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DETAILED ACTION 

1. The present application is being examined under the pre-AIA first to invent 

provisions. 

2. Applicant's amendments and remarks filed on 12/24/2014 have been fully 

considered. 

Page 2 

3. According to the newly available guidance of the USPTO's 2014 Interim Eligibility 

Guidance", issued on December 16, 2014, 79 FR 74618, a non-final rejection is made in 

order to determine the subject matter eligibility under 35 U.S.C. 101 of claims involving 

abstract ideas in view of this decision. 

Status of Claims 

4. Claims 1, 3-24, and 27-53 are pending for examination. Claims 10-17, 35-38, and 

45-48 are withdrawn from consideration. Claims 2 and 25-26 are cancelled. 

Claim Rejections - 35 USC§ 112 

5. The following is a quotation of 35 U.S.C. 112(b): 
(b) CONCLUSION.-The specification shall conclude with one or more claims particularly 
pointing out and distinctly claiming the subject matter which the inventor or a joint inventor 
regards as the invention. 

The following is a quotation of 35 U.S.C. 112 (pre-AIA), second paragraph: 
The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

6. Claims 1, 3-9, 18-24, 27-34, 39-44 and 49-53 are rejected under 35 U.S.C. 

112(b) or 35 U.S.C. 112 (pre-AIA), second paragraph, as being indefinite for failing to 

particularly point out and distinctly claim the subject matter which the inventor or a joint 
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inventor, or for pre-AIA the applicant regards as the invention. Claims that depend 

directly or indirectly from claims 1, 19, 24, 39, and 44 are also rejected due to said 

dependency. 

Claims 1, 19, 24, 39, 44 and 49 recite" ... analyzing, using the device, (analyze) 

the physiological indicator signal to obtain measurements of one or more 

physiological parameters ... ". The limitation recited after "to" is considered as intended 

use which contains insufficient patentable weight(s). It is unclear what positive method 

steps is intended by the limitation because the limitation merely imply an active method 

steps (obtaining measurements of one or more physiological parameters) but do not 

explicitly require such steps. The limitation is given some patentable weights in the 

rejections for the purpose of compact prosecution. 

Claim Rejections - 35 USC § 101- abstract idea 

7. 35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or 
composition of matter, or any new and useful improvement thereof, may obtain a patent 
therefor, subject to the conditions and requirements of this title. 

8. Claims 1, 3-24, and 27-53 are rejected under 35 U.S.C. 101 because the claimed 

inventions are directed to a judicial exception (i.e., a law of nature, a natural 

phenomenon, or an abstract idea) without significantly more. Claims 1-83 are directed 

to an abstract idea. The amended and new claims do not include additional elements 

that are sufficient to amount to significantly more than the judicial exception because the 

claims as a whole, considering all claim elements both individually and in combination, 
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do not amount to significantly more than the abstract idea of: "obtaining a value of at 

least one indicator of volatility of Kurtosis or Shannon entropy for the preprocessed 

segment and comparing the value with a predetermined threshold", which is a 

mathematical relation and/or fundamental data processing practice in the art (see prior 

art rejections below). The additional elements or combination of elements in the claims 

other than the abstract idea per se (a handheld mobile communication device; a 

physiological indicator signal sensing component; at least one processor) amount to no 

more than mere instructions to implement the abstract idea on a generic computer 

and/or generic computer structures that perform only well-understood, routine and 

conventional acts in the art (i.e. collecting data, processing data). The claims also do 

not recite any steps for using the information produced by the abstract idea to generate 

an effect outside of a computer (i.e. a real-world practical application of the data 

generated); and/or improvements to a technological field; and/or improvements to the 

functioning of the computer, which weighs against patentability. 

Viewed as a whole, these additional claim elements do not provide meaningful 

limitations to transform the abstract idea into a patent eligible application of the abstract 

idea such that the claims amount to significantly more than the abstract idea itself. 

Therefore, the claims are rejected under 35 U.S.C. 101 as being directed to non­

statutory subject matter. 

For additional guidance, applicant is directed generally to the USPTO's 2014 

Interim Eligibility Guidance", issued on December 16, 2014, 79 FR 74618. Applicant 

should note that if the claimed invention reads on both eligible and non-eligible subject 
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matter, a rejection under 35 U.S.C. 101 is necessitated over the non-eligible subject 

matter. 

Claim Rejections - 35 USC§ 103 

9. The following is a quotation of pre-A IA 35 U.S.C. 103(a) which forms the basis 

for all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

10. Claims 1, 3-5, 8-9, 24, 27-29, 33-34, and 44 are rejected under pre-AIA 35 

U.S.C. 103(a) as being unpatentable over Greco et al., "Kurtosis, Renyi's Entropy and 

Independent Component Scalp Maps for the Automatic Artifact Rejection from EEG 

data". International Journal of Computer, Information, Systems and Control Engineering 

2(9), January 2008: 180-184 - cited by applicant) in view of Lichter et al. (USPN 

6,1 59,147 - cited in previous action). In regard to claims 1, 3-5, 24, 27-29 and 44, 

Greco discloses a method and an apparatus for physiological parameter monitoring 

(abstract and associated descriptions), the method comprising: providing a physiological 

indicator signal (electric signals, Fig. 1 and associated descriptions in page 203) 

obtained from a physiological indicator signal sensing component (EEG sensors and a 

recording machine, Fig. 1 and associated descriptions in page 203) to a device 

(EEGLAB, pages 206 and 207; it is inherently that the downloaded program is executed 

by a computer); analyzing, using the device, the physiological indicator signal (amplifier, 
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page 203 and Sec. IV, page 206) to obtain measurements of one or more physiological 

parameters (EEG signals and associated independent components/ ICs in page 206); 

and detecting, using the device and using only the measurements of the one or more 

physiological parameters (ICs in the detected EEG signals pages 205-206), effects of 

motion artifacts in the measurements of the one or more physiological parameters (first 

paragraph in the right column of page 203; Sec. IV on page 206) and deciding whether 

to retain the measurements based on detected effects of motion artifacts (reject an IC, 

Sec. IV on page 206), wherein the step of detecting effects of motion artifacts in the 

measurements comprises: a. preprocessing a segment from the measurement of one 

physiological parameter (remove noise, Sec. IV on page 206); b. obtaining a value of at 

least one indicator of volatility for the preprocessed segment; the at least one indicator 

of volatility being at least one of kurtosis and Shannon entropy for the preprocessed 

segment (kurtosis and Shannon entropy, Sec. Ill, A and B, pages 205-206). c. including 

the segment in analyses of physiological measurements, when comparison of the value 

of the at least one indicator of volatility with a predetermined threshold (threshold of ± 

1.64, Sec. Ill , A and B, pages 205-206) indicates noise/motion artifacts are not present 

(reject the ICs only when the volatility exceeds the threshold, Sec. Ill, A and B, pages 

205-206; i.e. the ICs not exceeded the threshold is included) ; and d. selecting another 

segment of the signal from the physiological measurement and proceeding to step (a) 

when the value of the at least one indicator of volatility is less than a predetermined 

threshold and another segment is available (comparing all ICs extracted from the data 

segments/ trials with the threshold and rejecting the IC(s) exceed the threshold, Sec. Ill 
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and IV on pages 205-207). Greco does not specifically disclose the device a handheld 

mobile communication device. Lichter teaches a handheld mobile communication 

device (personal computer 27, Figs. 2-3) which can be connected to various sensors to 

measure and analyze the collected data (Figs. 16) including EEG (Fig. 16). One 

ordinary would have recognized that a personal computer is an alternative equivalent 

computing device. Therefore, it would have been obvious to one with ordinary skill in the 

art at the time of the invention was made to substitute the device/ computer (Greco) with 

the handheld mobile communications device (Lichter) to yield predictable results. 

In regard to claims 8-9 and 33-34, Greco as modified by Lichter discloses 

providing a physiological indicator signal comprises obtaining a signal from a 

physiological monitoring sensor (EEG sensors, Greco and EEG sensor, Fig. 16 of 

Lichter) which comprises a PPG sensor and an ECG sensor (Fig. 16 and associated 

descriptions of Lichter). 

11. Claims 6 and 30 are rejected under pre-AIA 35 U.S.C. 103(a) as being 

unpatentable over the combination of Greco and Lichter as applied to claims 1 and 24 

above, and further in view of Maier et al. (USPGPUB 2006/0253261 ). In regard to 

claims 6 and 30, Greco as modified by Lichter discloses all the claimed limitation except 

the predetermined threshold is determined using receiver operator characteristic (ROC) 

analysis. Maier teaches a threshold value can be determined using receiver operator 

characteristic (ROC) analysis ([0235]) in order to have a constant false alarm rate 

([0235]). Therefore, it would have been obvious to one with ordinary skill in the art at the 



Petitioner Ex-1004, 0381Petitioner Ex-1004, 0381

Application/Control Number: 13/354,941 

Art Unit: 3777 

Page 8 

time of the invention was made to modify the method and the apparatus (Greco as 

modified by Lichter) to incorporate the ROC determined threshold (Maier) in order to 

find the optimal threshold values for the comparison(s). 

12. Claims 7 and 31-32 are rejected under pre-AIA 35 U.S.C. 103(a) as being 

unpatentable over the combination of Greco and Lichter as applied to claims 1 and 24 

above, and further in view of Jacobsen et al. (USPN 6,198,394 - cited in previous 

action). In regard to claims 7 and 31-32, Greco as modified by Lichter discloses all the 

claim limitation except placing a portion of a subject's body over an objective lens of a 

camera in a mobile communication device; and obtaining video images of the portion of 

the subject's body. Jacobsen teaches placing a portion of a subject's body over an 

objective lens of a camera in a mobile communication device (element 376, Fig. 5A; Fig. 

8; Col 13 lines 55-67); and obtaining video images of the portion of the subject's body 

(element 376, Fig. 5A; Fig. 8; Col 13 lines 55-67). The portable communication device 

taught by Jacobsen can be connected to various sensors applied to a user (Figs. 1-3, 5-

7, and 8 and associated description) and provide video images associated with specific 

location of the user to the command center (Col 13 lines 55-67). Therefore, it would 

have been obvious to one with ordinary skill in the art at the time of the invention was 

made to modify the method and the apparatus (Greco as modified by Lichter) to 

incorporate the camera of the portable communication device (Jacobsen) in order to 

obtain video images associated with specific location of the user and transferring to a 

central monitoring system/ unit. 
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13. Claim 18 is rejected under pre-AIA 35 U.S.C. 103(a) as being unpatentable over 

the combination of Greco and Lichter as applied to claim 1 above, and further in view of 

Zhang (USPGPUB 2009/0112110 - cited in previous action). In regard to claim 18, 

Greco as modified by Lichter discloses the measurement of ECG signals (Fig. 16 and 

associated descriptions of Lichter) but does not specifically discloses a measure of atrial 

fibrillation. Zhang teaches a measure of atrial fibrillation based on ECG signal analysis 

(abstract and Figs. 1-9). Therefore, it would have been obvious to one with ordinary skill 

in the art at the time of the invention was made to modify the method (Greco as 

modified by Lichter) to incorporate the ECG-based atrial fibrillation analysis (Zhang) in 

order to obtain more health information of the user. 

Double Patenting 

14. The nonstatutory double patenting rejection is based on a judicially created 

doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 

unjustified or improper timewise extension of the "right to exclude" granted by a patent 

and to prevent possible harassment by multiple assignees. A nonstatutory double 

patenting rejection is appropriate where the claims at issue are not identical, but at least 

one examined application claim is not patentably distinct from the reference claim(s) 

because the examined application claim is either anticipated by, or would have been 

obvious over, the reference claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46 USPQ2d 

1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 
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1993); In re Langi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 

686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619 

(CCPA 1970); and In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.321 (c) or 1.321 (d) 

may be used to overcome an actual or provisional rejection based on a nonstatutory 

double patenting ground provided the reference application or patent either is shown to 

be commonly owned with this application, or claims an invention made as a result of 

activities undertaken within the scope of a joint research agreement. A terminal 

disclaimer must be signed in compliance with 37 CFR 1.321 (b). 

The USPTO internet Web site contains terminal disclaimer forms which may be 

used. Please visit http://www.uspto.gov/forms/. The filing date of the application will 

determine what form should be used. A web-based eTerminal Disclaimer may be filled 

out completely online using web-screens. An eTerminal Disclaimer that meets all 

requirements is auto-processed and approved immediately upon submission. For more 

information about eTerminal Disclaimers, refer to 

http://www.uspto.gov/patents/process/file/efs/guidance/eTD-info-l.jsp. 

15. Claims 19-23, 39-43, 49-53 are rejected on the ground of nonstatutory double 

patenting as being unpatentable over claims 1-16 of U.S. Patent No. 8,755,876 in view 

of Greco and Lichter. In regard to claims 19-23, 39-43, 49-53 of present application, 

claims 1-16 of '876 recite all the limitations except a system and a method comprises 

providing a physiological indicator signal to a handheld mobile communication device; 

analyzing, using the device, the physiological indicator signal to obtain measurements 
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of one or more physiological parameters; and detecting, using the a handheld mobile 

communication device and using only the measurements of the one or more 

physiological parameters, effects of motion artifacts in the measurements of the one or 

more physiological parameters and deciding whether to retain the measurements based 

on effects of motion artifacts in the measurements based on detected effects of motion 

artifacts. Greco discloses a method and an apparatus for physiological parameter 

monitoring (abstract and associated descriptions), the method comprising: providing a 

physiological indicator signal (electric signals, Fig. 1 and associated descriptions in 

page 203) obtained from a physiological indicator signal sensing component (EEG 

sensors and a recording machine, Fig. 1 and associated descriptions in page 203) to a 

device (EEGLAB, pages 206 and 207; it is inherently that the downloaded program is 

executed by a computer); analyzing, using the device, the physiological indicator signal 

(amplifier, page 203 and Sec. IV, page 206) to obtain measurements of one or more 

physiological parameters (EEG signals and associated independent components/ ICs in 

page 206); and detecting, using the device and using only the measurements of the one 

or more physiological parameters (ICs in the detected EEG signals pages 205-206), 

effects of motion artifacts in the measurements of the one or more physiological 

parameters (first paragraph in the right column of page 203; Sec. IV on page 206) and 

deciding whether to retain the measurements based on detected effects of motion 

artifacts (reject an IC, Sec. IV on page 206). Claims 1-16 of '876 recite a processor to 

process data related to R-R intervals (claims 1, 2, 6, 7, 12 and 13) but do not recite the 

processor is in part of a computing device. Greco discloses an artifact rejection method 
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for biomedical signal processing (abstract and Sec. II, IV and V). Therefore, it would 

have been obvious to one with ordinary skill in the art at the time of the invention was 

made to modify the method and the apparatus (claims 1-16 of '876) to incorporate the 

artifact rejection method (Greco) in order to better reject artifacts contained in the signal. 

Claims 1-16 of '876 as modified by Greco does not specifically recite the device is a 

handheld mobile communication device. Lichter teaches a handheld mobile 

communication device (personal computer 27, Figs. 2-3) which can be connected to 

various sensors to measure and analyze the collected data (Figs. 16) including ECG 

signals obtained from ECG sensor (Fig. 15). Therefore, it would have been obvious to 

one with ordinary skill in the art at the time of the invention was made to substitute the 

computer (Claims 1-16 of '876 as modified by Greco) with the handheld mobile 

communications device (Lichter) to yield predictable results. 

Response to Arguments 

16. Applicant's arguments, see page 17 of Remarks, filed on 12/24/2014, with 

respect to claims 1, 3-9, 18, 24, 27-34, and 44 have been fully considered and are 

persuasive. The 35 USC 112 rejection of claims 1, 3-9, 18, 24, 27-34, and 44 has been 

withdrawn. 

17. Applicant's amendment and argument with respect to claims 1, 3-9, 18-24, 27-

34, 39-44 and 49-53 filed on 12/24/2014 have been fully considered but they are 

deemed to be moot in views of the new grounds of rejection. 
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Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to CHU CHUAN (JJ) LIU whose telephone number is 

(571 )270-5507. The examiner can normally be reached on M-TH 8:00am-4:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Tse Chen can be reached on (571 )272-3672. The fax phone number for the 

organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information 

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/CHU CHUAN (JJ) LIU/ 
Examiner, Art Unit 3777 

/TSE CHEN/ 
Supervisory Patent Examiner, Art Unit 3777 
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Amendments to the Claims: 

This listing of claims replaces all prior versions and listings of the claims. 

1. (Currently amended) A method for physiological parameter monitoring, the method 

comprising: 

providing a physiological indicator signal to a handheld mobile communication device; 

analyzing, using the handheld mobile communication device, the physiological indicator 

signal; EO OeffiiA 

obtaining, from said analyzing, measurements of one or more physiological parameters; 

and 

detecting, using the handheld mobile communication device and using only the 

measurements of one or more physiological parameters, effects of motion artifacts in the 

measurements of the one or more physiological parameters and deciding whether to 

retain the measurements based on detected effects of motion artifacts; 

wherein detecting effects of motion artifacts in the measurements comprises: 

a. preprocessing a segment from the measurement of one physiological parameter; 

b. obtaining a value of at least one indicator of volatility for the preprocessed 

segment; the at least one indicator of volatility being at least one of lcl:irtosis or 

Shannon entropy for the preprocessed segment; 

c. including the segment in analyses of physiological measurements, tf. when 

comparison of the value of the at least one indicator of volatility with a 

predetermined threshold indicates noise/motion artifacts are not present; and 

d. selecting another segment of the signal from the physiological measurement and 

proceedmg to step (a)([,]] when tf the value of the at least one indicator of 

volatility is less than a predetermined threshold and when another segment is 

available. 
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2. (Canceled) 

3. (Currently amended) The method of claim 1 wherein said at least one indicator of 

volatility al.so comprises kurtosis. 

4. (Canceled) 

5. ( Canceled) 

6. (Previously presented) The method of claim l wherein the predetermined threshold is 

determined using receiver operator characteristic (ROC) analysis. 

7. (Previously presented) The method of claim 1 wherein providing a physiological 

indicator signal comprises: 

placing a portion of a subject's body over an objective lens of a camera in a handheld 

mobile communication device; and 

obtaining video images of the portion of the subject' s body. 

8. (Previously presented) The method of claim 1 wherein providing a physiological 

indicator signal comprises obtaining a signal from a physiological monitoring sensor. 

9. (Previously presented) The method of claim 8 wherein the physiological monitoring 

sensor is a photoplethysmographic (PPG) sensor or an electrocardiogram sensor. 

I 0. (Withdrawn) The method of claim 1 wherein the one or more physiological 

measurements comprise heart rate and heart rate variability. 

11. (Withdrawn) The method of claim 10 wherein obtaining measurements of heart rate and 

hea1i rate variability comprise: 

3 



Petitioner Ex-1004, 0401Petitioner Ex-1004, 0401

Application Serial No. 13/354,941 
Amendment and Response dtd. 6/11/ 15 
Response to Office Action dtd. 3/ l 1/ 15 

determining beats for the physiological indicator signal; 

determining beat to beat intervals; and 

applying a cubic spline algorithm to obtain a substantially continuous beat to beat interval 

signal indicative of heart rate. 

12. (Withdrawn) The method of claim 1 wherein the one or more physiological 

measurements comprise respiratory rate. 

13. (Withdrawn) The method of claim 12 wherein measurement of respiratory rate 

comprises: 

obtaining time-frequency spectrum of the physiological indicator signal utilizing variable 

frequency complex demodulation (VFCDM); and 

obtaining respiratory rates by extracting a frequency component that has a largest 

amplitude for each time point at a heart rate frequency band. 

14. (Withdrawn) The method of claim I wherein the one or more physiological 

measurements comprise a measure of oxygen saturation. 

15. (Withdrawn) The method of claim 14 wherein providing a physiological indicator signal 

comprises: 

placing a portion of a subject's body over an objective lens of a camera in a mobile 

communication device; and 

obtaining video images of the portion of the subjecCs body, and 

wherein obtaining the measure of oxygen saturation comprises: 

4 



Petitioner Ex-1004, 0402Petitioner Ex-1004, 0402

Application Serial No. 13/354,941 
Amendment and Response dtd. 6/11/ 15 
Response to Office Action dtd. 3/ l 1/ 15 

obtaining an average intensity of a red component and a blue component of the video 

images of the portion of the subject's body; the average intensity of the red component 

and the average intensity of the blue component constituting DCRED and DCsLUE 

respectively; 

obtaining a standard deviation of the red component and the blue component; the 

standard deviation of the red component and the blue component constituting ACRED and 

ACsLUE respectively; and 

obtaining the measure of oxygen saturation (Sp02) by 

ACR£D1 

Sp02 = A-B /DCR£D 
ACnwE / 

/DCBWE 

16. (Withdrawn) The method of claim 1 wherein the one or more physiological 

measurements comprise a measure of blood loss. 

17. (Withdrawn) The method of claim 16 wherein obtaining the measure of blood loss 

comprises: 

obtaining time-frequency spectrum of the physiological indicator signal utilizing variable 

frequency complex demodulation (VFCDM); 

obtaining the amplitude modulation (AM) series from a set of the largest instantaneous 

amplitude at each time sample within the heart rate frequency band of the time­

frequency spectrum; and 

determining whether the amplitude modulation decreases; a decrease in the amplitude 

modulation indicating blood volume loss in subject. 

5 
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18. (Previously presented) The method of claim 1 wherein the one or more physiological 

measurements comprise a measure of atrial fibri llation. 

19. (Currently amended) A method for physiological parameter monitoring, the method 

compnsmg: 

providing a physiological indicator signal to a handheld mobile communication 

device; 

analyzing, using the handheld mobile communication device, the physiological 

indicator signal; to obtain 

obtaining, from said analyzing, measurements of one or more physiological 

parameters; and 

detecting, using the handheld mobile communication device and using only the 

measurements of one or more physiological parameters, effects of motion artifacts 

in the measurements of the one or more physiological parameters and deciding 

whether to retain the measurements based on effects of motion artifacts in the 

measurements; 

wherein the one or more physiological measurements comprise a measure 

of atrial fibrillation; 

wherein obtaining the measure of atrial fibrillation comprises: 

obtaining a time-varying coherence function by multiplying two time­

varying transfer functions (TVITs), the two time-varying transfer functions 

obtained using two adjacent data segments, from the physiological indicator signal, 

one of the two adjacent data segment as an input signal and another of the two 

adjacent data segment as an output signal to produce a first TVTF; a second TVTF 

is produced by reversing the input and the output signals, using said another of the 

6 
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two adjacent data segment as the input signal and said one of the two adjacent data 

segment as the output signal; and 

determining whether the time-varying coherence function is less than a 

predetermined quantity. 

20. (Previously presented) The method of claim 19 wherein determining whether the time­

varying coherence function is less than the predetermined quantity comprises: 

obtaining one or more indicators of atrial fibrillation; and 

determining whether the one or more indicators of atrial fibrillation exceed 

predetermined thresholds. 

21. (Previously presented) The method of claim 20 wherein the one or more indicators of 

ahial fibrillation comprise a variance of the time-varying coherence function. 

22. (Previously presented) The method of claim 2 J wherein the one or more indicators of 

atrial fibrillation also comprise Shannon entropy. 

23. (Previously presented) The method of claim 20 wherein the predetermined thresholds are 

determined using receiver operator characteristic (ROC) analysis. 

24. (Currently amended) A system for physiological parameter monitoring, the system 

comprising: 

a physiological indicator signal sensing component; and a handheld mobile 

communication device comprising: 

at I.east one processor; and 

7 
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at least one computer usable medium, the computer usable medium having 

computer readable code embodied therein, the computer readable code causing 

the at least one processor to: 

analyze the physiological indicator signal; to obtain 

obtain, from results of analyzing, measurements of one or more 

physiological parameters;; and 

detect effects of motion artifacts in the measurements of the one or more 

physiological parameters; 

wherein the computer readable code, in causing the at least one processor to 

detect effects of motion artifacts, causes the at least one processor to: 

a. preprocess a segment from the measurement of one physiological 

parameter; 

b. obtain a value of at least one indicator of volatility for the preprocessed 

segment; the at least one indicator of volatility being at least eae-ef 

kurtosis or Shannon entropy for the preprocessed segment; 

c. include the segment in analyses of physiological measurements[[,]] tf 

when compatison of the value of the at least one indicator of volatility 

with a predetermined threshold indicates noise/motion artifacts are not 

present; 

d. select another segment of the signal from the physiological measurement 

and proceeding to step (a) when the value of the at least one indicator of volatility 

is less than a predetermined threshold and another segment is available. 

25-26. (Canceled) 

27. (Currently amended) The system of claim 24 wherein said at Least one indicator of 

volatility also comprises kurtosis. 

8 
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28-29. (Canceled) 

30. (Previously presented) The system of claim 24 wherein the predetermined threshold is 

determined using receiver operator characteristic (ROC) analysis. 

31. (Previously presented) The system of claim 24 wherein the physiological indicator signal 

sensing component comprises an image acquisition component, said acquisition component 

capable of acquiring a number of frames, each frame acquired at a predetermined time. 

32. (Previously presented) The system of claim 31 wherein the handheld mobile 

communications device comprises said image acquisition component. 

33. (Previously presented) The system of claim 24 wherein the physiological indicator signal 

sensing component comprises a physiological monitoring sensor. 

34. (Previously presented) The system of claim 33 wherein the physiological monitoring 

sensor is a photoplethysmographic (PPG) sensor or an electrocardiogram sensor. 

35. (Withdrawn) The system of claim 25 wherein the physiological indicator signal sensing 

component comprises an image acquisition component, said acquisition component capable of 

acquiring a number of frames, each frame acquired at a predetermined time; wherein said image 

acquisition component acquires a color image having red, green and blue components; wherein 

one or more physiological measurements comprise a measure of oxygen saturation; and wherein 

the computer readable code, in causing the at least one processor to analyze the physiological 

indicator signal, causes the at least one processor to: 

obtain an average intensity of a red component and a blue component of the images of a 

portion of a subject's body; the average intensity of the red component and the average 

intensity of the blue component constituting DCRED and DCaLUE respectively; 

9 



Petitioner Ex-1004, 0407Petitioner Ex-1004, 0407

Application Serial No. 13/354,941 
Amendment and Response dtd. 6/11/ 15 
Response to Office Action dtd. 3/ l 1/ 15 

obtain a standard deviation of the red component and the blue component; the standard 

deviation of the red component and the blue component constituting ACREo and ACsLUE 

respectively; and 

obtain the measure of oxygen saturation by 

ACREv/ 

Sp02 = A-B /DCRED 
AC.BLUE /. 

/DCJJW£ 

36. (Withdrawn) The system of claim 25 wherein the one or more physiological 

measurements comprise hea1t rate and heart rate variability; and wherein the computer readable 

code, in causing the at least one processor to analyze the physiological indicator signal, causes 

the at least one processor to: 

determine beats for the physiological indicator signal; 

determine beat to beat intervals; and 

apply a cubic spline algorithm to obtain a substantially continuous beat to beat interval 

signal indicative of heart rate. 

37. (Withdrawn) The system of claim 25 wherein the one or more physiological 

measurements comprise respiratory rate; and wherein the computer readable code, in causing the 

at least one processor to analyze the physiological indicator signal, causes the at least one 

processor to: 

obtain time-frequency spectrum of the physiological indicator signal utilizing variable 

frequency complex demodulation (VFCDM); and 

obtain respiratory rates by extracting a frequency component that has a largest amplitude 

for each time point at a heart rate frequency band. 

38. (Withdrawn) The system of claim 25 wherein the one or more physiological 

measurements comprise a measure of blood loss; and wherein the computer readable code, in 

10 
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causing the at least one processor to analyze the physiological indicator signal, causes the at least 

one processor to: 

obtain time-frequency spectnun of the physiological indicator signal utilizing variable 

frequency complex demodulation (VFCDM); 

obtain the amplitude modulation (AM) series from set of the largest instantaneous 

amplitude at each time sample within the heart rate frequency band of the time­

frequency spectrum; and 

determine whether the amplitude modulation decreases; a decrease in the amplitude 

modulation indicating blood volume loss in subject. 

39. (Cunently amended) A system for physiological parameter monitoring, the system 

comprising: 

a physiological indicator signal sensing component; and a handheld mobile 

communication device comprising: 

at least one processor; and 

at least one computer usable medium, the computer usable medium having 

computer readable code embodied therein, the computer readable code causing 

the at least one processor to: 

analyze the physiological indicator signal; to obtain 

obtain, from results of analyzing, measurements of one or more 

physiological parameters; and 

detect effects of motion artifacts, using only the measurements of one or 

more physiological parameters, in the measurements of the one or more 

physiological parameters; 

wherein the one or more physiological measurements comprise a measure of atrial 

fibrillation; and wherein the computer readable code, in causing the at least one processor 

to analyze the physiological indicator signal, causes the at least one processor to: 

11 
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obtain a time-varying coherence function by multiplying two time-va1ying transfer 

functions (TVFTs), the two time-varying transfer functions obtained using two adjacent 

data segments , from the physiological indicator signal, one of the two adjacent data 

segment as an input signal and another of the two adjacent data segment as an output 

signal to produce a first TVTF; a second TVTF is produced by reversing the input and the 

output signals, using said another of the two adjacent data segment as the input signal and 

said one of the two adjacent data segment as the output signal; and 

determine whether the time-varying coherence function is less than a predetermined 

quantity. 

40. (Previously presented) The system of claim 39 wherein the computer readable code, in 

causing the at least one processor to determine whether the time-va1ying coherence function is 

less than the predetermined quantity, causes the at least one processor to: 

obtain one or more indicators of ahial fibrillation; and 

determine whether the one or more indicators of atrial fibrillation exceed predetermined 

thresholds. 

41. (Previously presented) The system of claim 40 wherein the one or more indicators of 

atrial fibrillation comprise a variance of the time-varying coherence function. 

42. (Previously presented) The system of claim 41 wherein the one or more indicators of 

at1ial fibrillation also comprise Shannon entropy. 

43. (Previously presented) The system of claim 41 wherein the predetermined thresholds are 

determined using receiver operator characteristic (ROC) analysis. 

44. (Currently amended) A non-transitory computer usable medium having computer 

readable code embodied therein, the computer readable code causing at least one processor to: 

analyze the physiological indicator signal.;_te 
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obtain, from said analyzing, measurements of one or more physiological parameters; and 

detect, using only the measurements of one or more physiological parameters, effects of 

motion artifacts in the measurements of the one or more physiological parameters; 

wherein the computer readable code, in causing the at least one processor to 

detect effects of motion artifacts, causes the at least one processor to: 

e. preprocess a segment from the measurement of one physiological 

parameter; 

f. obtain a value of at least one indicator of volatility for the preprocessed 

segment; the at least one indicator of volatility being at least eae--ef 

kartosjs or Shannon entropy for the preprocessed segment; 

g. include the segment in analyses of physiological measurements[[,]]tf.when 

comparison of the value of the at least one indicator of volatility with a 

predetermined threshold indicates noise/motion artifacts are not present; 

h. select another segment of the signal from the physiological measurement 

and proceeding to step (a) when the value of the at least one indicator of volatility 

is less than a predetermined threshold and another segment is available. 

45. (Withdrawn) The computer usable medium of claim 44 wherein the physiological 

indicator signal comprises a video color image having red, green and blue components, the video 

color image being an image obtained from of a portion of a subject's body; wherein the 

measurements of one or more physiological parameters comprise a measure of oxygen 

saturation; and wherein the computer readable code, in causing the at least one processor to 

analyze the physiological indicator signal, causes the at least one processor to: 

obtain an average intensity of the red component and a blue component of the video color 

image of a portion of a subject's body; the average intensity of the red component and the 

average intensity of the blue component constituting DCREo and DCBLUE respectively; 
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obtain a standard deviation of the red component and the blue component; the standard 

deviation of the red component and the blue component constituting ACREo and ACsLUE 

respectively; and 

obtain the measure of oxygen saturation by 

ACREv/ 

Sp02 = A-B /DCRED 
AC.BLUE/. 

/DCJJW£ 

46. (Withdrawn) The computer usable medium of claim 44 wherein the one or more 

physiological measurements comprise heart rate and heart rate variability; and wherein the 

computer readable code, in causing the at least one processor to analyze the physiological 

indicator signal, causes the at least one processor to: 

determine beats for the physiological indicator signal; 

determine beat to beat intervals; and 

apply a cubic spline algorithm to obtain a substantially continuous beat to beat interval 

signal indicative of heart rate. 

47. (Withdrawn) The computer usable medium of claim 44 wherein the one or more 

physiological measurements comprise respiratory rate; and wherein the computer readable code, 

in causing the at least one processor to analyze the physiological indicator signal, causes the at 

least one processor to: 

obtain time-frequency spectrum of the physiological indicator signal utilizing variable 

frequency complex demodulation (VFCDM); and 

obtain respiratory rates by extracting a frequency component that has a largest amplitude 

for each time point at a heart rate frequency band. 

48. (Withdrawn) The computer usable medium of claim 44 wherein the one or more 

physiological measurements comprise a measure of blood loss; and wherein the computer 
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readable code, in causing the at least one processor to analyze the physiological indicator signal, 

causes the at least one processor to: 

obtain time-frequency spectnun of the physiological indicator signal utilizing variable 

frequency complex demodulation (VFCDM); 

obtain the amplitude modulation (AM) series from set of the largest instantaneous 

amplitude at each time sample within the heart rate frequency band of the time­

frequency spectrum; and 

determine whether the amplitude modulation decreases; a decrease in the amplitude 

modulation indicating blood volume loss in subject. 

49. (Cunently amended) A non-transitory computer usable medium having computer 

readable code embodied therein, the computer readable code causing at least one processor to: 

analyze the physiological indicator signal.;_te 

obtain, from said analyzing, measurements of one or more physiological parameters; and 

detect, using only the measurements of one or more physiological parameters, effects of 

motion artifacts in the measurements of the one or more physiological parameters; 

wherein the one or more physiological measurements comprise a measure of atrial 

fibrillation; and wherein the computer readable code, in causing the at least one processor 

to analyze the physiological indicator signal, causes the at least one processor to: 

obtain a time-varying coherence function by multiplying two time-varying transfer 

functions (TVFTs), the two time-varying transfer functions obtained using two adjacent 

data segments, from the physiological indicator signal, one of the two adjacent data 

segment as an input signal and another of the two adjacent data segment as an output 

signal to produce a first TVTF; a second TVTF is produced by reversing the input and the 

output signals, using said another of the two adjacent data segment as the input signal and 

said one of the two adjacent data segment as the output signal; and 
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determine whether the time-varying coherence function is less than a predetermined 

quantity. 

50. (Previously presented) The non-transitory computer usable medium of claim 44 wherein 

the computer readable code, in causing the at least one processor to determine whether the time­

varying coherence function is less than the predetermined quantity, causes the at least one 

processor to: 

obtain one or more indicators of atrial fibrillation; and 

determine whether the one or more indicators of at1ial fibri llation exceed predetermined 

thresholds. 

51. (Previously presented) The non-transitory computer usable medium of claim 50 wherein 

the one or more indicators of atrial fibrillation comprise a variance of the time-varying coherence 

function. 

52. (Previously presented) The non-transitory computer usable medium of claim 51 wherein 

the one or more indicators of atrial fibri llation also comprise Shannon entropy. 

53. (Previously presented) The computer usable medium of claim 50 wherein the 

predetermined thresholds are determined using receiver operator characteristic (ROC) analysis. 
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REMARKS 

Applicants have carefully reviewed the non-final Office Action dated March 11,2015, 

and this response addresses the Examiner's concerns. Applicants respectfully request 

reconsideration of the application. 

I. STATUS OF THE CLAIMS 

Claims 1, 3-24, and 27-53 are pending for examination. 

Claims 10-17, 35-38, and 45-48 are withdrawn from consideration. 

Claims 2 and 25-26 are cancelled. 

II. THE 35 U.S.C. 112 REJECTIONS 

Clabns 1, 3-9, 18-24, 27-34, 39-44 and 49-53 are rejected under 35 USC 112(b) or 35 

USC 112 (pre-AJA), second paragraph, as being indefinite. 

Applicants have amended claims 1, 19, 24, 39, 44 and 49 so that the claims recite two 

steps: "analyzing, using the handheld mobile communication device, the physiological indicator 

signal; obtaining, from said analyzing, measurements of one or more physiological parameters." 

Applicants respectfully state that the claims, as amended, are definite. 

III. THE 35 U.S.C. 101 REJECTIONS 

Claims I, 3-24, and 27-53 are rejected under 35 U.S.C 101 because the claimed 

inventions are directed to ajudicial exception. 

Applicants respectfully state that the claims(s), as a whole, are not directed to an abstract 

idea. 

The Examiner, in the Office Action, states that the claims are directed to the abstract idea 

of: "obtaining a value of at least one indicator of volatility of Kurtosis or Shannon entropy for 

the preprocessed segment and comparing the value with a predetermined threshold." 

The Applicants' claims are comparable to those in Diamond v Diehr (U.S. Patent No. 

4,344,142), example 3 in section HI ofUSPTO's 2014 Interim Eligibility Guidance", issued on 

December 16, 2014, 79 FR 74618. In Diamond v Diehr, the claim included the use of the 

Arrhenius equation, a known mathematical relationship, in a process for molding rubber into 
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precision products. In the Applicants' claimed invention, a method and systems for physiological 

parameter monitoring are recited, including acquiring a physiological indicator signal, analyzing 

the signal and obtaining, from the analysis, measurements of a physiological. parameter, such as 

heart rate, heart rate variability, respiratory rate, oxygen saturation, blood loss, and atrial 

fibrillation, and detecting motion artifacts in the measurements using the Shannon entropy of the 

preprocessed segment of the measurement of the one physiological parameter, where the 

segment is included in the analysis is motion artifacts are not present. 

As in Diehr, analyzing the claim as a whole, the specifically disclosed and claimed 

analysis of the physiological indicator signal and obtaining, from the analysis, measurements of 

one or more physiological parameters are additional elements that provide "something more" 

than mere computer implementation of calculation of the Shannon entropy. Further, the claimed 

steps act in concert to transform the physiological indicator signal into measurement of one or 

more physiological parameters. The combination of steps recited in addition are used in 

determining the health status of a subject. The combination of steps recited in addition to the 

mathematical formula show that the claim is not to the fo1mula in isolation, but rather that the 

steps impose meaningful limits that apply the formula to improve an existing technological 

process, the measurement of heart rate, heart rate variability, respiratory rate, oxygen saturation, 

blood loss, and atrial fibrillation. Thus, the claim amounts to significantly more than the judicial 

exception (Step 2B of the Alice/Mayo test results in YES). The claims are more than a drafting 

effort designed to monopolize the exception (2014 Interim Guidance on Patent Subject 

Matter Eligibility, pages 20-21; ). The claim is eligible subject matter. 

Furthermore, the practice of the method requires a particular system and, assuming 

arguendo that the method is directed to one of the judicial exceptions, the j odicial exception is 

applied by use of a particular machine (see slide 21 in USPTO Training on 2014 Interim 

Guidance on Patent Subject Matter EUgibiJity; 2014 Jnterim Guidance on Patent Subject 

Matter Eligibility, page 22) . The handheld mobile communication device in claims l , 24, 39 is 

not a generic computer since the processor is programmed to perform the steps necessary to 

achieve the desired new and useful end. "Such programming creates a new machine because a 

general purpose computer, in effect, becomes a special purpose computer once it is programmed 

to perform particular functions pursuant to instructions from program software. In re Alappat, 33 
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F.3d 1526, 1545, 31 USPQ 1545, 1558 (Fed. Cir. 1994)." MPEP 2106. The method of claim 1 

transforms transform the physiological indicator signal into measurement of one or more 

physiological parameters and, therefore, "Effects a transformation or reduction of a 

particular article to a different thing" (see slide 21 in USPTO Training on 2014 Interim 

Guidance on Patent Subject Matter Eligibility; 2014 Interim Guidance on Patent Subject 

Matter Eligibility, page 22). 

Applicants also respectfully state that the claimed invention does not preempt others from 

applying the concept of Shannon entropy. 

Since the claim amounts to significantly more than the judicial exception, the claims arc 

more than a drafting effort designed to monopolize the exception, the claimed invention 

Effects a transformation or reduction of a particular article to a different thing, and the 

judicial exception is applied by use of a particular machine, Applicants respectfully state that 

the claims recite patentable subject matter. 

IV. THE 35 U.S.C. 103 REJECTIONS 

Claims 1, 3-5, 8-9, 24, 27-29, 33-34, and 44 are rejected under pre-AIA 35 U.S.C. I03(a) 

as being unpatentable over Greco et al., "Kurtosis, Renyi's Entropy and [ndependent Component 

Scalp Maps for the Automatic Artifact Rejection from EEG data," International Journal of 

Computer, Information, Systems and Control Engineering 2(9), January 2008: 180-184 in view 

of Lichter et al. (USPN 6,159,147). 

Applicant respectfully state that a primafacie case of obviousness has not been 

established for Claims 1, 3-5, 8-9, 24, 27-29, 33-34, and 44. 

The factual inquiries set forth in Graham v . .John Deere Co., 383 U.S. 1, 148 USPQ 459 

(1966), that are applied for establishing a background for determining obviousness under 35 

U.S.C. 103(a) are summarized as fo llows: 

I . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 

or nonobviousness. 
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Claim Construction 

The first step in determining whether a claim is anticipated, or is obvious in view of prior 

art, is to interpret the claim. ("It is elementary in patent law that, in determining whether a patent 

is valid ........... , the first step is to determine the meaning and scope of each claim in suit." 

Lernelson v. Gen. Afills, Inc., 968 F.2d 1202, 1206, 23 U.S.P.Q.2D (BNA) 1284, 1287 (Fed. Cir. 

1992).) When not defined by applicant in the specification, the words of a claim must be read as 

they would be interpreted by those of ordinary skill in the art. (MPEP 2111 .01) (Rexnord Corp. 

v. Laitram Corp., 274 F.3d 1336, 1342, 60USPQ2d 1851, 1854 (Fed. Cir. 2001) ("explaining the 

court's analytical process for determining the meaning of disputed claim terms")). The US Patent 

and Trademark Office ("USPTO") determines the scope of claims in patent applications not 

solely on the basis of the c laim language, but upon giving claims their broadest reasonable 

construction "in light of the specification as it would be interpreted by one of ordinary ski ll in the 

art." In re Am. Acad. o_f Sci. Tech. Ctr., 367 F.3d 1359, 1364[, 70 USPQ2d 1827, 1830] (Fed. Cir. 

2004). MPEP 2111 . 

One skilled in the art, upon reading the specification, would interpret kurtosis for the 

preprocessed segment and Shannon entropy for the preprocessed segment has been computed 

using the segment and equations (1) and (2) in paragraphs 48 and 49 of the specification. 

The level of ordinary skill in the pertinent art 

One skilled in the art has knowledge of signal processing, at an equivalent graduate-level, 

and knowledge of biomedical applications. 

Determining the scope and contents of the prior art 

Greco teaches a technique for the automatic artifact rejection, based on the Independent 

Component Analysis (ICA) for the a1tifact extraction and on the joint use of kurtosis and Renyi's 

entropy, rather than Shannon's entropy (Greco, p. 181, col. 1, lines 10-14). Greco teaches 

extracting a number of data segments of EEG data, removing electrical line noise, performing 

independent component analysis (ICA) on the data to extract the independent components (}Cs) 

and computing the kurtosis and Renyi's entropy for each independent component (IC). Greco 

teaches that using Shannon entropy instead ofRenyi's entropy does not result in all the artifact 

being detected (Greco,p. 183, section IV-Results). 

20 



Petitioner Ex-1004, 0418Petitioner Ex-1004, 0418

Application Serial No. 13/354,941 
Amendment and Response dtd. 6/11/ 15 
Response to Office Action dtd. 3/ l 1/ 15 

Lichter teaches a real-time biological data processing PC card that is lightweight, cost 

effective, and portable. The real-time biological data processing PC card is capable of converting 

a host personal computer system into a powerful. diagnostic instrument. Each real-time biological 

data processing PC card is adapted to input and process biological data from one or more 

biological data sensors, and is interchangeable with other real-time biological data processing PC 

cards. 

The differences between the prior att and the claims at issue 

The Applicants' claimed invention recites detecting effects of motion a1tifacts in the 

measurements by preprocessing a segment from the measurement of one physiological 

parameter, and obtaining a value of at least one indicator of volati.lity for the preprocessed 

segment; the at least one indicator of volatility being at 1east Shannon entropy for the 

preprocessed segment. ln contrast, Greco teaches preprocessing segments of measurements of 

EEG data, performing Independent Component Analysis on the preprocessed data in order to 

obtain independent components and obtaining a value of at least one indicator of volatility for 

the independent component (not the preprocessed data segment) where the indicator of 

volatility is the Renyi 's entropy. Lichter is silent as to indicators of volatility. 

Greco teaches away from the use of the Shannon entropy as the indi.cator of volatility, 

showing that the use of the Shannon entropy results in a number of artifacts not being detected. 

Applicants respectfully state that neither Greco nor Lichter teach or suggest detecting 

effects of motion artifacts in the measurements by preprocessing a segment from the 

measurement of one physiological parameter, and obtaining a value of at least one indicator of 

volatility for the preprocessed segment; the at least one indicator of volatility being at least 

Shannon entropy for the preprocessed segment, a limitation of each of the independent 

claims. 

To establish primafacie obviousness of a claimed invention, all the claim limitations 

must be taught or suggested by the prior art. In re Royka, 490 F.2d 981, 180 USPQ 580 (CCPA 

1974). 

Applicants respectfully state that neither Greco nor Lichter teach or suggest all the 

limitations of each of the independent claims. 
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Greco teaches away from the combination. 

One skilled in the art, after the teachings of Greco, would be discouraged from using 

Shannon entropy as an indicator of vo latility, therefore the reference teaches away. In re Gurley, 

27 F.3d 551, 553 (Fed. Cir. 1994). 

Jn KSRinternational Co. v. Teleflex Inc., 127 S. Ct. 1727, 1740 (2007), the Court 

identified "teaching away" as a strong indicator of nonobviousness. 

Since neither Greco nor Lichter teach or suggest all the limitations of each of the 

independent claims and since Greco teaches away from the combination, Applicants respectfully 

state that a prima facie case of obviousness has not been establ ished for the independent claims. 

Applicants respectfully state that a prima facie case of obviousness bas not been 

established for Claims 1, 3-5, 8-9, 24, 27-29, 33-34, and 44. 

Claims 6 and 30 are rejected under pre-AJA 35 USC 103(a) as being unpatentable over 

the cornbination of Greco and Lichter as applied to claims 1 and 24 above, andfurther in view of 

Maier et al. (USPGPUB 2006/0253261). 

Claim 6 is dependent on claim 1 and claim 30 is dependent on claim 24. 

As stated above, neither Greco nor Lichter teach or suggest all the limitations of each of 

the independent claims and Greco teaches away from the combination. Applicant respectfully 

state that Maier also does not teach the limitations of the independent claims that are not taught 

by either Greco or Lichter and Maier does not correct Greco's teaching away from the 

combination. 

Applicants respectfully state that a pn·mafacie case of obviousness has not been 

established for claim 6 and claim 30. 

Claims 7 and 31-32 are rejected under pre-AJA 35 US.C. 103(a) as being unpatentable 

over the combination of Greco and Lichter as applied to claims 1 and 24 above, and further in 

view of Jacobsen et al. (USPN 6,198,394 - cited in previous action). 

Claim 7 depends on claim 1 and claims 31-32 depend on claim 24. 

As stated above, neither Greco nor Lichter teach or suggest all the limitations of each of 

the independent claims and Greco teaches away from the combination. Applicant respectfully 
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state that Jacobsen also does not teach the limitations of the independent cl.aims that are not 

taught by either Greco or Lichter and Jacobsen does not correct Greco's teaching away from the 

combination. 

Applicants respectfully state that a prima facie case of obviousness has not been 

established for claims 7 and 31-32. 

Clabn 18 is rejected under pre-AJA 35 U.S. C. 103(a) as being unpatentable over the 

combination of Greco and Lichter as applied to clairn l above, and fi,1.rther in view a/Zhang 

(USPGPUB 2009/0112110 - cited in previous action). 

Claim 18 is dependent on claim 1. 

As stated above, neither Greco nor Lichter teach or suggest all the limitations of each of 

the independent cl.aims and Greco teaches away from the combination. Applicant respectfully 

state that Zhang also does not teach the limitations of the independent claims that are not taught 

by either Greco or Lichter and Zhang does not correct Greco's teaching away from the 

combination. 

Applicants respectfully state that a prima facie case of obviousness has not been 

established for claim 18. 

V. DOUBLE PATENTfNG 

Claims l 9-23, 39-43, 49-53 are rejected on the ground of nonstatutory double 

patenting as being unpatentable over claims 1-16 of U.S. Patent No. 8,755,876 in view of 

Greco and Lichter. 

While Applicants are not opposed to filing a terminal disclaimer, Applicants 

respectfully state that nonstatutory obviousness double patenting requires a prima facie case 

of obviousness. U.S. Patent No. 8,755,876 only claims the detection of atrial fibrillation 

while claim 19 recites "detecting, using the handheld mobile communication device and using 

only the measurements of one or more physiological parameters, effects of motion artifacts in 

the measurements of the one or more physiological parameters and deciding whether to retain the 

measurements based on effects of motion artifacts in the measurements." Claims 39 and 49 also 

recite detecting, using the handheld mobile communication device and using only the 
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measurements of one or more physiological parameters, effects of motion artifacts. Greco 

teaches performing Independent Component Analysis on the preprocessed data in order to obtain 

independent components and obtaining a value of at least one indicator of volatility for the 

independent component in order to detect motion artifacts. Applicants respectfully state that 

Greco does not teach or suggest using only the measurements of one or more physiological 

parameters to detect the effect of motion artifacts and neither does Lichter. Applicants 

respectfully state that a primafacie case of obviousness has not been established for 19-23, 39-

43, 49-53 and nonstatutory obviousness double patenting is not proper. 

VI. CONCLUSION 

Any amendments to the claims as set fo1ih herein, including the modification, addition, 

cancellation, or withdrawal of any claims, have been offered to advance this application to issue. 

None of the amendments made herein should be construed as an admission that the subject 

matter of the claims, as originally filed, is anticipated by or made obvious in light of any art of 

record whether considered singularly or in combinations. Applicants expressly reserve the right 

to pursue the originally filed claims in another co-pending application without being prejudiced 

by any amendments, including cancellation of claims, made herein. 

The Director of Patents and Trademarks is hereby authorized to charge any 

underpayment of fees, or credit any overpayments, to Deposit Account 03-2410 (Order No. 

30210-201). 

The following information is presented in the event that a call may be deemed desirable 

by the Examiner: 

ORLANDO LOPEZ (617) 345-3000. 

Dated: June 11, 2015 

Respectfully submitted, 

By: /Orlando Lopez/ 
Orlando Lopez 
Reg. No. 46,880 
Attorney for Patent Application Owners 
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DETAILED ACTION 

1. The present application is being examined under the pre-AIA first to invent 

provisions. 

2. Applicant's amendments and remarks filed on 06/11/2015 have been fully 

considered. 

Status of Claims 

Page 2 

3. Claims 1, 3-24, and 27-53 are pending for examination. Claims 10-17, 35-38, and 

45-48 are withdrawn from consideration. Claims 2 and 25-26 are cancelled. 

Claim Rejections - 35 USC § 101- abstract idea 

4. 35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or 
composition of matter, or any new and useful improvement thereof, may obtain a patent 
therefor, subject to the conditions and requirements of this title. 

5. Claims 1, 3-24, and 27-53 are rejected under 35 U.S.C. 101 because the claimed 

inventions are directed to a judicial exception (i.e., a law of nature, a natural 

phenomenon, or an abstract idea) without significantly more. Claims 1, 19, 24, 39, 44, 

and 49 are directed to an abstract idea. Instant claims 1, 19, 24, 39, 44, and 49 are 

drawn to "method(s) or system(s)" (prong 1 of the two-part test). In this case, the claims 

are directed to the judicial exception of mathematical relationship and/ or ideas , 

which is considered an abstract idea, or concepts similar to those found by the courts to 

be abstract, as they require mathematically relating data and/or comparing data (prong 
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2A of the two-part test). See also Federal Register, Vol. 79, No. 241 , December 16, 

2014 at 74622, column 2 and examples of Identifying Abstract Ideas in July 2015 

Update: Interim Eligibility Guidance. 

The claims do not include additional elements that are sufficient to amount to 

significantly more than the judicial exception because the claims as a whole, 

considering all claim elements both individually and in combination, do not amount to 

significantly more than the abstract idea of: "obtaining a value of at least one indicator of 

volatility of Kurtosis or Shannon entropy for the preprocessed segment and comparing 

the value with a predetermined threshold", which is a mathematical relation and/or 

fundamental data processing practice in the art (see prior art rejections below). The 

additional elements or combination of elements in the claims other than the abstract 

idea per se (a handheld mobile communication device; a physiological indicator signal 

sensing component; at least one processor) amount to no more than mere instructions 

to implement the abstract idea on a generic computer and/or generic computer 

structures that perform only well-understood, routine and data collection and/or 

insignificant extrasolution activity (i.e. collecting data, processing data). Therefore, these 

features when considered separately and in combination, do not add significantly more 

to the judicial exception. Additionally, the claims fail to recite any limitations that purport 

to improve the functioning of the computer itself or effect an improvement in any other 

technology or technical field, or provide meaningful limitations beyond generally linking 

the use of an abstract idea to a particular technological environment. 
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Viewed as a whole, these additional claim elements do not provide meaningful 

limitations to transform the abstract idea into a patent eligible application of the abstract 

idea such that the claims amount to significantly more than the abstract idea itself. 

Therefore, the claims are rejected under 35 U.S.C. 101 as being directed to non­

statutory subject matter. 

For additional guidance, applicant is directed generally to MPEP 2106 and to the 

USPTO's December 2014 Interim Guidance on Subject Matter Eligibility (Federal 

Register notice titled 2014 Interim Guidance on Patent Subject Matter Eligibility, 79 FR 

74618) and Identifying Abstract Ideas in July 2015 Update: Interim Eligibility Guidance, 

as above, and http://www.uspto.gov/patent/laws-and-requlations/examination­

policy/2014-interim-guidance-subject-matter-eligibility-O. 

Claim Rejections - 35 USC§ 103 

6. The following is a quotation of pre-AIA 35 U.S.C. 103(a) which forms the basis 

for all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

7. Claims 1, 3-5, 8-9, 24, 27-29, 33-34, and 44 are rejected under pre-AIA 35 

U.S.C. 103(a) as being unpatentable over Greco et al., "Kurtosis, Renyi's Entropy and 

Independent Component Scalp Maps for the Automatic Artifact Rejection from EEG 

data". International Journal of Computer, Information, Systems and Control Engineering 
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6,159,147 - cited in previous action). In regard to claims 1, 3-5, 24, 27-29 and 44, 

Greco discloses a method and an apparatus for physiological parameter monitoring 

(abstract and associated descriptions) , the method comprising: providing a physiological 

indicator signal (electric signals, Fig. 1 and associated descriptions in page 203) 

obtained from a physiological indicator signal sensing component (EEG sensors and a 

recording machine, Fig. 1 and associated descriptions in page 203) to a device 

(EEGLAB, pages 206 and 207; it is inherently that the downloaded program is executed 

by a computer); analyzing, using the device, the physiological indicator signal (amplifier, 

page 203 and Sec. IV, page 206) ; obtaining, from said analyzing, measurements of one 

or more physiological parameters (EEG signals and associated independent 

components/ ICs in page 206) ; and detecting, using the device and using only the 

measurements of the one or more physiological parameters (ICs in the detected EEG 

signals pages 205-206), effects of motion artifacts in the measurements of the one or 

more physiological parameters (first paragraph in the right column of page 203; Sec. IV 

on page 206) and deciding whether to retain the measurements based on detected 

effects of motion artifacts (reject an IC, Sec. IV on page 206), wherein the step of 

detecting effects of motion artifacts in the measurements comprises: a. preprocessing a 

segment from the measurement of one physiological parameter (remove noise, Sec. IV 

on page 206) ; b. obtaining a value of at least one indicator of volatility for the 

preprocessed segment; the at least one indicator of volatility being at least one of 

kurtosis and Shannon entropy for the preprocessed segment (kurtosis and Shannon 
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entropy, Sec. Ill, A and B, pages 205-206). c. including the segment in analyses of 

physiological measurements, when comparison of the value of the at least one indicator 

of volatility with a predetermined threshold (threshold of± 1.64, Sec. Ill, A and B, pages 

205-206) indicates noise/motion artifacts are not present (reject the ICs only when the 

volatility exceeds the threshold, Sec. Ill, A and B, pages 205-206; i.e. the ICs not 

exceeded the threshold is included); and d. selecting another segment of the signal 

from the physiological measurement and proceeding to step (a) when the value of the at 

least one indicator of volatility is less than a predetermined threshold and another 

segment is available (comparing all lCs extracted from the data segments/ trials with the 

threshold and rejecting the IC(s) exceed the threshold, Sec. Ill and IV on pages 205-

207). Greco does not specifically disclose the device a handheld mobile communication 

device. Lichter teaches a handheld mobile communication device (personal computer 

27, Figs. 2-3) which can be connected to various sensors to measure and analyze the 

collected data (Figs. 16) including EEG (Fig. 16). One ordinary would have recognized 

that a personal computer is an alternative equivalent computing device. Therefore, it 

would have been obvious to one with ordinary skill in the art at the time of the invention 

was made to substitute the device/ computer (Greco) with the handheld mobile 

communications device (Lichter) to yield predictable results. 

In regard to claims 8-9 and 33-34, Greco as modified by Lichter discloses 

providing a physiological indicator signal comprises obtaining a signal from a 

physiological monitoring sensor (EEG sensors, Greco and EEG sensor, Fig. 16 of 
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Lichter) which comprises a PPG sensor and an ECG sensor (Fig. 16 and associated 

descriptions of Lichter). 

8. Claims 6 and 30 are rejected under pre-AIA 35 U.S.C. 103(a) as being 

unpatentable over the combination of Greco and Lichter as applied to claims 1 and 24 

above, and further in view of Maier et al. (USPGPUB 2006/0253261 -cited in previous 

action). In regard to claims 6 and 30, Greco as modified by Lichter discloses all the 

claimed limitation except the predetermined threshold is determined using receiver 

operator characteristic (ROC) analysis. Maier teaches a threshold value can be 

determined using receiver operator characteristic (ROC) analysis ([0235]) in order to 

have a constant false alarm rate ([0235]). Therefore, it would have been obvious to one 

with ordinary skill in the art at the time of the invention was made to modify the method 

and the apparatus (Greco as modified by Lichter) to incorporate the ROC determined 

threshold (Maier) in order to find the optimal threshold values for the comparison(s). 

9. Claims 7 and 31-32 are rejected under pre-AIA 35 U.S.C. 103(a) as being 

unpatentable over the combination of Greco and Lichter as applied to claims 1 and 24 

above, and further in view of Jacobsen et al. (USPN 6,198,394 - cited in previous 

action). In regard to claims 7 and 31-32, Greco as modified by Lichter discloses all the 

claim limitation except placing a portion of a subject's body over an objective lens of a 

camera in a mobile communication device; and obtaining video images of the portion of 

the subject's body. Jacobsen teaches placing a portion of a subject's body over an 
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objective lens of a camera in a mobile communication device (element 376, Fig. 5A; Fig. 

8; Col 13 lines 55-67); and obtaining video images of the portion of the subject's body 

(element 376, Fig. 5A; Fig. 8; Col 13 lines 55-67). The portable communication device 

taught by Jacobsen can be connected to various sensors applied to a user (Figs. 1 -3, 5-

7, and 8 and associated description) and provide video images associated with specific 

location of the user to the command center (Col 13 lines 55-67). Therefore, it would 

have been obvious to one with ordinary skill in the art at the time of the invention was 

made to modify the method and the apparatus (Greco as modified by Lichter) to 

incorporate the camera of the portable communication device (Jacobsen) in order to 

obtain video images associated with specific location of the user and transferring to a 

central monitoring system/ unit. 

10. Claim 18 is rejected under pre-AIA 35 U.S.C. 103(a) as being unpatentable over 

the combination of Greco and Lichter as applied to claim 1 above, and further in view of 

Zhang (USPGPUB 2009/011211 O - cited in previous action). In regard to claim 18, 

Greco as modified by Lichter discloses the measurement of ECG signals ( Fig. 16 and 

associated descriptions of Lichter) but does not specifically discloses a measure of atrial 

fibrillation. Zhang teaches a measure of atrial fibrillation based on ECG signal analysis 

(abstract and Figs. 1-9). Therefore, it would have been obvious to one with ordinary skill 

in the art at the time of the invention was made to modify the method (Greco as 

modified by Lichter) to incorporate the ECG-based atrial fibrillation analysis (Zhang) in 

order to obtain more health information of the user. 
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11 . The nonstatutory double patenting rejection is based on a judicially created 

doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 

unjustified or improper timewise extension of the "right to exclude" granted by a patent 

and to prevent possible harassment by multiple assignees. A nonstatutory double 

patenting rejection is appropriate where the claims at issue are not identical, but at least 

one examined application claim is not patentably distinct from the reference claim(s) 

because the examined application claim is either anticipated by, or would have been 

obvious over, the reference claim(s). See, e.g. , In re Berg, 140 F.3d 1428, 46 USPQ2d 

1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 USPQ2d 201 O (Fed. Cir. 

1993); In re Langi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 

686 F.2d 937,214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619 

(CCPA 1970); and In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.321 (c) or 1.321 (d) 

may be used to overcome an actual or provisional rejection based on a nonstatutory 

double patenting ground provided the reference application or patent either is shown to 

be commonly owned with this application, or claims an invention made as a result of 

activities undertaken within the scope of a joint research agreement. A terminal 

disclaimer must be signed in compliance with 37 CFR 1.321 (b). 

The USPTO internet Web site contains terminal disclaimer forms which may be 

used. Please visit http://www.uspto.gov/forms/. The filing date of the application will 
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determine what form should be used. A web-based eTerminal Disclaimer may be filled 

out completely online using web-screens. An eTerminal Disclaimer that meets all 

requirements is auto-processed and approved immediately upon submission. For more 

information about eTerminal Disclaimers, refer to 

http://www.uspto.gov/patents/process/file/efs/guidance/eTD-info-l.jsp. 

12. Claims 19-23, 39-43, 49-53 are rejected on the ground of nonstatutory double 

patenting as being unpatentable over claims 1-16 of U.S. Patent No. 8,755,876 in view 

of Greco and Lichter. In regard to claims 19-23, 39-43, 49-53 of present application, 

claims 1-16 of '876 recite all the limitations except a system and a method comprises 

providing a physiological indicator signal to a handheld mobile communication device; 

analyzing, using the device, the physiological indicator signal to obtain measurements 

of one or more physiological parameters; and detecting, using the a handheld mobile 

communication device and using only the measurements of the one or more 

physiological parameters, effects of motion artifacts in the measurements of the one or 

more physiological parameters and deciding whether to retain the measurements based 

on effects of motion artifacts in the measurements based on detected effects of motion 

artifacts. Greco discloses a method and an apparatus for physiological parameter 

monitoring (abstract and associated descriptions), the method comprising: providing a 

physiological indicator signal (electric signals, Fig. 1 and associated descriptions in 

page 203) obtained from a physiological indicator signal sensing component (EEG 

sensors and a recording machine, Fig. 1 and associated descriptions in page 203) to a 

device (EEGLAB, pages 206 and 207; it is inherently that the downloaded program is 
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executed by a computer); analyzing, using the device, the physiological indicator signal 

(amplifier, page 203 and Sec. IV, page 206) to obtain measurements of one or more 

physiological parameters (EEG signals and associated independent components/ ICs in 

page 206) ; and detecting, using the device and using only the measurements of the one 

or more physiological parameters (ICs in the detected EEG signals pages 205-206), 

effects of motion artifacts in the measurements of the one or more physiological 

parameters (first paragraph in the right column of page 203; Sec. IV on page 206) and 

deciding whether to retain the measurements based on detected effects of motion 

artifacts (reject an IC, Sec. IV on page 206). Claims 1-16 of '876 recite a processor to 

process data related to R-R intervals (claims 1, 2, 6, 7, 12 and 13) but do not recite the 

processor is in part of a computing device. Greco discloses an artifact rejection method 

for biomedical signal processing (abstract and Sec. II , IV and V). Therefore, it would 

have been obvious to one with ordinary skill in the art at the time of the invention was 

made to modify the method and the apparatus (claims 1-16 of '876) to incorporate the 

artifact rejection method (Greco) in order to better reject artifacts contained in the signal. 

Claims 1-16 of '876 as modified by Greco does not specifically recite the device is a 

handheld mobile communication device. Lichter teaches a handheld mobile 

communication device (personal computer 27, Figs. 2-3) which can be connected to 

various sensors to measure and analyze the collected data (Figs. 16) including ECG 

signals obtained from ECG sensor (Fig. 15). Therefore, it would have been obvious to 

one with ordinary skill in the art at the time of the invention was made to substitute the 
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Response to Arguments 
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13. Applicant's arguments, see page 17 of Remarks, filed on 06/11/2015, with 

respect to claims 1, 3-9, 18-24, 27-34, 39-44 and 49-53 have been fully considered and 

are persuasive. The 35 USC 112 rejection of claims 1, 3-9, 18-24, 27-34, 39-44 and 49-

53 has been withdrawn. 

Applicant's arguments filed on 06/11/2015 have been fully considered but they 

are not persuasive. In regard to the 35 USC 101 rejection, applicant alleged that the 

claimed invention amounts significantly more than the judicial exception. In response, 

the claims are NOT considered as significantly more than the judicial exception (see the 

detail analyses above). Therefore, the rejections are maintained for the reason of 

record. For additional guidance, applicant is directed generally to MPEP 2106 and to the 

USPTO's December 2014 Interim Guidance on Subject Matter Eligibility (Federal 

Register notice titled 2014 Interim Guidance on Patent Subject Matter Eligibility, 79 FR 

74618) and Identifying Abstract Ideas in July 2015 Update: Interim Eligibility Guidance, 

as above, and http ://www. uspto. qov/patent/laws-and-requlations/exami nation­

policy/2014-interi m-quidance-subject-matter-eligibility-O. 

In regard to 35 USC 103(a) rejections, Applicant first alleged that Greco 

discloses obtaining a value of at least one indicator of volatility for the independent 

components, which is not preprocessed data segment. In response, Greco discloses 
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the ICs are extracted from the EEG signals (see section Ill, page 205). Therefore, the 

ICs are considered as part of the preprocessed EEG data segment. Secondly, Applicant 

alleged that the at least one indicator of volatility being at least Shannon entropy for the 

preprocessed segment. In response, Greco discloses the at least one indicator of 

volatility being at least Shannon entropy (kurtosis, Shannon's entropy and Renyi's 

entropy were computed for each trial for each IC, as described in Section Ill. .. Kurtosis 

detected IC10, Shannon's entropy detected IC2, IC10, IC17, IC21, IC24, Renyi's 

entropy detected IC1 , IC2, IC9, IC10, IC17, IC21 , IC24. Global kurtosis detected IC14 

which accounts for an amount of the eye movement artifact, see section IV. Results in 

page 206). It is noted that the claims recite transitional phrase "comprising" which is 

inclusive or open-ended and does not exclude additional, unrecited elements or method 

steps (see MPEP 2111.03). Therefore, the rejections are maintained for the reason of 

record. 

In regard to the double patenting rejections, applicant alleged Greco does not 

teach or suggest using only the measurements of one or more physiological 

parameters to detect the effect of motion artifacts. In response, Greco discloses using 

only the measurements (ICs extracted from the EEG data, see section Ill, page 205) to 

detect the effect of motion artifacts (first paragraph in the right column of page 203; Sec. 

IV on page 206 and ICs in section IV. Results of page 206). Therefore, the rejections 

are maintained for the reason of record. 
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14. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 

policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 

MONTHS from the mailing date of this action. In the event a first reply is filed within 

TWO MONTHS of the mailing date of this final action and the advisory action is not 

mailed until after the end of the THREE-MONTH shortened statutory period, then the 

shortened statutory period will expire on the date the advisory action is mailed, and any 

extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 

the advisory action. In no event, however, will the statutory period for reply expire later 

than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to CHU CHUAN (JJ) LIU whose telephone number is 

(571 )270-5507. The examiner can normally be reached on M-TH 8:00am~4:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Tse Chen can be reached on (571 )272-3672. The fax phone number for the 

organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information 

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/CHU CHUAN (JJ) LIU/ 
Examiner, Art Unit 3777 

/TSE CHEN/ 
Supervisory Patent Examiner, Art Unit 3777 
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Sir: 

In reply to the final Oflice. Action dated August 20, 2015, Applicants submit the 

following amendments and remarks that place this application .in condition for aHowancc or in 

bettt~r fori:n for appeal. An After Final Consideration Request form is attached hereto. 

Amendments to the claims begin on page 2 of fais paper. 

Remarks begin on page 15 of this pape.r. 

Attachments to this paper also include a copy ofFor:m PTO/SBi434 (1 sheet). 
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This listing of claims replaces all prior versions and Listings of the claims. 

1. (Curre11tly amended) A method for physiological parameter monitoring, the method 

compnsmg: 

signal; 

providing a physiolob>ical indicator signal to a handheld mobile commm1ication device; 

analyzing, using the handheld mobile communication devic<.\ the ph.ysi<)logical indicator 

obtaining) from said arrnlyzing; measurements of one or more physiological parameters; 

and 

detecting) using tlw han.dheld. mobile co1mnunication device and using only the 

measurt~ments of one or more physiological parameters) em .. icts of motion artifacts iu the 

measurements of the one or more physiological pararneters and decidjng whether to retain the 

measurements based on detected effects of motion artifacts; 

vvherein detecting effects of motion artifacts in. the measurements comprises: 

a. preprocessing a segment from the mea.su.ren1ent of one physiological paran1eter; 

b. obtaining a value of at least one indicator of volatility ,, .. used in de.te.rmfom.g 

~.vh.etleY.'f..J:~.oti.9.IU.!IT~.f~cts are present, for the preprocessed segment; the at least one 

indicator of volatility being at least Shannon entropy for the preprocessed seg1:nent; 

<.~. -including the segment in analyses of physiological measurements, tf· when 

comparison of the value of the at least one indicator of volatility ,vith a predetermined 

threshold indicates noise/motion artifacts are not present; and 

d. selecting another segment of the signal from the physioiogicai measurement and 

proceeding to step (a) \Vhen the value of the at I.east one indicator of volatility is less than 

a predetermined threshold and ... vhen another segment is available. 

2. (Canceled) 

2 
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3. (Currently amended) TIK~ method of claim l wherein said at least one indicator of 

volatility also comprises ku.rtosis. 

(Canceled) 

6. (Previousiy presented) The method of clah:n l \:vherein the predetenninecl threshold is 

determined using receiver operator characteristic (ROC) analysis. 

7. (Previously presented) The method of claim 1 wherein providing a physiological 

indicator signal comprises: 

placing a portion of a subject's body over an objective lens of a camera in a handheld 

mobile communication device; and 

obtaining video images ofthe portion of the subjecfs body. 

8. (Prev.iously presented) The method of claim l wherein providing a physiological 

indicator signal comprises obtaining a signal from a physiological monitoring sensor. 

9. (Previously presented) The method of clahn 8 ·wherein the physiological monitoring 

sensor is a phowplethysmograph.ii.~ (PPG) sensor or an electrocardiogram sensor. 

l 0. (\Vithdrawn) The method of claim l wherein the one or more physiological 

measurements comprise heart rate and hcalt rate va.riability. 

11 . (\Vithdmwn) The method of claim 10 wherein obtaining measurements of heart rate and 

heart rate variability comprise: 

determining beats for the physiological indicator signal; 

detem1ining beat to beat intervals; and 

applying a cubic spline algorithm to obtain a substa.ntiaHy continuous heat to beat interval 

signal indicative of heart rate. 

3 
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12. (Withdrawn.) The method of claim 1 wherein the nne or more physio1ogical 

measurernents comprise respiratory rate. 

13. (Withdrawn) The method of claim 12 wherein measurement of respiratory rate 

comprises: 

obtaining time---.frequency spectrnrn of the physiological indicator signal utilizing variable 

frequency complex. demodulation (VFCDM); and 

obtaining respiratory rates by extracting a frequency component that has a largest 

amplitude for each time point at a heart rate frequency bami. 

14. (Withdrawn) The method of claim 1 wherein the one or more physiological 

measurements comprise a measure of oxygen saturation. 

15. (Withdravv11) The rnethod of claim 14 wherejn providing a physiologi.cal indicator signal 

comprises: 

placing a portion of a subject's body over an objective lens of a camera in a. mobile 

cornmunication device; and 

obtaining video images of the portion of the subjet~t' s body, and 

wherein obtaining the measure of oxygen saturation comprises: 

obta1ning a:n average intensity of a red co111.ponent and a blue component of the 

video images of the portion of the subject's body; the average intensity of the red 

component and the average intensity of the blue component constituting DC1tso and. 

DCnwn tespecti vcl y; 

obtaining a standard deviation of the red component and the blue component; the 

standard. deviation of the red component and the blue component constituting ACRED and 

ACBLU£ respectively; and 

obtaining the measure of oxygen saturation (Sp02) by 

iC I 
.,.t ~ RED/ 

,/ !)("'i 
5'v02 :::: A -· B _ .......... ./. ... :.·::.':::Jt.1-J.L .. , . ·c I ..t1 . !J' ,;,;, t.·t,. ... 

I f)I''' 
I . ... \.,.. ~t r-:;. 

... ~ ..... 1.. 

4 
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16. (\Vithdrawn) The method of claim 1 wherein the one or more physiological 

measure.men.ts comprise a measure ofbiood loss. 

17. (With.dravm) The method of claim 16 wherein obtaining the measure of blood loss 

comprises: 

obtaining time-freqm~ncy spectrum of the physiological indicator signal utilizing variable 

frequency complex demodulation (VFCDM); 

obtaining the amplitude modulation (AM) series from a set of the largest instantimeous 

amplitude at each time sample \Vithin the heart rate frequency band of the time-frequency 

spectrum; and 

deterrnining whether the amplitude modulation decreases; a decrease in. the ampiitude 

modulation indicating blood voh1me loss in subject. 

18. (Previously presented) The method of claim 1 , 1vherein the one or more physiological 

rneasurements comprise a measure of atrial fibrillation. 

19. (Previously presented) A method for physiological parameter monitoring, the method 

comprising: 

providing a physiological indicator signal to a handheld mobile communication device~ 

analyzi11g, using the handheld mobile communication device, the physi()}ogical indicator 

signal; 

obtaining, from said analyzing, measurements of one or more physiological parameters; 

and 

detecting, using the ha:ndheld mobile communication device and. using only the 

measurements of one or more physiological paramet,~rs, effects of motion art.ifacts in the 

measurernents of the one or more physiological parameters and deciding whether to retain the 

measurements based on effocts of motion artifacts in the measurements; 

wherein the one or more physiological me?Jsurements comprise a measure of atrial 

fibrillation; 

wherein obtainbg the measure of atrial fibrillation comprises: 

5 
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obtaining a time-varying coherence :function by multiplying two time-varying transfor 

functions (T\lFTs), the two time·-varying transfer fouction.s obtained. using tv,10 aqjacent data 

segments, from the physiological indicator signal, one of the two adjacent data segment as an 

input si!LJ1al and another of the two adjacent data segment as an output signal to produce a first 

TVTF; a second TVTF is produced by reversing the input and the output signals, using said 

a11other of the (W() adjacent data segment as the input signal and said one of the two adjacent data 

segment as the output signal; and 

determining whether the time-varying coiwrence fur:ctfon is less than a predetcnnined 

quantity. 

20. (Previously presented) The method of claim 19 wherein determining whether the time-

varying coherem.:t~ fbnction is less than the predet-~rmined quantity comprises: 

obtaining one or rnore 'indicators of ~~triaa fibriUatfrm; and. 

determining whether the one or more indicators of atrial fibrillation exce.ed 

predetermined thresholds. 

21. (Previously presented) The method of daim 20 wherein the one or more indicators of 

atrial fibrillation comprise a variance of the time-varying coherence function. 

22. (Previously pwsen:ted) The method of cfaiin 21 wherein the one or more indicators of 

atrial :fibrillation also co1nprise Shannon entropy. 

2
,, 
..). (Previously presented) Tbe method of claim 20 wherein the predete1111ined thresholds are 

determined using receiver operator d1aracterlstfo (ROC) analysis. 

24. (Previously presented) A system fr)r physiological parameter rnon.itoring, the system 

comprising: 

a physfologka! indicator signal sen.sing compnnent; and a handheld mobil.e 

corm.nunication device. comprising: 

at least one p.rocessnr; and 

6 
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1 'b' :1· l . ' l .. ' • at east one computer rn,a . 1.e me~ mm, tne computer usm,ie meamm navmg computer 

readable code embodied the.rein, the computer readable code causing the at least one processor 

to: 

analyze tht~ physiologic.al indicator signal; 

obtain, from results of a..11alyzing, measurements of one or more physiological parameters; 

and 

deh'!d effects of motion artifacts in the measurements of the one or mow physiological 

parameters; 

when.frn the computer readable code, in causing the at least one processor to detect effects 

of motion artifacts, causes the at least one processor to; 

a. prcprocess a segment from the measurement of one physiological pa.rnmeter; 

b. obtain a value of at least one .indicator of volatility for the preprocessed segmt~nt; 

the at least one indicator of volatility being at least Shannon entropy for the preprocessed 

segment; 

c. include the segment in analyses of physiological measu.rernents when comparison 

of the vafoe of the at least one indicator of volatility ,vith a predetermined threshold 

indicates noise/motion artifacts are not present; 

d. select another segment of the signal from the physiological measurement and 

proceeding to step (a) when the value of the at least one indicator of volatility is less than 

a predetermined threshold and a.nother segment is available. 

25-26. (Canceled) 

27. (Currently amended) The system of claim 24 wherein said at least one indicator of 

vo!atii.ity also comprises kurtosis. 

28-29. (Canceled) 

30. (Previously presented.) The syste.m of claim 24 wherein the predetermined threshold is 

determined using receiver operator characteristic (ROC) analysis. 

-' I 
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31. (Previously presented) The system of claim 24 wherein the physiological indicator signal 

sensing component comprises an image acquisition component, said acquisition component 

capable of acquiring a nurnbe.r of frarnes, each frame acquirt.~d at a. predetermined time. 

32. (Previously presented) The system of claim 31 wherein tht: handheld mobHe 

communications device cornprises said image a,~quisit.ion component. 

33. (Previously presented) The system of claim 24 wherein the physiological indicator signal 

sensing compouent comprises a physiologica1 r.n01:1itoring sensor. 

34. (Previously presented) The system of clai.m 33 wberein the physiological monitoring 

sensor is a photoplethysmographic (PPG) sensor or an electrocanilogram sensor. 

35. (Withdrawn) The system of claim 25 wherein the physiological indicator signal sensing 

component comprises an image ,1.equ..isition C\.'1mponent, said acquisition component capable of 

acquiring a nllmber of frames, each frame acquired at a predetermined time; wherein said image 

acquisition component acquires a color image having red, green and blue components; wherein. 

one or more physiolo5,ka1 measurements comprise a m.easure of oxygen saturation; and wherein 

the compute.r readable code, in causing the at least one processor to analyze the physiological 

indicator signal, causes the at least one processor to: 

obtain an average intensity of a red component a.nd a blue component of the images of a 

po1i.ion of a subject's body; the average intensity of the red component and the average intensity 

of the blue component con.st1tuting DC.RED and DCntuF. respectively; 

obtain a standard. deviation of the .red component and the blue eomponent; the standard 

deviation of the r,~d i~omponent and the blue c:omponent co.nstit~1ti11g ACRED and ACm,ur: 

respectively; and 

obtain the measure of oxygen saturation by 

ACP.ED// 
/ DC;1,_'ifi, ... Sp02 = -4.- B·"· . ~-

. , ACsu:r.: .. ,( 
.. / 1.)C [Nil[: 

8 
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36. (\Vithdravvn) The syst.e.m of claim 25 wht.~rein the one or more physiological 

measurements comprise heart rate and heart rate variability; an<l wherein the computer readable 

code, in causing the at least one processor to analyze the physiological indicator signal, causes 

the at least one processor to: 

determine beats for th.e physiological iudicator signal~ 

detennine beat to beat intervals; and 

apply a cubic spline algorithm to obtain a substantially continuous beat to heat interval 

signal indicative of heart rate. 

37. (\V:ithdrav.'11) The system of claim 25 wherdn the one or more physiological 

measurements comprise respiratory rau.i; and wherein the computer readable code, in causing the 

at I.east one processor to analyze the physiological indicator signfr!, causes the at kast one 

processor to: 

obtain time----frequency spectrum of the physiological indicator signal utilizing variable 

.frequency complex demodulation (VFCD:M); and 

obtain respiratory rates by extracting a frequency component that has a largest amplitude 

for eaeh time point at a heart rate frequency band. 

38. (\Vithdra\vn) The system of claim 25 wherein the one or more physiological 

.measurements comprist~ a measure of blood loss; and wherein the computer readable code, in 

causing the at least one processor to anaiyze the physiotogical indicator signal, causes the at ieast 

one processor to: 

obtain time-.frequency spectrum of the physiological indicator signal utilizing variable 

frequency complex demodulation (VFCDJv1); 

obtain the mnpHtude modulation {Alvf) series from set of the largest instantaneous 

ampl.itnd.e at each time sam.ple within tJ1e heart rate frequency band oft.he time---frequency 

spectrum; and 

determine whether the amplitude rnoduiation decreases; a decrease in the amplitude 

modulation indicating blood volume loss in subject. 

9 
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39. (Previously presented) A system for physi(,1ogical parameter monitoring, the system 

comprising: 

a physiological indicator signal sensing component; and a handheld mobile 

communication device comprising: 

at least one processor; and 

at least nne computer usable medfom, the computer usable medium having computer 

readable code embodied there.in, the computer readable code ca.using the at least one processor 

to: 

analyze the physiological indicator signal; 

obtain, .from results of analyzing, measurements of one or more physiological parameters; 

an.d 

detect effot~is of motion artifacts, using only the measurements of one or mo.re 

physiological parameters, in the measurements of the one or more physiological parameters; 

wherein the one or more physiological measurements comprise a measure of atd~J fibrillatfon~ 

and wherein the computer readable code, in causing the at least one processor to analyze the 

physiological :indicator signal, causes the at least one processor to: 

obtain a time-varying coherence function by rnultip!ying two time-varying tnmsfer 

fbn.ctions (TVFTs ), the two time-varying transfer functions obtained using t1rvo adjacent data 

segments , from the physiological indicator signal, one of the two adjacent data segment as an 

input signal and a.nother of the t\¥0 adjace-nt data segment as an output signal to produce a first 

TVTf; a second TVTF is produced by reversing the input and thti output signals, using said 

another of the two adjacent data segment as the input signd and said one of the two adjacent data 

segment as the output signal; and 

determine whether the time-varying coherenee function is less than a predetermined 

q1.mntity. 

40. (Previously presented) The system of c.!aim 39 wherein the computer readable code, in 

causing the at least one processor to determine whether the time-varying coherence function is 

less than the predetermined quantity, causes the at least one processor to: 

obtain one or more indicators of atrial fibrillation; an.d 

10 
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determine whether the one or more indicators of atrial fibrilfation exceed predetermined 

thresholds. 

41. (Previously presented) The system of claim 40 wherein the one or more indicators of 

atrial fibrillation cornprise a variance of the tirne-var1i.ng coherence function. 

4 
..... 
L,. (Previously presented) The system of claim 41 ·wherein the one or more indicators of 

atrial fibriUation also comprise Shannon entropy. 

43. (Previously presented) The system of c.laim 41 wherein the predetermined thresholds are 

deten:nined using rc,ieiver operator characteristic (ROC) a.na.lysis. 

44. (Previously presented) A non-transitory computer usable medium having computer 

readable code em.bodied therein, the computt!r readable code causing at least one processor to: 

an.aly-,.e the physiological indicator signal; 

obtain, from said analyzing, measurements of one or more physiological parameters; and 

detect, using onl.y the measurements of (me or more physiological parameters, effects of 

motion artifacts in the measun.:ments of the one or more physiological parameters; 

·wherein the computer readable code: in. causing the at least one processor to detect effects 

of motion artifacts, causes the at least one processor to: 

e . preprocess a segrne1)t from the measurement of one physioiogica.1 parameter; 

f: obtain a value of at least one indicator of volatility for the preprocessed segment; 

tbe at least one indicator of volatility being at least Shannon entropy for the preprocessed 

segment; 

g. include the segment in analyses of physiological measurements when comparison 

of the value of the at least one indicator of volatility with a predetermined threshold 

indicates .noise/motion artifacts are not nresent . . 

h. select another segment of the signal .from the physiological mcasuretnent and 

proceeding to step (a) when the value of the at least one indicator of volatility is less than 

a predetermined thresh.old and another segment is available. 

1i 
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45. (Withdrawn) The computer usahie medium of c-lairn 44 wherein the physiological 

indicator signal cornprises a video color image having red, grnen and blue components, the video 

color image being an imagt~ obtained from of a portion of a subject's body; wherein the 

measuremt~nts of one or more physiological parameters comprise a measure of oxygen 

saturation; and wherein the computer readable code, in causing the at least one processor to 

analyze the physiological indicator signal, causes the at least one processor to; 

obtain an average intensity ofthe red component and a blue component of the video color 

image of a po1tion of a subject's body; the average intensity of the .red component and the 

average intensity of the blue component constituting DCRED and DCm,ur: respectively; 

obtain a sta.ndard deviation of the red component and the blue component; the standard 

dt'.viation of the red component and the blue component constituting ACRED and ACBwE 

respectively; and 

obtain the measure of oxygen saturation by 

ACREDil 
'' l)('' 

S·~o,., ., B _/· ,. -R5D 
' ,() ...., - .fl - ' . .................. ------··-··-·· 

4 ti' ' / 
.,; ~, ...... Ni ff{:/ 

... , •• .t . ..... 'f . .,, 

./ .i)C ;:,u ,,-: " :}•. _ ... ,, 

46. (Wjthdra\vn) The computer usahle medium of claim 44 wherein the one or more 

physiological measurements comprise heart rate and heart rate variability; and wherein tbe 

computer readahle code~ in causing the at least one processor to analyze the physiologkal 

indicator signal, causes the at least one processor to: 

determine beats for the physiological .indicator signal; 

detenuine beat to beat intervals; and 

apply a cubic spline algorithm to obtain a substantially wntinuous beat to beat interval 

signal iudlcative of heart rnte. 

47. (Withdrawn) The c.'.-Omputer usable medium of claim 44 wherein the one or mon.~ 

physiological measurements comprise respiratory rate; and wherein the computer readable code, 

in causing the at least one processor to analyze the physiological indicator signal, causes the at 

least one processor to: 

J2 
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obtain tirrn.~-fi.-equencv sr)ectrum of the ohvsiologica1 indicator signal utilizing variable " .t .... ,.; -- ,_ 

frequency cmnplex demodulation (VFCDM); and 

obtain respiratory rates by extracting a frequency component that has a largest amplitude 

for each time point at a heart rate frequency band. 

48. (\\Tithdra.wn) The computer usable medium of claim 44 wherein the one or more 

physiologic.al measurements comprise a measure of blood loss; and wherein the computer 

readable code, in causing the at least one processor to analyze the physiological indicator signal, 

causes the at !ea-;t one processor to; 

obtain time-frequency spectrum of the physiological indicator signal utilizing variable 

frequency complex demodulation (VFCDM); 

obtain the amplitude .modulation (AM) series from set of the largest instantaneous 

amplitude at each time sample within the heart rate frequency hand of the tinw-fn~quency 

spectrum; and 

determine whether tbe arnplitude modulation decreases; a decrea~e in the amplit1Hfo 

modulation indicating blood volume loss in subject. 

49. (Prnviously presented) A non-·transitory computer usable medium having computer 

readable code embodied therein, the computer readable code causing at least one processor to: 

analyze the physiological indicator signal; 

obtain, from said r • .nalyzing~ measurements of one or more physioiogk:al parameters; and 

detect, using only the measurements of one or more physiologieal parameters, effects of 

motion artifa.cts in the measurements of the one or more physiological parameters; 

wherein the one or more. physiological measurements comprise a measure of atrial fibrillation; 

and wherein the corr1puter .readable code, in causing the at least oue processor to analyze the 

physiological indicator signal, causes the at least one processor to: 

obtain a time-varying coherence function by multiplying two time--varying trans.for 

functions (TVFTs), the tv10 time-varying transfer fonctions obtained using two adjacent data 

segments, from the physiological indicator signal, one of the two adjacent data segment as an 

input signal and another of the two adjacent data segment as an output signal to produce a first 
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TVTF; a second TVTF is produced by reversing the input and the output signals, using said 

another of the two adjacent data SCbtn1ent as the input signal a:nd said one of the two adjacent data 

segment as the output signal; and 

determine ·whether the time-varying coherence function is less than a predetermined 

quantity. 

50. (Previously presented) The norHransitory computer usable medium of claim 44 "vherei.n 

the computer readable code, in causing the at least one processor to determine wh~~ther the time~ 

varying coherence function is less tha11 the predetermined quantity, causes the at lea.st one 

processor to: 

obtain one ot more indicators of atrial fibriilation; and 

determine whether the one or more indicators of atrial fibriJlation exceed predetermined 

thresholds. 

51. (Previously presented.) The non-transitory cornputer usabk medium of claim 50 wherein 

the one or more indicators of atrial fibrillation comprise a variance of the time-varying coherence 

function. 

52. (Previously presented) The non-transitory computer usable medium of daim 51 wherein 

the one or rnore indicators of atrial fibriUation also comprise Shannon entropy. 

53, (Previously presented) The con:1puter usable medium of claim 50 wherein the 

predetermined thresholds are detennined using receiver operator characteristic (ROC) analysis. 

14 
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RElVfARKS 

Applicants have carefully reviewed the Final Offi{;e Aetion dated August 19, 2015, and 

this response addresses the Examiner's conce.rn.s. Applicants respectfb.By request reconside.ration 

of the application. 

L STATUS OF THE CLAfMS 

Claims 1; 3-24 and 27-53 a:re pending in the application. 

Claims 1.0-17, 35-38 and 45-48 are withdra~'11 from consideratfon. 

Claim 1~ 3-9, 18-24, 27-34, 39-44, and 49-53 are rejected, 

Claim 1 is amended. 

Claims 2 and 25-26 are canceled. 

Suppo1t for the amendments to claim 1 c&-i bt found in paragraph 37 of the specification. 

IL THE 35 U.S.C .101 REJECTIONS 

Claims .l, 3-24, and 27--53 are reJected under 35 [ZS.C. 101 because the claimed 

inventions are directed to a Judicial exception (i.e. , a law of nature .. a natural phenomenon, or an 

abstract idea) without signi.ficant(v more. 

The Examiner states) fo. the Final Office Action, t'hat '"the c!alms are dire()ted to the 

judicial exception of ma.tbe:matkal n1:lationship and/ or ideas.'' Applicants .respectfully state 

that the cl.aims are directed to methods and systems for physiolog.ic.al parameter monitoring, 

where the cl.airns fuliher states that the physiological -parameter is a parameters s-uch as h!ood 

loss, oxygen satmation heart rate variability, atrial fibrillation and others. 

Applicants~ in providing a rebuttal to tht! examine.r's arguments~ follow the argur.nent 

presented by the Patent Triai and A.ppeals Hoard (PTAB) in ex parte Wegman (appeal 2013-

008168~ Application 12/765954~ September 22~ 2015). 

Claim l is directed to a methods for physiol.ogica1 parameter monitoring, where the 

physiological parameter is a parameters such a<;J blood loss; oxygen saturation heart rate 

vadability) atrial fibri llatfon an.d others. The method starts by providing a physiological indk~ator 

signal to a handhdd commm1i,~atfon deviee. Measurements Qf one or more physiological 

parameters are obtained frotn the physidogi,~al indicator slgnal. In order to make a handheld 

15 
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mobile communication device useful in monitoring physiological parameters> the method 

proceeds to determine whether motion artifacts are present in the measurements i.n order to retain 

only those measurements where motion artifacts a.re not present rn determining the presence of 

motion artifacts, t.he method uses Shannon entropy as an indicator of motion artifacts. 

Fo!lm.ving the PT.AB analysis in Ex Prute \Vegman} claim l is directed to a method, one of the 

four statutory categodes. We then move to deterrn.ine whether the claim is directed to an abstract 

id.ea. Alice provides several broad exrunples of what might constitute an "abstract idea;' 

including: (1) Hm.damental economic practices; (2) certain methods of organizing human 

activities; (3) ··an idtia of itself'; <'ind (4) mathe1natical relationships or formulae. Id (citing Alice, 

134 S.Ct at 2350; 2356; 2350; 2350). Although by 110 means exhaustive, these examples provide 

a broad outline within which to frame our anaiysis. 

A.pp!icants respectfully state that claim 1 is more specific than the abstract idea of the 

mathematical relationship knov,,111 as the Shannor1 entropy. One appliea:tion of the method of 

claim 1 and the system using the rnethod is the use of a handheld mobile comn:nmication device,, 

such as a smart pho.n;,.~, for physiological parameter rno11itoring, enabling 1nonitoring 

physiol.ogica.1 parameters at a remote location, such as the home of the patient. Claim 1 is more 

specific than the abstract idea of the Shannon t~ntropy. Nothing in the steps of claim 1 can be 

considen.'.d routine are conventional in terms of the fund&"UCntal abstract idea of the Shannon 

entropy. Applicants respectfully state that the steps are sufficiently concrete to set th(~m outside 

the broad definition of abstract idea as set forth in Alice. A.ppHcants respectfully state that claim 

1 is not directed to an abstract ic.ka. 

Assuming, for argument sake, that claim 1 is directed to an abstract idea, applicants 

present further arguments hcrdn below. 

For the second part of tbe Alice analysis, we foll.ow the PTAB decision in Ex Parte 

Weber (appeal 2012-003904, Application 10/554334, October 10, 2014) and the PTAB decision 

in Ex Parte Schmid (appefJ 2012-002155, Application 11/820634, December 26~ 2014). 

As in Ex Parle Weber, the Applicants' da.ims are comparable to those in Diamond v Diehr (U.S. 

Patent No. 4,344,142), example 3 in section III ofUSPTO's 2014 lnterim Eligibility Guidance~', 

issued on Dect'.mbe:r 16, 2014, 79 FR 746] 8. ln Dtrunond v Diebr, the claim included the use of 

the An·henius equation, a known mathematical relationship, in a process for molding rnbber into 

16 
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precision products , In the Applicants' daimed invention, a method and systems for physiological 

parameter monitoring are recited, including acquiring a physiological indicator signal, analyzing 

the signal and obtaining, from the analysis, measurements of a physiological parameter, such as 

heart rate, heart rate variability, respiratory rate~ oxygen saturation, blood loss, and a!lial 

fi.briHation, and detecting motion artifacts in the measurements using the Shan.non entropy of the 

preproce~sed s,~gment of the measurement of the one physiologic.al parameter, \Vhere the 

segment is included in the analysis if motion artifacts are not present. 

As in Diehr, analyzing the claim as a whole, the specffically disclosed and claimed 

analysis of the physiological indicator sign.al and obtaining~ from the analysis, 1neasur.ements of 

one or more physiological parameters are additional elements that provide "somt~thi.n.g more" 

than mere computer implementation of calculation of the Shannon entropy. Further, the claimed 

steps act in con.cert to transform tbe physiologici,l indicator signal into measurement of one or 

more physiological parameters. The combination of steps recited in addition are used in 

detenni.ning the health status of a subject. The combination of steps recited .in addition to the 

rnathernatical formula show that the claim is not t{) the formula in isolation, but rather that the 

steps impose meaningful limits that apply the formuia to improve an existing tech.nol.ogica! 

process, the measurement of heart rate, heart rate variability, respiratory rate, oxygen saturatiQn, 

blood loss, and atrial fibrillation. 

As in Ex Parte \Veber, claim 1 recites method steps related to Qbta.ining, from the 

analysis, measurements of one or more physiologica.1 parnmeters. Although the claim 

incorporates abstract ideas such as use of th:~ Shari.non entropy~ much like the invent.km in Diehr. 

the claim is directed toward improving the underlying technical process of obtaining 

measurements of one or more physiological parameters. Therefore, the claim amounts to 

significantly more tha..>i tht~ abstract idea itself. The claim is eligible subject matter. 

As in Ex Parte Schmid, Applicants also respectfuUy state thRt the claimed invention does 

not preempt others from applying the concept of Shannon entropy. The concept of Shaimon 

entropy has been applied ln communications, where it originated (see, for example, Without 

Shannon' s information theory there would have been no internet, 'fhe Guardian, June 22, 2014, 

~ti•1··· j iv,1:i."\i'{ thi;;"'U''t+ ~n "(nri fi'.(d >«r'C''"'~o t ·Vt't··AfF) ,lwh<')W(l''j ~ .. lf,·w,r1 ti(}>'j 111··,··wv p-ov•decl in the _, ... '\ J ,>i' ·.·\ · ' , , ·.-;;, · ,, c,~,. .-'-" : ·, ·''.'· ... >N A .(,,!_~'-'-·, .. '. . , d -l> .,:. •• ~., ,~.- ,.t · ., .t :· ,,t .,x.-..... . ,<" .. · • •• ,.t l;,•, , ...,:. • 1 • ~ . . 

Appendix) , iu the identification of putative drug targets (see The application of Shannon entropy 

17 
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in the identification of putative drug targets, Bl.oSystem.s 55 (2000) 5-14), in quantiJj:ing the 

qm11ity of mixjng in various systen1s, including polymeric ones (see Quantifying fluid Mixing 

·with the Shannon Entropy, Macromolecular 111cory and Simulations, Volume 15; Issue 8,~pages 

595-607, October 11,200, both of which are provided in the Al)::Jendix) and iu a nurnber of other 

applications. In the method of cl.am 1, the use of Shannon entropy is tied to the detem1ination. of 

whether the dfocts of motion artifacts are present in the measurement of the physiological 

parruneter. Because the n.jected claims are limited to the use of Shan.non entropy in the 

detcnnination t)f whether the effects of motion artlfrtcts are present in the measurement of the 

physiological parameters, the d .ahns do not rm::clude a nun1ber of other methods of using the 

Shannon entropy. Accordingly, the claims in.dude ~·additional features" that ensme the claims 

are "'more than a drafting effort designed to monopoiize the [abstract idea]." Alice, 134 S. Ct. at 

2357. The claim n::dtes eligible subject matter. 

A ·· ~11· 11 · ·w· 11 ·• b t .... 1 'd 1 ~ ''4 d ,..,. -... ppilcants respecth iy state t at, as m egmau, rte er am, :Scimu , ., J-£ · , an 2,1-5:; 

recite patentable su~ject matter 

HI. THE 35 U.S.C 103 REJECTIONS 

Claims 1, 3 .. 5, 8-9, 24, 27-29, 33-34, and 44 are rejected under pre.AJA 35 US.C. 103(a) 

as being unpatentable over Greco et al.1 "Kurtosis, Renyi's Entropy and Independent 

Component Scalp A{aps for the Automatic A.rt~fact Rejection J;·om EEG data''. International 

Journal ofCompurer, lnjbrmation, Systems and Control Engineering 2(9), January 2008: 180-

184 - cited by applicant) in viei11 of Lichter el a!. (<.ISP]',! 6,159, J 47 - cited in previous action). 

The Examiner, in the Final office Action, states that '"In regard to claims l, 3-5, 24, 27-

29 and 44, Greco discloses a method and an apparatus for physiological parameter monitoring 

(abstract and associated d.~scriptions), the method cornprising: providing a physiologk~.d 

indfoator signal (electric signals, Fig. 1 nnd associated descriptions in page 203) obtained from a 

physiological indicator signal sensing component (EEG sensors mid a recording machine, Fig. 1 

and associated descriptions in page 203) to a device (EEGLAB, pages 206 and 207; it is 

inherently that the dovvnfoaded program. is executed by a eornputer)~ analyzing~ using the device, 

thf.! physiolngica1 lndicator signal (amplifier, page 203 and Sec. IV, pagz~ 206); obtaining, from 

said analyzing, measurements of one or more physiological parameters (EEG signals and 
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associated independent components/ ICs in page 206); and detecting, using the device and using 

only the measurements of the one or more physiological parameters (ICs in the detected EEG 

signals pages 205-206), effects of motion artifacts in the measurem.ents of the one or more 

physio1ogfoal. parameters (:first paragraph in the right column of page 203; Sec. IV on page 206) 

and deciding ,J.1hether to retain the measurements based on detected effects of motion artifacts 

(r~ject an :IC, Sec. IV on page 206)> wherein the step of detecting effects of motion artifacts in 

the measurements comprises: a. preprocessing a segment from the measuremeDt of one 

physioiogieal pa.rarneter (remove noise, Sec. IV ori page 206); h. obtaining a vaiue of at least one 

indicator of volatility for tht~ preprocessed segment; the at least one indicator of volatility being 

at least one of ku.rtosis and Shannon entropy .for the preprocessed segment (kurtosis and Shan.non 

t~.ntropy, Sec. III, A and B, pages 205~206). 

Applicants respectfully state that examining Greco, Greco sets out to dctemri.ne whether 

Shannon entropy is a good measure of volatility and finds that using Shannon entropy a number 

of motfon aitifacts are missed and suggests instead using Renji entropy as the measure of 

volatility ("The test shovved some failures of the procedure in detecting some arlifactmtl signals, 

thus we wondered whether another entropy definition could improve tbe perfrmnancc of the 

method and we decided to introduce the Renyi's entmpy," Greco, p. 181 , left column. "Kmtosis 

det,:cted rc10, Shannon's entropy (fotected lC2, IClO, IC17, IC21) IC.24, Renyfs entropy 

detected lC1, IC2, IC9, IC10, IC17, IC2l, IC24 . ... " Grt~co, p. 1831 right column. "Thus, the 

joint use of kurtosis and SI1annon~s entropy detected IC2, lC10, IC14~ I Cl 7~ IC21, IC24, whereas 

the joint use of kwtosis and Renyi's entropy detected IC1 , IC2, IC9~ ICIO, JC14, IC17, IC21, 

IC24. IC9 was detected ouJy by mn method .. . In fig. 6, the deaned dataset is depicted, it was 

reconstructed cancelling the ICs detected by the joint use of kurtosis and Renyi's entropy, the 

artifacts appear suppressed.", p. 184, left column.) 

On.e skilled in. the art~ upon reading Greco, wou1d be led in a ,Hn.:ction divergent from the 

path that was taken by the applicant since one skilkd in the art would not select an indicator of 

motion artifacts that misses the detection of sorne motion artifacts. Selecting an. indicator of 

motion artifacts that does not detect som.e of the motion artiJ-uct.s would result in a reconstrnctt~d 

data set that includes those motion artifacts. Greco critlcize, discredit, or otherwise dist~(mrage 

one skilled in the art from using the Shannon entropy to detect motion artifacts. Therefore Greco 
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teaches a,,vay from the use of Shannon entropy to detect motion artifacts. There l.s no teaching in 

Lichter that counters the teaching away in Greco. 

~'A reference may be said to teach away \.Vhen a person of ordinary skill, upon reading the 

rt~forence, ,, .. would be led in a direction divergent from the path that was taken by the applicant." 

l (., l ri·7· ...., 3d "~ 1 ~ .;;;"' (F i C"' '904·· rt re -1ur l:?J', ,(,, .t'. ,.,,./ , , •. • 'l , •t=x.. 1r. ; ·" }. 

In KSR International Co. v. TeleJ1ex Inc., 127 S. Ct. 1727, 1740 (2007), the Comt 

identified "teaching away" as a strong indkator of nonobviousness. 

Since Gn~co teaches away from the use of Sharmon entropy as an indicator of motion 

artifa.cts and Lichter does not counter this teaching a\vay, applicants respt!Ctfully state that a 

prima facie case of obviousness has not been stylish for claims l , 3~5, 8-9, 24, 27--29, 33-·34, and 

44. 

Clairns 6 and 30 are rejected underpre--AL4. 35 U:S.C. l03(a) as being unpatentabie over 

the combination of Greco and Lichter as applied to claims 1 and 24 above, andf'urther in vie1v of 

Maier et al. {L~SPGPUB 2006/0253261 -cited in previous action). 

Cla.irn 6 is dependent on claim 1 and ciahn 30 is dependent on claim 24. 

As stated above, Gn.~co teaches avvay from the use of Shannon. tmtropy as an indicator of 

motion artifl.-lcts and Lichter does not counter this teaching away. Applicant respectfully state 

that Maier also does not correct Greco' s teaching away from the use of Shannon entropy. 

Applicants respectfully state that a primafacie case of obviousness has not been 

establishf.~d for claim 6 and claim 30. 

Claims 7 and 31-32 are rejected under pre-ALA 35 US.C. l03(a) as being unpatentable 

over the combination of Greco. and Lichter as applied to claims l and 24 above, and further in 

vie·w of Jacobsen et af. (USPN 6, .l 98,394 -- cited in previous action). 

Claim 7 depends on claim 1 and daims 31-32 depend on claim 24. 

As staled above, Greeo teaches away from the llse of Shannon entropy as an indicator of 

motion artifacts a.."1d. Lichter does not counter this teaching away. Applicant .respectfully state 

that Jacobsen also does not does not co1Tect Greco's teaching away from the use of Shannon 

entropy. 
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Applicants respectfolly state that a primafacie case of obviousness has .not been 

established for claims 7 and 31-32. 

Claim 18 is rejected. under pre-AJA 35 US.C. JOJ(a) as being unpatentable over 

the combination cif'Greco and Lichter as applied to claim l above, and further in view of Zhang 

(US'PGPUB 200910112110 ······ cited in previous actio~). 

Claim 18 is dependent on claim l . 

. As stated above, Greco teaches away from the use of Shannon entropy as an indicator of 

motion artifacts and Lichter does not count.er this teachmg a·way. Applicant respectlhlly state 

fhat Zhang also does not does .not correct Greco~s teaching away from the use of Shrumon 

entropy. 

AppHcai"'lts respectfuUy state that aprimafacie case of obviousness has not been 

established for claim 18, 

rv. DOUBLE PATENTING 

Claims 19-23, 39-43, 49--53 are rejected cm the ground <f nonstatutory double pateniing 

as being unpaientable over claims l-16 of U.S. Patent No. 8,755,876 in i,iew ofCJreco and 

Lichter. 

\Vhik Applicants are not opposed to filing a terminal disclaimer, Applicants respectfuUy 

state that nonstatutory obviousness double patenting requires a prima fade case of obvfrmsness. 

lJ .S. Patent No. 8; 755,876 only claims the detection of atrial fibrillation wfljle claim 19 recites 

"detecting, using the handheld mobile communication device and using only the measurements 

of one or more physiological parameters, effects of motion artifacts in the measuremerrts of the 

one or more physiological parnn1eters rui.d deciding whether to retain the measurements based on 

effects of motion artifacts in_ the measurements.'' C1aims 39 and 49 also recite detecting) using 

the handhdd mobile communication device and using only the measurernents of one or more 

physiological parameters, effects of motion artifacts. Greco teaches performing Independent 

Component l.\nalysis on the preprocessed data in order to obtain independent components and 

obtaining a value of at least one indicator of volatility for the independent component in order 

to detect motion artifacts. Applicants respectfully state that Greco does not teach or suggest 
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using only the measurements of one or more physiological parameters to detect the effect of 

.motion artifacts and neither docs Lichter. Applicants respectfully state that aprimafacie case of 

obviousness has not been established for 19-23, 39-43, 49~53 and norn,tatutory obviousness 

double patenting is not proper. 

V. CONCLUSION 

Any amendments to the claims as set forth herein, including the modification, addition, 

canceHation, or withdrawal of any claims~ have been offered to advance this application to issue. 

None of the amendments made herein should be construed as an admission that the so~ject 

matter of the claims, as originally filed~ is anticipated by or made obvious in light of any art of 

record whether coHsidered singularly or in combinations. Applicants expressly reserve the right 

to pursue the originally filed claims in another co~pending application without being prejudiced 

by any arnendments, including c,mcellation of claims, made herein. 

The Director of Patents and Trademarks is hereby authorized to charge any 

underpayment of fees, or credit any overpayments, to Deposit Account 03e2410 (Order No. 

The foHowing information ls presented in the event that a call may be deemed desirable 

by the Examiner: 

ORLANDO LOPEZ (617) 345-3000. 

Respectfully submitted, 

Dated: October 19, 2015 By: /Orlando .r.,opez! .................................................. .. 
Orlando Lopez, Ph.D. 
Reg. No. 46,880 
Attorney fo.r Patent Application Owners 
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Without this equation there would have been no internet! Science j The Guardian Page 1 of 2 

vVi.thout Shannon's information theory there vvould have been no 
internet 
It sl:owi?<l how to make r.omrnwlic.ati.ons faster :md take up less 5pace o:o a h«rd disi(. malting t:.'1e internet possible 

AlokJha 

T 
his fqn<1hon waii?~il~li:ihet\ ·in tbe t !:1<i.1) bJJ<-)k Th,~ Mcil/iJ:'1t1r,li(:11./:rlfr?(WY i>f Cqmm1m icrr.rfou_, rt'i· wri:I tEn by C'.i.iwl~' ShatinGp:.,,tid 

:w,1.m~-1~ WM,v~_·-r.~ .\r!-(tkg,t1)t •WW}/} ~:m'J;: ?Ht _hq~\/ ;3fi_'id:?11n~ ('.{;tl~ (~i}(~_lli t;.;,3, ~I turi}~!d_ "iriJbrn)a:tlo.1i:· fr<Nll ~\ Vi:'g~U! -~Y(ifd rnl,itH9 to 
h,;\-V itrn;;h somer;in;~ kr1~w alK,1.It :,;o.rt\ttbing mto ~ pr,1n~~ ni:;i.1h,!m,1ttt'<Jl wrn that i:0Bklfa•-1neas-n::-.1d, mani1)wau,d .. :md 
-itanimi:ttted. Jt W<'I~ tl;t~, ~i-atJt>f th& :.;d~n,:•~ (If ~i.hfom~atfr,tt th~t}tf', a \-~t ;)fiil~,i~ HW j~is. ~,now}d 11,~ 1;9 \}\!ild H:n~ l:ntq:rnit:. ,J:1git<1l 

computs?rs and telec::nrm:Hmications systerns. When anyone talks about the, information revolution of the last few decades, it is 
Sh,mnon's id,?a of'ir1formation tlmt they ari? talking dx;ut. 

Claude Shannon was a math(;mt:ticia.n ,mrl P.-kctror1i<: engine(:r v,mrkiog at Bell Labs in the US in the middle of the 20th ceat:.ny. rns 
v,:orkplace was the celebrated research i'.nd devdor,mtnt arm of the Bell T,?kiphorw Gompar1y, Urn US's main providi,r of telephone 
services until the 1980s when it v,1as broken up because of its monopolistic posltion. Doring th<? second world war, Shar1non worked or; 
codes and methods of sending m.-,s:;ages efficiently and securely over k,ng distances, idea:, that becam(? tbP.- seeds for his infor:m;1tior1 
thrnry·. 

Bdore information themy, r0r1wre commirnkati.on was dcme using arnilog>..:ie sigr;als. Sendi11g a message invoked turning it lnto varying 
pulses of voltage along a wir0, whir.h could be? ml?'asured al tb0 other end and int~rprnted ln,ck into words. This is generally fine for short 
distances but, if ym.i war1t to send something across an octal\. it b<?come,; u.nusable. E'<:i,ry mt,tti? that an ,maiogne d,ictric:ai ;;igrml t,avel$ 
akmg a wire, it gets weaker and suffers more from random fluctuations, known as noi~, in the materials around it. Y cu could bcost th!?' 
signal at the outset, of-:ourse, but this will have the unwanted effect of also boosting the noise. 

Jnfo,m.ati<m. theory helr,,?d to g,?t ovi:r this probi,?m. ln it, Shannon defined the units of information, the smallest possible chunks that 
cannot be divided any forther, into what h!:' called "bit,," (,;hort for binary digit), stringfi of which <:an be used t:; encode any message. The 
most •,videly used digital code in modern electronics is based around bits th<lt ~n P.ach hav0 on)y ,>:ne of two v<1Ju(;,;: o or L 

Al)VIT(ftt;W.'&"''ft' 

This simph; i,fo;; imn:1?diat,?ly ii::lprnv,?,; tile qu.atity of com::ounications. Convert your message, letter by letter, into a code made from Os 
Md 1s, then S!:'nd this long string of digits down & win? - ,?v(;ry o represented by a brieflow-voltage signal aa<l every 1 repres,mt.-,d by a 
brief burst of high voltage. These signals wili, of course, s1.1ffor from th<?> same problem:; a:; an anaJog1.u? i;ign;il, namely weakening and 
noise. But the digital signal has an advantage: the Os and ls are such obviow;iy diffi;-rP.nt states that, even after d(:terfornticm, th11ir 
original state can be reconstructed far dmvn th.-, wire. An additional way to keep the digital message clean is to read it, using dectrMk 
d~:\,ices, at intiir;.,als ai01,g its mute and resend a deaa repeat. 

Shannon showed the true powP.:t of tbP.S!:' bits, hc-,wever, by plttling: them int,} a .matlwmatical fra.mewurk. His equation defines a 
quantity, H, whlch is known as Shannon entropy and can be t.hough.t of as,; mi,asure c-,fthe infoxm;;tion in a mei;sage, rne&surnd in bjts. 

Ia a :message, the probabllit'f of a paitkular symbol (,epr~sented by "x"} t..1ming up is denoted by p(x). The rignt h.3.nd s.ide of the 
equaifan abo;;e $U:Y1S up the probabiHties of the full range of symbols that might tum up in a message, WeJghted by the number of bits 
r:i?eded to repni;;,?n! that value of x, a ten::i given. by 1ogp(x). (A !oga_rithm is the reverse process of raising something to a power ·- we say 
that the logarithm of H)OO to bas,, 1 o - written lclg,,,<1000)- is 3, b«ause 101=1000.) 

A coin toss, for e-xamp]e, has hvo possible outrom<?s {or symbols) - x could be ht<HlS or tails. F.ath outcomi? has a 50% prnb;ibilily of 
occurring and, i:n this instance, p(heads) and p{tails) are each~-',. Shannon's theory uses base 2 for its i,,garithms and logz{y$.) is · ·; . That 
gives u$ a t•)tal informati,.m content in flipplng a coin, a v;_,Ju.-, for H, of 1 bit. Once a coi11 toss h.as been completed, we hav<? gained on,? bit 
.:f infomrntion or, :rather, reduced our un<:e!tau,ty by one b!t. 

A single character taken frc-,m an a!phabtt c-,f 27 ha;; arnund 4.76 bits of information - in otbex wo,ds logil/27) - because each character 
either is or is not a _particular letter oft.hat alphabet. Because there are 27 oftnes,? bimuypossibilititis, ,:h,? probability of e;idi is J /27. 
This is a basic d.-,scription of a basic English alphabet (26 characters and a s-par.P.), if each chata<'ter Wi3S i?qu.aUy lii(dy t.c, ,um up in a 
message. By tiris caku{;;ti<)n, messages in English need bartdwidth for storage or transmission equal to the number of char~cte:rs 
muitipfo?d by ,1 .. 76. 

Bt;t\.,'e knm"f that, in English. each cba,act,:r does not app(;r:r r:qlmlly. A "u'' uuJaUyfoHows a "q" and ··e·· is more rnrnmon than";.''. Take 
iliese statistka] details into account and it is possible to reduc~ the H value for Er1g1ish cllarn,:ters to less than or10 bit.. Wbkb is ma,li.tl if 
you wm1t to speed -up cornms or take up less space on a hard disk. 

Inforrll,3,tion theory was crN1ted to find pra<:lica! w&y,; ro mak<?> better, more effideut rndes and find the Um.its on how fast computers 
could process digital signals. Every piece of digit?J information is th,? n:,mlt of <'Od<?>s that have bt,,?n t?>:amir1ed and improvi?d ,1sh;g 
Silaxmon's equation. It has _provided the- mathematical underpinning for increased data storage and compression - Zip files, M:PJs and 

hHp:/iwww.theguardian.com/sdencei2014:'._iuni22/shannon-lnfonriation-theory 10/15/2015 
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JI'Gs could not exist without it. And none of those high-defmition vidl?<ls.online would have, been nossibl0. without Shannon's 
mathematics. · ·,~ · 

Save for later Article saved 
Reuse this content 
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{J 29~ K) (l1tul~H.m:iJin~lihrnx;.:.:.~'.v:i1gx.,~~-m1/d:niLHt..U!H~tfm.i~t~.2ml60f)03?fn~ltl 
Key,vords: 

entropy; m1xmg; numerkal simulations; polymer processing 

.A.bstract 
Sn mmary: We introduce a methodology to quimti(r the quality of 

mixing in vririous systems, including polymeric ones, by adapting 

the Shannon information entropy. Fot Hiustrn.tive purp!)ses we us;;: 

pa1tide advect!on Mtwo species in a tw<i .. dimensiorwl cavity flow. 
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-·$y'*~~'l,\ 1 
~;:~~~~~~ 

We comp,1tc ihc entropy by tising the probability of finding -a-· 

suitable chosen group/complex of p.ai1jc!cs of a given species; a! a 

given location. By choosing the size of the group to be in dirct:1 

proportion to the overall conce!ltrnHon of the com puncnis in the 

mixture wt: cns-.. m::: that the entropic rrn:asun: is maximizcd for I.he 

t:a!;e nf pcrfct:t mixing, that is, when at. tad1 location tile compnnenl 

nmcentrafam is eiiua! to 1he {;nrresponding overall component 

t:oncen1rnfams. The sc,;le nf observation role in evallmting mixing is 

armly:..:ed u~ing t.lie entropic methodology. We aiso iilustrnte the 

effect ofin;tial conditions on mixing in a laminar sy~1em, t'fpicai in 

operntions involving polymers. 
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The application of Shannon entropy in the identification of 
putative drug targets 

S f · ·r, h ··· 1', ~ J ~" · · , x ·1· ,;_.,,, < ... . te ·ame ·'u rman "', .lv.1.a.ry ane Cunmngnam, .: 11.ng n en, }ary Zwdger, 
Jeffrey J. Seilhamer~ Roland Somogyi 

J.leurobioiogy Depar:mer:i: Jr;cyle Plu:rmaceutit:ai:t Inc.~ 31i4 Porter !)~foe~ Palo Alto: (~A !l4.104, USA 

Ahstrnct 

A rm~or d,aHen.gt: in the fic!d of function&! grmmnk:s is tbe ;fovelopmcnt of compuiationai techniques for 
organizing aud interpreting large am;)unts of gene expression data. Thes~: methods wm be critical for the discovery 
of new therapeutic drug targets. He.n!, 1,ve present a simple method for determining the most likely drug target 
candidates from temporal g:me expression pattern,s a;;suyed 'Nit!J reverse-transcription pclymcrn~c chaiti reaction 
{RT-PCR) and DNA microarrnys. © 2000 Elsevier Science Ireland Ltd. All rights reserved. 

· ........... ... --..h"""""""""'"""""" ............. """"••••••••••••••••••••••••••••••••••••••••••'··--·-....., .. ......, .. , .,...,.._._. ••• ,.., ........................................ , ..• ..,.., ....... ..._ . ...,_,_ . ...... -.-.... """"U """-"'_..........,..,_.,~ ••.••• . • ..••••••••.• •••• 

l.. Introduction 

The collection of large-scale gene. expression 
data using DNA microarrays (Shalon et ,>J., 
19%), serial analysis of gene expression (SAGE; 
'\hlcufoscu et al., 1995), r,)botic reversc-tr:rnscrip­
tion pelymernse ch,;in ,·e:3,ction (RT-PCR), und 
.EST databases such as LifeSeq® datab3,se (lncyt.c 
Phan:naceuti1.~ds), offers a \Vealth of ()pportunities 
for the discovery of new thernptrntk drug targets. 
Tm<litionaiiy, biologists have focused. their efforts 
on itldividua! genes that demonstrate a single 
changt~ in exp.rcs;iion from the normal to the 
diseased state. We am .now .faced ·with. the chal .. 
lenge of deter.mining the biological signi.firnnce of 

~ C,>r;cspondir.g ,rnthor. Tel.: -;- l-650-&45423:5; fox: + !-
65{l-&454 J77. 

thomands of genes, all of which vary in expres· 
sion. over time to some extent. The interpretation 
of la.rge-scale gene expression data will require 
sophi:s:tkate<l analytical techniques for selecting 
good drug target candi<l:.ite:i from among tens of 
thou:;an<ls of expression patte:rns. It C<.)u.ld he &:"· 

gued that alt genes - an estimated 100 000--· 
l 50 000 in. humans ---- are potential drug targets, 
since even genes that are expected to rn.ain.tain 
constant expression levels show variations in tl,ese 
kvds over time (\Ven et ai., 1998). Narrowing the 
fidd of canci1date drug h\rgets will Hwrefore be 
critical for incre.a.sing the efiici(:ncy C!f the drug 
development process. Here, the use of Shannon 
entropy (Shannon and Weaver, 1963) is proposed 
a.s a method for selecting the roost likdy drug 
target ca.ndidntes fron:1 axnong thousands of genes 
assayed i.n pantllel. 

0.303~26:i?/00/$ .. act i1·or::t rh&Her © 2000 Ets~vier St~cncc ltelRnd Ltd All dghts reservod. 
PH: so:s03-2647(9~)ooun-s 
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Shannon entropy (11) is a measu.re of the infor· 
matkm content or i~<)tnplexity of a 1rwu8urement 
s;trie,~. It was otighrnl1y <Jevdop0d by Chmde 
Shannon .for use in con10"n.1aicat!ons technology 
(series of signaling events in telegraphy; Shannon 
and Weaver, 1963). In the present case, H ma.y be 
applied to temporal 01: artatomtcal gene expres­
sion pHtterns (Fig. 1), Ji provides a rneus\.n~ of 
the lnforma.tion <~ont.'lirnxl in a gene's expression 
patwrn over time, o:: across anatomfoai regioni,;, 
and therefore indicates the ,unounl of hlfonmltion 
carried by that gene during a disem,e process or 

during normal phe:notypic change. By definition, 
entropy measures variation or change in a series 
of events; un.changl:ng patterns - s·uch as gene$ 
\1i..'Sth no diversity of expressior.1 lt,vels ~ .... have zero 
entropy, Dr 1..ero information. Genes that ,tr(:) ex .. 
pressed at more than one level, on the other hand, 
have ,greatt~r than zero entropy, and then:fore 
contain mforn1Htion about ph~notypic change 
(Fig. 1). H follows that the genes with highest 
entropy are the biggest par(icipa.nts in a disease 
proceJ:\ and therefore, the best drug target 
candidates. 

8 .. Time .. Points 
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F:g. L ri}'fH)t}rntk.al gene expre$:~i·:)n pi.3tt~rns a.re ~hOwi1. Upper panel: for ternpvral gen{; ;.-.x.pressJ~1n pa:te.nl!~~ thr~e cxr,::-cssio;,l 1(:v~J 
bins n-1:iy h:! ;.ised for tight tin;e points. (fene J has lhc rni.ixirn:.nn p,,~S.:.hk: ent~·¢1">Y (J'-!), wi:h its cffid,~nt d~~trih1;:.ion of expn!s~;~)n 
!cvcls rH:er the t3m,e cour~:e. GC'ue ,~. is tH.;.chat:g!i~g j~1 expr~sior: ~nd h.:3!:! t~;...~ro (.~t~tl'Opy. (Not shown: <t spike p~ith.~n: . s~:c!~i n~. ~~ves;. 
pr,in.ts ai kvef 01:ec ar16 (J.ne point ;:t lev,:;; 3, bas a low t~ntrt)py since n1.0$t of the -paitcrn is h~\11:r~~nt.) Gone...; 2 and 3 are exp~·c:s~~tl 
at c:1ly t.wo of 1.hc three levels, so tlidr r,mropy value;; ;1.re sub-maxim~!: they have the saim: e:uropy bcc;.tts-:. the position of ar, 
c.~prcs.~iDn kw! i:; na; rdevan! to the complexi,y or lbe p,1ti<~m. Lower rnnel: each gdd reprr~s\:n-ts ;m anatomical maµ, ;,;; in the c,,se 
of th,~ brt:hi with ~tS: n1any ~naton,if:a: n;g!G:ti: Ger.:.e expres:,ion k"v"rt.is c:~n be b:n~H~d {four bh~s f.:)r 16 rcg~{H3sj 1 ~nd the oo:Jtp]!~Xity 
of the, anatornii.:a1 !)f:tt(~:-n fer each g,::ne can be calc:.tlnted. f3r:ne A hii:~ the h~gltest div:crsit,>' of expres~it:-n poss~b:e over the ! 6 
rt:gfot'lS1 Hnd thereiO:c irn.$ the. ~-fia.x.hr:utn po~:sjble entrcpy. Gcu.c (.~ il;;;.s no ,Uv~!TSity of expre~s~()il1 (.H .. ~.i;.rring :;;t thr; ~,Bm.e !evc1 in aH 
16 n~gi<>fJ~, ;Htd tht;ref(lrc Jias an .J;1ttopy of l'.,~ro; this rr:r,y be interpreted to nu~at~ thf!t gene(; do~~ not c-::H}1ritHttc tc the t~t)rn.pkxity 
cf brain anat()lny. Hcweve; . m,;;tomical p&ttcrn, should he 1;o;nhined with ;irn(! sr.:tict< to acco,m1 for ,1h;;nics :ndticed by nor.mi:! 
de·-.'eJoprocnt .. &gEng, CiSett~~) or inj,;.ry. 
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Although m.olecular biologist;; are accustomed 
to using change in. gene ·expression as an indicator 
of physiologjcai relevance, they have traditionally 
done so one gene at a time and wit.bout a formHl 
den.nit.ion of change. Measure:; used have i:nch1ded 
the quantific..a.iion of a single increase or decrease 
in expression from normal to di.seio,ed, and nGn· 
quantitative descriptions of time set ic;; or anatom­
ical patt:.m1s, among others. Shaewon entropy, 
uniike these traditional meas1.1res, quantifies the 
information content of. gen.e expression patterns 
over entire tim.e courses or anatomical areas. This 
provides a. more complete m(:asure of each gen(!.'s 
part3<:ipation in a diseHse process~ and per1niis a 
rank ordering by ph.ysio1ogical rc!evance~ 

This paper demonstrates i.he application of 
Sha.nnon entropy to actual la.rge-scale temporal 
gene expression data, and explains how rcsulb 
such as these may be used in the discovery of ne;,,, 
therapeutic drugs. 

2. Methods 

RT-PCR was used to assay mRNA levels {If 
l l 2 genes at ujnc ;;t.;ges of rat spinai cord devel­
op:ment (Wen ct. al., 1998). Triplicate animals 
were used for embryonic day 11 (EJ 1 ), EL\ El 5, 
El8, E21, postnata.l da.y O (PO), P7, Pt4, an.d P90 
(adult). Gene expression kvels were determined 
relative tG a control at ea.ch time point. The 
comrol, a plasmid~derived RNA, was reven;e 
i:ra:nscribcd and ampiified with each PCR sampic. 
After resolving the PCR products with polyi:cry­
!arnide gel electrophoresis (PAGE), th,~ ratio of 
each sample to 1~ontrol band was used as a me.t­
sute of relative gene expression. Data frorn tripH~ 
cate animals were then averaged, and the avernge 
used as the gene expression level at ea,ch time 
point. For each gene, expression levels were nor· 
xnaH7..t~d to inaxin1al ex1)ressio1: in the tll'nc series 
for th~tt gene. Entropy Vi-'a-S calculated for ea<:h of 
the 1 l.2 normalized tempornl expres,,ion p,1ttcrns, 
using the definiti011 , 1-f = - L p! log_, p;, when) pis 
the probability (frnque:ncy) of occurrnnce of a 
level. of gene expression, i. Gene expression was 
binned into three }cvels for this cakulation (see 
Section 4 and the cap ti.on for Table 1 for 
e:xplanati.on), 

7 

(}ene expression 1nicroarra..ys {G'11Jv1TM n1icror::.r­
rnys} ut focytt: Pharmaceuticals were used to as­
say relative gene expression levels of 740() l'at 
genes over a ti:tne series. For each experiment, one 
of three compounds was administered to male rats 
(tripHcate animals), i.p., in <loses known to cause 
toxicity: benzo(a)pyren<:, dofibnite, and ac­
etaminoph-en. Ra.ts were sacrilice<l al six i11terv3.ts 
(12 h, 24 h, 3 days, 7 days, 14 days, and 28 days; 
there arc only five time points for dofibrnle, sine(: 
the 14-day mt d id not survive the treatment) and 
their livers snap frozen in liquid nitrogen. Total 
RN.A was isnlatc~d by the Trizol procedure (Lifo 
Technologies, G~tithersburg, MD), and polyA 
n-LRNA. was selected and purified from total RNA 
by the OligoTex method (Qiagcn, Valencia, CA). 
The rnRNA was then assayed u~ing m.icroarrays, 
with one microaxn,y per time point. The same 
control animal (treated with dimethyl sulfoxlde 
{DMSO) vchic.lc, sacrificed after 12 h) was used 
on an mk~roarrays for comparison \vit.h hepato­
toxin-trcated animais. cDNA.s made fr<;rn sample 
mRNAs were labeled with fluornscent tags: Cy5 
for toxin-treated, and Cy3 for control. Competi­
tive hybridization of the two sets of cDNA for 
DNA probes spotted on microarrnys resuh.ed in 
color differences based on the rntio of CyS to Cy3 
at eacb spot. For i~~tcl, gene represented by a 
probe on the micrnarray, the reiaiiv<: expression 
kvel of toxin-treated to control was then deter­
n:ii.ned. Entropy analysis inch;ded only one rat pm· 
hepatotoxin treatment, and only those gene;; Hrnt 
.have a known function ,wd were Cltpressed 1n all 
three hepal.otoxin treatrncnts (approx. 1000 
genes). F or each gene, expression levels were nor­
mafaed to th<: maximai expression in the time 
series for thal gene. Entropy was then calrnlated 
for each of the lOOfJ temporai expression patterns, 
as described above for the PCR data, except that 
only two bins ,v~~re used. 

Entropy values calculated for genes expressed 
in spinal cord (Table 1) reveal that certain rcccig­
nized fiin.ctional categor1cs nre ov<:r--n.~presented at 
the highc.st entr(!py li~vds. As shown in Fig. 2(A}, 
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Table: 
Entropy for genes cxpress~d k the devek)ping m1 ;;pina! cord" 

Gam;ni, am;uobu\y;-i,~ a"!d 
receptor aipha4 

Nicr::th,ic qcetylcho:ine r~c:ept9r 
a;pha4 

1V .. n1ethy1-t)· aspattaH.~ 
re<x,r,;,)f 2D 

SC? fouvcl/ESTj 

SJ{T2 {s,;.rotvnin ;:cc,~ptor) 
(~HiH.::y nt:Hroirophic facto.r 

Cyc:inB 

Gluh1matc d:,carbo:<yfasc 65 
(GAD65} 

Gh)tam;,te (lec;:rbcxyla1<c 67 
(GAD67) 

Gtti,;Hti~~ ~tni:~obn:yric add 

rct:ep~or g;nnn.:a.2 
ln,,i!i;1-like grnw\h factor 

rcceptc..w 2 
/no;;hol tr:spt1ospha1e ~eceptor 3 
t·Jevr~i cen e.dhe::i,:,r.:. rnolt~nlc 

!victabotro.pk gluta;.nate. receptor 2 
J\,frtn'ootrnpic glutam,{t<.: ~'<'1.~p;or 4 
1\,f:;~tabotr,~pi<~ giutamate :-~cc:ptot 5 
Me,aho1.rnpk glui;m,ah, ,·t:,;eptor 6 
Mr;ia.botn,pic glui.;l:-na1c receptor 8 
Ni~.-:.,tti:i~ tH;ttyk~ho!i"{! reccpH,:.-

«!ph&2 
fll-mc!hyl-D-aspartttt-z rea:ptor 1 
Acidiu fibwbl,1st growth factor 
Choline acctyltra:1sforas1t. 

C:legory H 

iNT 1.585 

iN'T I ~~' .... ~ ... 

Diverse 

mNT l.53 

n,t~.rr LS3 
.P::~p:ide ~igna:ing i .53 

Diverse l.53 

LS3 

l..53 

N'ME 1.53 

i.NTR l 53 

Peptide signaiing 1 •; ·, 

Diw,Slc' J.$3 
Neirroglia.: 1.53 

ll~f:fk~~·:; 

mNT 
mNT 
:-nNT 
a1NT 
m'NT 
iNT 

: 5'.l 
:.53 
1 . .53 
i.53 
L53 
l.53 

iNT 1.53 
Peptide sitnai;ng i.53 
'NME U:!-

Garrimn ?.minob1;.tyric :.icid tNT ! .53 
rccept;Jr gi:mmi: I 

:\·111!;:cnrir:i,; acetyk·-hoHne H~C(:pt(1;: 3 1n: .. ~·T 1.53 

Nc1,roii:am~nt heavy Net:rcgiiai : 53 
rnsrker~ 

iNT \.53 

Midkine 2 

Nicctinic a,.,e!yldwlim~ 
receptc,r a!p,ha5 

Ncstin 

Plaielet-deriv.-:.d growth l°Rct,Jr 
b,,ti: 

l'latdel·derrw,d growth factor 
reccpt,:.,r 

SCl (ne:v£.:;jEST) 
0671~6 ((MD67 splice vari,i:11; 

(.fama:n amin{~bc.tyric ~tciC 
reccptc:· 1,Jph,12 

G:~mm.a aminobutylic acid 
I.{~~eptor alph.s.3 

Garr.rt::.~ Uin?nobin.yric fH~id 
receptr:,r alph:.15 

Gmnme :miinobutyrk acid 
receptor b;,;;ta3 

bs\!li;, Rei:eptor 

Nk:otin:c 1:ce,ylch~!ine 
re,eptot alp}rnJ 

Nerve grnwin fact<J:· 

Nitric oxfrl:t. synthHse 
S:atin 

trkB {a ncuro~r<JpJsil, ;·t:ce.ptcr; 
Brnin·derived !:!":Jrntrc,ihi,: fa,:;or 
Cywct;romc C ci;ida$t~ ~uln:ni; 2 
focsiio1 tris,>hvsphatt' r;,,:1;!:p,nr t 
Ir:{~ga")~ tflsph~'l~phst~ r.;;.i.:~:p~cr 2 
sc;: (1~0 ,,e!fEST) 

Suµero.llide dismutase 
~lun 
Kemtin 

NT 

Ncurog!i~l 
rnark~r:i 

}l 

1.352 

PcptjC~ signa!Jng L352 

Di·terse 
NcwogJ:;.1 

;-nHrker~; 
iNT 

1NT 

:NT 

l .352 
!.224 

l .22,i 

1.224 

iNT t.224 

iN'T i.22.4 

Peptid(! :;igna1ing 1.224 

NME 1.27.4 
J); verse l . 2J . .;~ 

1\:pfa!c s1gnaliq>. 
P,\p!i,k ~;gr,altr:g 
Diver3c 
Diverso 
Div~rse 
D1V'1l'S<' 

Net:rogHa! 

0.99! 
0991 
(;,991 
C.991 
0/>91 

0.991 
0.986 
i_i,986 

Ni, .. ·otini"; ;!(?~!yfoi.to!ine rcc~ptvr l1'tr' 0.986 
della 

Nt~uron .. specific enolt:tsc Neitroglir:l 0.9S6 
markers 

Ne:.iroftt:mc.:.1t r:'ltiHur;; ~f)~m.1.::~e}isl 0.9~6 
rna.rkers 

t,r .. n-;;;,hyl·D-~.si,'-~tt~He rec::p\c,r :NT 
2A 

trkC (a i~~·urotrophh: re:;eptor} Peptide ~ign?.ling 0.986 
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Table l (Co:,rinued) 

Ger:.c 

NT.> (a neurct:0r,hir:) 
SiOObctf1 

A tety h.:ht)H.nes~cra.~c 
Br:1h:rr:a (ttans":ript!cn fact<>f) 
Ci~;.nn-i;t ttminobt1:ydc &cici rt~,~e.ptvr 

g~":!f;.;\~i13 

.W!etabctropic f~futa;.:uitf: rc! .. t~ptnr 3 

Ni,:,)tim:1 o.,1cty!d·,,>:i1,,:; r~ctplor 
alpha7 

Ni:urofilam~nt light 

Synaplopl1ysin 

.SM'f-.3 (scr0to;1!n receptor) 
Ba:;k fibrob1ast gro\.'v'th fnctc~· 
CeJh:h:e\·in 

,;fos 
h:sr:fhi--:ike grc,;.v·th ffH.~tor 2 
l\fo,,ti:rinir; acetylcfwl,ne receptor ,i 

Nicot:riic ,lc,1tylchollne receptor 
alpha6 

5H.TJC (serotonin :::ecc;;,or} 
GHal .fil;riHary i-':C-Jd:c p~·ctcin · 

Ga;n:ria ,:mi11oi.>t:!yric ac:id receptor 
alph3.J 

Gam.:na <1mi1:ohutyrk acid r<?-c:.;;p1or 
betai 

Gamma ,,t~1ind,utytic acid receptor 
b~ta2 

M\:scari.r.i:: a<.)i:)ty!chr,,Hr,c recopwr 2 

l\~ptidt~ ~:grrn llng 
Neur{}glfo ~ 

markers 
NM.E. 

NME 
Divor;;o 
iNT 

11:NT 

iNT 

.Ntiurog!~:;J 
nrndc.t~rs 

lNT 

Neurog;ial 
tn$\rker:; 

/NT 
Peptide $ignalir.g 
Nei.:.rcglial 

r1.:~,rke;-$ 

D(v;crs;;: 
P(;pUde signalirig 
n1NT 

INT 

rr1N'f 
NCtliOf;fo,J 

r.1arkets 
iNT 

,NT 

iNT 

mNT 

rnNT 

H 

l.53 

~.436 
: 4% 
! .436 

l.436 

<3ene 

1ll$llfo! 2 
Mydin oligo(fo:ncrccytc 

t\lyc(,protd(: 
1·ransfon::1tng growth fat~1or 

::t~r.eptot 
CRA.F 
CyclinA 
DD63.2 :'novd/HST) 

Orowth--assccia.tcd pro,cin 43 

PeFtkic ~fgn~l!it:g 
Ncu!og!iaJ 

mi:rkeri> 
Peptide signalir.g 

Div~rse 
r)~V~!S~! 

D:vcc:tl: 

N~:.:roilinl 
£:H..-l~·JH~rs 

Ji 

0.918 
0.918 

0.764 
0.764 
{),'/64 

(1.764 

NME 0.764 

l A36 f;mihn-ll.:.-<: growth factor 
re,;epto, 1 

l .4:,6 Mkmt:lbule-;,r:soch,,e<l prt\tc:n Neuroglbi 0.764 

! '.•92 
J .392 

;,392 
1.392 

l.352 
U52 

1.352 

:352 

1.352 

markers 
I"~~1fH C. i64 

PrcGAD67 NJ\.,1E 
SC6 (novcJiEST} D,vers~ 
Cytochro.a--:e c: cxidase subcnit tJ1vtrs:;. 

Fibrnt>!ast growth facto, rect~p,or Pepti,fo sigr,ding 
inst:Hu l P.cptid~ signr:Hag 
}iicotinic a::.ctykJto1il,t~ n~cept~,r i'NT 

opf:ilan 
Pleiotrophin 

trk (a m~mo,rophin rec,mto,} 
Act:n 

Ciliary nclirntrnphic fi:c!or 
receptor 

H2AZ (i, his,on,~) 

"Pla.tclet·dcdvcd growitJ fH.tter 
a!pirn 

T-con:plcx p:·-1\ein (,tanscdptit,n 
fo,;;.,or} 

Peptide s ignahr,g 

Peptide signa;ing 
i)ivcrse 

Peptide ~ipiaHng 

Dtvcrtc 

Peplidc :,ignaling 

Divcr,c 

0.764 
0.764 
0.5()3 

0.503 
0.50.1 
0.5(;3 

0.50.l 

0.503 
() 

fl 

0 

0 

9 

n Sh::.nnon entr:.)py for i i2 gen~ ~xp~~S$~d in ni: s.p:rH;: t.r.,rd f<>r dcveloµrru;snaf :su~ncs ranging f;:,:nn e;nb;yor:k day .l l tf> n.d~H 
(pos(r.,:!al ,fay 90). N°()rrr;;;lrz.t1d dme ~<::ries data were groupt1d i;,to :h·<:e mR,"J/\. e.~pn:s;;ion kvr:fa or b,ns: Mn ! < 0.34; bin 2 ra;iH~'., 
from G.34 to 0.66; bin :; ranges from 0.67 t,i !.OU. {See \Ver: et al., l'i98 for .normf:lizcd rl;:1a an<l http:i/rsb.]nfo.n:h g,w/moi-p!:y:.ir.,1/ 
PN/\$/(JE!vHab!cJnrrif fGr rH~"' tt~ta.) Entropy (fl} ;:..:aH then calculated for eac:b gen~ ;,1~ing the defini1ion li .u. -~ P! iog,; p,, where 
p i~ the freqt:ency of il gene ~::xpres:,ion JeveJ~ /. for ~ht: an-;c:. ~<:ri{~~ h' i$ expre.~<;ed in bits. Ahbr~v;~:ions; jNT.: i~)i~otropk~ 
n'! . .JrrJtr;·H~sn~Jth-:1· ,~~ceptc.::..:;; mNT1 !nctab~t;oph.~ neurotra.nsn1~lter receptor~; Nfvtlt r:e:irn1.r::nsn~:tt~r rn<~.t~b~;J;2!ng e1.r1.yines . 

the ionotropic neurolnmsmitter receptors are <:on• 
centraLcd at the highest entropy level (1.58.S bits), 
with almost 3.5-fotd a.s :many as were expected. 

(This parucular d,1..<.S of genes repre:;ents 22% of 
the iotal assay, but 75% of genes with an entropy 
of l .585 bits.) At t:hi) next highest emropy vah,e, 
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A 

4,00 • ,,,,,, .. ,, .. _..,,._ ...... , .. ,,,,,, .......................... ,...,. .. __ ••••••••••••••••,,ou,,, ............... : 

3.i)(l · 

2.00 · 

0.00 

mNT iNT 

f ......................... , .. ·······~····. ·········. : 

~ 
................... ~ j 

pep:id.; 
and PR 

NME 

Oisne C~t&gtsr!~* 

mNT iNT pcp!idc 
and 'f'R 

Gene Casegoriass 

NME 

f'lg. :!. Rt~presi:-ntiition cf h,m:.tioiwi ;;.;.tcgotfos at high <':!?Jtr<>py in mt spi!;;.J cord devr.lcp1:1ent. (A) At l.585 biw t>f cntrnpy, 
iCElOtrup!c n~urotrt-,nH-rnjti<~r ro;ce.p:or~ {iNT) art r~pr~seiited. t:t. ;.;,ore than tb:rro thnes the expect~.<i freqlttru)y~ ,vhHe n1c;;3.~"1tropic 
aeurni.l'ansmlttcr tec,:pt::.ll's (niNT), p,1-r,tides and p~Hc1!;) rec~ptors (pc!)tide and PR), n.nd ncurmraJlsm:t\er rnernboiizfa,g eiw.ynws 
\N:ME) Me net repre::er,ted in al!. {B) At l.53 bits, the next highe..,t entropy value~, mNT and NME ncrnr at mer;: than two-fold thelr 
.expected freq,icndcs, while peptide and PR a.re- found in the sa.m,~ relative nhund;mce as in ,he iota.I fi&say, a .. ,d iNT are somewhat 
Uttdf~r,,..repte.~r~teci. 

Tahl:z 2 
F,mctiona; category reprCS<'-nMtion M difforen, levels cf entropy in developLug rfil. ~pina! cord" 

lS/5.5 L53 1.436 un 1.3S2 i.224 ().991 0.9S(i 0.764 D.SOJ 0 

mNT 0.27 0.13 0.14 (J.23 O,Ll 
;NT 0.75 ll.17 0.3.& G.29 0.31 1),45 lU5 0.17 
Peptide .J':" PR . ().23 iJ.2.9 ll.:H {'J.27 l\ :,, 

1... .. 1,! (J.13 0.67 O.H.i {.t6"l o.so 
Nl'AE UJ7 O.J3 0.18 -' {UO 

~ Prnportlol\ of r:v,;;y ,~ntropy level t-i::cu_pkd by diffel.'<~1:t fu:,ctiona! categories of get~es in $pirml cord Jevi:)loprrnmt. Totll!s do not 
equn.J i because only th,~ four forg,~st funcU,,na\ c1itegorie$ .,m: inchuied in the t~ble: mNT, ir.etabotropic neurotwnsmitter rl!'-eeptor~ 
(G p;-otei1H:oupled rcoe,:>tc:rs); iNT, .ionotropic neu:-ctra:ismittr::r rcc~µtOl':.; µep,jde or PR, peptides or p::pdde n:ctp,ors free"zr,tor 
tyrosh1c kinasos); and J~tfE, ncutotrnr:auiitt;,;;;: inttab~)l;7.j;.,g er;.zyiries. 

1.53 bits, the .rnetabotropic neurotransmitter re­
cepton; and neurotransmitter met.abolhing en­
zyrn.e genes are ovtr•represente<l (Fig, 2(BY). 
The proportion of every entropy level occupied 
by difiorent i'u:n<:tion.a1 categ'1rks of genes is 
shovni in. Ta.bk 2. Hoth ionotropic and 
meta.bottopic neurotrnnsmiHer re..."Cptor genes 
are cleady bia.sc<l to-.vard high entropy. C,:)nv 
vcrseiy, pepti<le and peptide :r,~ceptor genes 
a.re represented at expected levi:ll.:s at high en­
tropy values, and over-represented at low en­
tr<ipy. 

Sh.:nilar}y, entropy cak-u1atio!ls fot the toxicol­
ogy data show cmi<:entratiom of functional cate-­
gories at the highest entropy vahlc for all three 
expm:iments. F(1r example, in the acetaminophen 
and dofibratc expedmet1ts, the lfavopr,')teins are 
in 3.1- an.d 5.3-foid the expected proportion, re· 
spcctively, at the highest entropy value. See 
Table 3 for nwre detaiis. Most of th,~ genes 
have !ow entropy with only 5---B% of them at 
the highest entropy value. In addWo.n, fa.'!' distri· 
bution of genes amnng the four 1.m.trnpy levels 
nppe;~n; to he exponential, ns shown in Fig. 3. 
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4. D.iscus~km 

The application of Sham:wn entropy reduces 
the nmge of potential drug targets to a more 
manageable size. By focusing cm the genes with 
the highest cHtr.opy jn a. particular disease model, 
!irni!ed resources may be concentrated on those 
shown to b(: the most important participants in a 

Represe~tution nr g~n<: f:.wc;io11;;l categ(>rie~ rit highest level nf 
entropy in a h-,xicolngy st:1dy of ra.t livera 

Ber.zo(a)pyr!me 

r~~nf;{ionii.1 
category fo~ 
tot:l flSSilj 

Ferment~tion ! .5 
1-J.exosyltra:1~:ferasc.~ ! 6 
Pcrox.tsor(}<; 24 
S~riH~ cntl:Jp:;ptidf:SCS 2) 

Ribosome, ~mall 2S 
su::mmt 

Ste,ol. steroid l 5 
and ,sop;:cr,oid 
meta bolisrn 

\i./ith a qi:inof:·!' or 
related (;osnpound 

c,;r:x:;,:y .. \ya~s 
C~rboxyHc csi.er 

hydr,1l;i!:es 
F1~v•)prv:!:ins 
G h.!ta;r:~-:r,~ farndy 
· f ;:t:r:snn~it::i~:es 

{h;:Hnotransf~t;.{s!:s) 

(:arboxy!k· c-stcr 
by(;r:.',Ja:;cs 

F1~v-.,pn.~U!i;;.s 
GJut:.!m~J:;;; f~1r.ily 
1} n~H ;neUiboH$ittl 
\\':th •)x)·gcr: ftS 

acceptor 

l4 

\5 
l ~ ., 

24 
H) 

10 

: ) 

24 
10 
13 
25 

higtu~~t entropy 
cat~fO!y in rt:t'lti~:! 
to expected 

i.l 
5.1 
3.4 
:u 
5 l 

5.4 

3.4 
5.0 

3.1 
3.8 
3.f; 

4.3 

5.3 
li.4 
4.9 
3.4 

• F\l,;,'.\:Orrnl categories over-represented at high r:r.tr,1,1y in ;; 
:<)xit(')logy study of ra, !iw,. Li,;t,xi MC tho~e oa,egofie;; found 
to be !H k,., t ,hree titm,~ ;i.s prevalent at the highest entwpy 
:e,:el /IS lhey were for the entlrc assay (Fm~mi.or,al c!,issiUca­
tiou:. ate fron1 the fi.s;;ct:on.&~ hierarchy developed at .h:cyte 
Phafff:t:!;e:nicals Jnc.). 

il 

disease process. Results from our toxicology study 
suggest that very high entrnpy genes may repre·· 
sent kss than 10% of the. genome, and that most 
genes have low entropy, at least in response to 
toxins. Further, !ht:: observation that certain func· 
tional da:;s,~s of gene:; arc concemrnted at high 
entropy levels may be. usefol i.n further studies, 
pennitting a focus on the asi,ay of ,nore genes in 
those categories. 

Given that the high entropy list may contain as 
many as 500- 1000 genes for an assay of lO 000, 
decisions .rrn.1st be .made ail to w.hich of these 
would make the best. targets for ia.borntory test .. 
ing. The most practical approach Jo this problem 
is the selection of :receptors for which ligands Hre 
already known. For instance, Sl!ppose that genes 
for a grnup of metabotropic rec:eptors have high 
entropy in an animal model of a degenerative 
disease. Although these particular re<:cpto.rs may 
never have been ussociaied with that disease be­
fore, given their hlgh entropy lt wnukt be worth 
treating a set of animals with agonists or antago­
nists for these receptors, to determine whether 
lhere are any effects on the pathology. 

The applfoation of Shannon entrnpy in the 
,mi1ysis of mRNA patt,~rr:s may be Jimited by the 
possibiiity of poor l~orr.dations bet ween trnnscript 
abun<l.Hnce ;rnd protein activity. For e,rnr.npk, 
some high entropy gene expression patter.ns .rnay 
corrnspond to low entropy protein expression or 
prot~~in activity patterns. In this case, the high 
entropy short list would be contaminated by genes 
that ~1ct\i,1lly have low en.tropy in a fundional 
sense. Instances of poor correhrtio.ns between 
rnRNA expression an<l protein expression have 
been found in yeast (Gygi et Rl., 1999). Hm,vever, 
many studies have shown that transcript and 
protein abunda.:1ce or activity are well-·COtTelated 
over time series and arrntomirn.l regions, a:; in the 
c.ases oC opiate re<:eptor distribution (George et 
al., J991i), iipoprotein lipase 1tctivity (Uc.hid.a et 
al., 1995) and a<lenosim) receptor expression 
(Mathern.e et al., 1996). 

Another possible :.ource of false high (~ntropy 
values is the problem of binning artifacts caused 
by d<1ta points il,at lie dose to, and on either side 
of, bin boundaries. Thi~ problem, whi.ch dimi:n-
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Fig. 3. 1-listojj.rnnl'i t..,f f;;.:lf.tionn! catego:tc..') oc:c~tXiJig ai d.iffo.r-­
,:r:t entropy v,,bes in ral liver t.::xirX>foBY study. Most of the! 
gent ~r.prr:ssit"n1 pn?terr,.s exhibit low ,1ntrop/,. re.ganH~ss cf 
to;,; in administered (bc:~2.,,(:.x)pyrMH!, nc;;,;3.ninophen, or clofi· 
bra.it~). S:nc~ e;;ch gene: fal1s, undc:.- a r1un·:.ber of fur:Ciior:ul 
cait~goric~ ... th.:- :oh:J ntu.nb-e:: t')f 'hits' js .a.b,,ut -·1000 (four tin1cs 
ihe ntHt3be: of gcr:~s). Entroµy 'J'.:=>.s :.~ak~\t1::ted based i)n 5~vcn 
thnc potr:l!i fbr ban;~,:)(a)pyrenc antl \.'\\.>~\.an,fat(>ph~n. ~;nd si:< 
tin~c points for r;!ofibrat~~: i his: :nch1dea the ·1.cn/ hu~~ p;)!nt 
. (DMSO control), 

ishc'.S with higher bin numbers, can be rectified by 
graphing the expression patterns of the final short 
list of drug ta.:rgct can<lic.btes and eliminating low 
(:o tropy genes by visual' insp(:ctkm. 

Oth~~r limitation.s are less impottant, since. they 
introduce error on tht~ side of low entrnpy. This 
includes proteins that are regulated by posHrnn­
scdptwnal or posH:rnnsl.ational events, ~uch as 
phosphc,rylation, regardless of (:hanges in mm­
script abundirn<:e. A.nother example 1s the ca.se of 

genes that shovr little variation in expression, bit 
could, by some unknown pathway, h,wc an effcc.t 
on the disease if perturbed. False low entropy 
values may be obtained for genes that fh.ictuate 
over uncxpecte.diy short tirrtt~ intervals, and for 
those Hrnt bave a single, large measurement error 
such 1:1s a very high (ir very kwt' expression value 
in a time series or anatomical su.rv,~y. In additi.on, 
so.me t'!rgets w!ll he missed if they initiate Hie 
disease process with a single spike. These exam­
ples would not interfere with uii:: use of the high 
entropy H:lt, howev<:r. Given :rn estimated l GO 000 
or more human genes, it mitkes sense to concert·· 
trnte fonited i·esoun;es on tho,;e that are 'likely' 
participants in disease deveiopment ····· the high 
entropy ge.n,~s . 

To further illustrate the appropriateness of en­
tropy as a mes.sure of biological complexity, it 
may be worthwliile to conskkr :cmother possible 
measure of g,e.!1e expression paitert!S, such as t.he 
variance. At the Santa Fe Institute, it was demon­
strated that, for statis(icai re,1i;ons, the number of 
bins used in entropy calcu.lations shoul<l be less 
than or equal to ihe iog of the m1mber of events 
(.Bruce Sawhill, personal communication). There­
fore, in the cHse of patterns with fewer than eight 
thne points or anato::r:icc.J regio11s> expression lev ... 
eh: <-~m be binned .ini.o n;) rnore than two levels. fo 
thif< situation, the varianr:.e wm produce the same 
rank ordering of genes as will entropy. Howev~r. 
in cases that allow for :more than two bins, the 
merit:; ;)f <:ntropy become apparent. The variance 
places an emphasis on the actual distance between 
expre-ssior: levels, thereby jnffating Ul('. rnnk of 
certain patterrts \Yith Jo\Y' tntropy, vvhile reducing 
the rank of the most complex patterns (Fig. 4) . 
The variance: would therefore functjon more :is a 
distance measure for changes bet.ween expression 
k:veh;, -rather than as a measure of comple>i.ity . 

It con.ld be argued, on ih<.~ other hand, that 
expression level differences arc import.ant, and 
that entrnpy fails to a<.:coum for this. However, if 
sampling intervHls are of the appropriate size, a 
jump in expression frnm, e.g. level l to level 3 
suggests that Jeyei 2 1nay not be physiologi<:al!y 
relevant.. Biologkal systems need time to respond 
to a c.han.ge in gene expression~ and sair:plin.g 
intervais shot:1<l be sei~~ct::'.d based on knowledge 
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of the rates of response for each system. Fur­
ther, entropy recogn;zes the most efficient distri­
bution of expression levels. lf a gene has an 
entropy value near ihe lheoreticitl maximum, 
then nil expression lev<~h win occur for appr(lxi-· 
mately equal time periods. For example, for 
thrx bins, a near-maxfrna1 entropy lime serit~s 
will he at each of the thee expression leveb for 
a significant portion <;).f the time comse. This 
decreases the chance that an expression levd ls 
irrelevant physiologically. 

The appiicalion of entropy improves wii.h 
large arnounts of gene t~x.pr.ession data. In some 
siti..,ations, however, it may not be cconon:dcal to 
coUcct data from large numbers of time points 
or anatomical regiong. This may be a problem 
in that a limited number of data points will 
restrict the number of. ent ropy values. For ex­
ample, in the case of seven time points and two 
bin:~. as in our toxicology study (seven includes 
the DMSO control or 'zero' time point). the re­
sult '-l<fiH be four diftercnt entropy values. It 
wo\:l.d then be possible to focus d.rug discovery 
efforts ,)n the set of genes that have the highest 
of four entropy values. 1t is likely that given a 

. ___ 1 _7 ;im: poi:its, ; _bin~~:ff 
1
~.v:iu: 0 I n ___ o" 

1 1 2 1 1 1 1 \}. U (}, .59 
2 2 2 2 Z 2 l O, U O, S9 
1 1 2 2 1 1 1. O. H O, 86 
:Z 2 2 2 1 1 l,0 • .290.99 

" ~ 8 time points, 3~s. I "l·;i·t: • ·lt 

3 3 3 3 3 3 ;~ z to.2:t'C .Bl 
3 3 1 1 1 1 .:t :1.! o, e~ o. u 
3 3 2 2 2 2 ~ 2 1 0. 21. 0. 81 
1 1 1 1 3 s i ·::i 1. H 1. oo 
2 2 2 2 3 3 ] 3 0. ~~ 1. 00 
1 2 3 2 l 1 1 :!. 0. 57 L 30 
3 3 3 2 2 2 1 l O. 70 l, 56 

F:g. 4. ,E;1tropy (lfj v~ ·tariance (Var.). Upper pan1:): var:am:e 
and entropy produce the ~it.fft~ rnr:k o;·dering nf time series if 
e·niy t.i:i..·o bins ~:re used. LO'lver pa,1d: v\:ifh three or lnore bins, 
t~ntt"opy rank;, ihf: ;.no!it con:ple.x pat:en: &s h;ghest (1.56). 
while ~.1a;:;;n-:.ce placts ~his pattern ir~ th{; 1u:ddh.~ ,;;f the ranking 
(U.70j T'r,f; two high:ighted tirr:~ sc:t:e:, ha,:e th.:. sarne entropy, 
but wid<:.iy ditT,:rtng vr:rh:nces t.h nt. :;mph~;dit expretsion lovc1 
cli~:anxs rath-er than patt~rn cornp1cxhy. 

larger number of tilne points, many of the genes 
in that highest entropy category would be 
spread o·ut mnong a number of entropy values, 
Ide~JJy, eac.h gene assayed would have its own 
u.nique cmrnpy, permitting a selection of the 
best, second best, third best, etc., from the rank­
ordered list. Although this woul.d require impos­
s1hly large amounts of data, it is apprnpriale to 
coliect t(S many data points as pnssibk, thereby 
allowing for a large number of entropy values. 
This wiH provide greater precision in sdecting 
the be.st drug target c~m<lidates, 

ldeaHy, experiments sh()u{d be run in parnHe1 
with non,<liseased controls that fC1l1ow the. same 
time course. This will prevent, for example, the 
effods of 110rn1aJ aging from being confused 
with those of a <legenerntive disease. Some gene,<; 
n1ay have high entropy ovGr the course of nor­
ma.i aging; we can su.btract th<! nonx,al .from the 
almormal fluctuations to correct for this, before 
cHlcu.la.ting entropy, In that context, we are cur­
rently conducting studies of degenerative d is­
eases in animals. Through the use of 
:micrnarrnys a.nd RT-PCR) with subsequent 
pharmacological studies, we wHl atte.mpt to 
demonstrate the effectiveness of Shann.on en­
tropy as a goide to discovering new therapeutic 
drug targets . 
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APPLICATION AS FILED - PART I 

(Column 1) (Column 2) 

FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($) 

D BASIC FEE 
(37 CFR 1.16(a). (bl , or /ell 
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D SEARCH FEE 
137 CFR 1. t61kl . m. or lml\ 
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D EXAMINATION FEE N/A 
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N/A N/A 

TOTAL CLAIMS 
minus 20 = (37CFR 1.1 B(i\l X S = 

INDEPENDENT CLAIMS 
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If the specification and drawings exceed 100 sheets 

0 APPLICATION SIZE FEE 
of paper, the applicatio n size fee due is $310 ($155 
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D MU L Tl P LE DEPENDENT CLAIM PRESENT (37 CFR 1.1 BG)) 
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APPLICATION AS AMENDED - PART II 

(Column 1) (Column 2) (Column 3) 
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PRESENT EXTRA RATE ($) ADDITIONAL FEE ($) 

f- AFTER PREVIOUSLY 
z AMENDMENT PAID FOR 
llJ 

Total (37 CFfl :;§: r.rSfill · 46 Minus .. 46 = 0 X s40 = 0 
0 

Independent z . 6 Minus ···6 = 0 X s210 = 0 
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137 CFR 1.16/hl\ 
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:;§: D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16W) <( 

TOTAL ADD 'L FEE 

• If the entry in column 1 is less than the entry in column 2, write ·o· in column 3. LIE 
•• If the "Highest Number Previously Paid For IN THIS SPACE is less than 20, enter "20". /MARCUS MONROE/ 
••• If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 

The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1. 

This collection of 1nformat1on 1s requ ired by 37 CFR 1.16. The information 1s required to obtarn or retain a benefit by the public which 1s to file (and by the US PTO to 
process) an application. Confidentiality is governed by 35 U S.C. 122 and 37 CFR 1 .14. This collection is estimated to take 12 minutes to complete, including gathering, 
prepari ng, and submnting the completed application form to the USPTO. Time will vary depending upon the individual case. Any oomments on the amount of time you 
require to complete this lorm and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. 
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES O R COMPLETED FOR MS TO TH IS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form. call 1-800-PT0-9199 and select option 2 
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Advisory Action 
Application No. 
13/354,941 

Applicant(s) 
CHON ET AL. 

Before the Filing of an Appeal Brief Examiner Art Unit I AIA (First Inventor to File) Status 

CHU CHUAN (JJ) LIU 3777 No 

--The MAILING DA TE of this communication appears on the cover sheet with the correspondence address -­

THE REPLY FILED 19 October 2015 FAILS TO PLACE THIS APPLICATION IN CONDITION FOR ALLOWANCE. 
NO NOTICE OF APPEAL FILED 
1. [gl The reply was filed after a final rejection. No Notice of Appeal has been filed. To avoid abandonment of this application, applicant must timely file 

one of the following replies: (1) an amendment, aftidavit. or other evidence, which places the application in condition for allowance; 
(2) a Notice of Appeal (with appeal fee) in compliance with 37 CFR 41.31 ; or (3) a Request for Continued Examination (RCE) in compliance with 
37 CFR 1.114 if this is a utility or plant application. Note that RCEs are not permitted in design applications. The reply must be filed within one of 
the following time periods: 

a) D The period for reply expires ___ months from the mailing date of the final rejection. 

b) (8J The period for reply expires on : (1) the mailing date of this Advisory Action ; or (2) the date set forth in the final rejection , whichever is later. 
In no event, however, will the statutory period for reply expire later than SIX MONTHS from the mailing date of the final rejection. 

c) D A prior Advisory Action was mailed more than 3 months after the mailing date of the final rejection in response to a first after-final reply filed 
within 2 months of the mailing date of the final rejection . The current period for reply expires months from the mailing date of 
the prior Advisory Action or SIX MONTHS from the mailing date of the final rejection , whichever is earlier. 

Examiner Note: If box 1 is checked, check either box (a) , (b) or (c). ONLY CHECK BOX (b) WHEN THIS ADVISORY ACTION IS THE 
FIRST RESPONSE TO APPLICANTS FIRST AFTER-FINAL REPLY WHICH WAS FILED WITHIN TWO MONTHS OF THE FINAL 
REJECTION. ONLY CHECK BOX (c) IN THE LIMITED SITUATION SET FORTH UNDER BOX (c). See MPEP 706.07(1). 

Extensions of time may be obtained under 37 CFR 1.136{a). The date on which the petition under 37 CFR 1.136{a) and the appropriate 
extension fee have been filed is the date for purposes of determining the period of extension and the corresponding amount of the fee. The 
appropriate extension fee under 37 CFR 1.17(a) is calculated from: (1) the expiration date of the shortened statutory period for reply originally 
set in the final Office action; or (2) as set forth in (b) or (c) above, if checked. Any reply received by the Office later than three months after the 
mailing date of the final rejection , even if timely filed, may reduce any earned patent term adjustment. See 37 CFR 1.704(b). 
NOTICE OF APPEAL 

2. D The Notice of Appeal was filed on __ . A brief in compliance with 37 CFR 41 .37 must be filed within two months of the date of filing the 
Notice of Appeal (37 CFR 41.37{a)) , or any extension thereof (37 CFR 41.37(e)), to avoid dismissal of the appeal. Since a Notice of 
Appeal has been filed, any reply must be filed within the time period set forth in 37 CFR 41.37(a). 

AMENDMENTS 

3. D The proposed amendments filed after a final rejection , but prior to the date of filing a brief, will not be entered because 
a) D They raise new issues that would require further consideration and/or search (see NOTE below); 
b) D They raise the issue of new matter (see NOTE below); 
c) D They are not deemed to place the application in better form for appeal by materially reducing or simplifying the issues for 

appeal; and/or 
d) D They present additional claims without canceling a corresponding number of finally rejected claims. 

NOTE: __ . (See 37 CFR 1.116 and 41.33(a)). 

4. D The amendments are not in compliance with 37 CFR 1.121 . See attached Notice of Non-Compliant Amendment (PTOL-324). 

5. D Applicant's reply has overcome the following rejection(s): __ . 

6. D Newly proposed or amended claim(s) __ would be allowable if submitted in a separate, timely filed amendment canceling the non­
allowable claim(s). 

7. C8J For purposes of appeal , the proposed amendment(s): (a) D will not be entered, or (b) [gl will be entered, and an explanation of how the 
new or amended claims would be rejected is provided below or appended. 

AFFIDAVIT OR OTHER EVIDENCE 

8. DA declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ . 

9. D The affidavit or other evidence filed after final action, but before or on the date of filing a Notice of Appeal will not be entered because 
applicant failed to provide a showing of good and sufficient reasons why the affidavit or other evidence is necessary and was not earlier 
presented. See 37 CFR 1.116(e). 

1 o. D The affidavit or other evidence filed after the date of filing the Notice of Appeal, but prior to the date of tiling a brief, will not be entered 
because the affidavit or other evidence failed to overcome all rejections under appeal and/or appellant fails to provide a showing of good 
and sufficient reasons why it is necessary and was not earlier presented. See 37 CFR 41 .33(d)( 1). 

11. D The affidavit or other evidence is entered. An explanation ot the status of the claims after entry is below or attached. 
REQUEST FOR RECONSIDERATION/OTHER 

12. [gl The request for reconsideration has been considered but does NOT place the application in condition tor allowance because: 
See Continuation Sheet. 

13. D Note the attached Information Disclosure Statemenl(s) . (PTO/SB/08) Paper No(s). __ 
14. [gl Other: PTOL 2323 is attached. 

STATUS OF CLAIMS 

15. The status of the claim(s) is (or will be) as follows: 
Claim(s) allowed: 
Claim(s) objected to: 
Claim(s) rejected: 1.3-9, 18-24,27-34,39-44 and 49-53. 
Claim(s) withdrawn from consideration: 10-17, 35-38, and 45-48. 

/TSE CHEN/ 
Supervisory Patent Examiner, Art Unit 3777 I 

/CHU CHUAN (JJ) LIU/ 
Examiner, Art Unit 3777 

U.S. Patent and Trademark Office 
PTOL-303 (Rev. 08-2013) Advisory Action Before the Filing of an Appeal Brief Part of Paper No. 20151022 
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Continuation Sheet (PTOL-303) Application No. 13/354,941 

Continuation of 12. does NOT place the application in condition for allowance because: 
In regard to the 35 USC 101 rejection, applicant alleged that the claimed invention amounts significantly more than the judicial exception. 

In response, the claims are NOT considered as significantly more than the judicial exception (see the detail analyses in previous action). 
The claim(s) does/do not include additional steps/elements that are sufficient to amount to significantly more than the judicial exception for 
the following reasons (prong 28 of the two-part test). In particular, the claimed steps amount to nothing more than: routine data collection 
and/or insignificant extrasolution activity (e.g. "providing a physiological indicator signal; analyzing the signal by using a handheld mobile 
communication device; and obtaining one or more physiological parameters") ; generic computer functions performing well-understood, 
routine, and conventional activities previously known to the industry (e.g. "using a handheld mobile communication device for detecting 
effects of motion artifacts and associated functions/steps and deciding whether to retain the measurements based on detected effects of 
motion artifacts"; see Greco and Lichter); generic processing steps recited at a high level of generality such that substantially all practical 
applications of the judicial exception(s) are covered (e.g. ""using a handheld mobile communication device for detecting effects of motion 
artifacts and associated functions/steps and deciding whether to retain the measurements based on detected effects of motion artifacts"; 
see Grecoand Lichter"); and/or general instructions to apply or use the judicial exception(s) (e.g. ""using a handheld mobile communication 
device for detecting effects of motion artifacts and associated functions/steps and deciding whether to retain the measurements based on 
detected effects of motion artifacts"; see Greco and Lichter"). These features when considered separately and in combination, do not add 
significantly more to the judicial exception. Additionally, the claims fail to recite any limitations that purport to improve the functioning of the 
computer itself or effect an improvement in any other technology or technical field, or provide meaningful limitations beyond generally 
linking the use of an abstract idea to a particular technological environment. Therefore, the rejections are maintained for the reason of 
record. 

In regard to 35 USC 103(a) rejections, Applicant first alleged that Greco discloses that a number of motion artifacts are missed using 
Shannon entropy and suggest the use of Renji entropy. In response, Greco discloses the at least one indicator of volatility being at least 
Shannon entropy (kurtosis, Shannon's entropy and Renyi's entropy were computed for each trial for each IC, as described in Section Ill). 
Therefore, Greco discloses the use of Shannon entropy for analyzing the ICs in the EEG signals to identify artifacts (i.e. the Shannon 
entropy and associated motion artifacts analysis is/are performed for comparison). Therefore, the rejections are maintained for the reason 
of record. 

In regard to the double patenting rejections, applicant alleged Greco does not teach or suggest using only the measurements of one or 
more physiological parameters to detect the effect of motion artifacts. In response, Greco discloses using only the measurements (ICs 
extracted from the EEG data, see section 111, page 205) to detect the effect of motion artifacts (first paragraph in the right column of page 
203; Sec. IV on page 206 and ICs in section IV. Results of page 206). The measurements taught by Greco comprises the EEG data and 
associated ICs contained in the EEG data. Therefore, the rejections are maintained for the reason of record .. 

2 
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OK TO ENTER: /CCU 

PATENT APPLICATION 
Attorney Docket No. 30210-201 

IN THE UNITED STATES PATENT AND TR.A.DEMARK OFFICE 

Applicants; Ki H. Chon et al. Examiner: LIU, CHU CHUAN 
Application Number: l 3i354:941 Group Art Unit: 3777 
filed: January 20~ 2012 C<m.firrnatkmNo. 9133 
Title: I~HYSIOLOGICAL PARAMETER MONITORING WITH A MOBILE 

COMJVHJNlCATION DEVICE 

BURNS & LEVINSON, LLP 
125 Summer Street 
Boston, M.L\ 02110 
(617) 345~3243 

TO: Mail Sto_p Amendment 
Commissioner for Pate.nts 
P.O. Hox 1450, 
Alexandria, VA 223 l 3~ 1450 

AJ\t!ENDM:ENT AND RESPONSE TO li'l~~~ OFFICE ACTION 

Sir: 

In reply to the final Office. Action dated August 20, 2015, Applicants submit the 

follo\vi.ng amendments and remarks that place t..i-tls application in condition for aHow~nce-or in 

bettt~r fonn for appeal. An After Final Consideration Request form is attached hereto. 

Amendments to the claims begin on page 2 of this paper. 

Remarks begin on page 15 of this paper. 

Attachments to this vaoer also include a conv ofFor.m PTO/SB/434 (1 shecf,·i . 
.A A A.,; , 
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AFCP 2.0 
Decision 

Application No. 

13/354,941 

Examiner 

CHU CHUAN (JJ) LIU 

Applicant(s) 

CHON ET AL. 

Art Unit 

3777 

This is in response to tJ1e Afler Final Consideration Pilot request filed 19 October 2015. 

I. Improper Request - The AFCP 2.0 request is improper for the following reason(s) and tJ1e after fmal amendment submitted with 
the request will be Lr at d under pre-pilot procedure. 

2. Proper Request 

D An AFCP 2.0 request fonn PTO/SB/434 (or equivalent document) was not submitted. 

D A non-broad ning arnendrn nt to at I a tone independent claim wa not ubrniucd . 

D A proper AFCP 2.0 request was submitted in response to the most recent final rejection. 

~ OtJ1er: tJ1e amendment does not change/ amend the scope of tJ1e claim. 

A. After final amendment ubmilled witJ1 the request will not be !Teated under AFCP 2.0. 
Th after final amendment cannot be reviewed and a eru·ch conduct d witJ1in tJ1e guideline of tJ1e pilot program. 

D The after final amendment will be treated under pre-pilot procedure. 

B. Updated search and/or completed additional consideration. 
The examiner performed an updated earch and/or comp! t d additional con id ration of l11e after final am ndment 
within l11e tirn authorized for the pilot program. Th result.(s) of tJ1e updated earch and/or compl ted additional 
consideration ar : 

U.S. Patent and Trademarl< Office 

PTOL-2323 (Rev. 10-14) 

D 1. All of the rejections in the most recent final Office action are overcome and a Notice of Allowance is 
issued herewith. 

D 2. The after final amendment would not overcome all of the rej ction in tJ1e mo t recent final Offic action. 
See attached interview summary for forth rd tai l . 

D 3. The after frnal amendment was reviewed and it raises a new issue(s). See attached interview summa1y for 
further details. 

D 4. The after final amendment raise new i su , but would overcom all of the rejection in tlle mo t recent 
final Office action. A decision on detem1ining allowability could not be made witJ1in the guideline of the 
pilol. See attached interview summruy for further details, including any newly discovered prior rut. 

D 5. Other: 

Examiner Note: Plea e attach an interview summary when neces a1y as described above. 

AFCP 2.0 Decision Part of Paper No. 20151022 
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Doc code: RCEX PTO/SB/30EFS (07-09) 
Doc description: Request for Continued Examination (RCE) Approved for use through 07/3112012. 0MB 0651-0031 

U .S . Patent and Trademark Office ; U .S . DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persoos are required lo respond to a collection of information unless il contains a valid 0MB control number. 

REQUEST FOR CONTINUED EXAMINATION(RCE)TRANSMITTAL 
(Submitted Only via EFS-Web) 

Application 
13354941 I Filing I 2012-01-20 

Docket Number 
30210-201 I Art I 3777 Number Date (if applicable) Unit 

First Named 
KiH . Chon 

Examiner 
Chu Chuan Liu 

Inventor Name 

This is a Request for Continued Examination (RCE) under 37 CFR 1.114 of the above-identified application. 
Request for Continued Examination (RCE) practice under 37 CFR 1.114 does not apply to any utility or plant application filed prior to June 8. 
1995, or to any design application. The Instruction Sheet for this form is located at WWW.USPTO.GOV 

SUBMISSION REQUIRED UNDER 37 CFR 1.114 

Note: If the RCE is proper, any previously filed unentered amendments and amendments enclosed with the RCE will be entered in the order 
in which they were filed unless applicant instructs otherwise . If applicant does not wish to have any previously fi led unentered amendment(s) 
entered, applicant must request non---€ntry of such amendment(s)_ 

!gJ Previously submitted. If a final Office action is outstanding, any amendments filed after the final Office action may be considered as a 
submission even if this box is not checked. 

D Consider the arguments in the Appeal Brief or Reply Brief previously filed on 

D Other 

D Enclosed 

D Amendment/Reply 

D Information Disclosure Statement (IDS) 

D Affdavit(s)/ Declaration(s) 

D Other 

MISCELLANEOUS 

D Suspension of action on the above-identified application is requested under 37 CFR 1.103(c) for a period of months 
(Period of suspension shal l not exceed 3 months; Fee under 37 CFR 1.1 7( i) required) 

D Other 

FEES 

The RCE fee under 37 CFR 1.17(e) is required by 37 CFR 1.114 when the RCE is filed. 
lg] The Director is hereby authorized to charge any underpayment of fees, or credit any overpayments, to 

Deposit Account No 032410 

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED 

~ Patent Practitioner Sig nature 

D Applicant Signature 

EFS - Web 2.1.15 
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Doc code: RCEX PTO/SB/30EFS (07-09) 
Doc description: Request for Continued Examination (RCE) Approved for use through 07/3112012. 0MB 0651-0031 

Signature 

Name 

U .S . Patent and Trademark Office ; U .S . DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persoos are required lo respond to a collection of informat ion unless il contains a valid 0MB control number. 

Signature of Registered U.S. Patent Practitioner 

/Orlando Lopez/ Date (YYYY-MM-DD} 2015-10-30 

Orlando Lopez, Ph.D. Registration Number 46880 

This collection of information is required by 37 CFR 1.114. The information is requ ired to obtain or retain a benefit by the public which is to 
fi le (and by the USPTO to process) an application. Confidential ity is governed by 35 U.S.C. 122 and 37 CFR 1 .11 and 1.14 . This collection is 
estimated to take 12 minutes to complete, including gathering , preparing, and submitting the completed application form to the USPTO_ Time 
w ill vary depending upon the individual case _ Any comments on the amount of time you require to complete this form and/or suggestions for 
reducing this burden , should be sent to the Chief Information Officer. U.S. Patent and Trademark Office, U.S. Department of Commerce, 
P.O. Box 1450. Alexandria, VA 22313-1450 . 

If you need assistance in completing the form, ca/11-800-PT0-9199 and select option 2. 

EFS - Web 2.1.15 
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Privacy Act Statement 

The Privacy Act of 197 4 (P .L. 93-579) requires that you be given certain information in connection with your submission of the 
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be 
advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information 
solicited is voluntary; and (3} the principal purpose for which the information is used by the U.S. Patent and Trademark Office 
is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested 
information, the U .S. Patent and Trademark Office may not be able to process and/or examine your submission, which may 
result in termination of proceedings or abandonment of the application or expiration of the patent. 

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

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

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

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

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

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal , State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 

EFS - Web 2.1.15 
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Electronic Acknowledgement Receipt 

EFS ID: 23940215 

Application Number: 13354941 

International Application Number: 

Confirmation Number: 9133 

Title of Invention: 
PHYSIOLOGICAL PARAMETER MONITORING WITH A MOBILE 
COMMUNICATION DEVICE 

First Named Inventor/Applicant Name: KiH.Chon 

Customer Number: 26486 

Filer: Marlo Schepper Grolnic 

Filer Authorized By: 

Attorney Docket Number: 30210-201 

Receipt Date: 30-0CT-2015 

Filing Date: 20-JAN-2012 

Time Stamp: 11:05:00 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes)/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

833119 

1 
Request for Continued Examination 

201 RCETrans2.pdf no 3 
(RCE) 

S7cl 7>cb289< I 907b0<.<115264afe8cac"l69 
500( 

Warnings: 

Information: 
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Total Files Size (in bytes) 833119 

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

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/E0/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/R0/105) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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Electronic Patent Application Fee Transmittal 

Application Number: 13354941 

Filing Date: 20-Jan-2012 

Title of Invention: 
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Applicant-Initiated Interview Summary 

Application No. 

13/354,941 

Examiner 

CHU CHUAN (JJ) LIU 

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

(1) Chu Chuan Liu. 

(2) Tse Chen. 

Date of Interview: 05 November 2015. 

Type: IZI Telephonic O Video Conference 
0 Personal [copy given to: 0 applicant 

Exhibit shown or demonstration conducted: 0 Yes 
If Yes, brief description: __ . 

(3) Orlando Lopez. 

(4) __ . 

0 applicant's representative] 

0No. 

Issues Discussed 1Z1101 0112 0102 IZl103 OOthers 
(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion) 

Claim(s) discussed: j. 

Identification of prior art discussed: Greco. 

Substance of Interview 

Applicant(s) 

CHON ET AL. 

Art Unit 

3777 

(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a 
reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc ... ) 

During the interview. attorney explained his position with respect to the Greco reference for the 103 reiection. Attorney 
alleged that Greco teaches away from using Shannon's entropy in the physiological data. Examiner indicated how 
Greco met the claimed limitations because Shannon's entropy was utilized in the analyses of the EEG signals. No 
agreement was reached. In regard to the 101 reiection. Attorney indicated the claimed invention utilizes a handheld 
mobile communication device to perform the Shannon's entropy analysis. Examiner indicated the formal response will 
be considered with respect to the most recent eligibility guidance. In regard to the double patenting reiection. Attorney 
consulted with the examiner and potential options were discussed. 

Applicant recordation instructions: The formal written reply to the last Office action must include the substance of the interview. (See MPEP 
section 713.04 ). If a reply to the last Office action has already been filed, applicant is given a non-extendable period of the longer of one month or 
thirty days from this interview date, or the mailing date of this interview summary form, whichever is later, to file a statement of the substance of the 
interview 

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of 
the substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the 
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the 
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised. 

0 Attachment 

/CHU CHUAN (JJ) LIU/ 
Examiner, Art Unit 3777 

U.S. Patent and Trademark Office 

PTOL-413 (Rev. 8/11/2010) 

/TSE CHEN/ 
Supervisory Patent Examiner, Art Unit 3777 

Interview Summary Paper No. 20151105 
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Summary of Record of Interview Requirements 

Manual of Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record 
A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the 
application whether or not an agreement with the examiner was reached at the interview. 

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews 
Paragraph (b) 

In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as 
warranting favorable action must be filed by the applicant. An interview does not remove the necessity for reply to Office action as specified in§§ 1.111, 1.135. (35 U.S.C. 132) 

37 CFR §1.2 Business to be transacted in writing. 
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and 
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to 
any alleged oral promise, stipulation, or understanding in relation to which there is disagreement or doubt. 

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself 
incomplete through the failure to record the substance of interviews. 

It is the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application file, unless 
the examiner indicates he or she will do so. It is the examiner's responsibility to see that such a record is made and to correct material inaccuracies 
which bear directly on the question of patentability. 

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the 
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction 
requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or pointing 
out typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the 
substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required. 

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portion of the file, and listed on the 
"Contents" section of the file wrapper. In a personal interview, a duplicate of the Form is given to the applicant (or attorney or agent) at the 
conclusion of the interview. In the case of a telephone or video-conference interview, the copy is mailed to the applicant's correspondence address 
either with or prior to the next official communication. If additional correspondence from the examiner is not likely before an allowance or if other 
circumstances dictate, the Form should be mailed promptly after the interview rather than with the next official communication. 

The Form provides for recordation of the following information: 
-Application Number (Series Code and Serial Number) 
- Name of applicant 
- Name of examiner 
- Date of interview 
- Type of interview (telephonic, video-conference, or personal) 
- Name of participant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.) 
-An indication whether or not an exhibit was shown or a demonstration conducted 
-An identification of the specific prior art discussed 

An indication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by 
attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does 
not restrict further action by the examiner to the contrary. 

- The signature of the examiner who conducted the interview (if Form is not an attachment to a signed Office action) 

It is desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It 
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview 
unless it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the 
substance of the interview. 

A complete and proper recordation of the substance of any interview should include at least the following applicable items: 
1) A brief description of the nature of any exhibit shown or any demonstration conducted, 
2) an identification of the claims discussed, 
3) an identification of the specific prior art discussed, 
4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on the 

Interview Summary Form completed by the Examiner, 
5) a brief identification of the general thrust of the principal arguments presented to the examiner, 

(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not 
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the 
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully 
describe those arguments which he or she feels were or might be persuasive to the examiner.) 

6) a general indication of any other pertinent matters discussed, and 
7) if appropriate, the general results or outcome of the interview unless already described in the Interview Summary Form completed by 

the examiner. 
Examiners are expected to carefully review the applicant's record of the substance of an interview. If the record is not complete and 

accurate, the examiner will give the applicant an extendable one month time period to correct the record. 

Examiner to Check for Accuracy 

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiner's version of the 
statement attributed to him or her. If the record is complete and accurate, the examiner should place the indication, "Interview Record OK" on the 
paper recording the substance of the interview along with the date and the examiner's initials. 
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Office Action Summary 

Application No. 
13/354,941 

Examiner 
CHU CHUAN (JJ) LIU 

Applicant(s) 
CHON ET AL. 

Art Unit 
3777 

AIA (First Inventor to File) 
Status 
No 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address -­
Period for Reply 

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

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 
If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 
1 )~ Responsive to communication(s) filed on 10/30/2015. 

0 A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ . 

2a)0 This action is FINAL. 2b)~ This action is non-final. 

3)0 An election was made by the applicant in response to a restriction requirement set forth during the interview on 

__ ; the restriction requirement and election have been incorporated into this action. 

4)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213. 

Disposition of Claims* 
5)~ Claim(s) 1.3-24 and 27-53 is/are pending in the application. 

5a) Of the above claim(s) 10-17.35-38 and 45-48 is/are withdrawn from consideration. 

6)0 Claim(s) __ is/are allowed. 

7)~ Claim(s) 1. 3-9. 18-24. 27-34. 39-44. and 49-53 is/are rejected. 

8)0 Claim(s) __ is/are objected to. 

9)0 Claim(s) __ are subject to restriction and/or election requirement. 

* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a 

participating intellectual property office for the corresponding application. For more information, please see 

http:ilwww.uspto.gov/patents/init events/pph/index.isp or send an inquiry to PPHfeedback(wuspto.aov. 

Application Papers 
10)0 The specification is objected to by the Examiner. 

11 )0 The drawing(s) filed on __ is/are: a)O accepted or b)O objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d). 

Priority under 35 U.S.C. § 119 
12)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 
a)O All b)O Some** c)O None of the: 

1.0 

2.0 

3.0 

Certified copies of the priority documents have been received. 

Certified copies of the priority documents have been received in Application No. __ . 

Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 

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

Attachment{s) 

1) 0 Notice of References Cited (PT0-892) 

2) 0 Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 
Paper No(s)/Mail Date __ . 

U.S. Patent and Trademark Office 
PTOL-326 (Rev. 11-13) Office Action Summary 

3) 0 Interview Summary (PT0-413) 

Paper No(s)/Mail Date. __ . 

4) 0 Other: __ . 

Part of Paper No./Mail Date 20151118 
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Application/Control Number: 13/354,941 

Art Unit: 3777 

DETAILED ACTION 

1. The present application is being examined under the pre-AIA first to invent 

provisions. 

Page 2 

2. A request for continued examination under 37 CFR 1 .114, including the fee set 

forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 

application is eligible for continued examination under 37 CFR 1 .114, and the fee set 

forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 

has been withdrawn pursuant to 37 CFR 1 .114. Applicant's submission filed on 

10/19/2015 has been entered. 

3. The amendments and remarks filed on 10/19/2015 have been fully considered. 

Status of Claims 

4. Claims 1, 3-24, and 27-53 are pending for examination. Claims 10-17, 35-38, and 

45-48 are withdrawn from consideration. Claims 2 and 25-26 are cancelled. 

Claim Rejections - 35 USC § 101- abstract idea 

5. 35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or 
composition of matter, or any new and useful improvement thereof, may obtain a patent 
therefor, subject to the conditions and requirements of this title. 

6. Claims 1, 3-24, and 27-53 are rejected under 35 U.S.C. 101 because the claimed 

inventions are directed to a judicial exception (i.e., a law of nature, a natural 

phenomenon, or an abstract idea) without significantly more. Claims 1, 19, 24, 39, 44, 
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and 49 are directed to an abstract idea. Instant claims 1, 19, 24, 39, 44, and 49 are 

drawn to "method(s) or system(s)" (prong 1 of the two-part test). In this case, the claims 

are directed to the judicial exception of mathematical relationship and/ or ideas, 

which is considered an abstract idea, or concepts similar to those found by the courts to 

be abstract, as they require mathematically relating data and/or comparing data (prong 

2A of the two-part test). See also Federal Register, Vol. 79, No. 241, December 16, 

2014 at 74622, column 2 and see "An algorithm for calculating parameters indicating an 

abnormal condition" or other associated examples, of Identifying Abstract Ideas in July 

2015 Update: Interim Eligibility Guidance. 

The claim(s) does/do not include additional steps/elements that are sufficient to 

amount to significantly more than the judicial exception for the following reasons (prong 

2B of the two-part test). In particular, the claimed steps amount to nothing more than: 

routine data collection and/or insignificant extrasolution activity (e.g. "providing a 

physiological indicator signal; analyzing the signal by using a handheld mobile 

communication device; and obtaining one or more physiological parameters"); generic 

computer functions performing well-understood, routine, and conventional activities 

previously known to the industry (e.g. "using a handheld mobile communication device 

for detecting effects of motion artifacts and associated functions/steps and deciding 

whether to retain the measurements based on detected effects of motion artifacts"; see 

Greco and Lichter below); generic processing steps recited at a high level of generality 

such that substantially all practical applications of the judicial exception(s) are covered 

(e.g. "using a handheld mobile communication device for detecting effects of motion 
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artifacts and associated functions/steps and deciding whether to retain the 

Page 4 

measurements based on detected effects of motion artifacts"; see Greco and Lichter 

below); and/or general instructions to apply or use the judicial exception(s) (e.g. "using a 

handheld mobile communication device for detecting effects of motion artifacts and 

associated functions/steps and deciding whether to retain the measurements based on 

detected effects of motion artifacts"; see Greco and Lichter below). 

Therefore, these features when considered separately and in combination, do not 

add significantly more to the judicial exception. Additionally, the claims fail to recite any 

limitations that purport to improve the functioning of the computer itself or effect an 

improvement in any other technology or technical field, or provide meaningful limitations 

beyond generally linking the use of an abstract idea to a particular technological 

environment. 

For additional guidance, applicant is directed generally to MPEP 2106 and to the 

USPTO's December 2014 Interim Guidance on Subject Matter Eligibility (Federal 

Register notice titled 2014 Interim Guidance on Patent Subject Matter Eligibility, 79 FR 

74618) and Identifying Abstract Ideas in July 2015 Update: Interim Eligibility Guidance, 

as above, and http://www.uspto.gov/patent/laws-and-requlations/examination­

policy/2014-interim-quidance-subject-matter-eliqibility-O. 

Claim Rejections - 35 USC § 103 

7. The following is a quotation of pre-AIA 35 U.S.C. 103(a) which forms the basis 

for all obviousness rejections set forth in this Office action: 
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Application/Control Number: 13/354,941 

Art Unit: 3777 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

8. Claims 1, 3-5, 8-9, 24, 27-29, 33-34, and 44 are rejected under pre-AIA 35 

Page 5 

U.S.C. 103(a) as being unpatentable over Greco et al., "Kurtosis, Renyi's Entropy and 

Independent Component Scalp Maps for the Automatic Artifact Rejection from EEG 

data". International Journal of Computer, Information, Systems and Control Engineering 

2(9), January 2008: 180-184 - cited by applicant) in view of Lichter et al. (USPN 

6,159,147 - cited in previous action). In regard to claims 1, 3-5, 24, 27-29 and 44, 

Greco discloses a method and an apparatus for physiological parameter monitoring 

(abstract and associated descriptions), the method comprising: providing a physiological 

indicator signal (electric signals, Fig. 1 and associated descriptions in page 203) 

obtained from a physiological indicator signal sensing component (EEG sensors and a 

recording machine, Fig. 1 and associated descriptions in page 203) to a device 

(EEGLAB, pages 206 and 207; it is inherently that the downloaded program is executed 

by a computer); analyzing, using the device, the physiological indicator signal (amplifier, 

page 203 and Sec. IV, page 206); obtaining, from said analyzing, measurements of one 

or more physiological parameters (EEG signals and associated independent 

components/ ICs in page 206); and detecting, using the device and using only the 

measurements of the one or more physiological parameters (ICs in the detected EEG 

signals pages 205-206), effects of motion artifacts in the measurements of the one or 

more physiological parameters (first paragraph in the right column of page 203; Sec. IV 
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on page 206) and deciding whether to retain the measurements based on detected 

effects of motion artifacts (reject an IC, Sec. IV on page 206), wherein the step of 

detecting effects of motion artifacts in the measurements comprises: a. preprocessing a 

segment from the measurement of one physiological parameter (remove noise, Sec. IV 

on page 206); b. obtaining a value of at least one indicator of volatility, used in 

determining whether motion artifacts are present, for the preprocessed segment; the at 

least one indicator of volatility being at least one of kurtosis and Shannon entropy for 

the preprocessed segment (kurtosis and Shannon entropy, Sec. Ill, A and B, pages 

205-206). c. including the segment in analyses of physiological measurements, when 

comparison of the value of the at least one indicator of volatility with a predetermined 

threshold (threshold of± 1.64, Sec. Ill, A and B, pages 205-206) indicates noise/motion 

artifacts are not present (reject the ICs only when the volatility exceeds the threshold, 

Sec. Ill, A and B, pages 205-206; i.e. the ICs not exceeded the threshold is included); 

and d. selecting another segment of the signal from the physiological measurement and 

proceeding to step (a) when the value of the at least one indicator of volatility is less 

than a predetermined threshold and another segment is available (comparing all ICs 

extracted from the data segments/ trials with the threshold and rejecting the IC(s) 

exceed the threshold, Sec. Ill and IV on pages 205-207). Greco does not specifically 

disclose the device a handheld mobile communication device. Lichter teaches a 

handheld mobile communication device (personal computer 27, Figs. 2-3) which can be 

connected to various sensors to measure and analyze the collected data (Figs. 16) 

including EEG (Fig. 16). One ordinary would have recognized that a personal computer 
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is an alternative equivalent computing device. Therefore, it would have been obvious to 

one with ordinary skill in the art at the time of the invention was made to substitute the 

device/ computer (Greco) with the handheld mobile communications device (Lichter) to 

yield predictable results. 

In regard to claims 8-9 and 33-34, Greco as modified by Lichter discloses 

providing a physiological indicator signal comprises obtaining a signal from a 

physiological monitoring sensor (EEG sensors, Greco and EEG sensor, Fig. 16 of 

Lichter) which comprises a PPG sensor and an ECG sensor (Fig. 16 and associated 

descriptions of Lichter). 

9. Claims 6 and 30 are rejected under pre-AIA 35 U.S.C. 103(a) as being 

unpatentable over the combination of Greco and Lichter as applied to claims 1 and 24 

above, and further in view of Maier et al. (USPGPUB 2006/0253261 -cited in previous 

action). In regard to claims 6 and 30, Greco as modified by Lichter discloses all the 

claimed limitation except the predetermined threshold is determined using receiver 

operator characteristic (ROC) analysis. Maier teaches a threshold value can be 

determined using receiver operator characteristic (ROC) analysis ([0235]) in order to 

have a constant false alarm rate ([0235]). Therefore, it would have been obvious to one 

with ordinary skill in the art at the time of the invention was made to modify the method 

and the apparatus (Greco as modified by Lichter) to incorporate the ROC determined 

threshold (Maier) in order to find the optimal threshold values for the comparison(s). 
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unpatentable over the combination of Greco and Lichter as applied to claims 1 and 24 

above, and further in view of Jacobsen et al. (USPN 6,198,394 - cited in previous 

action). In regard to claims 7 and 31-32, Greco as modified by Lichter discloses all the 

claim limitation except placing a portion of a subject's body over an objective lens of a 

camera in a mobile communication device; and obtaining video images of the portion of 

the subject's body. Jacobsen teaches placing a portion of a subject's body over an 

objective lens of a camera in a mobile communication device (element 376, Fig. 5A; Fig. 

8; Col 13 lines 55-67); and obtaining video images of the portion of the subject's body 

(element 376, Fig. 5A; Fig. 8; Col 13 lines 55-67). The portable communication device 

taught by Jacobsen can be connected to various sensors applied to a user (Figs. 1-3, 5-

7, and 8 and associated description) and provide video images associated with specific 

location of the user to the command center (Col 13 lines 55-67). Therefore, it would 

have been obvious to one with ordinary skill in the art at the time of the invention was 

made to modify the method and the apparatus (Greco as modified by Lichter) to 

incorporate the camera of the portable communication device (Jacobsen) in order to 

obtain video images associated with specific location of the user and transferring to a 

central monitoring system/ unit. 

11. Claim 18 is rejected under pre-AIA 35 U.S.C. 103(a) as being unpatentable over 

the combination of Greco and Lichter as applied to claim 1 above, and further in view of 

Zhang (USPGPUB 2009/0112110 - cited in previous action). In regard to claim 18, 
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Greco as modified by Lichter discloses the measurement of ECG signals (Fig. 16 and 

associated descriptions of Lichter) but does not specifically discloses a measure of atrial 

fibrillation. Zhang teaches a measure of atrial fibrillation based on ECG signal analysis 

(abstract and Figs. 1-9). Therefore, it would have been obvious to one with ordinary skill 

in the art at the time of the invention was made to modify the method (Greco as 

modified by Lichter) to incorporate the ECG-based atrial fibrillation analysis (Zhang) in 

order to obtain more health information of the user. 

Double Patenting 

12. The nonstatutory double patenting rejection is based on a judicially created 

doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 

unjustified or improper timewise extension of the "right to exclude" granted by a patent 

and to prevent possible harassment by multiple assignees. A nonstatutory double 

patenting rejection is appropriate where the claims at issue are not identical, but at least 

one examined application claim is not patentably distinct from the reference claim(s) 

because the examined application claim is either anticipated by, or would have been 

obvious over, the reference claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46 USPQ2d 

1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 

1993); In re Langi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 

686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619 

(CCPA 1970); and In re Thorington, 418 F.2d 528,163 USPQ 644 (CCPA 1969). 
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A timely filed terminal disclaimer in compliance with 37 CFR 1.321 (c) or 1.321 (d) 

may be used to overcome an actual or provisional rejection based on a nonstatutory 

double patenting ground provided the reference application or patent either is shown to 

be commonly owned with this application, or claims an invention made as a result of 

activities undertaken within the scope of a joint research agreement. A terminal 

disclaimer must be signed in compliance with 37 CFR 1.321 (b). 

The USPTO internet Web site contains terminal disclaimer forms which may be 

used. Please visit http://www.uspto.gov/forms/. The filing date of the application will 

determine what form should be used. A web-based eTerminal Disclaimer may be filled 

out completely online using web-screens. An eTerminal Disclaimer that meets all 

requirements is auto-processed and approved immediately upon submission. For more 

information about eTerminal Disclaimers, refer to 

http://www.uspto.gov/patents/process/file/efs/guidance/eTD-info-l.jsp. 

13. Claims 19-23, 39-43, 49-53 are rejected on the ground of nonstatutory double 

patenting as being unpatentable over claims 1-16 of U.S. Patent No. 8,755,876 in view 

of Greco and Lichter. In regard to claims 19-23, 39-43, 49-53 of present application, 

claims 1-16 of '876 recite all the limitations except a system and a method comprises 

providing a physiological indicator signal to a handheld mobile communication device; 

analyzing, using the device, the physiological indicator signal to obtain measurements 

of one or more physiological parameters; and detecting, using the a handheld mobile 

communication device and using only the measurements of the one or more 

physiological parameters, effects of motion artifacts in the measurements of the one or 
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more physiological parameters and deciding whether to retain the measurements based 

on effects of motion artifacts in the measurements based on detected effects of motion 

artifacts. Greco discloses a method and an apparatus for physiological parameter 

monitoring (abstract and associated descriptions), the method comprising: providing a 

physiological indicator signal (electric signals, Fig. 1 and associated descriptions in 

page 203) obtained from a physiological indicator signal sensing component (EEG 

sensors and a recording machine, Fig. 1 and associated descriptions in page 203) to a 

device (EEGLAB, pages 206 and 207; it is inherently that the downloaded program is 

executed by a computer); analyzing, using the device, the physiological indicator signal 

(amplifier, page 203 and Sec. IV, page 206) to obtain measurements of one or more 

physiological parameters (EEG signals and associated independent components/ ICs in 

page 206); and detecting, using the device and using only the measurements of the one 

or more physiological parameters (ICs in the detected EEG signals pages 205-206), 

effects of motion artifacts in the measurements of the one or more physiological 

parameters (first paragraph in the right column of page 203; Sec. IV on page 206) and 

deciding whether to retain the measurements based on detected effects of motion 

artifacts (reject an IC, Sec. IV on page 206). Claims 1-16 of '876 recite a processor to 

process data related to R-R intervals (claims 1, 2, 6, 7, 12 and 13) but do not recite the 

processor is in part of a computing device. Greco discloses an artifact rejection method 

for biomedical signal processing (abstract and Sec. II, IV and V). Therefore, it would 

have been obvious to one with ordinary skill in the art at the time of the invention was 

made to modify the method and the apparatus (claims 1-16 of '876) to incorporate the 
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artifact rejection method (Greco) in order to better reject artifacts contained in the signal. 

Claims 1-16 of '876 as modified by Greco does not specifically recite the device is a 

handheld mobile communication device. Lichter teaches a handheld mobile 

communication device (personal computer 27, Figs. 2-3) which can be connected to 

various sensors to measure and analyze the collected data (Figs. 16) including ECG 

signals obtained from ECG sensor (Fig. 15). Therefore, it would have been obvious to 

one with ordinary skill in the art at the time of the invention was made to substitute the 

computer (Claims 1-16 of '876 as modified by Greco) with the handheld mobile 

communications device (Lichter) to yield predictable results. 

Response to Arguments 

14. Applicant's arguments filed on 10/19/2015 have been fully considered but they 

are not persuasive. 

In regard to the 35 USC 101 rejection, applicant alleged that the claimed 

invention amounts significantly more than the judicial exception. In response, the claims 

are NOT considered as significantly more than the judicial exception (see the detail 

analyses). It is noted that the phrase of "physiological indicator signal" generally covers 

all signals and/or all indicators derived from the signals, e.g. acoustic signals, electrical 

signals, optical signals, magnetic signals ... etc. obtained from any physiological 

fields/areas, which is not considered as a particular/specific technological field. 

Therefore, the claims are considered as implementing the abstract idea(s)/ 

mathematical relationship(s) on a generic computer and/or generic computer structures 
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for any signal(s) associated with any physiological fields/areas. The rejections are 

maintained for the reason of record. 

In regard to 35 USC 103(a) rejections, Applicant first alleged that Greco 

discloses that a number of motion artifacts are missed using Shannon entropy and 

suggest the use of Renji entropy. In response, Greco discloses the at least one indicator 

of volatility being at least Shannon entropy (kurtosis, Shannon's entropy and Renyi's 

entropy were computed for each trial for each IC, as described in Section 

Ill. .. Kurtosis detected IC10, Shannon's entropy detected IC2, IC10, IC17, IC21, IC24, 

Renyi's entropy detected IC1, IC2, IC9, IC10, IC17, IC21, IC24. Global kurtosis 

detected IC14, see section IV. Results in page 206). It is noted that the claims recite 

transitional phrase "comprising" which is inclusive or open-ended and does not exclude 

additional, unrecited elements or method steps (see MPEP 2111.03). The teachings 

taught by Greco comprise the use of Shannon entropy for analyzing the ICs in the EEG 

signals to identify motion artifacts, i.e. the Shannon entropy and associated motion 

artifacts analyses are performed. Therefore, the rejections are maintained for the 

reason of record. 

In regard to the double patenting rejections, applicant alleged Greco does not 

teach or suggest using only the measurements of one or more physiological 

parameters to detect the effect of motion artifacts. In response, Greco discloses using 

only the measurements (ICs extracted from the EEG data, see section Ill, page 205) to 

detect the effect of motion artifacts (first paragraph in the right column of page 203; Sec. 

IV on page 206 and ICs in section IV. Results of page 206). The measurements taught 
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by Greco comprise the EEG data and associated ICs contained in the EEG data. 

Therefore, the rejections are maintained for the reason of record. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to CHU CHUAN (JJ) LIU whose telephone number is 

(571 )270-5507. The examiner can normally be reached on M-TH 8:00am-4:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Tse Chen can be reached on (571 )272-3672. The fax phone number for the 

organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information 

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/CHU CHUAN (JJ) LIU/ 
Examiner, Art Unit 3777 

/TSE CHEN/ 
Supervisory Patent Examiner, Art Unit 3777 
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This listing of claims replaces all prior versions and listings of the claims. 

1. (Currently amended) A method for physiological parnmeter monitoring, the method 

compnsmg: 

providing a physiological indicator signal to a handheld mobile communication device; 

analyzing, using the handheld mobile communication device, the physiological indicator 

signal; 

obtaining, from said analyzing, measurements of one or more physiological parameters; 

and 

detecting, using the handheld mobile communication device and using only the 

measurernents of one or more physiological parameters, effects of motion artifacts in the 

measurements of the one or more physiological parameters and deciding whether to retain the 

measurements based on detected effects of motion artifacts; 

wherein detecting effects of motion artifacts in the measurements comprises: 

a. preproeesning Wterlng and detrending a segrnent from the measurement of one 

physiological parameter; V,'lKrein_n_OJtenxtand detrended,segmcnt is h£-;rein4tft(~fl\'fen:cd 

to as a preprocessed segrn.i;.nt 

b. obtaining a value of at least one indicator of volatility, used in detem1ining 

whether motion artifacts are _present, for the preprocessed segment; the at least one 

indicator of volatility being at least Shannon entropy for the preprocessed segment: 

c, including the segrnent in analyses of physiological measurements, ff, when 

cornparison of the value of the at least one indicator of volatility with a predetermined 

threshold indicates noise/motion artifacts are not present; and 

d. selecting another segment of the signal fi·on1 the physiological measurement and 

proceeding to step (a) \Vhen the value of the at least one indicator of volatility is less than 

a predetennlned threshold and \Vhen another segment is available, 

2. (Canceled) 

2 
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3. (Currentlv amended) The rnethod of claim 1 wherein said at least one indicator of ' ,,, ,' . -

volatility also comprises kurtosis. 

4-5. (Canceled) 

6. (Previously presented) The method of claim 1 wherein the predetermined threshold is 

determined using receiver operator characteristic (ROC) analysis. 

7 ( Previously presented) The rnethod of claim l wherein providing a physiological 

indicator signal comprises: 

placing a pmiion of a subject's body over an objective lens of a camera in a handhdd 

mobile communication device; and 

obtaining video images of the portion of the subject's body. 

8. (Previously presented) The method of claim 1 wherein providing a physiological 

indicator signal comprises obtaining a signal from a physiological monitoring sensor. 

9. (Previously presented) The method of claim 8 wherein the physiological monitoring 

sensor is a photoplethysrnographic (PPG) sensor or an electrocardiogram sensor. 

l 0. (Withdrawn) The rnethod of claim l vvherein the one or more physiological 

measurements comprise heart rate and heart rate variabilily, 

11. (Withdrawn) The method of claim 10 wherein obtaining measurements of heart rate and 

heart rate variability comprise; 

determining beats for the physiological indicator signal; 

determining beal to beat intervals; and 

applying a cubic spline algorithm to obtain a substantially continuous beat to beat interval 

signal indicative of heart rate. 
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1
,.,, 
L,' (Withdrawn) The method of claim I wherein the one or more physiological 

measurements comprise respiratory rate. 

13. (Withd1mvn) The method of claim 12 wherein rneasurernent of respiratory rate 

comprises: 

obtaining time---frequency spectrum of the physiological indicator signal utilizing variable 

frequency complex demodulation (VFCDM); and 

obtaining respiratory rates by extracling a frequency component that has a largest 

amplitude for each time point at a heart rate frequency band. 

14. (Withdrawn) The method of claim l wherein the one or more physiological 

measurements comprise a measure of oxygen saturation. 

15. (Withdrawn) The method of claim 14 wherein providing a physiological indicator signal 

corn prises: 

placing a portion of a subject's body over an objective lens of a camera in a mobile 

communication device; and 

obtaining video images of the portion ofthe subject's body, and 

wherein obtaining the measure of oxygen saturation comprises: 

obtaining an average intensity of a red component and a blue component of the 

video images of the portion of the subject's body; the average intensity of the red 

component and the average intensity of the blue coinponent constituting DC RED and 

DCs!..UE respectively; 

obtaining a standard deviation of the red component and the blue component; the 

standard deviation ofthe red component and the blue component constituting ACRED and 

i\CswE respectively; and 

obtaining the measure of oxygen saturation (Sp02) by 

.A.(:PED 
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16. (Withdrawn) The method of claim 1 wherein the one or more physiological 

measurements comprise a measure of blood loss. 

17. (Withdrmvn) The method of claim 16 wherein obtaining the measure of blood loss 

comprises: 

obtaining time-frequency spectrnrn of the physiological indicator signal utilizing variable 

frequency complex demodulation (VFCDM); 

obtaining the amplitude modulation (AM) series from a set of the largest instantaneous 

mnplitude at each time sample within the heart rate frequency band of the time---frequency 

spectrum; and 

deterrnining whether the amplitude modulation decreases; a decrease in the amplitude 

modulation indicating blood volume loss in subject 

18. (Previously presented) The method of claim 1 vvherein the one or more physiological 

measurements comprise a measure of atrial fibrillation, 

19. (Previously presented) A method for physiological pararneter monitoring, the method 

compnsmg; 

providing a physiological indicator signal to a handheld mobile communication device; 

analyzing, using the handheld mobile cornmunication device, the physiological indicator 

signal; 

obtaining, from said analyzing, measurements of one or more physiological parmneters; 

and 

detecting, using the handheld mobile communication device and using only the 

rneasurements of one or more physiological parameters, effects of motion artifacts in the 

measurements of the one or more physiological pararneters and deciding whether to retain the 

measurements based on effocts of motion artifacts in the measurements; 

wherein the one or more physiological rneasurements comprise a measure of atria! 

fibrillation; 

\Vherein obtaining the measure of atrial fibrillation comprises: 
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obtaining a time~varying coherence function by multiplying two time-varying transfer 

functions (TVFTs), the two time~varying transfer functions obtained using two adjacent data 

segments, from the physiological indicator signal, one of the two adjacent data segment as an 

input signal and another of the hvo adjacent data segment as an output signal to produce a first 

TVTF; a second TVTF is produced by reversing the input and the output signals, using said 

another of the two adjacent data segment as the input signal and said one of the two adjacent data 

segment as the output signal; and 

determining whether the time-varying coherence function is less than a predetermined 

quantity. 

20. (Previously presented) The method of claim 19 wherein determining whether the time-

varying coherence function is less than the predetermined quantity comprises: 

obtaining one or more indicators of atrial fibrillation; and 

determining Vv'hether the one or more indicators of atrial fibrillation exceed 

predetermined thresholds. 

21, (Previously presented) The method of claim 20 wherein the one or more indicators of 

atrial fibriHation comprise a variance of the time-varying coherence function. 

22, (Previously presented) The method of claim 21 vvherein the one or more indicators of 

i:'.trial fibrillation also comprise Shannon entropy. 

23. (Previously presented) The rnethod of claim 20 wherein the predetennined thresholds are 

determined using receiver operator characteristic (ROC) analysis, 

24, (Currently amended) A system for physiological parameter monitoring, the system 

compnsmg: 

a physiological indicator signal sensing component; and a handhe!d mobile 

corn.munication device cornprising: 

at least one processor; and 

6 
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at least one computer usable medium, the computer usable medium having computer 

readable code embodied therein, the computer readable code causing the at least one processor 

to; 

analyze the physiological indicator signal; 

obtain, from results of analyzing, measure1nents of one or more physiological parameters; 

and 

detect effects of motion artifacts in the measurements of the one or more physiological 

parameters; 

'<vherein the cornputer readable code, in causing the at least one processor to detect effects 

of motion artifacts, causes the at !east one processor to: 

a, pre-pF&0e-S& filter and detren~l a segment from the measurement of one 

physiological pararneter; wlJ&rein a :fil1tr~sLKtmL~,b~l!Ynth:JL'?.t;_g/nt;_nU~ .. h~rnix1r1fter referred 

to. as, a,_preprocessed, segment; 

c, obtain a value of at least one indicator of volatility, used in determining whether 

motion artifacts are Prn.~~nL for the preprocessed segment; the at least one indicator of 

volatility being at least Shannon entropy for the preprocessed segment; 

d, include the segment in analyses of physiological measurements when comparison 

of the value of the at least one indicator of volatilily with a predetermined threshold 

indicates noise/motion artifacts are not present; 

e sekct another segment of the signal from the physiological measurement and 

proceeding to step (a) when the value of the at least one indicator of volatility is less than 

a predetermined thresho!d and another segment is available, 

25-26. (Canceled) 

27, (Currently amended) The system of claim 24 wherein said at least one indicator of 

volatility also comprises kurtosis. 

28-29, (Canceled) 

" I 
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30. (Previously presented) The system of claim 24 wherein the predetermined threshold is 

determined using receiver operator characteristic (ROC) analysis. 

31. (Previously presented) The system of claim 24 wherein the physiological indicator signal 

sensing component cornprises an image acquisition component, said acquisition component 

capable of acquiring a number of frames, each frame acquired at a predetermined time. 

32. (Previously presented) The system of claim 31 wherein the handheld rnobile 

communications device comprises said image acquisition cornponent. 

33. (Previously presented) The system of clairn 24 wherein the physiological indicator signal 

sensing component comprises a physiological monitoring sensor. 

34. (Previously presented) The system of claim 33 wherein the physiological monitoring 

sensor is a photoplethysrnogrnphic (PPG) sensor or an electrocardiogram sensor. 

35. (Withdrawn) The systern of claim 25 wherein the physiological indicator signal sensing 

component comprises an image acquisition component, said acquisition component capable of 

acquiring a number of frames, each frame acquired at a predetermined time; wherein said image 

acquisition component acquires a color image having red, green and blue components; wherein 

one or more physiological measurements comprise a measure of oxygen saturation; and wherein 

the computer readable code, in causing the at least one processor to analyze the physiological 

indicator signal, causes lhe m least one processor to: 

obtain an average intensity of a red component and a blue component of the images of a 

portion of a subject's body; the average intensity of the red component and the average intensity 

of the blue component constituting DCium and DCm,ur: respectively; 

obtain a standard deviation of the red component and the blue component; the standard 

deviation of the red component and the blue ,component constituting A(\rnD and ACBwE 

respectively; and 

obtain the measure of oxygen saturation by 

8 
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Sp02 =A~ 

36, (Vvlthdrawn) The system of claim 25 wherein the one or more physiological 

measurements cornprise heart rate and heart rate variability; and 'vVhereln the computer readable 

code, in causing the at least one processor to analyze the physiological indicator signal, causes 

the at least one processor to: 

determine beats for the physiological indicator signal; 

determine beat to beat intervals; and 

apply a cubic spline algorithm to obtain a substantially continuous beat to beat interval 

signal indicative of heart rate. 

37. (Withdrawn) The system of dalm 25 wherein the one or rnore physiological 

measurements comprise respiratory rate; and wherein the computer readable code, in causing the 

at least one processor to analyze the physiological indicator signal, causes the at least one 

processor to: 

obtain time---frequency spectrnrn of the physiological indicator signal utilizing variable 

frequency compk~x demodulation (V FCDM); and 

obtain respiratory rates by extrncting a frequency component that has a largest amplitude 

for each time point at a heart rate frequency band. 

38, (Withdra'>'m) The system of claim 25 wherein the one or more physiological 

measurements comprise a measure of blood loss; and Yvherein the computer readable code, in 

causing the at least one processor to analyze the physiological indicator signal, causes the at least 

one processor to: 

obtain time-frequency spectrum of the physiological indicator signal utilizing variable 

frequency cornpkx demodulation (VFCDJ\tl); 

9 
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obtain the amplitude rnodulation (Al\{) series from set of the largest instantaneous 

amplitude at each tirne sample within the heart rate frequency band of the time---frequency 

spectrum; and 

determine whether the amplitude modulation decreases; a decrease in the amplitude 

modulation indicating blood volume loss in subject 

39. (Previously presented) A system for physiological parameter monitoring, the system 

compnsmg: 

a physiological indicator signal sensing component; and a handheld mobile 

communication device comprising; 

at least one processor; and 

at !east one computer usable me<limn, the computer usable medium having computer 

readable code embodied therein, the computer readable code causing the at !east one processor 

to; 

analyze the physiological indicator signal; 

obtain, from results of analyzing, measurements of one or more physiological parameters; 

and 

detect eHects of rnotion artifacts, using only the measurements of one or more 

physiological parameters, in the measurements of the one or more physiological parameters; 

wherein the one or more physiological measurements cornprise a measure of atrial fibrillation; 

and wherein the computer readable code, in causing the at least one processor to analyze the 

physiological indicator signal, canses the at least one processor to: 

obtain a time-varying coherence function by multiplying tvvo time-varying transfer 

functions (TVFTs), the two time-vi::.rying transfor functions obtained using two adjacent data 

segments, from the physiological indicator signal, one of the two adjacent data segment as an 

input signal and another of the two adjacent data segment as an output signal to produce a first 

TVTF; a second TVTF is produced by reversing the input and the output signals, using said 

another of the two adjacent data segment as the input signal and said one of the two adjacent data 

segment as the output signal; and 

10 
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determine \vhether the tirr1t>varying coherence function is less than a predetem1ined 

quantity, 

40, (Previously presented) The system of clairn 39 wherein the computer remfahle code, in 

causing the at least one processor to detennine vvhether the tirne~varying coherence function is 

less than the predetermined quantity, causes the at least one processor to: 

obtain one or more indicators of atrial fibrillation; and 

determine whether the one or more indicators of atrial fibrillation exceed predetem1ined 

thresholds. 

41 . (Previously presented) The system of claim 40 wherein the one or more indicators of 

atrial fibrillation comprise a variance of the tlme~varying coherence function. 

42. (Previously presented) The systern of claim 41 wherein the one or more indicators of 

atrial fibrillation also comprise Shannon entropy. 

43, (Previously presented) The system of claim 41 ,Ji herein the predetermined thresholds are 

determined using receiver operator characteristic (ROC) analysis, 

44. (Previously presented) A non~transitory computer usable medium having computer 

readable code ernbodied therein, the computer readable code causing at least one processor to: 

analyze the physiological indicator signal; 

obtain, from said analyzing, measurements of one or rnore physiological parnmeters; and 

detect, using only the measurements of one or more physiological parameters, effects of 

motion art.ifacts in the measurements of the one or more physiologica! parameters; 

wherein the computer readable code, in causing the at least one processor to detect effects 

of motion artifacts, causes the at least one processor to: 

a. preprocess filter and detrend a segment from the measurement of one 

physiological parameter; vvherein a filtere~iArnJ:;l~trended semnent is hereinafter 

refrn:Y.~.Jp as a preprocessed segn1Y.11t 

11 
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b. obtain a value of at least one indicator of volatility, used in determining_whether 

mQt:\DJL?:Ui.t1Jcts are present) for the preprocessed segment; the at least one 

indicator of volatility being at least Shannon entropy for the preprocessed 

segment: 

c. include the segment in analyses of physiological measurements when comparison 

of the value of the at least one indicator of volatility with a predetermined 

threshold indicates noiseimotion artifacts are not present; 

d. select another segment of the signal from the physiological measurement and 

proceeding to step (a) v1hen the value of the at least one indicator of volatility is 

less than a predetermined threshold and another segment is available. 

45, (Withdrawn) The computer usable medium of cfairn 44 wherein the physiological 

indicator signal comprises a video color image having red, green and blue components, the video 

color image being an image obtained from of a portion of a subject's body; wherein the 

measurements of one or more physiological parameters comprise a rneasure of oxygen 

saturation; and \Vherein the computer readable code, in causing the at least one processor to 

analyze the physiological indicator signal, causes the at least one processor to: 

obtain an average intensity of the red component and a blue component of the video color 

image of a portion of a subject's body; the average intensity of the red component and the 

average intensity of the blue component constituting DCRED and DCm.uE respectively; 

obtain a standard deviation of the red component and the blue component; the standard 

deviation of the red component and the blue component constituting ACRrn and AC BLUE 

respectively; and 

obtain the measure of oxygen saturation by 

AC RFD .. /· 

S)Y02 = A - B AC I',,:,~· ~Cw,,':• __ _ 

/ l)(.) 8Lf)[:' 

46, (Withdrawn) The cornputer usable medium of clahn 44 wherein the one or more 

physiological rneasurernents comprise heart rate and heart rate variability; and wherein the 

12 
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computer readable code, in causing the at least one processor to analyze the physiological 

indicator signal, causes the at least one processor to: 

determine beats for the physiological indicator signal; 

determine beat to beat intervals; and 

apply a cubic spline algorithm to obtain a substantially continuous beat to beat interval 

signal indicative of heart rate. 

47. (V./ithdrawn) The computer usable medium of claim 44 v:herein the one or more 

physiological measurements comprise respiratory rate; and wherein the computer readable code, 

in causing the at least one processor to analyze the physiological indicator signal, causes the at 

least one processor to: 

obtain time-frequency spectrum of the physiological indicator signal utilizing variable 

frequency complex demodulation (VFCDM); and 

obtain respiratory rates by extracting a frequency component that has a largest amplitude 

for each time point at a heart rate frequency band. 

48. (Withdnn·vn) The cornputer usable medium of claim 44 'i.Vherein the one or rnore 

physiological measurements comprise a measure of blood loss: and wherein the computer 

readable code, in causing the at least one processor to analyze tbe physiological indicator signal, 

causes the at least one processor to; 

obtain time-frequency spectrum of the physiological indicator signal utilizing variable 

frequency complex demodulation (VFCDM); 

obtain the amplitude modulation (AJv1) series fi:om set of the largest instantaneous 

amplitude at each time sample within the heart rate frequency band of the time---frequency 

:~pectrum; and 

determine whether the amplitude modulation decreases; a decrease in the amplitude 

rnodulation indicating blood volume loss in subject 

49. (Previously presented) A non-transitory computer usable medium having computer 

readable code embodied therein, the cmnputer readable code causing at least one processor to: 

13 
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analyze the physiological indicator signal; 

obtain, from said analyzing, measurements of one or more physiological parameters; and 

detect, using only the rneasurernents of one or more physiological parameters, effects of 

motion miifocts in the measurements of the one or more physiological parameters; 

wherein the one or more physiological measurements comprise a measure of atria! fibrillation; 

and 'Nherein the cornputer readable code, in causing the at least one processor to analyze the 

physiological indicator signal, causes the at least one processor to: 

obtain a time-varying coherence function by multiplying tvvo time-varying transfer 

functions (TVFTs), the two time-vr.rying transfor functions obtained using two adjacent data 

segments, from the physiological indicator signal, one of the 1\-vo adjacent data segment as an 

input signal and another of the two adjacent data segment as an output signal to produce a first 

TVTF; a second TVTF is produced by reversing the input and the output signals, using said 

another of the two adjacent data segment as the input signal and said one of the t'NO adjacent data 

segment as the output signal; and 

deterrnine v;hether the time-varying coherence function is less than a predetermined 

quantity. 

50. (Previously presented) The non-transitory computer usable medium of claim 44 ,;;herein 

the computer readable code, in causing the at least one processor to detennlne whether the time­

varying coherence function is less than the predetennined quantity, causes the at least one 

processor to: 

obtain one or more indicators of atrial fibrillation; and 

determine 'Whether the one or more indicators of atrial fibrillation exceed predetermined 

thresholds. 

51. (Previously presented) The non-transitory computer usable medium of clairn 50 wherein 

the one or rnore indicators of atrial fibrillation comprise a variance of the time-varying coherence 

function, 

14 
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52. (Previously presented) The norHransitory computer usable medium of claim 51 'wherein 

the one or more indicators of atrial fibrillation also comprise Shannon entropy. 

(Previously presented) The computer usable medium of claim 50 \Vherein the 

predetermined thresholds are determined using receiver operator characteristic (ROC) analysis. 
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REMARKS 

i\pplicants lmve carefully reviewed the Office Action dated Decern ber 1, 2015, and this 

response addresses the Examiner's concerns. Appiicants respectfully request reconsideration of 

the application. 

L STATUS OF THE CLAIMS 

Claims 1, 3-24 and 27-53 are pending in the application. 

Clairns 10-17, 35-38 and 45-48 are vvithdrnwn frorn consideration. 

Claims 1, 3-9, 18-24, 27-34, 39-44, and 49-53 are rejected. 

Claims 2 and 25-26 are cancelled. 

Claims 1, 24 and 44 are arnended. Support for the amendments to clairns 1, 24 and 44 

can be found in paragraph 44 and 45 of the specification. 

1L THE 35 U.S.C. l 01 REJECTIONS 

Claims J, 3-24, and 27-53 are rejected under 35 USC §101 because the claimed 

inventions are directed to a judicial exception (i.e., a !aw o/nature, a natural phenomenon, or an 

abstract idea) ivithout significant(y more. 

Applicants respectfully state that, for the reasons given below, claims 1, 3-24, 27-53 

recite patentable subject matter. 

Claim l is directed to a methods fur physiological parameter monitoring, where the 

physiological parameter is a parameters such as blood loss, oxygen saturation heart rate 

variability, atrial fibrillation and others. There is a need for low-cost physiological monitoring 

solutions that are easy to use, accurate, and can be used in the home or in ambulatory situations. 

The method starts by providing a physiological indicator signal to a hand.held communication 

device. l'vteasurements of one or more physiological parameters are obtained from the 

physiological indicator signal. J'Viotion artifacts can affect the results of standard PPG. Jn the case 

of a mobile device and where there is no physical device ensuring a stable com1ection as is the 

case with pulse-oximeter clips or EKG electrodes, motion artifacts can be of more concern. It is 

well knov,1n that the PPG is highly sensitive to artifacts, particularly those generated while the 

patient is in motion, This hnposes a huge lirnitation on the usability of the PPG for ambulatory 

16 
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rnonitoring applications. Motion artifacts) distorting PPG recordings can cause erroneous 

estimation of HR and Sp02. In order to make a handheld mobile cornrmmicatkm device useful 

in monitoring physiological parameters, the method proceeds to determine whether motion 

artifacts are present in the measurements in order to retain only those measurements where 

motion artifacts are not present In determining the presence of motion artifacts, the method uses 

Shannon entropy as an indicator of motion artifacts. The method, system and computer program 

product of the claimed invention produces measurements of one or rnore physiological 

parameters using a systern that can be used in the horne or in ambulatory situations and 

elhninates the erroneous measurements due to motion artifacts, The claimed invention is an 

improvement in the technology of physiological parameter monitoring in home or arnbulatory 

environments. In the present claimed invention, concepts are applied "'to a new and useful endt' 

Since the Courts have recognized that the two steps of the Alice/Afayo test "are easier to 

separate in recitation than in application," (see Central District CA CASE NO. SACV 11-

0(H89 AG (RNBx) AMERANTH v, GENESIS GA.MING SOLUTIONS~ ORDER 

DENYING MOTION FOR SUMMARY .JUDG.MENT OF INVALH)fl'Y, January 2, 2015) 

although Applicants do not acquiesce to the claims being directed to an abstract idea, applicants 

present the following arguments whik not hillowing sequentially the steps in the Alice/rvfayo 

test 

As stated above, tbe method, system and cornputer program product of the daimed 

invention produce measurements of one or more physiological parameters using a system that 

can be used in the horne or in ambulatory situations and eliminate the erroneous rneasurements 

due to rnotlon artifacts. The claimed invention is an improvement in the teclmology of 

physiological parmneter rnonitoring in home or arnbulatory environments, In the present claimed 

invention, concepts are applied "'to a new and useful end"' 

The 1JSPTO Guidelines on Subject McJtter Eligibility state that limitations that may be 

enough to qualify as "significantly more" 'vvhen recited in a claim with a judicial exception 

include improvenwnts to another technology or technical field, citing JJJ.rf....Gr:rp. Pty, Ltd. v. 

·,IS' P k' · l 1'1 t;; C "'14"' 2''~ 7 ('1fl4' Th S C ' tl A 1
• l ', ( . . A ... ~-;an .... mternatfo.na . __ .. _,J •. ,.· ___ _.,t. __ -"-... ./· ,L._;, ,.,. J __ J, e, upreme ourt m 1e · itce c ec1s10n 
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stated that, "Thus, an invention is not rendered ineligible for patent simply because it involves an 

abstract concept "[AJppUcation[s]" of such concepts "'to a new and useful end,'n we have said, 

remain eligible for patent protection." Alice, 134 S. Ct at 2354 (citations omitted). 

The present claimed invention presents an improvement in in the technology of physiological 

parameter monitoring in home or ambulatory environments and produces measurements of one 

or more physiological parameters using a system that can be used in the home or in ambulatory 

situations and eliminates the erroneous measurements due to motion artifacts, The present 

claimed invention applies concepts to reach a new and useful end, rneasurements of one or more 

physiological parameters using a systern that can be used in the home or in ambulatory situations 

and eliminates the erroneous measurements due to motion artifacts, Since the claimed invention 

is an improvement in another field of technology and it applies concepts to arrive at a ne\v and 

useful end, the claimed invention is patent eligible subject matter. 

(\_w,j 't\'<lHf": lT":'')<'''' 1·J';l] jv. ~--t>1t·,, ·t··'t'<'1' 1:l'·l'" Cla1'·,n" ·il"''l1~·'t~-W1"l'l t·h,·~ r{iv,'1nj,1n1' ;'<'lj ll.1''1l',-,,cl•N1·· ;:.1' ('1\1\:;.l .~n~~·,~-·~·~.:-:·-t. . .i: ... ..--., .... -.... ~ ... .:--·::--.··~-: .... ·~- ... ~· ... ·5: .. ~:~.~· . .:.. .. _x. ___ -._~· .. 1.~ ... · .. -i.:.:.nnnn .s ~") >-- ;:.s.: · .... , ..... · .................... -~·~:-:- ... l:-~· -.~_ ..... _.,- ... :-··t\.-~"·-~· .. ···"'.- . .:-:.L.~.-t-.,,,~--..:· ~~-

The present claim invention transforms the physiological indicator signal data into 

measurements of one or more physiological parameters obtained only from segments \.vhere 

noise/motion artifacts are not present. 

In PNC Bank v. Secure Axcess, LLC (CBJv12012-00100, PTAH, September 9, 2014), the 

Patent Trial and Appeal Board provided an instructive analytical framework in deciding if a 

claim ls directed towards an abstract idea under part one of the Alice test. In PNC the PTAB first 

examined the claim as a whole, citing Alice, 134 S. CT. at 2355 n, 3. Claim 1 in the PNC_ case, as 

a whole, relates to: "a computer-hnplemented method to transform data in a particular manner ~ 

by inserting an authenticity key to create formatted data, enabling a particular type of CQ!J.WUter 

.fi.[f to be located and from which an authenticity stamp is retrieved." PNL page 20 (emphasis 

added). "Rather, the challenged claims specifically recite "transform.ing, .. received data by 

inserting an authenticity key to create fonnatted data," thereby authenticating a web page with an 

authenticity stamp, Thus, the claims require a fi.mdarnental change to the data; a change that 

cannot he performed in the human mind," PNC, page 22, 

The PTAH then concluded that, "For these reasons, we are not persuaded by Petitioner's 

assertion that claims 1-32 are patent-ineligib!e abstract ideas,'' PNC;., page 23. 

18 
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As in P/./C Bank, the claimed invention transforms the trnnsfonns the physiological 

indicator signal data into measurements of one or more physiological parameters obtained only 

from segments where noise/motion artifacts are not present, a change tbat cannot be performed 

in the human mind. As in P]\TC Bank, the clairned invention ls patent eligible, 

H should be noted that the claimed invention satisfies another criteria that the USPTO 

Guidelines on Su~ject Matter Eligibility state that Limitations that may be enough to qualify as 

"significantly more" when recited in a claim \Vith a judicial exception satisfy, Effecting a 

transformation or reduction of a particular article to a different state or thing. 

As the PTAB stated in PNC Bank, "We are not persuaded that "transforming ... received 

data by inserting an authenticity key to create formatted data" fails to satisfy the transfonnation 

prong,"J.'.NG (page 24). As in PNC Bank, transforming the physiological indicator signal data 

into measurements of one or more physiological parameters obtained only from segments where 

noist:/motion artifacts are not present satisfies the transfonnation requirement. 

Since the claimed invention transforms the. physiological indicator signal data into 

rneasurernents of one or rnore physiological parameters obtained only from segments where 

noise/motion artifacts are not present, Applicants respectfully state that the claimed invention is 

patentable subject matter. 

Applicants respectfullyst<Jt(~_ that, the .clairns applv the judici~tl pxc.e.ptinn,jf one ,is.present 

v1ith, or by use of: a particular.rnachine 

As recited in the claims, the transforms the pbyslological indicator signal data into 

measurements of one or rnore physiological parameters is perfonned by a processor executing 

recited algorithms. However, the computer executing recited new algorithms is not a general 

purpose computer. See, e.g., Noah Sys., Inv. v. Intuitlnc., 675 F3d 1302, 1312 (Fed. Cir. 2012). 

A computer executing recited new algorithms is a specific machine. See In re Alappat, 33 F.3d 

1526, 1545, 31 USPQ 1545, 1558 (Fed, Cir. 1994). 

The US PTO Guidelines on Subject Matter Eligibility state that limitations that may be 

enough to qualify as "significantly more" \Vhen recited in a claim with a judicial exception 

include applying the judicial exception with, or by use ot: a particular machine, citing Bilski 

130 S. Ct at 3227. 
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Since the method of claim 17 and dependent claims is performed by use of a particular 

machine, applicants respectfully state that claim 17 in the dependent claims recite patentable 

subject matter. 

The Supreme Court, in Alice, stated that, "The concern that drives the exclusionary 

principle - exclude Laws of nature, natural phenomena, and abstract ideas - is one of pre­

emption. Alice, 134 S. Ct. at 2354, Laws of nature, natural phenomena, and abstract ideas are 

basic tools. The Supreme Court, in Alice, stated that "monopolization of those tools through the 

grant of a patent might tend to impede innovation more than it would tend to promote it, thereby 

thwarting the primary object of the patent lavv's.'' Alice, 134 S. CL at 2354. 

However, the Court in Alice gave little insight as to hO\.v to detennine if there is undue 

pre-emption of the field, since all claims pre-empt something. The Federal Circuit, in Accenture, 

provides guidance, stating that "In the case of abstractness, the court must determine whether the 

clain1 poses ''any risk of preempting an abstract idea,'' To do so the court must first "identify and 

define whatever fundamental concept appears wrapped up in the claim.'' Then, proceeding with 

the preemption analysis, the balance ofthe claim is evaluated to determine whether "additional 

substantive limitations , , , narrow, confine, or otherwise tie down the claim so that, in practical 

terms, it does not cover the full abstract idea itself.'"' ACCENTURE GLOBAL S'ERV1CES~ 

GMBH v. GUIDEFV1RE SOFTWARE .. INC, 728 F.3d 1336, 1341 (Fed. CiL 2013), 

The concept of Shannon entropy has been applied in cornmunications, v.;here it originated 

(see, for example, Without Shannon's information theory there would have been no internet, The 

Guardian, June 22, 2014, http:/ hvww. th~g,~ElfQian.com/science/2QJ.4/i!Jn/22/shannon~ 

irtfQU!.1fltion~theory, provided in the Appendix) , in the identification of putative drug targets (see 

The application of Shannon entropy in the identification of putative drug targets, BioSysterns 55 

(2000) j. ... }4), in quantif}ing the quality of mixing in various systems, including polymeric ones 

(see Quantifying Fluid Mixing with the Shannon Entropy, Macromolecular Theory and 

Simulations, Volume 15, Issue 8,_pages 595-607, October 11, 200, both of which are provided in 

the A.ppendix) and in a number of other applications, In the method of dam 1, the use of 
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Shannon entropy is tied to the determination of whether the effects of motion artifacts are present 

in the measurement of the physiological parameter, 

The method, system and computer program product oflhe claimed invention produces 

measurements of one or more physiological parameters using a system that can be used in the 

home or in arnbulatory situations and eiirninates the erroneous measurernents due to motion 

artifacts. The claimed invention is an improvement in the technology of physiological parameter 

monitoring in home or ambulatory environments, In the present claimed invention, concepts are 

applied '"to a new and useful end,'" 

Since the method, system and computer program product of the claimed invention 

produces measurements of one or more physiological parameters using a system that can be used 

in the home or in ambulatory situations and eliminates the erroneous measurements due to 

motion artifacts, the claimed invention is an improvement in the technology of physiological 

parameter monitoring in home or ambulatory environments, 1n the present claimed invention, 

concepts are applied '"to a nevv" and usefi.11 end,'1' and these improvement are obtained through 

substantive lirnltations in the claimed invention, the claimed invention does not preempt the 

applying of the concept of Shannon entropy. Applicants respectfully state that the claimed 

invention recites patentable subject matter. 

Applicants respectfully state that equating generic computer functions performing well­

understood, routine, and conventional activities previously k110\vn to the industry to the cited 

prior art (as the examiner states, "e.g. ''using a handhe!d mobile communication devlcefbr 

detecting effects of motion artifacts and associated functions/steps and deciding whether to 

retain the measurements based on detected effects of motion artifacts\ see Greco and Lichter 

below") is not supported by substantial evidence. Applicants respectfully state that, to the 

applicants' knowledge, there is no opinion of the Suprerne Court or the Federal Circuit that 

equates generic computer functions performing well-understood, routine, and conventional 

activities previously known to the industry to the cited prior art. 

As the Supreme Court stated in KSR, "because inventions in rnost, if not all, instances 

rely upon building blocks long since uncovered, and claimed discoveries almost of necessity will 

be combinations of 'What, in some sense, is already knov,;n," KSR tnru::o. V. Teleflex Inc .. 127 

S. Ct 1727 (2007). Equating generic computer functions performing well-understood, routine, 
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and conventional activities previously known to the industry to the cited prior art would render 

almost all inventions non-patentable subject rnatter. 

"Whether a claim is directed to statutory subject matter is a question of law ... 

determination of this question may require findings of underlying facts specific to the particular 

subject matter and its mode of claiming" Accenture Global Servs. GmbH v. Guidevvire S'oftware, 

Inc., 728 F.3d 1336, 1344 (Fed, Cir. 2013) as cited in MORTGAGE GRADER) INC v, FIRST 

CHOICE LOAN f'.mRYICES 1NC5 Opinion 2015-1415, January 20, 2016 (Fed, Cif.),, 

Applicants respectfully kindly request the examiner to support his statements by substantial 

evidence as stated in MPEP 2144,0 3C 

Ill, THE 35 U,S,C. 103 REJECTIONS 

Claims 1, 3-5, 8-9, 24, 27-29, 33-34, and 44 are rejected under pre-A !A 35 US. C. 

§103(a) as being unpatentable over Greco et al., 11Kurtosis. Renyi's Entropy and Independent 

Component 5'ca!p l11apsfor the Automatic Art{fact Rejectionfi·om EEG data". International 

Journal of Computer, Information, Systems and Control Engineering 2(9), January 2008: 180-

184) in view of Lichter et al. (US 6,159,147). 

Applicants respectfully state that, for the reasons given below, a primafacie case of 

obviousness has not been established for clairns 1, 3-5, 8~~), 24, 27-29, 33-34 and 44. 

Claims 1, 24 and 44, as a1nended, teach filtering and detr~g~,Ung a segment from the 

measurement of one physiological parameter, lY.twr~,lD. a filtered and detrended segmentj~ 

h~.rn.inafter referred to as a preproces~-~-~i..;'?egment; the filtered segment being used to determine 

the presence of motion artifacts. 

Lichter is silent as to preprocessing or detection of motion artifacts, Greco starts by 

performing an independent component analysis (lCA) of the data and then determines the 

presence of motion artifacts using the independent components (IC) and the independent 

component's statistical properties (kurtosis and entropy, Renyi entropy being shown to be a 

better indicator) (Greco, first page, 2:id column, fourth paragraph, "Since it is accepted that the 

artifactua! signals are independent from the rest, it is also well accepted that the artifactual 

signals can be extracted by Independent Component Analysis (ICA), ICA has been \Videly 

exploited as a tool for artifactual signals extraction, since it was proposed by Cichocki et aL 
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[1] and Jung et aL [2]. The artifactua! signal is isolated by ICA as a component independent 

from the resL "; Greco, second page, 2nd column, third paragrnph, 

An appmximation of the (13) wm, used: 

H 1 (J) ~ -~ f) (x )tog(!} (x )) (14) 
XE) 

which is the entropy of the !Ci in the trial/, and fj (x) is the 

pdf of the component !Ci during trial j, ) 

Applicants respectfully state that neither Greco nor Lichter teach or suggest band pass 

filtering m.1g.Jt~tre:ncHng a segment from the rneasmement of one physiological pararneter; 

.wh.~r~.hL!'l hand P§§.$ .. Ell~~TtSLHAfJ .. fJ~tr.~.ng~g _ _;;;egmenti§JWP!L\Itffi\~x.r~.fo.r.r.~.Q.JrLiJ§L~ 

preprocessed segrnenL 

Claims 1, 24 and 44 , as amended, teach obtaining a value of at least one indicator of 

volatility, used in detexrni.ning_whether motion a1iifact:'l..m:~ .. m.~_sent, for the preprocessed 

segment; the at least one indicator of volatility being at least Shannon entropy for the 

preprocessed segment. 

Applicants respectfully state that the broadest interpretation of the claims as will be 

interpreted by one skilled in the art upon reading the specification would be that the Shannon 

entropy is defined by equation 2 in paragraph 49 of the specification where p(i) is the 

probability distribution of the signal amplitude, 

Applicants respectfully states that, even though equation 2 of the applicants looks the 

same as equations 13 and 14 of Greco, the terms in equations 13 and 14 of Greco have 

different meaning than those of equation 2 of the Applicant's specification, Equations 13 and 

14 of Greco do not teach or suggest Shannon entropy for the bandpass fi! tered and detrended 

segment and neither does Lichter, 

Applicants respectfully state that neither Greco nor Lichter teach or suggest obtaining a 

value of at least one indicator of volatility, used in determi.ni.rJ:g __ whether motion miifaets are 

present, for the preprocessed segment; the at least one indicator of volatility being at least 

Shannon entropy for the preprocessed segment, 
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To establish primafacie obviousness of a claimed invention, all the claim limitations 

must be taught or suggested by the prior art In re Royka, 490 F.2d 981, 180 USPQ 580 (CCPA 

1974). 

Applicants respectfully state that a prirna fhcie case of obviousness has not been 

established for claims 1, 24 and 44. 

Claims 3-5, 8-9 dependent on claim L Claims 27-29, 33-34 dependent on claim 24. 

Applicants respectfully state that aprimajacie case of obviousness has not been 

established for dalms 1, 3~5, 8-9, 24, 27-29, 33-34 and 44. 

Claims 6 and 30 are rejected under pre-A/A 35 USC §103(a) as being unpatentable 

over the combination of Greco et a{ and Lichter et al. as applied to claims J and 24 above, and 

further in view of Maier et al. (US 2006/0253261). 

Claim 6 is dependent on clairn 1 and daim 30 is dependent on clahn 24. 

As stated above, neither Greco nor Lichter teach or suggest band pass filtering and 

g~tr:~nding a segment from the measurement of one physiological pararneter; wherein a band 

obtaining a value of at least one indicator of volatility, used in determinin&.w!l~tber motion 

artifacts are present, for the preprocessed segment; the at least one indicator of volatility being at 

least Shannon entropy for the preprocessed segment Applicant respectfully state that Maier also 

does not teach or suggest the limitations of claims 1 and 24 that are not taught or suggested by 

Greco or Lichter. 

App ii cants respectfully state that a primafacie case of obviousness has not been 

established for clairn 6 and claim 30. 

Claini.~· 7 and 31-32 are rejected under pre-AJA 35 US'.C §103(a) as being unpatentable 

over the cornbination of Greco et al. and Lichter et a1 as applied to claims 1 and 24 above, and 

further in vie"H' of Jacobsen et al, (US 6,198,394), 

Claim 7 depends on claim 1 and claims 31-32 depend on clahn 24. 

As stated above, neither Greco nor Lichter teach or suggest band pass Hlt~.r.jgg __ and 

\is;Jr~n4l.D.g a segment from the measurement of one physiological parameter; \Vherein a band 
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pa~;::;_ frh(~red __ mid_ddrendt)d_ sepJHt.'nt. is ht~.nHnafter. referred.to. as _a orcnroc.c:~sst.d,scgn1<:~nt,,or 

obtaining a value of at !east one indicator of volatility. used in detennining whether motion 

artifalj§ ars: .. P.Ksi,'i@t for the preprocessed segment; the at least one indicator of volatility being at 

least Shannon entropy for the preprocessed segmenL Applicant respectfully state that Jacobsen 

also does not teach or suggest the Hrnltations of claims 1 and 24 that are not taught or suggested 

by Greco or Lichter. 

Applicants respectfully state that aprimafacie case of obviousness has not been 

established for claims 7 and 31 ~32, 

Claim 18 is rejected under pre-AJA 35 US.C. §!03(a) as being unpatentable over 

the combination o/Greco et al. and Lichter et al. as applied to claim 1 above, andfitrther in 

view of Zhang (US 2009/0112110). 

Claim 18 is dependent on claim 1. 

As stated above, neither Greco nor Lichter teach or suggest band pass filtering and 

detrending a segment from the measurement of one physiological parameter; wherein a bansl 

obtaining a value of at least one indicator of volatility, used in determining 'Nhether motion 

artit~rt.~ .. t1X:~ .. PK.1,';,'?.enc for the preprocessed segment; the at least one indicator of volatility being at 

least Shannon entropy for the preprocessed segment Applicant respectfully state that Zhang also 

does not teach or suggest the limitations of claims 1 and 24 that are not taught or suggested by 

Greco or Lichter. 

Applicants respectfully state that a primafacie case of obviousness has not been 

established for claim 18, 

lV, DOUBLE PA.TENTING 

Claims J 9-23, 39-43, 49-53 are rejected on the ground ofnonstatutmy double patenting 

as being unpatentable over claims 1-16 of US'. Patent No. 8. 755 .. 876 in view o_(Greco and 

Lichter. 

\,Vhile Applicants are not opposed to filing a terminal disclaimer, Applicants respectfully 

state that nonstatutory obviousness double patenting requires a prima jacie case of obviousness, 
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U.S. Patent No, 8,755,876 only claims the detection of atrial fibrillation while claim 19 recites 

''detecting, using the handheld mobile communication device and using only the measurements 

of one or more physiological parameters, effects of motion arti fricts in the rneasurements of the 

one or rnore physiological parameters and deciding whether to retain the measurements based on 

£t12£tL9LmgJi2IU:Uiif~tQtLhL11:15;.JP.:£0§Jff~P:1f!:1l§_,." Claims 39 and 49 also recite detecting, using 

the handheld mobile communication device and using only the measurements of one or more 

physiological parameters, effects of motion artifacts. Greco teaches performing lndependent 

Component Analysis on the preprocessed data in order to obtain independent components and 

obtaining a value of at least one indicator of volatility for the hii.kpenden.t component in. order 

to detect motion artifacts. Appiicants respectfully state that Greco does not teach or suggest 

using only the measurements of one or more physiological parameters to detect the effect of 

rnotion artifacts and neither does Lichter, Applicants respectfully state that a prim a facie case of 

obviousness has not been established for l 9-23, 39-43, 49-53 and nonstatutory obviousness 

double patenting is not proper. 

V. CONCLUSION 

Any amendments to the claims as set forth herein, including the rnodification, addition, 

cancellation, or withdrawal of any claims, have been offered to advance this application to issue. 

None of the amendments made herein should be construed as an admission that the subject 

matter of the claims, as originally filed, is anticipated by or made obvious in light of any art of 

record whether considered singularly or in combinations. Applicants expressly reserve the right 

to pursue the originally filed claims in another co~pending application without being prejudiced 

by any amendments, including cancellation of claims, made herein. 

The Director of Patents and Trademarks is hereby authorized to charge any 

underpayrnent of fees, or credit any overpayments, to Deposit Account 03-2410 (Order No. 

30210-201). 
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Amendment and Response dtd. 03/01/16 
Response to Office Action <ltd. 12/01/1.5 

The following information is presented in the event that a cal! may be deemed desirable 

by the Examiner: 

ORLANDO LOPEZ (617) 345-3000. 

Respectfully submitted, 

Dated: March 1, 2016 By: /Orlando_ Lopez/. ____ .--------------------------------------------
Orlando Lopez, Ph,D. 
Reg, No. 46,880 
Attorney for Patent Application 0'vvners 
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Application/Control Number: 13/354,941 

Art Unit: 3777 

DETAILED ACTION 

1. The present application is being examined under the pre-AIA first to invent 

provisions. 

Page 2 

2. The amendments and remarks filed on 03/01/2016 have been fully considered. 

Status of Claims 

3. Claims 1, 3, 6-24, 27, and 30-53 are pending for examination. Claims 10-17, 35-

38, and 45-48 are withdrawn from consideration. Claims 2, 4-5, 25-26, and 28-29 are 

cancelled. 

Claim Objections 

4. Claim 24 is objected to because of the following informalities: In regard to claim 

24, step b should be deleted and steps "c", "d", and "e" should be set forth "b", "c", and 

d", respectively. Appropriate correction is required. 

Claim Rejections - 35 USC § 101- abstract idea 

5. 35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or 
composition of matter, or any new and useful improvement thereof, may obtain a patent 
therefor, subject to the conditions and requirements of this title. 

6. Claims 1, 3, 6-24, 27, and 30-53 are rejected under 35 U.S.C. 101 because the 

claimed inventions are directed to a judicial exception (i.e., a law of nature, a natural 

phenomenon, or an abstract idea) without significantly more. Claims 1, 19, 24, 39, 44, 
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and 49 are directed to an abstract idea. Instant claims 1, 19, 24, 39, 44, and 49 are 

drawn to "method(s) or system(s)" (prong 1 of the two-part test). In this case, the claims 

are directed to the judicial exception of mathematical relationship and/ or ideas, 

which is considered an abstract idea, or concepts similar to those found by the courts to 

be abstract, as they require mathematically relating data and/or comparing data (prong 

2A of the two-part test). See also Federal Register, Vol. 79, No. 241, December 16, 

2014 at 74622, column 2 and see "An algorithm for calculating parameters indicating an 

abnormal condition" or other associated examples, of Identifying Abstract Ideas in July 

2015 Update: Interim Eligibility Guidance. 

The claim(s) does/do not include additional steps/elements that are sufficient to 

amount to significantly more than the judicial exception for the following reasons (prong 

2B of the two-part test). In particular, the claimed steps amount to nothing more than: 

routine data collection and/or insignificant extrasolution activity (e.g. "providing a 

physiological indicator signal; analyzing the signal by using a handheld mobile 

communication device; and obtaining one or more physiological parameters"); generic 

computer functions performing well-understood, routine, and conventional activities 

previously known to the industry (e.g. "using a handheld mobile communication device 

for detecting effects of motion artifacts and associated functions/steps and deciding 

whether to retain the measurements based on detected effects of motion artifacts; 

filtering and detrending measurements, obtaining/ comparing Shannon entropy of the 

processed segment, include or select segment based on the comparison of Shannon 

entropy"; see art rejections below); generic processing steps recited at a high level of 
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generality such that substantially all practical applications of the judicial exception(s) are 

covered (e.g. "using a handheld mobile communication device for detecting effects of 

motion artifacts and associated functions/steps and deciding whether to retain the 

measurements based on detected effects of motion artifacts; filtering and detrending 

measurements, obtaining/ comparing Shannon entropy of the processed segment, 

include or select segment based on the comparison of Shannon entropy"; see art 

rejections below); and/or general instructions to apply or use the judicial exception(s) 

(e.g. "using a handheld mobile communication device for detecting effects of motion 

artifacts and associated functions/steps and deciding whether to retain the 

measurements based on detected effects of motion artifacts; filtering and detrending 

measurements, obtaining/ comparing Shannon entropy of the processed segment, 

include or select segment based on the comparison of Shannon entropy"; see art 

rejections below). 

Therefore, these features when considered separately and in combination, do not 

add significantly more to the judicial exception. Additionally, the claims fail to recite any 

limitations that purport to improve the functioning of the computer itself or effect an 

improvement in any other technology or technical field, or provide meaningful limitations 

beyond generally linking the use of an abstract idea to a particular technological 

environment. 

For additional guidance, applicant is directed generally to MPEP 2106 and to the 

USPTO's December 2014 Interim Guidance on Subject Matter Eligibility (Federal 

Register notice titled 2014 Interim Guidance on Patent Subject Matter Eligibility, 79 FR 
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74618) and Identifying Abstract Ideas in July 2015 Update: Interim Eligibility Guidance, 

as above, and http://www.uspto.gov/patent/laws-and-requlations/examination­

policy/2014-interim-quidance-subject-matter-eliqibility-O. 

Response to Arguments 

7. Applicant's arguments filed on 03/01/2016 have been fully considered but they 

are not persuasive. In regard to 35 USC 101 rejection, Applicant first alleged that the 

claims provide an improvement in a technology or technical field. In response, no 

specific technology or technical field is reflected in the claim(s). In pages 16 and 17 of 

Remarks filed on 03/01/2016, Applicant indicated that the physiological parameter 

includes blood loss, oxygen saturation heart rate variability, arterial fibrillation and 

others; PPG, EKG, HR and Sp02. However, the claim(s) recites physiological indicator 

signal and one or more physiological parameters, which are broad enough to cover all 

possible physiological signals/parameters in physiological and/ or all medical fields 

associated with physiological conditions. Therefore, the claimed invention is not 

considered as provide improvements in any specific technology or technical field. 

Secondly, Applicant alleged that the claims transform the physiological indicator 

signal data into measurements of one or more physiological parameters. In response, 

the transformation is considered as mathematically relating data and/or routine data 

collection and/or insignificant extra-solution activity (see above). 

Thirdly, Applicant alleged that the claims apply the judicial exception with or by 

use of a particular machine. In response, the claim(s) recite a handheld mobile 
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communication device which covers all possible devices for communication and can be 

held by hand. No a particular machine is recited in the claim(s). 

Forth of all, applicant alleged that the claims do not preempt others from applying 

the concept of Shannon entropy. In response, the claims preempt others from applying 

the concept of Shannon entropy in all possible physiological signals/parameters in 

physiological and/ or all medical fields associated with physiological conditions (e.g. the 

claimed invention is applicable to a certain types of physiological signals/parameters) 

Claim Rejections - 35 USC § 103 

8. The following is a quotation of pre-AIA 35 U.S.C. 103(a) which forms the basis 

for all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

9. Claims 1, 3, 8-9, 24, 27, 33-34, and 44 are rejected under pre-AIA 35 U.S.C. 

103(a) as being unpatentable over Greco et al., "Kurtosis, Renyi's Entropy and 

Independent Component Scalp Maps for the Automatic Artifact Rejection from EEG 

data". International Journal of Computer, Information, Systems and Control Engineering 

2(9), January 2008: 180-184 - cited by applicant) in view of Lichter et al. (USPN 

6,159,147 - cited in previous action) and further in view of Reisfeld et al. (USPGPUB 

2007/0213624). In regard to claims 1, 3, 24, 27 and 44, Greco discloses a method and 

an apparatus for physiological parameter monitoring (abstract and associated 
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descriptions), the method comprising: providing a physiological indicator signal (electric 

signals, Fig. 1 and associated descriptions in page 203) obtained from a physiological 

indicator signal sensing component (EEG sensors and a recording machine, Fig. 1 and 

associated descriptions in page 203) to a device (EEGLAB, pages 206 and 207; it is 

inherently that the downloaded program is executed by a computer); analyzing, using 

the device, the physiological indicator signal (amplifier, page 203 and Sec. IV, page 

206); obtaining, from said analyzing, measurements of one or more physiological 

parameters (EEG signals and associated independent components/ ICs in page 206); 

and detecting, using the device and using only the measurements of the one or more 

physiological parameters (ICs in the detected EEG signals pages 205-206), effects of 

motion artifacts in the measurements of the one or more physiological parameters (first 

paragraph in the right column of page 203; Sec. IV on page 206) and deciding whether 

to retain the measurements based on detected effects of motion artifacts (reject an IC, 

Sec. IV on page 206), wherein the step of detecting effects of motion artifacts in the 

measurements comprises: a. preprocessing/ filtering a segment from the measurement 

of one physiological parameter (remove noise with notch filter, Sec. IV on page 206); b. 

obtaining a value of at least one indicator of volatility, used in determining whether 

motion artifacts are present, for the preprocessed segment; the at least one indicator of 

volatility being at least one of kurtosis and Shannon entropy for the preprocessed 

segment (kurtosis and Shannon entropy, Sec. Ill, A and B, pages 205-206). c. including 

the segment in analyses of physiological measurements, when comparison of the value 

of the at least one indicator of volatility with a predetermined threshold (threshold of± 
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1.64, Sec. Ill, A and B, pages 205-206) indicates noise/motion artifacts are not present 

(reject the ICs only when the volatility exceeds the threshold, Sec. Ill, A and B, pages 

205-206; i.e. the ICs not exceeded the threshold is included); and d. selecting another 

segment of the signal from the physiological measurement and proceeding to step (a) 

when the value of the at least one indicator of volatility is less than a predetermined 

threshold and another segment is available (comparing all ICs extracted from the data 

segments/ trials with the threshold and rejecting the IC(s) exceed the threshold, Sec. Ill 

and IV on pages 205-207). 

Greco does not specifically disclose the device is a handheld mobile 

communication device. 

Lichter teaches a handheld mobile communication device (personal computer 27, 

Figs. 2-3) which can be connected to various sensors to measure and analyze the 

collected data (Figs. 16) including EEG (Fig. 16). One ordinary would have recognized 

that a personal computer is an alternative equivalent computing device. Therefore, it 

would have been obvious to one with ordinary skill in the art at the time of the invention 

was made to substitute the device/ computer (Greco) with the handheld mobile 

communications device (Lichter) to yield predictable results. 

Greco as modified by Lichter does not specifically disclose to detrend/ detrending 

a segment from the measurements of one physiological parameter. 

Reisfeld teaches to detrend/ detrending a segment from the measurements of 

one physiological parameter (physiological signals, [0003] and detrend, [0080-0081 ]). 
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It would have been obvious to one with ordinary skill in the art at the time of the 

invention was made to modify the method and system (Greco as modified by Lichter) to 

incorporate the detrending step/ function as taught by Reisfeld, since one ordinary 

would have recognized that both Greco as modified by Lichter and Reisfeld teach 

analyzing physiological data, signals, and parameters and it is commonly known in the 

art that detrending is a data preprocessing step for analyzing EEG signals (e.g. see 

Muthuswamy et al., "Spectral analysis methods for neurological signals", Journal of 

Neuroscience Methods 83 (1998) 1-14) for removing the mean and linear trends in the 

segment of the signal. The rationale would have been to removing the mean and linear 

trends in the segment of the physiological signal. 

In regard to claims 8-9 and 33-34, Greco as modified by Lichter and Reisfeld 

discloses providing a physiological indicator signal comprises obtaining a signal from a 

physiological monitoring sensor (EEG sensors, Greco and EEG sensor, Fig. 16 of 

Lichter) which comprises a PPG sensor and an ECG sensor (Fig. 16 and associated 

descriptions of Lichter). 

10. Claims 6 and 30 are rejected under pre-AIA 35 U.S.C. 103(a) as being 

unpatentable over the combination of Greco, Lichter and Reisfeld as applied to claims 1 

and 24 above, and further in view of Maier et al. (USPGPUB 2006/0253261 - cited in 

previous action). In regard to claims 6 and 30, Greco as modified by Lichter and 

Reisfeld discloses all the claimed limitation except the predetermined threshold is 

determined using receiver operator characteristic (ROC) analysis. Maier teaches a 
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analysis ([0235]) in order to have a constant false alarm rate ([0235]). Therefore, it 

would have been obvious to one with ordinary skill in the art at the time of the invention 

was made to modify the method and the apparatus (Greco as modified by Lichter and 

Reisfeld) to incorporate the ROC determined threshold (Maier) in order to find the 

optimal threshold values for the comparison(s). 

11. Claims 7 and 31-32 are rejected under pre-AIA 35 U.S.C. 103(a) as being 

unpatentable over the combination of Greco, Lichter and Reisfeld as applied to claims 1 

and 24 above, and further in view of Jacobsen et al. (USPN 6,198,394 - cited in 

previous action). In regard to claims 7 and 31-32, Greco as modified by Lichter and 

Reisfeld discloses all the claim limitation except placing a portion of a subject's body 

over an objective lens of a camera in a mobile communication device; and obtaining 

video images of the portion of the subject's body. Jacobsen teaches placing a portion of 

a subject's body over an objective lens of a camera in a mobile communication device 

(element 376, Fig. 5A; Fig. 8; Col 13 lines 55-67); and obtaining video images of the 

portion of the subject's body (element 376, Fig. 5A; Fig. 8; Col 13 lines 55-67). The 

portable communication device taught by Jacobsen can be connected to various 

sensors applied to a user (Figs. 1-3, 5-7, and 8 and associated description) and provide 

video images associated with specific location of the user to the command center (Col 

13 lines 55-67). Therefore, it would have been obvious to one with ordinary skill in the 

art at the time of the invention was made to modify the method and the apparatus 
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(Greco as modified by Lichter) to incorporate the camera of the portable communication 

device (Jacobsen) in order to obtain video images associated with specific location of 

the user and transferring to a central monitoring system/ unit. 

12. Claim 18 is rejected under pre-AIA 35 U.S.C. 103(a) as being unpatentable over 

the combination of Greco, Lichter and Reisfeld as applied to claim 1 above, and further 

in view of Zhang (USPGPUB 2009/0112110 - cited in previous action). In regard to 

claim 18, Greco as modified by Lichter and Reisfeld discloses the measurement of ECG 

signals (Fig. 16 and associated descriptions of Lichter) but does not specifically 

discloses a measure of atrial fibrillation. Zhang teaches a measure of atrial fibrillation 

based on ECG signal analysis (abstract and Figs. 1-9). Therefore, it would have been 

obvious to one with ordinary skill in the art at the time of the invention was made to 

modify the method (Greco as modified by Lichter) to incorporate the ECG-based atrial 

fibrillation analysis (Zhang) in order to obtain more health information of the user. 

Response to Arguments 

13. Applicant's amendment and argument with respect to claims 1, 3-9, 18, 24, 31-

32, 27-30, 33-34, and 44 filed on 03/01/2016 have been fully considered but they are 

deemed to be moot in views of the new grounds of rejection. It is also noted that 

applicant indicated "band pass filtering" in page 23 of Remarks. The limitation is not 

recited in the claims. It is improper to import limitations from the specification into the 

claims (see MPEP 2111.01 ). 
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14. The nonstatutory double patenting rejection is based on a judicially created 

doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 

unjustified or improper timewise extension of the "right to exclude" granted by a patent 

and to prevent possible harassment by multiple assignees. A nonstatutory double 

patenting rejection is appropriate where the claims at issue are not identical, but at least 

one examined application claim is not patentably distinct from the reference claim(s) 

because the examined application claim is either anticipated by, or would have been 

obvious over, the reference claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46 USPQ2d 

1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 

1993); In re Langi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 

686 F.2d 937,214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438,164 USPQ 619 

(CCPA 1970); and In re Thorington, 418 F.2d 528,163 USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.321 (c) or 1.321 (d) 

may be used to overcome an actual or provisional rejection based on a nonstatutory 

double patenting ground provided the reference application or patent either is shown to 

be commonly owned with this application, or claims an invention made as a result of 

activities undertaken within the scope of a joint research agreement. A terminal 

disclaimer must be signed in compliance with 37 CFR 1.321 (b). 
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The USPTO internet Web site contains terminal disclaimer forms which may be 

used. Please visit http://www.uspto.gov/forms/. The filing date of the application will 

determine what form should be used. A web-based eTerminal Disclaimer may be filled 

out completely online using web-screens. An eTerminal Disclaimer that meets all 

requirements is auto-processed and approved immediately upon submission. For more 

information about eTerminal Disclaimers, refer to 

http://www.uspto.gov/patents/process/file/efs/guidance/eTD-info-l.jsp. 

15. Claims 19-23, 39-43, and 49-53 are rejected on the ground of nonstatutory 

double patenting as being unpatentable over claims 1-16 of U.S. Patent No. 8,755,876 

in view of Greco and Lichter. In regard to claims 19-23, 39-43, and 49-53 of present 

application, claims 1-16 of '876 recite all the limitations except a system and a method 

comprises providing a physiological indicator signal to a handheld mobile 

communication device; analyzing, using the device, the physiological indicator signal to 

obtain measurements of one or more physiological parameters; and detecting, using the 

a handheld mobile communication device and using only the measurements of the one 

or more physiological parameters, effects of motion artifacts in the measurements of the 

one or more physiological parameters and deciding whether to retain the measurements 

based on effects of motion artifacts in the measurements based on detected effects of 

motion artifacts. Greco discloses a method and an apparatus for physiological 

parameter monitoring (abstract and associated descriptions), the method comprising: 

providing a physiological indicator signal (electric signals, Fig. 1 and associated 

descriptions in page 203) obtained from a physiological indicator signal sensing 
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component (EEG sensors and a recording machine, Fig. 1 and associated descriptions 

in page 203) to a device (EEGLAB, pages 206 and 207; it is inherently that the 

downloaded program is executed by a computer); analyzing, using the device, the 

physiological indicator signal (amplifier, page 203 and Sec. IV, page 206) to obtain 

measurements of one or more physiological parameters (EEG signals and associated 

independent components/ ICs in page 206); and detecting, using the device and using 

only the measurements of the one or more physiological parameters (ICs in the 

detected EEG signals pages 205-206), effects of motion artifacts in the measurements 

of the one or more physiological parameters (first paragraph in the right column of page 

203; Sec. IV on page 206) and deciding whether to retain the measurements based on 

detected effects of motion artifacts (reject an IC, Sec. IV on page 206). Claims 1-16 of 

'876 recite a processor to process data related to R-R intervals (claims 1, 2, 6, 7, 12 and 

13) but do not recite the processor is in part of a computing device. Greco discloses an 

artifact rejection method for biomedical signal processing (abstract and Sec. II, IV and 

V). Therefore, it would have been obvious to one with ordinary skill in the art at the time 

of the invention was made to modify the method and the apparatus (claims 1-16 of '876) 

to incorporate the artifact rejection method (Greco) in order to better reject artifacts 

contained in the signal. Claims 1-16 of '876 as modified by Greco does not specifically 

recite the device is a handheld mobile communication device. Lichter teaches a 

handheld mobile communication device (personal computer 27, Figs. 2-3) which can be 

connected to various sensors to measure and analyze the collected data (Figs. 16) 

including ECG signals obtained from ECG sensor (Fig. 15). Therefore, it would have 
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been obvious to one with ordinary skill in the art at the time of the invention was made 

to substitute the computer (Claims 1-16 of '876 as modified by Greco) with the handheld 

mobile communications device (Lichter) to yield predictable results. 

Response to Arguments 

16. Applicant's arguments filed on 03/01/2016 have been fully considered but they 

are not persuasive. In regard to the double patenting rejection, applicant alleged Greco 

does not teach or suggest using only the measurements of one or more physiological 

parameters to detect the effect of motion artifacts. In response, Greco discloses using 

only the measurements (ICs extracted from the EEG data, see section Ill, page 205) to 

detect the effect of motion artifacts (first paragraph in the right column of page 203; Sec. 

IV on page 206 and ICs in section IV. Results of page 206). The measurements taught 

by Greco comprise the EEG data and associated ICs contained in the EEG data. 

Therefore, the rejections are maintained for the reason of record. 

Conclusion 

1. Applicant's amendment necessitated the new ground(s) of rejection presented in 

this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 

CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 

MONTHS from the mailing date of this action. In the event a first reply is filed within 
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TWO MONTHS of the mailing date of this final action and the advisory action is not 

mailed until after the end of the THREE-MONTH shortened statutory period, then the 

shortened statutory period will expire on the date the advisory action is mailed, and any 

extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 

the advisory action. In no event, however, will the statutory period for reply expire later 

than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to CHU CHUAN (JJ) LIU whose telephone number is 

(571 )270-5507. The examiner can normally be reached on M-TH 8:00am-4:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Tse Chen can be reached on (571 )272-3672. The fax phone number for the 

organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information 

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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PTO/SB/434 (05-13) 

Practitioner Docket No.: Application No.: Filing Date: 
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First Named Inventor: Title: 

Ki H. Chon PHYSIOLOGICAL PARAMETER MONITORING WITH A MOBILE COMMUNICATION DEVICE 

APPLICANT HEREBY CERTIFIES THE FOLLOWING AND REQUESTS CONSIDERATION UNDER THE AFTER FINAL CONSIDERATION PILOT 
PROGRAM 2.0 {AFCP 2.0) OF THE ACCOMPANYING RESPONSE UNDER 37 CFR 1.116. 

1. The above-identified application is (i) an original utility, plant, or design nonprovisional application filed under 
35 U.S.C. 111{a) [a continuing application (e.g., a continuation or divisional application) is filed under 35 U.S.C. 111{a) and is 
eligible under (i)], or (ii) an international application that has entered the national stage in compliance with 35 U.S.C. 371{c). 

2. The above-identified application contains an outstanding final rejection. 

3. Submitted herewith is a response under 37 CFR 1.116 to the outstanding final rejection. The response includes an 
amendment to at least one independent claim, and the amendment does not broaden the scope of the independent claim in 
any aspect. 

4. This certification and request for consideration under AFCP 2.0 is the only AFCP 2.0 certification and request filed in 
response to the outstanding final rejection. 

5. 

6. 

7. 

8. 

• 
• 

Signature 

Applicant is willing and available to participate in any interview requested by the examiner concerning the present response. 

This certification and request is being filed electronically using the Office's electronic filing system {EFS-Web). 

Any fees that would be necessary consistent with current practice concerning responses after final rejection under 37 CFR 
1.116, e.g., extension of time fees, are being concurrently filed herewith. [There is no additional fee required to request 
consideration under AFCP 2.0.] 

By filing this certification and request, applicant acknowledges the following: 

Reissue applications and reexamination proceedings are not eligible to participate in AFCP 2.0 . 

The examiner will verify that the AFCP 2.0 submission is compliant, i.e., that the requirements of the program have been met 
(see items 1 to 7 above). For compliant submissions: 

o The examiner will review the response under 37 CFR 1.116 to determine if additional search and/or consideration 
(i) is necessitated by the amendment and (ii) could be completed within the time allotted under AFCP 2.0. If 
additional search and/or consideration is required but cannot be completed within the allotted time, the examiner 
will process the submission consistent with current practice concerning responses after final rejection under 
37 CFR 1.116, e.g., by mailing an advisory action. 

o If the examiner determines that the amendment does not necessitate additional search and/or consideration, or if 
the examiner determines that additional search and/or consideration is required and could be completed within 
the allotted time, then the examiner will consider whether the amendment places the application in condition for 
allowance (after completing the additional search and/or consideration, if required). If the examiner determines 
that the amendment does not place the application in condition for allowance, then the examiner will contact the 
applicant and request an interview. 

• The interview will be conducted by the examiner, and if the examiner does not have negotiation 
authority, a primary examiner and/or supervisory patent examiner will also participate. 

• If the applicant declines the interview, or if the interview cannot be scheduled within ten {10) calendar 
days from the date that the examiner first contacts the applicant, then the examiner will proceed 

consistent with current practice concerning responses after final rejection under 37 CFR 1.116. 

Date 

/Orlando Lopez/ July 7, 2016 
Name 

(Print/Typed) Q I d L ran o opez 

Practitioner 
Registration No. 

46,880 
Note: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. Submit multiple 
forms if more than one signature is required, see below*. 

n *Total of forms are submitted. 
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Privacy Act Statement 

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

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

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

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

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

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

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local 
law enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or 
regulation. 
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PATENT APPLICATION 
Attorney Docket No. 30210-201 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicants: Ki H. Chon et al. Examiner: LIU, CHU CHUAN 
Application Number: 13/354,941 Group Art Unit: 3777 
Filed: January 20, 2012 Confirmation No. 9133 
Title: PHYSIOLOGICAL PARAMETER MONITORING WITH A MOBILE 

COMMUNICATION DEVICE 

BURNS & LEVINSON, LLP 
125 Summer Street 
Boston, MA 02110 
(617) 345-3243 

TO: Mail Stop AF 
Commissioner for Patents 
P.O. Box 1450, 
Alexandria, VA 22313-1450 

AMENDMENT AND RESPONSE TO FINAL OFFICE ACTION 

Sir: 

In reply to the Final Office Action dated April 28, 2016, Applicants submit the following 

amendments and remarks. An After Final Consideration Request form is attached hereto. 

Amendments to the claims begin on page 2 of this paper. 

Remarks begin on page 16 of this paper. 

Attachments to this paper also include a copy of Form PTO/SB/434 (1 sheet). 
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Amendments to the Claims: 

This listing of claims replaces all prior versions and listings of the claims. 

1. (Currently amended) A method for physiological parameter monitoring, the method 

compnsmg: 

providing a physiological indicator signal to a handheld mobile communication device; 

analyzing, using the handheld mobile communication device, the physiological indicator 

signal; 

obtaining, from said analyzing, measurements of one or more physiological parameters; 

and 

detecting, using the handheld mobile communication device and using only the 

measurements of one or more physiological parameters, effects of motion artifacts in the 

measurements of the one or more physiological parameters and deciding whether to retain the 

measurements based on detected effects of motion artifacts; 

wherein detecting effects of motion artifacts in the measurements comprises: 

a. bandpass filtering and detrending a segment from the measurement of one 

physiological parameter; wherein a bandpass filtered and detrended segment is 

hereinafter referred to as a preprocessed segment; 

b. obtaining a value of at least one indicator of volatility, used in determining 

whether motion artifacts are present, for the preprocessed segment; the at least one 

indicator of volatility being at least Shannon entropy for the preprocessed segment; 

c. including the segment in analyses of physiological measurements, i.f.. when 

comparison of the value of the at least one indicator of volatility with a predetermined 

threshold indicates noise/motion artifacts are not present; and 

d. selecting another segment of the signal from the physiological measurement and 

proceeding to step (a) when the value of the at least one indicator of volatility is less than 

a predetermined threshold and when another segment is available. 

2. (Canceled) 

2 
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3. (Previously presented) The method of claim 1 wherein said at least one indicator of 

volatility also comprises kurtosis. 

4-5. (Canceled) 

6. (Previously presented) The method of claim 1 wherein the predetermined threshold is 

determined using receiver operator characteristic (ROC) analysis. 

7. (Previously presented) The method of claim 1 wherein providing a physiological 

indicator signal comprises: 

placing a portion of a subject's body over an objective lens of a camera in a handheld 

mobile communication device; and 

obtaining video images of the portion of the subject's body. 

8. (Previously presented) The method of claim 1 wherein providing a physiological 

indicator signal comprises obtaining a signal from a physiological monitoring sensor. 

9. (Previously presented) The method of claim 8 wherein the physiological monitoring 

sensor is a photoplethysmographic (PPG) sensor or an electrocardiogram sensor. 

10. (Withdrawn) The method of claim 1 wherein the one or more physiological 

measurements comprise heart rate and heart rate variability. 

11. (Withdrawn) The method of claim 10 wherein obtaining measurements of heart rate and 

heart rate variability comprise: 

determining beats for the physiological indicator signal; 

determining beat to beat intervals; and 

applying a cubic spline algorithm to obtain a substantially continuous beat to beat interval 

signal indicative of heart rate. 

3 
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12. (Withdrawn) The method of claim 1 wherein the one or more physiological 

measurements comprise respiratory rate. 

13. (Withdrawn) The method of claim 12 wherein measurement ofrespiratory rate 

compnses: 

obtaining time-frequency spectrum of the physiological indicator signal utilizing variable 

frequency complex demodulation (VFCDM); and 

obtaining respiratory rates by extracting a frequency component that has a largest 

amplitude for each time point at a heart rate frequency band. 

14. (Withdrawn) The method of claim 1 wherein the one or more physiological 

measurements comprise a measure of oxygen saturation. 

15. (Withdrawn) The method of claim 14 wherein providing a physiological indicator signal 

compnses: 

placing a portion of a subject's body over an objective lens of a camera in a mobile 

communication device; and 

obtaining video images of the portion of the subject's body, and 

wherein obtaining the measure of oxygen saturation comprises: 

obtaining an average intensity of a red component and a blue component of the 

video images of the portion of the subject's body; the average intensity of the red 

component and the average intensity of the blue component constituting DC RED and 

DCBLUE respectively; 

obtaining a standard deviation of the red component and the blue component; the 

standard deviation of the red component and the blue component constituting ACREo and 

ACBLUE respectively; and 

obtaining the measure of oxygen saturation (Sp02) by 

AC RED/ 
Sp02 = A-B /DCRED 

AC BLUE/ 
/DCBLUE 

4 
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16. (Withdrawn) The method of claim 1 wherein the one or more physiological 

measurements comprise a measure of blood loss. 

17. (Withdrawn) The method of claim 16 wherein obtaining the measure of blood loss 

compnses: 

obtaining time-frequency spectrum of the physiological indicator signal utilizing variable 

frequency complex demodulation (VFCDM); 

obtaining the amplitude modulation (AM) series from a set of the largest instantaneous 

amplitude at each time sample within the heart rate frequency band of the time-frequency 

spectrum; and 

determining whether the amplitude modulation decreases; a decrease in the amplitude 

modulation indicating blood volume loss in subject. 

18. (Previously presented) The method of claim 1 wherein the one or more physiological 

measurements comprise a measure of atrial fibrillation. 

19. (Previously presented) A method for physiological parameter monitoring, the method 

compnsmg: 

providing a physiological indicator signal to a handheld mobile communication device; 

analyzing, using the handheld mobile communication device, the physiological indicator 

signal; 

obtaining, from said analyzing, measurements of one or more physiological parameters; 

and 

detecting, using the handheld mobile communication device and using only the 

measurements of one or more physiological parameters, effects of motion artifacts in the 

measurements of the one or more physiological parameters and deciding whether to retain the 

measurements based on effects of motion artifacts in the measurements; 

wherein the one or more physiological measurements comprise a measure of atrial 

fibrillation; 

wherein obtaining the measure of atrial fibrillation comprises: 

5 
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obtaining a time-varying coherence function by multiplying two time-varying transfer 

functions (TVFTs), the two time-varying transfer functions obtained using two adjacent data 

segments, from the physiological indicator signal, one of the two adjacent data segment as an 

input signal and another of the two adjacent data segment as an output signal to produce a first 

TVTF; a second TVTF is produced by reversing the input and the output signals, using said 

another of the two adjacent data segment as the input signal and said one of the two adjacent data 

segment as the output signal; and 

determining whether the time-varying coherence function is less than a predetermined 

quantity. 

20. (Previously presented) The method of claim 19 wherein determining whether the time-

varying coherence function is less than the predetermined quantity comprises: 

obtaining one or more indicators of atrial fibrillation; and 

determining whether the one or more indicators of atrial fibrillation exceed 

predetermined thresholds. 

21. (Previously presented) The method of claim 20 wherein the one or more indicators of 

atrial fibrillation comprise a variance of the time-varying coherence function. 

22. (Previously presented) The method of claim 21 wherein the one or more indicators of 

atrial fibrillation also comprise Shannon entropy. 

23. (Previously presented) The method of claim 20 wherein the predetermined thresholds are 

determined using receiver operator characteristic (ROC) analysis. 

24. (Currently amended) A system for physiological parameter monitoring, the system 

compnsmg: 

a physiological indicator signal sensing component; and a handheld mobile 

communication device comprising: 

at least one processor; and 

6 
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at least one computer usable medium, the computer usable medium having computer 

readable code embodied therein, the computer readable code causing the at least one processor 

to: 

analyze the physiological indicator signal; 

obtain, from results of analyzing, measurements of one or more physiological parameters; 

and 

detect effects of motion artifacts in the measurements of the one or more physiological 

parameters; 

wherein the computer readable code, in causing the at least one processor to detect effects 

of motion artifacts, causes the at least one processor to: 

a. bandpass filter and detrend a segment from the measurement of one physiological 

parameter; wherein a bandpass filtered and detrended segment is hereinafter referred to as 

a preprocessed segment; 

b. 

c. obtain a value of at least one indicator of volatility, used in determining whether 

motion artifacts are present, for the preprocessed segment; the at least one indicator of 

volatility being at least Shannon entropy for the preprocessed segment; 

d. include the segment in analyses of physiological measurements when comparison 

of the value of the at least one indicator of volatility with a predetermined threshold 

indicates noise/motion artifacts are not present; 

e. select another segment of the signal from the physiological measurement and 

proceeding to step (a) when the value of the at least one indicator of volatility is less than 

a predetermined threshold and another segment is available. 

25-26. (Canceled) 

27. (Previously presented) The system of claim 24 wherein said at least one indicator of 

volatility also comprises kurtosis. 

28-29. (Canceled) 

7 
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30. (Previously presented) The system of claim 24 wherein the predetermined threshold is 

determined using receiver operator characteristic (ROC) analysis. 

31. (Previously presented) The system of claim 24 wherein the physiological indicator signal 

sensing component comprises an image acquisition component, said acquisition component 

capable of acquiring a number of frames, each frame acquired at a predetermined time. 

32. (Previously presented) The system of claim 31 wherein the handheld mobile 

communications device comprises said image acquisition component. 

33. (Previously presented) The system of claim 24 wherein the physiological indicator signal 

sensing component comprises a physiological monitoring sensor. 

34. (Previously presented) The system of claim 33 wherein the physiological monitoring 

sensor is a photoplethysmographic (PPG) sensor or an electrocardiogram sensor. 

35. (Withdrawn) The system of claim 25 wherein the physiological indicator signal sensing 

component comprises an image acquisition component, said acquisition component capable of 

acquiring a number of frames, each frame acquired at a predetermined time; wherein said image 

acquisition component acquires a color image having red, green and blue components; wherein 

one or more physiological measurements comprise a measure of oxygen saturation; and wherein 

the computer readable code, in causing the at least one processor to analyze the physiological 

indicator signal, causes the at least one processor to: 

obtain an average intensity of a red component and a blue component of the images of a 

portion of a subject's body; the average intensity of the red component and the average intensity 

of the blue component constituting DCREo and DC BLUE respectively; 

obtain a standard deviation of the red component and the blue component; the standard 

deviation of the red component and the blue component constituting ACREo and AC BLUE 

respectively; and 

obtain the measure of oxygen saturation by 

8 
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AC RED/ 
Sp02 = A-B /DCRED 

AC BLUE/ 
/DCBLUE 

36. (Withdrawn) The system of claim 25 wherein the one or more physiological 

measurements comprise heart rate and heart rate variability; and wherein the computer readable 

code, in causing the at least one processor to analyze the physiological indicator signal, causes 

the at least one processor to: 

determine beats for the physiological indicator signal; 

determine beat to beat intervals; and 

apply a cubic spline algorithm to obtain a substantially continuous beat to beat interval 

signal indicative of heart rate. 

37. (Withdrawn) The system of claim 25 wherein the one or more physiological 

measurements comprise respiratory rate; and wherein the computer readable code, in causing the 

at least one processor to analyze the physiological indicator signal, causes the at least one 

processor to: 

obtain time-frequency spectrum of the physiological indicator signal utilizing variable 

frequency complex demodulation (VFCDM); and 

obtain respiratory rates by extracting a frequency component that has a largest amplitude 

for each time point at a heart rate frequency band. 

38. (Withdrawn) The system of claim 25 wherein the one or more physiological 

measurements comprise a measure of blood loss; and wherein the computer readable code, in 

causing the at least one processor to analyze the physiological indicator signal, causes the at least 

one processor to: 

obtain time-frequency spectrum of the physiological indicator signal utilizing variable 

frequency complex demodulation (VFCDM); 

9 
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obtain the amplitude modulation (AM) series from set of the largest instantaneous 

amplitude at each time sample within the heart rate frequency band of the time-frequency 

spectrum; and 

determine whether the amplitude modulation decreases; a decrease in the amplitude 

modulation indicating blood volume loss in subject. 

39. (Previously presented) A system for physiological parameter monitoring, the system 

compnsmg: 

a physiological indicator signal sensing component; and a handheld mobile 

communication device comprising: 

at least one processor; and 

at least one computer usable medium, the computer usable medium having computer 

readable code embodied therein, the computer readable code causing the at least one processor 

to: 

analyze the physiological indicator signal; 

obtain, from results of analyzing, measurements of one or more physiological parameters; 

and 

detect effects of motion artifacts, using only the measurements of one or more 

physiological parameters, in the measurements of the one or more physiological parameters; 

wherein the one or more physiological measurements comprise a measure of atrial fibrillation; 

and wherein the computer readable code, in causing the at least one processor to analyze the 

physiological indicator signal, causes the at least one processor to: 

obtain a time-varying coherence function by multiplying two time-varying transfer 

functions (TVFTs), the two time-varying transfer functions obtained using two adjacent data 

segments, from the physiological indicator signal, one of the two adjacent data segment as an 

input signal and another of the two adjacent data segment as an output signal to produce a first 

TVTF; a second TVTF is produced by reversing the input and the output signals, using said 

another of the two adjacent data segment as the input signal and said one of the two adjacent data 

segment as the output signal; and 

10 
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determine whether the time-varying coherence function is less than a predetermined 

quantity. 

40. (Previously presented) The system of claim 39 wherein the computer readable code, in 

causing the at least one processor to determine whether the time-varying coherence function is 

less than the predetermined quantity, causes the at least one processor to: 

obtain one or more indicators of atrial fibrillation; and 

determine whether the one or more indicators of atrial fibrillation exceed predetermined 

thresholds. 

41. (Previously presented) The system of claim 40 wherein the one or more indicators of 

atrial fibrillation comprise a variance of the time-varying coherence function. 

42. (Previously presented) The system of claim 41 wherein the one or more indicators of 

atrial fibrillation also comprise Shannon entropy. 

43. (Previously presented) The system of claim 41 wherein the predetermined thresholds are 

determined using receiver operator characteristic (ROC) analysis. 

44. (Currently amended) A non-transitory computer usable medium having computer 

readable code embodied therein, the computer readable code causing at least one processor to: 

analyze the physiological indicator signal; 

obtain, from said analyzing, measurements of one or more physiological parameters; and 

detect, using only the measurements of one or more physiological parameters, effects of 

motion artifacts in the measurements of the one or more physiological parameters; 

wherein the computer readable code, in causing the at least one processor to detect effects 

of motion artifacts, causes the at least one processor to: 

a. bandpass filter and detrend a segment from the measurement of one physiological 

parameter; wherein a bandpass filtered and detrended segment is hereinafter 

referred to as a preprocessed segment; 

11 
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b. obtain a value of at least one indicator of volatility, used in determining whether 

motion artifacts are present, for the preprocessed segment; the at least one 

indicator of volatility being at least Shannon entropy for the preprocessed 

segment; 

c. include the segment in analyses of physiological measurements when comparison 

of the value of the at least one indicator of volatility with a predetermined 

threshold indicates noise/motion artifacts are not present; 

d. select another segment of the signal from the physiological measurement and 

proceeding to step (a) when the value of the at least one indicator of volatility is 

less than a predetermined threshold and another segment is available. 

45. (Withdrawn) The computer usable medium of claim 44 wherein the physiological 

indicator signal comprises a video color image having red, green and blue components, the video 

color image being an image obtained from of a portion of a subject's body; wherein the 

measurements of one or more physiological parameters comprise a measure of oxygen 

saturation; and wherein the computer readable code, in causing the at least one processor to 

analyze the physiological indicator signal, causes the at least one processor to: 

obtain an average intensity of the red component and a blue component of the video color 

image of a portion of a subject's body; the average intensity of the red component and the 

average intensity of the blue component constituting DCREo and DC BLUE respectively; 

obtain a standard deviation of the red component and the blue component; the standard 

deviation of the red component and the blue component constituting ACREo and AC BLUE 

respectively; and 

obtain the measure of oxygen saturation by 

AC RED/ 
Sp02 = A-B /DCRED 

AC BLUE/ 
/DCBLUE 

46. (Withdrawn) The computer usable medium of claim 44 wherein the one or more 

physiological measurements comprise heart rate and heart rate variability; and wherein the 
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computer readable code, in causing the at least one processor to analyze the physiological 

indicator signal, causes the at least one processor to: 

determine beats for the physiological indicator signal; 

determine beat to beat intervals; and 

apply a cubic spline algorithm to obtain a substantially continuous beat to beat interval 

signal indicative of heart rate. 

47. (Withdrawn) The computer usable medium of claim 44 wherein the one or more 

physiological measurements comprise respiratory rate; and wherein the computer readable code, 

in causing the at least one processor to analyze the physiological indicator signal, causes the at 

least one processor to: 

obtain time-frequency spectrum of the physiological indicator signal utilizing variable 

frequency complex demodulation (VFCDM); and 

obtain respiratory rates by extracting a frequency component that has a largest amplitude 

for each time point at a heart rate frequency band. 

48. (Withdrawn) The computer usable medium of claim 44 wherein the one or more 

physiological measurements comprise a measure of blood loss; and wherein the computer 

readable code, in causing the at least one processor to analyze the physiological indicator signal, 

causes the at least one processor to: 

obtain time-frequency spectrum of the physiological indicator signal utilizing variable 

frequency complex demodulation (VFCDM); 

obtain the amplitude modulation (AM) series from set of the largest instantaneous 

amplitude at each time sample within the heart rate frequency band of the time-frequency 

spectrum; and 

determine whether the amplitude modulation decreases; a decrease in the amplitude 

modulation indicating blood volume loss in subject. 

49. (Previously presented) A non-transitory computer usable medium having computer 

readable code embodied therein, the computer readable code causing at least one processor to: 
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analyze the physiological indicator signal; 

obtain, from said analyzing, measurements of one or more physiological parameters; and 

detect, using only the measurements of one or more physiological parameters, effects of 

motion artifacts in the measurements of the one or more physiological parameters; 

wherein the one or more physiological measurements comprise a measure of atrial fibrillation; 

and wherein the computer readable code, in causing the at least one processor to analyze the 

physiological indicator signal, causes the at least one processor to: 

obtain a time-varying coherence function by multiplying two time-varying transfer 

functions (TVFTs), the two time-varying transfer functions obtained using two adjacent data 

segments, from the physiological indicator signal, one of the two adjacent data segment as an 

input signal and another of the two adjacent data segment as an output signal to produce a first 

TVTF; a second TVTF is produced by reversing the input and the output signals, using said 

another of the two adjacent data segment as the input signal and said one of the two adjacent data 

segment as the output signal; and 

determine whether the time-varying coherence function is less than a predetermined 

quantity. 

50. (Previously presented) The non-transitory computer usable medium of claim 44 wherein 

the computer readable code, in causing the at least one processor to determine whether the time­

varying coherence function is less than the predetermined quantity, causes the at least one 

processor to: 

obtain one or more indicators of atrial fibrillation; and 

determine whether the one or more indicators of atrial fibrillation exceed predetermined 

thresholds. 

51. (Previously presented) The non-transitory computer usable medium of claim 50 wherein 

the one or more indicators of atrial fibrillation comprise a variance of the time-varying coherence 

function. 
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52. (Previously presented) The non-transitory computer usable medium of claim 51 wherein 

the one or more indicators of atrial fibrillation also comprise Shannon entropy. 

53. (Previously presented) The computer usable medium of claim 50 wherein the 

predetermined thresholds are determined using receiver operator characteristic (ROC) analysis. 
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REMARKS 

Applicants have carefully reviewed the Final Office Action dated April 28, 2016, and this 

response addresses the Examiner's concerns. Applicants respectfully request reconsideration of 

the application. 

I. STATUS OF THE CLAIMS 

Claims 1, 3, 6-24, 27 and 10-17, 35-38 are pending in the application. 

Claims 45-48 are withdrawn from consideration. 

Claims 1, 3, 6-9, 18-24, 27, 30-34, 39-44 and 49-53 are rejected. 

II. THE 35 U.S.C. 101 REJECTIONS 

Claims 1, 3, 6-24, 27, and 30-53 are rejected under 35 U.S.C. 101 because the 
claimed inventions are directed to a judicial exception (i.e., a law of nature, a natural 
phenomenon, or an abstract idea) without significantly more. 

The Examiner, in the Office Action, states that "Claims 1, 19, 24, 39, 44 and 49 are 

directed to an abstract idea. Instant claims 1, 19, 24, 39, 44, and 49 are drawn to "method(s) or 

system(s )" (prong 1 of the two-part test). In this case, the claims are directed to the judicial 

exception of mathematical relationship and/ or ideas, which is considered an abstract idea, or 

concepts similar to those found by the courts to be abstract, as they require mathematically 

relating data and/or comparing data (prong 2A of the two-part test)." The examiner does not cite 

any court decisions and does not explain why the purported abstract idea corresponds to a 

concept that the courts have identified as an abstract idea. 

In Diehr, 450 US. 175, IOI S. Ct. 1048, 67 L. Ed 2d 155, the US Supreme Court held 

that a computer-implemented process for curing rubber was patent eligible, but not because it 

involved a computer. The claim employed a "well-known" mathematical equation, but it used 

that equation in a process designed to solve a technological problem in "conventional industry 

practice." Id, at 177,178, IOI S. Ct. 1048, 67 L. Ed 2d 155. 

Claim 1 is directed to a methods for physiological parameter monitoring, where the physiological 

parameter is a parameters such as blood loss, oxygen saturation heart rate variability, atrial 

fibrillation and others. There is a need for low-cost physiological monitoring solutions that are 

easy to use, accurate, and can be used in the home or in ambulatory situations. The method starts 

by providing a physiological indicator signal to a handheld communication device. 
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Measurements of one or more physiological parameters are obtained from the physiological 

indicator signal. Motion artifacts can affect the results of standard PPG. In the case of a mobile 

device and where there is no physical device ensuring a stable connection as is the case with 

pulse-oximeter clips or EKG electrodes, motion artifacts can be of more concern. It is well 

known that the PPG is highly sensitive to artifacts, particularly those generated while the patient 

is in motion. This imposes a huge limitation on the usability of the PPG for ambulatory 

monitoring applications. Motion artifacts) distorting PPG recordings can cause erroneous 

estimation of HR and Sp02. In order to make a handheld mobile communication device useful 

in monitoring physiological parameters, the method proceeds to determine whether motion 

artifacts are present in the measurements in order to retain only those measurements where 

motion artifacts are not present. In determining the presence of motion artifacts, the method uses 

Shannon entropy as an indicator of motion artifacts. The method, system and computer program 

product of the claimed invention produces measurements of one or more physiological 

parameters using a system that can be used in the home or in ambulatory situations and 

eliminates the erroneous measurements due to motion artifacts. The claimed invention is an 

improvement in the technology of physiological parameter monitoring in home or ambulatory 

environments. In the present claimed invention, concepts are applied "'to a new and useful end,"' 

Since the Courts have recognized that the two steps of the Alice/Mayo test "are easier to separate 

in recitation than in application," (see Central District CA CASE NO. SACV 11-00189 AG 

(RNBx) AMERANTH v. GENESIS GAMING SOLUTIONS, ORDER DENYING 

MOTION FOR SUMMARY JUDGMENT OF INVALIDITY, January 2, 2015) although 

Applicants do not acquiesce to the claims being directed to an abstract idea, applicants present 

the following arguments while not following sequentially the steps in the Alice/Mayo test. 

Claims provide an improvement in another technology and a new and useful result 

As stated above, the method, system and computer program product of the claimed 

invention produce measurements of one or more physiological parameters using a system that 

can be used in the home or in ambulatory situations and eliminate the erroneous measurements 

due to motion artifacts. The claimed invention is an improvement in the technology of 
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physiological parameter monitoring in home or ambulatory environments. In the present claimed 

invention, concepts are applied "'to a new and useful end"' 

The USPTO Guidelines on Subject Matter Eligibility state that limitations that may be enough to 

qualify as "significantly more" when recited in a claim with a judicial exception include 

improvements to another technology or technical field, citing Alice Corp. Pty. Ltd v. CLS Bank 

International. 134 S. Ct. 2347. 2357 (2014)) The Supreme Court in the Alice decision stated that 

"Thus, an invention is not rendered ineligible for patent simply because it involves an abstract 

concept. "[A]pplication[s]" of such concepts "'to a new and useful end,"' we have said, remain 

eligible for patent protection." Alice, 134 S. Ct. at 2354 (citations omitted). 

The present claimed invention presents an improvement in in the technology of physiological 

parameter monitoring in home or ambulatory environments and produces measurements of one 

or more physiological parameters using a system that can be used in the home or in ambulatory 

situations and eliminates the erroneous measurements due to motion artifacts. The present 

claimed invention applies concepts to reach a new and useful end, measurements of one or more 

physiological parameters using a system that can be used in the home or in ambulatory situations 

and eliminates the erroneous measurements due to motion artifacts. Since the claimed invention 

is an improvement in another field of technology and it applies concepts to arrive at a new and 

useful end, the claimed invention is patent eligible subject matter. 

The Examiner, in the Office Action, states that "The claim(s) does/do not include 

additional steps/elements that are sufficient to amount to significantly more than the judicial 

exception for the following reasons (prong2B of the two-part test). In particular, the claimed 

steps amount to nothing more than: routine data collection and/or insignificant extrasolution 

activity (e.g. "providing a physiological indicator signal; analyzing the signal by using a 

handheld mobile communication device; and obtaining one or more physiological parameters"); 

generic computer functions performing well-understood, routine, and conventional activities 

previously known to the industry ( e.g. "using a handheld mobile communication devicefor 

detecting effects of motion artifacts and associated functions/steps and deciding whether to 

retain the measurements based on detected effects of motion artifacts; filtering and detrending 
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measurements, obtaining/ comparing Shannon entropy of the processed segment, include or 

select segment based on the comparison of Shannon entropy"; see art rejections below); generic 

processing steps recited at a high level of generality such that substantially all practical 

applications of the judicial exception(s) are covered (e.g. "using a handheld mobile 

communication device for detecting effects of motion artifacts and associated functions/steps 

and deciding whether to retain the measurements based on detected effects of motion artifacts; 

filtering and detrending measurements, obtaining/ comparing Shannon entropy of the 

processed segment, include or select segment based on the comparison of Shannon entropy"; 

see art rejections below); and/or general instructions to apply or use the judicial exception(s) 

( e.g. "using a handheld mobile communication device for detecting effects of motion artifacts 

and associated functions/steps and deciding whether to retain the measurements based on 

detected effects of motion artifacts; filtering and detrending measurements, obtaining/ 

comparing Shannon entropy of the processed segment, include or select segment based on the 

comparison of Shannon entropy"; see art rejections below)." 

The Examiner, in the Office Action, also states that "In regard to 35 USC 101 rejection, 

Applicant first alleged that the claims provide an improvement in a technology or technical 

field. In response, no specific technology or technical field is reflected in the claim(s). In pages 

16 and 17 of Remarks filed on 03/01/2016, Applicant indicated that the physiological parameter 

includes blood loss, oxygen saturation heart rate variability, arterial fibrillation and others; 

PPG, EKG, HR and Sp02. However, the claim(s) recites physiological indicator signal and one 

or more physiological parameters, which are broad enough to cover all possible physiological 

signals/parameters in physiological and/ or all medical fields associated with physiological 

conditions. Therefore, the claimed invention is not considered as provide improvements in any 

specific technology or technical field." 

Applicants respectfully state that the Examiner does not determine the scope of claims in 

patent applications not solely on the basis of the claim language, but upon giving claims their 

broadest reasonable construction "in light of the specification as it would be interpreted by one 

of ordinary skill in the art." In re Am. Acad of Sci. Tech. Ctr., 367 F.3d 1359, 1364[, 70 USPQ2d 

1827, 1830] (Fed. Cir. 2004). MPEP 2111. The claims are directed to analyzing a physiological 

indicator signal in a handheld mobile communication device and detecting the effects of motion 
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artifacts and deciding whether to retain the measurements based on that detection. Applicants 

respectfully state that the examiner's statements are not supported by substantial evidence. 

Applicants also respectfully state that the examiner disregard that claims 19, 39 and 49 

related to one specific physiological measurement-atrial fibrillation, and are an improvement in a 

specific technology. Applicants respectfully state that the examiner's statements are not 

supported by substantial evidence and kindly request the examiner to support his statements by 

substantial evidence as stated in MPEP 2144.0 3C. 

As the Federal Circuit stated in BASCOM GLOBAL INTERNET v. AT&T MOBILITY 

LLC the examiner's analysis "looks similar to an obviousness analysis under 35 U.S.C. § 103, 

except lacking an explanation of a reason to combine the limitations as claimed. The inventive 

concept inquiry requires more than recognizing that each claim element, by itself, was known in 

the art. As is the case here, an inventive concept can be found in the non-conventional and non­

generic arrangement of known, conventional pieces." BASCOM GLOBAL INTERNET v. 

AT&T MOBILITY LLC, opinion 2015-1763 (Federal Circuit June 27, 2016). 

"Whether a claim is directed to statutory subject matter is a question of law ... 

determination of this question may require findings of underlying facts specific to the particular 

subject matter and its mode of claiming" Accenture Global Servs. GmbH v. Guidewire Software, 

Inc., 728 F.3d 1336, 1344 (Fed. Cir. 2013) as cited in MORTGAGE GRADER, INC. v. FIRST 

CHOICE LOAN SERVICES INC., Opinion 2015-1415, January 20, 2016 (Fed. Cir.). 

Applicant respectfully kindly request the examiner to support his statements by substantial 

evidence as stated in MPEP 2144.0 3C. 

The claims do not unduly pre-empt others from applying the concept of Shannon entropy 

The Supreme Court, in Alice, stated that, "The concern that drives the exclusionary 

principle - exclude Laws of nature, natural phenomena, and abstract ideas - is one of pre­

emption. Alice, 134 S. Ct. at 2354. Laws of nature, natural phenomena, and abstract ideas are 

basic tools. The Supreme Court, in Alice, stated that "monopolization of those tools through the 

grant of a patent might tend to impede innovation more than it would tend to promote it, thereby 

thwarting the primary object of the patent laws." Alice, 134 S. Ct. at 2354. 
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However, the Court in Alice gave little insight as to how to determine if there is undue 

pre-emption of the field, since all claims pre-empt something. The Federal Circuit, in Accenture, 

provides guidance, stating that "In the case of abstractness, the court must determine whether the 

claim poses "any risk of preempting an abstract idea." To do so the court must first "identify and 

define whatever fundamental concept appears wrapped up in the claim." Then, proceeding with 

the preemption analysis, the balance of the claim is evaluated to determine whether "additional 

substantive limitations ... narrow, confine, or otherwise tie down the claim so that, in practical 

terms, it does not cover the full abstract idea itself"" ACCENTURE GLOBAL SERVICES, 

GMBH v. GU/DEWIRE SOFTWARE, INC., 728 F.3d 1336, 1341 (Fed. Cir. 2013). 

The concept of Shannon entropy has been applied in communications, where it originated 

(see, for example, Without Shannon's information theory there would have been no internet, The 

infonnatiotHheorv, provided in the Appendix), in the identification of putative drug targets (see 

The application of Shannon entropy in the identification of putative drug targets, BioSystems 55 

(2000) 5-14), in quantifying the quality of mixing in various systems, including polymeric ones 

(see Quantifying Fluid Mixing with the Shannon Entropy, Macromolecular Theory and 

Simulations, Volume 15, Issue 8,"pages 595-607, October 11, 200, both of which were provided 

in the Appendix in the response filed on March 1, 2016) and in a number of other applications, 

such as ALEXANDER, NEAL; PARRA-HENAO, GABRIEL, Uses of entropy in medical 

research, CES Medicina, vol. 21, num. 1, enero-junio, 2007, pp. 65-75, a copy of which is 

included in the appendix. In the method of clam 1, the use of Shannon entropy is tied to the 

determination of whether the effects of motion artifacts are present in the measurement of the 

physiological parameter. 

The Examiner, in the Office Action, also states that "Forth of all, applicant alleged that 

the claims do not preempt others from applying the concept of Shannon entropy. In response, the 

claims preempt others from applying the concept of Shannon entropy in all possible 

physiological signals/parameters in physiological and/ or all medical fields associated with 

physiological conditions ( e.g. the claimed invention is applicable to a certain types of 

physiological signals/parameters)." Applicants respectfully state that the evidence present above 

contradicts the examiner's assertions and the examiner has not presented any evidence to support 
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his statements. Applicant respectfully kindly request the examiner to support his statements by 

substantial evidence as stated in MPEP 2144.0 3C. 

Furthermore, Applicants also respectfully state that the examiner disregard that claims 

19, 39 and 49 related to one specific physiological measurement-atrial fibrillation, and are an 

improvement in a specific technology. 

The method, system and computer program product of the claimed invention produces 

measurements of one or more physiological parameters using a system that can be used in the 

home or in ambulatory situations and eliminates the erroneous measurements due to motion 

artifacts. The claimed invention is an improvement in the technology of physiological parameter 

monitoring in home or ambulatory environments. In the present claimed invention, concepts are 

applied "'to a new and useful end,"' Since the method, system and computer program product of 

the claimed invention produces measurements of one or more physiological parameters using a 

system that can be used in the home or in ambulatory situations and eliminates the erroneous 

measurements due to motion artifacts, the claimed invention is an improvement in the 

technology of physiological parameter monitoring in home or ambulatory environments. In the 

present claimed invention, concepts are applied "'to a new and useful end,"' and these 

improvement are obtained through substantive limitations in the claimed invention, the claimed 

invention does not preempt the applying of the concept of Shannon entropy. Applicants 

respectfully state that the claimed invention recites patentable subject matter. 

III. THE 35 U.S.C. 103 REJECTIONS 

Claims 1, 3, 8-9, 24, 27, 33-34, and 44 are rejected under pre-AIA 35 U.S.C. 103(a) as being 
unpatentable over Greco et al., "Kurtosis, Renyi's Entropy and Independent Component Scalp 
Maps for the Automatic Artifact Rejection from EEG data" in view of Lichter et al. (USPN 6, 
159,147 - cited in previous action) and further in view ofReisfeld et al. (USPGPUB 
2007/0213624) .. 

Applicant respectfully state that a prima facie case of obviousness has not been 

established for Claims 1, 3-5, 8-9, 24, 27-29, 33-34, and 44. 
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The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 

(1966), that are applied for establishing a background for determining obviousness under 35 

U.S.C. 103(a) are summarized as follows: 

1. Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 

or nonobviousness. 

Claim Construction 

The first step in determining whether a claim is anticipated, or is obvious in view of prior 

art, is to interpret the claim. ("It is elementary in patent law that, in determining whether a patent 

is valid ........... , the first step is to determine the meaning and scope of each claim in suit." 

Lemelson v. Gen. Mills, Inc., 968 F.2d 1202, 1206, 23 U.S.P.Q.2D (BNA) 1284, 1287 (Fed. Cir. 

1992).) When not defined by applicant in the specification, the words of a claim must be read as 

they would be interpreted by those of ordinary skill in the art. (MPEP 2111.01) (Rexnord Corp. 

v. Laitram Corp., 274 F.3d 1336, 1342, 60 USPQ2d 1851, 1854 (Fed. Cir. 2001) ("explaining the 

court's analytical process for determining the meaning of disputed claim terms")). The US Patent 

and Trademark Office ("USPTO") determines the scope of claims in patent applications not 

solely on the basis of the claim language, but upon giving claims their broadest reasonable 

construction "in light of the specification as it would be interpreted by one of ordinary skill in the 

art." In re Am. Acad of Sci. Tech. Ctr., 367 F.3d 1359, 1364[, 70 USPQ2d 1827, 1830] (Fed. Cir. 

2004). MPEP 2111. 

One skilled in the art, upon reading the specification, would interpret kurtosis for the 

preprocessed segment and Shannon entropy for the preprocessed segment has been computed 

using the segment and equations (1) and (2) in paragraphs 48 and 49 of the specification. 

The level of ordinary skill in the pertinent art 

One skilled in the art has knowledge of signal processing, at an equivalent graduate-level, 

and knowledge of biomedical applications. One skilled in the art would be familiar with 

Independent Component Analysis (ICA). One skilled in the art would be familiar with Delorme 

23 



Petitioner Ex-1004, 0615

Application Serial No. 13/354,941 
Amendment and Response dtd. 7/7/16 
Final Office Action dtd. 4/28/16 

et al, Automatic artifact rejection for EEG data using high-order statistics and independent 

component analysis, Proceedings of the 3rd International Workshop on ICA, San Diego, 457-

462, 2015 (submitted in an IDS on January 8, 2015). Delorme teaches obtaining kurtosis from 

the raw data but obtaining the Shannon entropy for the components from the ICA since " it 

would be useful if we could isolate and measure these artifacts based on their projection to 

overlapping electrode subsets. This is what ICA does." (Delorme, section 3 .1 ). 

Determining the scope and contents of the prior art 

Greco teaches a technique for the automatic artifact rejection, based on the Independent 

Component Analysis (ICA) for the artifact extraction and on the joint use of kurtosis and Renyi' s 

entropy, rather than Shannon's entropy (Greco, p. 181, col. 1, lines 10-14). Greco teaches 

extracting a number of data segments of EEG data, removing electrical line noise, performing 

independent component analysis (ICA) on the data to extract the independent components (ICs) 

and computing the kurtosis and Renyi's entropy for each independent component (IC). Greco 

teaches that using Shannon entropy instead of Renyi's entropy does not result in all the artifact 

being detected (Greco, p. 183, section IV-Results). Greco teaches removing noise from the raw 

data by filtering the data with a notch filter (Greco Sec. IV on page 206). 

Lichter teaches a real-time biological data processing PC card that is lightweight, cost 

effective, and portable. The real-time biological data processing PC card is capable of converting 

a host personal computer system into a powerful diagnostic instrument. Each real-time biological 

data processing PC card is adapted to input and process biological data from one or more 

biological data sensors, and is interchangeable with other real-time biological data processing PC 

cards. 

Renfeld teaches capturing photoplethysmograph signals while the patient sleeps are 

analyzed in order to diagnose the patient's cardiorespiratory condition. In particular, the signals 

may be used to detect and assess the severity of conditions that are characteristic of heart failure 

(HF), such as premature ventricular contractions and Cheyne-Stokes breathing (Renfeld, Par. 

15). Renfeld, also discloses identifying arrhythmias and detecting other characteristics indicative 

of restoration modulation (Renfeld, par. 68, 78-79). Renfeld states, in paragraph 80, that, in 

regards to identifying arrhythmias and detecting other characteristics indicative of restoration 
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modulation, "Similar procedures to those described above can be applied to the detrended AC 

photoplethysmograph signal. One way to perform detrending is to replace the 

photoplethysmograph signal with its amplitude feature (maximum minus minimum signal). 

Other methods include subtracting a polynomial that approximates the signal, or using local 

maxima or local minima features. Following detrending, the processor applies very-low­

frequency filtering followed by outlier rejection, and then computes the median vasomotion of 

each sequence." 

Muthuswamy et al., "Spectral analysis methods for neurological signals", Journal of 

Neuroscience Methods 83 (1998) 1-14), in finding the power spectrum of a segment of data, 

teaches that "The mean and any linear trend in the data are removed before multiplying the 

signal with a window whose length is the same as the length of the signal x(n) (N points)." 

Ascertaining the differences between the prior art and the claims at issue 

Band stop filters, if the stop band is very narrow and highly attenuated over a few hertz, 

are also known Notch filters (see, for example, http./.:\.\,..\-\1\\ ... ,e~ectroY1ic~~-,ttncn1a.ls.,:vs./JJlter./band" 

StcT"'fi her html ). The Band Stop Filter, functions in exactly the opposite way to the Band Pass 

Filter (see, for example, http:.//,:vv~/\:\7 .el ec:tronic.s-"tutorJ als. \-vs/_fl ~ter./balld·"Stl\p,~filter.htn1] ). 

Greco teaches removing noise from the raw data by filtering the data with a notch filter 

(Greco Sec. IV on page 206) and replacing the notch filter in Greco with the bandpass filter of 

the applicant will render Greco unsuitable for the purpose of intended for since it would lead in 

the noise that Greco was trying to notch filter and the additional noise would cover up the motion 

artifacts. Lichter also does not teach a bandpass filter. Reisfeld does not teach a bandpass filter 

for pre-processing. 

Applicant respectfully states that neither Greco nor Lichter nor Reisfeld teach or suggest 

"wherein detecting effects of motion artifacts in the measurements comprises: 

bandpass filtering and detrending a segment from the measurement of one physiological 

parameter; wherein a bandpass filtered and detrended segment is hereinafter referred to as a 

preprocessed segment," a limitation of independent claims 1, 24 and 44. 
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To establish prima facie obviousness of a claimed invention, all the claim limitations 

must be taught or suggested by the prior art. In re Royka, 490 F.2d 981, 180 USPQ 580 (CCPA 

1974). 

Applicants respectfully state that neither Greco nor Lichter nor Reisfeld teach or suggest 

all the limitations of the independent claims. 

Applicants respectfully state that a prima facie case of obviousness has not been 

established for claims 1, 24 and 44. 

Claims 3, 8-9 are dependent on claim 1. Claims 27, 33-34 are dependent on claim 24. 

Applicants respectfully state that a prima facie case of obviousness has not been 

established for claims 1, 3, 8-9, 24, 27, 33-34 and 44. 

Greco teaches away from the combination. 

One skilled in the art would be familiar with Delorme et al, Automatic artifact rejection 

for EEG data using high-order statistics and independent component analysis, Proceedings of 

the 3rd International Workshop on ICA, San Diego, 457-462. Delorme teaches obtaining 

kurtosis from the raw data but obtaining the Shannon entropy for the components from the ICA 

since" it would be useful if we could isolate and measure these artifacts based on their projection 

to overlapping electrode subsets. This is what ICA does." (Delorme, section 3.1). One skilled in 

the art following Greco (and with knowledge of Delorme) will not use the Shannon entropy of 

the preprocessed segment, where the preprocessed segment is the bandpass filtered and 

detrended segment of the data, and would instead apply ICA and use the Shannon entropy of the 

components of the ICA. 

One skilled in the art, after the teachings of Greco, would be discouraged from using 

Shannon entropy of the bandpass filtered and detrended data as an indicator of volatility, 

therefore the reference teaches away. In re Gurley, 27 F.3d 551, 553 (Fed. Cir. 1994). 

In KSR International Co. v. Teleflex Inc., 127 S. Ct. 1727, 1740 (2007), the Court 

identified "teaching away" as a strong indicator of nonobviousness. 
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The examiner, in the office action, states that" It would have been obvious to one with 

ordinary skill in the art at the time of the invention was made to modify the method and system 

(Greco as modified by Lichter) to incorporate the detrending step/ function as taught by 

Reisfeld, since one ordinary would have recognized that both Greco as modified by Lichter and 

Reisfeld teach analyzing physiological data, signals, and parameters and it is commonly known 

in the art that detrending is a data preprocessing step for analyzing EEG signals (e.g. see 

Muthuswamy et al., "Spectral analysis methods for neurological signals", Journal of 

Neuroscience Methods 83 (1998) 1-14) for removing the mean and linear trends in the segment 

of the signal." 

The examiner does not elucidate how to incorporate the detrending step/ function as 

taught by Reisfeld in Greco. The applicants claim recites that the at least one indicator of 

volatility being at least Shannon entropy for the bandpass filter and detrended segment of data. 

Greco teaches Shannon entropy of the components of the ICA. If incorporating the detrending 

step/ function as taught by Reisfeld in Greco requires detrending the ICA components, there is 

no motivation or reason to do so in either Greco or Reisfeld and detrending the ICA components 

could result in Greco not being suitable for the purpose it was intended for. 

The examiner states that "it is commonly known in the art that detrending is a data 

preprocessing step for analyzing EEG signals (e.g. see Muthuswamy et al., "Spectral analysis 

methods for neurological signals", Journal of Neuroscience Methods 83 (1998) 1-14) for 

removing the mean and linear trends in the segment of the signal." Applicants respectfully state 

that that statement is not supported by substantial evidence. Muthuswamy uses detrending in 

finding the power spectrum of a segment of data, which is a completely different use from that in 

the applicants, there is no indication in Muthuswamy of using detrending for detecting effects of 

motion artifacts. 

The Supreme Court has provided instruction that "a patent composed of several elements 

is not proved obvious merely by demonstrating that each of its elements was, independently, 

known in the prior art" and further that "it can be important to identify a reason that would have 
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prompted a person of ordinary skill in the relevant field to combine the elements in the way the 

claimed new invention does." KSR!nt'l Co. v. Teleflex, Inc., 550 U.S. 398,418 (2007). 

Applicants respectfully state that a prima facie case of obviousness has not been 

established for claims 1, 3, 8-9, 24, 27, 33-34 and 44. 

Claims 6 and 30 are rejected under pre-AIA 35 U.S.C. 103(a) as being unpatentable over 
the combination of Greco, Lichter and Reisfeld as applied to claims 1 and 24 above, and further 
in view of Maier et al. (USPGPUB 2006/0253261 - cited in previous action). 

Claim 6 depends on claim 1 and claims 30 depends on claim 24. 
As stated above, Applicants respectfully state that neither Greco nor Lichter nor Reisfeld 

teach or suggest "wherein detecting effects of motion artifacts in the measurements comprises: 

bandpass filtering and detrending a segment from the measurement of one physiological 

parameter; wherein a bandpass filtered and detrended segment is hereinafter referred to as a 

preprocessed segment," a limitation of independent claims 1, 24 and 44. 

Applicants respectfully state that Maeir also does not teach or suggest "wherein detecting 

effects of motion artifacts in the measurements comprises: 

bandpass filtering and detrending a segment from the measurement of one physiological 

parameter; wherein a bandpass filtered and detrended segment is hereinafter referred to as a 

preprocessed segment," a limitation of independent claims 1, 24 and 44. 

Applicants respectfully state that neither Greco nor Lichter nor Reisfeld nor Maeir teach 

or suggest all the limitations of claims 6 or 30. 

Applicants respectfully state that a prima facie case of obviousness has not been 

established for claims 6 and 30. 

Claims 7 and 31-32 are rejected under pre-AIA 35 U.S.C. 103(a) as being unpatentable 
over the combination of Greco, Lichter and Reisfeld as applied to claims 1 and 24 above, and 
further in view of Jacobsen et al. (USPN 6, 198,394 - cited in previous action). 

Claim 7 depends on claim 1 and claims 31-32 depend on claim 24. 

As stated above, Applicants respectfully state that neither Greco nor Lichter nor Reisfeld 

teach or suggest "wherein detecting effects of motion artifacts in the measurements comprises: 
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bandpass filtering and detrending a segment from the measurement of one physiological 

parameter; wherein a bandpass filtered and detrended segment is hereinafter referred to as a 

preprocessed segment," a limitation of independent claims 1, 24 and 44. 

Applicants respectfully state that Jacobsen also does not teach or suggest "wherein 

detecting effects of motion artifacts in the measurements comprises: 

bandpass filtering and detrending a segment from the measurement of one physiological 

parameter; wherein a bandpass filtered and detrended segment is hereinafter referred to as a 

preprocessed segment," a limitation of independent claims 1, 24 and 44. 

Applicants respectfully state that a prima facie case of obviousness has not been 

established for claims 7 and 31-32. 

Claim 18 is rejected under pre-AIA 35 U.S.C. 103(a) as being unpatentable over the 
combination of Greco, Lichter and Reisfeld as applied to claim 1 above, and further in view 
of Zhang (USPGPUB 2009/0112110 - cited in previous action). 

Claim 18 is dependent on claim 1. 

As stated above, Applicants respectfully state that neither Greco nor Lichter nor Reisfeld 

teach or suggest "wherein detecting effects of motion artifacts in the measurements comprises: 

bandpass filtering and detrending a segment from the measurement of one physiological 

parameter; wherein a bandpass filtered and detrended segment is hereinafter referred to as a 

preprocessed segment," a limitation of independent claims 1, 24 and 44. 

Applicants respectfully state that Zhang also does not teach or suggest "wherein detecting 

effects of motion artifacts in the measurements comprises: 

bandpass filtering and detrending a segment from the measurement of one physiological 

parameter; wherein a bandpass filtered and detrended segment is hereinafter referred to as a 

preprocessed segment," a limitation of independent claims 1, 24 and 44. 

Applicants respectfully state that a prima facie case of obviousness has not been 
established for claim 18. 

Claims 19-23, 39-43, and 49-53 are rejected on the ground of nonstatutory double 
patenting as being unpatentable over claims 1-16 of U.S. Patent No. 8,755,876 in view of Greco 
and Lichter. 
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While Applicants are not opposed to filing a terminal disclaimer, Applicants respectfully 

state that nonstatutory obviousness double patenting requires a prima facie case of obviousness. 

U.S. Patent No. 8,755,876 only claims the detection of atrial fibrillation while claim 19 recites 

"detecting, using the handheld mobile communication device and using only the measurements 

of one or more physiological parameters, effects of motion artifacts in the measurements of the 

one or more physiological parameters and deciding whether to retain the measurements based on 

effects of motion artifacts in the measurements." Claims 39 and 49 also recite detecting, using 

the handheld mobile communication device and using only the measurements of one or more 

physiological parameters, effects of motion artifacts. Greco teaches performing Independent 

Component Analysis on the preprocessed data in order to obtain independent components and 

obtaining a value of at least one indicator of volatility for the independent component in order 

to detect motion artifacts. Applicants respectfully state that Greco does not teach or suggest 

using only the measurements of one or more physiological parameters to detect the effect of 

motion artifacts and neither does Lichter. Applicants respectfully state that aprimafacie case of 

obviousness has not been established for 19-23, 39-43, 49-53 and nonstatutory obviousness 

double patenting is not proper. 

CONCLUSION 

Any amendments to the claims as set forth herein, including the modification, addition, 

cancellation, or withdrawal of any claims, have been offered to advance this application to issue. 

None of the amendments made herein should be construed as an admission that the subject 

matter of the claims, as originally filed, is anticipated by or made obvious in light of any art of 

record whether considered singularly or in combinations. Applicants expressly reserve the right 

to pursue the originally filed claims in another co-pending application without being prejudiced 

by any amendments, including cancellation of claims, made herein. 

The Director of Patents and Trademarks is hereby authorized to charge any 

underpayment of fees, or credit any overpayments, to Deposit Account 03-2410 (Order No. 

30210-201). 
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by the Examiner: 

ORLANDO LOPEZ (617) 345-3000. 

Respectfully submitted, 

Dated: July 7, 2016 By: /Orlando Lopez/ 
Orlando Lopez, Ph.D. 

Reg. No. 46,880 
Attorney for Patent Application Owners 
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SUMMARY 

E ntropy is a basic concept of pnysics, witfi analogues in communication tfieory and otfier 
fields. We review applications of entropy in medical researcfi, under tfiree fieadings of increasing 

scientific profundity. First, we consider tfie use of entropy as a summary statistic to measure tfie 
diversity of ecological and otfier systems. We empnasize tfie exponential of tfie Sfiannon entropy as a 
dispersion index, illustrated in sample size determination for pupal surveys of tfie dengue vector 
mosquito Aedes aegypti. Secondly, we review maximum entropy as a metfiod of statistical modelling, 
illustrated 8y spatial analysis of tfie malaria vector mosquito Anopneles nuneztovari. Finally, we 
review tfie postulate of Extreme Pnysical Information (EPI), wfiicfi elegantly yields many key laws of 
pnysics, including general relativity. EPI fias 8een applied to some biological problems, sucfi as 
predicting rates of cancer growtfi, and we suggest tfiat it may nave fruitful applications in immunology. 
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Dengue 
Biomedical research 

RESUMEN 

La entrop(a es un concepto Msico en la f(sica, con conceptos 
analogos en la teor(a de las comunicaciones y en otros 
campos. Revisamos las aplicaciones de la entrop(a en la 
investigaci6n medica, 8ajo tres lineamientos de creciente 
profundidad cient(fica. Primera, consideramos el uso de la 
entrop(a como una fierramienta estad(stica para medir la 
diversidad ecol6gica y de otros sistemas. Se enfatiza el 
caracter exponencial de la entrop(a de Sfiannon como un 
(ndice de dispersion, el cual es ilustrado por su uso en las 
encuestas de pupas del mosquito vector del dengue Aedes 
aegypti para la estimaci6n de tamanos de muestra. 
Segundo, revisamos la entrop(a maxima como un metodo 
de modelaci6n estad(stica. Se ilustra mediante el analisis 
espacial del mosquito vector de malaria Anopneles 
nuneztovari. Finalmente, revisamos el postulado 
Informaci6n Flsica Extrema (EPI), el cual soporta varias 
!eyes f(sicas, incluyendo la de la relatividad. EPI fia sido 
aplicado a algunos pro8lemas 8iol6gicos, como porejemplo 
para predecir tasas de crecimiento de cancer. Sugerimos 
que puede tener aplicaciones utiles en inmunolog(a. 

PALABRAS CLAVE 

Entrop[a 
Inf ormaci6n 
Malaria 
Dengue 
Investigaci6n medica 

I. INTRODUCTION 

The word entropy derives from the Greek entrop(a, 
meaning a turn inwards, a sense it retains in the 
ophthalmological term 'entropion'. In common use, 
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entropy currently implies decay; a kind of inevita­
ble ageing. Some philosophers and artists see it as 
a key concept for our current society, in which the 
control of information is vital, but inevitably 
imperfect (1,2). The art critic Robert Hughes said 
of Andy Warhol: "His ideal society has crystallized 
around him and learned to love his entropy" (3). 

In science, the term 'entropy' was introduced by 
Clausius in 1 865, meaning a ratio of heat to 
temperature, denoted S. According to the second 
law of thermodynamics, heat flows spontaneously 
from hot bodies to cold ones, and not the reverse, 
and this implies that S always increases. In 1877, 
Boltzmann used a molecular approach to derive an 
equivalent form, which depends on the numberW 
of microscopic states consistent with the 
macroscopic state of a system: S=klog(W), where k 
is Boltzmann's constant. This can be interpreted as a 
measure of disorder in the system, or ignorance of it. 

In the twentieth century the concept of entropy 
was used as a measure of information, which is 
currently applied in telecommunications and other 
information technologies (4). Recently a theory has 
been derived which encompasses these concepts 
as special cases of Fisher information (5). 

In the current paper we describe uses of entropy in 
medical research. We start with its use as a simple 
summary statistic of disorder in a series of cate­
gories, and proceed to the postulate of Extreme 
Physical Information (EPI) as a basic scientific 
principle. 

2. ENTROPY AS A 
MEASURE OF 
COMPLEXITY OF 
ECOLOGICAL SYSTEMS 

In ecology, entropy is used under the name of 
Shannon-Wiener index to measure diversity, or niche 
breadth (6), and has the following form: 
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H, = - L p log(p) 

The symbol L means a sum of the various values of 
p. For example, to measure species diversity, each 
pis the proportion of individuals in each species. 
The alternative Brillouin index has a different form, 
but Stirling's formula can be used to show that it is 
numerically similar to H ,, especially for large sample 
sizes(7). Here we have included a negative sign in 
the definition of H ,_ Without this, H, becomes a 
measure of information, which can be defined as 
the negative of entropy 'negentropy'(8). Similar 
applications have been made to antigenic and 
genetic diversity (9-11 ). 

The index H , is mathematically identical to the 
Shannon entropy (12). In communication theory, 
each p represents the relative frequency of a 
symbol, for example a letter of the alphabet. 
Whether in ecology or communication theory, the 
entropy is greater if the distribution is more uniform. 
The base of logarithms determines the units of H , . 
For base 2, the units are bits (abbreviation of 'binary 
digit'). For base 10, the units are decits, and for 
base e they are nats ( 13). 

2 .1 Application to sampling of Aedes 
breeding sites 

Dengue is a viral illness with 50-100 million cases 
each year, of whom 0,25-0,5 million have the severe 
form, dengue haemorrhagic fever (14). Given the 
current lack of a vaccine, the only preventive me­
thod is control of the vectors, which are mosquitoes 
of the genus Aedes, principally Aedes aegypti. As 
breeding sites, these mosquitoes use a wide variety 
of water-holding containers. To make control more 
efficient, it is possible to think in terms of 'key' con­
tainer types, which contain a majority of immature 
forms (larvae and pupae) (15). These key types 
would be the priorities for control efforts. 

As part of an international project to develop 
methods for Aedes control ( 16), there arose a need 
for a method for determining sample size to con­
fidently identify key container types. In statistical 
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terms, this task was more complicated than most 
sample size calculations. It deals not with a single 
parameter (such as a mean or proportion) but, 
rather, a distribution over an indefinite number of 
container types. Moreover, the method had to be 
sufficiently simple for use by control personnel, who 
do not necessarily have mathematical or statistical 
training. 

It was expected that, where pupae were more 
concentrated in fewer container types, the sample 
size would be smaller. The use of entropy (the 
Shannon-Wiener index, H) was investigated for 
measuring the concentration of pupae, and for 
predicting sample size. More specifically, the expo­
nential of H, was used; conventionally denoted N1• 

The use of the exponential removes the dependency 
on the base of logarithms, and yields a dispersion 
index with the following simple characteristics: 

• The dispersion indexN 1 is larger when the pupae 
are distributed more uniformly between the con­
tainer types. 

• The maximum value of NI equals the number of 
container types, and is reached when the same 
proportion of pupae are found in each type. For 
example, with four container types, an even 
distribution would have four proportions of 0,25, 
and NI would be 1 Oe4 X log,/4l/4 = 4. Any other 
distribution gives a lower value. For example, 
20 % in each of three types, and 40 % in the 
fourth, gives NI = 1 oe(3 X 0.2 log,c(0.2)+ 04 log,c(OA))"" 3 .8. 

• A uniform distribution between a smaller number 
of container types yields a smaller value of N1 

than does a uniform distribution between a larger 
number of types. For example, we already saw 
that four container types, each with a quarter of 
pupae, would have N1 =4. Similarly, five contai­
ner types each with a fifth of the pupae would 
have N1 =5. 

• A container type with very few pupae does not 
substantially affect N 1• 

Figure 1 shows examples of the dispersion index N 1 

with data from studies done in Colombia (Barran-
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quilla) ( 1 7), Venezuela (Trujillo) ( 18) and Thailand 
(Chiang Mai and Khon Kaen) ( 19). Each study did 
multiple surveys. In the Colombian survey number 
4, almost all the pupae were found in ground tanks 
(al8ercas or tanques 8ajos), and this survey has the 
smallest dispersion index among the six shown. At 
the other extreme, the highest dispersion index is 

N 1 = 8,3 found in the Thai survey number 1. In this 
survey, four container types had more than 1 0 % 

of pupae, although none had more than 22 %. It 
was expected that, in such situations of high 
dispersion index, it would be more difficult to defi­
ne the key container types, i.e. that a larger sample 
size would be needed. 

Figure I. THE DISTRIBUTIONS OF Aedes aegypti PUPAE OVER CONTAINER TYPES IN SIX SURVEYS. 
THE EXPONENTIAL OF SHANNON ENTROPY IS SHOWN AS A DISPERSION INDEX (NI). 

Colombia 4, dispersion index=l.5 Venezuela 3, dispersion index=3 

Cexnent 
dram 

Thailand 3, dispersion index=4.9 

Grmood 
""k 

Jar C~roe:ntSma11 Sooall ToiletP:lastic .,.\nt Diee&. Tyre Other 
jar jsr umk tank bucket trap -rdc.d 

Thailand 2, dispersion index=6.8 

Bw:ke1 Diveroo Div~rse Drom Ta.ok Tyre 
:ro.ediu..-ro. small 

Colombia l, dispersion index=S.5 

Bottle Cement Metal Other PJa,.stic Tyres: Vase6 Grom1d 
drum drum drum taak 

Thailand 1, dispersion index:=8.3 

iff __ 1111.1. l !~f _11111 •• 111 
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In order to evaluate the use of the dispersion index 
(N 1) for determining sample size, the index was 
related to the repeatability of surveys. For this 
purpose, repeatability was defined in terms of two 
surveys which were simulated by drawing from the 
original data of each study. In the first simulated 
survey, the key container types were identified as 
those in which 70 % of pupae were found. The 
value of 70 % was a consensus value agreed by the 
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.Tar Small ToiletP!aStic Fish Flower ~~nt Di.,:1ca Tyre Other 
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investigators of the Aedes control project. Then, 
the percentage of pupae in those same types was 

evaluated in the second simulated survey. This 
percentage was defined as the repeatability. The 

simulation process was repeated 1 000 times, in 

order to examine the distribution of repeatability. 
Ideally, the repeatability would almost always be 
close to 70 %: this would indicate the key contai-
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ner types can be identified consistently between 
surveys. Figure 2 shows that the repeatability is 

greater a) If the sample size is greater, and b) if 
the dispersion index (entropy) is less. 

Figure 2. INVERSE RELATION BETWEEN REPEATABILITY OF Aedes PUPAL SURVEYS (VERTICAL AXIS) 
AND THE DISPERSION INDEX (NI, HORIZONTAL AXIS). FOR THE VERTICAL AXIS, A LOW VALUE 

PERCENTILE OF THE DISTRIBUTION WAS USED (ARBITRARILY CHOSEN AS THE 20TH), SO THAT THE 
REPEATABILITY HAS A HIGH PROBABILITY (80%) OF BEING AT LEAST AS HIGH AS THE VALUE PLOTTED. 
SAMPLES SIZES WERE 10 (0), 25 (D), 50 (+) OR 100 (X) HOUSES POSITIVE FOR PUPAE. THE DASHED 

LINES SHOW FITS FROM REGRESSING THE LOGISTIC TRANSFORMATION OF THE REPEATABILITY ON THE 
DISPERSION INDEX. SEE THE TEXT OF SECTION 2.1 FOR MORE DETAILS. 
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This analysis was used to construct a flow diagram 
for determination of sample size (20). It requires a 
minimum of 10 houses positive for pupae (i.e., with 
at least one pupa). If the pupae in these ten houses 
have a dispersion index (N 1) less than 2, the survey 
can be halted and the key container types identified. 
Otherwise, the survey should continue until a point 
defined by the values of N 1 at the following steps of 
the flow diagram (after 25, 50 and 100 positive 
houses). The method also permits the investigators 
to join categories. For example, in the Thai survey 
number 2, 'small jar' could be joined with 'jar'. 
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Dispersion index 

3. STATISTICAL ANALYSIS 
BY MAXIMUM ENTROPY 

Likelihood is a fundamental concept in statistics (21), 
and means the probability of the data, under the 
assumption of a particular probability distribution. 
Analysis by maximum likelihood involves finding the 
parameters which maximize the likelihood of the 
data, for the assumed type of distribution. Analysis 
by maximum entropy is complementary. Rather 
than starting with a distribution and estimating 
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parameters, it treats the parameters as constraints, 
and finds the distribution with the maximum 
entropy. For example, we may specify values of 
the mean and standard deviation (e.g. the sample 
mean and standard deviation of a particular 
dataset). Then, the normal (Gaussian) distribution 
has higher entropy than any other. More formally, 
certain types of problems yield equivalent solutions 
by maximum likelihood or maximum entropy (22), 
although one method or the other may be more 
convenient. Until recently, maximum entropy 
analysis has been used mostly in certain fields such 
as physics (23), linguistics (24) and bioinformatics 
(25). 

Recently, Phillips et al (26,27) presented a method 
for spatial analysis by maximum entropy, for 
prediction of species' geographic distributions. The 
method requires a set of locations in which the 
species has been found. This type of data is called 
'presence only', because it does not contain 
locations in which the species was sought but not 
found. Prediction is done on the basis of environ­
mental or other geo-referenced variables, which are 
available in the region for which the predictions are 
to be made. The results are usually reported in 
terms of relative probability, so that the most likely 
predicted location for the species has a value of 
I 00 %. One limitation of the method is possible 
sampling bias, i.e. the locations sampled tending to 
have certain environmental characteristics, perhaps 
associated with being more accessible. The authors 
state that their approach could, in the future, be 
extended to presence/absence data, although this 
is not done in their publications. 

Phillips et al. illustrated their approach using data 
from South America on the sloth Brady pus variegatus 
and the rodent Microryzomys minutus. They 
compared the maximum entropy method to the 
Genetic Algorithm for Rule-Set Prediction (GARP), 
which can also use presence-only data, and which 
has been used to predict the distributions of several 
species, including those of insect vectors of 
leishmaniasis and Chagas' disease in South America 
(28,29). Phillips et al. found that, in their example, 
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the maximum entropy method was generally supe­
rior to GARP in terms of a) the proportion of known 
localities which were successfully predicted, and 
b) the area under the curve (AUC) of the receiver 
operating characteristic (ROC), which is a summary 
measure of sensitivity and specificity. In the 
following section we will apply the same maximum 
entropy method to a mosquito vector of malaria. 

3. 1 Prediction of the presence of 
Anopheles (Nyssorhynchus) 
nuiieztovari Gabaldon, 1940. 

Anopneles nuneztovari is the principal malaria vector 

in western Venezuela and northern Colombia, and 
has been incriminated as a vector in Peru, Brazil 

and Surinam (30). Twenty-three georeferenced 
locations of Anopneles nuneztovari in Colombia were 

obtained directly in the field using a GPS (Garmin 
Ill) in the departments of Antioquia and Cordoba. 

The adult mosquitoes were collected directly in 
houses resting on walls. Seventy-seven other 

locations were extracted from published reports 

(30,34). 

The analysis used the software made available by 

Phillips et al.(27), and with the same 14 predictor 

variables. Twelve of these were obtained from the 
Intergovernmental Panel on Climate Change and 

relate to temperature, precipitation, cloud cover, 

frost frequency, and vapour pressure. The remai­

ning two variables were elevation, and a classification 

of 'major habitat type', which was intended to 

reflect vegetation. The map of predictions is shown 

in Figure 3. 

The predictions of the distribution of An. Nuneztovari 
show generally good agreement with the known 

distribution. In particular the predictions of presence 

in the east of Panama, northern Colombia, western 

Venezuela, the Guyanas and the Brazilian 

Amazonian basin coincided with almost all the 
known niches of the species. However, there are 
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some exceptions. For the north of Peru and Bolivia 

the prediction is weak, possibly due to those areas' 

environmental conditions (mainly dry with 
xerophytic vegetation), which are totally different 
to those of other areas (tropical rain forests with 
high levels of precipitation). The actual presence of 
An. nunetovari in those areas could be explained as 
a species complex with cryptic forms and different 
cytotypes. Finally, predictions in Central America 
and some Caribbean islands should be tested: those 
areas could be part of the species' fundamental 
niche. 

Figure 3. PREDICTION BY MAXIMUM 
ENTROPY OF THE DISTRIBUTION OF THE 
MALARIA VECTOR Anopheles nuiieztovari. 

WHITE SQUARES INDICATE LOCATIONS WHERE 
THIS SPECIES WAS FOUND. WARMER COLOURS 

INDICATE A HIGHER PREDICTED LIKELIHOOD 
OF PRESENCE, NORMALIZED TO HAVE A 

MAXIMUMVALUEOF 100. 
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4. EXTREME PHYSICAL 
INFORMATION 

So far we have seen the use of entropy in statistical 
methods. Now we will consider the application to 
medical research of a physical principle which is 
based on a concept closely linked to that of entropy 

4.1 Fisher Information 

Named after the statistician and geneticist Ronald 
Fisher, Fisher information is best known as a 
measure of statistical uncertainty in the estimation 
of parameters. For example, in the case of a single 
parameter, the Fisher information is the reciprocal 
of the square of its standard error. 

Frieden (5) shows that Fisher information is a 
generalization of the thermodynamic and Shannon 
entropies and therefore calls it a 'mother' 
information measure. He postulates the principle 
of Extreme Physical Information (EPI), which states 
that any measurement extracts a quantity of Fisher 
information from the observed object, and that this 
quantity is an extremum (a minimum or maximum), 
given the constraints of the problem. In physical 
applications, these constraints could be conserva­
tion principles. For example, from the principles of 
EPI and conservation of momentum, Frieden deri­
ves general relativity. Another example is the 
derivation of the Cramer-Rao lower bound (i.e. the 
lowest possible statistical variance of an unbiased 
parameter estimate) as an instance of the Heisen­
berg uncertainty principle (i.e. the quantum 
mechanical observation that, for example, the po­
sition and velocity of a particle cannot be 
simultaneously known with exact precision). That 
EPI can elegantly yield such important results 
suggests that it has an important role in physics. 

Furthermore, Frieden and his colleagues have 
applied EPI to some examples in other fields, 
including biomedicine. Gatenby & Frieden (35) 
applied EPI to tumour growth. The 'information' 
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in this case is signalled between malignant and 
healthy cells, and 'protons appear to be the 
dominant messengers because increased glucose 
uptake and excessive secretion of acid into the 
extracellular spaces are observed in the vast majority 
of clinical cancers.' The authors predicted that in 
vivo growth rate would follow a power law. This is 
less than the maximum possible rate, which would 
be exponential. The authors extrapolate their 
predictions to the distribution of tumour size, and 
show a close fit to published data. Their interpre­
tation is that the malignant cells forego maximum 
growth in order to minimize the information available 
to their benign neighbours on the time at which 
they became malignant. This work suggests that 
EPI could have other physiological applications. 

4.2. The immune system as an 
information processor 

Antigens bear Shannon-type information intrin­
sically, as a consequence of their particular molecular 
organization', according to Atlan and Cohen(36). 
Such statements seem to promise, for the 
immunological network, the same kind of informatic 
theory that Shannon developed for telecommu­
nication networks. Unfortunately, however, much 
of this literature is rather verbose and does not 
attempt to quantify immunological phenomena. 
However, it may be possible to use the principle of 
EPI to make predictions and indicate new experi­
mental directions. 

Gatenby & Frieden's interpretation of their tumour 
growth analysis was that malign cells minimize the 
information they provide to their benign neighbours 
on the time of origin of the tumour. This may pro­
vide a clue to some aspects of parasite immunolo­
gy, For example, parasite development and growth 
may be optimized to balance speed against stealth 
in evading the immune system. Immune evasion is 
ubiquitous in parasites (37), with its mode depending 
on the particular immune cells and molecules 
available to the host. These, together with the subs­
tances which the parasite exposes to the host, 
would constitute the signalling mechanism 
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corresponding to the much simpler lactic acid mo­
lecules in the cancer growth example. 

In order to investigate this, a useful model parasite 
would be one which occurs in different locations of 
the body in which different immune responses may 
be available. For example, metacercariae of the 
digenean helminth Paragonimus westermani usually 
develop into adults in the lungs of the host, but 
may do so in several other locations including 
muscle, subcutaneous tissues, spleen, liver, perito­
neum, urinary tract, and central nervous system 
(38). Comparative data on the rates of develop­
ment, and the signalling molecules present in 
different locations, could enable an analysis similar 
to that done for cancer growth, although most of 
the information-bearing molecules would be more 
complex. Finally, another possible application of 
EPI would be migration rates of parasites through 
tissue, and this is currently the subject of further 
investigation. 

5. DISCUSSION 

We have seen three uses of entropy in medical 
research, in order of increasing profundity. The first 
is the use of Shannon entropy as a summary 
statistic of dispersion across a number of categories 
(section 2). The second use of entropy is a principle 
of statistical analysis, known as maximum entropy 
(section 3). This approach seeks the distribution 
which has the maximum entropy, subject to the 
conditions of the problem. This is, in a strict sense, 
complementary to that of the more well known 
method of maximum likelihood. Although currently 
little known outside a few specialties, such as 
bioinformatics, we saw an application to spatial 
analysis in ecology (27). This powerful technique 
has several advantages over alternatives such as 
GARP, and is easily available via the software made 
freely available by the authors. Nevertheless, an 
obstacle to the wider use of the method is the 
complexity of identifying the distribution which has 
the maximum possible entropy. Algebraic solution 

Revista CES MEDI CINA Volumen 21 No. I Eneroe)unio / 2007 



Petitioner Ex-1004, 0632

requires mathematical techniques such as calculus 
of variations, and is more difficult than the typical 
maximum likelihood problem of estimating a small 
number of scalar parameters. On the other hand, 
in practice, solutions can be derived by numerical 
iteration. 

A strong rationale for maximum entropy analysis is 
its correspondence to a principle which elegantly 
yields many basic components of physics, namely 
Extreme Physical Information (EPI). This states that 
any physical measurement extracts a quantity of 
Fisher information from the observed object, and 
that this quantity is an extremum (a minimum or 
maximum). This principle was postulated by Frieden 
(5), who has shown that Fisher information - a 
quantity better known in statistics - is a kind of 
'mother' information which can be used to derive 
many physical laws, such as general relativity, and 
the Klein-Gordon equation. In biology, EPI has also 
had some successful applications, in particular in 
explaining rates of tumour growth, and we can look 
forward to its continued fruitful use in medical 
research. 
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application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 

EFSWeb 2.1.17 
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Privacy Act Statement 

The Privacy Act of 197 4 (P .L. 93-579) requires that you be given certain information in connection with your submission of the 
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised 
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited 
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to 
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested 
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may 
result in termination of proceedings or abandonment of the application or expiration of the patent. 

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

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

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

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

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

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 

EFSWeb 2.1.17 
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Electronic Patent Application Fee Transmittal 

Application Number: 13354941 

Filing Date: 20-Jan-2012 

Title of Invention: 
PHYSIOLOGICAL PARAMETER MONITORING WITH A MOBILE 
COMMUNICATION DEVICE 

First Named Inventor/Applicant Name: Ki H. Chon 

Filer: Orlando Lopez/Lisa Fralick 

Attorney Docket Number: 30210-201 

Filed as Small Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Miscellaneous: 

Submission- Information Disclosure Stmt 2806 1 90 90 

Total in USO($) 90 
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Electronic Acknowledgement Receipt 

EFSID: 26292883 

Application Number: 13354941 

International Application Number: 

Confirmation Number: 9133 

Title of Invention: 
PHYSIOLOGICAL PARAMETER MONITORING WITH A MOBILE 
COMMUNICATION DEVICE 

First Named Inventor/Applicant Name: Ki H. Chon 

Customer Number: 26486 

Filer: Orlando Lopez/Lisa Fralick 

Filer Authorized By: Orlando Lopez 

Attorney Docket Number: 30210-201 

Receipt Date: 08-JUL-2016 

Filing Date: 20-JAN-2012 

Time Stamp: 11:37:16 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type Deposit Account 

Payment was successfully received in RAM $90 

RAM confirmation Number 9151 

Deposit Account 032410 

Authorized User LOPEZ, ORLANDO 

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

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

612450 

1 
Information Disclosure Statement (IDS) 

30210-201 US_IDSCiteForm.pdf no 4 
Form (SB08) 

fd6584f6574c0669e1 8d1 f61256fc56fbaae5 
3e8 

Warnings: 

Information: 

A U.S. Patent Number Citation or a U.S. Publication Number Citation is required in the Information Disclosure Statement (IDS) form for 
autoloading of data into USPTO systems. You may remove the form to add the required data in order to correct the Informational Message if 
you are citing U.S. References. If you chose not to include U.S. References, the image of the form will be processed and be made available 
within the Image File Wrapper (IFW) system. However, no data will be extracted from this form. Any additional data such as Foreign Patent 
Documents or Non Patent Literature will be manually reviewed and keyed into USPTO systems. 

353294 

2 Non Patent Literature 
30210-201 US_AnalysisAndDetE 

no 4 
ction.pdf 

ee665 fa9fcc20d 6a4 90d ac325 af52 4ef1 4 9d d 
60c 

Warnings: 

Information: 

490266 

3 Non Patent Literature 
30210-201 US_AutomaticArtifac 

no 6 
t.pdf 

a077cd4981f99d223f81789b7e296021 a56 
e74be 

Warnings: 

Information: 

1035987 

4 
Other Reference-Patent/ App/Search 30210-102US_ChineseThird0ffi 

no 15 
documents ceAction.pdf 

9f7973c363278c3d1 ce8358342e117dabf4J: 
86c0 

Warnings: 

Information: 

31006 

5 Fee Worksheet (SB06) fee-info.pdf no 2 
7fd5c49783ce6b94b2dc4b78706afeaed82( 

3a10 

Warnings: 

Information: 

Total Files Size (in bytes) 2523003 
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/E0/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/R0/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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07/15/2018 13:41 FAX 8173453289 BURNS & LEVINSON 

r RECEIVED 
C..;.NTAAL FAX CENTER 

JUL 15 2016 

~ 002/002 

PATENT APPLTCATfON 
Attorney Docket No. 30210-201 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicants: Ki H. Chon et al. Examiner: LIU, CHU CHUAN 
Application Number; 13/354,941 Group Art Unit: 3 777 
Filed: January 20, 2012 Confirmation No. 9133 
Title: PHYSIOLOGICAL PARAMETER MONITORING WITH A MOBILE 

COMMUNICATION DEVICE 

BURNS & LEVINSON, LLP 
125 Summer Street 
Boston, MA 02110. 
(617) 345-3243 

AGENDA FOR TELEPHONE INTERVIEW 

Note that applicants have submitted an After Final Consideration Request. 

I. 101 rejection-review in view ofUSPTO May 4, 2016 memo, memo on Enfish, 
BASCOM GLOBAL INTERNET v. AT&T MOBILITY LLC, opinion 2015-1763 
(Federal Circuit June 27, 2016), and correct claim construction 

11. I 03 rejection 
a. Amendments-. Bandpass filter is the opposite of the notch filter taught by Greco 
b. Greco teaches away in view of the knowledge in the art as exemplified by 

Delorme 
c. Obviousness double patenting rejection 

4840-3913-7S89. I 

PAGE 212 • RCVDAT 711512016 1:33:54 PM tEastem oavUghtTlmeJ • SIIR:W,PTOFAX-001/lil • DNIC:27:l8300 • CS1D:01734Sn1111 • DURATION (mm•ss):01-02 
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07/15/2018 13:41 FAX 8173453288 

Oate: 7/15/2016 

To 

Examiner Chu Chuan Liu 
UNITED STATES PATENT 

· AND TRADEMARK OFFICE 

From: Dr. Orlando Lopez 

Message: 
RcLinc 

483J.9148·3172. I 

BURNS & LEVINSON 

FACSIMILE TRANSMITTAL 

RECEIVED 
CCNTAAL FAX CENTER 

JUL 15 2016 

~001/002 

Attorney 
Docket No.: 30210-201 ..;;..;;;;;..;:...;;;...;;;:_-"----'-------

Appl Serial No.: -=13c:..:/3:...::S...:..4=,9-'-4-=-1 ----~ 

Facsimile Number: Telephone Number: 

Fax (571)273-8300 .J22D 272-3672 

Number of Pages (including cover): _2 ___ ~ 

PRINTED IN 
CENTRAL FAX 

JUL 2 2 2016 
PAi,I!! 11,! • HC.:VU I\T 7/1512016 1:3j:54 PM [EIIW:m oay11u111 TlmeJ • l>VH:W-PTOFAX.001/IJ' 01'116:27:JBJOO • C610:617J45J299' DURATION (mm-ss,:01-02 
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UNITED STA TES p A TENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR 

13/354,941 01/20/2012 Ki H. Chon 

26486 7 590 07/22/2016 

BURNS & LEVINSON, LLP 
125 SUMMER STREET 
BOSTON, MA 02110 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria., Virginia 22313-1450 
www .uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

30210-201 9133 

EXAMINER 

LIU, CHU CHUAN 

ART UNIT PAPER NUMBER 

3777 

NOTIFICATION DATE DELIVERY MODE 

07/22/2016 ELECTRONIC 

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

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

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the 
following e-mail address(es): 

docketing@burnslev.com 

PTOL-90A (Rev. 04/07) 
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Advisory Action 
Application No. 
13/354,941 

Applicant(s) 
CHON ET AL. 

Before the Filing of an Appeal Brief Examiner Art Unit I AIA (First Inventor to File) Status 

CHU CHUAN (JJ) LIU 3777 No 

--The MAILING DATE of this communication appears on the cover sheet with the correspondence address -­

THE REPLY FILED 07 July 2016 FAILS TO PLACE THIS APPLICATION IN CONDITION FOR ALLOWANCE. 
NO NOTICE OF APPEAL FILED 

1. 1:8:1 The reply was filed after a final rejection. No Notice of Appeal has been filed. To avoid abandonment of this application, applicant must timely file one 
of the following replies: (1) an amendment, affidavit, or other evidence, which places the application in condition for allowance; 
(2) a Notice of Appeal (with appeal fee) in compliance with 37 CFR 41.31; or (3) a Request for Continued Examination (RCE) in compliance with 37 
CFR 1.114 if this is a utility or plant application. Note that RCEs are not permitted in design applications. The reply must be filed within one of the 
following time periods: 

a) IZ! The period for reply expires ~months from the mailing date of the final rejection. 
b) D The period for reply expires on: (1) the mailing date of this Advisory Action; or (2) the date set forth in the final rejection, whichever is later. In 

no event, however, will the statutory period for reply expire later than SIX MONTHS from the mailing date of the final rejection. 
c) D A prior Advisory Action was mailed more than 3 months after the mailing date of the final rejection in response to a first after-final reply filed 

within 2 months of the mailing date of the final rejection. The current period for reply expires months from the mailing date of 
the prior Advisory Action or SIX MONTHS from the mailing date of the final rejection, whichever is earlier. 

Examiner Note: If box 1 is checked, check either box (a), (b) or (c). ONLY CHECK BOX (b) WHEN THIS ADVISORY ACTION IS THE 
FIRST RESPONSE TO APPLICANT'S FIRST AFTER-FINAL REPLY WHICH WAS FILED WITHIN TWO MONTHS OF THE FINAL 
REJECTION. ONLY CHECK BOX (c) IN THE LIMITED SITUATION SET FORTH UNDER BOX (c). See MPEP 706.07(1). 

Extensions of time may be obtained under 37 CFR 1.136(a). The date on which the petition under 37 CFR 1.136(a) and the appropriate extension 
fee have been filed is the date for purposes of determining the period of extension and the corresponding amount of the fee. The appropriate 
extension fee under 37 CFR 1.17(a) is calculated from: (1) the expiration date of the shortened statutory period for reply originally set in the final 
Office action; or (2) as set forth in (b) or (c) above, if checked. Any reply received by the Office later than three months after the mailing date of the 
final rejection, even if timely filed, may reduce any earned patent term adjustment. See 37 CFR 1.704(b). 
NOTICE OF APPEAL 

2. D The Notice of Appeal was filed on __ . A brief in compliance with 37 CFR 41.37 must be filed within two months of the date of filing the 
Notice of Appeal (37 CFR 41.37(a)), or any extension thereof (37 CFR 41.37(e)), to avoid dismissal of the appeal. Since a Notice of Appeal 
has been filed, any reply must be filed within the time period set forth in 37 CFR 41.37(a). 

AMENDMENTS 

3. IZ! The proposed amendments filed after a final rejection, but prior to the date of filing a brief, will not be entered because 
a) IZ! They raise new issues that would require further consideration and/or search (see NOTE below); 
b) D They raise the issue of new matter (see NOTE below); 
c) D They are not deemed to place the application in better form for appeal by materially reducing or simplifying the issues for 

appeal; and/or 
d) D They present additional claims without canceling a corresponding number of finally rejected claims. 

NOTE: The amendments change the scopes of the claims and therefore require further consideration and/or search. (See 37 CFR 
1.116 and 41.33(a)). 

4. D The amendments are not in compliance with 37 CFR 1.121. See attached Notice of Non-Compliant Amendment (PTOL-324). 

5. D Applicant's reply has overcome the following rejection(s): __ . 

6. D Newly proposed or amended claim(s) __ would be allowable if submitted in a separate, timely filed amendment canceling the non­
allowable claim(s). 

7. IZ! For purposes of appeal, the proposed amendment(s): (a) 1:8:1 will not be entered, or (b) D will be entered, and an explanation of how the 
new or amended claims would be rejected is provided below or appended. 

AFFIDAVIT OR OTHER EVIDENCE 

8. DA declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ . 

9. D The affidavit or other evidence filed after final action, but before or on the date of filing a Notice of Appeal will not be entered because 
applicant failed to provide a showing of good and sufficient reasons why the affidavit or other evidence is necessary and was not earlier 
presented. See 37 CFR 1.116(e). 

1 O. D The affidavit or other evidence filed after the date of filing the Notice of Appeal, but prior to the date of filing a brief, will not be entered 
because the affidavit or other evidence failed to overcome ~ rejections under appeal and/or appellant fails to provide a showing of good and 
sufficient reasons why it is necessary and was not earlier presented. See 37 CFR 41.33(d)(1 ). 

11. D The affidavit or other evidence is entered. An explanation of the status of the claims after entry is below or attached. 
REQUEST FOR RECONSIDERATION/OTHER 

12. 1:8:1 The request for reconsideration has been considered but does NOT place the application in condition for allowance because: 
See Continuation Sheet. 

13. D Note the attached Information Disclosure Statement(s). (PTO/SB/08) Paper No(s). __ 

14. 1:8:1 Other: PT0-2323 form is attached. 
STATUS OF CLAIMS 

15. The status of the claim(s) is (or will be) as follows: 
Claim(s) allowed: 
Claim(s) objected to: 
Claim(s) rejected: 1,3,6-24,27 and 30-53. 
/""'lc,im/c,\ ··• ··- f.,.,m ""~~;,..i,.,.~+;,_,n. 1 (L17 ':!&:;_'>0 c,nrl AJ::_LI.A 

/TSE CHEN/ I 
Supervisory Patent Examiner, Art Unit 3777 

/CHU CHUAN (JJ) LIU/ 
Examiner, Art Unit 3777 

U.S. Patent and Trademark Office 
PTOL-303 (Rev. 08-2013) Advisory Action Before the Filing of an Appeal Brief Part of Paper No. 20160712 
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Continuation Sheet (PTOL-303) Application No. 13/354,941 

Continuation of 12. does NOT place the application in condition for allowance because: The amendments change the scopes of the claims 
and therefore require further consideration and/or search. 

2 
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DO NOT ENTER: /CCU 

PATENT APPLICATION 
Attorney Docket No. 30210-201 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicants: Ki H. Chon et al. Examiner: LIU, CHU CHUAN 
Application Number: 13/354,941 Group Art Unit: 3777 
Filed: January 20, 2012 Confirmation No. 9133 
Title: PHYSIOLOGICAL PARAMETER MONITORING WITH A MOBILE 

COMMUNICATION DEVICE 

BURNS & LEVINSON, LLP 
125 Summer Street 
Boston, MA 02110 
(617) 345-3243 

TO: Mail Stop AF 
Commissioner for Patents 
P.O. Box 1450, 
Alexandria, VA 22313-1450 

AMENDMENT AND RESPONSE TO FINAL OFFICE ACTION 

Sir: 

In reply to the Final Office Action dated April 28, 2016, Applicants submit the following 

amendments and remarks. An After Final Consideration Request form is attached hereto. 

Amendments to the claims begin on page 2 of this paper. 

Remarks begin on page 16 of this paper. 

Attachments to this paper also include a copy of Form PTO/SB/434 (1 sheet). 
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AFCP 2.0 
Decision 

Application No. 

13/354,941 

Examiner 

Applicant(s) 

CHON ET AL. 

Art Unit 

CHU CHUAN (JJ) LIU 3777 

This is in response to the After Final Consideration Pilot request filed 07 July 2016. 

1. Improper Request -The AFCP 2.0 request is improper for the following reason(s) and the after final amendment submitted with 
the request will be treated under pre-pilot procedure. 

2. Proper Request 

D An AFCP 2.0 request form PTO/SB/434 (or equivalent document) was not submitted. 

D A non-broadening amendment to at least one independent claim was not submitted. 

DA proper AFCP 2.0 request was submitted in response to the most recent final rejection. 

D Other: 

A. After final amendment submitted with the request will not be treated under AFCP 2.0. 
The after final amendment cannot be reviewed and a search conducted within the guidelines of the pilot program. 

[8J The after final amendment will be treated under pre-pilot procedure. 

B. Updated search and/or completed additional consideration. 
The examiner performed an updated search and/or completed additional consideration of the after final amendment 
within the time authorized for the pilot program. The result( s) of the updated search and/or completed additional 
consideration are: 

U.S. Patent and Trademark Office 
PTOL-2323 (Rev. 10-14) 

D 1. All of the rejections in the most recent final Office action are overcome and a Notice of Allowance is issued 
herewith. 

D 2. The after final amendment would not overcome all of the rejections in the most recent final Office action. 
See attached interview summary for further details. 

D 3. The after final amendment was reviewed, and it raises a new issue(s). See attached interview summary for 
further details. 

D 4. The after final amendment raises new issues, but would overcome all of the rejections in the most recent 
final Office action. A decision on determining allowability could not be made within the guidelines of the 
pilot. See attached interview summary for further details, including any newly discovered prior art. 

D 5. Other: 

Examiner Note: Please attach an interview summary when necessary as described above. 

AFCP 2.0 Decision Part of Paper No. 20160712 
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Doc cocJe: RCEX 
Doc description: Request for Continued Exammation (RCE) 

PTO/S8i30EFS (07 -09) 
Approved for use through 07/3'1/2012. 0MB 0651-0031 

U.S Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork RerJuction Act of 1995. no persons are reqiJ.ffed to respond to a collection of infonnation unless it contains a valid 0MB control number. 

Application 
Number 

First Named 
Inventor 

REQUEST FOR CONTINUED EXAMINATION(RCE)TRANSMITTAL 
(Submitted Only via EFS-Web) 

13354941 I Filing I 2012-01-20 
Docket Number 

30210-201 I Art 
Date (if applicable) Unit 

Ki H. Ct1on 
Examiner 

Ct1u Cl1uan Liu 
Name 

This is a Request for Continued Examination (RCE) under 37 CFR 1.114 of the above-identified application. 

3T17 

Request for Continued Examination (RCE) practice under 37 CFR 1.114 does not apply to any utility or plant application filed prior to June 8, 
1995, or to any ciesign application. n1e Instruction Sl1eet for 1J1is form is located at \f\JW\/V.USPTO.GOV 

SUBMISSION REQUIRED UNDER 37 CFR 1.114 

Note: If 1he RCE is pmper, any previously filed unen1ereci amendments ancJ amenciments enclosed witt, 1J1e RCE will tie entere(j in Hie orcJer 
in which they were filed unless applicant instructs otherwise. If applicant does not wish to have any previously filed unentered amendment(s) 
entered, applicant must request non--entry of suc:t1 amendment(s). 

~ -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
N'l Previously submi1.te(t If a final Office action is outs1anding, any amendments fileci af1er tt,e final Office action may tie c:onsicJereci as a 
16-l submission even if tl1is box is not cliecked. 

D Consider the arguments in the Appeal Brief or Reply Brief previously filed on 

D Other 

D Enclosed 

D ArnendrnentiReply 

D Information Disclosure Statement (IDS) 

D AfficJavit(s)/ Dec:laration(s) 

D other 

~------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
MISCELLANEOUS 

D Suspension of action on the above-identified application is requested under 37 CFR 1.103(c) for a period of months 
(Period of suspension shall not exceed 3 montt1s; Fee under 37 CFR 1.17(i) required) 

D Ott1er 

FEES 

The RCE fee under 37 CFR 1.17(e) is required by 37 CFR 1.114 when the RCE is filed. 
[8j Tt1e Director is i1ereby auttwrized to ct1arge any underpayment of fees, or credit any overpayments, to 

Deposit Account No 03241 o 

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED 

~ Patent Practitioner Signature 

D Applicant Signature 

EFS - \/Veti2.1.15 
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Doc cocJe: RCEX 
Doc description: Request for Continued Exammation (RCE) 

PTO/S8i30EFS (07 -09) 
Approved for use through 07/3'1/2012. 0MB 0651-0031 

U.S Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork RerJuction Act of 1995. no persons are reqiJ.ffed to respond to a collection of infonnation unless it contains a valid 0MB control number . 

.-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
1 Signature of Registered U.S. Patent Practitioner 

! Sianature ! iOrlando Lopez/ Date (YYYY-MM-DD) 2016--07-28 

r--------- ---------------1---r)-.-----------.------------- p ----_-------------------------------------------------------------------------------------------------------------- --------------------------------------------------- -------------------------------------------

1 Name I vnando Lopez, . h.D. Registration Number 46880 

This coi!ection of information is required by 37 CFR ·1.114. The information is required to obtain or retain a benefit by Hie public whict1 is to 
file (and by tlie USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is 
estimated to take 12 minutes to complete, including gatt1ering, preparing, and submitting Hie completed application forrn to tt1e USPTO. Time 
will vary ciepencfa1g upon U1e inciividual case. Any comments on Hie amount of fane you require to complete tt1is form ancJ/or suggestions for 
reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, 
P.O. Box 1450, J-\lexanciria, VA 22313-1450. 

If you need assistance in completing the form, cai/ 1-800-PT0-9199 and select option 2. 

EFS - \/Veb2.1.15 
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Privacy Act Statement 

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

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

1. Ttle information on this form will be treated confidentially to the extent allowed under the Freedom of Information 
Act (5 U.S.C. 552) and Hie Privacy Act (5 U.S.C. 552a). Records from H1is system of records may be disclosed to the 
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these records. 

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

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pertains, when Hie individual has requested assistance from Hie 
Member witl1 respect to the subject matter oftl1e record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor oftt1e Agency having need 
for Hie information in order to perform a contract. Recipients of information shall be required to comply with the 
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal. State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 

EFS - Web 2.1.15 
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Electronic Patent Application Fee Transmittal 

Application Number: 13354941 

Filing Date: 20-Jan-2012 

Title of Invention: 
PHYSIOLOGICAL PARAMETER MONITORING WITH A MOBILE 
COMMUNICATION DEVICE 

First Named Inventor/Applicant Name: Ki H. Chon 

Filer: Marlo Schepper Grolnic 

Attorney Docket Number: 30210-201 

Filed as Small Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Miscellaneous: 

RCE- 2nd and Subsequent Request 2820 1 850 850 

Total in USO($) 850 
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Electronic Acknowledgement Receipt 

EFSID: 26478150 

Application Number: 13354941 

International Application Number: 

Confirmation Number: 9133 

Title of Invention: 
PHYSIOLOGICAL PARAMETER MONITORING WITH A MOBILE 
COMMUNICATION DEVICE 

First Named Inventor/Applicant Name: Ki H. Chon 

Customer Number: 26486 

Filer: Marlo Schepper Grolnic 

Filer Authorized By: 

Attorney Docket Number: 30210-201 

Receipt Date: 28-JUL-2016 

Filing Date: 20-JAN-2012 

Time Stamp: 09:52:41 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type Deposit Account 

Payment was successfully received in RAM $850 

RAM confirmation Number 9338 

Deposit Account 032410 

Authorized User LOPEZ, ORLANDO 

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

Charge any Additional Fees required under 37 CFR 1.16 (National application filing, search, and examination fees) 

Charge any Additional Fees required under 37 CFR 1.17 (Patent application and reexamination processing fees) 
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Charge any Additional Fees required under 37 CFR 1.19 (Document supply fees) 

Charge any Additional Fees required under 37 CFR 1.20 (Post Issuance fees) 

Charge any Additional Fees required under 37 CFR 1.21 (Miscellaneous fees and charges) 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

80200 

1 
Amendment Submitted/Entered with 

201 RCETrans2.pdf no 3 
Filing of CPA/RCE 

acc0968ec9f3474edb93e2c294b9a6745afd 
ee02 

Warnings: 

Information: 

30794 

2 Fee Worksheet (SB06) fee-info.pdf no 2 
e9Sf8f4cf87817cab6bc4b5dfe9a01 cb3d8e 

4275 

Warnings: 

Information: 

Total Files Size (in bytes) 110994 

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

New Agglications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International Agglication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/E0/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International Agglication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/R0/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 



Petitioner Ex-1004, 0661

PTO/SB/06 (09-11) 
Approved for use through 1/31/2014. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number Filing Date 

Substitute for Form PT0-875 13/354,941 01/20/2012 D To be Mailed 

ENTITY: D LARGE [8J SMALL D MICRO 

APPLICATION AS FILED - PART I 

(Column 1) (Column 2) 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) 

D BASIC FEE N/A N/A N/A 
(37 CFR 1.16(a), (b), or (c)) 

D SEARCH FEE N/A N/A N/A 
(37 CFR 1.16(k), (i), or (m)) 

D EXAMINATION FEE 
(37 CFR 1.16(0), (p), or (q)) 

N/A N/A N/A 

TOTAL CLAIMS 
minus 20 = * (37 CFR 1.16(i)) X $ = 

INDEPENDENT CLAIMS 
minus 3 = * (37 CFR 1.16(h)) X $ = 

If the specification and drawings exceed 100 sheets 

0APPLICATION SIZE FEE 
of paper, the application size fee due is $31 O ($155 
for small entity) for each additional 50 sheets or 

(37 CFR 1.16(s)) 
fraction thereof. See 35 U.S.C. 41 (a)(1 )(G) and 37 
CFR 1.16(s). 

D MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 

* If the difference in column 1 is less than zero, enter "O" in column 2. TOTAL 

APPLICATION AS AMENDED - PART II 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 

07/28/2016 REMAINING NUMBER 
PRESENT EXTRA RATE($) ADDITIONAL FEE($) 

f-- AFTER PREVIOUSLY 
z AMENDMENT PAID FOR 
w 

Total (37 CFR 
~ 1.16(i)) • 46 Minus ** 46 = 0 X $40 = 0 
0 

Independent z (37 CFR 1 .16(h)) * 6 Minus ***6 = 0 X $210 = 0 
w 
~ D Application Size Fee (37 CFR 1.16(s)) 
<( 

D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

TOTAL ADD'L FEE 0 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER 

PRESENT EXTRA RATE($) ADDITIONAL FEE($) 
AFTER PREVIOUSLY 

f--
AMENDMENT PAID FOR 

z Total (37 CFR * Minus ** = X $ = w 1.16(i)) 

~ Independent 
* Minus *** = X $ = 0 (37 CFR 1 .16(h)) 

z D Application Size Fee (37 CFR 1.16(s)) w 
~ D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) <( 

TOTAL ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "O" in column 3. LIE 
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". CHERYL CLARK 
*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 

The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1. 

This collection of 1nformat1on 1s required by 37 CFR 1.16. The 1nformat1on 1s required to obtain or retain a benefit by the public which 1s to file (and by the US PTO to 
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1 .14. This collection is estimated to take 12 minutes to complete, including gathering, 
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. 
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PT0-9199 and select option 2. 
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UNITED STA TES p A TENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR 

13/354,941 01/20/2012 Ki H. Chon 

26486 7590 08/03/2016 

BURNS & LEVINSON, LLP 
125 SUMMER STREET 
BOSTON, MA 02110 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria., Virginia 22313-1450 
www .uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

30210-201 9133 

EXAMINER 

LIU, CHU CHUAN 

ART UNIT PAPER NUMBER 

3777 

NOTIFICATION DATE DELIVERY MODE 

08/03/2016 ELECTRONIC 

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

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

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the 
following e-mail address(es): 

docketing@burnslev.com 

PTOL-90A (Rev. 04/07) 
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Applicant-Initiated Interview Summary 

Application No. 

13/354,941 

Examiner 

CHU CHUAN (JJ) LIU 

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

(1) Chu Chaun Liu. 

(2) Tse Chen. 

Date of Interview: 28 Julv2016. 

Type: ~ Telephonic O Video Conference 
0 Personal [copy given to: 0 applicant 

Exhibit shown or demonstration conducted: 0 Yes 
If Yes, brief description: __ . 

(3) Orlandi Lopez. 

(4) __ . 

0 applicant's representative] 

0No. 

Issues Discussed ~1 01 0112 01 02 ~1 03 OOthers 
(For each of the checked box( es) above, please describe below the issue and detailed description of the discussion) 

Claim(s) discussed: 1.32 and 34. 

Identification of prior art discussed: Greco. 

Substance of Interview 

Applicant(s) 

CHON ET AL. 

Art Unit 

3777 

(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a 
reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc ... ) 

See Continuation Sheet. 

Applicant recordation instructions: The formal written reply to the last Office action must include the substance of the interview. (See MPEP 
section 713.04). If a reply to the last Office action has already been filed, applicant is given a non-extendable period of the longer of one month or 
thirty days from this interview date, or the mailing date of this interview summary form, whichever is later, to file a statement of the substance of the 
interview 

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of the 
substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the 
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the 
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised. 

~ Attachment 

/CHU CHUAN (JJ) LIU/ 
Examiner, Art Unit 3777 

U.S. Patent and Trademark Office 

PTOL-413 (Rev. 8/11/2010) 

/TSE CHEN/ 
Supervisory Patent Examiner, Art Unit 3777 

Interview Summary Paper No. 20160728 
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Summary of Record of Interview Requirements 

Manual of Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record 
A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the 
application whether or not an agreement with the examiner was reached at the interview. 

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews 
Paragraph (b) 

In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as 
warranting favorable action must be filed by the applicant. An interview does not remove the necessity for reply to Office action as specified in§§ 1.111, 1.135. (35 U.S.C. 132) 

37 CFR §1.2 Business to be transacted in writing. 
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and 
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to 
any alleged oral promise, stipulation, or understanding in relation to which there is disagreement or doubt. 

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself 
incomplete through the failure to record the substance of interviews. 

It is the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application file, unless 
the examiner indicates he or she will do so. It is the examiner's responsibility to see that such a record is made and to correct material inaccuracies 
which bear directly on the question of patentability. 

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the 
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction 
requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or pointing 
out typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the 
substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required. 

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portion of the file, and listed on the 
"Contents" section of the file wrapper. In a personal interview, a duplicate of the Form is given to the applicant (or attorney or agent) at the 
conclusion of the interview. In the case of a telephone or video-conference interview, the copy is mailed to the applicant's correspondence address 
either with or prior to the next official communication. If additional correspondence from the examiner is not likely before an allowance or if other 
circumstances dictate, the Form should be mailed promptly after the interview rather than with the next official communication. 

The Form provides for recordation of the following information: 
-Application Number (Series Code and Serial Number) 
- Name of applicant 
- Name of examiner 
- Date of interview 
- Type of interview (telephonic, video-conference, or personal) 
-Name of participant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.) 
-An indication whether or not an exhibit was shown or a demonstration conducted 
-An identification of the specific prior art discussed 

An indication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by 
attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does 
not restrict further action by the examiner to the contrary. 

- The signature of the examiner who conducted the interview (if Form is not an attachment to a signed Office action) 

It is desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It 
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview 
unless it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the 
substance of the interview. 

A complete and proper recordation of the substance of any interview should include at least the following applicable items: 
1) A brief description of the nature of any exhibit shown or any demonstration conducted, 
2) an identification of the claims discussed, 
3) an identification of the specific prior art discussed, 
4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on the 

Interview Summary Form completed by the Examiner, 
5) a brief identification of the general thrust of the principal arguments presented to the examiner, 

(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not 
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the 
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully 
describe those arguments which he or she feels were or might be persuasive to the examiner.) 

6) a general indication of any other pertinent matters discussed, and 
7) if appropriate, the general results or outcome of the interview unless already described in the Interview Summary Form completed by 

the examiner. 
Examiners are expected to carefully review the applicant's record of the substance of an interview. If the record is not complete and 

accurate, the examiner will give the applicant an extendable one month time period to correct the record. 

Examiner to Check for Accuracy 

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiner's version of the 
statement attributed to him or her. If the record is complete and accurate, the examiner should place the indication, "Interview Record OK" on the 
paper recording the substance of the interview along with the date and the examiner's initials. 
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Continuation Sheet (PTOL-413) Application No. 13/354,941 

Continuation of Substance of Interview including description of the general nature of what was agreed to if an 
agreement was reached, or any other comments: During the interview, 35 USC 101 and 103 rejections and proposed 
amendments were discussed. Examiner exaplained why the claims are considered the abstract idea in respect to the 
specific physiological signal, specific physiological sensors, and associated specific structure of the handheld mobile 
communication device. Attorney expressed his opinions in regards to the 101 rejection. No agreement was reached. 

Attorney indicated there are three types of physiological signals and associated sensors (PPG sensor, EKG sensor, 
and a image acquisition component disposed on the hand held device) to provide physiological signal for the 
processing steps performed in the handheld mobile communication device (e.g. cellphone) and would considered to 
incorporated them into claim 1. Attorney indicated no one in the art knows to apply Shannon entroy analysis on a 
filtered and detrended data segment(s) to idnetify motion artifacts. Greco's teachings were discussed for the concept. 
No agreement was reached. 

Attorney further asked the Examiner to read the specification for the missing elements (e.g. sensors or camera). 
Examiner indicated that it is improper to import limitations from the specification into the claims and the claims were 
given broadest reasonable interpretations. 

Examiner further indicated that reconsideration and updated search would be conducted when the formal response has 
been filed. 

The agenda for discussion is attached. 
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PATENT APPLICATION 
Attorney Docket No, 30210~201 

IN THE UNITED STATES PATENT AND TRADEMARK OFFrCE 

Appllcants: Ki [L Chon et aL Examiner: UU, CHU CHUAN 
Application Number: 13/354,941 Group Art Unit: 3777 
Filed: January 20, 2012 Confirmation No, 9133 
Title; PHYSIOLOGICAL PARAJvlETER l'v10NITORING WITH A l\/lOBILE 

COMMUNICATION DEVICE 

BURNS & LEVINSON, LLP 
125 Surnmer Street 
Boston, MA 02110 
(617) 345-3243 

AGENDA FOR TELEPHONE INTERVIEW 

Note that applicants have submitted an After Final Consideration Request 

L 101 r(;jection-review in view of USPTO May 4, 2016 memo, memo on Enfish, 
BASCOM GLOBAL INTERNET v. AT&T MOBILITY LLC, opinion 2015-1763 
(Federal Circuit June 27, 2016), and correct clahn construction 

IL 103 rejection 
a. Amendments-. Bandpass filter is the opposite of the notch filter taught by Greco 
b. Greco teaches avvay in vievv of the knowledge in the art as exernplified by 

Delorme 
c. Obviousness double patenting rejection 
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PATENT APPLICATION 
Attorney Docket No. 30210-201 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicant: Ki H. Chon et al. Examiner: LIU, CHU CHUAN 
Serial Number: 13/354,941 Group Art Unit: 3777 
Filed: January 20, 2012 Confirmation No. 9133 
Title: PHYSIOLOGICAL PARAMETER MONITORING WITH A MOBILE 

COMMUNICATION DEVICE 

To: Mail Stop Amendment 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Burns & Levinson LLP 
125 Summer Street 
Boston, MA 02110 
(617) 345-3000 

STATEMENT OF SUBSTANCE OF THE INTERVIEW 
Sir: 

Pursuant to 37 CFR 1.133, Applicants' attorney submits the following written statement 
of the substance of the telephone interview conducted on July 28, 2016 between Orlando Lopez, 
Applicants' representative, and Examiners Chu Chuan Liu and Tse Chen. 

Claims discussed 
Claims 1, 32 and 34 

Prior Art discussed 
Greco et al. (2008 publication) 

Outcome 
No agreement was reached. 

In accordance with Section 714.01 of the MPEP, the following information is presented in the 
event that a call may be deemed desirable by the Examiner: 

ORLANDO LOPEZ (617) 345-3243. 

Respectfully submitted, 

Dated: September 6, 2016 By: /Orlando Lopez/ 
Orlando Lopez 
Reg. No. 46,880 
Attorney for Patent Application Owner 
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Electronic Acknowledgement Receipt 

EFSID: 26840631 

Application Number: 13354941 

International Application Number: 

Confirmation Number: 9133 

Title of Invention: 
PHYSIOLOGICAL PARAMETER MONITORING WITH A MOBILE 
COMMUNICATION DEVICE 

First Named Inventor/Applicant Name: Ki H. Chon 

Customer Number: 26486 

Filer: Marlo Schepper Grolnic 

Filer Authorized By: 

Attorney Docket Number: 30210-201 

Receipt Date: 06-SEP-2016 

Filing Date: 20-JAN-2012 

Time Stamp: 14:48:09 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

74742 

1 
Applicant summary of interview with 

examiner 
201SOS.pdf no 1 

f3abaa 1 Sb 127c3eb2744925428a3f5a4d98 
d60f3 

Warnings: 
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Information: 

Total Files Size (in bytes)~ 74742 

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

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/E0/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/R0/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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UNITED STA TES p A TENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR 

13/354,941 01/20/2012 Ki H. Chon 

26486 7 590 09/22/2016 

BURNS & LEVINSON, LLP 
125 SUMMER STREET 
BOSTON, MA 02110 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria., Virginia 22313-1450 
www .uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

30210-201 9133 

EXAMINER 

LIU, CHU CHUAN 

ART UNIT PAPER NUMBER 

3777 

NOTIFICATION DATE DELIVERY MODE 

09/22/2016 ELECTRONIC 

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

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

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the 
following e-mail address(es): 

docketing@burnslev.com 

PTOL-90A (Rev. 04/07) 
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Office Action Summary 

Application No. 
13/354,941 

Examiner 
CHU CHUAN (JJ) LIU 

Applicant(s) 
CHON ET AL. 

Art Unit 
3777 
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1. The present application is being examined under the pre-AIA first to invent 

provisions. 
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2. A request for continued examination under 37 CFR 1 .114, including the fee set 

forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 

application is eligible for continued examination under 37 CFR 1 .114, and the fee set 

forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 

has been withdrawn pursuant to 37 CFR 1 .114. Applicant's submission filed on 

07/07/2016 has been entered. 

3. Applicant's amendments and remarks filed on 07/07/2016 have been fully 

considered. 

Status of Claims 

4. Claims 1, 3, 6-24, 27, and 30-53 are pending for examination. Claims 10-17, 35-

38, and 45-48 are withdrawn from consideration. Claims 2, 4-5, 25-26, and 28-29 are 

cancelled. 

Claim Rejections - 35 USC § 101- abstract idea 

5. 35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or 
composition of matter, or any new and useful improvement thereof, may obtain a patent 
therefor, subject to the conditions and requirements of this title. 
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6. Claims 1, 19, 24, 39, 44, and 49 are rejected under 35 U.S.C. 101 because the 

claimed inventions are directed to a judicial exception (i.e., a law of nature, a natural 

phenomenon, or an abstract idea) without significantly more. 

Claim(s) 1, 19, 24, 39, 44, and 49 are drawn to a system(s) and a method(s) for 

physiological parameter monitoring, which is/are statutory categories of invention (Step 

1: YES). In this case, the judicial exception relied upon by the instantly claimed 

invention is an abstract idea, and the limitation(s) that set(s) forth or describe(s) the 

abstract idea(s) is/are: " ... analyzing... the physiological indicator signal; and 

detecting ... , using only the measurements of one or more physiological parameters, 

effects of motion artifacts in the measurements of the one or more physiological 

parameters and deciding whether to retain the measurements based on detected 

effects of motion artifacts; a. bandpass filtering and detrending a segment; obtaining 

a value of at least one indicator of volatility, used in determining whether motion artifacts 

are present, for the preprocessed segment; the at least one indicator of volatility being 

at least Shannon entropy for the preprocessed segment; including the segment in 

analyses of physiological measurements, when comparison of the value of the at least 

one indicator of volatility with a predetermined threshold indicates noise/motion artifacts 

are not present; and selecting another segment of the signal from the physiological 

measurement and proceeding to step (a) when the value of the at least one indicator of 

volatility is less than a predetermined threshold and when another segment is available" 

and "obtaining a time-varying coherence function by multiplying two time-varying 

transfer functions (TVFTs), ... to produce a first TVTF; a second TVTF is produced by 
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reversing the input and the output signals, using said another of the two adjacent data 

segment as the input signal and said one of the two adjacent data segment as the 

output signal; and determining whether the time-varying coherence function is less 

than a predetermined quantity". The reason(s) that the limitation(s) are considered an 

abstract idea is because they are directed to functionally-described algorithmic 

processes that require performing mathematical calculations, and the Supreme Court 

has explicitly characterized mathematical relationships/formulas as abstract ideas 

(Federal Register, Vol. 79, No. 241, December 16, 2014 at 74622, column 2). The 

instantly claimed invention is similar to claims already found to be directed to an 

abstract idea and patent ineligible. See at least the following court decisions: 

• SmartGene, Inc. v Advanced Biological Labs., 555 Fed. Appx. 950 (Fed. Cir. 
2014), directed to systems, methods and computer program products for guiding the 
selection of therapeutic treatment regimens (ineligible) 
• TL/ Communications LLC v. A. V. Automotive, LLC (Fed. Cir. May 17, 2016) 
directed to generalized steps for recording, administration and archiving of digital 
images, and classifying and storing digital images in an organized manner (ineligible) 
• Ariosa Diagnostics, Inc. v. Sequenom, Inc., 788 F.3d 1371 (Fed. Cir. 2015)., 
directed to a method of non-invasive prenatal diagnosis (ineligible) 
• Ultramercial, Inc. v. Hulu, LLC, 772 F.3d 709 (Fed. Cir. 2014), directed to 
methods of payment of intellectual property royalties by interposed sponsor over a 
telecommunications network (ineligible) 
• Digitech Image Techs., LLC v Electronics for Imaging, Inc., 758 F.3d 1344 (Fed. 
Cir. 2014), drawn to device profiles for use in a digital image processing system 
(ineligible) 

In addition, the courts have found that mathematical relationships and algorithms 

(e.g. Benson, Flook, Diehr, Grams) to be abstract ideas. For example, in Benson, a 

mathematical procedure for converting one form of numerical representation to another 

was found to be an exception, as was an algorithm for calculating parameters indicating 
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an abnormal condition in Grams. Thus, the claims are directed to a judicial exception 

and fall squarely within the realm of "abstract ideas", which is a patent-ineligible concept 

(Step 2A: YES). 

Next, the claim as a whole is analyzed to determine whether it includes additional 

steps/elements that, when considered both individually and as an ordered combination, 

amount to significantly more than the judicial exception. In this case, the claimed steps 

for "providing" a physiological indicator signal (using a physiological indicator signal 

component) amount(s) to nothing more than routine data collection and/or insignificant 

extra-solution activity. The additional recited II a physiological indicator signal 

component II and II a handheld mobile communication device II do not amount to 

"significantly more" since they are recited at a high level of generality and perform 

nothing more than well-understood, routine, and conventional activities previously 

known to the industry. The claimed "a handheld mobile communication device" is 

nothing more than a nominal recitation of a computer covering an abstract concept, 

which is insufficient to make a claim patent eligible. See Bancorp Servs. v. Sun Life 

Assurance Co.~ 687 F.3d 1266, 1278 (Fed. Gire. 2012). See also Mayo, 132 S. Ct. at 

1293 (a claim cannot simply state the abstract idea and add the words '"apply it."'). 

Consideration of the additional step(s) and/or element(s) as a combination also adds no 

other meaningful limitations to the exception not already present when the elements are 

considered separately. Unlike the eligible claim in Diehr in which the elements limiting 

the exception are individually conventional, but taken together act in concert to improve 

a technical field, the claim here does not invoke any of the considerations that courts 
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have identified as providing significantly more than an exception. Even when viewed as 

a combination, the additional elements fail to transform the exception into a patent­

eligible application of that exception. Thus, the claim as a whole does not amount to 

significantly more than the exception itself (Step 28: NO). Therefore, the claim(s) is/are 

not patent eligible. 

With regards to the instantly rejected dependent claim(s), these claims when 

analyzed as a whole are also held to be patent ineligible under 35 U.S.C. 101 because 

the additional recited limitation(s) fail(s) to establish that the claim(s) is/are not directed 

to an judicial exception and/or do not add significantly more to the judicial exception. 

Therefore, the claim(s) is/are not patent eligible. 

Applicant is reminded that additional steps/elements may be enough to qualify as 

"significantly more" if they meaningfully limit the judicial exception, improve the 

technology or technical field, improve the functioning of a computer itself, or add a 

specific limitation other than what is well-understood, routine, conventional activity in the 

field or unconventional steps that confine the claim to a particular useful application. For 

additional guidance, applicant is directed generally to MPEP 2106 and to the USPTO's 

Guidance on Subject Matter Eligibility (May 2016 Update). This information can be 

found at: http://www.uspto.gov/patent/laws-and-regulations/examination-policy/2014-

interim-guidance-subject-matter-eligibility-O. 
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7. Applicant's arguments filed on 07/07/2016 have been fully considered but they 

are not persuasive. In regard to 35 USC 101 rejection, Applicant first alleged that the 

claims provide an improvement in a technology or technical field. In response, no 

specific technology or technical field is reflected in the claim(s). In pages 16 and 17 of 

Remarks filed on 07/07/2016, Applicant indicated that the physiological parameter 

includes blood loss, oxygen saturation heart rate variability, arterial fibrillation and 

others; PPG, EKG, HR and Sp02. However, the claim(s) recites physiological indicator 

signal and one or more physiological parameters, which are broad enough to cover all 

possible physiological signals/parameters in physiological and/ or all medical fields 

associated with physiological conditions. In addition, the claimed II a physiological 

indicator signal component II and II a handheld mobile communication device II are 

nothing more than a nominal recitation of an indicator signal component for routine 

data collection and/or insignificant extra-solution activity and a computer covering an 

abstract concept, which is insufficient to make a claim patent eligible. Therefore, the 

claimed invention is not considered as provide improvements in any specific technology 

or technical field. 

Secondly, Applicant alleged that claims 19, 39 and 49 related to one specific 

physiological measurement - atrial fibrillation. In response, no improvement(s) is/are 

reflected in the claims. First, the claims recite "detecting motion artifacts in the 

measurements of one or more physiological measurements" and "the one or more 

physiological measurements comprises a measure of atrial fibrillation". The motion 



Petitioner Ex-1004, 0678

Application/Control Number: 13/354,941 

Art Unit: 3777 

Page 8 

artifact detection step/function is not specifically tied to the measure of atrial fibrillation 

(e.g. the claims do not recite to detect motion artifacts in each of the one or more 

physiological measurements). Secondly, the recited obtaining steps/functions of TVFTs 

and the determining steps/functions do not reflect improvement(s) in the measure of 

arterial fibrillation. In addition, applicant has failed to provide any evidence showing that 

the claimed invention results in an improvement to the technology, e.g. experimental 

data comparing applicant's method steps and results with those of the closest prior art. 

Therefore, applicant's assertion constitutes mere argument. See also In re Linder, 457 

F.2d 506,508, 173 USPQ 356, 358 (CCPA 1972; Ex parte George, 21 USPQ2d 1058 

(Bd. Pat. Appl. & Inter. 1991). See MPEP § 716.01 (c) for examples of attorney 

statements which are not evidence and which must be supported by an appropriate 

affidavit or declaration. 

Third of all, applicant alleged that the claims do not preempt others from applying 

the concept of Shannon entropy. In response, the claims preempt others from applying 

the concept of Shannon entropy in all possible physiological signals/parameters in 

physiological and/ or all medical fields associated with physiological conditions (e.g. the 

claimed invention is applicable to a limited types of physiological signals/parameters, as 

indicated in pages 17 and 19 of Remarks filed on 07/07/2016, but the claim limitations 

are broad enough to cover all possible physiological signals/parameters in physiological 

and/ or all medical fields associated with physiological conditions). 

In conclusion, the recent CAFC precedential decisions sets for the following 

standard: "Without additional limitations, a process that employs mathematical 
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algorithms to manipulate existing information to generate additional information is not 

patent eligible. "If a claim is directed essentially to a method of calculating, using a 

mathematical formula, even if the solution is for a specific purpose, the claimed method 

is nonstatutory." Parker v. Flook, 437 U.S. 584, 595 (1978) (internal quotations 

omitted)." (Precedential CAFC decision: Digitech Image Technologies, LLC. v. 

Electronics for Imaging, Inc., decided July 11, 2014). For these reasons, absent any 

evidence to the contrary, the rejection under 35 USC 101 is maintained. 

Claim Rejections - 35 USC § 112 

8. The following is a quotation of the first paragraph of 35 U.S.C. 112(a): 

(a) IN GENERAL.-The specification shall contain a written description of the 
invention, and of the manner and process of making and using it, in such full, clear, concise, 
and exact terms as to enable any person skilled in the art to which it pertains, or with which it 
is most nearly connected, to make and use the same, and shall set forth the best mode 
contemplated by the inventor or joint inventor of carrying out the invention. 

The following is a quotation of the first paragraph of pre-AIA 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the 
manner and process of making and using it, in such full, clear, concise, and exact terms as to 
enable any person skilled in the art to which it pertains, or with which it is most nearly 
connected, to make and use the same, and shall set forth the best mode contemplated by the 
inventor of carrying out his invention. 

9. Claims 1, 19, 24, 31,39, 44, and 49 are rejected under 35 U.S.C. 112(a) or 

35 U.S.C. 112 (pre-AIA), first paragraph, as failing to comply with the written description 

requirement. The claim(s) contains subject matter which was not described in the 

specification in such a way as to reasonably convey to one skilled in the relevant art that 
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the inventor or a joint inventor, or for pre-AIA the inventor(s), at the time the application 

was filed, had possession of the claimed invention. 

Claims 1, 19, 24, 39, 44, and 49 recite " ... providing a physiological indicator 

signal to a hand held mobile communication device; analyzing ... the physiological 

indicator signal; obtaining ... one or more physiological parameters ... and detecting ... 

effects of motion artifacts in the measurements of the one or more physiological 

parameters". The specification does not provide adequate supports for motion artifact 

detections in all possible physiological signals/parameters and/ or all types of 

signals/parameters in medical fields associated with physiological conditions. As 

indicated in the page 17 of Remarks filed on 07/01/2016, the motion artifact detection is 

applicable to a limited types of physiological signals/parameters. 

In regard to claims 8, 24 and 33, the specification does not provide adequate 

supports for all types of "physiological indicator signal components/ physiological 

monitoring sensor". The specification indicates limited supports for certain types of 

sensor only. 

Claim 31 recites "an image acquisition component". The does not provide 

adequate supports for all possible image acquisition components/devices. The 

specification indicates limited supports for optical imaging device(s) only (e.g. camera or 

video camera). No support(s) of other types of image acquisition components/devices 

has been found in the specification. 
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The following is a quotation of 35 U.S.C. 112 (pre-AIA), second paragraph: 
The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

11. Claim 24 is rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AIA), second 

paragraph, as being indefinite for failing to particularly point out and distinctly claim the 

subject matter which the inventor or a joint inventor, or for pre-AIA the applicant regards 

as the invention. 

Claim 24 recites step/function "b" in the body of the claim. It is unclear whether 

there is a missing step(s) or it is a typo. If the claim comprises any essential step/ 

function in "b", the limitation should be set forth in the claim. Otherwise, step "b" should 

be deleted and steps "c", "d", and "e" should be set forth "b", "c", and d", respectively. 

Clarification is requested by amendments. 

Claim Rejections - 35 USC § 103 

12. The following is a quotation of pre-AIA 35 U.S.C. 103(a) which forms the basis 

for all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

13. Claims 1, 3, 8-9, 24, 27, 33-34, and 44 are rejected under pre-AIA 35 U.S.C. 

103(a) as being unpatentable over Greco et al., "Kurtosis, Renyi's Entropy and 
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Independent Component Scalp Maps for the Automatic Artifact Rejection from EEG 

data". International Journal of Computer, Information, Systems and Control Engineering 

2(9), January 2008: 180-184 - cited by applicant) in view of Lichter et al. (USPN 

6,159,147 - cited in previous action) and further in view of Muthuswamy et al., "Spectral 

analysis methods for neurological signals", Journal of Neuroscience Methods 83 (1998) 

1-14 - cited in previous action). In regard to claims 1, 3, 24, 27 and 44, Greco discloses 

a method and an apparatus for physiological parameter monitoring (abstract and 

associated descriptions), the method comprising: providing a physiological indicator 

signal (electric signals, Fig. 1 and associated descriptions in page 203) obtained from a 

physiological indicator signal sensing component (EEG sensors and a recording 

machine, Fig. 1 and associated descriptions in page 203) to a device (EEGLAB, pages 

206 and 207; it is inherently that the downloaded program is executed by a computer); 

analyzing, using the device, the physiological indicator signal (amplifier, page 203 and 

Sec. IV, page 206); obtaining, from said analyzing, measurements of one or more 

physiological parameters (EEG signals and associated independent components/ ICs in 

page 206); and detecting, using the device and using only the measurements of the one 

or more physiological parameters (ICs in the detected EEG signals pages 205-206), 

effects of motion artifacts in the measurements of the one or more physiological 

parameters (first paragraph in the right column of page 203; Sec. IV on page 206) and 

deciding whether to retain the measurements based on detected effects of motion 

artifacts (reject an IC, Sec. IV on page 206), wherein the step of detecting effects of 

motion artifacts in the measurements comprises: a. preprocessing/ filtering a segment 
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from the measurement of one physiological parameter (remove noise with notch filter, 

Sec. IV on page 206); b. obtaining a value of at least one indicator of volatility, used in 

determining whether motion artifacts are present, for the preprocessed segment; the at 

least one indicator of volatility being at least one of kurtosis and Shannon entropy for 

the preprocessed segment (kurtosis and Shannon entropy, Sec. Ill, A and B, pages 

205-206). c. including the segment in analyses of physiological measurements, when 

comparison of the value of the at least one indicator of volatility with a predetermined 

threshold (threshold of± 1.64, Sec. Ill, A and B, pages 205-206) indicates noise/motion 

artifacts are not present (reject the ICs only when the volatility exceeds the threshold, 

Sec. Ill, A and B, pages 205-206; i.e. the ICs not exceeded the threshold is included); 

and d. selecting another segment of the signal from the physiological measurement and 

proceeding to step (a) when the value of the at least one indicator of volatility is less 

than a predetermined threshold and another segment is available (comparing all ICs 

extracted from the data segments/ trials with the threshold and rejecting the IC(s) 

exceed the threshold, Sec. Ill and IV on pages 205-207). 

Greco does not specifically disclose the device is a handheld mobile 

communication device. 

Lichter teaches a handheld mobile communication device (personal computer 27, 

Figs. 2-3) which can be connected to various sensors to measure and analyze the 

collected data (Figs. 16) including EEG (Fig. 16). One ordinary would have recognized 

that a personal computer is an alternative equivalent computing device. Therefore, it 

would have been obvious to one with ordinary skill in the art at the time of the invention 
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Greco as modified by Lichter does not specifically disclose to bandpass filter/ 

filtering and detrend/ detrending a segment from the measurements of one physiological 

parameter. 

Muthuswamy teaches to bandpass filter/ filtering and detrend/ detrending a 

segment from the measurements of one physiological parameter (detrend and 

bandpass filtering, see page 2). 

It would have been obvious to one with ordinary skill in the art at the time of the 

invention was made to modify the method and system (Greco as modified by Lichter) to 

incorporate the bandpass filtering and detrending step/ function as taught by 

Muthuswamy, since one ordinary would have recognized that both Greco as modified 

by Lichter and Muthuswamy teach analyzing EEG signals and both methods analyze 

EEG signals in desired bands (e.g. 0.5 up to 35 Hz, see page 203 of Greco and 1.0 Hz-

35Hz. see page 2 of Muthuswamy). The rationale would have been to preprocess the 

EEG data in order to obtain desired frequency band(s) for analyses. 

In regard to claims 8-9 and 33-34, Greco as modified by Lichter and 

Muthuswamy discloses providing a physiological indicator signal comprises obtaining a 

signal from a physiological monitoring sensor (EEG sensors, Greco and EEG sensor, 

Fig. 16 of Lichter) which comprises a PPG sensor and an ECG sensor (Fig. 16 and 

associated descriptions of Lichter). 
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unpatentable over the combination of Greco, Lichter and Muthuswamy as applied to 

claims 1 and 24 above, and further in view of Maier et al. (USPGPUB 2006/0253261 -

cited in previous action). In regard to claims 6 and 30, Greco as modified by Lichter and 

Muthuswamy discloses all the claimed limitation except the predetermined threshold is 

determined using receiver operator characteristic (ROC) analysis. Maier teaches a 

threshold value can be determined using receiver operator characteristic (ROC) 

analysis ([0235]) in order to have a constant false alarm rate ([0235]). Therefore, it 

would have been obvious to one with ordinary skill in the art at the time of the invention 

was made to modify the method and the apparatus (Greco as modified by Lichter and 

Muthuswamy) to incorporate the ROC determined threshold (Maier) in order to find the 

optimal threshold values for the comparison(s). 

15. Claims 7 and 31-32 are rejected under pre-AIA 35 U.S.C. 103(a) as being 

unpatentable over the combination of Greco, Lichter and Muthuswamy as applied to 

claims 1 and 24 above, and further in view of Jacobsen et al. (USPN 6,198,394 - cited 

in previous action). In regard to claims 7 and 31-32, Greco as modified by Lichter and 

Muthuswamy discloses all the claim limitation except placing a portion of a subject's 

body over an objective lens of a camera in a mobile communication device; and 

obtaining video images of the portion of the subject's body. Jacobsen teaches placing a 

portion of a subject's body over an objective lens of a camera in a mobile 

communication device (element 376, Fig. 5A; Fig. 8; Col 13 lines 55-67); and obtaining 
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video images of the portion of the subject's body (element 376, Fig. 5A; Fig. 8; Col 13 

lines 55-67). The portable communication device taught by Jacobsen can be connected 

to various sensors applied to a user (Figs. 1-3, 5-7, and 8 and associated description) 

and provide video images associated with specific location of the user to the command 

center (Col 13 lines 55-67). Therefore, it would have been obvious to one with ordinary 

skill in the art at the time of the invention was made to modify the method and the 

apparatus (Greco as modified by Lichter and Muthuswamy) to incorporate the camera 

of the portable communication device (Jacobsen) in order to obtain video images 

associated with specific location of the user and transferring to a central monitoring 

system/ unit. 

16. Claim 18 is rejected under pre-AIA 35 U.S.C. 103(a) as being unpatentable over 

the combination of Greco, Lichter and Muthuswamy as applied to claim 1 above, and 

further in view of Zhang (USPGPUB 2009/0112110 - cited in previous action). In regard 

to claim 18, Greco as modified by Lichter and Muthuswamy discloses the measurement 

of ECG signals (Fig. 16 and associated descriptions of Lichter) but does not specifically 

discloses a measure of atrial fibrillation. Zhang teaches a measure of atrial fibrillation 

based on ECG signal analysis (abstract and Figs. 1-9). Therefore, it would have been 

obvious to one with ordinary skill in the art at the time of the invention was made to 

modify the method (Greco as modified by Lichter and Muthuswamy) to incorporate the 

ECG-based atrial fibrillation analysis (Zhang) in order to obtain more health information 

of the user. 
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17. Applicant's amendment and argument with respect to claims 1, 3-9, 18, 24, 31-

32, 27-30, 33-34, and 44 filed on 07/07/2016 have been fully considered but they are 

deemed to be moot in views of the new grounds of rejection. 

Double Patenting 

18. The nonstatutory double patenting rejection is based on a judicially created 

doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 

unjustified or improper timewise extension of the "right to exclude" granted by a patent 

and to prevent possible harassment by multiple assignees. A nonstatutory double 

patenting rejection is appropriate where the claims at issue are not identical, but at least 

one examined application claim is not patentably distinct from the reference claim(s) 

because the examined application claim is either anticipated by, or would have been 

obvious over, the reference claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46 USPQ2d 

1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 

1993); In re Langi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 

686 F.2d 937,214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438,164 USPQ 619 

(CCPA 1970); and In re Thorington, 418 F.2d 528,163 USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.321 (c) or 1.321 (d) 

may be used to overcome an actual or provisional rejection based on a nonstatutory 

double patenting ground provided the reference application or patent either is shown to 
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be commonly owned with this application, or claims an invention made as a result of 

activities undertaken within the scope of a joint research agreement. A terminal 

disclaimer must be signed in compliance with 37 CFR 1.321 (b). 

The USPTO internet Web site contains terminal disclaimer forms which may be 

used. Please visit http://www.uspto.gov/forms/. The filing date of the application will 

determine what form should be used. A web-based eTerminal Disclaimer may be filled 

out completely online using web-screens. An eTerminal Disclaimer that meets all 

requirements is auto-processed and approved immediately upon submission. For more 

information about eTerminal Disclaimers, refer to 

http://www.uspto.gov/patents/process/file/efs/guidance/eTD-info-l.jsp. 

19. Claims 19-23, 39-43, and 49-53 are rejected on the ground of nonstatutory 

double patenting as being unpatentable over claims 1-16 of U.S. Patent No. 8,755,876 

in view of Greco and Lichter. In regard to claims 19-23, 39-43, and 49-53 of present 

application, claims 1-16 of '876 recite all the limitations except a system and a method 

comprises providing a physiological indicator signal to a handheld mobile 

communication device; analyzing, using the device, the physiological indicator signal to 

obtain measurements of one or more physiological parameters; and detecting, using the 

a handheld mobile communication device and using only the measurements of the one 

or more physiological parameters, effects of motion artifacts in the measurements of the 

one or more physiological parameters and deciding whether to retain the measurements 

based on effects of motion artifacts in the measurements based on detected effects of 

motion artifacts. Greco discloses a method and an apparatus for physiological 
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parameter monitoring (abstract and associated descriptions), the method comprising: 

providing a physiological indicator signal (electric signals, Fig. 1 and associated 

descriptions in page 203) obtained from a physiological indicator signal sensing 

component (EEG sensors and a recording machine, Fig. 1 and associated descriptions 

in page 203) to a device (EEGLAB, pages 206 and 207; it is inherently that the 

downloaded program is executed by a computer); analyzing, using the device, the 

physiological indicator signal (amplifier, page 203 and Sec. IV, page 206) to obtain 

measurements of one or more physiological parameters (EEG signals and associated 

independent components/ ICs in page 206); and detecting, using the device and using 

only the measurements of the one or more physiological parameters (ICs in the 

detected EEG signals pages 205-206), effects of motion artifacts in the measurements 

of the one or more physiological parameters (first paragraph in the right column of page 

203; Sec. IV on page 206) and deciding whether to retain the measurements based on 

detected effects of motion artifacts (reject an IC, Sec. IV on page 206). Claims 1-16 of 

'876 recite a processor to process data related to R-R intervals (claims 1, 2, 6, 7, 12 and 

13) but do not recite the processor is in part of a computing device. Greco discloses an 

artifact rejection method for biomedical signal processing (abstract and Sec. II, IV and 

V). Therefore, it would have been obvious to one with ordinary skill in the art at the time 

of the invention was made to modify the method and the apparatus (claims 1-16 of '876) 

to incorporate the artifact rejection method (Greco) in order to better reject artifacts 

contained in the signal. Claims 1-16 of '876 as modified by Greco does not specifically 

recite the device is a handheld mobile communication device. Lichter teaches a 



Petitioner Ex-1004, 0690

Application/Control Number: 13/354,941 

Art Unit: 3777 

Page 20 

handheld mobile communication device (personal computer 27, Figs. 2-3) which can be 

connected to various sensors to measure and analyze the collected data (Figs. 16) 

including ECG signals obtained from ECG sensor (Fig. 15). Therefore, it would have 

been obvious to one with ordinary skill in the art at the time of the invention was made 

to substitute the computer (Claims 1-16 of '876 as modified by Greco) with the handheld 

mobile communications device (Lichter) to yield predictable results. 

Response to Arguments 

20. Applicant's arguments filed on 07/07/2016 have been fully considered but they 

are not persuasive. In regard to the double patenting rejection, applicant alleged Greco 

does not teach or suggest using only the measurements of one or more physiological 

parameters to detect the effect of motion artifacts. In response, Greco discloses using 

only the measurements (ICs extracted from the EEG data, see section Ill, page 205) 

to detect the effect of motion artifacts (first paragraph in the right column of page 203; 

Sec. IV on page 206 and ICs in section IV. Results of page 206). There is no additional 

siqnal(s) used in the motion artifact analysis of the EEG data. The measurements 

taught by Greco comprise the EEG data and associated ICs contained in the EEG data. 

Therefore, the rejections are maintained for the reason of record. 
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Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to CHU CHUAN (JJ) LIU whose telephone number is 

(571 )270-5507. The examiner can normally be reached on M-TH 8:00am-4:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Tse Chen can be reached on (571 )272-3672. The fax phone number for the 

organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information 

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/CHU CHUAN (JJ) LIU/ 
Examiner, Art Unit 3777 

/TSE CHEN/ 
Supervisory Patent Examiner, Art Unit 3777 
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BURNS & LEVINSON, LLP 
125 Summer Street 
Boston, MA 02110 
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AMEN])MENT AND RESPONSE TO OFFICE ACTION 

Sir: 

In reply to the Office Action dated September 22, 2016, Applicants submit the following 

amendments and remarks, A declaration under 37 CFR L132 is enclosed. 

A.memhneuts to the claims begin on page 2 of this paper. 

Remarks begin on page 17 of this paper, 



Petitioner Ex-1004, 0702

Application Serial No. 13/354,941 
Amendment and Response dtd, 12/22/16 
Final Office Action dtd. 4/28/16 

Amemlments to the Claims: 

This listing of claims replaces all prior versions and listings of the claims, 

l. (Currently amended) A method for physiological parameter monitoring, the method 

compnsrng: 

providing a physiological indicator signal to a handheld mobile communication device; 

.thi.~phvsloiogical_ indicntor_signd beirtK ohtajn:ed __ fron1 one. of an_ilrmg(~_ncqubddon. 1~omponent,.a 

photo11ldhvsrnog;r~mhk. {PP(})_ ~;ensor_and an cl e(:irocardiop,nnn m:-:nsz)r: 

analyzing, using the handhdd mobile communication device, the physiological indicator 

signal; 

obtaining, from said analyzing, measurements of one or more physiological parameters: 

and 

detecting, using the handheld mobile communication device and using only the 

measurements of one or more physiological parameters, effects of motion artifa.cts in the 

measurements of the one or more physiological parameters and deciding whether to retain the 

measurements based on detected effects of motion artifacts; 

wherein detecting effects of motion ruiifacts in the measurements comprises: 

a, ~andpass filtering and detrending a segment from the measurement of one 

physiological parameter; wherein a barnfaass filtered and detrended segment is 

hereinafter referred to as a preprocessed segment; 

b, obtaining a value of at least one indicator of volatility, used in detennining 

\Vhether motion a1tifacts are present, for the preprocessed segment; the at Ieast one 

indicator of volatility being at !east Shannon entropy (SE) for the preprocessed segment; 

where 
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c. including the segment in analyses of physiological measurements, ff- when 

comparison of the value of the at least one indicator of volatility with a predetennined 

threshold indicates noise/motion artifacts are not present; and 

d, selecting another segment of the signal from the physiological measurement and 

proceeding to step (a) \Vhen the value of the at least one indicator of volatility is less than 

a predetennined tlm .. ~shold and when another segment is available. 

2. (Canceled) 

3. (Previously presented) The method of claim 1 wherein said at least one indicator of 

volatility also comprises kurtosis, 

4-5, (Canceled) 

6, (Previously presented) The method of clafrn 1 wherein the predetennined threshold is 

deterrnined uslng receiver operator characteristic (ROC) analysis. 

7, (Previously presented) The method of claim 1 wherein providing a physiological 

indicator shmal comprises; ~, 

placing a portion of a subject's body over an objective lens of a camera in a handheld 

mobile communication device; and 

obtaining video irnages of the portion of the subject's body. 

8, (Previously presented) The method of Claim l wherein providing a physiological 

indicator signal comprises obtaining a signal from a physiological monitoring sensor. 

9. (Previously presented) The method of claim 8 vvherein the physiological monitoring 

sensor is a photoplethysmographic (PPG) sensor or an electrocardiogram sensor. 

10. (Withdrawn) The method of claim 1 wherein the one or more physiological 

rneasurements comprise heart rate and heart rate variability, 
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11, (Withdrawn) The method of claim 10 wherein obtaining measurements of heart rate and 

heart rate variability cornprise: 

deterrnining beats for the physiological indicator signal; 

detennining beat to beat intervals; and 

applying a cubic spline algorithm to obtain a substantially continuous beat to beat interval 

signal indicative of heart rate, 

(Withdrawn) The rnethod of claim 1 wherein the one or more physiological 

measurements comprise respiratory rate. 

13, (Withdrawn) The method of claim 12 wherein measurement ofrespiratory rate 

comprises: 

obtaining time ... frequency spectmrn of the physiological indicator signal utilizing variable 

frequency complex demodulation (VFCDM); and 

obtaining respiratory rates by extracting a frequency component that has a largest 

amplitude for each time point at a heart rate frequency barnl 

14. (Withdrawn) The method of claim 1 wherein the one or more physiological 

measurements comprise a measure of oxygen saturation, 

15. (Withdravvn) The method of claim 14 wherein providing a physiological indicator signal 

compnses: 

placing a portion of a subject's body over an objective lens of a camera in a mobile 

communication device; and 

obtaining video images of the portion of the subject's body, and 

wherein obtaining the measure of oxygen saturation comprises: 

obtaining an average intensity of a red component and a blue cornponent of the 

video images of the portion of the subject's body; the average intensity of the red 

component and the average intensity of the blue component constituting DCRsD and 

DCm_.uE respectivdy; 

4 
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obtaining a standard deviation of the red component and the blue component; the 

standard deviation of the red component and the blue component constituting AC1m1 and 

ACm,uE respectively; and 

obtaining the 1neasure of oxygen saturation (Sp02) by 

16. (\Vithdrawn) The method of claim 1 vvherein the one or more physiological 

measure1Taents comprise a measure of blood loss. 

17, (Withdrav.ln) The method of claim 16 wherein obtaining tbe measure of blood loss 

compnses: 

obtaining time-frequency spectrum of the physiological indicator signal utilizing variable 

frequency cornplex demodulation (VFCDM); 

obtaining the amplitude modulation (AM) series from a set of the largest instantaneous 

amplitude at each time sample within the heart rate frequency band of the time~frequency 

spectrum; and 

detem1ining whether the amplitude modulation decreases; a decrease in the amplitude 

modulation indicating blood volume loss in subject 

18. (Previously presented) The rnethod of claim 1 wherein the one or more physiological 

measurements comprise a measure of atrial fibrillation. 

19. (Currently amended) A method for physiological parameter monitoring, the method 

compnsmg: 

providing a physiological indicator signal to a handheld mobile communication device; 
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analyzing, using the handheld mobile cornmunication device, the physiological indicator 

signal; wherein analysi.~ .. 9.Q~~,,r1ot include Independent Componentbn~Jysis: 

obtaining, from said analyzing, measurements of one or more physiological parameters; 

and 

detecting, using the handheld mobile communication device and using only the 

measurements of one or more physiological parameters, effocts of motion artifacts in the 

measurements of the one or more physiological parameters and deciding whether to retain the 

measurements based on effects of motion artifacts in the measurements; 

wherein the one or more physiological rneasurements comprise a measure of atrial 

fibrillation; 

wherein obtaining the measure of atrial fibrillation comprises: 

obtaining a time-varying coherence function by nmltiplying two time-varying transfor 

fonctlons (TVFTs), the two time-varying transfer functions obtained using tvvo adjacent data 

segments, from the physiological indicator signal, one of the two adjacent data segment as an 

input signal and another of the two adjacent data segment as an output signal to produce a first 

TVTF; a second TVTF is produced by reversing the input and the output signals, using said 

another of the two adjacent data segment as the input signal and said one of the two adjacent data 

segment as the output signal; and 

determining ,vhether the time-varying coherence fonction is less than a predetem1ined 

quantity, 

20. (Previously presented) The method of claim 19 wherein detennining whether the time-

varying coherence function is less than the predetermined quantity comprises: 

obtaining one or rnore indicators of atrial fibril !ation; and 

deterrn1ning whether the one or more indicators of atrial fibrillation exceed 

predetermined thresholds. 

21 , (Previously presented) The method of claim 20 wherein the one or more indicators of 

atrial fibrillation comprise a variance of the lime-varying coherence function. 

6 
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(Previously presented) The method of claim 21 wherein the one or more indicators of 

atrial fibrillation also comprise Shannon entropy. 

23. (Previously presented) The method of claim 20 wherein the predetermined thresholds are 

detem1ined using receiver operator characteristic (ROC) analysis, 

24. ((Currently amended) A system for physiological parameter monitoring, the system 

cornpnsmg: 

a physiological indicator signal sensing component; the phy;:,iological indicator sigw1J 

{';;mBing_ corq,pfJl"H:~Ht. being one _of an_hnnB,<:~ acqui~;ition_co1nponent.apho1oplethvsrnopn:~[lhie 

(PPG) sensor anslJU1 electrocardiogram ;'i_<;.n,<;:.m:;_and a handheld mobile communication device 

comprising: 

at kast one processor; and 

at least one computer usable medium, the computer usable medium having computer 

readable code embodied therein, the computer readable code causing the at least one processor 

to: 

analyze the physiological indicator signal; 

obtain, from results of analyzing, measurernents of one or more physiological parameters; 

and 

detect effocts of motion artifacts in the measurements of the one or more physiological 

parameters; 

wherein the computer readable code, in causing the at least one processor to detect effects 

of motion artifacts, causes the at least one processor to: 

a, bandpass filter and detrend a segment from the measurement of one physiological 

parameter; wherein a bandpass filtered and detrended segment is hereinafter refened to as 

a preprocessed segment; 

t[b.J] 

7 
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[[c,J]b, obtain a value of at least one indicator of volatility, used in detem1ining whether 

motion artifacts are present, for the preprocessed segment; the at least one indicator of 

volatility being at least Shannon entropy CSE) for the preprocessed segment; 

vvhere 

and_ \\tl1en:\ l reprem:.nls thfLhinnmnbcL,and_pL/1 i~_tlw_probnhilhv diAtribution of the 

P.If P.fQcessed segment; 

[[ {.Ll]c. include the segment in analyses of physiological measurements when comparison 

of the value of the at least one indicator of volatility with a predetennined threshold 

indicates noise/motion artifacts are not present; 

[[e.J]d, select another segment of the signal from the physiological measurement and 

proceeding to step ( a) when the value of the at least one indicator of volatility is less than 

a predetennined threshold and another segment is avai !able. 

25-26. (Canceled) 

27, (Previously presented) The system of claim 24 wherein said at least one indicator of 

volatility also comprises kurtosis, 

28-29. (Canceled) 

30, (Previously presented) The system of claim 24 wherein the predetermined threshold is 

determined using receiver operator characteristic (ROC) analysis. 

31, (Previously presented) The system of ciaim 24 wherein the physiological indicator signal 

sensing component comprises an image acquisition component, said acquisition component 

capable of acquiring a number of frames, each frame acquired at a predetennined time 

8 
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32. (Previously presented) The system of claim 31 \vherein the handheld mobile 

comrnunications device cornprises said image acquisition component 

33. (Previously presented) The system of claim 24 wherein the physiological indicator signal 

sensing component comprises a physiological monitoring sensor, 

34. (Previously presented) The system of claim 33 wherein the physiological monitoring 

sensor is a photoplethysmographic (PPG) sensor or an electrocardiogram sensor. 

35, (Withdrawn) The system of claim 25 wherein the physiological indicator signal sensing 

component comprises an image acquisition component, said acquisition component capable of 

acquiring a number of frames, each frame acquired at a predetermined time; wherein said image 

acquisition component acquires a color image having red, green and blue components; wherein 

one or rnore physiological measurements comprise a measure of oxygen saturation: and ,wherein 

the computer readable code, in causing the at least one processor to analyze the physiological 

indicator signal, causes the at least one processor to: 

obtain an average intensity of a red component and a blue component of the images of a 

portion of a su~ject's body; the average intensity of the red component and the average intensity 

of the blue component constituting DCRED and DCm.us respectively; 

obtain a standard deviation of the red cornponent and the blue component; the standard 

deviation of the red component and the blue component constituting ACRED and ACm,uE 

respectively; and 

obtain the measure of oxygen saturation by 

36, (Withdrawn) The system of claim 25 wherein the one or more physiological 

measurements comprise heart rate and heart rate variability; and wherein the computer readable 

9 
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code, in causing the at least one processor to analyze the physiological indicator signal, causes 

the at least one processor to: 

determine beats for the physiological indicator signal; 

determine beat to beat intervals; and 

apply a cubic spline algorithm to obtain a substantially continuous beat to beat interval 

signal indicative of heart rate. 

3 7. (Withdrawn) The systern of claim 25 wherein the one or more physiological 

measurements comprise respiratory rate; and wherein the computer readable code, in causing the 

at least one processor to analyze the physiological indicator signal, causes the at least one 

processor to: 

obtain time-frequency spectrum of the physiological indicator signal utilizing variable 

frequency complex demodulation (VFCDM); and 

obtain respiratory rates by extracting a frequency component that has a largest amplitude 

for each tirne point at a heart rate frequency band. 

38. (Withdrmvn) The system of claim 25 wherein the one or more physiological 

measurements comprise a measure of blood !oss; and wherein the computer readable code, in 

causing the at least one processor to analyze the physiological indicator signal, causes the at least 

one processor to: 

obtain time-frequency spectrmn of the physiological indicator signal utilizing variable 

frequency complex demodulation (VFCDJVi); 

obtain the amplitude modulation (AM) series from set of the largest instantaneous 

amplitude at each time sample within the heart rate frequency band of the time-frequency 

spectrum; and 

determine whether the arnpHtude modulation decreases; a decrease in the amplitude 

modulation indicating blood volume loss in subject. 

39. (Currently amended) A system for physiological pararneter monitoring, the system 

compnsmg: 

10 
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a physiological indicator signal sensing component; and a handheld mobile 

cornmunication device comprising; 

at least one processor; and 

at least one computer usable medium, the computer usable medium having computer 

readable code embodied therein, the computer readable code causing the at least one processor 

to: 

analyze the physiological indicator signal; the physiological irr.(iicator signal being 

obts:iin~xl_1h.)rt.)._one of an imnm:) m~quisition_com1x)nent_a pl,owplethysmrummbk f!>PO) ::,(:nsor_and 

an dectrocardiogram_ sensor: 

·1 ' 1 · .. ' ·. • · , l I ·1 l · · · 1· ('' · · " 1· ' w.wretn anL((y~;a1s ,ioe~\- notJnc U(:_e_._.n( t:Ticnc .ent ___ , __ ~(HTJJHm(.',.nt_.qJ.H.l_.y~ 

obtain, from results of analyzing, measurements of one or more physiological parameters; 

and 

detect effocts of motion artifacts, using only the measurements of one or more 

physiological parameters, in the measurements of the one or more physiological parameters; 

wherein the one or more physiological measurements comprise a measure of atrial fibrillation; 

and wherein the cornputer readable code, in causing the at least one processor to analyze the 

physiological indicator signal, causes the at least one processor to: 

obtain a tirne-varying coherence function by multiplying two time-varying transfer 

functions (TVFTs), the two time-varying transfer functions obtained using two adjacent data 

segments, from the physiological indicator signal, one of the two adjacent data segment as an 

input signal and another of the two adjacent data segment as an output signal to produce a first 

TVTF; a second. TVTF is produced by reversing the input and the output signals, using said 

another of the two adjacent data segment as the input signal and said one of the t\.VO adjacent data 

segment as the output signal; and 

determine whether the time-varying coherence function is less than a predetermined 

quantity, 

11 
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40. (Previously presented) The system of claim 39 wherein the computer readable code, in 

causing the at least one processor to determine whether the tirne-varying coherence function is 

less than the predetermined quantity, causes the at !east one processor to: 

obtain one or more indicators of atrial fibrillation; and 

determine whether the one or more indicators of atrial fibrillation exceed predetermined 

thresholds, 

41, (Previously presented) The system of claim 40 wherein the one or more indicators of 

atrial fibrillation comprise a variance of the time-varying coherence function. 

42. (Previously presented) The system of claim 41 wherein the one or more indicators of 

atrial fibrillation also comprise Sham10n entropy, 

43, (Previously presented) The system of claim 41 wherein the predetermined thresholds are 

determined using receiver operator characteristic (ROC) analysis. 

44. (Currently amended) .A non-transitory computer usable medium having computer 

readable code em bodied therein, the computer readable code causing at least one processor to: 

analyze the .. Q physiological indicator signal; th~ .. P.bysiological indicatm; .. ;'!Jgnal being 

ohtain,:xl from .one of a:n_hnagp acguisfrion c(nnp()ncnt HJ,h()t.opkthy~ninkurrihk fl>PG) _s1;;-:n.:s(':lr and 

m:ud.Q9.trocardiogram sensor.~ 

obtain, from said analyzing, rneasurements of one or more physiological parameters; and 

detect, using only the measurements of one or more physiological parameters, effects of 

motion artifacts in the measurements of the one or more physiological parameters; 

wherein the computer readable code, in causing the at least one processor to detect effects 

of motion artifacts, causes the at least one processor to: 

a, bandpg;'!.~filter and detrend a segment from the measurement of one physiological 

parameter; \Vherein a bandpass filtered and detrended segment is hereinaHer 

reforred to as a preprocessed segment; 

12 
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b. obtain a value of at least one indicator of volatility, used in determining whether 

motion artifacts are present, for the preprocessed segment; the at least one 

indicator of volatUity being at least Shannon entropy (SE) for the preprocessed 

segment; where 

~ ll p(i)*log(p(i)) ~E - -I;, .......................... .. 
~ i« :, log(I) 

''k 

preprocessed segrnent; 

c. include the segment in analyses of physiological measurements when cornparison 

of the value of the at least one indicator of volatility with a predetermined 

threshold indicates noise/motion artifacts are not present; 

(L select another segment of the signal from the physiological measurement and 

proceeding to step (a) when the value of the at least one indicator of volatility is 

less than a predetem1ined threshold and another segment is available. 

45. (\Vithdrawn) The computer usable medium of claim 44 wherein the physiological 

indicator signal comprises a video color image having red, green and blue components, the video 

color image being an image obtained frorn of a pmiion of a subject's body; wherein the 

measurements of one or more physiological pararneters corn prise a measure of oxygen 

saturation; and wherein the computer readable code, in causing the at !east one processor to 

analyze the physiological indicator signal, causes the at least one processor to: 

obtain an average intensity of the red component and a blue component of the video color 

image of a portion of a subject's body; the average intensity of the red cornponent and the 

average intensity of the blue component constituting DCRED and DCm,ur: respectively; 

obtain a standard deviation oft.he red component and the blue component; the standard 

deviation of the red coinponent and the blue cornponent constituting A(\.rnn and ACnwE 

respectively; and 

obtain the measure of oxygen saturation by 

13 
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46, (Withdrawn) The computer usable medium of claim 44 'Nherein the one or more 

physiological measurements comprise heart rate and heart rate variability; and wherein the 

computer readable code, in causing the at least one processor to analyze the physiological 

indicator signal, causes the at least one processor to: 

determine beats for the physiological indicator signal; 

determine beat to beat intervals; and 

apply a cubic spline algorithm to obtain a substantially continuous beat to beat interval 

signal indicative of heart rate, 

47. (Withdrawn) The computer usable medium of claim 44 wherein the one or more 

physiological mea-;urements comprise respiratory rate; and wherein the computer readable code, 

in causing the at least one processor to analyze the physiological indicator signal, causes the at 

least one processor to: 

obtain time~frequency spectrum of the physiological indicator signal utilizing variable 

frequency complex demodulation (VFCDM); and 

obtain respiratory rates by extracting a frequency component that has a largest amplitude 

for each time point at a heart rate frequency band, 

48, (Withdrawn) The computer usable medium of claim 44 wherein the one or more 

physiological measurements comprise a measure ofhlood loss; and wherein the computer 

readable code, in causing the at least one processor to analyze the physiological indicator signal, 

causes the at least one processor to: 

obtain time---frequency spectrum of the physiological indicator signal utilizing variable 

.frequency complex demodulation (VFCDM); 

14 
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obtain the amplitude modulation (AM) series :from set of the largest instantaneous 

amplitude at each time sample within the heart rate frequency band of the tlrne---frequency 

spectrum; and 

determine whether the amplitude modulation decreas;es; a decrease in the amplitude 

modulation indicating blood volume loss in subject 

49. (Currently amended) A non-transitory cornputer usable medium having computer 

readable code embodied therein, the computer readable code causing at least one processor to: 

analyze the physiological indicator signal; the physioJ_g_gjcal indicator sigm1;Lh_eing 

d:rtpirn.~d_frorn_onc of an inir,l[W. ,1q,uusition_cnnrporit~n1- ~lj)h(>tnpktl\y'S:nKWJ1}.pllk_(PPG)_y~nsor_a:nd 

m~ e Jectmcar<liogr<}.:m __ :;:~nsor; 

\Vhercin ana.iyt~is _does. not _includl'.~ _ lndq]em.lent_ ConlJ)Ot)enl./\:rnfrvsis; 

obtain, from said analyzing, measurements of one or more physiological parameters; and 

detect, using only the measurements of one or more physiological parameters, effects of 

motion artifacts in the measurements of the one or more physiological parameters; 

vvherein the one or more physiological measurements comprise a measure of atrial fibrillation; 

and wherein the computer readable code, in causing the at least one processor to analyze the 

physiological indicator signal, causes the at least one processor to: 

obtain a time-varying coherence function by multiplying two time-varying transfer 

functions (TVFTs), the two time-varying transfer functions obtained using two adjacent data 

segments, from the physiologkal indicator signal, one of the two adjacent data segment as an 

input signal and another ofthe two adjacent data segment as an output signal to produce a first 

TVTF; a second TVTF is produced by reversing the input and the output signals, using said 

another of the two adjacent data segment as the input signal and said one of the two adjacent data 

segment as the output signal; and 

determine whether the time-varying coherence function is less than a predetermined 

quantity. 

50. (Previously presented) The non-transitory computer usable medium of claim 44 wherein 

the computer readable code, in causing the at least one processor to determine whether the time-

15 
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varying coherence function is less than the predetem1i11ed quantity, causes the at least one 

processor to: 

obtain one or more indicators of atria! fibrillation; and 

determine whether the one or more indicators of atrial fibrillation exceed predetermined 

thresholds. 

51. (Previously presented) The non-transitory computer usable medium of claim 50 wherein 

the one or more indicators of atrial fibrillation comprise a variance of the time-varying coherence 

function. 

52. (Previously presented) The non-transitory computer usable medium of daim 51 wherein 

the one or more indicators of atria! fibrillation also comprise Shannon entropy. 

53, (Previously presented) The cornputer usable medhm1 of claim 50 wherein the 

predetermined thresholds are determined using receiver opera.tor characteristic (ROC) analysis. 

16 
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Applicanls have carefully reviewed the Office Action dated September 22, 2016, and this 

response addresses the Examiner's concerns. Applicants respectfully request reconsideration of 

the application. 

L STATUS OF THE CLAIMS 

Claims l, 3, 6-24, 27, and 30-53 are pending for exarnination. 

Claims 10-17, 35- 38, and 45-48 are witbdrnvvn from consideration, 

Claims 2, 4-5, 25-26, and 28-29 are cancelled, 

Claims 1, 19, 24, 39, 44, and 49 are amended, 

Amendments to claims 1, 19, 24, 39, 44, and 49 find support in origin of claims 31-34 

and in paragraph 49 of the specification. 

Regarding the negative limitation in claims 19, 39 and 49, the federal Circuit has recently stated 

that there is not "a heightened vv.ritten description standard for negative claim lirnitations." Inphi 

Corporation v. l'v'etlist, Inc., 805 F,3d 1350, 1357 (Fed, Cir. 2015), As stated in Inphi, "the 

specification need only satisfy the requirements of§ 112, paragraph 1 as described in this courfs 

existing jurisprudence, including through compliance with MPEP § 2173,0S(i) ("ff altemative 

elements are positively recited in the specification, they may be explicitly excluded in the 

claims, 11
) and In re Johnson, 558 F.2d at 1018 ("It is for the inventor to decide what bounds of 

protection he will seek. 1!)." Id. Assuming, for argmnent' s sake, that Greco discloses or suggest 

the Shannon entropy (SElfi.)r the preprocessed segment;-1~:b.~'J'.~ 

5E "" - L~ p(i),_log(p{t)) 
' l :,:j_ 10~(2.') 

& )(,· 

h ~ , . b l' ' ,· ' " 1 l Sh semm.1rrt, t en, ,)y rec1proc1ty, t .-e app 1cants (11sctosure ct1sc1oses or suggest t 1e , . armon entropy 

for the Independent Components in the Independent Co1nponent i\nalysis and the applicams can 

decide vvhat. bounds of protection to seek and. can decide, within their written description 

requirernent, to exclude 1ndependent Cmnponent Analysis, 
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IL THE 35 U<S,C. 101 REJECTIONS 

Claims 1, 19, 24, 39, 44, and 49 are r~jected under 35 U.S.C. 101 because the claimed 

inventions are directed to a judicial exception n .e., a law of nature, a natural phenornenon, or an 

abstract idea) without significantly more. 

As stated in the PCT application, "there is growing interest in the real-time, wearable and 

ambulatory monitoring of vital signs using a PPG sensor. However, motion and noise artifacts 

(hereafter simply referred to as artifacts) are a serious obstacle in realizing this quest." (PCT, 

page l ). \Vhile the number of attempts have been made to detect and reduce the effects of 

motion/noise artifacts, approaches to motion/noise artifact reduction, at the time of this 

application, had a number of shortfalls. 

"The motion artifact has been recognized as the intrinsic weakness of PPG signal and as a 

serious ohstade to reliable use of PPG for real-time and continuous monitoring applications. The 

motion artifacts are more likely in clinical situations where the patient is awake due to voluntary 

or involuntary movements of the patient which obviously limit the practical accuracy of PPG 

technique and hence a robust computational technique is \Varranted that can be used to accurately 

detect the motion artifacts and assess the severity of noise." (PCT, page 2). 

The present claimed invention is directed to rnethods and systems for rendering-~ 

vital sigps hv detection and amelioration of the effects of motion/noise artifacts in physiological 

measurements. 

technology __ nnd is not directe_q __ to an abstract ig~a. 

Applicants respectfully state that, for the reasons given below, claims 1, 19, 24, 39, 44, and 

49 are directed to patentable subject matteL 

Section 101 permits the patenting of "any ne\v and useful process, machine, 

manufacture, or composition of matter, or any new and useful improvement thereof." 35 

U.S.C. § lOL The Supreme Court has interpreted Section 101 to contain "an important 

implicit exception; Laws of nature, natural phenomena, and abstract ideas are not 

patentable." Alice Corp. v. CLS Bank Int'!, 134 S. CL 2347, 2354 (2014) (quoting Ass 'nfor 

lvfolecular Pathology v. Aiyriad Genetics, Inc., 133 S, Ct. 2107, 2116 (2013)). 
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In lvlayo and in Alice, the Supreme Court set forth a two-step analytical framework 

to identify patents tbat, in essence, claim nothing more than abstract ideas. The court must 

first ''determine whether the claims at issue are directed to a patent~ineligible concept" 

Alice, 134 S.Ct at 2355. If it is determined that the claims are directed to a patent 

ineligible concept, the analysis proceeds to step two where one must "consider the elements 

of each claim both individually and 'as an ordered cornhination' to determine whether the 

addition a! elements 'transform the nature of the claim' into a patent-eligible application." 

ld. (quoting lvlaya, 132 S, Ct. at 1298, 1297). 

Step_.Qpe 

Starting with step one, as stated in Alice and as the Federal Circuit bas stated in Er!flsh, 

Rapid Litigation and l'vfcRo, the inquiry should be whether the claims are directed a judicial 

exception. The directed to inquiry is based on whether the character of the dalm as a whole is 

directed to a judicial exception (find a focus of the claimed advance over the prior art). Enfish, 

LLC v. lvficrosofi Corp, 822 F.3d 1327 (Fed. Cir. 2016); Rapid litigation Management v. 

C'ellzDirect, 827 F,3d 1042, 1048 (Fed, Cir. 2016); Mero, Inc. v. Bandai Namco Games America, 

slip opinion 2015-1080, -1081 to -1090,-1092 to·-- 1101 (Federal Circuit September 13, 2016). 

The inquiry under step one !ook to whether the claims in these patents focus on a specific means 

or method that improves the relevant technology or are instead directed to a result or effect that 

itself is the abstract idea and merely invoke generic processes and machinery. Ertfish, 822 F.3d at 

1336; Rapid Litig. llfgn-1t., 827 f.3d at 1048; as cited in AfcRo, slip opinion 2015-1080, -1081 to~ 

1090,-1092 to -1101 (Federal Circuit September 13, 2016). 

The applicants claimed invention is directed to methods and systems for.x.~pderinu a 

vital sign§Jt,y detection and amelioration of the effocts of motion/noise artifacts in physiological 

measurements. Applicants respectfully state that the claims are not directed to mathematical 

calculations, 

Although the Supreme Court has not estabHshed a definitive rule to determine what 

constitutes an ''abstract idea," both the Federal Circuit and the Supreme Court have found it 

sufficient to compare claims at issue to those claims already found to be directed to an 

abstract idea in previous cases. En.fish, 822 F.3d at 1334 (dtlng Alice, 134 S.Ct, at 2357). 
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The Examiner, in the Final Office Action dated AprH 18, 20 I 6, states that the 

Applicants' claims recite an abstract idea, "because they are directed to functionally­

described algorithmic processes that require perfonning mathematical calculations, and the 

Supreme Court has explicitly characterized mathematical relationships/formulas as abstract 

ideas.'' .Applicant respectfully states that although there Supreme Court cases that have 

found abstract claims that are directed to a mathematical relationship, there are no Supreme 

Court cases that state that all claims that required n1athematical calculations, although 

directed to a useful purpose, are abstract. 1n Benson, the Court stated that tha daimds 

"would wholly pre-ernpt the mathematical formula [for converting BCD numerals to pure 

binary numerals] and in practical effect would be a patent on the algorithm itself," Benson, 

409 U.S. at 71-72. In contrast in Diehr, the Court stated that the claims acted "only to 

foreclose from others the use of that equation in conjunction with all of the other steps in 

claimed process." Diehr, 450 U,S. at 187. 

The examiner, in the office action, cites the following cases: 

at least the following comideclsions: 

.. SmartGene, Inc. v Advanced Biological Labs,, 555 Fed, Appx, 950 (Fed. Ck 
2014), directed to systems, rnethods and computer program products for guiding the 
selection of therapeutic treatment regilnens (ineligible) 
(e) 11.,/ C.folnn,zunications I.I.(: v. /1. J·~ ,;lutornotive, LL(: (1{e(1~ C'.ir. ivla::l ] 7 9 2016) 
directed to genernUzed steps for recording, administration and archiving of digital 
images, and classifying and storing digital hnages in an organized mam1er (ineligible) 
~ Arios'a !)!agnostics~ ll'1c. v. S1equenotnJ lncq 788 l.~~~3d 1371 (Feet C'.ir. 2015)~ 5 

directed to a method of non-invasive prenatal diagnosis (ineligible) 
.. Ultrarnercia!, Inc. l\ Hutu, LLC, 772 F3d 709 (Fed. Ck 2014), directed to 
methods of payment of intellectual property royalties by interposed sponsor over a 
telecommunications network (ineligible) 
"' Digitech Jnwge Techs., LLC v Electronics for Imaging, Inc., 758 F.3d 1344 
(Fed. Cir. 2014), drawn to device profiles for use in a digital image processing system 
(ineligible) 

Applicant respectfully states that not one of those cases is directed to methods and 
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mnbulatorv monitorit1g of vital si}!ns by detection and amelioration of the effects of motion/noise 

artifacts in physiological measurements, which is the claimed advance over the prior art 

In AfcRo, "the clairned imprnvernent [was] allowing computers to produce 'accurate and 

realistic lip synchronization and facial expressions in animated characters,'' which is performed 

using a computer (and mathematical algorithrns) but is not a computer improvement as in Enjish. 

AfcRo, slip opinion 2015-1080, -1081 to -1090,-1092 to -1101, p, 23 (Federal Circuit Septernber 

13, 2016), The Applicants' clairned invention uses technology and computers to render a 

vital signs_i;"?y detection and amelioration of the effects of motion/noise artifacts in physiological 

measurements, 

Applicants respectfully state that the Examiner's staternents are not based on law or 

substantial evidence. 

Applicants respectfully state that the end result of the Applicants' patent claims an 

advance the prior art by providing better methods and systems for rendering a r.hysiolodcal 

JH()asuren1~)nt sensor usab!(; for real .;tin-K\ \ven.t}lhk. and_ :.-tmbulato(YJ}Jonih)r111g__of vi !al.signs. by 

detection and amelioration of the effects of motion/noise artifacts in physiological 

measurements, and achieve that by a technological process that is defined in the clairns. 

Applicants respectfully state that the Applicants' claims are not directed to an abstract 

idea and therefore the claims recite patentable subject matter. 

S.t~P two 

Since the Courts have recognized that the two steps of the A lice/kfayo test "are easier to 

separate in recitation than in application," (see Central District CA CASE NO, SACV 11-00189 

AG (RNBx) Amerantb v. GENESIS G/\MING SOLUTlONS, ORDER DENYING MOTION 

FOR SUMMARY JUDGMENT OF INVALID1TYs January 2, 2015; BASCOl'vlGlob. Internet 

Servs., Inc. v. AT&T A:fobility LLC, 827 F.3d 1341, 1349 (Fed, Cir. 2016)) although Applicants 

do not acquiesce to the claims being directed to an abstract idea, Applicants present the 

fr,Uowing argurnents for step two of the Alice!Ivfayo test 

The Supreme Court in the Alice decision stated that "Thus, an invention is not rendered 

ineligible for patent simply because it involves an abstract concept "[AJpplication[s]" of such 
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concepts '"to a new and useful end,"' we have said, remain eligible for patent protection." Alice, 

134 S. Ct at 2354 (citations omitted). 

As the Federal Circuh stated in Rapid. Litigation lvfanagement, under step two, claims 

that are "directed to" a patent-ineligible concept, yet also "improve[] an existing technological 

process," are sufficient to "transform[] the process into an inventive application" of the patent~ 

ineligible concept Rapid Litigation Management,,, 827 F.3d at 1050 (citing.Alice, 134 S. Ct at 

2358 (quoting lvfayo, 132 S, Ct at 1299) (discussing Dimnond v. Diehr, 450 U.S. 175 (1981)). 

As stated above, the Applicants' claimed invention renders ~.nhvsiological m~.~~.wement 

fensnr trnabk: Nx n:>1lA.frne .. \Vcarnbk Hnd .1rnbulatorv n1onhorirw. of vit,il sinns bv detection and 
~~,..,-,-' .-- .• '• '••••nu..,,,...,s,,,-~...._.,.._._._,,,,.---- ·-------- Vnn,'>•'> ' ', ·._..,..,,,.._,,,----------- ·-1.,'>,S.n,,_..,..,._._._._,,,.. ._ · .----------••1.'>nn••'>~\~....,...,._._._._._._..,._,,,---,-'-•-',,,./ ••••nn'>--C' 

amelioration of the et1ects of motion/noise artifacts in physiological measurements, The present 

claimed invention is an improvement in physiological measurement technology and applies 

concepts to reach a new and useful end, 

Applicants respectfully state that since the claimed invention improves an existing 

technological process, the elements of the claimed invention are sufficient to transform the 

process into an inventive application of the abstract concept, if an abstract concept was present. 

Applicants respectfully state that, if considered under the second step of the A lice 

method, the claimed invention also meets the second step of the Alice method, 

Applicant respectfully states that the claimed invention is patent eligible. 

UL THE 35 U.S.C. 112 REJECTIONS 

Claims 1, 19, 24, 31, 39, 44, and 49 are rejected under 35 U.S,C 112(a) or 35 U.S.C. 112 

(pre-AIA), first paragraph, as falling to comply with the written description requirement 

A disclosure, including the original daims, meets the "vrltten description requirement if 

the disclosure disclose the claimed invention to the public in such a manner as to allow "a 

person of ski H in the art to recognize that the patentee invented what ls claimed." Synthes 

L\':i"A, LLC v. /:,,)_1inal Kinetics, Jne,, 734 F.3d 1332, 1341 (Fed. Cir. 2013) (citing Ariad 

Phanns., lnc. v. Eli Lilly & Co., 598 F,3d 1336, 1351 (Fed. Cir. 2010). A determination 

that a disclosure, including the original claims, rneets the written description requirement 

depends on "the nature and scope of the claims and on the complexity and 

22 



Petitioner Ex-1004, 0723

Applkallon Sedal No. J 3/354,941 
Amendment and Response dtd. 12/22/16 
Final Office Action dtd. 4/28/16 

predictability of the relevant technology.'' id. (citing Capon v. Eshhar, 418 F.3d 

1349~ 1357-58 (Fed, Cir. 2005)). 

Applicants have amended claims 1, 19, 24, 31, 39, 44, and 49 to recite the physi9._!9gkal 

indk:ntor,sig_n.al. bdng _oht,lini.:.\1)h:nn, OJK _t1f_a11,i1m1B};) a~~qul~ition,coin:nonent n 

l)f'i,1'·''i11j;c11-l1v'.:::nK1<H··,>=•1l11~'~ (I)l'({, ""!l''.n1· "l'.,.1: ·"1·1 d,~i'lFi,..'.·='1·'1:!·1'1\,)''''F' ,;,;,,p,·q,·· a-· d1' -cclo-ced 1'n th"' . , -·~-.J~··:J:'"::_·_~-~-~-<- :-.·.·.·n,' ~,..,,t,t··' .......... ~ .... >-~, ......... .'".':· .... L)·<'·'.·,. ,).~.· ........... ~. ,,.:,.: .. ·e.~ .. -, :·:;·._.~--~-- .. ·!:--_. ~.< ... t."' ··'cl"!·-~-;;·>·->·--···-~~--},.. •"> •> · c.> , ~ 

specification and the original clailmt 

The Examiner, in the oiiice action, states that .~'.Claims 1, 19, 24, 39, 44, and 49 recite 

",,.providing a phvsiologif0.l indicator filET.H:lLto a handhdd mobile communication device; 

analyzing ,,, the physiological indicator signal; obtaining ... one or more physiological 

parameters .. , and detecting'°' effects of motion artifacts in the rneasurements of the one or 

rnore physiological parametersn. The specification does not provide adequate supports for 

motion mtifact detections in an possible physiological signals/parameters and/ or aH types of 

signals/parameters in medical fidds associated with physiological conditions.~ 

Applicants respectfully state that amended claims 1, 19, 24, 39, 44, and 49 describe a 

signal for which there is support in the specification and in original claims for rnotion artifi:1ct 

detection. Applicants respectfully state that the disclosure disclose the daimed invention to 

the public in such a manner as to allow "a person of skill in the art to recognize that the 

patentee invented what is claimed." the disclosure disclose the claimed invention to the 

public in such a manner as to allow "a person of skill in the art to recognize that the 

patentee invented \Vhat is claimed!' 

Regarding claim J 1, the Examiner, in the office action states that ''Claim 31 recites 

"an image acquisition componentn. The specification does not provide adequate supports for 

all possible image acquisition components/devices. The specification indicates limited supports 

fix optical imaging device(s) only (e.g. camera or video camera). No suppmi.(s) of other types 

of image acquisition cornponents/deviceshas been found in the specification." 

"\.Vritten description is a question of fact, judged from the perspective of one of 

ordinary skill in the art as of the relevant filing date." Falko-Gunter Falkner v. Inglis, 

448 F.3d 1357, 1363 (Fed, Cir. 2006) (citing Vas-Cath, inc. v. )\Jahurkar, 935 F.2d 1555, 

1563-64 (Fed. Cir. 1991)) 
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As stated in the 1. 132 declaration, an image acquisition component is a term of art and a camera 

is not a sensor but the irnage acquisition component in the camera is a sensor. As stated in the 

L 132 declaration, ''that the tenn '.:irnage acquisition componenC is a term of art, as can be seen 

from Image Acquisition: Handbook of machine vision engineering:, Volume 1, page 107 

(describing irnage acquisition subsystems), B. Wadell et aL, Common Principks oflmage 

Acquisition Systems and Biological Vision, PROCEEDINGS OF THE IEEE, VOL 90, NO. 1, 

JANUARY 2002, p. 11, (describing the Stanford CMOS sensor as a system for image 

acquisition), Information Technology and Computer Application Engineering, edited by Hsiang­

Chuan Liu, \Ven-Pei Sung, Wenli Yao, p. 38. One skilled in the art \Vould know that an image 

acquisition cornponent is part of a camera, that a camera can include a CMOS image acquisition 

sensor, a CCD image acquisition sensor or even an IR image acquisition sensor, that the 

difference between a. still cmnern and a video camera is that, in a video camera, the image 

acquisition sensor is configured to have frarnes acquired at a predetermined tfrne. (see, for 

example, The Image Sensor1s Role in Video, available at 

RPI available at https://wwv'{,~;;:_2:;:_,_rpi.edu/HorD_§_p_g_Q_§_~/qji/CV/irngg~,,Jn~r:9.pdf, a copy of'vvhicb is 

attached, and Basic Introduction to Still Digital System, Electronic lrnaging Seminar, 1992, RIT, 

a copy of\vhkh is also attached), One skilled. in the art would know that while a camera is not a 

sensor, the image acquisition component in a camera is a sensor, since the image acquisition 

component produces signals in response to the incoming photons," 

The original claims recite an image acquisition component. 1n the cameras 

described in the specification, image acquisition components are used to obtain video 

signals. 

Applicants respectfully state that one skilled in the art, upon reading the 

specification and the original claims, vvou Id find that the specification and the original 

claims disclose the clairned. invention to the public in such a manner as to allow "a person 

of skill in the art to recognize that the patentee invented what is claimect" 
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Claim 24 is rejected under 35 lLS.C 112(b) or 35 U.S.C. 112 (pre-AIA), second 

paragraph, as being indefinite for fhillng to particularly point out and distinctly claim the subject 

matter which the inventor or a joint inventor, or for pre-AL\ the applicant regards as the 

invention, disclose the claimed invention to the public in such a manner as to allow "a 

person of skill in the art to recognize that the patentee invented vvhat is claimed." 

Applicants respectfully state that the written description requirernent has been met. 

Claim 24 is rejected under 35 U.S.C. 112(b) or 35 US.C. 112 (pre-AIA), second 

paragraph, as being indefinite tor failing to particularly point out and distinctly claim the subject 

matter which the inventor or a joint inventor, or for pre-AJA the applicant regards as the 

invention. disclose the claimed invention to the public in such a manner as to allow "a 

person of ski II in the art to recognize tbat the patentee invented \Vhat is claimed." 

The examiner, in the office action, states that ~Claim 24 recites step/function 11 b 11 

in the body of the claim, His unclear whether there is a missing step(s) or it is a typo, If 

the claim comprises any essential step/ function in 11 b'', the limitation should be set forth 

in the claim. Otherwise, step Hb" should be deleted and steps ''c\ '\F, and 11 e;; should be 

set forth l!b\ "c", and d", respectively, Clarification is requested by amendments,'' 

Claim 24 has been amended, 

lV. THE 35 U,S,C, 103 REJECTIONS 
The factual inquiries set fmih in Graham v. John Deere C1

0., 383 U.S. 1, 148 USPQ 459 

( 1966), that are applied for establishing a background for determining obviousness under 3 5 

U,S.C, 103(a) are summarized as follows; 

L Determining the scope and contents of the prior art, 

2. Ascertaining the differences between the prior art and the claims at issue, 

3, Resolving the level of ordinary skill in the pertinent art 

4, Considering objective evidence present in the application indicating obviousness 

or nonobviousness, 

.Claim Construction 
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The first step in determining ,.vhether a clairn is anticipated, or is obvious in vievv of prior 

art, is to interpret the daim, ("It is elementary in patent law that, in determining whether a patent 

is valid .. , , , .... .,, the first step is to detem1ine the meaning and scope of each claim in suit" 

Lemelson v. Gen. kfills, Inc., 968 F.2d 1202, 1206, 23 U.S.P.Q,2D (BNA) 1284, 1287 (Fed. Cir. 

1992).) When not defined by applicant in the specification, the words of a cfairn must be read as 

they would be interpreted by those of ordinary skill in the a1t (MPEP 2111.01) (Rexnord Corp. 

v, Laitram Corp., 274 F.3d 1336, 1342, 60 USPQ2d 1851, 1854 (Fed, Cir. 2001) ("explaining the 

court's analytical process for determining the meaning of disputed claim terms")). The US Patent 

and Trademark Office ("USPTO") determines the scope of dairns in patent applications not 

solely on the basis of the claim language, but upon giving claims their broadest reasonable 

construction "in light of the specification as it would be interpreted by one of ordinary skill in the 

art" In re Am. Acad ofS'd Tech Ctr,, 367 F.3d 1359, 1364[, 70 USPQ2d 1827, 1830] (Fed. Cir, 

2004). l'viPEP 2111, 

One skilled in the art, upon reading the specification, \Vould interpret kurtosis for the 

preprocessed segment and Shannon entropy -for the preprocessed segment has been computed 

using the segment and equations (1) and (2) in paragraphs 48 and 49 of the specification. 

The leveJ.Qf ordinarv skill in the QetrJn~ntJlJt 

One skilled in the art has knowledge of signal processing, at an equivalent graduate-level, 

and knowledge of biomedical applications. One skilled in the art would be familiar with 

lndependent Component Analysis (ICA). One skilled in the art would be familiar with Delom1e 

et al, Automatic miifact rejection for EEG data using high-order statistics and independent 

component analysis, Proceedings of the 3rd International Workshop on ICA, San Diego, 457-

462, 2015 (submitted in an IDS on January 8, 2015), Ddonne teaches obtaining kurtosis from 

the raw data but obtaining the Shannon entropy for the components from the ICA since" it 

would be useful if we could isolate and measure these artifacts based on their projection to 

overlapping electrode subsets. This is what ICA does." (Delorrne, section 3J). 

Detem1iD.iJ1g the scope and con~~nts of the prior art 
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Greco teaches a technique for the automatic artifact rejection, based on the Independent 

Component Analysis (ICA) for the artifact extraction and on the joint use of kurtosis and Renyl's 

entropy, rather than Shannon's entropy (Greco, p. 181, col. 1, lines 10-14). Greco teaches 

extracting a number of data segments of EEG data, removing electrical line noise, performing 

independent component analysis (ICA) on the data to extract the independent components (ICs) 

and computing the kmtosis and Renyi's entropy for each independent component (IC). Greco 

teaches that using Shannon entropy instead ofRenyi's entropy does not result in ail the artifact 

being detected (Greco, p. 183, section IV-Results). Greco teaches renmving noise frorn the raw 

data by filtering the data v1ith a notch filter (Greco See, IV on page 206). 

Lichter teaches a real-time biological data processing PC card that is ligbhveight, cost 

effective, and portable. The real-time biological data processing PC card is capable of converting 

a host personal computer system into a powerful diagnostic instrument Each real-time biological 

data processing PC card is adapted to input and process biological data ft·o1T! one or more 

biological data sensors, and is interchangeable with other reaI-time biological data processing PC 

cards. 

Renfold teaches capturing photoplethysmograph signals while the patient sleeps are 

analyzed in order to diagnose the patienf s cardiorespiratory condition. In particular, the signals 

rnay be used to detect and assess the severity of conditions that are characteristic of heart failure 

(HF), such as premature ventricular contractions and Cheyne-Stokes breathing (Ren.fold, Par. 

15). Renfold, also discloses identifying arrhythmias and detecting other characteristics indicative 

of restoration modulation (Renfold, paL 68, 78-79), Renfold states, in paragraph 80, that, in 

regards to identifying arrhythrnias and detecting other characteristics indicative of restoration 

modulation, "Sirnilar procedures to those described above can be applied to the detrended AC 

photoplethysmograph signal. One way to perform detrending is to replace the 

photoplethysmogrnph signal with its amplitude feature (maxirrmm minus minimum signal). 

Other methods include subtracting a polynomial that approximates the signal, or using local 

maxima or local minima foatures. Folk1\ving detrending, the processor applies very-lov-/­

frequency filtering followed by outlier rejection, and then computes the median vasomotion of 

each sequence." 

27 



Petitioner Ex-1004, 0728

App!katkin Serial No. 13/354,941 
Amendment and Response dtd. 12/22/16 
Final Office Action <ltd. 4/28/16 

Mutbuswarny et aL, ''Spectral analysis methods for neurological signals", Journal of 

Neuroscience Methods 83 (l 998) 1-14 ), in finding the power spectrurn of a segment of data, 

teaches that "The mean and any linear trend in the data are removed before multiplying the 

signal with a window whose length is the same as the length of the signal x(n) (N points)." 

Claims 1, 3, 8-9, 24, 27, 33-34, and 44 are rejected under pre-AlA 35 U.S.C. 103(a) as being 
unpatentable over Greco et aL, nKurtosis, Renyi\, Entropy and Independent Component Scalp 
Maps for the Automatic Artifact Rejection from EEG data," International Journal of 
Computer, Inforrnation, Systems and Control Engineering 2(9), January 2008: 180-184 -
cited by applicant) in v1ew of Lichter et aL (USPN 6,159,147 - cited in previous action) 
and further in view of Muthuswamy et aL, 11 Spectralanalysis methods for neurological 
signals", Journal of Neuroscience Methods 83 (1998) 1-14 ~ cited in previous action) .. 

One skilled in the art would be familiar with Ddonne et al, Automatic artifact rejection for 

EEG data using high-order statistics and independent component analysis, Proceedings of the 

3rd International Workshop on lCA, San Diego, 457-462. Delorme teaches obtaining kurtosis 

from the rnw data but obtaining the Shannon entropy for the components frorn the ICA since " 

it would be usefol if we could isolate and measure these miifacts based on their projection to 

overlapping electrode subsets. This is what ICA does." (Delonne, section 3.1). Greco teaches 

An approximation of the (13) \Vas used: 

\Vhich is the entropy of the !Ci in the trial j, and .t} (x) is the 

pdf of the con1ponent ICi during trial}. 

In order to detect the artifactual components, entropy was co1:nputed for each trial and fi..1r 

all the !Cs and it was normalized, to O~mean and standard deviation 1, \vith respect to aU the ICs, 

the threshold was set at J-:1 ,64 [6], if a component exceeded the threshold in more than 20% of 

the trials, the cornponent was marked for rejection because it was very likely to be an artifact," 
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(Greco, p. 181, right column), 

Applicants respectfully state that Greco does not teach or suggest (in fact teaches away from) 

obtaining a value of at least one indicator of volatility, used in determining whether motion 

artifacts are present, for the preprocessed segment; the at least one indicator of volatility being at 

least Shannon entropy (SE) for the preprocessed segment; where 

SE = --- '-'Ii p(O*log(p(i)) 
·' L-r=1 log'~' 

\.k} 

and_where_i R':f)T:\)S~)nts.the_ bin_rmmber.,Jll)dp(i) _isJheprobabiHtv distrlbutkm_ of the 

preprocessed segr;rr~nL . .?1 limitation of independent claims 1, 24 and 44, and that Lichter and 

Muthuswamy also do not teach or suggest this limitation. 

To establish primafacie obviousness of a claimed invention, all the claim limitations 

must be taught or suggested by the prior mt In re Royka, 490 F.2d 981, 180 USPQ 580 (CCPA 

1974), 

Applicants respectfully state that a prima facie case of obviousness has not been established for 

clairns 1, 24 and 44. 

Claims 3, 8-9 are dependent on claim 1, Clairns 27 and 33~34 are dependent on c!aim 24, 

Applicants respectfully state that a prima facie case of obviousness has not been established for 

clairns 1, 3, 8-9, 24, 27, 33-34 and 44. 

Claims 6 and 30 are rejected under pre-AlA .. 35 lJ,S.C, 103(a) as being unpatentabk over 
the cornhination of Greco, Lichter and Muthuswamy as applied to claims 1 and 24 above, and 
further in view ofl'vfaier et aL (USPGPUB 2006/0253261 - cited in previous action). 

Claim 6 is dependent on claim 1 and claim 30 is dependent on claim 24. 

As stated above, Applicants respectfully state that Greco does not teach or suggest (in fact 

teaches away from) obtaining a value of at least one indicator of volatility, used in determining 

whether motion artifacts are present, for the preprocessed segment; the at least one indicator of 

volatility being at least Shannon entropy (SE) for the preprocessed segment; where 
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~processed segment, a limitation ofindependent claims 1, 24 and 44, and that Lkhter and 

Muthuswamy also do not teach or sugest this limitation. 

Applicants respectfully state that Maier also does not teach or suggest the missing limitations, 

Applicants respectfully state that a prlma facie case of obviousness has not been established for 

claims 6 and 30. 

Claims 7 and 31-32 are rejected under pre-AIA 35 U5,C. 103(a) as being unpatentable 

over the combination of Greco, Lichter and Muthuswarny as applied to claims 1 and 24 above, 

and forther in view of Jacobsen et aL (USPN 6, 198,394 - cited in previous action), 

Clainl 7 is dependent on claim 1 and claims 31~32 are dependent on claim 24. 

As stated above, Applicants respectfully state that Greco does not teach or suggest (in fact 

teaches away from) obtaining a value of at least one indicator of volatility, used in detennining 

whether motion artifacts are present, for the preprocessed segment; the at least one indicator of 

volatility being at least Shannon entropy (SE} for the preprocessed segment; where 

greprncessed segment a limitation of independent claims 1, 24 and 44, and that Lichter and 

J\..1uthuswamy also do not teach or suggest this limitation. 

Applicants respectfully state that Jacobsen also does not teach or suggest the missing 

limitations. 

30 



Petitioner Ex-1004, 0731

Application Serial No. 13/354,941 
Amendment and Response dtd. 12/22/16 
Final Office Action dtd. 4/23/16 

Applicants respectfully state that a prima facie case of obviousness has not been established for 

claims 7 and 31-32. 

Claim 18 is rejected under pre-AIA 35 U.S.C 103(a) as being unpatentable over the 

cmnhination of Greco, Lichter and Muthuswamy as applied to clairn 1 above, and further in vievv 

of Zhang (USPGPUB 2009/0112110 - cited in previous action), 

Claim 18 is dependent on claim 1. 

As stated above, Applicants respectfully state that Greco does not teach or suggest (in fact 

teaches away from) obtaining a value of at least one indicator of voiatmty, used in determining 

whether motion artifacts are present, for the preprocessed segment; the at least one indicator of 

volatility being at least Shannon entropy (SE) for the preprocessed segment; where 

k p(i).log(p(/)j s E = - Li"' 1 ·------1-----(-T)_ ...... .. 
og Ii 

and_where__i_represenLi the bin numbeLa:nd_p(i) _is_ the probabilitv_distribution of the 

preproc~;'i-~~4 segment, a limitation of independent claims 1, 24 and 44, and tbat Lichter and 

Muthusvvamy also do not teach or suggest this lhnitat1on. 

Applicants respectfully state that Zhang also does not teach or suggest the missing limitations. 

Applicants respectfully state that a prlma facie case of obviousness has not been 

established for claim 18, 

V, DOUBLE PATENTING 

Claims 19-23, 39-43, and 49-53 are r(;jected on the ground of nonstatutory double 

patenting as being unpatentable over claims 1-16 of U.S. Patent No, 8,755,876 in vievv- of Greco 

and Lichter. 

Applicants respectfully state that Greco does not teach or suggest analyze the physiological 

indicator signal; th~~ .. J}hysio1ogictl.!, lndi (:\:!ten·. ~;ignal. bd-nfL_pbtainc:d _from_ ~)He.of_ <'lH, tlUH/H,'. 
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'>vherdnqrJJi.lyds does,not_in1.::lud,;~_h1(jcpt~ndern_Conwontnt .A.rw!y~:;h:_obtain, from results of 

analyzing, measurements of one or more physiological parameters; and detect effocts of motion 

artifacts, using only the measurements of one or more physiological parameters, in the 

measurements of the one or more physiological parameters, lirnitations of independent claims 19, 

39 and 49, and neither does US, Patent No, 8,755,876, or Lichter, 

Applicants respectfully state that a prima facie case of obviousness has not been established for 

clairns 19-23, 39-43, and 49-53 and establishing a prima facie case of obviousness is necessary 

for nonstatutory double patenting. 

Applicants respectfully state that the nonstatutory double patenting rejection should be 

withdrawn. 

CONCLUSION 

Any amendments to the claims as set forth herein, including the modification, addition, 

cancellation, or withdrawal of any claims, have been offered to advance this application to issue. 

None of the amendments made herein should be construed as an admission that the subject 

matter of the claims, as originally filed, is anticipated by or made obvious in light of any art of 

record whether considered singularly or in combinations, Applicants expressly reserve the right 

to pursue the originally filed claims in another co~pending application without being prejudiced 

by any amendments, including cancellation of claims, rnade herein. 

The Director of Patents and Trademarks is hereby authorized to charge any 

underpayment of tees, or credit any ove111ay1nents, to Deposit Account 03-2410 (Order No. 

30210-201 ). 
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The foUowing in1in1natkm is presented in the event that a call rnay be deemed desirable 

by the Exarniner: ORLANDO LOPEZ (617) 345-3000. 

Dated: December 22, 2016 

Respectfully submitted, 

By: /Orlando_Lopez/ 
Orlando Lopez, Ph,D, 

Reg, No, 46,880 
Attorney .for Patent A .. pplicatlon O\:Y11ers 
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In re Application of Ki B. Chon et aL 

Application No.: 13/354,941 

Filing Date: January 20, 2012 

Title: PHYSIOLOGICAL PAR1\METER 
MONITORING wrn-:i: A MOBILE 
COMMl3NICATI0N DEVJCE 

) Confirmation No.: 9133 
) 
) Group A1i Unit: 3777 
) 
) Docket No.: 30210-201 
) 
) Examiner: LILL CHU CHUAN 

Assistant Commissioner of Patents 
Alexandria, VA 22313-1450 

DECLARA. TION UNDER 37 CFR 1.132 

To: Commissioner for Patents 
P.O, Box 1450 
Alexandria, VA 22313-1450 

l, Orlando Lopez, declare and state that: 

(1) 1 am a person of ordinary skill in the mi of imaging systems by my Education and Experience 

Education: 

Ph.D., EE, University of Colorado, 1982 
M.PhiL, Eng. & Applied Science, Yale University, 1972 
SJVL, EE, MJ.T,1967 
B.S.E.R, University of Puerto Rico, 1965 

Software Engineering Courses~ Brandeis University~- 4 graduate courses (1997-1999) 

Other courses in Electronic Design (Harvard extension), Statistics (Boston University) 

J.D. - New England School of Law··· 2005 

\V ork Experience 

2006-present Burns and Levinson LLP 

Partner (2007 ···present), Associate (2006-2007) 

2001- 2006 Perkins, Smith __ & Cohen 

Associate (2005-2006), Patent Agent (2001-2005) 

Boston, MA 
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1986-2001 Polaroid (\lro.pration Cambridge, MA 
Technical Manager/ Patent Agent, Law and Patent Department {1999-2001) 

Technical Manager~ Optical Storage Depmim.en.t 

Marrn.ger~ Imaging System Rt,sea.rch Laboratory 
The laboratory was responsible for the first prototype of innovative printers and 
digital cameras. The laboratory had groups in electronic design, software, IC 
design, mechanical design and systems integration, The laboratory produced 
prototypes of the first digital camera at Polaroid, and the first digital camera v:ith 
the capability to transrnit the captured image. 

Senior Principal Engineer 
Project Engineer··· Graphics Imaging 

leading system development of a printer using lasers to wTlte on a new film. 
Senior Principal Engineer- Helios Medical 

contributed to the imaging and system development of a printer using lasers to 
write on a new film, 

Group Leader ···· Magnetic Record.in g 

A!Al\TAGER, ADVANCED i\4.10NETiC COMPONENTS 

1981- 1986 Magnetic Pe:riQheral.'§~ h-u.\ (Control Data} 
Senior Consultant, Advanced Component Technology 
J'Vianager, Recording Physics Group 
Project engineer, Cricket drive development (first 3 Vi in, Rigid disk drive) 

the drive had a new positioning system (servo) and ASICs for the positioning as well as a 
new media, heads and head suspension 

1979-1981 Shugart Associates 
Senior Advisory Engineer, Head Engineering 

Other experience in Applied physics (electromagnetic:: .. ·, plasmas and 
beam.<;) at Physics Jntemation.al Company and Science .Applications, Im:, 

and others, 

Publications, and, Other,Activities 

see attached list of publications 

Member of K. Nelson's doctoral cornmittee at Boston University 
(thesis defense - Spring 2000) 
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Dr. Lopez has been listed in Who's Who in Frontiers of Science and Technology 

(2) I am also an attorney contributing to the prosecution of the above-referenced patent 

application .. 

(3) I have reviewed the above-reforenced patent application, independent claims 1, 19, 24, 31, 

39, 44, and 49 as presented in the response filed on July 6, 2016, the Rejection dated September 

22, 2016. 

(4) Based thereon, I further declare and state that, as Laboratory Manager and project engineer in 

projects that used image acquisition components, I have been concerned with systerns that use 

image acquisition components. I further declare that the term "image acquisition component" is a 

term of art, as can be seen from Image Acquisition: Handbook of machine vision engineering:, 

Volume 1, page 107 (describing image acquisition subsystems), R \Vadell et al., Common 

Principles of Image Acquisition Systems and Biological Vision, PROCEEDINGS OF THE 

IEEE, VOL 9(\ NO. 1, JANUARY 2002, p. 11, (describing the Stanford CMOS sensor as a 

system for image acquisition), Information Technology and Computer Application Engineering, 

edited by Hsiang-Chuan Liu, Wen-Pei Sung, Wenli Yao, p, 38. One skilled in the art would 

know that an irnage acquisition component is part of a camera, that a camera can include a 

CMOS image acquisition sensor, a CCD image acquisition sensor or even an IR image 

acquisition sensor, that the difi:erence between a still camera and a video camera is that, in a 

video camera, the image acquisition sensor is configured to have frames acquired at a 

predetennined time. (see, for example, The Image Sensor's Role in Video, available at 

http::;://\\'\·"-'"'''-vidcomakcr,co!Ti/artic.kilh!17249~thz>lma_p;>s<::msors-rol(>in,..vizieq, Image 

Introduction, RPI available at httr;,:.;/(.y.,yVW.ecse.rpi.edu/Homepages/qjifS::Ynm.~g~Jntro.pdf, a 

copy of which is attached, and Basic Introduction of Still Digital System, Electronic Imaging 

Seminar, 1992, RIT, a copy of which is also attached). One skilled in the art would know that 

while a camera is not a sensor, the image acquisition component in a camera is a sensor, since 

the irn.age acquisition component produces signals in response to the incoming photons. 
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(5) I farther declare and state that al! statements made herein of my own k.110\.vledge are true and 

all statements made on information and belief are believed to be true, these statements were 

made with the knowledge that wUlful fa.lse statements and the like so made are punishable by 

fine or imprisonment, or both, under Section 100 l of Title 18 of the United States Code, and 

such willful false statements may jeopardize the validity of the application or any patent issued 

thereon, 

Date: 

Orlando Lopez 
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PUB LI CATIONS 

11 Effect of Pa.rtiai crystaU~za.tion ;n AglnSbTe on Fonning i\tnorphous f\·1arksn ('\~1th K, N·elson et :1L)~ prcs~nted 
at the Optlcal Data Storngc Cm,ference 200 J, Apdl 2001, Sa,W: Fe, NM 

"Effect of Partial Cry:,tallization on Forming Arnorphous Marks" (with K. Nelson et al), presented at pre:;enied ai 
the Optica.l Data Stcrn.ge Conference 2000, May 2000, Wbisi kr, B.C., Cat1ad:i. 

"lmm::rs1ot1 \1kroscope i'or Simi;; Te~Hng ofNeM F1eld Ptrnse Ctrnnge Optirnl Disks" (wl!h K. Nelson ct 
al<}, pt'e,:ented at the SPIE Annual l'vketlng 1999, July l 999, Denver, CO 

" Periodic I m,:ge Artifa,.;ts in Digital Halftone Prints ", 
SPIE/SPSE EJ;xtrnnlc Imaging'90 Conference, Feb. 1990 , Santa. C)arn, Ca. 

"Hariurn Ferrite Paniculate Flexibk Disk l\frdia-Recording Charncteristics"(with 
B.J.Fallabela et aL.L Invited paper prnsented at the 4th Joint MMl\.1~iniernrng Cnnforence, Vancot,ver. B.C., 
Cairn.du, July I I-15, 1988. 

"A Comparison of Perpendicular and Longltudina.l Rccord:ng" (with C. I'>A. Pedov and J .A. Christner), J, AnpL 
P.!'!:Y.§..,.Vol. 63, No. 8, part HB, 1988, pp. 2902-2904. 

"Charncteristks of Mapieto-Op,h: Media" (w1tb R. \V, 'Nang and D.A. Ahonen). !nvittd paper, Workshop on 
\ 1Iagneto-optic~, 1986, Saratoga Springs, New York. 

"On Denrngnetiz.ation lnduced Boosting ot' the Short 'Navekngth in Perpendicular Rt'.rnrding" (vvi,h \I .B, Mih.:tdn and 
C:.tvL Perlov\ IEEE Trans. un ivt~H?n_\lol X\.1fAC{"'2J\ Nov, ~985, pp, 2683v2689. 

"On th~~ Tr:;;r;sitinn L,~ngtb in Perpcndicubr Recording" (with D,,<\ Clark), IEEE Trnn;;. on Ma 1r,_Vol Iv-lAG .. 21, Sept. 
1985, pp. 1401-1403, 

"(b tb: Perpcndirn!ar Rcrnrding Prncess'' L.i1J).RLk:ttY.§.,.Vol, 57, No. 8, 
April l 5, l 985, pp. 3943-3945. 

"Reprodudng Vertically Recorded Information-Double Layer Media," IEEE Trans. on Miw., .. Vol rvlA.G-!9, l'fo. 5, 
1983, pp, 1614-16!6. 

"Theory of Playback Gt' Vertkdly Recorded [nformation-Dmihk: Layer tvfodia'' (with V.B. Mibunin), 1983 Inten1:ag 
Conference, April 5-8, l 983. 

"Interaction of a Ring Head and Double L:ycr Media-Field Calcubtions," n~EE Trnns. on l\·fa.g.,_\,'ol MAG-IS, No. 
6, 1982, pp. 1 l 79-1 l 8 1. 

"Effocts oftvlagnelic Fields on. Flexible Drive Performat1ee" {with T. Lam mid R. Sirnmsta\ IEEE Trn.m: .. on_Mag, .. Vol 

M.AG-l7, No. 4, 1981, PP ... 1417-1420. 

"Concep1:t,a.l Design ot' n Small, Shock Heated, Vh11l Confined Fusion Rtactor" (with R. Ccoper, R. A.ronstein, A. 
Nagy, :uid E. Weber), Pro;;. of the l 979 Conf. on Er:gineerir:g Problems of Fusion Reactors, IEEE, 1979, pp. 888892. 

"Expansion of a. Plasma into a Finite Chamber·• (with V. Bniley, M, DiCapu:i..J, Coni'. Recotd of the 1978 fEEE IntL 
Cnd. on Plasma Sciente, JEEE Cat2dog No. 78CH J 357-3NPS, p. 2 ! 9. 

"Shock Heated, \Va.!! Con fined Reactor Concept" (with V. Bailey, M. DiCBpua, R. Cooper), Conf. Recmd of the 
J 978 IEEE lni:L Cont' on Plarna. Science, l 978,p. 220. 

"Advances in Ini:ensl, RelaHvi:,tic Electron Hearn Charnc1.erization in Bz 'T'rnnsport Systerns" (with H. 
Buck, T.S.T, Young, B. Chao), Con.f. Record ofthe 1978 IEEE Intl. Confon Pla.sma. Science, 1978, p 
226. 

"'Ekctron bearn Solenoid Reactor Con('. e pi." (w1th · v. Bn.iky, J. Het,tllrd, 

5 



Petitioner Ex-1004, 0739

R. Cooper, D. Dakin, et aL). Pree. of the 2nd Intl. Topical Conference on High Power Electron and Cor, Beam 

Technology, Oct. J"5, 1977, CorneH Univ., pp. 301<317. 

"A S1mpte Analytka.: Calcufotion of X·Ray !·'hotoemission," J., .. Q.f.Ai:mL Phy,;ics,june 1975. 

"1-D, 2.-D, 3-D, lEMP Cabibtion • Comparison ',vith Experiments" (wW1 C.W. Wilson), presented at Joint AEC 

DNA SGEMPITree Symposimn, Lo,; Alamos, NM, Jan. 197:L 

")'vlu)tidimensiorn:l JEt-.U' Calcula:iom;" (with C.A. Clarke, W,F. Rich), presented at the l 974 IEEE Conference on 

NudeBx and Space Radiation Effects, FL CoHins, CO, July 1974. 

"Plasma Effects in Irrndlated Ca.vities (with C.A. Clarke, W.F. Rich\ presented ;;t Hie l 974 IEEE Conference on 

Nudt,l.f mid Space Radiation Effects, F. CoUins, CO, July J 974. 

"Dynamic Interna.l EM Pulse Calcl:lai.ions [n Thn:c Dimtns[ons" (with V{.F. Rich) IEEE Trnns. On NS VoL NS-11, 
~)cc. 1973 1 Onvitcd p:::.pcr), 

"EMP Cot1pling Thnmgh a. Flush Moirnttd Coaxial ,Aptnurt:' Joing EMF' Technica.l l'v1eeting, Sept. l. 974. 

"Phowc,.in-,~nts and Sdf Consist~nt Fidds in Cavities," Joint EMP Technkd Meeting, Sep,. l 974. 

"Ca!cuiatkm of 1El'v1P Currents a.nd Fields in n Thre1: Dimens[oisal Conrsmtrie Geornctry-Compadaon of UGT 
Da.ta" (with \V.F. Rich), pres,mt,,d nt th,, DNA. lEMP Symposium, San Diego, CA, Feb. 1973. 

"Field Per,etrntion Through a Flusb t\ofotinted Coa:s: i!l.l Ape,'ttffe· Variational Cakulation," presented at tht IEEE 

Region 3 Conforcnct, l .. ouisviik, KY, :\fay 1973. 

"CydMrnn lil:Jltiisg Due tn a JVfodulnfod Eie.:tnrn Ee:im ln ;i Minor Mssehiise," Ph~sma Ph:xsks, VoL I 1, No. 8, 

1%9, pp. 68L 

4§34-2502-2485. J 
483()-0136-7614.3 
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Bask Ovei-view of Still Digital System 
Douglas Ford Rea 

Eledrnnk Imaging Seminar N 1992, R • I "'T 

L Light (photons) frorn a scene strikes the camera's CCD (charge co:..:pled 
device) and (1 minute series of electrical signals are produced. 

Tbe~,~ ~'1':>(f<'i-"'1r :;;•v",,si,~ (P·•~ (t·:rn"/pn:\'d orr !full f.,-a,·r\.e trnnsfer1 th" CCD tr, u1 ....... ,. " ......... ~ ..... :>. ,,; ···':'t,,,~~~ .... ..._.,},~ ... ·,•' ....... ,.,,}, ..... " .--~: \ " ... '!,. ,. / • ...... .._ .. '._, 

anahnr,·to~digitnl ;:onvt,nt~r ·Nlwn~ th"'~ voHJg,} h"Vt'l (for each pixel) is rneasured. 
iThk ·;:_,r,,,,,,.,,,.,".:·1· •. l_· ... ,,r,vr·i ''" 't."1'l''l '1 ,,,,.-~,, n .. ..,,.., ,:I; -~<·!·,,,._,, '-"''<rd" fl" ,,1', pi ve1 1' ,~ I" p "''"on,:: t's :.. ,.,i~.M t'"",.,_.,.5!>..._.t_~··•),., ,.._( ~, ............. ~~ .. t-,.;:_;t' •J'-•t•.:,..l,..},,',;~,;..'.l,.J.,~'.>;,,.~·l,.., X '~._.l, \',;,;>,. ~\,.__, ~,._.f ... ~ ...... ~ ,i.~t, •ol. ).\ \i'\,,,._, ,_~ ... ~-.;,:..J,,\-,.,.. 

··-l"·~'.rl"l'''''·l .,,i.,,-s ~\,,:(i'' •',c,,:,n·•_'A,:,A ;,., i·,:>.l'YY'<.' ,.,['. _\h,· b>-1'0-'."fYl"""' 1 t ..... X.·,.•,e..,.·,. .~~;,/t,, '-~.<.',.-.~ ~)\.X~· ... :l .:,..-..,.~:.·,.-}.._~,.:,..,\_.:,. }~·{. ,.,. ,, . .._-t.,.:t ~ .. t. , '-·.-' ./A t)l..t"~ ~,-;J-.,..),~ 

3, After the analog~h:.H.ilgita1 process is completed, the inforrnation is sa.ved i'lS 

a RA\-V me to some storage devke such as an IC (integrn.ted circuit), or a hard disk 
(fixed magnetic media). 

4. Each digital picture is defined by the number of pixels high (Y axis) by the 
number of pixels wide (X axis), See illustration bdm,v: 

GRAYSCALE (luminance information only) 

1000 pixels on the Y axis 
1500 pixels on the X axis 
1,5001000 oixels 

' 1,5 mb of information (at 8 bits Der pixel) 
' ' 

COLOR (RGB filtering over columns of pixels to define chrorninance) 

LS mb X 3;;:;. 4.5 mb of information (3 X 8 ""24 bits per pixeD 
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PHYSIOLOGICAL PARAMETER MONITORING WITH A MOBILE 
COMMUNICATION DEVICE 

First Named Inventor/Applicant Name: Ki H. Chon 

Customer Number: 26486 

Filer: Marlo Schepper Grolnic 

Filer Authorized By: 
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Receipt Date: 22-DEC-2016 

Filing Date: 20-JAN-2012 
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Multipart Description/PDF files in .zip description 

Document Description Start End 

Amendment/Req. Reconsideration-After Non-Final Reject 1 1 

Claims 2 16 

Applicant Arguments/Remarks Made in an Amendment 17 33 

Affidavit-traversing rejectns or objectns rule 132 34 45 

Warnings: 

Information: 

Total Files Size (in bytes) 2401957 

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

New Agglications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International Agglication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/E0/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International Agglication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/R0/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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PTO/SB/06 (09-11) 
Approved for use through 1/31/2014. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number Filing Date 

Substitute for Form PT0-875 13/354,941 01/20/2012 D To be Mailed 

ENTITY: D LARGE [8J SMALL D MICRO 

APPLICATION AS FILED - PART I 

(Column 1) (Column 2) 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) 

D BASIC FEE N/A N/A N/A 
(37 CFR 1.16(a), (b), or (c)) 

D SEARCH FEE N/A N/A N/A 
(37 CFR 1.16(k), (i), or (m)) 

D EXAMINATION FEE 
(37 CFR 1.16(0), (p), or (q)) 

N/A N/A N/A 

TOTAL CLAIMS 
minus 20 = * (37 CFR 1.16(i)) X $ = 

INDEPENDENT CLAIMS 
minus 3 = * (37 CFR 1.16(h)) X $ = 

If the specification and drawings exceed 100 sheets 

0APPLICATION SIZE FEE 
of paper, the application size fee due is $31 O ($155 
for small entity) for each additional 50 sheets or 

(37 CFR 1.16(s)) 
fraction thereof. See 35 U.S.C. 41 (a)(1 )(G) and 37 
CFR 1.16(s). 

D MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 

* If the difference in column 1 is less than zero, enter "O" in column 2. TOTAL 

APPLICATION AS AMENDED - PART II 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 

12/22/2016 REMAINING NUMBER 
PRESENT EXTRA RATE($) ADDITIONAL FEE($) 

f-- AFTER PREVIOUSLY 
z AMENDMENT PAID FOR 
w 

Total (37 CFR 
~ 1.16(i)) • 46 Minus ** 46 = 0 X $40 = 0 
0 

Independent z (37 CFR 1 .16(h)) * 6 Minus ***6 = 0 X $210 = 0 
w 
~ D Application Size Fee (37 CFR 1.16(s)) 
<( 

D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

TOTAL ADD'L FEE 0 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER 

PRESENT EXTRA RATE($) ADDITIONAL FEE($) 
AFTER PREVIOUSLY 

f--
AMENDMENT PAID FOR 

z Total (37 CFR * Minus ** = X $ = w 1.16(i)) 

~ Independent 
* Minus *** = X $ = 0 (37 CFR 1 .16(h)) 

z D Application Size Fee (37 CFR 1.16(s)) w 
~ D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) <( 

TOTAL ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "O" in column 3. LIE 
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". ANITA JOHNSON 
*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 

The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1. 

This collection of 1nformat1on 1s required by 37 CFR 1.16. The 1nformat1on 1s required to obtain or retain a benefit by the public which 1s to file (and by the US PTO to 
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1 .14. This collection is estimated to take 12 minutes to complete, including gathering, 
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. 
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PT0-9199 and select option 2. 
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UNITED STA IBS p A IBNT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria., Virginia 22313-1450 
www.uspto.gov 

NOTICE OF ALLOWANCE AND FEE(S) DUE 

26486 7590 03/10/2017 

BURNS & LEVINSON, LLP 
125 SUMMER STREET 
BOSTON, MA 02110 

APPLICATION NO. FILING DATE 

13/354,941 01/20/2012 

FIRST NAMED INVENTOR 

KiH. Chon 

EXAMINER 

LIU, CHU CHU AN 

ART UNIT PAPER NUMBER 

3735 

DATE MAILED: 03/10/2017 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

30210-201 9133 

TITLE OF INVENTION: PHYSIOLOGICAL PARAMETER MONITORING WITH A MOBILE COMMUNICATION DEVICE 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

nonprovisional SMALL $480 $0 $0 $480 06/12/2017 

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT. 
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS. 
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON 
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308. 

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE 
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS 
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES 
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS 
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM 
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW 
DUE. 

HOW TO REPLY TO THIS NOTICE: 

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that 
entity status still applies. 

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above. 

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled 
"Change in Entity Status (from status indicated above)". 

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity 
fees. 

IL PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office 
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b" 
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a 
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing 
the paper as an equivalent of Part B. 

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to 
Mail Stop ISSUE FEE unless advised to the contrary. 

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of 
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due. 

Page 1 of 3 
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PART B - FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 

or Fax 
Alexandria, Virginia 22313-1450 
(571)-273-2885 

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where 
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as 
indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for 
maintenance fee notifications. 

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) 

Note: A certificate of mailing can only be used for domestic mailings of the 
Fee(s) Transmittal. This certificate cannot be used for any other accompanying 
papers. Each additional paper, such as an assignment or formal drawing, must 
have its own certificate of mailing or transmission. 

26486 7590 03/10/2017 

BURNS & LEVINSON, LLP 
125 SUMMER STREET 
BOSTON, MA 02110 

APPLICATION NO. FILING DATE 

13/354,941 01/20/2012 

Certificate of Mailing or Transmission 
I hereby certify that this Fee(s) Transmittal is being deposited with the United 
States Postal Service with sufficient postage for first class mail in an envelope 
addressed to the Mail Stop ISSUE FEE address above, or being facsimile 
transmitted to the USPTO (571) 273-2885, on the date indicated below. 

(Depositor's name) 

(Signature) 

(Date) 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

KiH. Chon 30210-201 9133 

TITLE OF INVENTION: PHYSIOLOGICAL PARAMETER MONITORING WITH A MOBILE COMMUNICATION DEVICE 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE 

nonprovisional SMALL $480 

EXAMINER ART UNIT 

LIU, CHU CHUAN 3735 

1. Change of correspondence address or indication of "Fee Address" (37 
CFR 1.363). 

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

0 "Fee Address" indication (or "Fee Address" Indication form 
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 
Number is required. 

PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

$0 $0 

CLASS-SUBCLASS 

600-323000 

2. For printing on the patent front page, list 

( 1) The names of up to 3 registered patent attorneys 
or agents OR, alternatively, 

(2) The name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

$480 06/12/2017 

2 ______________ _ 

3 ______________ _ 

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

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

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

Please check the appropriate assignee category or categories (will not be printed on the patent) : 0 Individual O Corporation or other private group entity O Government 

4a. The following fee(s) are submitted: 

0 Issue Fee 

0 Publication Fee (No small entity discount permitted) 

0 Advance Order - # of Copies _________ _ 

5. Change in Entity Status (from status indicated above) 

0 Applicant certifying micro entity status. See 37 CFR 1.29 

0 Applicant asserting small entity status. See 37 CFR 1.27 

0 Applicant changing to regular undiscounted fee status. 

4b. Payment ofFee(s): (Please first reapply any previously paid issue fee shown above) 

0 A check is enclosed. 

0 Payment by credit card. Form PT0-2038 is attached. 

0 The director is hereby authorized to charge the required fee( s ), any deficiency, or credits any 
overpayment, to Deposit Account Number ( enclose an extra copy of this form). 

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue 
fee payment in the micro entity amount will not be accepted at the risk of application abandonment. 

NOTE: If the application was previously under micro entity status, checking this box will be taken 
to be a notification of loss of entitlement to micro entity status. 

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro 
entity status, as applicable. 

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

Authorized Signature _______________________ _ 

Typed or printed name ______________________ _ 

PTOL-85 Part B (10-13) Approved for use through 10/31/2013. 
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Date ____________________ _ 

Registration No. ________________ _ 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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UNITED STA IBS p A IBNT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

13/354,941 01/20/2012 

26486 7590 03/10/2017 

BURNS & LEVINSON, LLP 
125 SUMMER STREET 
BOSTON, MA 02110 

FIRST NAMED INVENTOR 

KiH. Chon 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria., Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

30210-201 9133 

EXAMINER 

LIU, CHU CHU AN 

ART UNIT PAPER NUMBER 

3735 

DATE MAILED: 03/10/2017 

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

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

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

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

Page 3 of 3 
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0MB Clearance and PRA Burden Statement for PTOL-85 Part B 

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and 
Budget approval before requesting most types of information from the public. When 0MB approves an agency 
request to collect information from the public, 0MB (i) provides a valid 0MB Control Number and expiration 
date for the agency to display on the instrument that will be used to collect the information and (ii) requires the 
agency to inform the public about the 0MB Control Number's legal significance in accordance with 5 CFR 
1320.5(b). 

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain 
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is 
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, 
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary 
depending upon the individual case. Any comments on the amount of time you require to complete this form 
and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT 
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 
1450, Alexandria, Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to 
respond to a collection of information unless it displays a valid 0MB control number. 

Privacy Act Statement 

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

The information provided by you in this form will be subject to the following routine uses: 
1. The information on this form will be treated confidentially to the extent allowed under the Freedom of 

Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records 
may be disclosed to the Department of Justice to determine whether disclosure of these records is required 
by the Freedom of Information Act. 

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

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

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

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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Notice of Allowability 

Application No. 
13/354,941 
Examiner 
CHU CHUAN (JJ) LIU 

Applicant(s) 
CHON ET AL. 
Art Unit 
3735 

AIA (First Inventor to File) 
Status 

No 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address-­
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1. 1:8] This communication is responsive to the response filed on 12/22/2016. 

DA declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on ___ . 

2. D An election was made by the applicant in response to a restriction requirement set forth during the interview on __ ; the restriction 

requirement and election have been incorporated into this action. 

3. 1:8] The allowed claim(s) is/are 1,3,6-24,27 and 30-53. As a result of the allowed claim(s), you may be eligible to benefit from the Patent 
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information, 

please see http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov. 

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

Certified copies: 

a) D All b) D Some *c) D None of the: 

1. D Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. __ . 

3. D Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 

* Certified copies not received: __ . 

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

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

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

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

6. 0 DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 

Attachment(s) 
1. D Notice of References Cited (PT0-892) 

2. D Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date __ 

3. D Examiner's Comment Regarding Requirement for Deposit 
of Biological Material 

4. D Interview Summary (PT0-413), 
Paper No./Mail Date __ . 

U.S. Patent and Trademark Office 

PTOL-37 (Rev. 08-13) 
20170228 

5. 1:8] Examiner's Amendment/Comment 

6. D Examiner's Statement of Reasons for Allowance 

7. D Other __ . 

Notice of Allowability Part of Paper No./Mail Date 
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Application/Control Number: 13/354,941 

Art Unit: 3735 

EXAMINER'S AMENDMENT 

Page 2 

1. An examiner's amendment to the record appears below. Should the changes 

and/or additions be unacceptable to applicant, an amendment may be filed as provided 

by 37 CFR 1.312. To ensure consideration of such an amendment, it MUST be 

submitted no later than the payment of the issue fee. 

Authorization for this examiner's amendment was given in an interview with 

Orlando Lopez on 02/28/2017. Amendments were made to correct the dependency of 

the claims. 

2. The application has been amended as follows: 

Claim 35, line 1, "25" was replaced by -- 24 --. 

Claim 36, line 1, "25" was replaced by -- 24 --. 

Claim 37, line 1, "25" was replaced by -- 24 --. 

Claim 38, line 1, "25" was replaced by -- 24 --. 

Claim 50, line 1, "44" was replaced by -- 49 --. 

3. The following is an examiner's statement of reasons for allowance: The 

arguments filed on 12/22/2016 are persuasive. The double patenting rejection and 35 

USC 101, 103 and 112 rejections are withdrawn. The non-elected species, i.e. claims 

10-17, 35-38 and 45-48, require all the limitations of allowable generic claims as 

provided by 37 CFR 1.141. Therefore, the claims are rejoined and allowed. 
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Any comments considered necessary by applicant must be submitted no later 

than the payment of the issue fee and, to avoid processing delays, should preferably 

accompany the issue fee. Such submissions should be clearly labeled "Comments on 

Statement of Reasons for Allowance." 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to CHU CHUAN (JJ) LIU whose telephone number is 

(571 )270-5507. The examiner can normally be reached on M-TH 8:30am-5:00pm. 

Examiner interviews are available via telephone, in-person, and video 

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

interview, applicant is encouraged to use the USPTO Automated Interview Request 

(AIR) at http://www.uspto.gov/interviewpractice. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, JACQUELINE CHENG can be reached on (571 )272-5596. The fax phone 

number for the organization where this application or proceeding is assigned is 571-

273-8300. 
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Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information 

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Eric Winakur/ 
Primary Examiner, Art Unit 3735 

/CHU CHUAN (JJ) LIU/ 
Examiner, Art Unit 3735 
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