” granted by a patent
and to prevent possible harassment by multiple assignees. A nonstatutory double
patenting rejection is appropriate where the conflicting claims are not identical, but at
least one examined application claim is not patentably distinct from the reference
claim(s) because the examined application claim is either anticipated by, or would have
been obvious over, the reference claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46
USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed.
Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Ornum,
686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619
(CCPA 1970); In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d)
may be used to overcome an actual or provisional rejection based on nonstatutory
double patenting provided the reference application or patent either is shown to be
commonly owned with the examined application, or claims an invention made as a
result of activities undertaken within the scope of a joint research agreement. See
MPEP § 717.02 for applications subject to examination under the first inventor to file
provisions of the AIA as explained in MPEP § 2159. See MPEP § 2146 et seq. for
applications not subject to examination under the first inventor to file provisions of the

AlA. A terminal disclaimer must be signed in compliance with 37 CFR 1.321(b).
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The USPTO Internet website contains terminal disclaimer forms which may be
used. Please visit www.uspto.gov/patent/patents-forms. The filing date of the application
in which the form is filed determines what form (e.g., PTO/SB/25, PTO/SB/26,
PTO/AIA/25, or PTO/AIA/26) should be used. A web-based eTerminal Disclaimer may
be filled out completely online using web-screens. An eTerminal Disclaimer that meets
all requirements is auto-processed and approved immediately upon submission. For
more information about eTerminal Disclaimers, refer to
www.uspto.gov/patents/process/file/efs/guidance/e TD-info-1.jsp.

13. Claims 1-20 rejected on the ground of nonstatutory double patenting as being
unpatentable over claims 1-2, 4-5, and 9 of U.S. Patent No. 11,576,577 (hereinafter
‘577 Patent). Although the claims at issue are not identical, they are not patentably
distinct from each other.

Regarding claims 21, 24-25, 27-28, 30-31, and 33 of the instant application,
claim 1 of the ‘577 patent discloses:

A sleep diagnostic data acquisition system (Claim 1, line 1) comprising:

a) a first software stored on a non-transitory computer readable medium and
executable by a first processor, the software configured to be loaded on a cell phone or
Personal Digital Assistant ("PDA") comprising at least one first wireless transceiver and
the first processor (Claim 1, lines 2-6);

b) a portable, wearable patient interface box adapted to be secured to a subject at a
first location and providing a single device for measuring and then wirelessly
transferring sleep data from at least two sensors used for diagnosing sleep disorders

(Claim 1, lines 7-11),
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the portable, wearable patient interface box (Claim 1, line 12) comprising

i) an enclosure of a rigid material (Claim 1, line 13);

i) a battery (Claim 1, line 14);

iii) one or more electrical components within the portable, wearable patient
interface box for receiving electrical signals from the at least two sensors
(Claim 1, lines 15-17 — using at least two sensors would be considered a
genus of using at least four sensors (i.e., species) as in the ‘577 patent.
Therefore, the ‘577 patent anticipates the instant limitation), the one or
more electrical components include a signal processing unit for receiving
the electrical signals from the sensors, the at least two sensors which are
attached to the subject and/or within the portable, wearable patient
interface box that is secured to the subject, the at least two sensors further
which are hardwired to connect through at least one connector of the
portable, wearable patient interface box and/or are built within the
portable, wearable patient interface box, the signal processing unit
configured for receiving and processing the sleep data from one or more
input channels (Claim 1, lines 15-28); and

iv) a second wireless transceiver or transmitter is adapted for operating at
frequencies above 2 GHz using a Bluetooth protocol and transmitting the
sleep data collected with the portable, wearable patient interface box
wirelessly to the at least one first wireless transceiver of the cell phone or

PDA with the first software loaded (Claim 1, lines 31-37);
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c) the at least two sensors are selected from a group consisting of:
accelerometer(s), pulse oximeter(s) including fingertip pulse oximeter(s) and
those built into the portable, wearable patient interface box, rip beli(s), respiratory
effort belt(s), pressure sensor(s), microphone(s), strain gauge(s), pressure
transducer(s), and transducer(s) (Claim 1, lines 38-44), the at least two sensors
adapted

i) to be applied to the subject, a first and a second of the at least two
sensors or the portable, wearable patient interface box when the one or more of
the sensors are built into the portable, wearable patient interface box are adapted
to be applied to a finger, arm and/or torso of the subject (Claim 1, lines 44-47);

i) to measure or derive respiratory ventilation directly or indirectly, blood
oxygenation and body position of the subject during testing (Claim 1, lines 48-
50); and

i) to be releasably connected and/or electrically hardwired to or within the
portable, wearable patient interface box adapted to be worn by the subject (Claim
1, lines 51-53);

d) an at least second software stored on a non-transitory computer readable
medium and executable by a computer or a second processor at one or more
sites remote to the first location (Claim 1, lines 54-57);

e) the first software, when executed by the first processor of the cell phone or
PDA, configured to wirelessly receive and re-transmit the sleep data, or
optionally send the sleep data further processed with the first processor of the

cell phone or the PDA, with the at least one first wireless transceiver over cell
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towers to the computer or the second processor for analysis (Claim 1, lines 58-

64);

f) the second software when executed by the computer or the second processor

configured to analyze, output and/or and format the sleep data at the one or

more sites remote from the first location where the sleep data was collected

(Claim 1, lines 65-68); and

0) the at least second software, when executed by the second processor or the

computer, configured to display both, in part, the sleep data and/or analyzed

sleep data to allow for diagnosis of a sleep disorder and, if necessary, provide a

basis to modify a sleep treatment of the subject (Claim 1, lines 69-73).

The sleep data acquisition system in Claim 21, wherein the at least two sensors
consist of a pulse oximeter and an accelerometer (Claim 1, lines 38-44).

The sleep data acquisition system in Claim 21, wherein the sleep data is
transmitted to a remote Internet site or communication station using the at least one first
wireless transceiver to transmit the sleep data over cell towers and/or the Internet for
analysis (Claim 1, lines 58-64).

The sleep data acquisition system in Claim 24, wherein the sleep data is
transmitted to a remote Internet site or communication station using the at least one first
wireless transceiver to transmit the sleep data over cell towers and/or the Internet for
analysis (Claim 1, lines 58-64).

The sleep data acquisition system in Claim 25, wherein two-way bi-directional

data transmission is utilized between the second transceiver and the at least first
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transceiver (Claim 1, lines 31-37 — Bluetooth is two-way bi-directional data
fransmission).

The sleep data acquisition system in Claim 27, wherein two-way bi-directional
data transmission is utilized between the second transceiver and the at least first
transceiver (Claim 1, lines 31-37 — Bluetooth is two-way bi-directional data
fransmission).

The sleep data acquisition system in Claim 28, wherein the remote Internet site
or communication station can control the sleep data transmission from the at least first
transceiver, and/or the first software when being executed by the cell phone or PDA
(Claim 1, lines 58-68).

The sleep data acquisition system in Claim 30, wherein the remote Internet site
or communication station can control the sleep data transmission from the at least first
transceiver, and/or the first software when being executed by the cell phone or PDA
(Claim 1, lines 58-68).

Claim 1 of the ‘577 patent anticipates instant claims 21, 24-25, 27-28, 30-31, and
33. Therefore, instant claims 21, 24-25, 27-28, 30-31, and 33 are not patentable over

claim 1 of the ‘577 patent.

Regarding claims 22-23, 26, 29, and 32 of the instant application, claim 2 of the
‘677 patent discloses:
The sleep diagnostic data acquisition system of claim 21, further comprising an
at least third sensor wherein the at least third sensor is adapted for measuring

respiratory ventilation such as respiratory effort and/or snore (Claim 2, lines 1-3).
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The sleep diagnostic data acquisition system of claim 22, further comprising an
at least fourth sensor wherein a third sensor is adapted for measuring respiratory effort
(Claim 2, line 2) and a fourth sensor is adapted for measuring snore (Claim 1, lines 48-
50).

The sleep data acquisition system in Claim 22, wherein the sleep data is
transmitted to a remote Internet site or communication station using the at least one first
wireless transceiver to transmit the sleep data over cell towers and/or the Internet for
analysis (Claim 1, lines 58-64).

The sleep data acquisition system in Claim 26, wherein two-way bi-directional
data transmission is utilized between the second transceiver and the at least first
transceiver (Claim 1, lines 31-37 — Bluetooth is two-way bi-directional data
fransmission).

The sleep data acquisition system in Claim 29, wherein the remote Internet site
or communication station can control the sleep data transmission from the at least first
transceiver, and/or the first software when being executed by the cell phone or PDA
(Claim 1, lines 58-68).

Claim 2 of the ‘577 patent anticipates instant claims 22-23, 26, 29, and 32.
Therefore, instant claims 22-23, 26, 29, and 32 are not patentable over claim 2 of the

‘577 patent.

Regarding claims 34-38 of the instant application, claim 9 of the ‘577 patent

discloses:
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The sleep data acquisition system in Claim 31, further comprising a software filter
configured to extract a high frequency portion of a signal from one of the at least two
sensors to obtain a snore signal (Claim 7, lines 1-3).

The sleep data acquisition system in Claim 32, further comprising a software filter
configured to extract a high frequency portion of a signal from one of the three sensors
to obtain a snore signal (Claim 7, lines 1-3).

The sleep data acquisition system in Claim 31, further comprising a software filter
wherein the software filter is adapted to determine one or more of airflow, tidal volume,
ventilation rate and snore detection from the sleep data (Claim 9, lines 1-4).

The sleep data acquisition system in Claim 32, further comprising a software filter
wherein the software filter is adapted to determine one or more of airflow, tidal volume,
ventilation rate and snore detection from the sleep data (Claim 9, lines 1-4).

The sleep data acquisition system in Claim 33, further comprising a software filter
wherein the software filter is adapted to determine one or more of airflow, tidal volume,
ventilation rate and snore detection from the sleep data (Claim 9, lines 1-4).

Claim 9 of the ‘577 patent anticipates instant claims 34-38. Therefore, instant

claims 34-38 are not patentable over claim 9 of the ‘577 patent.

Regarding claim 39 of the instant application, claim 4 of the ‘577 patent

discloses:
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The sleep data acquisition system in Claim 28, wherein the portable, wearable
patient interface box further comprises an A/D converter (Claim 4, lines 1-4) and a
digital memory for receiving the sleep data (Claim 1, lines 29-30).

Claim 4 of the ‘577 patent anticipates instant claim 39. Therefore, instant claim

39 is not patentable over claim 4 of the ‘577 patent.

Regarding claim 40 of the instant application, claim 5 of the ‘577 patent
discloses:

The sleep data acquisition system in Claim 29, wherein the portable, wearable
patient interface box further comprises an A/D converter (Claim 5, lines 1-4) and a
digital memory for receiving the sleep data (Claim 1, lines 29-30).

Claim 5 of the ‘577 patent anticipates instant claim 40. Therefore, instant claim

40 is not patentable over claim 5 of the ‘577 patent.

Allowable Subject Matter

14. Claims 1-20 contain potentially allowable subject matter.

Regarding independent claim 1, the claimed subject matter is found to be
allowable primarily because the prior art of record (namely Bradley (U.S. PGPub No.
2008/0319277) and Tran (U.S. PGPub No. 2007/0276270)) does not teach or render
obvious a sleep diagnostic data acquisition system comprising a portable, wearable
interface box that comprises a transceiver and ultimately transmits sleep data over cell
towers to a computer or second processor for further analysis. Bradley does not teach

a wireless transceiver for transferring sleep data from the portable, wearable patient
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interface box to a remote location, which is the basis for the independent claim of the
present invention. Tran teaches a health monitoring system used for detecting a heart
attack or stroke that can be monitored remotely through a wireless mesh system of
sensors. Tran uses a distributed mesh system for the gathering of data on the subject
through various sensors. There is no suggestion in Tran that one portable, wearable
patient interface device is being used to collect information (data) from multiple sensors
for stroke or heart health, and not for the purpose of sleep diagnostics. No other prior
art reference could be found that teaches or renders obvious the limitations of instant
claim 1. Due to their dependency on independent claim 1, instant claims 2-20 are also
considered to be allowable.

15. As allowable subject matter has been indicated, applicant's reply must either
comply with all formal requirements or specifically traverse each requirement not
complied with. See 37 CFR 1.111(b) and MPEP § 707.07(a). Specifically, the 35
U.S.C. 112 2" paragraph and 4th paragraph rejections, as well as non-statutory

double patenting rejection must be overcome.

Conclusion
16. The prior art made of record and not relied upon is considered pertinent to
applicant's disclosure. Westbrook, et al. (U.S. Patent No. 6,811,538) teaches the
acquisition of physiological data for the diagnosis and treatment of sleep disorders.
17. Any inquiry concerning this communication or earlier communications from the

examiner should be directed to MICHAEL TAYLOR HOLTZCLAW whose telephone
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number is (571)272-6626. The examiner can normally be reached Monday-Friday (7:30
a.m.-5:00 p.m. EST).

Examiner interviews are available via telephone, in-person, and video
conferencing using a USPTO supplied web-based collaboration tool. To schedule an
interview, applicant is encouraged to use the USPTO Automated Interview Request
(AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Jennifer McDonald can be reached on (571) 270-3061. The fax phone
number for the organization where this application or proceeding is assigned is 571-
273-8300.

Information regarding the status of published or unpublished applications may be
obtained from Patent Center. Unpublished application information in Patent Center is
available to registered users. To file and manage patent submissions in Patent Center,
visit: https://patentcenter.uspto.gov. Visit https://www.uspto.gov/patents/apply/patent-
center for more information about Patent Center and
https://www.uspto.gov/patents/docx for information about filing in DOCX format. For
additional questions, contact the Electronic Business Center (EBC) at 866-217-9197
(toll-free). If you would like assistance from a USPTO Customer Service
Representative, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/M.T.H./
M Taylor Holtzclaw
Examiner, Art Unit 3792

/JOSEPH M DIETRICH/
Primary Examiner, Art Unit 3792
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21 Robert N. Schmidt, A New Wireless Sleep Disorders Diagnostic Device, Pan Am. Health Care Eng. Conf., (2006)

22 Barah Weimer et al., Innovative Wireless Sleep Apnea Monitoring System, Sleep 27 no. Suppl (2004): 817, (2004)

23 Sarah Weimer et al., Innovative Wireless Sleep Disorders Diagnosis System, Sleep 29 pp. A350-51, (2006)

Robert Farney et al., Polysomnography in Hospitalized Patients Using a Wireless Wide Area Network, J. Clinical Sleep

24 Med. (2006)

o5 Kayyali, Wireless Transmissions of Polysomnography, Innovations in Pulmonary and Sleep Medicine CCF Summit,
2006)

26 Braebon, PSG Diagnostic Systems, Sleep Sensors, and Outcome Software, including the MediByte Screener -
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Filing Date 2023-01-09

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.9%)

First Named Inventor | Hani Kayyali
Art Unit

Examiner Name

Aftorney Docket Number CMD-126

[Grass Technologies PSGs, including the Comet PSG and Aura PSG, Sleep Diagnosis and Therapy Journal, Mar. 31,

28 P007

29 Bracbon, PSG Diagnostic Systems, Sleep Sensors, and Outcome Software, MediByteRecorder

30 Bracbon, Welcome to Braebon, PSG systems

31 Puritan Bennett PSGs, Sandman Pocket Portable Recorder Data Sheet

32 [Grass-Telefactor, Aura PSG Wireless/Ambulatory Recorder, User Manual

Peper, Erik et al. Is There More to Blood Volume Pulse Than Heart Rate Variability, Respiratory Sinus Arrhythmia, and

33 Cardiorespiratory Sunchrony?_ Biofeedback. 35. 54-61 (2007).

If you wish to add additional non-patent literature document citation information please click the Add button| Add

EXAMINER SIGNATURE

Examiner Signature Date Considered

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

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible.  Applicant is to place a check mark here if
English language translation is attached.
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Application Number 18094433

Filing Date 2023-01-09

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

First Named Inventor | Hani Kayyali

. Art Unit
( Not for submission under 37 CFR 1.9%)

Examiner Name

Aftorney Docket Number CMD-126

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection({s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[ ] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e){(2).

X See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature /Brian Kolkowskif Date (YYYY-MM-DD) 2023-04-05

Name/Print Brian Kolkowski Registration Number 36847

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.5.C. 552) and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1874, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.5.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.5.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In Re: Application of Kayyali et al. )
)
Serial No.:  18/094,433 )
) Art Unit: 3792
Filed: January 9, 2023 )
) Docket No.: CMD-126
For: Sleep diagnostics using )
cellular data transfer from )
remote testing locations )
)
)
Examiner: Michael T. Holtzclaw )
)

April 5, 2023

INFORMATION DISCLOSURE STATEMENT FOLLOWING
NOTICE OF ALLOWANCE AND CERTIFICATION STATEMENT

Commissioner of Patents and Trademarks
Alexandria, VA 22313

This Information Disclosure Statement (IDS) is submitted in the above-captioned
application after the mailing of an Office action containing a non-final rejection, which
was mailed on March 14, 2023. Applicant apologizes for the submission at this stage of
prosecution, but notes that the references were brought to Applicant’s attention through
their attorneys for a related legal matter when the references were asserted during
discovery. Further, an Infer Partes Review was filed on March 22, 2023 in that related legal
matter, IPR# 2023-00565. Applicant has not evaluated the references for relevance to the
claims of the present application, but the references were alleged to be relevant to related
patents by a third party, and the Applicant believes it is within the duty of good faith and
candor (37 C.F.R. § 1.56) to present the references to the Office so that such relevance may
be evaluated. Some of the references cited in the IPR belong to the Applicant, but were not
included in the present case or its parent cases because they were not believed to be material
to the patentability of any such applications.

Applicant further certifies that, other than those references and items of information
belonging to the Applicant but not previously submitted for lack of materiality, no item of

information contained in the information disclosure statement was cited in a
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Appln. Ser. No. 18/094,433

CMD-126

communication from a foreign patent office in a counterpart foreign application, and, to

the knowledge of the person signing the certification after making reasonable inquiry, no

item of information contained in the information disclosure statement was known to any

individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the

information disclosure statement. See 37 CFR 1.97(e)(2).

Applicant maintains small entity status, herewith submits the $104 small entity fee

for submission of an IDS pursuant to 37 CFR. § 1.17(p). If any additional fees are

required, Applicant hereby authorizes the Director to withdraw such funds from their

deposit account: 502704,

The Applicant respectfully submits the accompanying IDS and references for

proper review.

__April 5,2023

Dated

Respectfully submitted,

__/Brian Kolkowski/
Brian M. Kolkowski

Reg. No.: 36.847
Attorney for the Applicant

Cleveland Medical Devices Inc.

4415 Euclid Ave., Suite 400
Cleveland, OH 44103

(216) 649-0376

(216) 649-0397 FAX
bkolkowski(@clevemed.com

2/2
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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PTO/SB/06 (09-11)

Approved for use through 1/31/2014. OMB 0651-0032

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

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

PATENT APPLICATION FEE DETERMINATION RECORD | Application or Docket Number | Fiing Date
Substitute for Form PTO-875 18/094,433 01/09/2023 (70 be Mailed
ENTITY: {JLARGE sMALL (JMicro
APPLICATION AS FILED - PART |
(Column 1) (Column 2)
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
(] BAsiC FEE N/A N/A N/A
(37 CFR 1.16(a), (b), or (c))
() SEARCH FEE
(37 CFR 1.16(K), (i), or (m)) N/A N/A N/A
(] EXAMINATION FEE
(37 CFR 1.16(0), (p), or (q)) N/A N/A N/A
TOTAL CLAIMS . .
(37 CFR 1.16(i)) minus 20 = x 340 -
INDEPENDENT CLAIMS } .
(37 GFR 1.16(h)) minus 3 = x $192 -
If the specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 ($155
Déi;“f?gg;‘ SIZE FEE (37 for small entity) for each additional 50 sheets or
’ fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
(7J MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16()))
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL
APPLICATION AS AMENDED - PART Il
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
- 04/18/2023 AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
Total * - *x _ _
=[oe ., 20 Minus | ** 20 -0 x $40 - 0
Z| Ind dent * . — —
UEJ (!;7 CeFF;{e1r_116ﬁ1r)]) 1 Minus 3 =0 x $192 - 0
< ] Application Size Fee (37 CFR 1.16(s))
[:] FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16(j))
TOTAL ADD'L FEE 0
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
AETER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
LU | Total * ; *x = =
= | (37CFR 1160} Minus — X $ 0 -
O | Independent B : oxn _
E 37 CFF:% 1.16(h) Minus = x $0 =
S | (O Application Size Fee (37 CFR 1.16(s))
< D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16(j))
TOTAL ADD'L FEE
* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. LIE
** If the "Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter "20". /TYWANA P LOVELACE/
*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1.

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

/f you need assistance in completing the form, call 1-800-PT0-9199 and sefect option 2.
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PTO/SB/26

Doc Code: DIST.E.FILE U.S. Patent and Trademark Office

Document Description: Electronic Terminal Disclaimer - Filed Department of Commerce
Electronic Petition Request TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING REJECTION OVER A

“PRIOR” PATENT

Application Number 18094433
Filing Date 09-Jan-2023
First Named Inventor Hani Kayyali
Attorney Docket Number CMD-126

Title of Invention

Sleep diagnostics using cellular data transfer from remove testing locations

< Filing of terminal disclaimer does not obviate requirement for response under 37 CFR 1.111 to outstanding
Office Action

X] This electronic Terminal Disclaimer is not being used for a Joint Research Agreement.

Owner Percent Interest

Cleveland Medical Devices Inc. 100%

The owner(s) with percent interest listed above in the instant application hereby disclaims, except as provided below, the
terminal part of the statutory term of any patent granted on the instant application which would extend beyond the expiration
date of the full statutory term of prior patent number(s)

11576577

as the term of said prior patent is presently shortened by any terminal disclaimer. The owner hereby agrees that any patent so
granted on the instant application shall be enforceable only for and during such period that it and the prior patent are commonly
owned. This agreement runs with any patent granted on the instant application and is binding upon the grantee, its successors
or assigns.

In making the above disclaimer, the owner does not disclaim the terminal part of the term of any patent granted on the instant
application that would extend to the expiration date of the full statutory term of the prior patent, "as the term of said prior patent
is presently shortened by any terminal disclaimer,” in the event that said prior patent later:

- expires for failure to pay a maintenance fee;

- is held unenforceable;

- is found invalid by a court of competent jurisdiction;

- is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321;

- has all claims canceled by a reexamination certificate;

- is reissued; or

- is in any manner terminated prior to the expiration of its full statutory term as presently shortened by any terminal disclaimer.

@ Terminal disclaimer fee under 37 CFR 1.20(d) is included with Electronic Terminal Disclaimer request.
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| certify, in accordance with 37 CFR 1.4(d)(4), that the terminal disclaimer fee under 37 CFR 1.20(d)
required for this terminal disclaimer has already been paid in the above-identified application.

O

Applicant claims the following fee status:

(® Small Entity
(O Micro Entity

(O Regular Undiscounted

| 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 Section 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.

THIS PORTION MUST BE COMPLETED BY THE SIGNATORY OR SIGNATORIES

| certify, in accordance with 37 CFR 1.4(d)(4) that | am:

® An attorney or agent registered to practice before the Patent and Trademark Office who is of record in
this application

Registration Number 36847

(O Asoleinventor

O A joint inventor; | certify that | am authorized to sign this submission on behalf of all of the inventors as evidenced by the
power of attorney in the application

(O Ajointinventor; all of whom are signing this request

Signature /Brian Kolkowski/

Name Brian Kolkowski

*Statement under 37 CFR 3.73(b) is required if terminal disclaimer is signed by the assignee (owner).
Form PTO/SB/96 may be used for making this certification. See MPEP § 324.
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Electronic Patent Application Fee Transmittal

Application Number:

18094433

Filing Date:

09-Jan-2023

Title of Invention:

Sleep diagnostics using cellular data transfer from remove testing locations

First Named Inventor/Applicant Name:

Hani Kayyali

Filer: Brian M. Kolkowski/Mark Pennington
Attorney Docket Number: CMD-126
Filed as Small Entity
Filing Fees for Utility under 35 USC 111(a)
Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Basic Filing:
STATUTORY OR TERMINAL DISCLAIMER 2814 1 170 170
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:
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Description

Fee Code

Quantity

Amount

Sub-Total in
UsD($)

Extension-of-Time:

Miscellaneous:

Total in USD ($)

170
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Doc Code: DISQ.E.FILE
Document Description: Electronic Terminal Disclaimer — Approved

Application No.: 18094433
Filing Date: 09-Jan-2023

Applicant/Patent under Reexamination: Kayyali

Electronic Terminal Disclaimer filed on  April 18, 2023

X APPROVED

This patent is subject to a terminal disclaimer

] DISAPPROVED

Approved/Disapproved by: Electronic Terminal Disclaimer automatically approved by EFS-Web

U.S. Patent and Trademark Office
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Electronic Acknowledgement Receipt

EFS ID: 47857800
Application Number: 18094433
International Application Number:
Confirmation Number: 7226

Title of Invention:

Sleep diagnostics using cellular data transfer from remove testing locations

First Named Inventor/Applicant Name:

Hani Kayyali

Customer Number:

81177

Filer:

Brian M. Kolkowski/Mark Pennington

Filer Authorized By:

Brian M. Kolkowski

Attorney Docket Number: CMD-126
Receipt Date: 18-APR-2023
Filing Date: 09-JAN-2023
Time Stamp: 10:00:25

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment yes

Payment Type CARD

Payment was successfully received in RAM $170

RAM confirmation Number E20234HA00225309
Deposit Account 502704

Authorized User

Mark Pennington

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

37 CFR 1.16 {National application filing, search, and examination fees)

37 CFR 1.17 (Patent application and reexamination processing fees)
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37 CFR 1.19 (Document supply fees)
37 CFR 1.20 {Post Issuance fees)

37 CFR 1.21 {Miscellaneous fees and charges)

File Listing:

Document . . . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)

41208

1 Terminal Disclaimer-Filed (Electronic) eTerminal-Disclaimer.pdf no 2

f2b7970414cc133b803174d7b71406a7374]
8107e

Warnings:

Information:

38235

2 Fee Worksheet (SB06) fee-info.pdf no 2

©37¢20e509bdb32840ee7b0b3c50554465
Oabbde

Warnings:

Information:

Total Files Size (in bytes): 79443

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In Re: Application of Kayyali et al. )
)
Serial No.: 18/094,433 )
)
Filed: January 9, 2023 )
) Art Unit: 3792
For: Sleep diagnostics using )
cellular data transfer from )
remote testing locations )
) Attorney Docket No.: CMD-126
)
Examiner: Michael T. Holtzclaw )
)

April 18,2023

AMENDMENT

Commissioner of Patents and Trademarks
Alexandria, VA 22313

This Amendment is being filed in the above case. The Applicants believe this
amendment is timely but if it is not timely, the Applicants hereby petition for an extension of

time and authorize the USPTO to deduct any required fees from their deposit account 502704,
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Amendment to Application No. 18/094,433 CMD-126

IN THE SPECIFICATION:

The Applicant respectfully notes that the title listed for the present applicatyion on the

Private Pair listing is currently:

“Kleep disgnostics using cellular data transfer from remove testing locations”,

However, the Applicant respectfully points out that the title, as amended in the Preliminary

Amendment submitted January 18, 2023 is actually:

“Sleep diagnostics using cellular data transfer from remaote testing focations”,

There appears to have been a mistake when the title was entered where the word “remote” was

entered as “remove”. The Applicants respectfully request that the titie be corrected.
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Amendment to Application No. 18/094,433 CMD-126

IN THE CLAIMS:

Please amend claims 21 and 23 as follows:

1-20. (cancelled)

21. (currently amended) A sleep diagnostic data acquisition system comprising:

a) a first software stored on a non-transitory computer readable medium and executable
by a first processor, the software configured to be loaded on a cell phone or Personal
Digital Assistant (“PDA”) comprising at least one first wireless transceiver and the

first processor;

b) a portable, wearable patient interface box adapted to be secured to a subject at a first
location and providing a single device for measuring and then wirelessly transferring

sleep data from at least two sensors used for diagnosing sleep disorders,

the portable, wearable patient interface box comprising

1) an enclosure of a rigid material;

i1) a battery;

i) one or more electrical components within the portable, wearable patient
interface box for receiving electrical signals from the at least two sensors,
the one or more electrical components include a signal processing unit for
receiving the electrical signals from the sensors, the at least two sensors
which are attached to the subject and/or within the portable, wearable
patient interface box that is secured to the subject, the at least two sensors
further which are hardwired to connect through at least one connector of
the portable, wearable patient interface box and/or are built within the
portable, wearable patient interface box, the signal processing unit
configured for receiving and processing the sleep data from one or more

input channels; and

3/9
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Amendment to Application No. 18/094,433 CMD-126

©)

d)

iv) a second wireless transceiver or transmitter is adapted for operating at
frequencies above 2 GHz usine-aBluetooth-pretecel-and transmitting the
sleep data collected with the portable, wearable patient interface box
wirelessly to the at least one first wireless transceiver of the cell phone or

PDA with the first software loaded;

the at least two sensors are selected from a group consisting of: accelerometer(s),
pulse oximeter(s) including fingertip pulse oximeter(s) and those built into the
portable, wearable patient interface box, #pRIP belt(s), respiratory effort belt(s),
pressure sensor(s), microphone(s), strain gauge(s), pressure transducer(s), and
transducer(s), the at least two sensors adapted
1) to be applied to the subject, a first and a second of the at least two sensors
efof the portable, wearable patient interface box when the one or more of
the sensors are built into the portable, wearable patient interface box are
adapted to be applied to a finger, arm and/or torso of the subject;
i1) to measure or derive respiratory ventilation directly or indirectly, blood
oxygenation and body position of the subject during testing; and
ii1)  tobe releasably connected and/or electrically hardwired to or within the

portable, wearable patient interface box adapted to be worn by the subject;

an at least second software stored on a non-transitory computer readable medium and
executable by a computer or a second processor at one or more sites remote to the

first location;

the first software, when executed by the first processor of the cell phone or PDA,
configured to wirelessly receive and re-transmit the sleep data, or optionally send the
sleep data further processed with the first processor of the cell phone or the PDA,
with the at least one first wireless transceiver over cell towers to the computer or the

second processor for analysis;
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Amendment to Application No. 18/094,433 CMD-126

22.

23.

24.

25.

26.

f) the second software when executed by the computer or the second processor
configured to analyze, output and/or and-format the sleep data at the one or more sites

remote from the first location where the sleep data was collected; and

g) the at least second software, when executed by the second processor or the computer,
configured to display both, in part, the sleep data and/or analyzed sleep data to allow
for diagnosis of a sleep disorder and, if necessary, provide a basis to modify a sleep

treatment of the subject.

(previously presented) The sleep diagnostic data acquisition system of claim 21, further
comprising an at least third sensor wherein the at least third sensor is adapted for

measuring respiratory ventilation such as respiratory effort and/or snore.

(currently amended) The sleep diagnostic data acquisition system of claim 22, further
comprising an at least fourth sensor wherein athe third sensor is adapted for measuring

respiratory effort and athe fourth sensor is adapted for measuring snore.

(previously presented) The sleep data acquisition system in Claim 21, wherein the at

least two sensors consist of a pulse oximeter and an accelerometer.

(previously presented) The sleep data acquisition system in Claim 21, wherein the sleep
data is transmitted to a remote Internet site or communication station using the at least
one first wireless transceiver to transmit the sleep data over cell towers and/or the Internet

for analysis.

(previously presented) The sleep data acquisition system in Claim 22, wherein the sleep
data is transmitted to a remote Internet site or communication station using the at least
one first wireless transceiver to transmit the sleep data over cell towers and/or the Internet

for analysis.

5/9
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Amendment to Application No. 18/094,433 CMD-126

27.  (previously presented) The sleep data acquisition system in Claim 24, wherein the sleep
data is transmitted to a remote Internet site or communication station using the at least
one first wireless transceiver to transmit the sleep data over cell towers and/or the Internet

for analysis.

28.  (previously presented) The sleep data acquisition system in Claim 25, wherein two-way
bi-directional data transmission is utilized between the second transceiver and the at least

first transceiver.

29.  (previously presented) The sleep data acquisition system in Claim 26, wherein two-way
bi-directional data transmission is utilized between the second transceiver and the at least

first transceiver.

30.  (previously presented) The sleep data acquisition system in Claim 27, wherein two-way
bi-directional data transmission is utilized between the second transceiver and the at least

first transceiver.

31.  (previously presented) The sleep data acquisition system in Claim 28, wherein the remote
Internet site or communication station can control the sleep data transmission from the at
least first transceiver, and/or the first software when being executed by the cell phone or

PDA.

32.  (previously presented) The sleep data acquisition system in Claim 29, wherein the remote
Internet site or communication station can control the sleep data transmission from the at
least first transceiver, and/or the first software when being executed by the cell phone or

PDA.

33.  (previously presented) The sleep data acquisition system in Claim 30, wherein the remote
Internet site or communication station can control the sleep data transmission from the at
least first transceiver, and/or the first software when being executed by the cell phone or

PDA.
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Amendment to Application No. 18/094,433 CMD-126

34. (previously presented) The sleep data acquisition system in Claim 31, further comprising
a software filter configured to extract a high frequency portion of a signal from one of the

at least two sensors to obtain a snore signal.

35. (previously presented) The sleep data acquisition system in Claim 32, further comprising
a software filter configured to extract a high frequency portion of a signal from one of the

three sensors to obtain a snore signal.

36. (previously presented) The sleep data acquisition system in Claim 31, further comprising
a software filter wherein the software filter is adapted to determine one or more of

airflow, tidal volume, ventilation rate and snore detection from the sleep data.

37. (previously presented) The sleep data acquisition system in Claim 32, further comprising
a software filter wherein the software filter is adapted to determine one or more of

airflow, tidal volume, ventilation rate and snore detection from the sleep data.

38. (previously presented) The sleep data acquisition system in Claim 33, further comprising
a software filter wherein the software filter is adapted to determine one or more of

airflow, tidal volume, ventilation rate and snore detection from the sleep data.

39. (previously presented) The sleep data acquisition system in Claim 28, wherein the
portable, wearable patient interface box further comprises an A/D converter and a digital

memory for receiving the sleep data.

40. (previously presented) The sleep data acquisition system in Claim 29, wherein the
portable, wearable patient interface box further comprises an A/D converter and a digital

memory for receiving the sleep data.
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Amendment to Application No. 18/094,433 CMD-126

REMARKS

Claims 21-40 were rejected, Claims 1-20 were previously cancelled, and Claims 21 and

23 are herein amended.

SPECIFICATION:

The Applicants submit that the new abstract as amended on January 18, 2023 is only 81
words, and the abstract it replaced as originally filed was approximately 175. With respect to the
new title on page 2 of the Preliminary Amendment it reads "SLEEP DIAGNOSTICS USING
CELLULAR DATA TRANSFER FROM REMOTE TESTING LOCATIONS". The Applicants
are unsure why the Examiner believes the word "Remove" was used but it is not in our prelimary

amendment. These objections are moot and the Applicants urge their removal.

CLAIM OBJECTIONS:

Claim 21 was objected to due to a number of informalities. The Applicants thank the
Examiner for his helpful comments and submit Claim 21 now over comes these objections. The

Applicants urge withdrawal of this objection.

REJECTIONS UNDER 35 U.S.C. 112:
Claims 23 and 28-40 were rejected under 35 USC 112(b) or 35 USC 112 (pre-AIA),

second paragraph for being indefinite for failing to particularly point out and distinctly claim the
subject matter the applicant regards as the invention.
The Applicants thank the Examiner for his helpful comments. The Applicants submit

that the amendments overcome this rejection and urge its withdrawal.

Claims were rejected under 35 USC 112(d) or 35 USC 112 (pre-AlIA), fourth paragraph
for being of improper dependent form for failing to further limit the subject matter of the claim
upon which it depends.

The Applicants than the Examiner for his helpful comments. The Applicants submit that

the amendments overcome this rejection and urge its withdrawal.
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Amendment to Application No. 18/094,433 CMD-126

DOUBLE PATENTING:

Claims 20-41 were rejected as being unpatentable over claims 1-2, 4-5, and 9 of U.S. Pat.
No. 11,576,577. The Applicants submit along with filing this amendment they are submitting a

terminal disclaimer, which makes this rejection moot.

Conclusion:
The Applicants believe the above application is in condition for allowance and such
action is earnestly and respectfully solicited.

Respectfully submitted,

4/18/2023 /Brian M. Kolkowski/

Dated Brian M. Kolkowski
Reg. No.: 36,847
Attorney for the Applicants
Cleveland Medical Devices Inc.
4415 Euclid Ave, Suite 500
Cleveland, OH 44103
Phone: (216) 649-0376
Fax: (216) 649-0397
Email: bkolkowski@clevemed.com
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In Re: Application of Kayyali et al. )
)
Serial No.:  18/094,433 )
) Art Unit: 3792
Filed: January 9, 2023 )
) Docket No.: CMD-126
For: Sleep diagnostics using )
cellular data transfer from )
remote testing locations )
)
)
Examiner: Michael T. Holtzclaw )
)

April 18,2023

CORRECTED INFORMATION DISCLOSURE STATEMENT LETTER
AND CERTIFICATION STATEMENT

Commissioner of Patents and Trademarks
Alexandria, VA 22313

The Applicant submitted an Information Disclosure Statement on April 5, 2023,
with an accompanying letter/certification statement that referred to a notice of Allowance
and an /nter Partes Review. The Applicant apologizes for the inadvertent errors, noting
that there is clearly no Notice of Allowance in the present case, and that the IDS in the
present case was filed including references that were made known to the Applicant as a
result of discovery in a related legal matter, but not an Inter Partes Review, which was
incorrectly listed.

The April 5, 2023 Information Disclosure Statement (IDS) was submitted in the
above-captioned application after the mailing of an Office action containing a non-final
rejection, which was mailed on March 14, 2023, and to which the Applicant presently
responds herewith. Applicant again apologizes for the submission at this stage of
prosecution, but notes that the references were brought to Applicant’s attention through
their attorneys for a related legal matter when the references were asserted during
discovery. Applicant has not evaluated the references for relevance to the claims of the
present application, but the references were alleged to be relevant to related patents by a

third party, and the Applicant believes it is within the duty of good faith and candor (37

172
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Appln. Ser. No. 18/094,433 CMD-126

CFR. § 1.56) to present the references to the Office so that such relevance may be
evaluated. Some of the references cited in the IPR belong to the Applicant, but were not
included in the present case or its parent cases because they were not believed to be material
to the patentability of any such applications.

Applicant further still certifies that, other than those references and items of
information belonging to the Applicant but not previously submitted for lack of materiality,
no item of information contained in the information disclosure statement was cited in a
communication from a foreign patent office in a counterpart foreign application, and, to
the knowledge of the person signing the certification after making reasonable inquiry, no
item of information contained in the information disclosure statement was known to any
individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(2).

Applicant maintains small entity status, and notes that the $104 small entity fee for
submission of an IDS pursuant to 37 C.F.R. § 1.17(p) was previously paid upon filing of
the IDS.

The Applicant respectfully submits the this corrected letter to accompany the IDS
submitted on April 5, 2023.

Respectfully submitted,

April 18,2023 /Brian Kolkowski/
Dated Brian M. Kolkowski

Reg. No.: 36.847
Attorney for the Applicant
Cleveland Medical Devices Inc.
4415 Euclid Ave., Suite 400
Cleveland, OH 44103
(216) 649-0376
(216) 649-0397 FAX
bkolkowski(@clevemed.com
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PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
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Cleveland, OH 44103 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
y

(Typed or printed name)
(Signature)|
(Date)|
| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |

18/094,433 01/09/2023 Hani Kayyali CMD-126 7226

TITLE OF INVENTION: Sleep diagnostics using cellular data transfer from remove testing locations

| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional SMALL $480 $0.00 $0.00 $480 08/17/2023
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
HOLTZCLAW, MICHAEL T. 3792 600-324000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys

or agents OR, alternatively, 1
(2) The name of a single firm (having as a member a
registered attorney or agent) and the names of up to 2

- e B . L 2 registered patent attorneys or agents. If no name is
Fee Address" indication (or "Fee Address" Indication form PTO/ listed, no name will be printed.

AIA/A7 or PTO/SB/47; Rev 03-02 or more recent) attached. Use of a
Customer Number is required.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

M| Change of correspondence address (or Change of Correspondence
Address form PTO/ATA/122 or PTO/SB/122) attached.

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : (] Individuat [ Corporation or other private group entity (] Government

4a. Fees submitted: [Missue Fee [IPublication Fee (if required)
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

(] Electronic Payment via Patent Center or EFS-Web (] Enclosed check (L] Non-electronic payment by credit card (Attach form PTO-2038)

(] The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

5. Change in Entity Status (from status indicated above)
NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue

4 Applicant certifying micro entity status. See 37 CFR 1.29 fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

NOTE: If the application was previously under micro entity status, checking this box will be taken

[ Applicant asserting small entity status. See 37 CFR 1.27 to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro

M| Applicant changing to regular undiscounted fee status. entity status, as applicable.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature Date
Typed or printed name Registration No.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
18/094.433 01/09/2023 Hani Kayyali CMD-126 7226
| EXAMINER |
81177 7590 05/17/2023
Cleveland Medical Devices Inc. HOLTZCLAW, MICHAEL T.
4415 Euclid Ave. Ste. 500
Cleveland, OH 44103 | ART UNIT PAPERNUMBER |

3792

DATE MAILED: 05/17/2023

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(Applications filed on or after May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration
of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process
outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget
approval before requesting most types of information from the public. When OMB approves an agency request to
collect information from the public, OMB (i) provides a valid OMB Control Number and expiration date for the
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform
the public about the OMB Control Number’s legal significance in accordance with 5 CFR 1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office,
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection
of information unless it displays a valid OMB control number.

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the requirements
of the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)
(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information
is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent
application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not
be able to process and/or examine your submission, which may result in termination of proceedings or abandonment
of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the
Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of
settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting
a request involving an individual, to whom the record pertains, when the individual has requested assistance
from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to comply
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General Services,
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility
to recommend improvements in records management practices and programs, under authority of 44 U.S.C.
2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection
of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall
not be used to make determinations about individuals.
8. Arecord from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed
in an application which became abandoned or in which the proceedings were terminated and which application
is referenced by either a published application, an application open to public inspection or an issued patent.
9. A record from this system of records may be disclosed, as a routine use, to a Federal,%‘f%]t\é!eg VP ‘15\752"' 1002
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.P age 173



Application No. Applicant(s)
; . 18/094,433 Kayyali et al.
Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
MICHAEL T HOLTZCLAW 3792 No

-- The MAILING DATE of this communication appears on the cover sheet with the corresponderice address--
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 (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.4} This communication is responsive to Applicant's Arguments/Remarks filed on 4/18/2023.
[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2.[J An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the
restriction requirement and election have been incorporated into this action.

3. The allowed claim(s) is/are 21-40 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
http://www._uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

4[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

Certified copies:
a) LJAll b) (J Some* ¢) [J None of the:
1. [J Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [J Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

0 including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of each
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6..J DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1.0 Notice of References Cited (PTO-892) 5. (J Examiner's Amendment/Comment

2.[¥) Information Disclosure Statements (PTO/SB/08), 6. Examiner's Statement of Reasons for Allowance
Paper No./Mail Date .

3.0 Examiner's Comment Regarding Requirement for Deposit 7. J Other .

of Biological Material
4.{] Interview Summary (PTO-413),
Paper No./Mail Date.

IMT.H./ /JOSEPH M DIETRICH/
Examiner, Art Unit 3792 Primary Examiner, Art Unit 3792

U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20230428
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Application/Control Number: 18/094,433 Page 2
Art Unit: 3792

DETAILED ACTION
Notice of Pre-AlA or AIA Status
1. The present application is being examined under the pre-AlA first to invent

provisions.

Information Disclosure Statement
2. The Information Disclosure Statement filed 04/05/2023 has been considered by

the Examiner.

Terminal Disclaimer
3. The terminal disclaimer filed on 04/18/2023 disclaiming the terminal portion of
any patent granted on this application which would extend beyond the expiration date of
U.S. Patent No. 11,576,577 has been reviewed and is accepted. The terminal

disclaimer has been recorded.

Response to Arguments
4. Applicant’s arguments, see page 8, filed 04/18/2023, with respect to objections to
the specification/abstract have been fully considered and are persuasive. The
objections to the specification are obviated by the Applicant's amendments. The
objections of the specification have been withdrawn.
5. Applicant’s arguments, see page 8, filed 04/18/2023, with respect to claim

objections have been fully considered and are persuasive. The objections to the claims

ResMed Corp. - Ex. 1002
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Application/Control Number: 18/094,433 Page 3
Art Unit: 3792

are obviated by the Applicant’'s amendments to the claims. The objection of claim 21
has been withdrawn.

6. Applicant’'s arguments, see page 8, filed 04/18/2023, with respect to 35 U.S.C.
112 rejections have been fully considered and are persuasive. The 35 U.S.C. 112
rejections have been obviated by Applicant’s amendments to the claims. The 35 U.S.C.
112 rejections have been withdrawn.

7. Applicant’s arguments, see page 9, filed 04/18/2023, with respect to Double
Patenting have been fully considered and are persuasive. The Double Patenting
Rejection is obviated by the Terminal Disclaimer filed and approved on 04/18/2023.

The Double Patenting Rejection of claims 21-40 have been withdrawn.

Allowable Subject Matter
8. Claims 21-40 allowed.
9. This Allowability Notice relies on the reasons for allowability explained on pages

14-15 of the 03/14/2023 Non-Final Rejection.

Conclusion
10. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to MICHAEL TAYLOR HOLTZCLAW whose telephone
number is (571)272-6626. The examiner can normally be reached Monday-Friday (7:30
a.m.-5:00 p.m. EST).
Examiner interviews are available via telephone, in-person, and video

conferencing using a USPTO supplied web-based collaboration tool. To schedule an

ResMed Corp. - Ex. 1002
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Application/Control Number: 18/094,433 Page 4
Art Unit: 3792

interview, applicant is encouraged to use the USPTO Automated Interview Request
(AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Jennifer McDonald can be reached on (571) 270-3061. The fax phone
number for the organization where this application or proceeding is assigned is 571-
273-8300.

Information regarding the status of published or unpublished applications may be
obtained from Patent Center. Unpublished application information in Patent Center is
available to registered users. To file and manage patent submissions in Patent Center,
visit: https://patentcenter.uspto.gov. Visit https://www.uspto.gov/patents/apply/patent-
center for more information about Patent Center and
https://www.uspto.gov/patents/docx for information about filing in DOCX format. For
additional questions, contact the Electronic Business Center (EBC) at 866-217-9197
(toll-free). If you would like assistance from a USPTO Customer Service
Representative, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/M.T.H./

M Taylor Holtzclaw
Examiner, Art Unit 3792

/JOSEPH M DIETRICH/
Primary Examiner, Art Unit 3792
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Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Notes 18/094.433 Kayyali et al.
T
MICHAEL T HOLTZCLAW 3792
CPC - Searched*
Symbol Date Examiner
AB61B5/0024, 5/087, 5/14551, 5/369, 5/4806, 5/6823, 5/721 03/02/2023 MTH
CPC Combination Sets - Searched*
Symbol Date Examiner
US Classification - Searched*
Class Subclass Date Examiner

* See search history printout included with this form or the SEARCH NOTES box below to determine the scope of

the search.
Search Notes
Search Notes Date Examiner
Searched Assignee and Inventors in PALM, PE2E-DAV, and MTH
PE2E-Search 03/02/2023
Searched claim terms in PE2E-Search for potential double patenting MTH
- please see attached 03/02/2023
Searched IP.com for relevant NPL and Patents prior art documents - MTH
please see attached 03/02/2023
Conducted a CPC search, text search, and combined CPC/text 03/02/2023 MTH
search in PE2E-Search - please see attached
Updated Inventor and Assignee Search in PDP, PE2E-DAV, and MTH
PE2E-Search 04/28/2023
Updated search in PE2E-Search - please see attached 04/28/2023 MTH
M.T.H./
Examiner, Art Unit 3792

U.S. Patent and Trademark Office ResMesl & oap: RE 021002
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Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Notes 18/094.433 Kayyali et al.
H““H““ HH“H ‘ HH““ . .
MICHAEL T HOLTZCLAW 3792
Interference Search
US Class/CPC US Subclass/CPC Group Date Examiner
Symbol
Conducted an Interference Search in PE2E-Search
- please see attached 04/28/2023 MTH
/M.T.H./
Examiner, Art Unit 3792
U.S. Patent and Trademark Office ResMesl & oap: RE 021002
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification |ig094 433 Kayyali et .
H “ ““H Examiner Art Unit
MICHAEL T HOLTZCLAW 3792

CPC
Symbol Type Version
A61B 5 F 2013-01-01
A61B 5 | 2013-01-01
A61B 5 | 2013-01-01
A61B 5 | 2013-01-01
A61B 5 | 2021-01-01
A61B 5 | 2013-01=01
A61B 5 | 2013-01-01
CPC Combination Sets
Symbol Type Set Ranking Version
MICHAEL T. HOLTZCLAW/ 28 April 2023

Examiner, Art Unit 3792 Total Claims Allowed:
(Assistant Examiner) (Date) 20

/JOSEPH M DIETRICH/ 05 May 2023 . . -
Primary Examiner, Art Unit 3792 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 1

U.S. Patent and Trademark Office Part of Paper No.: 20230428

ResMed Corp. - Ex. 1002
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification |ig094 433 Kayyali et .

MICHAEL T HOLTZCLAW 3792

INTERNATIONAL CLASSIFICATION

CLAIMED

AG61B5/00 00
A61B5/087 087
AB61B5/1455 1455
NON-CLAIMED

US ORIGINAL CLASSIFICATION
CLASS SUBCLASS

CROSS REFERENCES(S)

CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)

MICHAEL T. HOLTZCLAWY/ 28 April 2023

Examiner, Art Unit 3792 Total Claims Allowed:
(Assistant Examiner) (Date) 20

/JOSEPH M DIETRICH/ 05 May 2023 . . A
Primary Examiner, Art Unit 3792 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 1
U.S. Patent and Trademark Office Part of Paper No.: 20230428
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification |ig094 433 Kayyali et .

MICHAEL T HOLTZCLAW 3792

(0 Claims renumbered in the same order as presented by applicant (J CPA (3 T.D. [J R1.47
CLAIMS

Final |Original|Final |Original|Final [Original|Final [Original|Final [Original]Final [Original]Final [Original|Final |Original
1 21 12 30 20 39
2 22 17 31 9 40
3 23 6 32
10 24 13 33
15 25 18 34
4 26 7 35
11 27 19 36
16 28 8 37
5 29 14 38
MICHAEL T. HOLTZCLAW/ 28 April 2023
Examiner, Art Unit 3792 Total Claims Allowed:
(Assistant Examiner) (Date) 20
/JOSEPH M DIETRICH/ 05 May 2023 . . -
Primary Examiner, Art Unit 3792 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 1
U.S. Patent and Trademark Office Part of Paper No.: 20230428
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Receipt date:

Doc code: IDS
Dec description: Information Disclosure Statement (IDS) Filed

04/05/2023

18/094,433 - GAU: 3782

PTO/SB/08a (01-22)

Approved for use through 05/31/2024. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number 18094433
Filing Date P023-01-09
First Named Inventor |Hani Kayyali

Art Unit 3792

Examiner Name

/MICHARL T. HOLTZCLAW/

Aftorney Docket Number

CMD-126

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns, Lines where
e Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code! of cited Document )
Figures Appear
1 0801589 B2 P017-10-31 Schwaibold et al.
2 969760 B2 P011-06-28 | ang <t al.
3 F167258 P0O00-12-26 Schmidt et al.
4 1024234 B2 P006-04-04 Margulies et al.
5 5319205 B1 P001-11-20 (Goor et al.
6 10632009 B2 P020-04-28 Goff et al.
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages Columns, Lines where
e Cite No . Relevant Passages or Relevant
Initial Number Code'| Date of cited Document )
Figures Appear

EFS Web 2.1.18

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THRCUGH. /M.T.H./
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Receipt date: 04/05/2023 18/094,433 -~ GaU: 3792
Application Number 18094433
Filing Date 2023-01-09
INFORMATION DISCLOSURE First Named Inventor | Hani Kayyali
STATEMENT BY APPLICANT | ———
( Not for submission under 37 CFR 1.99)
Examiner Name
Aftorney Docket Number CMD-126
1 0030199945 A1 P003-10-23 James Ciulla
2 0020022973 A1 P002-02-21 Sun et al.
3 20020165462 A1 P002-11-07 MVestbrook et al.
4 20100240982 A1 P010-09-23 MVestbrook et al.
5 0160213309 A1 P016-07-28 Sannholm et al.
6 0130237775 A1 P013-09-12 Brian David Gross
If you wish to add additional U.S. Published Application citation information please click the Add button| Add
FOREIGN PATENT DOCUMENTS Remove
Name of Patentee or Pages,Columns,Lines
Examiner| Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number3 Code2j Code?| Date PP Passages or Relevant
Document ;
Figures Appear
1 P007/115553 WO A1 2007-10-18 Schwaibold et al.
2 2004/220834 P A 2004-08-05 Nagahama et al.
ftamar Medical (C.M.)
3 D926980 FP B1 2008-10-22 hoo7 LTD

EFS Web 2.1.18

ALL REFERENCES CONSIDERED EXCEPT WHERE

LINED THRCUGH. /M.T.H./
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Receipt date: 04/05/2023 18/094,433 -~ GaU: 3792
Application Number 18094433
Filing Date 2023-01-09
INFORMATION DISCLOSURE First Named Inventor | Hani Kayyali
STATEMENT BY APPLICANT [ —
( Not for submission under 37 CFR 1.99)
Examiner Name
Aftorney Docket Number CMD-126
4 014197822 WO A2 2014-12-11 Tricord Holdings, L.L.C.
5 015092606 WO A1 2015-06-25 Koninklijke Philips N.V.
6 016186724 WO A1 2016-11-24 Amiigo, Inc.
7 P017212370 WO A1 2017-12-14 | jtamar Medical LTD.
If you wish to add additional Foreign Patent Document citation information please click the Add button | Add
NON-PATENT LITERATURE DOCUMENTS Remove
. .. | Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite S . . ' 5
Initials* | No (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T

publisher, city and/or country where published.

Puzzuoli, et al, Remote Transmission and Analysis of Signals from Wearable Devices in Sleep Disorders Evaluation,
Computers in Cardiology, 2005, 32:53-56

Dliver, et al., HealthGear: A Real-time Wearable System for Monitoring and Analyzing Physiological Signals, IEEE,

2 Proceedings of the International Workshop on Wearable and Implantable Body Sensory Networks, 2006

3 Bu, et al., A Comparison of Polysomnography and a Portable Home Sleep Study in the Diagnosis of Obstructive Sleep
Apnea Syndrome, Otolarynology-Head and Neck Surgery, 131:9, 844-50, 2004

4 ResMed Annual Report, 2000

5 ResMed Product Bulletin: ResMed Launches New Embletta PDS, Dec. 2000

EFS Web 2.1.18
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Receipt date: 04/05/2023 18/094,433 -~ GaU: 3792
Application Number 18094433
Filing Date 2023-01-09
INFORMATION DISCLOSURE First Named Inventor | Hani Kayyali
STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)
Examiner Name
Aftorney Docket Number CMD-126
6 ResMed Embletta PDS Service Manual
7 Dingli, Evaluation of a Portable Device for Diagnosing the Sleep Apnoea/Hypopnoea Syndrome, 21 Eur Respir. J.
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File Listing:

Document . . . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
60806
1 Issue Fee Payment (PTO-85B) Web85b.pdf no 2
740ab2b0f36db27353ace8c0c22990d2542
39%aed
Warnings:
Information:
42833
2 Maintenance Fee Address Change web85feeaddress.pdf no 1
37a9c80ed415d0f4ed82970450bf01af0942d]|
Warnings:
Information:
40690
3 Fee Worksheet (SB06) fee-info.pdf no 2
877a60795641f3d 2be7315d0ccfeb94e04b
6c43b
Warnings:
Information:
Total Files Size (in bytes): 144329

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Doc Code: IFEE

Document Description: Issue Fee Payment (PTO-85B)

PTOL/85B-EFS

Issue Fee Transmittal Form

Application Number Filing Date First Named Inventor Atty. Docket No. Confirmation No.

18094433 09-Jan-2023 Hani Kayyali CMD-126 7226

TITLE OF INVENTION :

Sleep diagnostics using cellular data transfer from remove testing locations

Entity Status Application Type Art Unit [Class - Subclass EXAMINER
Small Utility under 35 USC 111(a) [3792 324000 MICHAEL HOLTZCLAW
Issue Fee Due Publication Due Total Fee(s) Due Date Due Prev. Paid Fee
$480 $0 $480 17-Aug-2023 $0

1.Change of Correspondence Address and/or Indication Of Fee Address (37 CFR 1.33 & 1.363)

Current Correspondence Address:

81177
Cleveland Medical Devices Inc.

4415 Euclid Ave. Ste. 500

Cleveland OH 44103
UNITED STATES
216-649-0376

bkolkaowski@clevemed.com

Current Indicated Fee Address:

[ Change of correspondence address requested, system
generated AIA/122-EFS form attached

< Fee Address indication requested, system generated SB/47-EFS
form attached

2.Entity Status

Change in Entity Status

Applicant certifying micro entity status; system generated Micro Entity certification form attached. See 37 CFR 1.29.
Note: Absent a valid certification of micro entity status, issue fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
O If this box is checked, you will be prompted to choose a micro entity status on the gross income basis (37 CFR 1.29(a)) or the institution of higher education basis

(37 CFR 1.29(d)), and make the applicable certification online.

Applicant asserting small entity status. See 37 CFR 1.27.

@ Note: If the application was previously under micro entity status, checking this box will be taken to be a notification of loss of entitlement to micro entity status.

O Applicant changing to regular undiscounted fee status.

Note: Checking this box will be taken to be a notification of loss of entitlement to small or micro entity status, as applicable.

WEB IFEE 1.0
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Doc Code: IFEE PTOL/85B-EFS

Document Description: Issue Fee Payment (PTO-85B)

3.The Following Fee(s) Are Submitted:

| authorize USPTO to apply my previously paid issue fee to the
X lIssue Fee O current fees due

The Director is hereby authorized to apply my previously paid
[ ] Publication Fee [] issue fee to the current fee due and to charge deficient fees to
Deposit Account Number

If in addition to the payment of the issue fee amount submitted
with this form, there are any discrepancies in any amount(s) due,
the Director is authorized to charge any def%ar}% or credit any
overpayment, to Deposit Account Number

X The issue fee must be submitted with this form. If payment of
the issue fee does not accompany this form, checking this box
and providing a deposit account number will NOT be
effective to satisfy full payment of the fee(s) due.

4.Firm and/or Attorney Names To Be Printed

NOTE: If no name is listed, no name will be printed
For printing on the patent front page, list to be displayed as entered

1. Brian Kolkowski

5.Assignee Name(s) and Residence Data To Be Printed

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

Name City State Country Category

Cleveland Medical Devices Inc. Cleveland OHIO UNITED STATES corporation

6.Signature

| certify, in accordance with 37 CFR 1.4(d)(4) that | am an attorney or agent registered to practice before the Patent and Trademark Office who has filed and has been granted
power of attorney in this application. | also certify that this Fee(s) Transmittal form is being transmitted to the USPTO via EFS-WEB on the date indicated below.

Signature /Brian Kolkowski/ Date 05-17-2023

Name Brian M. Kolkowski Registration Number | 36847
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A\ UNITED STATES PATENT AND TRADEMARK OFFIGE
N

S

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0. Box 1450

Alexandria, Virginia 22313-1450

‘www.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMS | IND CLAIMS
18/094,433 01/09/2023 3792 664 CMD-126 20 1
CONFIRMATION NO. 7226
81177 REPLACEMENT FILING RECEIPT

Clrena o Devessine 00

Cleveland, OH 44103
Date Mailed: 05/31/2023

Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER,
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are
subject to collection.

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or
other Notice requiring a response for this application, please submit any request for correction to this Filing Receipt
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another
Filing Receipt incorporating the requested corrections provided that the request is grantable.

Inventor(s)

Hani Kayyali, Shaker Heights, OH;

Craig A. Frederick, Solon, OH;

Daniel Bishop, Tallmadge, OH;

Robert N. Schmidt, Ft. Myers, FL;

Brian M. Kolkowski, Leroy, OH;
Applicant(s)

Cleveland Medical Devices Inc., Cleveland, OH;
Assignment For Published Patent Application

Cleveland Medical Devices Inc., Cleveland, OH

Power of Attorney: The patent practitioners associated with Customer Number 81177

Domestic Priority data as claimed by applicant
This application is a CON of 17/878,152 08/01/2022 PAT 11,576,577
which is a CON of 15/867,763 01/11/2018 PAT 11,432,724
which is a CON of 13/853,436 03/29/2013 ABN
which is a CON of 11/454,482 06/16/2006 PAT 8,437,843

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.
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Permission to Access Application via Priority Document Exchange: Yes
Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 02/07/2023
The country code and number of your priority application, to be used for filing abroad under the Paris Convention,

is US 18/094,433
Projected Publication Date: Request for Non-Publication Acknowledged
Non-Publication Request: Yes

Early Publication Request: No
** SMALL ENTITY **
Title

Sleep diagnostics using cellular data transfer from remote testing locations
Preliminary Class
600
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the
section entitled "Treaties and Foreign Patents™} for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.
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For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
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community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0.Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
18/094,433 07/04/2023 11690512 CMD-126 7226
81177 7590 06/14/2023

Cleveland Medical Devices Inc.
4415 Euclid Ave. Ste. 500
Cleveland, OH 44103

ISSUE NOTIFICATION

The projected patent number and issue date are specified above. The patent will issue electronically. The
electronically issued patent is the official patent grant pursuant to 35 U.S.C. § 153. The patent may be accessed
on or after the issue date through Patent Center at https://patentcenter.uspto.gov/. The patent will be available in
both the public and the private sides of Patent Center. Further assistance in electronically accessing the patent,
or about Patent Center, is available by calling the Patent Electronic Business Center at 1-888-217-9197.

The USPTO is implementing electronic patent issuance with a transition period, during which period the
USPTO will mail a ceremonial paper copy of the electronic patent grant to the correspondence address of
record. Additional copies of the patent (i.e., certified and presentation copies) may be ordered for a fee from the
USPTO’s Certified Copy Center at https://certifiedcopycenter.uspto.gov/index.html. The Certified Copy Center
may be reached at (800)972-6382.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is O day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office
of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should
be directed to the Application Assistance Unit (AAU) of the Office of Patents Stakeholder Experience (OPSE),
Stakeholder Support Division (SSD) at (571)-272-4200.
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INVENTORC(S) (Please see PAIR WEB site http://pair.uspto.gov for additional inventors):

Hani Kayyali, Shaker Heights, OH;
Craig A. Frederick, Solon, OH;
Daniel Bishop, Tallmadge, OH;
Robert N. Schmidt, Ft. Myers, FL;
Brian M. Kolkowski, Leroy, OH;

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants):

Cleveland Medical Devices Inc., Cleveland, OH;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.
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UNITED STATES DEPARTMENT OF COMMERCE

United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS
P.O. Box 1450
Alexandria, Virginia 22313-1450
WWW.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO.
18/094,433 01/09/2023 Hani Kayyali CMD-126 7226
81177 7590 | EXAMINER

Cleveland Medical Devices Inc.

4415 Euclid Ave. Ste. 500
Cleveland, OH 44103

HOLTZCLAW, MICHAEL T.

| ART UNIT | PAPER NUMBER
3792
| MAIL DATE | DELIVERY MODE
07/06/2023 PAPER

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

PTOL-90A (Rev. 04/07)
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION NO. ISSUE DATE PATENT NO.
18/094,433 04-Jul-2023 11690512

Cleveland Medical Devices Inc.
4415 Euclid Ave. Ste. 500
Cleveland, OH 44103

EGRANT NOTIFICATION

Your electronic patent grant (eGrant) is now available, which can be accessed via Patent Center at https://
patentcenter.uspto.gov

The electronic patent grant is the official patent grant under 35 U.S.C. 153. For more information, please visit
https://www.uspto.gov/electronicgrants

page 1 of 1

ResMed Corp. - Ex. 1002
Page 212



	81177_18094433_01-09-2023_Petition to make special based on Age/Health
	81177_18094433_01-09-2023_Fee Worksheet (SB06)
	81177_18094433_01-09-2023_Electronic Filing System Acknowledgment Receipt
	81177_18094433_01-09-2023_Specification
	81177_18094433_01-09-2023_Claims
	81177_18094433_01-09-2023_Abstract
	81177_18094433_01-09-2023_Drawings-only black and white line drawings
	81177_18094433_01-09-2023_Application Data Sheet
	81177_18094433_01-09-2023_Oath or Declaration filed
	81177_18094433_01-09-2023_Power of Attorney
	81177_18094433_01-09-2023_Assignee showing of ownership per 37 CFR 3.73
	81177_18094433_01-09-2023_Assignee showing of ownership per 37 CFR 3.73
	81177_18094433_01-18-2023_Electronic Filing System Acknowledgment Receipt
	81177_18094433_01-18-2023_Preliminary Amendment
	81177_18094433_01-18-2023_Specification
	81177_18094433_01-18-2023_Abstract
	81177_18094433_01-18-2023_Claims
	11,690,512 File History p2.PDF
	81177_18094433_01-18-2023_Applicant Arguments/Remarks Made in an Amendment
	81177_18094433_01-25-2023_Petition Decision
	81177_18094433_02-08-2023_Filing Receipt
	81177_18094433_02-08-2023_Fee Worksheet (SB06)
	81177_18094433_03-14-2023_Non-Final Rejection
	81177_18094433_03-14-2023_List of references cited by examiner
	81177_18094433_03-14-2023_Search information including classification, databases and other search related notes
	81177_18094433_03-14-2023_Examiner's search strategy and results
	81177_18094433_03-14-2023_Examiner's search strategy and results
	81177_18094433_04-05-2023_Information Disclosure Statement (IDS) Form (SB08)
	81177_18094433_04-05-2023_Transmittal Letter
	81177_18094433_04-05-2023_Electronic Filing System Acknowledgment Receipt
	81177_18094433_04-18-2023_Fee Worksheet (SB06)
	81177_18094433_04-18-2023_Terminal Disclaimer-Filed (Electronic)
	81177_18094433_04-18-2023_Fee Worksheet (SB06)
	81177_18094433_04-18-2023_Terminal Disclaimer-Electronic-Approved
	81177_18094433_04-18-2023_Electronic Filing System Acknowledgment Receipt
	81177_18094433_04-18-2023_Amendment/Request for Reconsideration-After Non-Final Rejection
	81177_18094433_04-18-2023_Specification
	81177_18094433_04-18-2023_Claims
	81177_18094433_04-18-2023_Applicant Arguments/Remarks Made in an Amendment
	81177_18094433_04-18-2023_Transmittal Letter
	81177_18094433_04-18-2023_Electronic Filing System Acknowledgment Receipt

	81177_18094433.PDF
	81177_18094433_05-17-2023_Notice of Allowance and Fees Due (PTOL-85)
	81177_18094433_05-17-2023_Search information including classification, databases and other search related notes
	81177_18094433_05-17-2023_Issue Information including classification, examiner, name, claim, renumbering, etc.
	81177_18094433_05-17-2023_List of References cited by applicant and considered by examiner
	81177_18094433_05-17-2023_Examiner's search strategy and results
	81177_18094433_05-17-2023_Bibliographic Data Sheet
	81177_18094433_05-17-2023_Maintenance Fee Address Change
	81177_18094433_05-17-2023_Fee Worksheet (SB06)
	81177_18094433_05-17-2023_Electronic Filing System Acknowledgment Receipt
	81177_18094433_05-17-2023_Issue Fee Payment (PTO-85B)
	81177_18094433_05-31-2023_Filing Receipt
	81177_18094433_06-14-2023_Issue Notification
	81177_18094433_07-06-2023_eGrant day-of Notification
	81177_18094433_07-06-2023_eGrant day-of Notification




