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I. MANDATORY NOTICES UNDER 37 C.F.R. § 42.8(B)(1)-(4)  

A. Real Party-In-Interest – 37 C.F.R. § 42.8(b)(1) 

ResMed Corp. (“Petitioner”) identifies ResMed Inc. as a real party in 

interest without conceding that it is, in fact, a real party in interest. 

Petitioner requests inter partes review of claims 1-20 (“the Challenged 

Claims”) of U.S. Patent No. 10,076,269 (“’269 patent” or “Challenged Patent” 

(EX1001)), purportedly owned by Cleveland Medical Devices, Inc. (“Patent 

Owner” or “PO”), pursuant to 35 U.S.C. §§ 311-19 and 37 C.F.R. § 42.100.  

B. Related Matters – 37 C.F.R. § 42.8(b)(2) 

The Challenged Patent is being asserted in the following lawsuit that may 

affect or be affected by a decision in this proceeding:  Cleveland Medical Devices, 

Inc., v. ResMed Inc., case no. 1:22-cv-00794-UNA, filed June 16, 2022, in the U.S. 

District Court for the District of Delaware.  The lawsuit also involves unrelated 

U.S. Patents 10,028,698; 10,426,399; 10,478,118; 10,925,535; 11,064,937; 

11,202,603; 11,234,637.  Petitioner is not aware of any other proceeding that 

would affect, or be affected by, this proceeding.   

C. Lead And Back-Up Counsel – 37 C.F.R. § 42.8(b)(3) 

Petitioner designates the following counsel.  Power of attorney pursuant to 

37 C.F.R. § 42.10(b) accompanies this Petition. 
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Lead Counsel Back-Up Counsel 

Tiffany Miller 

(USPTO Reg. No. 52,032) 

Tiffany.Miller@us.dlapiper.com 

DLA Piper LLP (US) 

4365 Executive Drive, Suite 1100 

San Diego, California 92121-2133 

Tel.: (619) 699-3445 

Fax: (619) 764-6745  

Edward H. Sikorski 

(USPTO Reg. No. 39,478) 

Ed.Sikorski@us.dlapiper.com 

DLA Piper LLP (US) 

4365 Executive Drive, Suite 1100 

San Diego, California 92121-2133 

Tel.: (619) 699-2645 

Fax: (619) 764-6645 

 James M. Heintz 

(USPTO Reg. No. 41,828) 

James.Heintz@us.dlapiper.com 

One Fountain Square 

11911 Freedom Drive, Suite 300 

Reston, Virginia 20190-5602 

Tel.: (703) 773-4148 

Fax: (703) 773-5200 

 

D. Service Information – 37 C.F.R. § 42.8(b)(4) 

Please address all correspondence to counsel at the address above.  

Petitioner also consents to electronic service by email at:  

DLA-ResMed-CleveMed-IPR@us.dlapiper.com 

II. PAYMENT OF FEES – 37 C.F.R. § 42.103 

The Patent and Trademark Office is authorized to charge Deposit Account 

No. 07-1896 for the fee set in 37 C.F.R. § 42.15(a) for this Petition and any 

additional fees, referencing Attorney Docket 358054-000147.  This Petition 

requests review of 20 claims which should incur $41,500. 
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III. CERTIFICATION OF STANDING – 37 C.F.R. § 42.104(A) 

Petitioner certifies that the Challenged Patent is available for inter partes 

review and Petitioner is not barred or estopped from requesting IPR. 

IV. CHALLENGES AND RELIEF REQUESTED – 37 C.F.R. § 42.104(B)  

Petitioner requests cancellation of the Challenged Claims based on the 

following grounds, each of which is supported by, and copies large sections from 

the Declaration of Dr. Jacob Sharony (EX1004). 

Ground Claims Basis References 

1 1-3, 5, 7 §103 Genger in view of Schmidt, 

Westbrook and Farrell and the 

knowledge of POSITA. 

2 4, 6 §103 Genger in view of Schmidt, 

Westbrook, Farrell and Paradiso 

and the knowledge of POSITA. 

3 8-11, 13 §103 Stahmann in view of Edgar and 

the knowledge of POSITA. 

4 12 §103 Stahmann, Edgar and Schmidt 

and the knowledge of POSITA. 
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Ground Claims Basis References 

5 14 §103 Stahmann, Edgar and Paradiso 

and the knowledge of POSITA. 

6 15-16, 18-19 §103 Kocinski in view of Farrell, 

Bluetooth and the knowledge of 

POSITA. 

7 17 §103 Kocinski, Farrell, Bluetooth, 

Guilleminault-2004 and 

Westbrook and the knowledge of 

POSITA. 

8 20 §103 Kocinski, Farrell, Bluetooth, 

Paradiso and the knowledge of 

POSITA. 

 

Each prior art reference is analogous art to each other and to the Challenged 

Patent because they describe the collection and communication of data among 

components of sleep disorder diagnosis and treatment systems and face problems 

similar to those alleged in the Challenged Patent.  EX1004 (Sharony Decl.), ¶72. 



IPR2023-00565 

Petition for Inter Partes Review 

 5 

 
WEST\302293465.1 

V. 35 U.S.C. §§ 314(A) AND 325(D) – INSTITUTION IS APPROPRIATE 

A. § 314(A) – Institution is Appropriate under Fintiv  

The Fintiv factors weigh against discretionary denial.  Apple Inc. v. Fintiv, 

Inc., IPR2020-00019, Paper 11, 5-6 (PTAB Mar. 20, 2020) (precedential) 

(“Fintiv”); see Sotera Wireless, Inc. v. Masimo Corp., IPR2020-01019, Paper 12 

(PTAB Dec. 1, 2020) (precedential as to § II.A). 

This Petition provides compelling, meritorious evidence of the Challenged 

Claims’ unpatentability.  Accordingly, under PTAB guidance, the PTAB “will not 

rely on the Fintiv factors to discretionarily deny institution in view of parallel 

district court litigation….” EX1021 (June 2022 Interim Procedure for 

Discretionary Denials), 2; see 4. 

Also, importantly, Petitioner is not party to parallel litigation – the suit 

identified above (Sec. I.B.) was filed against a separate entity, ResMed Inc. – so 

the Fintiv factors should all weigh against discretionary denial.  Should the Board 

prefer to consider Fintiv factors individually, Petitioner reserves the right to 

request/provide additional briefing.1 

 
1 ResMed Inc., a separate entity, is identified as a RPI out of an abundance of 

caution and to avoid debate over the scope of RPI in 35 U.S.C. §312(a)(2). 
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B. § 325(d) – Institution is Appropriate under Becton-Dickinson 

Discretionary denial is guided by Advanced Bionics, LLC v. MED-EL 

Elektromedizinische Geräte GmbH, IPR2019-01469, Paper 6 at 7 (PTAB Feb. 13, 

2020) (precedential), where the Board considers (1) whether the same or 

substantially the same art or arguments were previously presented to the Office, 

and (2) if either of those conditions is satisfied, determining whether the petition 

demonstrates that the Office erred in a manner material to patentability.  Id., 8.  

This two-part framework considers several non-exclusive factors outlined in 

Becton, Dickinson & Co. v. B. Braun Melsungen AG, IPR2017-01586, Paper 8 at 

17–18 (PTAB Dec. 15, 2017) (precedential as to § III.C.5, first paragraph). 

Becton factors (a), (b), and (d) relate to whether the art or arguments in the 

petition are the same or substantially the same as those previously presented to the 

Office.  Here, Farrell (EX1008) shares disclosure with one of the two Farrell 

references considered by the Office (US 7,878,198; EX1001, 2) but, importantly, is 

used herein as secondary art in combination with references not previously 

considered, e.g., Genger, Schmidt or Kocinski.   

The very lengthy Stahmann reference used herein (EX1010) is more 

comprehensive than the Stahmann publication (EX1019) the Office used to reject 

claims in the Challenged Patent’s parent application (see EX1003, 169-180).  

Also, the then-pending claims recited materially different limitations than now-
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patented claim 8 against which Stahmann-EX1010 is used.  For example, claim 8 

recites adjustment of a pharmaceutical agent, a limitation that was not added until 

December 2016, years after the parent application issued.  EX1002, 332 (pending 

claim 34).  Also, the Office’s and then-applicant’s focus was on Stahmann-

EX1019’s Figures 1A-5A and 79 (EX1003,174-177, 155-160), whereas a more 

relevant embodiment for the Challenged Patent was found in Stahmann-EX1019’s 

Figure 51 which shares similarity to Figure 53’s embodiment of EX1010.  During 

the Challenged Patent’s prosecution, another Stahmann publication (EX1020) was 

used for its disclosure of wireless communication.  EX1002, 346-347; 281-282.  

Thus, to the extent there is overlap in disclosure among Stahmann’s references, 

Petitioner respectfully submits the Office materially erred by not fully appreciating 

the entirety of Stahmann’s disclosures and the obvious combination (expressed 

herein) of Stahmann-EX1010 and secondary art.  Finally, the Office did not have 

the benefit of the accompanying expert declaration (EX1004).   

VI. OVERVIEW OF PRIOR ART AND THE CHALLENGED PATENT 

The Challenged Patent claims priority to November 4, 2005 (before March 

16, 2013), so pre-AIA 35 U.S.C. §§102, 103 apply.  

In brief, the Challenged Patent claims a system which senses the severity of 

a patient’s sleep disorder and, based on the sensed severity, treats her/him using a 

positive airway pressure (PAP) device.  PO acknowledged that prior art PAP 
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devices already adjusted pressure through sensors built into the device that treats 

sleeping disorders.  EX1001, 2:17-26. 

A. Sleep Disorders such as Apnea and Hypopnea. 

“During an apnea or hypopnea … oxygen levels in the brain decrease, while 

the carbon dioxide (CO2) levels rise, causing the sleeper to awaken.”  EX1007 

(Westbrook), [0005]. 

“Apnea” is the cessation of airflow at the nostrils and mouth lasting a 

predetermined time.  See EX1014 (Guilleminault-1978), 2.  Among other types of 

data that quantify the level of severity of sleep disorders, an apnea “index,” such as 

“the number of apneas per sleep-hour, frequently gives a better indication of the 

seriousness of the disorder.” Id.   

“Hypopnea” is a related condition tied to shallow breathing.  In 1999, the 

American Academy of Sleep Medicine convened a Sleep Apnea Definitions Task 

Force whose report, often called the Chicago Criteria (EX1015), set forth 

definitional criteria for, inter alia, hypopnea as a relative reduction by more than 

50% (from baseline) in breathing airflow amplitude (p.676, Sec. 5.1.2.2) or a less-

than-50% decrease in airflow amplitude “associated with oxygen desaturation of ≥ 

3% or an arousal.”  Id., 675-676 (Sec. 5.1.2.4).  Accordingly, POSITA have long 

known that hypopnea events can be detected by measuring both breathing volume 
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and blood oxygen saturation, and POSITA would have found it obvious to at least 

try using both airflow and oxygen levels to detect hypopnea. EX1004, ¶36.   

1. AHI (Apnea Hypopnea Index) and RDI (Respiratory 

Disorder Index). 

A prior art “apnea hypopnea index” or “AHI” is a measured number of 

apnea and hypopnea events per unit time.  EX1008 (Farrell-737), 8:8-17; EX1015 

(Chicago Criteria), Sec.4.1.2.1, 4.1.2.3.  Because AHI includes the detection of 

hypopnea events (in addition to apnea events), POSITA would have known that 

AHI, like hypopnea, can be determined by measuring both breathing volume and 

blood oxygen saturation.  AHI was admitted by Patent Owner during prosecution 

to be “an indicator of the level of severity of a patient’s sleep disordered 

breathing…,” which resembles language in the Challenged Claims.  EX1003, 

pp.35-36; p.39 (same).  EX1004, ¶38.   

Indeed, “OSA [Obstructive Sleep Apnea] can be classified based on the 

apneas plus hypopneas per hour of sleep index (AHI) or respiratory disturbance 

index ([RDI] apneas plus hypopneas plus respiratory event-related arousals per 

hour of sleep) into mild (5 < AHI or RDI < 15); moderate (15 < AHI or RDI < 30); 

or severe (AHI or RDI > 30). UARS [Upper Airway Resistance Syndrome] has 

been defined as having a RDI less than 4 and arterial oxygen saturation (SaO2) 

greater than 93%.”  EX1013 (Guilleminault-2004), 615-616. Others have used 

different thresholds: “Patients with an RDI of 10 or less were classified as low risk 



IPR2023-00565 

Petition for Inter Partes Review 

 10 

 
WEST\302293465.1 

… between 11 and 40 were grouped as moderate risk [and] RDI greater than 40 

were classified as high risk.” EX1007 (Westbrook), [0152]. EX1004, ¶39.   

B. CPAP Treatment Devices. 

Sleep disorder treatment devices that use positive air pressure, often called 

“continuous positive airway pressure” or “CPAP” devices, were developed in the 

early 1980s (EX1013 (Guilleminault-2004), 2) and remain common today. A 

subset of such devices that “respond[ed] to changes in upper airway resistance by 

variably increasing or decreasing the [air] pressure generated” were sometimes 

referred to as “APAP” or “automated positive airway pressure devices.” EX1018 

(Roux), p.315.  

C. Prior Art Systems Used Sensor Feedback to Adjust a Sleep 

Disorder Treatment Device. 

The Challenged Patent acknowledges that “the most common method of 

treating the sleeping disorder of sleep apnea is by apply[ing] a continuous positive 

gas pressure to the patient’s airway, which has the effect of forcing the patient to 

breath[e] through application of the pressure. More advanced, but still very basic 

devices have been developed that adjust this continuous positive gas pressure 

through sensors built into the device for creating the positive gas pressure, which 

measure gas flow through the device.” EX1001, 2:17-25 (emphasis added).  

The Challenged Patent also concedes that sleep disorders had been 

diagnosed using objective physiological evaluations such as “polysomnography to 
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evaluate the patient[’]s sleep architecture (e.g., obtaining respiratory disturbance 

index to diagnose sleep apnea) followed by an all day test such as the Multiple 

Sleep Latency Test (MSLT) or its modified version, Maintenance of Wakefulness 

Test (MWT).” Id., 1:40-56. 

Despite PO’s acknowledgement that prior art CPAP devices already used 

feedback sensors to adjust their operation, and that objective “indices” of a 

patient’s respiratory disturbance had already been used to evaluate the severity of 

their disorder, the Challenged Patent purports to disclose an inventive “integrated 

apnea diagnosis and treatment device” and a “method of sleep diagnosis and 

treatment” (1:21-23) where “an object of the present invention [is] to provide a 

system and method of treatment, which analyzes a subject’s sleeping disorder or 

symptoms and adjusts a treatment device based, in part, on this analysis.” Id., 2:38-

41.  Among the calculations the Challenged Patent uses are an unspecified “index” 

or “level of severity” of the patient’s sleep disorder.  See Challenged Claims. 

D. The Alleged Solution – Using Sensor Feedback to Adjust a Sleep 

Disorder Treatment Device. 

1. The Challenged Patent Copies a Previous Patent’s 

Description of Prior Art Sensors, Wireless Signal 

Processing Unit, and Wireless Base Station.  

Ten columns of the Challenged Patent’s specification – from 8:57 to 18:50 – 

copy the entire Detailed Description of §102(b) prior art U.S. 6,167,258 (Schmidt) 
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(EX1006).2  The Challenged Patent also copies all of Schmidt’s Figures 1-6.3 

Schmidt disclosed a wireless physiological data acquisition system that 

gathers patient data, including an “SpO2” signal (id., 4:7-22) which reflects blood 

oxygen saturation and can be obtained from a pulse oximeter sensor.  See EX1007 

(Westbrook), [0065].  As in the Challenged Patent, Schmidt’s SpO2 sensor, PO2 

sensor (partial pressure of oxygen dissolved in blood), PCO2 sensor (partial 

pressure of CO2 in blood), “air flow” sensor, respiration sensor, and others supply 

data to signal processing module 16 for conditioning and processing by its 

“module microcontroller [which dynamically] adapts the signal processing module 

in response to variation in the range, character and type of the physiological signal 

such that the adaptation occurs during signal processing module operation.” See 

EX1006 (Schmidt), 4:7-22; 14:40-54; EX1001, 18:36-50. The processing module 

 
2 Schmidt was apparently not identified to the Challenged Patent’s Examiner.  It 

shares an inventor (Robert Schmidt) with the Challenged Patent, who is a Patent 

Practitioner identified in the PTO’s Correspondence Address records for the 

Challenged Patent and the Schmidt reference.  

3 Figure 7 of the Challenged Patent depicts a “conventional pressure support 

system” (22:47-48) leaving only Figure 8 to depict purportedly new subject matter. 
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16 wirelessly transmits data to base station 40 via bidirectional transceivers (id., 

5:32-38; Fig. 1), as in the Challenged Patent (9:26-32).  

Schmidt’s invention was designed to “be adapted for different applications 

by software programming” (id., 1:15-20) including a “biomedical environment” 

(id., 8:32-33; 6:28-35) and, in fact, as a “universal platform design [that] can be 

utilized for all applications.” Id., 6:40-41; 7:16-20.  

2. The Purported Invention Uses Known Treatment Devices 

The Challenged Patent does not disclose a new sleep disorder treatment 

device.  Instead, “[t]he treatment device can be any device known to those skilled 

in the art. The treatment device can either physically or chemically treat the 

subject’s sleeping disorder. An example of physically treating the subject’s 

sleeping disorder would be a device to provide positive airway pressure to a 

subject.” EX1001, 3:48-53; see also 4:1-3 (“a continuous positive airway pressure 

(CPAP) device [is] for treating the subject’s sleep apnea”); 2:18-19 (aka 

“continuous positive gas pressure” devices).  A “conventional” CPAP device 310 

(Figure 7) is acknowledged as including “a pressure generator 312, a blower, a 

piston or bellows, that receives a supply of gas from a gas source, such as ambient 

atmosphere … or pressurized gas tanks … [and] a flexible conduit [that] delivers 

the elevated pressure breathing gas to the airway of the subject.” Id., 22:47-56. 
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The Challenged Patent further acknowledges that “[p]hysical and chemical 

methods to treat sleeping disorders are known to those skilled in the art. … 

Physical methods to therapeutically treat sleeping disorders and symptoms of these 

disorders include [CPAP], electrical stimulation of the muscles and nerves, and the 

like. Chemical methods to therapeutically treat sleeping disorders and symptoms 

while less common include various pharmaceutical agents with various delivery 

techniques including oral delivery, injection, transdermal delivery, injection with a 

controlled pump, inhalation therapy and the like.” Id., 22:13-28 (emphasis added). 

3. The Purported Invention Uses Known Sensor(s) 

The Challenged Patent also did not invent a new type of sensor.  “Sensors 

which can be used are known to those skilled in the art.” EX1001, 4:10-11. “The 

diagnostic part of the system of device can use various sensors for measuring the 

subject’s brain wave signals, respirations and the like. … Sensors for measuring 

the subject’s respirations or oxygen levels include sensors to measure airflow, 

respiratory effort, oxygenation and ventilation, and the like.” Id., 3:9-15. 

“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.” Id., 3:25-28; see 

7:40-43.  
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4. The Purported Invention Uses Known Data Analysis 

Algorithms 

The Challenged Patent relies on data analysis algorithms that were known in 

the art.  “Various algorithms known to those skilled in the art are used to filter out 

noise from the signal or data, and to then quantify the level of severity of the 

subject’s sleeping disorder or symptoms.” EX1001, 20:1-4. “Various sleeping 

disorders have symptoms that can be predicted based on various combinations of 

physiological signals or data. Various embodiments of the present invention 

include the approach to identifying these symptoms prior to onset by identifying 

various characteristic shifts in the power spectrum of the sensors being used to 

monitor these physiological conditions.” Id., 20:9-15.  The purported invention 

“would also include other on-line signal processing algorithms known to those skill 

in the art, such as wavelet analysis….” Id., 20:26-31. 

VII. ADDITIONAL BACKGROUND KNOWN BY POSITA 

As explained, supra, the Challenged Patent makes clear that it relies on 

known CPAP devices, known patient sensors (including Schmidt’s), and known 

algorithms (including Schmidt’s signal processing).  

A. Pulse Oximeters Sense Blood Oxygen Level.  

POSITA knew, before the purported invention, that pulse oximeters existed, 

and transmitted their signals by wired or wireless (e.g., Bluetooth) methods. “A 

pulse oximeter is a noninvasive sensor which provides a continuous estimation of 



IPR2023-00565 

Petition for Inter Partes Review 

 16 

 
WEST\302293465.1 

arterial hemoglobin oxygen saturation as well as the pulse rate. These important 

measurements inform about the blood oxygenation and can be updated with each 

heartbeat.” Morón, 81 (EX1016, p.14).  “The pulse oximeter consists of a 

transductor which employs two Light Emitting Diodes (LEDs) and a fotodetector 

diode. One of the LEDs emits red light (with a wavelength of λ= 660 nm) while the 

other generates infrared light (λ = 940 nm). The sensor is based on the fact that the 

colour of blood varies depending on the oxygen it contains. In particular the 

hemoglobin molecules reflect more red light when they are oxygenated than when 

reduced while its behaviour is the opposite when the light is infra-red. The 

oximeter shines two beams of light through a finger (or earlobe etc.) which are 

finally received in the photodetector. By comparing the light intensity that is 

received (not reflected by the finger) for each wavelength, the oximeter is able to 

derive the light that is being absorbed by the blood and, consequently, the oxygen 

saturation. Moreover, the heart rate can be estimated from the slight change in the 

colour provoked by a beat of the heart pushing arterial blood into the finger. 

Conventional pulse-oximetry probes (as other traditional medical sensors) are 

attached to the medical monitors by wires. This technology limits the movements 

of the patient who is normally obliged to stay in bed. Recently, different vendors 

such as Nonin, Numed or Cardguard have developed [B]luetooth pulse-oximeters. 

This type of sensors results in greater flexibility and freedom of movement for both 
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the patient and the healthcare provider.”  Morón, 81-82 (EX1016, 14-15) (brackets 

omitted).   

Accordingly, when the prior art discusses blood oxygen sensors, POSITA 

would have understood that a pulse oximeter was a known and obvious choice, and 

would have expected success because pulse oximeters were known to supply 

reliable blood oxygen measurements.  EX1004, ¶54. 

 
Morón, Figure 1. 

 

 

B. A Pulse Oximeter’s Signal was Best Filtered and Processed. 

The prior art Schmidt patent supplied its external sensor’s signal, such as the 

SpO2 signal, to an analog-to-digital converter 24 which “conditions it” (EX1006 

(Schmidt), 6:47-49) and provides “inherent” filtering such as antialiasing filtering 

(id., 11:1-5).  Schmidt prefers a controllable A/D converter in order to provide a 

specific “sampling rate, filtering and gain.” Id., 6:56-59. Schmidt suggests use of a 

filter to “reject offset voltages in an AC-coupled application, or to reject extremely 
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high frequencies which fall well beyond the frequency band of interest, or a 

combination of the two.” Id., 9:67-10:4.  An AC coupling filter 225 is also 

suggested (id., 10:32-52), as is an antialias filter for lowpass filtering “to guard 

against false signals caused by aliasing between external input 12 content and 

sampling rate of downstream sampling functions such as multiplexing and analog-

to-digital conversion.” Id., 10:53-57.  A programmable gain amplifier 241 is also 

suggested to adjust amplitude “to match the amplitude accepted by the A/D 

converter”. Id., 11:11-13.  In short, “utilization of programmable firmware allows 

[for] inexpensive and flexible operation for the inputting, conditioning and 

processing of any type, character and range of the external inputs. This also allows 

the module microcontroller, in response to the variation of the extern inputs 12, or 

in response to instructions received by RF signal through the module receiver 29, 

to adapt the signal processing module 16 based upon the variations allowing the 

signal processing means 16 to input, condition, process and transmit said external 

input notwithstanding said variation.” Id., 14:40-50.  

Separately, POSITA knew that “[t]he measurement of oxyhemoglobin 

saturation using pulse oximetry was developed in the 1940s, but became practical 

and universally available with the availability of microprocessors. A pulse 

oximeter typically utilizes two different light sources (e.g., red and infrared), which 

measure different absorption or reflection characteristics for oxyhemoglobin (i.e., 
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the red, saturated blood) and deoxyhemoglobin (the blue, unsaturated blood). The 

oximeter then measures the ratio (percent) of saturated to unsaturated hemoglobin. 

One method to determine blood oxygen saturation is by transmission oximetry 

[which] operate by transmitting light through an appendage, such as a finger or an 

earlobe, and comparing the characteristics of the light transmitted into one side of 

the appendage with that detected on the opposite side. Another method … is by 

reflectance oximetry, which uses reflected light to measure blood oxygen 

saturation.”  EX1007 (Westbrook), [0021]; see [0022] (“Pulse-oximeter devices 

commonly used for the diagnosis of sleep apnea….”); [0023] (“Most commercial 

pulse-oximetry sensors in use today are designed to be taped or affixed to the body 

with a wire lead that is inserted into the pulse-oximeter monitoring equipment. 

This wire lead, however, is one of the main sources of measurement artifacts.”).  

EX1004, ¶56. 

POSITA also knew, well before the purported invention, that a pulse 

oximeter’s signal was best filtered and processed (e.g., by slew limitation and/or 

averaging by IIR filtering) to reduce the effects of noise and to increase the 

detection of desaturation events.  First, the Challenged Patent acknowledges that 

“algorithms known to those skilled in the art are used to filter out noise from the 

signal or data, and then to quantify the level of severity of the subject’s sleeping 

disorder or symptoms.” EX1001, 20:1-4.  Second, POSITA also knew that such 
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filtering and processing were used in CPAP environments.  For example, 

Westbrook disclosed in Figure 10 “a block diagram representation of the 

physiological monitor of the present invention integrated with a CPAP device. The 

integrated device 910 contains both a CPAP with the ‘smart system’ (hereinafter 

referred to as ‘smart CPAP’) (that monitors compliance by recording and storing 

the time the CPAP device is on at the prescribed pressure) and the physiological 

monitor 12 of the present invention. By incorporating the physiological monitor, 

the integrated device 910 not only monitors compliance, but also provides data on 

the efficacy and the time of use of the CPAP. When used routinely as part of the 

smart CPAP headgear (integrated device 910), the data analysis procedures of the 

current invention may be implemented in real-time so that only summary data (i.e., 

the occurrence and duration of respiratory events) would be stored for periodic 

review to assess the fit of the mask and adjustment of the pressure, rather than 

storing a full-disclosure recording. In the preferred embodiment, respiratory events 

would be monitored in real-time using a digital signal processing chip or micro-

controller capable of processing the data (or signals).”  EX1007 (Westbrook), 

[0166]; see [0167]. “The SpO2 [‘pulse oximeter sensor’; see [0065]] values 

calculated from red and infrared signals should be smoothed in order to reduce the 

effects of noise and increase the detection of desaturation events. In the preferred 

embodiment, this smoothing is done in three successive steps using median 
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filtering, slew limitation, and averaging by IIR filtering. FIG. 14 displays a raw 

SpO2 signal and the SpO2 signal after application of the three step smoothing. It 

should be understood that fewer than all three smoothing operations may be 

performed, and smoothed data produced from one smoothing operation may be 

used as data input for a next smoothing operation, in any sequence.”  Id. 

(Westbrook), [0108] (emphasis added). EX1004, ¶57. 

 

EX1007 (Westbrook), Figure 14. 

Accordingly, when the prior art used a pulse oximeter, POSITA would have 

understood that its signal was best filtered and processed to create a more useful 

signal, and thus would have found it obvious, and expected success, to filter and 

process it.  EX1004, ¶58. 
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C. Bluetooth Ver.1.0B (1999). 

POSITA knew that, since its inception and certainly before the purported 

invention, Bluetooth devices exchanged information using bidirectional radio 

transceivers. “The Bluetooth transceiver is operating in the 2.4 GHz ISM band. 

This specification defines the requirements for a Bluetooth transceiver operating in 

this unlicensed band.” EX1017, p.18; see p.41 (“Bluetooth is a short-range radio 

link….”).  EX1004, ¶59. 

VIII. PROSECUTION HISTORY 

The Challenged Patent was filed as application SN 13/440,116 (EX1002) on 

April 5, 2012, as a continuation of SN 11/266,899 (EX1003) filed November 4, 

2005, now U.S. 8,172,766.  The ’899 application’s family includes eight (8) U.S. 

patents and several pending U.S. applications.  

Prosecution of the parent ’899 application was protracted, and PO made 

notable concessions to the Examiner.  In a September 2010 response, PO’s 

representative acknowledged that Stahmann (EX1019 - U.S. Publication 

2005/0115561A1) disclosed CPAP devices with closed-loop control by 

physiological sensors.  EX1003, p.155 (“Stahmann teaches that the respiratory 

therapy device 200 (i.e., the CPAP of Stahmann) ‘may be coupled to an array of 

data acquisition devices 222’ ([0190]).”); p.137 (same); p.158 (Stahmann 
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“teach[es] a CPAP controlled by an implantable cardiac therapy device (i.e., a 

pacemaker) or vice versa.”).  

For pulse oximetry, PO’s representative agreed “a ‘pulse oximeter’ as 

understood in the art is an externally-worn device and the Applicants’ specification 

indicates no differently. (‘Preferably, pulse oximeters are placed on a subject’s 

earlob[e] or fingertip. More preferably, the pulse oximeter is placed on the 

subject’s index finger.’”  EX1003, p.156 (quoting specification p.14:13-15 

(Challenged Patent, 8:23-25)); see p.138 (same, Appeal Brief, p.9/16).  PO noted 

that “Stahmann[’s] paragraphs [1383]-[1384] disclose the two ways contemplated 

by Stahmann for delivery of pulse oximeter signals – either from the sensor, 

wirelessly, to an implanted device [like a pacemaker], or from the sensor to the 

therapy device (CPAP).”  Id., p.138 (Appeal Brief, p.9/16) (emphasis added). 

Also, as previously explained herein, then-applicant admitted that AHI was 

“an indicator of the level of severity of a patient’s sleep disordered breathing…,” 

which resembles language in the Challenged Claims.  EX1003, pp.35-36; p.39.   

Prosecution of the ’116 application was also protracted, with the Examiner’s 

first office action relying on Farrell (U.S. 7,878,198) alone or combined with 

Tsukashima (U.S. 7,101,341). EX1002, 386-406.  Then-applicant conceded that 

prior art PAP devices used feedback adjustments: “Farrell makes clear that flow 

and pressure measurements of the delivered air [in a PAP device] are used to adjust 
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the PAP device … the air flow and air pressure signals of the PAP device in Farrell 

are used to determine the output level of the PAP device….” EX1002, 372-373.  

Applicant and Examiner continued exchanging claim amendments and 

rejections based on Miles and Stahmann (EX1002, 335-350), Miles, Wright and/or 

Stahmann (EX1002, 262-284), Wright with Khair or Mumford and/or Bowen 

(EX1002, 132-166).  Ultimately, the applicant and Examiner had an interview 

(EX1002, 101-102) resulting in an extensive Examiner’s Amendment to each 

independent claim to make the claims allowable (EX1002, 22-38).   

A. Level of Ordinary Skill in the Art 

A POSITA as of the priority date of the Challenged Patent (November 4, 

2005) would have had a bachelor’s degree in mechanical engineering, electrical 

engineering, computer science or an equivalent field and two years of industry 

experience working with diagnostic sensor systems and networked data systems.  

An increase in experience could compensate for less education, and vice-versa.  

EX1004, ¶70. 

IX. CLAIM CONSTRUCTION 

The Challenged Claims are interpreted using the same standard used in 

federal district court. 37 C.F.R. § 42.100(b).   

Petitioner does not believe any claim term needs formal construction for 

purposes of evaluating the prior art in this Petition but reserves the right to propose 
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formal constructions in other forums where disputed issues may differ, or in 

response to Patent Owner’s arguments in this proceeding.   

 

X. GROUND 1:  CLAIMS 1-3, 5, 7 ARE OBVIOUS OVER GENGER IN 

VIEW OF SCHMIDT, WESTBROOK AND FARRELL.   

Genger (EX1005) published October 10, 2002, and is prior art under pre-

AIA 35 U.S.C. §§102(a), (b).  

Schmidt (EX1006) issued December 26, 2000, and is prior art under pre-

AIA §§102(a), (b), (e).  

Westbrook (EX1007) published November 7, 2002, and is prior art under 

pre-AIA §§102(a), (b), (e). 

Farrell (EX1008) was filed March 30, 2005 (designating the U.S.), published 

October 20, 2005, and is prior art under pre-AIA §§102(a), (e). 

[Claim 1.pre] A positive airway pressure (PAP) sleep disorder 

treatment system comprising: 

Genger discloses a PAP sleep disorder treatment system. Genger’s 

“invention relates in particular to CPAP (continuous positive airway pressure; see 

1:274) treatment devices, which communicate, in a wireless manner, with sensor 

units and monitoring devices, to radio modules that are suitable for use in the 

 
4 Cites are to Genger’s English translation’s page numbers. 
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medical field, to respiratory devices, which likewise communicate, in a wireless 

manner, with sensor units and monitoring devices and to an intelligent networking 

of treatment rooms in a hospital, of a hospital network, of national organizations, 

of medical establishments and also of domestic environments.” EX1005, Abstract. 

“It is the purpose of the present invention to provide a radio module, a respirator, a 

therapeutic device for carrying out CPAP treatment and monitoring devices 

therefor, systems and methods for making medical devices more user-friendly.” 

Id., 4:19-21.  See Figures 1-8.  In Figure 1, “[e]ach CPAP set-up station [1, 2] 

comprises a CPAP treatment device and a patient 19.” Id., 10:15-16. EX1004, ¶73.   

   

Genger, Figure 1 (sleep laboratory environment; see 11:21).  
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Genger, Figure 2 (domestic environment, see 12:19).   

 

Genger, Figure 7 (intensive care environment, see 14:30). 
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Genger, Figure 8 (combined hospital and private home network, see 10:11-12). 

 

[1.a] a signal processing module comprising a first input adapted for 

connecting to a pulse oximeter sensor with a signal, electronics 

adapted for filtering and processing the signal, and an output 

adapted for outputting pulse oximetry sensor data; 

Genger discloses this limitation or renders it obvious in combination with 

Schmidt and Westbrook. 

Signal Processing Module Comprising a First Input: The claimed signal 

processing module is met by Genger’s sensor unit which includes (a) radio module 
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13 (Fig. 1) or 33 (Fig. 3) or the comparable component shown in Figures 7 (e.g., at 

80) and 8, and (b) sensor module 16/35.  The sensor unit has an input (not shown) 

for connecting to a sensor.  Id., 11:2 (“the sensor module [16] includes the actual 

sensor, which is shown in Fig. 1 as heating wire 17, as an example.”).  The sensor 

unit can sense blood oxygen content.  See 10:28-30 (“wireless sensor units may be 

provided for recording the respiration volume, the air pressure with which the 

patient is ventilated, or the patient’s blood oxygen content.”) (emphasis added); 

see Genger claims 4, 6.  EX1004, ¶75. 

Genger’s sensor module 16/35 contains only resistors and amplifiers (14:4-

5) so Genger’s radio module 13/33 (rather than the entire sensor unit) can 

alternatively be interpreted to meet the claimed module because it includes 

electronics for filtering and processing the signal, e.g., it “digitizes” (processes) the 

sensor signal for radio transmission.  Genger, claim 1.  To the extent electronics for 

filtering and processing of the sensor signal (addressed further below) are deemed 

not to be in Genger’s sensor unit or its radio module, POSITA would have found it 

obvious, with reasonable expectations of success, to implement Genger’s radio 

module using Schmidt’s signal processing module 16, which has the same 

electronics disclosed in the Challenged Patent’s module 16 and was designed to 

process the same blood oxygen signal (SpO2, 4:17) as Genger, in biomedical 

environments (EX1006 (Schmidt), 8:32-33).  EX1004, ¶76.   
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Pulse Oximeter: POSITA would have understood Genger as using a pulse 

oximeter to sense blood oxygen level because of the prevalence and reliability of 

pulse oximeters.  To the extent deemed otherwise, POSITA would have found it 

obvious to use a pulse oximeter like Westbrook’s as Genger’s blood oxygen level 

sensor.  POSITA would have had expectations of success for this modification 

because pulse oximeters were known, reliable sensor for measuring blood oxygen. 

Motivation would have come from the known prevalence of pulse oximeters in 

sleep apnea systems, evidenced by Westbrook who details how common such 

sensors have been in sleep apnea systems.  EX1007, [0021]-[0022], [0064]-[0067]; 

see [0137]-[0139] (explaining that oxygen desaturation and airflow help evaluate 

sleep events like apneas and hypopneas).  EX1004, ¶77. 

Filtering and Processing:  Genger processes the sensor signal by, for 

example, filtering (e.g., averaging; 12:27-30) and by processing (e.g., digitizing).  

Digitization is described at 4:6, 12:27-30 and claim 1 (“A radio module (13; 33) 

for a sensor (17; 36, 37), …  wherein the sensor (17; 36, 37) measures parameters 

on the body of a patient (19; 85), wherein the radio module (13; 33) digitizes the 

output signal of the sensor, and … transmits the digitized data.”)(emphasis 

added); see claim 4 (digitized signal of claim 1 is “patient’s respiration volume, the 

air pressure with which the patient is ventilated, or the blood oxygen 

content.”)(emphasis added).  EX1004, ¶78. 
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Genger, Figures 1, 3. 

Alternatively, POSITA’s motivation and expectations of success to filter and 

process Genger’s oxygen signal would have come from Schmidt who puts an 

SpO2 signal 12 through the same signal processing module 16 as the Challenged 

Patent. EX1006 (Schmidt), 6:56-59 (filter and gain); Fig. 4 (filters 223, 225, 226; 

amplifiers 224, 241; A/D 242).  Additional motivation and expectations of success 

would have come from Westbrook to filter and process Genger’s blood oxygen 

sensor signal obtained from a pulse oximeter.  “The SpO2 [‘pulse oximeter 

sensor’; [0065]] values calculated from red and infrared signals should be 

smoothed [i.e., filtered and processed] in order to reduce the effects of noise and 

increase the detection of desaturation events. In the preferred embodiment, this 

smoothing is done in three successive steps using median filtering, slew limitation, 
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and averaging by IIR filtering [i.e., processing].”  EX1007, [0108].  Because 

Westbrook’s smoothing (step 3) is done on digital samples (after A/D), POSITA 

would regard it as digital signal processing. See Westbrook [114-115] that detail 

how the digital samples are processed using equation SpO2avg[n]=kxSpO2[n]+(l-

k)xSpO2avg[n-l] and then through another level of processing in paragraphs 

[0116]-[0117] to identify significant desaturations. EX1004, ¶79.   

Outputting Sensor Data: Genger’s radio module includes antenna 14 (Fig. 

1) which “send[s] their data both to the radio modules 6 in the compressors, and to 

the radio module in the monitoring device.”  EX1005, 11:7-9. With the 

aforementioned obvious use of pulse oximetry, Genger’s sent data meets the 

claimed “outputting pulse oximetry sensor data.”  EX1004, ¶80. 

[1.b] a PAP device adapted for treating a subject’s sleep disorder, 

the PAP device with a separate enclosure from the signal 

processing module further comprising:   

The claimed PAP device is met by Genger’s CPAP device for treating the 

subject’s 19 sleep disorder. It includes compressor 4, antenna 5 (12:13-16), the 

compressor’s (Bluetooth) radio module 6 (10:23-25; 11:12-14), optional modem 7 

(10:23-25) and turbine 8 which produces positive air pressure (11:17-19; 10:14-19) 

shown in Figure 1.  Analogous CPAP devices are shown in Figures 2, 7 and 8.  

EX1007, ¶81. 
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Genger’s CPAP has a separate enclosure (shown left in Figures 1, 2, 7, 8) 

from the processing module (shown right).  POSITA would understand that the 

specific location of Genger’s processing module would depend on what it senses, 

and that it need not be joined to Genger’s tube 9 as illustrated in Figure 1.  See 

examples 32 (Fig. 2), 81 (Fig. 7), 93 (Fig. 8).  EX1004, ¶82. 

   

Genger, Figure 1.  

[1.b.1] a blower having an air output, 

Turbine 8 would be understood by POSITA to be Genger’s blower having 

an air output.  EX1005, 10:18-19 (“To generate a positive pressure, the compressor 

contains a turbine 8.”).  EX1004, ¶83. 
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[1.b.2] a second input adapted for receiving the pulse oximetry sensor 

data from the output of the signal processing module,  

The claimed second input is found at Genger’s radio module 6 (using 

antenna 5) in the CPAP which receives sensor data from antenna 14 of the sensor 

unit’s radio module.  Genger’s “sensor units send their data both to the radio 

modules 6 in the compressors, and to the radio module in the monitoring device.”  

EX1005, 11:7-9. EX1004, ¶84. 

[1.b.3] an airflow sensor internal to the PAP device adapted for 

measuring the respiratory airflow data of a subject using the 

PAP device, and  

Genger’s “treatment devices are supplemented by a wireless flow sensor unit 

as an example” of its sensor.  See id., 10:26-27. Genger suggests that, “in addition 

to the flow sensor unit 12,” the system may have the previously addressed sensor 

for “the patient’s blood oxygen content.” Id., 10:27-30.  POSITA would 

understand Genger’s flow sensor as measuring respiratory airflow of the subject 

19. EX1004, ¶85. 

Although Genger shows the airflow sensor outside the CPAP device, 

POSITA would have found it obvious to locate the airflow sensor internally 

because that location was common.  POSITA would have had expectations of 

success because the location of the sensor is immaterial as long as its 

measurements are accurate.  EX1004, ¶86.   
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Motivation would have come from, for example, Farrell (EX1008) whose 

CPAP main unit 2 (comparable to Genger’s CPAP 4/5/6/7/8) includes “a flow 

sensor 4f [so] mask flow may be measured using a pneumotachograph and 

differential pressure transducer or similar device to derive a flow signal F(t)….”  

EX1008, 5:5-7.  Sensors 4f and 4p “have only been shown symbolically in FIG. 1 

since it is understood that those skilled in the art would understand how to measure 

flow and pressure.”  Id., 5:9-11. EX1004, ¶87. 

 

Farrell, Figure 1. 
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Motivation for modifying Genger’s CPAP would also have come from the 

fact that Genger wants the CPAP device 4/5/6/7/8 to have the airflow data.  That is, 

Genger’s external flow sensor sends its data to radio module 6 of the CPAP device.  

Id., 11:7-9.  Providing the airflow sensor within Genger’s CPAP device puts the 

airflow data where Genger wants it, and avoids the need to transmit airflow data 

from an external sensor or change external sensor batteries. EX1004, ¶88. 

[1.b.4] a processor adapted for receiving the pulse oximetry sensor 

data from the second input and the respiratory airflow data 

from the airflow sensor and calculating, based in part on both 

the respiratory airflow data and the pulse oximetry sensor 

data, sleep disorder symptom data of a level of severity and/or 

an index of a level of severity of the subject’s sleep disorder 

symptoms measured during use of the PAP device;  

The claimed processor is met by Genger’s “controller in the compressor [the 

CPAP treatment device] [that] controls the operation of the CPAP treatment 

device; in particular, the speed of the turbine, and optionally, the temperature of an 

air humidifier. Optionally, the controller determines trend data from the sensor 

signals” (e.g., pulse oximeter signals received from antenna (at the second input) 5 

and airflow sensor signals).  Id., 12:18-25 (emphasis added).  “Trend data refer to 

data obtained from the measurement data by the sensors, but the amount of data is 

significantly reduced, for example, by averaging. For example, the sensor signal is 

digitized at a sampling rate of 1 KHz. One cycle of respiration lasts approx. 4 

seconds and thus comprises 4000 measured values. For example, the average 
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respiratory rate from 100 to 1000 respiratory cycles is calculated as trend data. 

Alternatively, the oxygen saturation may be averaged over a certain time or the 

number of apneas in a predetermined period may be determined as trend data. 

Furthermore, the controller in the compressor is able to determine alarms if, for 

example, the number of apneas increases sharply. The alarms can also be 

forwarded via the modem 7 and the public switched telephone network (PSTN), to 

a relevant unit.”  Id., 12:27-13:10. 

POSITA would have understood Genger’s controller to be implemented by a 

processor, and the “trend data,” such as “the number of apneas in a predetermined 

period” (13:3-6) to constitute the claimed “sleep disorder symptom data of a level 

of severity and/or an index of a level of severity of the subject’s sleep disorder 

symptoms measured during use of the PAP device.”  EX1004, ¶90.   

Motivation to use Genger’s airflow data and pulse oximetry data together to 

calculate the claimed level and/or index would have come from Westbrook, whose 

methods “improve the accuracy and resolution of the detection of oxyhemoglobin 

desaturation events caused by sleep apnea or hypopneas” ([0032]) and do so, in 

some embodiments, by integrating a CPAP with a physiological monitor ([0166]).  

The monitor “detects and records …oximetry” and Westbrook says an “airflow 

signal could be added to the physiological monitor with minimal intrusiveness.”  

EX1007, [0161]; [0064]-[0065] (monitor 12 uses an SpO2 pulse oximeter “to 



IPR2023-00565 

Petition for Inter Partes Review 

 38 

 
WEST\302293465.1 

acquire pulse and oximetry readings.”).  “Results from the algorithms described 

previously that quantify the type of the desaturation and detect arousals can be 

combined to classify the type of respiratory event. The example provided in Table 

1 demonstrates these results can be combined to more accurately identify 

significant obstructive respiratory events, as well as recognize other respiratory 

events that may have clinical implications.”  Id., [0147].  In other words, POSITA 

would have been motivated to make this modified calculation because Westbrook 

advises using both oxygen level and airflow to “classify the type of respiratory 

event” ([0147]) or to “confirm that the [oxygen] desaturation is due to inspiratory 

flow limitation or a decrease in airflow” ([0139]). EX1004, ¶91.   

In addition to the previous paragraph, POSITA would have found it obvious, 

at least under an obvious-to-try rationale and with reasonable expectations of 

success, for the processor to use respiratory airflow and blood oxygen saturation to 

calculate AHI, which meets the claimed “sleep disorder symptom data of a level of 

severity and/or an index….”  Patent Owner conceded during prosecution that “AHI 

is indeed an indicator of the level of severity of a patient’s sleep disordered 

breathing.”  EX1003, p.39; see pp.35-36.  Farrell would have motivated POSITA 

because indices such as AHI were useful to evaluate the patient’s disorder.  

Farrell’s “controller 15 or processor … may include chips, a memory and/or other 

instruction or data storage medium.”  EX1008, 5:20-22.  The controller/processor 
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helps provide “efficacy tracking by detecting and recording or scoring SDB [sleep 

disordered breathing] events or related information or indices over time, for 

example, by tracking or detecting central apneas, obstructive apneas, hypopneas, 

partial obstructions (e.g., flow flattening) or snoring. This is illustrated in step 44 

of FIG. 2. Similarly, pressure and/or flow versus time data may also be recorded 

for analysis. In so doing, the device preferably performs compliance tracking in 

which the time on and time off of the mask are recorded with SDB related events 

for evaluation by statistical summaries and charting. Methods for detecting and 

recording such information are known in the art [and] may record AHI (apnea 

hypopnea index) over time or during particular time periods such as session-by-

session, day-by-day, hour-by-hour, etc.  … Those skilled in the art will recognize 

other methods or modifications for detecting sleep disordered breathing 

information such as hypopneas or apneas and determining an AHI over time or 

within time periods.”  Farrell, 7:35-8:24. EX1004, ¶92.   

Genger’s processor also determines “alarms” (EX1005, 13:13-14) based on 

the information it calculates, which POSITA would have considered to be the 

claimed “level of severity” data.  EX1004, ¶93.   

[1.c] a mask or a nasal cannula; and  

Genger uses mask 18/83. 

[1.d] a module transceiver adapted for receiving and transmitting 

the sleep disorder symptom data of the level of severity and/or 
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the index of the level of severity of the subject’s sleep disorder 

symptoms to a remote location.  

Genger’s modem 7 meets the claimed module transceiver.  See Figs. 1, 2.  It 

receives from Genger’s processor the calculated sleep disorder symptom data of 

the level of severity and/or the index of the level of severity of the subject’s sleep 

disorder, as explained for limitation 1.b.4, and transmits that information to a 

remote server (remote location) 94/96 using PSTN/ISDN/DSL or a cellphone 

connection.  Id., p.12:22-25; 13:8-14; 17:19-26; Fig. 8.  Genger explains that data 

received and transmitted by modem 7 can include trend data “and/or alarms” (id., 

13:13-14), so POSITA would have found it obvious to transmit all data, alarms, 

AHI and other ‘index’ or level of severity data to the remote server 94/96 so the 

recipient receives full information about the patient’s status.  Genger’s remote 

location includes a server 94 in a hospital, server 96 of a national insurance 

company and/or of a medical and health care supplier 101 (Fig. 8) and/or alarm 

unit.  Id., 12:18-25; 13:10; Genger’s claim 25. EX1004, ¶95.   

Modem 7 is a transceiver because POSITA would understand PSTN, ISDN, 

DSL and/or cellphone communications to be bidirectional, thereby requiring 

Genger’s modem 7 to both receive and transmit data over the communication line 

(in addition to receiving data from the CPAP controller and transmitting that data 

to the remote location).  EX1004, ¶96.   
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[Claim 2] The system of claim 1 wherein the second input in the PAP 

device and the output in the signal processing module are in 

wireless radio frequency bidirectional communication. 

In Genger, “[a]ll radio modules operate to the same standard, preferably the 

Bluetooth standard.”  Genger, 11:5-6.  These include radio module 13 whose 

antenna 14 outputs the pulse oximeter data as well as CPAP device 4/5/6/7/8 

whose antenna (at the “second input”) receives over-the-air data from antenna 14.  

See Figure 1.  POSITA knew Bluetooth was a bidirectional, wireless radio 

frequency communication architecture. See Section VII.C., supra. EX1004, ¶97.   

[Claim 3] The system of claim 2 wherein the PAP device is adapted to 

command the signal processing module to reconfigure the 

output in the signal processing module by improving the 

gain for the signal or the A/D conversion of the signal. 

Genger’s “[t]rend data refer to data obtained from the measurement data by 

the sensors, but the amount of data is significantly reduced, for example, by 

averaging. For example, the sensor signal is digitized at a sampling rate of 1 KHz.”  

Genger, 12:27-29.  POSITA would have found it obvious for Genger’s CPAP 

device to “reconfigure the output of the signal processing module by improving 

A/D conversion of the signal,” as claimed.  POSITA would have been motivated 

by the need to obtain more data points during high volatility periods, and fewer 

data points when data has less fluctuation, and would have had expectations of 

success because A/D adjustments were known.  For example, Schmidt (whose 

specification is copied in the Challenged Patent) discloses: “Referring now to FIG. 
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4, there is shown a block diagram of the input means 22 and A/D means 24 of the 

signal processing module 16, which provides for the data acquisition function of 

the present invention. The signal processing module 16 is variably configurable 

through software programming initiated by the external programming means 60 to 

the EEPROM 261 of the microcontroller 26. The variable configurability enables 

the signal processing module 16 to receive external inputs 12 having different 

characteristics and ranges and to provide variable sampling rate, filtering and gain 

of the external inputs 12 based upon such characteristics and range and/or the 

specific application. For example, if the present invention is utilized in a 

biomedical environment, EEG diagnosis and monitoring for instance, the sampling 

rate will need to be much higher than it would be for an industrial setting 

measuring thermocouple readings. The ability to reconfigure the system for 

varying signal characteristics arises at three separate levels in the present 

invention. For maximum flexibility, such reconfiguration can be carried out during 

a series of measurements by means of the wireless link, which is understood in this 

context to be bidirectional. Depending on the characteristics of the received signal 

18, the base station 40 can command the signal processing module 16 to 

reconfigure the input means 22 and/or A/D means 24 to accept an external input 12 

of larger amplitude, or a different frequency range, where signal characteristics 

change significantly during the course of a series of measurements. Alternatively, 
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for cost, size, and power advantages, this adjustment could be carried out prior to a 

series of measurements, with the configuration information stored in memory in 

the signal processing module 16, where this memory is advantageously 

implemented in a nonvolatile form such as EEPROM 261, allowing the 

configuration information to be retained, for instance, across power outages and 

obviating the need for module receiver 29 and base transmitter 84, saving cost. A 

third alternative, which provides advantages in certain technical parameters, is to 

arrange the implementation of the signal processing module 16 such that minor 

changes in component values or parameters can reconfigure the same basic 

hardware to accept widely divergent external input 12 types. This reconfiguration 

could take place at the factory, providing cost and inventory advantages to the 

manufacturer, or it could be performed by the end user, providing similar cost 

advantages to the user in allowing one piece of equipment to perform multiple 

tasks.”  EX1006 (Schmidt), 8:20-65; see 6:63-7:3. EX1004, ¶98. 

[5pre] A sleep disorder treatment system comprising:  

See analysis for claim 1pre. EX1004, ¶99. 

[5.a] a data acquisition system; 

See claim 1.a.  The claimed “data acquisition system” is analogous to, and 

found in the prior art for the same reasons as, the “signal processing module” of 

claim 1.a. EX1004, ¶100.   
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[5.b] a positive airway pressure (PAP) device; and  

See analysis for claim 1.b. EX1004, ¶101. 

[5.c] a processor; 

See claim 1.b.4, including Genger’s CPAP controller/processor. EX1004 

¶102. 

[5.d] the data acquisition system consisting essentially of a data 

acquisition device having at least one first input adapted for 

receiving a first signal from a pulse oximeter sensor, an 

electronic component adapted for filtering and processing the 

first signal from the pulse oximeter sensor to remove artifacts, 

and a first output adapted for transmitting pulse oximeter 

sensor data based on the first signal from the pulse oximeter 

sensor to the PAP device; 

See analysis for claim 1.a, including Schmidt’s signal processing module 

(the claimed data acquisition device) which receives SpO2 signals at a first input 

(12), puts them through an electronic component (Figure 2) for filtering (e.g., RC 

filter 223, antialiasing filter 226, switched capacitor filter (11:6-7), digital filter 

243, etc., in 22 and 24) and processing (e.g., by converter 222, amplifiers 224, 241, 

A/D converter 242) to remove artifacts from the pulse oximeter signal.  EX1006, 

11:1-10.  Schmidt’s output at antenna 20 transmits the resulting SpO2 data, which 

is based on the SpO2 signal, to base station 40.  POSITA would understand that, 

when combining Schmidt’s module 16 in an obvious fashion with Genger’s 

system, Schmidt’s SpO2 data is sent by Genger’s sensor unit to the CPAP device 
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4/5/6/7/8.  EX1006(Schmidt), 7:49-60 (frequencies including Bluetooth’s 2.4GHz).  

EX1004, ¶103. 

[5.e.1] the PAP device comprising: 

a hose, 

See claim 1.c., including Genger’s tube 9. EX1004, ¶104. 

[5.e.2] a blower,  

See claim 1.d., including Genger’s turbine 8. EX1004, ¶105.   

[5.e.3] an airflow sensor with a second signal adapted for measuring 

respiratory airflow of a subject,  

See analysis for claim 1.b.3. EX1004, ¶106.   

[5.e.4] a second input for receiving pulse oximeter sensor data from 

the data acquisition device; and   

See analysis for claim 1.b.2. EX1004, ¶107.  

[5.e.5] a mask or nasal cannula for treating a subject’s sleep disorder 

symptoms; and  

See analysis for claim 1.c. EX1004, ¶108.   

[5.f.1] the processor adapted for receiving pulse oximetery [sic] 

sensor data from the second input and the respiratory airflow 

data from the airflow sensor, the processor further adapted for 

calculating, based in part on both data from the respiratory 

airflow and pulse oximetry sensors, sleep disorder symptom 

data of a level of severity and/or index of a level of severity of 

the subject’s symptoms measured during the subject’s use of 

the PAP device,  

See claim 1.b.4, including calculating AHI and alarm(s). EX1004, ¶109.   
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[5.f.2] the processor adapted to be either part of or external to the 

PAP device and having a second output, the second output 

adapted for providing sleep disorder symptom data and/or the 

index of the level of severity of the subject’s symptoms to a 

nonvolatile memory to be used for later transmission of the 

sleep disorder symptom data and/or the index of the level of 

severity of the subject’s symptoms to a remote location.  

See claim 1.d.  Genger’s controller/processor is part of the CPAP and the 

“second output” goes to modem 7 for the claimed “later transmission” to a remote 

location of Genger’s data, AHI and alarm(s) which meet the claimed “data and/or 

[] index”. EX1004, ¶110.   

The claimed nonvolatile memory is not disclosed in the Challenged Patent 

but POSITA would have found it obvious for Genger’s CPAP to put 

data/AHI/alarm(s) into nonvolatile memory prior to transmission by modem 7.  

Motivation, and reasonable expectations for success, would have come from the 

desire to permit retransmission in the event of communication errors with the 

remote location and from Genger’s own desire to make sure remote parties such as 

insurance, etc., are informed about a patient’s situation. Further motivation and 

expectations of success would have come from Westbrook’s use of flash memory 

44 to assist transmitting up to forty hours of sleep data from physiological 

monitoring system 12 to remote host 20.  EX1007 (Westbrook), [0058], [0078], 

Figure 2.  EX1004, ¶111.   

[Claim 7] The sleep disorder treatment system of claim 5 wherein the 

first output in the data acquisition system and the second 
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input in the PAP device are in wireless bidirectional radio 

frequency communication. 

See analysis for claim 2. EX1004, ¶112.   

 

XI. GROUND 2:  CLAIMS 4, 6 ARE OBVIOUS OVER GENGER, 

SCHMIDT, WESTBROOK, FARRELL AND PARADISO.   

Paradiso (EX1009) published April 2003 and is prior art under pre-AIA 

§§102(a), (b).  

[Claim 4] The system of claim 1 wherein the signal is processed by the 

signal processing module using one or more of the signal 

processing techniques from the group consisting of[:] 

a standard deviation technique, a recursively fit ARMAX 

system identification model, a short-time Fourier transform 

technique, a time-frequency signal analysis with a variety of 

different kernels, and a wavelet analysis. 

[Claim 6] The sleep disorder treatment system of claim 5 wherein the 

first signal is processed by the signal processing module5 

using one or more of the signal processing techniques from 

the group consisting of[:]  

a standard deviation technique, a recursively fit ARMAX 

system identification model, a short-time Fourier transform 

technique, a time-frequency signal analysis with a variety of 

different kernels, and a wavelet analysis.  

POSITA would have found it obvious, and had reasonable expectations of 

success, to incorporate one or more of the claimed signal processing techniques, all 

 
5 No antecedent exists for claim 6’s “the signal processing module.” 
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of which were well-known to POSITA, into Genger’s CPAP system.  For example, 

Paradiso discloses a patient’s “breathing pattern” sensor (EX1009, 283) that uses 

“wavelet analysis” in a biomedical monitoring and communication system 

wherein: “One of the main goals of the digital processing stage is to compress or 

even directly extract the most appropriate features to reduce communication data 

rates and expenses for the selected physiological parameters. This processing may 

typically make use of neuro-fuzzy or other advanced processing techniques like 

wavelet processing, particularly suited to extract weak biomedical signals from a 

noisy environment (due to the user movements and activities) and to dramatically 

reduce the data volume.” Paradiso, 283 (emphasis added). EX1004, ¶114.   

 

Paradiso, Figure 1. 
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Paradiso’s reasoning would have motivated POSITA to make obvious use of 

known signal processing techniques, and expected success, for the blood oxygen 

sensor signals at Genger’s CPAP device, including a pulse oximeter’s signal.  

EX1004, ¶115.   

Notably, the ’269 patent relies on the knowledge of a POSITA to implement 

this well-known feature: “The present invention would also include other on-line 

signal processing algorithms known to those skilled in the art, such as wavelet 

analysis, which is similar to time-frequency analysis with a particular kernel 

function, to identify the shift in power spectrum associated with imminent flow 

separation that is discussed herein.”  EX1001, 20:9-31.  For at least the same 

reasons, a POSITA would have found it obvious, and known how, to successfully 

implement these techniques in Genger to arrive at the claimed system.  EX1004, 

¶116. 

 

 

XII. GROUND 3:  CLAIMS 8-11, 13 ARE OBVIOUS OVER STAHMANN 

IN VIEW OF EDGAR.   

Stahmann (EX1010) was filed September 17, 2004 (designating the U.S.), 

published March 31, 2005, and is prior art under pre-AIA §§102(a), (e). 

Edgar (EX1011) published August 4, 2005, and is prior art under pre-AIA 

§§102(a), (e).  
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[8.pre] A sleep disorder treatment system comprising:  

Stahmann teaches a sleep disorder treatment system including a CPAP 

device.  “All types of respiratory therapy devices are referred to generically herein 

as xPAP devices. The respiratory therapy device 300 [Figure 3] may include, for 

example, any of the positive airway pressure devices, including CPAP….”  

EX1010, 48:15-18. In Figure 53, described below, device 5340 is generically 

described as a “sleep disordered breathing therapy device” (id., 238:8-9) which 

POSITA would have interpreted as including, or found it obvious to implement a 

CPAP in light of Stahmann’s own use of CPAPs throughout its various 

embodiments. EX1004, ¶117.   

[8.a] a data acquisition system, the data acquisition system 

comprising a data acquisition device having inputs for 

receiving signals from at least one physiological sensor, the 

data acquisition system for creating an output of the level of 

severity of a subject’s sleep disorder or symptoms based in 

part on the signals from the at least one physiological sensor; 

and  

Stahmann’s Figure 53 shows a data acquisition system whose “circuitry 

5327 [sic:5337, the claimed data acquisition device] may include one or more of a 

disordered breathing detector 5324, a sleep detector 5328, and/or a therapy usage 

detector 5326 [receiving input signals from physiological sensors 5311-5314; see 

Table 1 list of sensed conditions (below)]. … The monitoring circuitry 5327 

[sic:5337] may be used to calculate various indices, e.g., AHI, %PB, and/or 
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arousals per unit time, used for evaluating therapy efficacy, and/or therapy impact. 

… [C]ircuitry 5327 [sic:5337] communicates with a therapy feedback unit 5325 

that develops feedback information based on the monitored conditions, the 

detected events, and/or the calculated indices.”  Id., 236:32-237:8.  POSITA would 

understand at least AHI to be the claimed “output of the level of severity of a 

subject’s sleep disorder or symptoms” based on PO’s admission during prosecution 

of the patent application (Section VI.A.1, supra).  EX1004, ¶118.   

Circuitry 5337 also “detect[s] sleep-related events” like onset, offset, stages 

and arousals using patient-external sensors 5312 (EX1010, p.237:15), and stores 

“sleep and disordered breathing events, and/or information related to calculated 

indices” into memory 5336.  EX1010, 237:17-22. POSITA would understand these 

events and indices to meet the claimed “output of the level of severity of a 

subject’s sleep disorder or symptoms.”  EX1004, ¶119.       
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Stahmann, Figure 53. 
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Stahmann, Table 1 (pp.44-45). 

[8.b] a positive airway pressure apparatus for providing pressurized 

air and dosing and chemically treating a subject’s sleep 

disorder or symptoms with a pharmaceutical agent, the 

positive airway pressure apparatus comprising a controller 

adapted to adjust the pharmaceutical agent, at least in part, 

using the output of the level of severity of the subject’s sleep 

disorder from the data acquisition system.   

Stahmann’s Figure 53 shows “memory 5336 for storing information derived 

from signals produced by the … patient-external sensors 5312, [etc.]. The memory 

5336 may also store information about detected events, e.g., sleep and disordered 

breathing events, and/or information related to calculated indices characterizing 
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various events such as sleep and/or disordered breathing events. The stored data 

may be transferred to the feedback unit 5325 and used to develop feedback 

information to control disordered breathing therapy.”  EX1010, 237:17-24.  A 

“medical device 5301 may optionally include a therapy unit” (237:30) and “may 

further include a communications unit 5306” (238:1) to “facilitate communications 

between medical device 5301 and a remote device 5340 such as the sleep 

disordered breathing therapy device” (238:7-9).  POSITA would understand the 

breathing therapy device to include a CPAP device.  Id., 255:3-5 (“respiratory 

therapy device may comprise … positive airway pressure device”).  EX1004, ¶120.   

Therapy feedback unit 5325 (237:5-8) or a “separate medical device may 

develop the feedback information. … The feedback information may be used to … 

automatically adjust the sleep disordered breathing therapy.  The feedback 

information may be used by the therapy device to automatically adjust the sleep 

disordered breathing therapy.” Id., 241:19-25; 237:24-26.  POSITA would 

understand each of (a) unit 5325 or (b) the “separate medical device” or (c) the 

CPAP’s internal controller that receives and reacts to the “feedback information,” 

to be the claimed “controller” for the PAP apparatus.  EX1004, ¶121.   

The resulting feedback process (Figures 54A-54F) adjusts therapy based on 

“apnea/hypopnea index (AHI) … among other indices.”  See 241:31-242:9, Fig. 
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54C.  Feedback adjustments can also use sleep disorder events (5436) or other 

“severity, frequency, and/or duration” characteristics of such events. Id. 

 

Before introducing Figure 53’s feedback-adjustment embodiments, 

Stahmann first explains that “[d]rug therapy may also be used to treat disordered 

breathing. Drugs may be delivered to the patient through one or more 

automatically controllable drug delivery devices, e.g., … a controllable 

nebulizer….” EX1010, 236:12-15; see 273:3-6; 302:31-34.  Accordingly, POSITA 

would have been motivated to adjust drug therapy using Figure 53 and 54’s 
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embodiments and based on AHI.  Stahmann does not limit the type of drug 

therapy, but Edgar teaches a system for providing a pharmaceutical compound, 

e.g., “doxepin analog compounds … or a pharmaceutically effective salt thereof” 

(Abstract), to a patient via their CPAP device.  “In one aspect, the compound of the 

invention is administered in conjunction with a CPAP device to promote sleep. In 

another aspect, the compound of the invention is administered in conjunction with 

a CPAP device to improve sleep. In another aspect, the compound of the invention 

is administered in conjunction with a CPAP device to improve compliance 

regarding with CPAP treatment. …[I]t is thought that by administering an effective 

amount of a sleep promoting compound of the invention to a patient in conjunction 

with CPAP treatment, the patient will sleep better and more soundly and therefore, 

not be as likely to remove the mask. …In another embodiment, the compound of 

the present invention is administered at substantially the same time as the CPAP 

treatment. In one embodiment, parallel administration of an effective amount of the 

compound is accomplished by adding an additional aerosol channel to the air 

pressure treatment portion of the CPAP device, thus administering the compound 

of the present invention in a nebulized form via the nasal or oral mask of the CPAP 

device. Alternatively, an effective amount of the compound can be added to the 

water or into the liquid reservoir that is typically part of the CPAP treatment 

device. Using the CPAP mask treatment, the compound of the invention is 
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administered in a low concentration throughout the night, or at higher 

concentrations, as a bolus, at different time points in the beginning and during the 

course of the night.”  EX1011, [0407]-[0409]; see [0392]-[0393].   

POSITA would have found it obvious, and expected success, by using 

Edgar’s pharmaceutical delivery in Stahmann’s adjustable-therapy PAP device.  

The motivation would have been to let patients “sleep better and more soundly” 

(Edgar, [0364]) to accomplish Stahmann’s goal of improving patient’s sleep 

through therapy feedback. EX1004, ¶124.   

[Claim 9] The sleep disorder treatment system of claim 8 wherein the 

at least one physiological sensor comprises a pulse oximeter 

sensor. 

As explained in Section VI.A., POSITA understood that AHI can consider 

blood oxygen saturation, motivating POSITA (under at least an “obvious to try” 

rationale) to use pulse oximetry to help Stahmann calculate AHI in Figures 53-54. 

Stahmann already uses external pulse oximeters (EX1010, 248:13-15; 311:2; 

333:28) so POSITA would have found it obvious to borrow from those 

embodiments to modify Figures 53-54 to arrive at the limitations of claim 9. 

Stahmann itself suggests using the pulse oximetry embodiments “in combination 

with one or more processes and systems exemplified by other embodiments 

described herein” (see 248:1-6; 311:20-25; 332:14-18) further motivating POSITA 

to use pulse oximeter in Figure 53’s AHI calculation.  EX1004, ¶125.   
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[Claim 10] The sleep disorder treatment system of claim 9 wherein the 

at least one physiological sensor further comprises a 

respiratory effort sensor. 

Stahmann suggests using, with the embodiment of Figure 53, a transthoracic 

impedance sensor (239:1-6) which is a type of respiratory effort sensor. EX1010, 

81:26 (“motion associated with respiratory effort may be detected using a 

transthoracic impedance sensor.”). Such sensors help detect and “classify the 

disordered breathing event based on the respiratory effort motion.”  EX1010, 4:9-

10; 67:8-68:2 (“futile inspiratory efforts associated with obstructive sleep apnea 

may trigger a series of secondary responses…”); 4:5-8 (“Various embodiments 

may include … a motion sensor configured to sense motion associated with 

respiratory effort of a patient during the disordered breathing event.”); 12:12-30; 

78:19-79:3; 79:30-8:4 (“Obstructive apnea may be identified by insufficient 

respiratory inspiration for at least about 10 seconds accompanied by respiratory 

effort.”); Fig. 16A (1602); Fig. 16B (1661).  POSITA understood that such sensors 

often sense chest wall, abdominal or other movement. Id., 50:15-24; 80:15-19; 

81:16-30.  Thus, even if not explicitly disclosed for use in the embodiments relied 

upon for claim 8, POSITA would have been motivated, with expectations of 

success, to use a respiratory effort sensor to help identify and classify the patient’s 

disorder. EX1004, ¶126.   

[Claim 11] The sleep disorder treatment system of claim 8 wherein the 

output of the level of severity from the data acquisition 
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system is transmitted wirelessly by bidirectional radio 

frequency between the data acquisition system and a 

receiver in the positive airway pressure apparatus. 

Stahmann suggests transmitting outputs (e.g., AHI) from circuitry 

5327/5337 to a CPAP 5340 or a “separate medical device” (see 241:19-25; 237:24-

26) which controls therapy device (CPAP) 5340, and suggests using “wireless 

protocols, including, for example, Bluetooth, IEEE 802.11, and/or a proprietary 

wireless protocol.  EX1010, 238:7-12.  These suggestions would have motivated 

POSITA, with expectations of success, to incorporate the controller into the CPAP 

and, thus, to provide the CPAP with a bidirectional RF (e.g., Bluetooth) receiver.  

EX1004, ¶127.   

 

[Claim 13] The sleep disorder treatment system of claim 8 wherein the 

positive airway pressure apparatus comprises a nebulizer or 

a controlled pump to administer the pharmaceutical agent. 

Stahmann suggests using a nebulizer to deliver drug (pharmaceutical agent) 

to the patient.  EX1010, 236:12-15.  POSITA would have found this suggestion to 

motivate the obvious combination with Edgar (claim 8, supra) who uses nebulizers 

to adjust pharmaceutical administration via CPAP.  EX1011, [0392]-[0393], 

[0407]-[0409], [0358]-[0363]. EX1004, ¶128.   
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XIII. GROUND 4:  CLAIM 12 IS OBVIOUS OVER STAHMANN, EDGAR 

AND SCHMIDT.   

[Claim 12] The sleep disorder treatment system of claim 11 wherein the 

controller is adapted to command a signal processing 

module in the data acquisition system to reconfigure the 

output of the data acquisition system. 

Stahmann suggests using feedback “to adjust the sleep threshold” (239:22-

23) or “sleep thresholds or indices” (239:29-30) which POSITA would understand 

as a reconfiguration of the output of the data acquisition system.  For example, 

sleep threshold identifies arousals and waking, so its adjustment reconfigures the 

conditions under which those events are identified; its adjustment can be based on 

breathing volume (“tidal volume”; 240:10) or minute ventilation (id.) which 

POSITA understand is a parameter for evaluating hypopnea events.  EX1004, 

¶129.   

To the extent deemed otherwise, POSITA would have found it obvious, 

based on Stahmann’s suggestion of using a wide “array of data acquisition 

devices” including internal and external sensors 5311-5312 and inputs 5313 

(236:19-22) to adopt Schmidt’s output reconfiguration of signal processor 16 into 

Stahmann’s monitoring/feedback unit 5337 (Fig. 53) so it can accommodate 

different inputs 5311/5312/5313.  For example, Schmidt (whose specification is 

copied in the Challenged Patent) discloses excerpts quoted previously for 
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challenged claim 3, which provide motivation for modifying Stahmann and why 

POSITA would expect success.  EX1004, ¶130. 

 

XIV. GROUND 5:  CLAIM 14 IS OBVIOUS OVER STAHMANN, EDGAR 

AND PARADISO.   

[Claim 14] The sleep disorder treatment system of claim 8 wherein the 

signals from the at least one physiological sensor are 

processed by a signal processing module in the data 

acquisition system using one or more of the signal 

processing techniques from the group consisting of a 

standard deviation technique, a recursively fit ARMAX 

system identification model, a short-time Fourier transform 

technique, a time-frequency signal analysis with a variety of 

different kernels, and a wavelet analysis. 

For similar reasons expressed for claims 4 and 6, POSITA would have found 

it obvious, and had reasonable expectations of success, to incorporate Paradiso’s 

wavelet analysis to the processing of cardiac and/or respiratory sensor signals 

listed in Stahmann’s Table 1 (pp.44-45) which are suggested for the Figure 53-54 

embodiments. EX1010, 236:23-29.  EX1004, ¶131.   

 

XV. GROUND 6:  CLAIMS 15-16, 18-19 ARE OBVIOUS OVER 

KOCINSKI IN VIEW OF FARRELL AND BLUETOOTH.   

Kocinski (EX1012) published December 25, 2003, and is prior art under pre-

AIA §§102(a), (b), (e).  

Bluetooth 1.0B (EX1017) published 1999 and is prior art under pre-AIA 

§§102(a), (b). 
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[15pre] A positive airway pressure (PAP) sleep disorder treatment 

system comprising:  

Kocinski discloses a PAP sleep disorder treatment system. “A CPAP 

apparatus is used to apply a continuous positive airway pressure to a person during 

sleep to treat sleep-related illnesses, such as sleep apnea.” EX1012, [0002].  “Once 

the [sleep disorder] problem is diagnosed, the patient may be connected to a CPAP 

apparatus that is used to deliver an optimum positive pressure setting for 

preventing apnea events.” Id., [0003]. EX1004, ¶132.   

 
 

Kocinski, Figure 1. 

 



IPR2023-00565 

Petition for Inter Partes Review 

 63 

 
WEST\302293465.1 

 
Kocinski, Figure 2. 

 

 

[15.a] a PAP device with an enclosure further comprising: 

Kocinski’s “FIG. 1 [shows] a system for providing communications between 

a CPAP apparatus located in a patient’s home or premises and a medical 

professional, and/or a medical equipment provider and, optionally, a medical 

insurance or other reimbursing organization. …The CPAP apparatus 11 and 

modem 12 are adapted to be located in a patient’s home 14.”  EX1012, [0024], 



IPR2023-00565 

Petition for Inter Partes Review 

 64 

 
WEST\302293465.1 

[0020] (Figure 9 shows the enclosure’s front perspective view).  POSITA would 

understand Kocinski’s “CPAP apparatus” to have an enclosure.  EX1004, ¶133.   

[15.a.1] a blower having an air output,  

Kocinski explains that a “CPAP apparatus … includes a turbine connected 

through a hose to a nasal mask to apply a positive pressure to the patient’s airway.”  

EX1012, [0002].  POSITA would understand Kocinski’s CPAP enclosure to 

include the turbine (blower) having an air output.  EX1004, ¶134. 

[15.a.2] an airflow sensor internal to the PAP device adapted for 

measuring the respiratory airflow of a subject while using the 

PAP and outputting airflow sensor data;  

Kocinski’s CPAP preferably has “auto-adjust capabilities, which uses an 

internal pressure transducer … and will adjust to give the patient more or less 

pressure….” EX1012, [0046].  To the extent the pressure transducer is deemed not 

to constitute an airflow sensor, POSITA would have found it obvious to add such a 

sensor, like Farrell’s, to Kocinski’s CPAP enclosure to better monitor airflow to 

the patient.  POSITA would have had expectations of success because such sensors 

are common.  Motivation would have come from Farrell (EX1008) whose CPAP 2 

includes “a flow sensor 4f [so] mask flow may be measured using a 

pneumotachograph and differential pressure transducer or similar device to derive 

a flow signal F(t)….”  EX1008, 5:5-7.  Sensors 4f and 4p “have only been shown 
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symbolically in FIG. 1 since it is understood that those skilled in the art would 

understand how to measure flow and pressure.”  Id., 5:9-11. EX1004, ¶135. 

 

Farrell, Figure 1. 

[15.b] a processor adapted for receiving the airflow sensor data, and 

calculating both symptom data of a severity of the subject's 

sleep disorder symptoms and/or an index of a subject's 

symptoms measured during use of the PAP device and data of 

usage of the PAP device;  

Kocinski’s “CPAP apparatus 11 may be programmed, for example, to send 

a message to the central database server 15 which is relayed to the medical 

professional 17 if the number of apnea events per hour exceed a programmed 
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threshold, or if the number of hypoapnea events per hour exceed a programmed 

threshold, or if the blood desaturation exceeds a programmed threshold. [It] also 

can be programmed to send a message to the medical professional 17 via the 

central database server 15 if there is no or very little patient usage of the CPAP 

apparatus 11 over a predetermined period of time, such as a preset number of 

days.” EX1012, [0028] (emphasis added).  POSITA would understand these 

passages to mean Kocinski’s CPAP includes a processor that receives airflow 

sensor data, e.g. Farrell’s, to detect apnea and/or hypopnea events.  POSITA would 

also understand from these passages that Kocinski’s processor calculates Apnea 

Index (AI) and Hypopnea Index (HI), each being the claimed index of a subject’s 

symptoms measured during use of the CPAP device.  Because Kocinski counts 

apnea and hypopnea events, POSITA would also have found it obvious to calculate 

AHI and/or RDI because they are commonly used to assess sleep disorders.  

EX1004, ¶136.   

To the extent deemed otherwise, Farrell would have motivated POSITA to 

make an obvious calculation of the claimed symptom data (apnea/hypopnea events 

and counts) or index (AI, HI, AHI, RDI) in Kocinski’s system because symptom 

data and indices are useful to evaluate the patient’s disorder.  Farrell’s “controller 

15 or processor … may include chips, a memory and/or other instruction or data 

storage medium.”  EX1008, 5:20-22.  The controller helps provide “efficacy 
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tracking by detecting and recording or scoring SDB [sleep disordered breathing] 

events or related information or indices over time, for example, by tracking or 

detecting central apneas, obstructive apneas, hypopneas, partial obstructions (e.g., 

flow flattening) or snoring [see Fig. 2]. Similarly, pressure and/or flow versus time 

data may also be recorded for analysis. In so doing, the device preferably performs 

compliance tracking in which the time on and time off of the mask are recorded 

with SDB related events for evaluation by statistical summaries and charting. 

Methods for detecting and recording such information are known in the art [and] 

may record AHI (apnea hypopnea index) over time or during particular time 

periods such as session-by-session, day-by-day, hour-by-hour, etc.  … Those 

skilled in the art will recognize other methods or modifications for detecting sleep 

disordered breathing information such as hypopneas or apneas and determining an 

AHI over time or within time periods.”  EX1008, 7:35-8:24. POSITA would have 

had expectations of success because AHI was a common way to assess sleep 

disorders.  EX1004, ¶137.   

For the claimed “data of usage,” Kocinski advises “[a]t a minimum, it is 

preferable that the CPAP apparatus 11 collect and transfer information on patient 

usage compliance of the CPAP apparatus 11. Information may be collected and 

stored regarding … if there is no or very little patient usage of the CPAP apparatus 

11 over a predetermined period of time, such as a preset number of days.”  



IPR2023-00565 

Petition for Inter Partes Review 

 68 

 
WEST\302293465.1 

EX1012, [0028] (emphasis added).  POSITA would understand “information on 

usage compliance” to meet the claimed usage data by identifying how often and/or 

how long the CPAP was used; see EX1012, Figure 10 (chart showing “Days 

Used”). POSITA would also understand pressure data, startup delays, pressures, 

etc., to constitute “usage data.”  POSITA would also understand Kocinski to 

calculate time-of-use (or nonuse) data, such as elapsed time and start/stop times 

(since it is already calculating data “per hour” (see above)), which meets the 

claimed “usage data.”  EX1004, ¶138.   

[15.c] a mask or a nasal cannula; 

Kocinski explains that a CPAP apparatus “includes …a nasal mask,” 

([0002]) and POSITA would understand Kocinski’s system to include a mask. 

EX1004, ¶139. 

[15.d] a first radio frequency wireless module transceiver; and 

Kocinski suggests connecting the CPAP to a local device which, in turn, 

communicates with the central server.  “…CPAP apparatus 11 can optionally be 

connected directly to a computer (not shown). The computer can communicate 

with the central database server 15 via the modem 12….”  EX1012, [0049]; 

Kocinski’s claim 16.   

Kocinski advocates any method of communication to/from the CPAP 11, 

including wired or wireless.  “Data transfer between the CPAP apparatus 11 in the 
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patient’s home 14 and the central database server 15 … may be made through 

other available communications channels, for example, via a cable modem and the 

internet or via a satellite communications system….” Kocinski, [0026].  POSITA 

would have found it obvious to use Bluetooth (EX1017) between Kocinski’s CPAP 

and local “computer” (see limitation 15.e), the motivation being convenience of 

Bluetooth pairing and of putting the computer anywhere in the home 14, without 

being tethered by wires.  Expectations of success would have come from the 

reliability of Bluetooth. EX1004, ¶141. 

POSITA knew that Bluetooth was a bidirectional RF architecture and, thus, 

that Kocinski’s so-modified CPAP and computer would use Bluetooth 

transceivers.  See EX1017, p.18, p.41, Section VII.C., supra. Also, Kocinski wants 

to “transfer information to and from the central database server 15” and CPAP 

([0024]) thus motivating use of transceivers between the CPAP and local 

computer. EX1004, ¶142. 

[15.e] a base station, cellular phone, or PDA;  

The Challenged Patent differentiates “a computer” from a “base station, cell 

phone, [or] a PDA….”  EX1001, 19:5-7; see 9:12-15; 18:65-66; 19:15-24.  

Kocinski calls its home-located device “a computer” ([0049]) but it uses a modem 

12 “assigned to [a] patient[]” ([0042], [0046], [0019], Fig. 3) and “deliver[ed] and 

connect[ed]” to the patient’s home by a medical equipment provider ([0036], 
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[0032], [0047], Fig. 2 @36).  In another embodiment, Kocinski merges central 

server 15 software into that device, dispensing with modem 12 ([0049], see 

annotated Fig. 1 below).  POSITA would have understood this embodiment to use 

a dedicated, proprietary base station in the patient’s home for transceiving 

information to/from third parties 17-18-19.  Kocinski thus discloses the claimed 

base station.  EX1004, ¶143.  If not a base station, POSITA would have been 

motivated by Kocinski’s excerpts to use a base station rather than a general 

purpose computer because they were known, reliable mechanisms to transceive 

information between destination devices.  EX1004, ¶144.   
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In addition, POSITA would have found the hand-held display and control 

device 12 (e.g., PDA) disclosed by Farrell (5:28-31, Fig. 1) to be more convenient 

for transceiving information to/from Kocinski’s server.  Being hand-held, it would 

have given Kocinski’s patient the advantage of viewing information without 

leaving bed, and allowed family and visiting medical professionals to see, more 

conveniently, the patient’s data on-site. See Kocinski, [0039] (describing viewing 

rights).  Accordingly, POSITA would have been motivated, with expectations of 

success, to use a PDA in place of Kocinski’s base station. EX1004, ¶145. 

[15.f] the first radio frequency wireless module transceiver adapted 

for receiving and transmitting the symptom data of the 

severity of the subject’s sleep disorder symptoms and/or an 

index of a subject’s symptoms measured during use of the PAP 

device and the data of usage to the base station, cellular phone 

or PDA;  

As explained above, Kocinski’s CPAP enclosure’s processor calculates the 

claimed symptom data and index, and data of usage; POSITA would understand 

the CPAP’s Bluetooth transceiver as receiving these data from the processor and 

transmitting it to the base station (or PDA) because Kocinski wants the central 

server to have these data ([0028], [0031], [0045]). EX1004, ¶146. 

[15.g.1] the base station, cellular phone, or PDA comprising a second 

radio frequency wireless module transceiver, a processor, a 

software, and a display,  

The base station (or PDA) would be understood to contain a complementary 

Bluetooth transceiver card (the claimed second RF wireless module transceiver) 
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that communicates with the CPAP.  Being a base station (or PDA), POSITA would 

understand it has a processor that, using software, controls its communications, 

settings, and a display to assist the user with connecting the base station to the 

CPAP and to an external network, and to display information like Kocinski’s 

Figures 10-12.  EX1004, ¶147. 
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[15.g.2] the base station, cellular phone, or PDA adapted to display the 

symptom data of the severity of the subject’s sleep disorder 

symptoms and/or the index of the subject’s symptoms, and  

to retransmit the symptom data of the severity of the subject’s 

sleep disorder symptoms and/or the index of the subject's 

symptoms and the data of usage received from the PAP device 

to a remote internet site.  

As explained above, the base station (or PDA’s cell connection) retransmits 

symptom data, index, and usage data to the third parties.  EX1012, [0049]; [0028], 

[0031], [0045].  Those third parties are accessed over an “Internet Connection 16” 

(Figure 1) and therefore are understood to be remote internet sites. 

Kocinski displays patient-specific data (e.g., Figure 10), and to the extent 

Figure 10 does not explicitly display the calculated symptom data and/or index (or 

usage data), POSITA would have found it obvious to do so, and likewise to display 

such information on the base station (or PDA). Motivation would have been to 

allow the patient, patient’s family, and visiting medical professionals to see the 

patient’s data on-site, and because “two-way” Internet Processing Software (and its 

displays in Figures 3-8, 10-12) is necessarily present on the home-located base 

station in order to exchange data with the IPS software at third parties 17-19. See 

Kocinski, [0035]-[0039], [0049], Figure 12. EX1004, ¶149. 
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Kocinski, Figure 10.  

 

[Claim 16] The system of claim 15, wherein the first radio frequency 

wireless module transceiver of the PAP device and the 

second radio frequency wireless module transceiver of the 

base station, cellular phone or PDA communicate using 

Bluetooth wireless protocol. 

As explained for claim 15, POSITA would have found it obvious for 

Kocinski’s CPAP-to-base station (or PDA) communications to be Bluetooth. 

EX1004, ¶150. 

[Claim 18] The system of claim 15, wherein the PAP device further 

comprises an electronic component adapted to allow the 

PAP device to be adjusted remotely based on the symptom 

data of the severity of the subject’s sleep disorder and/or 
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the index of the subject’s symptoms transmitted to the 

remote internet site. 

Kocinski’s bidirectional communication system “also allows the operating 

settings for the CPAP apparatus to be remotely programmed.” EX1012, Abstract. 

“Operating information and programming information may be stored in a memory 

either in the CPAP apparatus 11 or in the modem 12.”  Id., [0025]. “[T]he CPAP 

apparatus 11 can be controlled remotely. This is accomplished by highlighting a 

patient and then highlighting the assigned devices and then clicking the ‘Settings’ 

button. A ‘Device Settings’ window 84, as indicated in FIG. 11, will open. An 

authorized user can make changes as desired. The next time the modem 12 calls, 

the CPAP apparatus 11 will be updated. This feature may be available only on 

certain model CPAP apparatus 11, such as a CPAP apparatus 11 that has auto-

adjust capabilities, which uses an internal pressure transducer and has internal 

memory that allows a range of pressure to be used and will adjust to give the 

patient more or less pressure, depending on their needs through the night. Such a 

CPAP apparatus 11 will react to the patient’s sleep and breathing patterns for 

maximum comfort.”  Id., [0046]. 

The above passages inform POSITA that Kocinski’s CPAP contains an 

electronic component (e.g., internal memory, pressure range regulator, and airflow 

rate regulator (based on the obvious use of airflow sensor(s) explained previously) 

adapted to be adjusted remotely by a medical professional.  The passages also 
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inform that these components have “auto-adjust” capability that “react to the 

patient’s sleep and breathing patterns,” which POSITA would understand to mean 

remote adjustment by the home base station and/or remote devices 17-19 (without 

human intervention) based on the CPAP-calculated symptom data and/or index 

transmitted to the remote devices’ internet sites. EX1004, ¶152. 

[Claim 19] The system of claim 15, wherein the base station, cellular 

phone or PDA is adapted to be reprogrammed or modified 

remotely. 

Kocinski’s Figure 12 illustrates a “Direct Connection” interface of the two-

way IPS software resident on the third party devices 17-19 and on the base station.  

“[S]ettings can be sent to the CPAP apparatus 11 via an internet connection 16 

simply by pressing the ‘Exchange Data’ button in the ‘Direct Connection’ 

window.”  Kocinski, [0049].  POSITA would understand this passage to mean 

third parties 17-19 reprogram or modify settings of the base station (or PDA) so it 

can subsequently adjust the CPAP. EX1004, ¶153. 

In addition, Kocinski’s system is subscription-based ([0036], [0040]), 

allowing patients to be “Added” or “Removed” ([0041]). POSITA would 

understand that a new or removed subscription would cause reprogramming or 

modification of the base station (or PDA) being used with the patient’s CPAP, 

such as by enabling or disabling connectivity to the third parties.  EX1004, ¶154.  
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XVI. GROUND 7:  CLAIMS 17 IS OBVIOUS OVER KOCINSKI, 

FARRELL, BLUETOOTH, GUILLEMINAULT-2004 AND 

WESTBROOK.  

Guilleminault-2004 (EX1013) published May 1, 2004, and is prior art under 

§§102(a), (b).  

[Claim 17] The system of claim 15, wherein the index of the subject’s 

symptoms is a respiratory disturbance index. 

Because Kocinski counts apneas, hypopneas, etc., per unit time, POSITA 

would have been motivated to calculate a patient’s “RDI” because it has been long 

recognized that “OSA [Obstructive Sleep Apnea] can be classified based on the 

apneas plus hypopneas per hour of sleep index (AHI) or respiratory disturbance 

index ([RDI] apneas plus hypopneas plus respiratory event-related arousals per 

hour of sleep) into mild (5 < AHI or RDI < 15); moderate (15 < AHI or RDI < 30); 

or severe (AHI or RDI > 30). UARS [Upper Airway Resistance Syndrome] has 

been defined as having a RDI less than 4 and arterial oxygen saturation (SaO2) 

greater than 93%.”  EX1013 (Guilleminault-2004), 615-616. Others used different 

thresholds: “Patients with an RDI of 10 or less were classified as low risk … 

between 11 and 40 were grouped as moderate risk [and] RDI greater than 40 were 

classified as high risk.” EX007 (Westbrook), [0152]. EX1004, ¶155.   

 



IPR2023-00565 

Petition for Inter Partes Review 

 79 

 
WEST\302293465.1 

XVII. GROUND 8:  CLAIM 20 IS OBVIOUS OVER KOCINSKI, FARRELL, 

BLUETOOTH AND PARADISO.   

 

[Claim 20] The system of claim 15, wherein the airflow sensor data is 

processed using one or more of the signal processing 

techniques from the group consisting of a standard 

deviation technique, a recursively fit ARMAX system 

identification model, a short-time Fourier transform 

technique, a time-frequency signal analysis with a variety of 

different kernels, and a wavelet analysis. 

For similar reasons expressed for claims 4 and 6, POSITA would have found 

it obvious, and had reasonable expectations of success, to incorporate Paradiso’s 

wavelet analysis to the processing of potentially noisy and/or weak physiological 

sensor data that helps Kocinski identify the “frequency and nature of events 

detected while the patient sleeps, such as apnea events, maintenance warnings,” 

etc. EX1012, [0028].  EX1004, ¶156.   

 

XVIII.   CONCLUSION 

Petitioner requests that the Challenged Claims be found unpatentable.  

       Respectfully submitted, 

 

 

 

Dated: March 22, 2023   /s/  Edward H. Sikorski  

      Edward H. Sikorski  

Reg. No. 39,478 

       Attorney for Petitioner 
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