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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. 
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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 
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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 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. 
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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. 
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1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed 
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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, 
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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. 
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CERTIFICATION STATEMENT 

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

OR 

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

That no item of information contained in the information disclosure statement was cited in a communication from a 
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification 
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to 
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This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the 
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 
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Privacy Act Statement 

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

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

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act 
(5 U.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. 
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information disclosure statement. See 37 CFR 1.97(e)(1 ). 

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

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

See attached certification statement. 

The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

X A certification statement is not submitted herewith. 
SIGNATURE 

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

Signature /David S. Bir/ Date (YYYY-MM-DD) 2019-07-08 

Name/Print David S. Bir Registration Number ~8383 

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

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

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

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act 
(5 U.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. 
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Doc code: IDS PTO/SB/0Ba (01-10) 

Doc description: Information Disclosure Statement (IDS) Filed Approved for use through 07/31/2012. 0MB 0651-0031 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Application Number 

Filing Date 
INFORMATION DISCLOSURE First Named Inventor I l',llohammed N. ISLAM 
STATEMENT BY APPLICANT 

Art Unit I ( Not for submission under 37 CFR 1.99) 
Examiner Name I 
Attorney Docket Number I OMNI 0101 PUSA5 

U.S.PATENTS I Remove I 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number Code1 Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Patent citation information please click the Add button. I Add I 

U.S.PATENT APPLICATION PUBLICATIONS I Remove I 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Published Application citation information please click the Add button.I Add I 

FOREIGN PATENT DOCUMENTS IRemovel 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant T5 
Initial* No Number3 Code2i Code4 Date Passages or Relevant 

Document 
Figures Appear 

1 

If you wish to add additional Foreign Patent Document citation information please click the Add button I Add I 

NON-PATENT LITERATURE DOCUMENTS IRemovel 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5 
publisher, city and/or country where published. 
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Application Number 

Filing Date 
INFORMATION DISCLOSURE First Named Inventor I Mohammed N. ISLAM 
STATEMENT BY APPLICANT 

Art Unit 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number OMNI 0101 PUSA5 

1 rinal Office Action dated October 21, 2016 for U.S. Application No. 14/875, 709 

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

EXAMINER SIGNATURE 

Examiner Signature 11 I Date Considered 11 
*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a 
citation if not in conformance and not considered. Include copy of this form with next communication to applicant. 

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here i 
English language translation is attached. 
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Application Number 

Filing Date 
INFORMATION DISCLOSURE First Named Inventor I Mohammed N. ISLAM 
STATEMENT BY APPLICANT 

Art Unit 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number OMNI 0101 PUSA5 

CERTIFICATION STATEMENT 

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

OR 

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

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

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

See attached certification statement. 

The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

X A certification statement is not submitted herewith. 
SIGNATURE 

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

Signature /David S. Bir/ Date (YYYY-MM-DD) 2019-07-08 

Name/Print David S. Bir Registration Number ~8383 

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

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

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

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act 
(5 U.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. 
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Doc code: IDS PTO/SB/0Ba (01-10) 

Doc description: Information Disclosure Statement (IDS) Filed Approved for use through 07/31/2012. 0MB 0651-0031 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Application Number 

Filing Date 
INFORMATION DISCLOSURE First Named Inventor I l',llohammed N. ISLAM 
STATEMENT BY APPLICANT 

Art Unit I ( Not for submission under 37 CFR 1.99) 
Examiner Name I 
Attorney Docket Number I OMNI 0101 PUSA5 

U.S.PATENTS I Remove I 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number Code1 Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Patent citation information please click the Add button. I Add I 

U.S.PATENT APPLICATION PUBLICATIONS I Remove I 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 20060058683 A1 Roo6-03-16 :;hance 

2 20160327476 A1 Ro16-11-10 SLAM 

If you wish to add additional U.S. Published Application citation information please click the Add button.I Add I 

FOREIGN PATENT DOCUMENTS IRemovel 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant T5 
Initial* No Number3 Code2i Code4 Date Passages or Relevant 

Document 
Figures Appear 

1 101849821 CN B 2013-07-04 
Univ Huazhong Science 
Tech 

2 2012135952 wo A1 2012-10-11 
The Governing Council 0 
The University Of Toronto 
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Application Number 

Filing Date 
INFORMATION DISCLOSURE First Named Inventor I Mohammed N. ISLAM 
STATEMENT BY APPLICANT 

Art Unit 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number OMNI 0101 PUSA5 

If you wish to add additional Foreign Patent Document citation information please click the Add button I Add I 

NON-PATENT LITERATURE DOCUMENTS IRemovel 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5 
publisher, city and/or country where published. 

1 Extended European Search Report for European Application No. 17156625.0 dated March 20, 2017 

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

EXAMINER SIGNATURE 

Examiner Signature 11 I Date Considered 11 

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

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here i 
English language translation is attached. 
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Application Number 

Filing Date 
INFORMATION DISCLOSURE First Named Inventor I Mohammed N. ISLAM 
STATEMENT BY APPLICANT 

Art Unit 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number OMNI 0101 PUSA5 

CERTIFICATION STATEMENT 

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

OR 

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

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

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

See attached certification statement. 

The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

X A certification statement is not submitted herewith. 
SIGNATURE 

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

Signature /David S. Bir/ Date (YYYY-MM-DD) 2019-07-08 

Name/Print David S. Bir Registration Number ~8383 

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

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

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

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act 
(5 U.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. 
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Doc code: IDS PTO/SB/0Ba (01-10) 

Doc description: Information Disclosure Statement (IDS) Filed Approved for use through 07/31/2012. 0MB 0651-0031 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Application Number 

Filing Date 
INFORMATION DISCLOSURE First Named Inventor I l',llohammed N. ISLAM 
STATEMENT BY APPLICANT 

Art Unit I ( Not for submission under 37 CFR 1.99) 
Examiner Name I 
Attorney Docket Number I OMNI 0101 PUSA5 

U.S.PATENTS I Remove I 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number Code1 Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Patent citation information please click the Add button. I Add I 

U.S.PATENT APPLICATION PUBLICATIONS I Remove I 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Published Application citation information please click the Add button.I Add I 

FOREIGN PATENT DOCUMENTS IRemovel 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant T5 
Initial* No Number3 Code2i Code4 Date Passages or Relevant 

Document 
Figures Appear 

1 

If you wish to add additional Foreign Patent Document citation information please click the Add button I Add I 

NON-PATENT LITERATURE DOCUMENTS IRemovel 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5 
publisher, city and/or country where published. 
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Application Number 

Filing Date 
INFORMATION DISCLOSURE First Named Inventor I Mohammed N. ISLAM 
STATEMENT BY APPLICANT 

Art Unit 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number OMNI 0101 PUSA5 

1 Notice of Allowance for U.S. Application No. 14/875,709 dated January 10, 2017 

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

EXAMINER SIGNATURE 

Examiner Signature 11 I Date Considered 11 
*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a 
citation if not in conformance and not considered. Include copy of this form with next communication to applicant. 

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here i 
English language translation is attached. 
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Application Number 

Filing Date 
INFORMATION DISCLOSURE First Named Inventor I Mohammed N. ISLAM 
STATEMENT BY APPLICANT 

Art Unit 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number OMNI 0101 PUSA5 

CERTIFICATION STATEMENT 

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

OR 

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

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

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

See attached certification statement. 

The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

X A certification statement is not submitted herewith. 
SIGNATURE 

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

Signature /David S. Bir/ Date (YYYY-MM-DD) 2019-07-08 

Name/Print David S. Bir Registration Number ~8383 

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

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

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

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act 
(5 U.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. 
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Doc code: IDS PTO/SB/OBa (02-18) 

Doc description: Information Disclosure Statement (IDS) Filed 
Approved for use through 11/30/2020. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Application Number 

Filing Date 

INFORMATION DISCLOSURE First Named Inventor I l',llohammed N. ISLAM 
STATEMENT BY APPLICANT 

Art Unit I ( Not for submission under 37 CFR 1.99) 
Examiner Name I 
Attorney Docket Number I OMNI 0101 PUSA5 

U.S.PATENTS I Remove I 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number 

Code1 
Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 p795300 A ~998-08-18 Bryars 

2 t,731967 B1 Roo4-05-04 Turcott 

3 ~648463 B1 Ro10-01-19 Elhag et al. 

4 a112161 B1 Ro12-os-08 Rulkov et al. 

5 a31s682 B2 Ro12-11-20 Such et al. 

6 a9s413s B2 Ro1s-02-10 vuen et al. 

7 ~241676 B2 Ro16-01-26 cisogurski et al. 

If you wish to add additional U.S. Patent citation information please click the Add button. I Add I 
U.S.PATENT APPLICATION PUBLICATIONS I Remove I 
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Application Number 

Filing Date 
INFORMATION DISCLOSURE First Named Inventor I Mohammed N. ISLAM 
STATEMENT BY APPLICANT 

Art Unit 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number OMNI 0101 PUSA5 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 20050049468 A1 ~005-03-03 :;arlson et al. 

If you wish to add additional U.S. Published Application citation information please click the Add button.I Add I 

FOREIGN PATENT DOCUMENTS IRemovel 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant T5 
Initial* No Number3 Code2i Code4 Date Passages or Relevant 

Document 
Figures Appear 

1 

If you wish to add additional Foreign Patent Document citation information please click the Add button I Add I 

NON-PATENT LITERATURE DOCUMENTS IRemovel 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5 
publisher, city and/or country where published. 

1 
J.G. WEBSTER; Design Of Pulse Oximeters; Medical Science Series; Taylor & Francis Group; CRC Press; October 
J3, 1997; 260 pps 

2 
H. HARRY ASADA ET AL.; Mobile Monitoring With Wearable Photoplethysmographic Biosensors; IEEE Engineering Ir 
Medicine And Biology Magazine, June 2003; 13 pps 

UNITED STATES DISTRICT COURT EASTERN DISTRICT OF TEXAS MARSHALL DIVISION; Defendant And 
3 :;ounter Claimant Apple lnc.'s Amended Answer, Affirmative Defenses, And Counterclaims To Complaint Of Plaintiff 

l\nd Counter Defendant Omni Medsci, Inc.; Document 38; July 19, 2018; 32 pps 

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

EXAMINER SIGNATURE 

Examiner Signature 11 I Date Considered 11 

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

Filing Date 
INFORMATION DISCLOSURE First Named Inventor I Mohammed N. ISLAM 
STATEMENT BY APPLICANT 

Art Unit 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number OMNI 0101 PUSA5 

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here i 
English language translation is attached. 
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Application Number 

Filing Date 
INFORMATION DISCLOSURE First Named Inventor I Mohammed N. ISLAM 
STATEMENT BY APPLICANT 

Art Unit 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number OMNI 0101 PUSA5 

CERTIFICATION STATEMENT 

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

OR 

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

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

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

See attached certification statement. 

The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

X A certification statement is not submitted herewith. 
SIGNATURE 

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

Signature /David S. Bir/ Date (YYYY-MM-DD) 2019-07-08 

Name/Print David S. Bir Registration Number ~8383 

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

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

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

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act 
(5 U.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. 
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Doc code: IDS PTO/SB/OBa (02-18) 

Doc description: Information Disclosure Statement (IDS) Filed 
Approved for use through 11/30/2020. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Application Number 

Filing Date 

INFORMATION DISCLOSURE First Named Inventor I l',llohammed N. ISLAM 
STATEMENT BY APPLICANT 

Art Unit I ( Not for submission under 37 CFR 1.99) 
Examiner Name I 
Attorney Docket Number I OMNI 0101 PUSA5 

U.S.PATENTS I Remove I 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number 

Code1 
Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 p368224 A h994-11-29 Richardson et al. 

2 p746206 A h99B-os-os Mannheimer 

3 p795300 A h99B-0B-1B Bryars 

4 p919134 A h999-07-06 Diab 

5 p031603 A Rooo-02-29 ~ine et al 

6 p325978 B1 Roo1-12-04 abuda et al. 

7 p701170 B2 Roo4-03-02 Stetson 

8 p708048 B1 Roo4-03-16 :;hance 
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Application Number 

Filing Date 

INFORMATION DISCLOSURE First Named Inventor I Mohammed N. ISLAM 
STATEMENT BY APPLICANT 

Art Unit 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number OMNI 0101 PUSA5 

9 6731967 B1 t/004-05-04 Turcott 

10 6916096 B2 Q005-07-12 Eberl et al. 

11 ~184148 B2 t/007-02-27 l\lphonse 

12 ~332784 B2 Q008-02-19 Mills et al. 

13 ~468036 B1 t/008-12-23 Rulkov et al. 

14 ~648463 B1 t1010-01-19 Elhag et al. 

15 8172761 B1 t/012-05-08 Rulkov et al. 

16 8180591 B2 t1012-05-15 Yuen et al. 

17 8310336 B2 t/012-11-13 Muhsin et al. 

18 8315682 B2 t1012-11-20 Such et al. 

19 8463576 B2 t/013-06-11 "uen et al. 
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Application Number 

Filing Date 

INFORMATION DISCLOSURE First Named Inventor I Mohammed N. ISLAM 
STATEMENT BY APPLICANT 

Art Unit 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number OMNI 0101 PUSA5 

20 8475367 B1 t/013-07-02 vuen et al. 

21 8755871 B2 Q014-06-17 Neng et al. 

22 8945017 B2 t/015-02-03 Venkatraman et al. 

23 8954135 B2 t1015-02-10 V'uen et al. 

24 9142117 B2 t/015-09-22 Muhsin et al. 

25 9179876 B2 t1015-11-10 ::lchs et al. 

26 9192329 B2 t/015-11-24 1\I-Ali 

27 9241676 B2 t1016-01-26 isogurski et al. 

28 9596990 B2 t/017-03-21 Dark et al. 

29 9651533 B2 t1017-05-16 slam 

30 9675250 B2 t/017-06-13 Tverskoy 
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Application Number 

Filing Date 

INFORMATION DISCLOSURE First Named Inventor I Mohammed N. ISLAM 
STATEMENT BY APPLICANT 

Art Unit 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number OMNI 0101 PUSA5 

31 9757040 B2 t/017-09-12 slam 

32 9820658 B2 Q017-11-21 ~ran 

33 9861286 B1 t/018-01-09 slam 

34 9885698 B2 t1018-02-06 slam 

35 RE44875 E t/014-04-29 Kiani et al. 

If you wish to add additional U.S. Patent citation information please click the Add button. I Add I 
U.S.PATENT APPLICATION PUBLICATIONS I Remove I 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 20050049468 A1 t/005-03-03 :;arlson et al. 

2 20050209516 A1 Q005-09-22 ~raden 

3 20110237911 A1 t/011-09-29 amego et al. 

4 20120203077 A1 t1012-08-09 He et al. 
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Application Number 

Filing Date 

INFORMATION DISCLOSURE First Named Inventor I Mohammed N. ISLAM 
STATEMENT BY APPLICANT 

Art Unit 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number OMNI 0101 PUSA5 

5 20120310062 A1 t/012-12-06 i et al. 

6 20130303921 A1 Q013-11-14 :;Hu et al. 

If you wish to add additional U.S. Published Application citation information please click the Add button.I Add I 

FOREIGN PATENT DOCUMENTS IRemovel 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant T5 
Initial* No Number3 Code2i Code4 Date Passages or Relevant 

Document 
Figures Appear 

1 ]005270544 µp A 2005-10-06 Seiko Instruments Inc. 

If you wish to add additional Foreign Patent Document citation information please click the Add button I Add I 

NON-PATENT LITERATURE DOCUMENTS IRemovel 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5 
publisher, city and/or country where published. 

1 
::>MNI MEDSCI, INC. V. APPLE INC.; Case No. 2:18-cv-134-RWS (E.D. Tex.); Defendant's Invalidity Contentions, 
l\ugust 28, 2018 (Exhibit A), 66 pps 

2 
::>MNI MEDSCI, INC. V. APPLE INC.; Case No. 2:18-cv-134-RWS (E.D. Tex.); Defendant's Invalidity Contentions, 
l\ugust 28, 2018 (Exhibit B), 73 pps 

3 
::>MNI MEDSCI, INC. V. APPLE INC.; Case No. 2:18-cv-134-RWS (E.D. Tex.); Defendant's Invalidity Contentions, 
l\ugust 28, 2018 (Exhibit C), 85 pps 

4 
::>MNI MEDSCI, INC. V. APPLE INC.; Case No. 2:18-cv-134-RWS (E.D. Tex.); Defendant's Invalidity Contentions, 
l\ugust 28, 2018 (Exhibit D), 38 pps 
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Application Number 

Filing Date 

INFORMATION DISCLOSURE First Named Inventor I Mohammed N. ISLAM 
STATEMENT BY APPLICANT 

Art Unit 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number OMNI 0101 PUSA5 

5 
::>MNI MEDSCI, INC. V. APPLE INC.; Case No. 2:18-cv-134-RWS (E.D. Tex.); Defendant's Invalidity Contentions, 
l\ugust 28, 2018 (Exhibit E), 120 pps 

6 
::>MNI MEDSCI, INC. V. APPLE INC.; Case No. 2:18-cv-134-RWS (E.D. Tex.); Defendant's Invalidity Contentions, 
l\ugust 28, 2018 (Exhibit F), 40 pps 

7 
::>MNI MEDSCI, INC. V. APPLE INC.; Case No. 2:18-cv-134-RWS (E.D. Tex.); Defendant's Invalidity Contentions, 
l\ugust 28, 2018 (Exhibit G), 66 pps 

8 
::>MNI MEDSCI, INC. V. APPLE INC.; Case No. 2:18-cv-134-RWS (E.D. Tex.); Defendant's Invalidity Contentions, 
l\ugust 28, 2018 (Exhibit H), 74 pps 

9 
::>MNI MEDSCI, INC. V. APPLE INC.; Case No. 2:18-cv-134-RWS (E.D. Tex.); Defendant's Invalidity Contentions, 
l\ugust 28, 2018 (Exhibit I), 102 pps 

10 
::>MNI MEDSCI, INC. V. APPLE INC.; Case No. 2:18-cv-134-RWS (E.D. Tex.); Defendant's Invalidity Contentions, 
l\ugust 28, 2018 (Exhibit J), 64 pps 

11 
::>MNI MEDSCI, INC. V. APPLE INC.; Case No. 2:18-cv-134-RWS (E.D. Tex.); Defendant's Invalidity Contentions, 
l\ugust 28, 2018 (Exhibit K), 77 pps 

12 
::>MNI MEDSCI, INC. V. APPLE INC.; Case No. 2:18-cv-134-RWS (E.D. Tex.); Defendant's Invalidity Contentions, 
l\ugust 28, 2018 (Exhibit L), 64 pps 

13 
::>MNI MEDSCI, INC. V. APPLE INC.; Case No. 2:18-cv-134-RWS (E.D. Tex.); Defendant's Invalidity Contentions, 
l\ugust 28, 2018 (Exhibit M), 119 pps 

14 
::>MNI MEDSCI, INC. V. APPLE INC.; Case No. 2:18-cv-134-RWS (E.D. Tex.); Defendant's Invalidity Contentions, 
l\ugust 28, 2018 (Exhibit N), 50 pps 

15 
::>MNI MEDSCI, INC. V. APPLE INC.; Case No. 2:18-cv-134-RWS (E.D. Tex.); Defendant's Invalidity Contentions, 
l\ugust 28, 2018 (Exhibit 0), 63 pps 
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Application Number 

Filing Date 

INFORMATION DISCLOSURE First Named Inventor I Mohammed N. ISLAM 
STATEMENT BY APPLICANT 

Art Unit 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number OMNI 0101 PUSA5 

16 
::>MNI MEDSCI, INC. V. APPLE INC.; Case No. 2:18-cv-134-RWS (E.D. Tex.); Defendant's Invalidity Contentions, 
l\ugust 28, 2018 (Exhibit P), 78 pps 

17 
::>MNI MEDSCI, INC. V. APPLE INC.; Case No. 2:18-cv-134-RWS (E.D. Tex.); Defendant's Invalidity Contentions, 
l\ugust 28, 2018 (Exhibit Q), 69 pps 

18 
::>MNI MEDSCI, INC. V. APPLE INC.; Case No. 2:18-cv-134-RWS (E.D. Tex.); Defendant's Invalidity Contentions, 
l\ugust 28, 2018 (Exhibit R), 61 pps 

19 
::>MNI MEDSCI, INC. V. APPLE INC.; Case No. 2:18-cv-134-RWS (E.D. Tex.); Defendant's Invalidity Contentions, 
l\ugust 28, 2018 (Exhibit S), 50 pps 

20 
::>MNI MEDSCI, INC. V. APPLE INC.; Case No. 2:18-cv-134-RWS (E.D. Tex.); Defendant's Invalidity Contentions, 
l\ugust 28, 2018 (Exhibit T), 174 pps 

21 
::>MNI MEDSCI, INC. V. APPLE INC.; Case No. 2:18-cv-134-RWS (E.D. Tex.); Defendant's Invalidity Contentions, 
l\ugust 28, 2018 (Exhibit U), 334 pps 

22 
::>MNI MEDSCI, INC. V. APPLE INC.; Case No. 2:18-cv-134-RWS (E.D. Tex.); Defendant's Invalidity Contentions, 
l\ugust 28, 2018 (Exhibit V), 137 pps 

23 
::>MNI MEDSCI, INC. V. APPLE INC.; Case No. 2:18-cv-134-RWS (E.D. Tex.); Defendant's Invalidity Contentions, 
l\ugust 28, 2018 (Exhibit W), 384 pps 
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PELAEZ, LED Power Reduction Trade-Offs for Ambulatory Pulse Oximetry, Conference Proceedings of the 29th 
l\nnual International Conference of the IEEE EMBS (August 2007) Lyon, France, 4 pages. 

34 
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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. 
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2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this 
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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 
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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. 
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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 
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Member with respect to the subject matter of the record. 
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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. 
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CERTIFICATION STATEMENT 

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

OR 

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

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

D any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure 
statement. See 37 CFR 1.97(e)(2). 
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Signature /David S. Bir/ Date (YYYY-MM-DD) 2019-07-08 

Name/Print David S. Bir Registration Number ~8383 

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

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

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

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act 
(5 U.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. 
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J019) 

2 
Declaration of Brian W. Anthony, PhD regarding USPN 9,757,040 filed in IPR2019-00910 & IPR2019-00917 (April 10, 
2019) 
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Declaration of Brian W. Anthony, PhD regarding USPN 9,861,286 filed in IPR2019-00911 & IPR2019-00914 (April 10, 
J019) 

4 
Declaration of Brian W. Anthony, PhD regarding USPN 9,885,698 filed in IPR2019-00912 & IPR2019-00915 (April 10, 
J019) 

5 
Proof of Service of Summons in Omni MedSci, Inc. v. Apple Inc., No. 2:18-cv-134 (E.D. Tex.) (Dkt. #12) (April 13, 
J018) 

6 U.S. Provisional Application No. 61/747,487 filed December 31, 2012 

7 U.S. Provisional Application No. 61/747,472 filed December 31, 2012 

8 U.S. Provisional Application No. 61/747,477 filed December 31, 2012 
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10 JOSEPH D. BRONZINO; "The Biomedical Engineering Handbook", (1995) 
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M. KRANTZ, ET AL., The mobile fitness coach: Towards individualized skill assessment using personalized mobile 
:levices, Pervasive and Mobile Computing (June 2012) 

12 
S. PATEL, ET AL., A review of wearable sensors and systems with application rehabilitation, Journal of 
Neuroengineering & Rehabilitation 2012 9:21 

ScienceDirect Report on M. KRANTZ, ET AL., The mobile fitness coach: Towards individualized skill assessment 
13 using personalized mobile devices, Pervasive and Mobile Computing (2012), available at https://www.sciencedirect. 

::om/science/article/pii/S 157 4119212000673?via%3Dihub (2018 Elsevier B.V.) 
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'Absorption Coefficient and Penetration Depth," The Science of Solar, available at https://photon.libretexts.org/ 
16 -he_ Science_ of_ Solar/Solar_ Basics/C ._Semiconductors_ and_ Solar _Interactions/I I I. 

_Absorption_ of_ Light_ and_ Generation/1 ._Absorption_ Coefficient_ and _Penetration_ Depth {Last Updated Nov. 3, 
]018) • 

17 
F_ BUTTUSSI, ET AL., MOPET: A context-aware and user-adaptive wearable system for fitness training, Artificial 
ntelligence in Medicine (2008) 42, 153-163 

P_ BAUM ET AL., Strategic Intelligence Monitor on Personal Health Systems, Phase 2: Market Developments -
18 Remote Patient Monitoring and Treatment, Telecare, Fitness/Wellness and mHealth, JRC Scientific and Policy Report! 

Jf European Commission (2013) 

19 
'Compendium of Chemical Terminology Gold Book," International Union of Pure and Applied Chemistry, Version 2.3.3 
2014-02-24) 

20 
M. SWAN, Sensor Mania! The Internet of Things, Wearable Computing, Objective Metrics, and the Quantified Self 2.0, 
Journal of Sensor and Actuator Networks (2012) 

21 Excerpts from Merriam-Webste(s Collegiate Dictionary Eleventh Edition (2011) 

22 -_ LISTER ET AL., Optical properties of human skin, Journal of Biomedical Optics {Sept. 2012) 

23 
I\_ BASH KA TOV ET AL., Optical properties of human skin, subcutaneous and mucous tissues in the wavelength range 
rom 400 to 2000 nm, Journal of Physics D: Applied Physics 38 (2005) 2543-2555 

24 E.F. SCHUBERT, Light-Emitting Diodes {Cambridge Univ. Press, 2nd ed. Reprinted 2014) 
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BAROLET, DANIEL, Light-Emitting Diodes {LEDs) in Dermatology, Seminars in Cutaneous Medicine and Surgery 
J?:227-238 (2008) 

26 ::>mni MedSci lnc.'s Opening Claim Construction Brieffiled in Case No. 2:18-cv-134-RWS {Dkt. #85) {Dec. 20, 2018) 

27 
l\pple lnc.'s Preliminary Claim Constructions and Extrinsic Evidence Pursuant to Patent Local Rule 4-2 served in Case 
No. 2:18-cv-134-RWS {Nov. 1, 2018) 

28 Excerpts from the American Heritage Dictionary, 5th Edition {July 2012) 

29 :;urriculum Vitae of Brian W. Anthony, PhD {Nov. 18, 2018) 

30 
/\mended Joint Claim Construction and Prehearing Statement filed in Case No. 2:18-cv-134-RWS {Dkt. #102) {Jan. 11 
J019) 

31 
Excerpt from Claim Construction Markman Hearing Transcript filed in Case No. 2:18-cv-134-RWS {Feb. 6, 2019) Vol. 
1, pgs. 1, 2, 21, 22 

32 
Dr. MOHAMMED ISLAM, Faculty Profile, University of Michigan, College of Engineering {available at https://islam. 
~ngin.umich.edu) (2019 The Regents of the University of Michigan) 

33 
Technology Transfer Policy, Office of Technology Transfer- University of Michigan {available at https://techtransfer. 
umich.edu/for-inventors/policies/technology-transfer-policy/) {revision effective June 1, 2009) 

34 
The Bylaws of the University of Michigan Board of Regents, {available at http://www.regents.umich.edu/bylaws/ 
bylawsrevised_09-18.pdf) {last updated Sept. 20, 2018) 

35 
District Court Preliminary Claim Constructions in Case No. 2:18-cv-134-RWS {received February 6, 2019) from Court 
~t Markman hearing 
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Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
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CERTIFICATION STATEMENT 

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

OR 

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

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

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

See attached certification statement. 

The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

X A certification statement is not submitted herewith. 
SIGNATURE 

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

Signature /David S. Bir/ Date (YYYY-MM-DD) 2019-07-08 

Name/Print David S. Bir Registration Number ~8383 

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

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

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

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act 
(5 U.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. 
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D any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure 
statement. See 37 CFR 1.97(e)(2). 

See attached certification statement. 
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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 1 hour to complete, including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
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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 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. 
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require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
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FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 

EFSWeb2.1.17 

Petitioner Apple Inc. – Ex. 1002, p. 156



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. 
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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. 
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20 J. Sanghera, I. Aggarwal, "IR Fiber Optics at NRL," undated, 10 pages 

21 
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l\cademic of Science, 2003, pp. 1-11 
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7 pages 
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24 ~ear 6.45 um," Society of Photo-Optical Instrumentation Engineers, 1995, 2 pages 

25 DASSAT, "Solid-Slate Lasers and Optical Components," July 14, 2003, 5 pages 
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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. 
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No. 19, October 1, 2005, pages 2599-2601. 

2 
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::>PTICS EXPRESS, Vol. 13, No. 21, October 17, 2005, pages 8625-8633. 

Schreiber, T., et al., "Supercontinuum generation by femtosecond single and dual 
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::>PTICS EXPRESS, Vol. 13, No. 23, November 14, 2005, pages 9556-9569. 

4 
~ravers, J_ C., et al., "Extended blue supercontinuum generation in cascaded holey 
Ibers", OPTICS LETTERS, Vol. 30, No. 23, December 1, 2005, pages 3132-3134. 

Hagen, C. L., et al., "Generation of a Continuum Extending to the Midinfrared by Pumping 
5 lBLAN Fiber With an Ultrafast 1550-nm Source", IEEE PHOTONICS TECHNOLOGY 

ETTERS, Vol. 18, No. 1, January 1, 2006, pages 91-93. 

Moon, Sucbei, et al., "Generation of octave-spanning supercontinuum with I550-nm 
6 ~mplified diode-laser pulses and a dispersion-shilled fiber'', OPTICS EXPRESS, Vol. 14, 

No. 1, January 9,2006, pages 270-278. 

7 
redotova, 0., et al., "Supercontinuum generation in planar rib waveguides enabled by 
~nomalous dispersion", OPTICS EXPRESS, Vol. 14, No. 4, February 20, 2006, pages 1512-1517. 

8 
Harrington, James A., "Infrared Fiber Optics", OSA Handbook, Vol. Ill, white paper, to be 
published by McGraw Hill, Undated, 13 pages 

9 
l\aviksoo, J., et al., "Observation of optical precursors at pulse propagation in GaAs", 
Physical Review A, Volume 44, Number 9, November 1, 1991, pages R5353-R5356. 

10 
Boppart, Stephen A., et al., "Imaging developing neural morphology using optical 
::oherence tomography", Journal of Neuroscience Methods 70, 1996, pages 65-72. 
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:le Boer, Johannes F., et al., "Determination of the depth-resolved Stokes parameters of 
15 ight backscattered from turbid media by use of polarization-sensitive optical coherence 

omography", OPTICS LETTERS, Vol. 24, No. 5; March 1, 1999, pages 300-302. 

Rollins, Andrew M., et al., "Real-lime in vivo imaging of human gastrointestinal 
16 ultrastructure by use of endoscopic optical coherence tomography with a novel efficient 

nlerferomelerdesign", OPTICS LETTERS, Vol. 24, No. 19, Oclober1,1999, pages 1358-1360. 
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Vol. 25, No. 20, Oclober15, 2000, pages 1520-1522. 
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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. 
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Doc code: IDS PTO/SB/0Ba (01-10) 

Doc description: Information Disclosure Statement (IDS) Filed Approved for use through 07/31/2012. 0MB 0651-0031 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Application Number 

Filing Date 
INFORMATION DISCLOSURE First Named Inventor I l',llohammed N. ISLAM 
STATEMENT BY APPLICANT 

Art Unit I ( Not for submission under 37 CFR 1.99) 
Examiner Name I 
Attorney Docket Number I OMNI 0101 PUSA5 

U.S.PATENTS I Remove I 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number Code1 Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 p267152 A ~993-11-30 Vang et al. 

2 ~356364 B1 R00B-04-08 Bullock et al. 

If you wish to add additional U.S. Patent citation information please click the Add button. I Add I 

U.S.PATENT APPLICATION PUBLICATIONS I Remove I 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 20070021670 A1 Roo1-01-2s Mandelis et al. 

2 20110282167 A1 Ro11-11-11 Ridder et al. 

3 20120239013 A1 Ro12-09-20 slam 

If you wish to add additional U.S. Published Application citation information please click the Add button.I Add I 

FOREIGN PATENT DOCUMENTS IRemovel 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant T5 
Initial* No Number3 Code2i Code4 Date Passages or Relevant 
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Application Number 

Filing Date 
INFORMATION DISCLOSURE First Named Inventor I Mohammed N. ISLAM 
STATEMENT BY APPLICANT 

Art Unit 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number OMNI 0101 PUSA5 

1 

If you wish to add additional Foreign Patent Document citation information please click the Add button I Add I 

NON-PATENT LITERATURE DOCUMENTS IRemovel 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5 
publisher, city and/or country where published. 

1 ntemational Search Report and Written Opinion for International Application No. PCT/US2013/075736 dated April 7, 
2014 

2 
ntemational Preliminary Report on Patentability for International Application No. PCT/US2013/075736 dated July 9, 
J015 

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

EXAMINER SIGNATURE 

Examiner Signature 11 I Date Considered 11 

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

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here i 
English language translation is attached. 
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Application Number 

Filing Date 
INFORMATION DISCLOSURE First Named Inventor I Mohammed N. ISLAM 
STATEMENT BY APPLICANT 

Art Unit 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number OMNI 0101 PUSA5 

CERTIFICATION STATEMENT 

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

OR 

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

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

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

See attached certification statement. 

The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

X A certification statement is not submitted herewith. 
SIGNATURE 

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

Signature /David S. Bir/ Date (YYYY-MM-DD) 2019-07-08 

Name/Print David S. Bir Registration Number ~8383 

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

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

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

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act 
(5 U.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. 
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Doc description: Information Disclosure Statement (IDS) Filed Approved for use through 07/31/2012. 0MB 0651-0031 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Application Number 

Filing Date 
INFORMATION DISCLOSURE First Named Inventor I l',llohammed N. ISLAM 
STATEMENT BY APPLICANT 

Art Unit I ( Not for submission under 37 CFR 1.99) 
Examiner Name I 
Attorney Docket Number I OMNI 0101 PUSA5 

U.S.PATENTS I Remove I 

Examiner Cite Kind Name of Patentee or Applicant 
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Patent Number Code1 Issue Date 
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Relevant Passages or Relevant 
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1 ~318909 B2 R00B-01-15 cehmann et al. 

2 a1Bo422 B2 Ro12-05-15 Rebec 

3 ~207121 B2 Ro15-12-oa l\dler 

If you wish to add additional U.S. Patent citation information please click the Add button. I Add I 
U.S.PATENT APPLICATION PUBLICATIONS I Remove I 

Examiner Publication Kind Publication Name of Patentee or Applicant 
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1 20030107739 A1 Roo3-06-12 cehmann et al. 

2 20030109055 A1 Roo3-06-12 ehmann et al. 

3 20030152307 A1 Roo3-0B-14 Drasek et al. 
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Application Number 

Filing Date 

INFORMATION DISCLOSURE First Named Inventor I Mohammed N. ISLAM 
STATEMENT BY APPLICANT 

Art Unit 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number OMNI 0101 PUSA5 

4 20050133691 A1 t/005-06-23 Doppke et al. 

5 20060283931 A1 Q006-12-21 Polli et al. 

6 20110267688 A1 t/011-11-03 Kleppe et al. 

7 20130327966 A1 t1013-12-12 Fidler et al. 

8 20140078510 A1 t/014-03-20 Rubio Guivernau et al. 

If you wish to add additional U.S. Published Application citation information please click the Add button.I Add I 

FOREIGN PATENT DOCUMENTS IRemovel 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
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where Relevant T5 
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1 )005013843 WO A2 2005-02-17 
The Regents of the 
University of California 

2 )007061772 wo A2 2007-05-31 OMNI SCIENCES, INC. 

3 )009130464 WO A1 2009-10-29 
UNIVERSITY OF 
MANCHESTER 

4 102010012987 bE A1 2010-10-07 
FRAUNHOFER GES 
FORSCH UNG 

If you wish to add additional Foreign Patent Document citation information please click the Add button I Add I 
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Application Number 

Filing Date 

INFORMATION DISCLOSURE First Named Inventor I Mohammed N. ISLAM 
STATEMENT BY APPLICANT 

Art Unit 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number OMNI 0101 PUSA5 

NON-PATENT LITERATURE DOCUMENTS IRemovel 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5 
publisher, city and/or country where published. 

1 
ROBERTS. JONES ET AL.; Near-Infrared Transillumination At 1310-nm For The Imaging Of Early Dental Decay; 
Volume 11, No. 18; Optics Express 2259; September 8, 2003 

2 Extended European Search Report for European Application No. 13867892.5 dated July 22, 2016 

3 Extended European Search Report for European Application No. 13867874.3 dated July 15, 2016 

4 
VINAY V. ALEXANDER ET AL.; Modulation Instability High Power All-Fiber Supercontinuum Lasers And Their 
l\pplications; Optical Fiber Technology 18; 2012; pages 349-374 

5 ~inal Office Action dated October 21, 2016 for U.S. Application No. 14/875, 709 

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

EXAMINER SIGNATURE 

Examiner Signature 11 I Date Considered 11 
*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a 
citation if not in conformance and not considered. Include copy of this form with next communication to applicant. 

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here i 
English language translation is attached. 
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Application Number 

Filing Date 
INFORMATION DISCLOSURE First Named Inventor I Mohammed N. ISLAM 
STATEMENT BY APPLICANT 

Art Unit 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number OMNI 0101 PUSA5 

CERTIFICATION STATEMENT 

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

OR 

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

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

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

See attached certification statement. 

The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

X A certification statement is not submitted herewith. 
SIGNATURE 

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

Signature /David S. Bir/ Date (YYYY-MM-DD) 2019-07-08 

Name/Print David S. Bir Registration Number ~8383 

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

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

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

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act 
(5 U.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. 
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Doc code: IDS PTO/SB/OBa (02-18) 

Doc description: Information Disclosure Statement (IDS) Filed 
Approved for use through 11/30/2020. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Application Number 

Filing Date 

INFORMATION DISCLOSURE First Named Inventor I l',llohammed N. ISLAM 
STATEMENT BY APPLICANT 

Art Unit I ( Not for submission under 37 CFR 1.99) 
Examiner Name I 
Attorney Docket Number I OMNI 0101 PUSA5 

U.S.PATENTS I Remove I 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number 

Code1 
Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 p795300 A ~998-08-18 Bryars 

2 t,731967 B1 Roo4-05-04 Turcott 

3 ~648463 B1 Ro10-01-19 Elhag et al. 

4 a112161 B1 Ro12-os-08 Rulkov et al. 

5 a31s682 B2 Ro12-11-20 Such et al. 

6 a9s413s B2 Ro1s-02-10 vuen et al. 

7 ~241676 B2 Ro16-01-26 cisogurski et al. 

If you wish to add additional U.S. Patent citation information please click the Add button. I Add I 
U.S.PATENT APPLICATION PUBLICATIONS I Remove I 
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Application Number 

Filing Date 
INFORMATION DISCLOSURE First Named Inventor I Mohammed N. ISLAM 
STATEMENT BY APPLICANT 

Art Unit 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number OMNI 0101 PUSA5 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 20050049468 A1 ~005-03-03 :;arlson et al. 

If you wish to add additional U.S. Published Application citation information please click the Add button.I Add I 

FOREIGN PATENT DOCUMENTS IRemovel 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant T5 
Initial* No Number3 Code2i Code4 Date Passages or Relevant 

Document 
Figures Appear 

1 

If you wish to add additional Foreign Patent Document citation information please click the Add button I Add I 

NON-PATENT LITERATURE DOCUMENTS IRemovel 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5 
publisher, city and/or country where published. 

1 
J.G. WEBSTER; Design Of Pulse Oximeters; Medical Science Series; Taylor & Francis Group; CRC Press; October 
J3, 1997; 260 pps 

2 
H. HARRY ASADA ET AL.; Mobile Monitoring With Wearable Photoplethysmographic Biosensors; IEEE Engineering Ir 
Medicine And Biology Magazine, June 2003; 13 pps 

UNITED STATES DISTRICT COURT EASTERN DISTRICT OF TEXAS MARSHALL DIVISION; Defendant And 
3 :;ounter Claimant Apple lnc.'s Amended Answer, Affirmative Defenses, And Counterclaims To Complaint Of Plaintiff 

l\nd Counter Defendant Omni Medsci, Inc.; Document 38; July 19, 2018; 32 pps 

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

EXAMINER SIGNATURE 

Examiner Signature 11 I Date Considered 11 

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

Filing Date 
INFORMATION DISCLOSURE First Named Inventor I Mohammed N. ISLAM 
STATEMENT BY APPLICANT 

Art Unit 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number OMNI 0101 PUSA5 

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here i 
English language translation is attached. 
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Application Number 

Filing Date 
INFORMATION DISCLOSURE First Named Inventor I Mohammed N. ISLAM 
STATEMENT BY APPLICANT 

Art Unit 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number OMNI 0101 PUSA5 

CERTIFICATION STATEMENT 

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

OR 

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

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

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

See attached certification statement. 

The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

X A certification statement is not submitted herewith. 
SIGNATURE 

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

Signature /David S. Bir/ Date (YYYY-MM-DD) 2019-07-08 

Name/Print David S. Bir Registration Number ~8383 

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

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

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

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act 
(5 U.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. 
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Doc code: IDS PTO/SB/OBa (02-18) 
Doc description: Information Disclosure Statement (IDS) Filed Approved for use through 11/30/2020. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Application Number 

Filing Date 
INFORMATION DISCLOSURE First Named Inventor I l',llohammed N. ISLAM 
STATEMENT BY APPLICANT 

Art Unit I ( Not for submission under 37 CFR 1.99) 
Examiner Name I 
Attorney Docket Number I OMNI 0101 PUSA5 

U.S.PATENTS I Remove I 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number Code1 Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Patent citation information please click the Add button. I Add I 

U.S.PATENT APPLICATION PUBLICATIONS I Remove I 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Published Application citation information please click the Add button.I Add I 

FOREIGN PATENT DOCUMENTS IRemovel 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant T5 
Initial* No Number3 Code2i Code4 Date Passages or Relevant 

Document 
Figures Appear 

1 

If you wish to add additional Foreign Patent Document citation information please click the Add button I Add I 

NON-PATENT LITERATURE DOCUMENTS IRemovel 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5 
publisher, city and/or country where published. 
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Application Number 

Filing Date 

INFORMATION DISCLOSURE First Named Inventor I Mohammed N. ISLAM 
STATEMENT BY APPLICANT 

Art Unit 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number OMNI 0101 PUSA5 

1 
I et al, A Wireless Reflective Pulse Oximeter with Digital Baseline Control for Unfiltered Photoplethysmograms, {June 

J012) IEEE Transactions on Biomedical Circuits and Systems, Vol. 6, No. 3, 10 pages. 

HUMPHREYS et al., Noncontact Simultaneous Dual Wavelength Photoplethysmography: A Further Step Toward 
2 Noncontact Pulse Oximetry, (2007) Review of Scientific Instruments 78, 044304, American Institute of Physics, 6 

pages. 

3 
MENDELSON et al., A Wearable Reflectance Pulse Oximeter for Remote Physiological Monitoring, {Aug./Sept. 2006) 
Proceedings of the 28th IEEE EMBS Annual International Conference New York City, NY, 4 pages. 

UNITED STATES DISTRICT COURT EASTERN DISTRICT OF TEXAS MARSHALL DIVISION; Omni Medsci, Inc. vs. 
4 l\pple Inc.; Civil Action No. 2:18-cv-00134 Jury Trial Demanded; Defendant's Invalidity Contentions; August 28, 2018; 

33 pps 

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

Examiner Signature 11 I Date Considered 11 

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

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here i 
English language translation is attached. 
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Application Number 

Filing Date 
INFORMATION DISCLOSURE First Named Inventor I Mohammed N. ISLAM 
STATEMENT BY APPLICANT 

Art Unit 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number OMNI 0101 PUSA5 

CERTIFICATION STATEMENT 

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

OR 

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

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

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

See attached certification statement. 

The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

X A certification statement is not submitted herewith. 
SIGNATURE 

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

Signature /David S. Bir/ Date (YYYY-MM-DD) 2019-07-08 

Name/Print David S. Bir Registration Number ~8383 

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

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

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

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act 
(5 U.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. 

EFSWeb2.1.18 Petitioner Apple Inc. – Ex. 1002, p. 188



Doc code: IDS PTO/SB/OBa (02-18) 

Doc description: Information Disclosure Statement (IDS) Filed 
Approved for use through 11/30/2020. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Application Number 

Filing Date 

INFORMATION DISCLOSURE First Named Inventor I l',llohammed N. ISLAM 
STATEMENT BY APPLICANT 

Art Unit I ( Not for submission under 37 CFR 1.99) 
Examiner Name I 
Attorney Docket Number I OMNI 0101 PUSA5 

U.S.PATENTS I Remove I 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number 

Code1 
Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 p368224 A h994-11-29 Richardson et al. 

2 p746206 A h99B-os-os Mannheimer 

3 p795300 A h99B-0B-1B Bryars 

4 p919134 A h999-07-06 Diab 

5 p031603 A Rooo-02-29 ~ine et al 

6 p325978 B1 Roo1-12-04 abuda et al. 

7 p701170 B2 Roo4-03-02 Stetson 

8 p708048 B1 Roo4-03-16 :;hance 
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Application Number 

Filing Date 

INFORMATION DISCLOSURE First Named Inventor I Mohammed N. ISLAM 
STATEMENT BY APPLICANT 

Art Unit 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number OMNI 0101 PUSA5 

9 6731967 B1 t/004-05-04 Turcott 

10 6916096 B2 Q005-07-12 Eberl et al. 

11 ~184148 B2 t/007-02-27 l\lphonse 

12 ~332784 B2 Q008-02-19 Mills et al. 

13 ~468036 B1 t/008-12-23 Rulkov et al. 

14 ~648463 B1 t1010-01-19 Elhag et al. 

15 8172761 B1 t/012-05-08 Rulkov et al. 

16 8180591 B2 t1012-05-15 Yuen et al. 

17 8310336 B2 t/012-11-13 Muhsin et al. 

18 8315682 B2 t1012-11-20 Such et al. 

19 8463576 B2 t/013-06-11 "uen et al. 
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Application Number 

Filing Date 

INFORMATION DISCLOSURE First Named Inventor I Mohammed N. ISLAM 
STATEMENT BY APPLICANT 

Art Unit 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number OMNI 0101 PUSA5 

20 8475367 B1 t/013-07-02 vuen et al. 

21 8755871 B2 Q014-06-17 Neng et al. 

22 8945017 B2 t/015-02-03 Venkatraman et al. 

23 8954135 B2 t1015-02-10 V'uen et al. 

24 9142117 B2 t/015-09-22 Muhsin et al. 

25 9179876 B2 t1015-11-10 ::lchs et al. 

26 9192329 B2 t/015-11-24 1\I-Ali 

27 9241676 B2 t1016-01-26 isogurski et al. 

28 9596990 B2 t/017-03-21 Dark et al. 

29 9651533 B2 t1017-05-16 slam 

30 9675250 B2 t/017-06-13 Tverskoy 
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Application Number 

Filing Date 

INFORMATION DISCLOSURE First Named Inventor I Mohammed N. ISLAM 
STATEMENT BY APPLICANT 

Art Unit 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number OMNI 0101 PUSA5 

31 9757040 B2 t/017-09-12 slam 

32 9820658 B2 Q017-11-21 ~ran 

33 9861286 B1 t/018-01-09 slam 

34 9885698 B2 t1018-02-06 slam 

35 RE44875 E t/014-04-29 Kiani et al. 

If you wish to add additional U.S. Patent citation information please click the Add button. I Add I 
U.S.PATENT APPLICATION PUBLICATIONS I Remove I 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 20050049468 A1 t/005-03-03 :;arlson et al. 

2 20050209516 A1 Q005-09-22 ~raden 

3 20110237911 A1 t/011-09-29 amego et al. 

4 20120203077 A1 t1012-08-09 He et al. 
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Application Number 

Filing Date 

INFORMATION DISCLOSURE First Named Inventor I Mohammed N. ISLAM 
STATEMENT BY APPLICANT 

Art Unit 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number OMNI 0101 PUSA5 

5 20120310062 A1 t/012-12-06 i et al. 

6 20130303921 A1 Q013-11-14 :;Hu et al. 

If you wish to add additional U.S. Published Application citation information please click the Add button.I Add I 

FOREIGN PATENT DOCUMENTS IRemovel 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant T5 
Initial* No Number3 Code2i Code4 Date Passages or Relevant 

Document 
Figures Appear 

1 ]005270544 µp A 2005-10-06 Seiko Instruments Inc. 

If you wish to add additional Foreign Patent Document citation information please click the Add button I Add I 

NON-PATENT LITERATURE DOCUMENTS IRemovel 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5 
publisher, city and/or country where published. 

1 
::>MNI MEDSCI, INC. V. APPLE INC.; Case No. 2:18-cv-134-RWS (E.D. Tex.); Defendant's Invalidity Contentions, 
l\ugust 28, 2018 (Exhibit A), 66 pps 

2 
::>MNI MEDSCI, INC. V. APPLE INC.; Case No. 2:18-cv-134-RWS (E.D. Tex.); Defendant's Invalidity Contentions, 
l\ugust 28, 2018 (Exhibit B), 73 pps 

3 
::>MNI MEDSCI, INC. V. APPLE INC.; Case No. 2:18-cv-134-RWS (E.D. Tex.); Defendant's Invalidity Contentions, 
l\ugust 28, 2018 (Exhibit C), 85 pps 

4 
::>MNI MEDSCI, INC. V. APPLE INC.; Case No. 2:18-cv-134-RWS (E.D. Tex.); Defendant's Invalidity Contentions, 
l\ugust 28, 2018 (Exhibit D), 38 pps 
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Application Number 

Filing Date 

INFORMATION DISCLOSURE First Named Inventor I Mohammed N. ISLAM 
STATEMENT BY APPLICANT 

Art Unit 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number OMNI 0101 PUSA5 

5 
::>MNI MEDSCI, INC. V. APPLE INC.; Case No. 2:18-cv-134-RWS (E.D. Tex.); Defendant's Invalidity Contentions, 
l\ugust 28, 2018 (Exhibit E), 120 pps 

6 
::>MNI MEDSCI, INC. V. APPLE INC.; Case No. 2:18-cv-134-RWS (E.D. Tex.); Defendant's Invalidity Contentions, 
l\ugust 28, 2018 (Exhibit F), 40 pps 

7 
::>MNI MEDSCI, INC. V. APPLE INC.; Case No. 2:18-cv-134-RWS (E.D. Tex.); Defendant's Invalidity Contentions, 
l\ugust 28, 2018 (Exhibit G), 66 pps 

8 
::>MNI MEDSCI, INC. V. APPLE INC.; Case No. 2:18-cv-134-RWS (E.D. Tex.); Defendant's Invalidity Contentions, 
l\ugust 28, 2018 (Exhibit H), 74 pps 

9 
::>MNI MEDSCI, INC. V. APPLE INC.; Case No. 2:18-cv-134-RWS (E.D. Tex.); Defendant's Invalidity Contentions, 
l\ugust 28, 2018 (Exhibit I), 102 pps 

10 
::>MNI MEDSCI, INC. V. APPLE INC.; Case No. 2:18-cv-134-RWS (E.D. Tex.); Defendant's Invalidity Contentions, 
l\ugust 28, 2018 (Exhibit J), 64 pps 

11 
::>MNI MEDSCI, INC. V. APPLE INC.; Case No. 2:18-cv-134-RWS (E.D. Tex.); Defendant's Invalidity Contentions, 
l\ugust 28, 2018 (Exhibit K), 77 pps 

12 
::>MNI MEDSCI, INC. V. APPLE INC.; Case No. 2:18-cv-134-RWS (E.D. Tex.); Defendant's Invalidity Contentions, 
l\ugust 28, 2018 (Exhibit L), 64 pps 

13 
::>MNI MEDSCI, INC. V. APPLE INC.; Case No. 2:18-cv-134-RWS (E.D. Tex.); Defendant's Invalidity Contentions, 
l\ugust 28, 2018 (Exhibit M), 119 pps 

14 
::>MNI MEDSCI, INC. V. APPLE INC.; Case No. 2:18-cv-134-RWS (E.D. Tex.); Defendant's Invalidity Contentions, 
l\ugust 28, 2018 (Exhibit N), 50 pps 

15 
::>MNI MEDSCI, INC. V. APPLE INC.; Case No. 2:18-cv-134-RWS (E.D. Tex.); Defendant's Invalidity Contentions, 
l\ugust 28, 2018 (Exhibit 0), 63 pps 
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Application Number 

Filing Date 

INFORMATION DISCLOSURE First Named Inventor I Mohammed N. ISLAM 
STATEMENT BY APPLICANT 

Art Unit 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number OMNI 0101 PUSA5 

16 
::>MNI MEDSCI, INC. V. APPLE INC.; Case No. 2:18-cv-134-RWS (E.D. Tex.); Defendant's Invalidity Contentions, 
l\ugust 28, 2018 (Exhibit P), 78 pps 

17 
::>MNI MEDSCI, INC. V. APPLE INC.; Case No. 2:18-cv-134-RWS (E.D. Tex.); Defendant's Invalidity Contentions, 
l\ugust 28, 2018 (Exhibit Q), 69 pps 

18 
::>MNI MEDSCI, INC. V. APPLE INC.; Case No. 2:18-cv-134-RWS (E.D. Tex.); Defendant's Invalidity Contentions, 
l\ugust 28, 2018 (Exhibit R), 61 pps 

19 
::>MNI MEDSCI, INC. V. APPLE INC.; Case No. 2:18-cv-134-RWS (E.D. Tex.); Defendant's Invalidity Contentions, 
l\ugust 28, 2018 (Exhibit S), 50 pps 

20 
::>MNI MEDSCI, INC. V. APPLE INC.; Case No. 2:18-cv-134-RWS (E.D. Tex.); Defendant's Invalidity Contentions, 
l\ugust 28, 2018 (Exhibit T), 174 pps 

21 
::>MNI MEDSCI, INC. V. APPLE INC.; Case No. 2:18-cv-134-RWS (E.D. Tex.); Defendant's Invalidity Contentions, 
l\ugust 28, 2018 (Exhibit U), 334 pps 

22 
::>MNI MEDSCI, INC. V. APPLE INC.; Case No. 2:18-cv-134-RWS (E.D. Tex.); Defendant's Invalidity Contentions, 
l\ugust 28, 2018 (Exhibit V), 137 pps 

23 
::>MNI MEDSCI, INC. V. APPLE INC.; Case No. 2:18-cv-134-RWS (E.D. Tex.); Defendant's Invalidity Contentions, 
l\ugust 28, 2018 (Exhibit W), 384 pps 

24 
::>MNI MEDSCI, INC. V. APPLE INC.; Case No. 2:18-cv-134-RWS (E.D. Tex.); Defendant's Invalidity Contentions, 
l\ugust 28, 2018 (Exhibit X), 291 pps 

25 
::>MNI MEDSCI, INC. V. APPLE INC.; Case No. 2:18-cv-134-RWS (E.D. Tex.); Defendant's Invalidity Contentions, 
l\ugust 28, 2018 (Exhibit Y), 120 pps 

26 
::>MNI MEDSCI, INC. V. APPLE INC.; Case No. 2:18-cv-134-RWS (E.D. Tex.); Defendant's Invalidity Contentions, 
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30 
::>MNI MEDSCI, INC. V. APPLE INC.; Case No. 2:18-cv-134-RWS (E.D. Tex.); Defendant's Invalidity Contentions, 
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31 
RHEE et al., Artifact-Resistant Power-Efficient Design of Finger-Ring Plethysmographic Sensors, IEEE Transactions 
Jn Biomedical Engineering (July 2001 ), Vol. 48, No. 7, Cambridge, MA, 11 pages. 

32 
BRANCHE et al., Signal Quality and Power Consumption of a New Prototype Reflectance Pulse Oximeter Sensor, 
Proceedings of the IEEE 31st Annual Northeast Bioengineering Conference (2005), Hoboken, NJ, 2 pages. 

33 
PELAEZ, LED Power Reduction Trade-Offs for Ambulatory Pulse Oximetry, Conference Proceedings of the 29th 
l\nnual International Conference of the IEEE EMBS (August 2007) Lyon, France, 4 pages. 

34 
UO et al., A Non-Invasive Dual-Channel Oximeter Based on Near-Infrared Spectroscopy (NIRS), Biophotonics Lab, 

:;enter of Advanced Research in Photonics (2007), The Chinese University of Hong Kong, China, 2 pages. 

35 
/\SADA et al., The MIT Ring: History, Technology, and Challenges of Wearable Health Monitoring, MIT Industrial 
iaison Program (2010) R&D Conference, MA, 72 pages. 

/\SADA et al., Mobile Monitoring with Wearable Photoplethysmographic Biosensors, Technical and Clinical Aspects of 
36 ~ Ring Sensor for Ambulatory, Telemetric, Continuous Health Monitoring in the Field, in the Hospital, and in the Home, 

EEE Engineering in Medicine and Biology Magazine, (May/June 2003) 13 pages. 

37 
SCHREINER et al., Blood Oxygen Level Measurement with a Chest-Based Pulse Oximetry Prototype System, 
:;omputing in Cardiology (2010) NIBEC, University of Ulster, New1ownabbey, Northern Ireland, 4 pages. 
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38 
3E HEALTHCARE, TuffSat User's Guide and Service Manual Electromagnetic Compatibility (EMC), (March 2005) 
Helsinki, Finland, 43 pages. 

39 
KURYL YAK et al., Smartphone-Based Photoplethysmogram Measurement, Department of Electronics, Computer and 
System Sciences, (2012) River Publishers, University of Calabria, Italy, 30 pages. 

40 
PATTERSON et al., Ratiometric Artifact Reduction in Low Power Reflective Photoplethysmography, (August 2011) 
EEE Transactions on Biomedical Circuits and Systems, Vol. 5, No. 4, 9 pages. 

:;Al et al., Implementation of a Wireless Pulse Oximeter Based on Wrist Band Sensor, College of Biological Science 
41 ~nd Medical Engineering Southeast University, (2010) 3rd International Conference on Biomedical Engineering and 

nformatics, Nanjing, China, 4 pages. 

42 
"'AMAHA, BODiBEAT, Body, Music, In Sync., BF-1 Quick Guide, Player/Heart Rate Monitor: Quick Manual, 120 
pages. 

43 
3E HEALTHCARE, GE Ohmeda TufSat Oximeter for Clinicians on the go, (2012), A General Electric Co., www. 
Jehealthcare.com, GE, Finland, 4 pages. 

44 
I/VANG et al., Multichannel Reflective PPG Earpiece Sensor with Passive Motion Cancellation, (December 2007) IEEE 
Transactions on Biomedical Circuits and Systems, Vol. 1, No. 4, 7 pages. 

45 
1/1/EBSTER, Design of Pulse Oximeters, Medical Science Series (1997), Department of Electrical and Computer 
Engineering, University of Wisconsin- Madison, Institute of Physics Publishing, Bristol and Philadelphia, 267 pages. 

46 
TAOS, INC., Infrared Light-to-Voltage Optical Sensors, (2006) Texas Advanced Optoelectronic Solutions Inc., The 
umenology Company, TX, 14 pages. 

JUNG et al., Design of A Low-Power Consumption Wearable Reflectance Pulse Oximetry for Ubiquitous Healthcare 
47 System, International Conference on Control, Automation and Systems (October 2008), in COEX, Seoul, Korea, 4 

pages. 

48 
EMBEDDED-LAB, Introducing Easy Pulse: A DIY Photoplethysmographic Sensor for Measuring Hearth Rate, posted 
Jn www.Embedded-Lab.com September 12, 2012, by R-B, 10 pages. 
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/\SARE et al., Analysis of Multi-Spectral Photoplethysmograph Biosensors, Proc. SPIE 8801, Novel Biophotonic 
49 Techniques and Applications II, 880106 (June 2013), European Conferences on Biomedical Optics, Munich, Germany, 
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50 
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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 
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1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act 
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Department of Justice to determine whether the Freedom of Information Act requires disclosure of these records. 
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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. 
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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. 
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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. 
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Doc code: IDS PTO/SB/0Ba (02-18) 

Doc description: Information Disclosure Statement (IDS) Filed Approved for use through 11/30/2020. 0MB 0651-0031 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Application Number 

Filing Date 
INFORMATION DISCLOSURE First Named Inventor I l',llohammed N. ISLAM 
STATEMENT BY APPLICANT 

Art Unit I ( Not for submission under 37 CFR 1.99) 
Examiner Name I 
Attorney Docket Number I OMNI 0101 PUSA5 

U.S.PATENTS I Remove I 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number Code1 Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 ~.969,558 B2 Ro11-06-2B Hall 

2 a15a115 B2 Ro12-04-17 Bourg, Jr. 

3 a161190 B2 Ro14-01-01 Hall 

If you wish to add additional U.S. Patent citation information please click the Add button. I Add I 

U.S.PATENT APPLICATION PUBLICATIONS I Remove I 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Published Application citation information please click the Add button.I Add I 

FOREIGN PATENT DOCUMENTS IRemovel 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant T5 
Initial* No Number3 Code2i Code4 Date Passages or Relevant 

Document 
Figures Appear 

1 
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Application Number 

Filing Date 

INFORMATION DISCLOSURE First Named Inventor I Mohammed N. ISLAM 
STATEMENT BY APPLICANT 

Art Unit 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number OMNI 0101 PUSA5 

If you wish to add additional Foreign Patent Document citation information please click the Add button I Add I 

NON-PATENT LITERATURE DOCUMENTS IRemovel 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5 

publisher, city and/or country where published. 

1 
Segtnan, Vegard H., et al. "Screening of acrylamide contents in potato crisps using process variable settings and near-
nfrared spectroscopy." Molecular nutrition & food research 50.9 (2006): 811-817. 

2 
Shiroma, Cecilia, and Luis Rodriguez-Saona. "Application of NIR and MIR spectroscopy in quality control of potato 
~hips." Journal of Food Composition and Analysis 22.6 (2009): 596-605. 

3 
Pedreschi, F., V. H. Segtnan, and S. H. Knutsen. "On-line monitoring offal, dry matter and acrylamide contents in 
potato chips using near infrared interactance and visual reflectance imaging." Food Chemistry 121.2 (2010): 616-620. 

4 
Kays, Sandra E., William R. Windham, and Franklin E. Barton. "Prediction of total dietary fiber in cereal products using 
~ear-infrared reflectance spectroscopy." Journal of Agricultural and food chemistry 44.8 (1996): 2266-2271. 

5 Nilliams, Phil. "Near-Infrared Spectroscopy of Cereals." Handbook of vibrational spectroscopy (2006). 

6 
Ng, Choo Lum, Randy L. Wehling, and Susan L. Cuppett. "Method for determining frying oil degradation by near-
nfrared spectroscopy." Journal of agricultural and food chemistry 55.3 (2007): 593-597. 

7 
'Analysis of Edible Oils Using FT-NIR Spectroscopy." Bruker Optics, www.azom.com/article.aspx?Article1D=5981, 
Mar 10, 2012. 

8 Shiroma, Cecilia. "Rapid quality control of potato chips using near and mid-infrared spectroscopy." (2007). 

9 
Shiroma, Cecilia, and Luis Rodriguez-Saona. "Application of NIR and MIR spectroscopy in quality control of potato 
~hips." Journal of Food Composition and Analysis 22.6 (2009): 596-605. 
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Application Number 

Filing Date 

INFORMATION DISCLOSURE First Named Inventor I Mohammed N. ISLAM 
STATEMENT BY APPLICANT 

Art Unit 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number OMNI 0101 PUSA5 

Ni, Yongnian, Minghua Mei, and Serge Koko!. "Analysis of complex, processed substances with the use of NIR 
10 spectroscopy and chemometrics: Classification and prediction of properties-The potato crisps example." 

:;hemometrics and Intelligent Laboratory Systems 105.2 (2011): 147-156. 

11 Hartmann, R., and H. Biining-Pfaue. "NIR determination of potato constituents." Potato research 41.4 (1998): 327-334. 

12 
Thybo, Anette Kistrup, et al. "Prediction of sensory texture of cooked potatoes using uniaxial compression, near 
nfrared spectroscopy and lowfield1H NMR spectroscopy." LWT-Food Science and Technology 33.2 (2000): 103-111. 

13 Biining-Pfaue, Hans. "Analysis of water in food by near infrared spectroscopy." Food Chemistry 82.1 (2003): 107-115. 

14 
Haase, Norbert U. "Prediction of potato processing quality by near infrared reflectance spectroscopy of ground raw 
ubers." Journal of Near Infrared Spectroscopy 19.1 (2011 ): 37-45. 

15 
September, Danwille Jacqwin Franco. Detection and quantification of spice adulteration by near infrared hyperspectral 
maging. Diss. Stellenbosch: University of Stellenbosch, 2011. 

16 
Galvis-Sanchez, Andrea C., et al. "Fourier transform near-infrared spectroscopy application for sea salt quality 
~valuation." Journal of agricultural and food chemistry 59.20 (2011 ): 11109-11116. 

17 
Rein, Alan, and Luis Rodriguez-Saona. "Measurement of Acrylamide in Potato Chips by Portable FTIR 
l\nalyzers." (2013) 

18 
l\yvaz, Huseyin, et al. "Application of infrared microspectroscopy and chemometric analysis for screening the 
~crylamide content in potato chips." Analytical Methods 5.8 (2013): 2020-2027. 

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

EXAMINER SIGNATURE 

Examiner Signature 11 I Date Considered 11 
*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a 
citation if not in conformance and not considered. Include copy of this form with next communication to applicant. 
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Application Number 

Filing Date 
INFORMATION DISCLOSURE First Named Inventor I Mohammed N. ISLAM 
STATEMENT BY APPLICANT 

Art Unit 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number OMNI 0101 PUSA5 

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here i 
English language translation is attached. 
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Application Number 

Filing Date 
INFORMATION DISCLOSURE First Named Inventor I Mohammed N. ISLAM 
STATEMENT BY APPLICANT 

Art Unit 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number OMNI 0101 PUSA5 

CERTIFICATION STATEMENT 

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

OR 

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

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

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

See attached certification statement. 

The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

X A certification statement is not submitted herewith. 
SIGNATURE 

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

Signature /David S. Bir/ Date (YYYY-MM-DD) 2019-07-08 

Name/Print David S. Bir Registration Number ~8383 

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

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

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

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act 
(5 U.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. 
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Doc code: IDS PTO/SB/0Ba (01-10) 

Doc description: Information Disclosure Statement (IDS) Filed Approved for use through 07/31/2012. 0MB 0651-0031 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Application Number 

Filing Date 
INFORMATION DISCLOSURE First Named Inventor I l',llohammed N. ISLAM 
STATEMENT BY APPLICANT 

Art Unit I ( Not for submission under 37 CFR 1.99) 
Examiner Name I 
Attorney Docket Number I OMNI 0101 PUSA5 

U.S.PATENTS I Remove I 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number Code1 Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 p885683 Roos-04-26 ~ERMANN ET AL. 

2 p281471 B1 Roo1-oa-2a SMART 

3 p340806 Roo2-01-22 SMART ET AL. 

4 p301271 B1 Roo1-10-09 SANDERS ET AL. 

5 ~294105 B1 Roo1-11-13 SLAM 

If you wish to add additional U.S. Patent citation information please click the Add button. I Add I 
U.S.PATENT APPLICATION PUBLICATIONS I Remove I 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 20100046067 A1 Ro10-02-2s ~ERMANN ET AL. 
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Application Number 

Filing Date 
INFORMATION DISCLOSURE First Named Inventor I Mohammed N. ISLAM 
STATEMENT BY APPLICANT 

Art Unit 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number OMNI 0101 PUSA5 

2 20080105665 A1 t/008-05-08 KONDO 

If you wish to add additional U.S. Published Application citation information please click the Add button.I Add I 

FOREIGN PATENT DOCUMENTS IRemovel 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant T5 
Initial* No Number3 Code2i Code4 Date Passages or Relevant 

Document 
Figures Appear 

1 

If you wish to add additional Foreign Patent Document citation information please click the Add button I Add I 

NON-PATENT LITERATURE DOCUMENTS IRemovel 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5 
publisher, city and/or country where published. 

1 
STEPANIAN, ROBERT H., "The Comparative Performance of Mobile Telemedical Systems based on the IS-54 and 
3SM Cellular Telephone Standards"; Journal ofTelemedicine and Telecare 1999; pp 97-104 

2 
I\RIS, ISHAK BIN, "An Internet-Based Blood Pressure Monitoring System for Patients"; Journal ofTelemedicine and 
Telecare 2001; pp 51-53. 

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

EXAMINER SIGNATURE 

Examiner Signature 11 I Date Considered 11 

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

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here i 
English language translation is attached. 
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Application Number 

Filing Date 
INFORMATION DISCLOSURE First Named Inventor I Mohammed N. ISLAM 
STATEMENT BY APPLICANT 

Art Unit 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number OMNI 0101 PUSA5 

CERTIFICATION STATEMENT 

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

OR 

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

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

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

See attached certification statement. 

The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

X A certification statement is not submitted herewith. 
SIGNATURE 

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

Signature /David S. Bir/ Date (YYYY-MM-DD) 2019-07-08 

Name/Print David S. Bir Registration Number ~8383 

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

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

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

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act 
(5 U.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. 
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enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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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. 
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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. 
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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. 
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.ABSTRACT 

.A ,,vearable device includes a measurement device to measure a physiological parameter 

adapted to be placed on a \vrist or an car of a user. A plurality ofsemic011ductor light sources such as 

light emitting diodes generate corresponding output light having an initial light intensity. A receiver 

includes spatially separated detectors receiving reflected light fmm the output lights and coupled to 

analog to digital converters. The receiver is configured to synchronize to the semiconductor source(s). 

The measurement device improves signal-to-nohe ratio of the 011tp11t signal by increasing light 

intensity rclati v'e to the initial light intensity and by increasing a pulse rate, Further im.provernent in 

signal..:to-110.ise ratio is achieved by using change detection, where the receiver cqmpares the signals 

,vi.th light on and with light off. 
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\\/HAT lS CL.AIMED IS: 

1, .A system for measuring one or more physiological parameters and for use V-lith 

a smart phone or tablet, the sys tern cmnpds:ing: 

a wearable device adapted to he placed on a v,rrist or an ear of a uset, including a light 

source comprising a plurality of sen1iconductor sources that arc light e1nitting diqdes1 each of the light 

emitting dit)dcs configured to generate an output optical light having one t)r more optical wavdengihs; 

the \Vearable device comprising one or more lenses configured to receive a portion of 

at least one of the output optical Ugh ts and to direct a lens output light to tissue; 

the ,ve.arable device further comprising a detection system configured to receive at kast 

a portion of the kns output light reflected from the tissµe and to generate an ,_rutput signal having a 

signal ~t<H1t1i se ratio, ¥.therein the detection system is configured to be syt1chronizcd to the I ight source; 

wherein the detectfon system cornprises ~ plurality of spatially separated detectors, and 

,;,,rherein at least tme analog to digital converter is coupled to at least (nie of the spatially separated 

detectors; 

vvhereirt a detector output fron1 the at least one of th~~ plurality of spatially separated 

detectors is coupled to an au1plificr having a gain configured to improve detection sensitivity; 

the srnart phone or tabkt comprising a wireless receiver, a wireless transmitter~ a 

display, a speaker, a voice input module, one or n1ote buttons or knobs, a microprocessor and a touch 

screer\ the srnart phone or tabkt conJigmed to receive and process at least a p•rtion of the output 

signal; whetein t11e smart phone or tablet is C()nfigured to store and display the prnccssedoutput signal, 

and vvhcrein at least a portion of the processed output signal is configured to be transmitted over a 

,virelcss transmission link; 

a cloud configured to receive over the wireless transmission link an output status 

cornprising the at least a portion of the processed output signal, to process lhe received output status 

to generate processed. data~ and tn store the processed data; 

wherein the output signal is indica.tiv¢ of one or more of the physiological pai-,11netcrs. 

and the cloud is configured t() store a history of at le,ast a portion of tl1c one ()r mme physiological 

parnrnetcrs over a specified period of tirnc; 

t11e w·earabk device ,rmfigured to incn;:asc the signaI-ttHwise: ratio by im;.reasing light 

intensity t1f at least one of the plurality of scmicot1ductor sources from an initial light intensity and by 
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increasing a pulse rate of at least one of the plurality of semiconductor sources from an initial pulse 

rate; and 

the detection system farther configured to; 

generate a first signal responsive to light received \\''hik the light emitting 

diodes arc otl~ 

generate a second signal responsive to light received while at least one of the 

tight emitting diodes is on, and 

increase the signal-to-noise ratio by comparing the first signal and the second signal 

2, The system of Claim ] , vvherein the \vearabl.e device is: configured to use 

artificial intelligence in making decisions associated with at least a portion of the output signal, 

3, The systen1 of Claim 2, ,vherein the vvearable device is at least in part 

configured to identify an object, and to compare a propetty of at least some of the output signal to a 

Hm~shold, 

4. The sy~tcm of Clafrn 3, wherein the wearable (k~vice is configured to perfbrm 

pattern identification or classification based on at least i:i part of the output sig.naL 

5. The system of Claim 4~ \vherein at least one of the spatially separated detectors 

is !(wated at a first distance from at kast one of the light emitting diodes and at least another of the 

spatially separated detectors is: located al a scc(;md distance from the at least one of the light emitting 

c.Hoc.ksi and the at kast one of the spatially separated detectots is C<:'>nfiguied to generate a third signal 

responsive to lighi from the al least one 1.ight emiHing diode and the at least another of the spatially 

separated detectors is configured to generate a fourth signal respo11si.ve to the light frornthe at least 

one ofthc light ernitting d.iodrs; and 

\vhcrdn at least one of the spatially separnted detectors is located at a third distance fhnn a 

first one nfthe light emitting diodes and at a fourth distm1cc fr6t11 a second one of the light emitting 

diodesi and is configured to generate a fifth signal responsive to light.from fae first lighL1..~mithng diode 

at1d a sixth signal respcinsive to light frni11 the second light emitting diode, and wherein the fifat 
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distance is different from nw second distance, and foe third distance is different from the fourth 

d1stanc'.e. 

6, The svs,tem of Claim 5, .,,-herein the wearable device f1.uthcr c01nprises a 
~ . 

reflective surface positioned tn reflect al I.cast a portion of the lens output light reflected frorn the 

tissue. 

'7 ,. A system for n1easuring one or more physiological parameters and for use \\'ilh 

a smart phone or tablet, the systetn cornpdsing; 

a wearable dmtice adapted to be placed on a vvrist or an ear of a user, and including a 

light. source cornprising a plurality of serniconductor soun.:es, each of the sen1iconductor sources 

configured to generate an output light having one or more optical ,va.velengfhs; 

the \Ve.arable device comprising one or more lenses configured to receive a portion of 

at least om.~ of tht~ output lights and to deliver a Jens ou1put light to tissue; 

the w'earable device farther comprising a detection system configured to receive at least 

a portion of the lens output light reflected froni the tissue and to generate an output signal having a 

signal-to-noise ratio, ,vherein the detection system is configured to be synchronized to the !ightsonrce; 

wherein the detection system comprises a plurality ofsp:itially separated detectors, and 

,vherein at !east one analog to digital converter is coupled tn at least one of the spatially separated 

detectors; 

the smart phone or tablet comprising a \virdess receiver, a \Vireless trans:mitter, a 

display. a speaker, a voice input module, one or more buttons or krn.-.ihs; a microprocessor and a touch 

scrce11, the s1nart phm1c or tablet configured to n,.'(.:eive and process at least a poition of the output 

signal, i;.vhcrein the smmt phrme or tablet is configitred to store and display the processed output signal, 

and wherein at least a pottion of the processed output signal is configured to be transmitted over a 

wireless transmission Hnk; 

a cloud configured to receive over the ,virelcss trnnsrnission link an output st.i.Hus 

comprising the at least a portion of the processed output signal, to :process the received output status 

to generate processed data1 and to store the processed data; 

v .. ,•hcrein the output signal is indicative of one or rnore of the physiological parameters; 
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the wearable device configured to increase the signal-to-noise ratio by increasing light 

intensity of at least one of the serniconductor sc.n.irces frmt1 an initial light intensity and by incn~~asing 

a pulse rate of at !east one of the semiconductor sources from an initial pulse rate; and 

the deteclion system further configured to; 

generate a first signal responsive to light received while the sem.iconduclor 

source.s are on~ 

generate a second signal responsive to light received ,;.vhik at kast one of the 

se1niconductor sources is on, and 

increase the signal,.,to,.,noise.ratio by comparing the first sigr1a! and the second signaL 

Q ·o. The s::irstern of Glain1 7, ,,,hlic~rein the v,.rearable device is at least in part 

configured to Identify an object, and a property of at least sqme ofihe (iutput signal is compared by at 

least one of the wearable device~ the sntart phone or tablet to a threshold, 

9. The system of Clair11 8, wherein a detector output from at least ()nc of the 

p.lura.lity of spatially separated detectors. is coupled to an amplifier having a gain configiircd to improve 

detection sensitivity. 

10. The system of Cl.aim 9, wherein the wearable device is configured to use 

artificial intelligence h) process at least a portion of the output signal. 

11. The system of Claim 10, ,vherein the artificial intelligence comprises pattern 

identification or classification. 

12- The system of Claim to, \:vherein the wearable device is configured to perfon11 

pattern identification or classification based on at least a partof theoutput s:ignaL 

13. The system ofClairn 12, \.Vh ereinat least one of the spatially separated deiectors 

is located at a first distance from at k,ast one of the light emiUing diodes mtd at least another of the . ·. . . ~ ·~ . . . 

spatially separated detectors is located at a second distance: frorn t11e at least one of the light ernitting 

diodes~ andthe at least nne. of fhe sp:atially separated detettots is configured to generate a third signal 
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responsive to light frorn foe at least one light emitting diode and the at !cast anofher of the spatially 

separated detectors is configured to generate a frmrth signal responsive to the light from the at least 

one of the light emitting diodes; and 

\vhcrein at least one of the spatially separated detectors is located at a third distance from a 

first one of the light ernitting diodes and at a fourth distance frorn a second one of the light emitting 

tiiodes, and is configured to generate a fitlh signal responsive to Hght from the first Light emitting diode 

and a sixth .signal responsive to light frmn the second light e1nitting diode, and \vhcrein the first 

distance is different from the second distance, and the third distance is different trmn the fourth 

distance. 

14, The systcni of Clai111 13i ,,,hli.~rein thl~ wearable device further coinpriscs a 

reflective surface positioned to reflect at least a portion of the lens output light reflected fo.1m the 

tissue. 

15, _A system Jbr measuringone or more physiological parmneters and fot use with 

a smart phone or tablet, the system comprising: 

a "vearahle device adarited to be placed on a w·rist ot an ear of a uset, inch1din9: a light 
I • - ~ 

soun;.:e c.iomprising a p:Imality of semiconduct<.)r sources that are light en1itting diodes, ea,ih of the light 

emitting diodes configured to generate .an output optic.al light having one or more optical wavelengths; 

the \\rearable device comprising one or 1norc lenses configured to receive a pni'tion of 

at Ieastsome ofthe output optical light and to deliver a lens output light to tissue; 

the \vearable device further comptising a detection system configured to receive at least 

a portion of the lens output Ught rdfocted from the tissue and to generate an output signal having a 

signaI-to-rn)ise ratio, \Vhe.rein the detection system is configured to be synchron1zedto the lightsource~ 

\vlwrein the detection system comprises: a plurality of spatially separated detcttorn; and 

\\··herein at least one analog to digital converter is coupled to at least one of the spatially separated 

detectors; 

the sn:uwt phone ot tablet comprising a -.virdess .reccive1\ a vdreless transmitter, a 

disp:lay, a microphone, a speaker, one rn' more buttons or knobs, a 111.icmptocessor and a touch screen, 

the srrmrt phone or tablet configured to receive and process at least a poition of tlw ontpnt signal, 

v...-herein the srnart phone (ff tablet is configured to store and display the processed (rutput sigi1al, and 
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\'\'herein at least a portion of the processed output signal is configured to he transmitted over a \V.ircless 

transrn.iss:ion link; 

a Cloud configured to receive over the vvirelcss transmission link an output status 

comprising 01c at least a portion of the processed output signal~ to process the received output status 

to generate processed data, and to store the processed d.ata; 

\vherein the output signal is indicative of one or more of the physiological parameters; 

the ,;.vearabk device configured to increase the signal~to-noise ratio by increasing light 

intensity of at least one of the plurality of sc1niconductor sources from an initial light intensity; and 

the detection systeni J'u:rth¢r configured to; 

generate a first signal responsive to light received ,:v,hile the light emitting 

dit)des itrc off, 

generate a second signal responsivcto fight received while at least one ofthe 

light emitting diodes is on; and 

increase the signal-t(J-rtoise ratio by comparing the first signal artd the s;econd signaL 

16, The systeni of Claim I 5, \vherein the wearable device is al lei.1st in part 

configured to detect an object. and a property of at least some of foe output signal is compared to a 

tlm:shold. 

17, The systen1 of Claim 15, \.Vherein a detector output from at least one of the 

plurality •Of spatially separated detectors is coupled to an amplifier having a gain configured to be 

adjusted to irnptove dctectixm. sensitivity, 

18. The system of Claim 15, \\·herein the wearable device is configured to use 

artificial intelligence in·making <.kcisions associate.cl witl1 at Jeast a portion ofthc output signaL 

19, The systern of claim 18 ,vherein the artificial intelligence comprises a pattern 

tnatching a!gotithm. 

2(L The systern of c!ait.n 18 '1-vhercin the artificial intelligence c(,t.nprises spectral 

fingerprinting. 
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21, The system of C!ahn 15, \.Vhcrein the \.Vearab!e device is configured to perfom1 

pa.Hem identification or classification based otl at least a part ofthc NtlpC!J signal. 

22. The system of Claim 21, wherein the 1'mHcr11 idcmificatio11 or classification 

compdses a pattern matching algorithrn or spectral fingerprinting, 

23. The system of Claim 15, ,vherein the \.Vearab!e device further comprises a 

reflecil ve surface positioned to reflect at least a pmtion of light reflected from the tissue, 
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SEMICONDUCTOR DIODES-BASED PHYSIOLOGICAL !VlEASlJRE!VIENT DEVICE \VITH 
fMPROVED SJGNAL~TO~NOlSE RATIO 

CROSS~REFERENCE TO RELATED APPLICATIONS 

{0001] This application is a continuation of l.LS. application Serial No, 16:272,069 fikd 

February, 11, 2019, ,vhich is a continuati~m of U.S, application Serial No. 16/029,611 filed July 

8, 2018 (now U.S. Patent No. 10,201,283), which is a continuation of U.S. application Serial No, 

15./888,052 filed February 4, 2018 (nmv U,S, Patent No, 10,136,819}, \Vhichis a continuation of 

lJ,S, application Serial No. 15/212,549 filed Ju!y 18, 2016 (novv U.S. Patent No. 9,885,698), 

\Vhich is a continuation ofU,S, application Serial No, 14/650,897 filed June l0, 2015 (nmv lLS, 

PatentNo, 9.494567), wfoch is a U,S, Natio.naJ Pha,se of PCf/US2013/075700 filed December . ' . ' . ,'' . . . . . . ·. . ... 

n. 20U, ·which dairns the benefit of lJ.S. iwovlsk.mal appLication Serial No. 61/747;472 filed 

Dccembi;,::r 31, 2012, the disclosures of a.11 of which are hc:reby incorporated in their entirety by 

reforence herein. 

10002] This appfrcati(m is aJso a continuation of U.S. application Serial No. l(,/004,..359 

filed June 9, 2018; ,vhkh is a cQntinuation of U.S. application Serial No. 14/109,007 fikxt 

December] 7~ 2013 (now U.S. Patent No.9,993,159), vvhichclaiJns the benefit of U.S. prn·visional 

applic.:ation Serial No .. 61/747,553 filqd D'-~c.:ember 31, 2012, the disclosures of all ofvd1ich are 

hereby incorporated in their entirety by reference herein, 

(0003} This application is also ac(mtinuation of U.S. application Serial NQ.16/188,194 

filed November 12, 2018, i;.vhich is a 1.xmtinuationofU.S .. Application No, I6iU04,I54 filed June 

8, 2018 (nov,' U.S. Patent No. 10;126,283). \vhich is a continuation of U.S. Application No. 

15/855,201 filed December 27, 2017 (now l..l.S. Patent No. 9.995,722), \:vhkh is a continuation of 

U.S. Application No, 15/71 l,907 filed September 21. 2017 (no\v US. Patent No, 9,897584), 

vvhich is a divisional ofIJ.S. Application No. 15/357,225 filed NQvember 21, 2016 (novv U.S. 

Pateilt No. 9,797,876), ,vhich is a Ci)nthmation ofU,S, Applicatioil No. 14/650,981 filed .hmc 10, 

2015 (rn.w.,. U.S. Patent No. 9500,634). \vhich is the IJ.S. natiorml phase of PCT Application No. 

PCTiUS2013/075767 filed December 17, 2013, ,;,vhich claims fhe. benefit of U.S. proviskmal 
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application Ser. No, 61/747;485 filed Dec, 31, 20.12, the disclosures of all ofvd1ich are hereby 

incorporated by reference in their entirety. 

{00041 Thi.s application is also a continuation of U.S. application Serial Nt), 16/241,628 

filed January 7, 2019, ·w-h.ich is a continuation of U.S. Serial No. 16/015)37 filed fone 22, 2018 

(now- U.S. Patent No. J 0,172;5;2:3), w-hich is a contim.,mtion ofLLS, Serial No. 15/594,053 filed 

May 12, 2017 (no\v U.S. Patent No. 10,188,299\ \vhich is a continuation of U.S. application 

Serial No, 14/875,709 filed October 6, 2015 (now U.S. Patent No. 9,651,533), which is a 

conthmation ofU.K application Serial No. 14/108,986 filed December 17, 20l3(nmv U.S. Patent 

No, 9,164,032), \\'hich claim.s the, benefit of U.S. provisional application Serial No, 61/747;487 

filed December Jl, 2012, tlw disclosures of aH of-.vhich arc hereby incorporated in tlwir entirety 

by reference herein. 

lOOOSj Thi& application is also a continuation of U.S. Application Ser. No. 16/284,514 

filed :Febmary25~2019~ ,vhich is a continuation of U.S. Applicahon Ser. No, 16/016~649 filed 

June 24,2018 (now U.S. PMcr1tNo. 1(),213, 113), which is a contim1Mion of U.S. Applkatkrn Ser. 

No, 15l860,(}65 filed January 2, 2018 (n(}\V U.S, Patent No. l 0,098,546), ,vhich is a Continuation 

of U.S. Application Set. No, 15/686,198 filed August 25, 2017 (tH)\>V U.S. Patent No. 9,861,286), 

which is a continuation of U.S. Application Ser. No. 15/357, 136 filed. November 21, 2016 (nmv 

U.S. Patent. No. 9,757,040), which is a continuation nf lLS .. Application Ser. No. 14/651,367 

filed June 11, 2015 (now U.S. Patent No. 9,500,635), which is the U.S. national phase of PCT 

Application No, PCT/llS2013/075736 filed December 17; 2013, which claims the be11cfit of U.S. 

prnvisionaJ application Ser., No. 61/747 ,477 filed Dec. 31, 2012 and U.S. provisionaJ application 

Ser_ No, 61/754,'698 filed Jan. 21, 2013, the disclosures of all of\.vhich are hereby incorporated 

byrefefotlce in their entirety. 

{00061 This application is related to U.S. p-n:rvisional.appHcatfon Serfal Nos. 61/747,477 

filed Dec. 31,2012: Ser. No, 61/747'481 filed Dcc.JL 2012.: Ser. No. 61/747,485 filed Dec. 31, . ., ' ~ ,• ' 

"il)'J '), -~"' "f N1. 61 !'14· ·7 '' 0 7 1·-~1 ·d I)··• .. ' '.fl "{) 17· S'" ~ 'N, . 6' l n4·7·. ·4, (\-') ·fi 1 "'-$ rJ•>.' ·3 t ·,('l "· s .. ,. . N· .. ..:..<..,.""'.,Dl., .... Q •. _-'/ .,4n ... lf.: ... 1;:C-,~, .. J""'··~,,.l;:.l., 0, .. ,, , .'?.""'_l!C9 1;:.c_ .1.,-...J ... ,,_1;:.f,, __ (J. 

61/747 ,551 filed Dec. 31,. 2012~ and Ser. No, 61/754,698 filed JatL 21, 2013, the disclosures of 

all of\.vhich arc hereby incorporated in their entirety by reference herein. 
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[0007] This application is also related to lntemational Application PCT/US2013/075.7J6 

enthled Short-\Vave Infrared Super-Continuum Lasers For Eady Detection Of Dental Caries; 

llS. Application 14/108,995 filed December .l 7, 2013 entitled Focused Near-Infrared Lasers For 

Non-Invasive Vasectomy i\nd Other Thermal Coagulation Or Occlusion Procedures (U.S. Pat 

App. Pub. No. US20J4/0l88092Al); lnternatimmI Application PCT/US2013/075767 entitled 

Short-Wavelnfrarecl Super-Continuum Lasers For Natural Gas Leak Detection, Exploration, And 

Other Active Re1notc Sensing Applications;. lLS. Application 14/108,986 filed December 17, 

2013 entitled Short-'vVave Infrared Su1,er-Contimmm La5ers For Detecting Counterfeit Or Illicit 

Drugs Aml Phani1aceutica! Process Control (now· U,S, Patent No. 9,164,032}; U$, Application 

14/108,974 filed December 17, 2013 entitled Non .. fnvasive Treatment OfVa,ricose Veins (U.S. 

Pat. A.pp. PLib. N(1. US2014/0J 8894AJ); and l).S. Application 14/109,(!07 fiJedDecemb-er 17, 

2013 entitled Near--Infrared Super,,Continuum Lasers For Early Detection Of Breast And Other 

Canccrs(n.mv U.S. Patent No. 9,993)59), the disclosures ofaU ofwhich are hereby incorporated 

in their entirety by reforence hetein. 

BACKGROUND 

[OOOSJ With the grovting obesity epidemic, the number of individuals ~.,ith diabetes isalso 

increasing dramaticall.y. For exmnpl.e, there are over 200 million people \vho have diabetes. 

Diabetes control requires monitoting of the glucose I.eve!, and most glucose measuring systems 

availabl.c commerdaHy require dra,ving of blood. Depending on the severity of the diabetes, a 

patient may have to dravv blood. and measure glucose .four to six thnes a day, This rnay be 

extremely painful and incnnvenient for many people, ln addition, for some groups, such as 

soldiers in the battlefield,. it rnay be dangerous: to have to- measure periodically their glucose lev·d 

v,iiih finger pricks. 

tooo9] Thus, tl1erc isan unmet need frw non.-invasive glucose monitming (e.g., monitoring 

gh.1cose v,Vithout dravi-'irtg blnod). The cha!Jenge has been tlrnt a nor1,..invasive systetn «~-quires 

adequate.sensitivity and selectivity, along\vith repeatability of the results.'{ et, this.is a very large 

market, with an e::.-ti:mated annual .market of over $10B in 2(Jl I for sdf-rm,nitoring of glucose 

levels. 
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[0010] One approach to non-invasive monitoring of blood constin1ents or blood analytes 

is to use near-in.frarcd spectroscopy, such as absorption spectroscopy or near-infrared diffose 

reflection or transmission spectroscopy. Some attempts have been made to use bn;iadband light 

sources, such as tungsten lamps, to perform the spc~troscopy. Hov{ever, several challenges have 

arisen in thl~se efforts, First, many other constituents in the blood also have signatmcsin the near

infrared, so spectroscopy and pattern matching, ollen called spectra! fingerprinting, is required to 

distingdsh the glucose \viih sufficient confidence, Second, ihe non-i.r1vasive procedures have 

often transmitted or reJlected light through the skin, but skin has many spectra! artifacts in the 

neat-infratcd that rnay niask the glucose signatures, l\rloreover, the skin may have significant 

water and blood content These difficulties become particularly complka.ted when a weak light 

stn1rce. is used, such as a lamp. More light intensity can help to increase the s.ignaJ levels, and. 

hence,the signa!--to~noise ratio, 

(UOl l] As described in this disclosure, by using brighkl' light sources, such as fiber-based 

$Upercontinunm lasers., supcr--h.tmim.:scentlaser diodes, light--emitting diodz~s or a number oflascr 

diodes, the 11ei.u--infrared signal level fi:\)m bkiod c(mshtuerit<,; rnay be increa.sed. By shining light 

through the teeth, \vhich have fewer sp,~ctral artifacts than skin in the ncar~inirared, the blood 

constituents 1nay be .measured with less interfering artifr1cts. Also, by using rqHem matching in 

spectral fingerprinting and various soft,vare techniques, the signatures ftom different constituents 

in the blood may be .identified. Moreover, value-add services rnay be provided by vlrelcssly 

communicating the monitored data to 11 handhdd device such as a smart phone, and then 

wirekss!y communicating the processed data to the cloud for storit1g, processing. and transmitting 

to se'>/eral locations. 

SUMMARY OF EXAMPLE EMBODUvlENTS 

lOOll] In one embodiment, a smart phone or tablet comp1ises one or more laser diodes 

cdnfigured to be pulsed and to gcnctatelight havil)g one ot more optkahvavelcngths. \ivherein at 

learn a portion of the one or more optical \Vave!engths is a near-infrared \Vavelcngth betv.-'een 700 

nanomei.;.~rs and 2500 nanometets. A first one or more lenses is cz)nfigurcd to receive a portion of 

the Hght from the one or 1nore laser diod.es and to direct at least some 1x:ntion of the recdved light 
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to tissue. An array of laser diodes is configured to be pulsed and to generate light having one or 

.more optical wavelengths, vd1erein at least a portion of the one or tnore optical wavekngths is a 

near~infrared \vavelength bet\veen 700 nanometers an<l 2500 nanometers, A second one or more 

lenses is configured to r,~ceive a portion of the light Hum the array of laser diodes~ 01c army of 

laser diodes and the second one or rnorc lenses configured to fon:n the light into a plurality of 

spots and to direct at least some of fhe spots to tissue .. An infrared camera is configured to be 

synchronized to the at least one of the one or rnore laser diodes to receive at least a portion of 

light reflected from the tissue from at Jea5t one of the one or more laser diodes, vvherein the 

infrared camera genetates datt1 based at least in part (rri the n:ceived light The infrared cari1en1 is 

fmther configun.✓ to be synchronized to the array oflaser diodes to receive light from at least a 

J)()i'tion of the plutality of spots relfocted fro.m the hssne, and wherein the infrared camera 

generates additional data based at least in part on the received light. The infrared c1m1crais further 

configured to: receive light whik the one or more laser diodes and the am1y of laser diodes arc 

ofT and convert the received light into a first signal; and receive light while at least sorne of the 

one or more laser diodes or some of the anayoflaser diodes are on, and converttlic received light 

into a second s1gnaL the received light includii1.g at least a p.art <,f the pm·tion of the Light fron1 the 

at least one of the one or more laser diodes reflected from the tissue, or at !east a part of the portion 

of the light from. the array of laser diodes reflected from. the tissue, The smart phone or tabk~t is 

configured to genei'atc a tv.ro-dimensional or three-dimensional image using a difference behveen 

the first signal and the second signal, and using at least part of the data or at least part of the 

additional data from the infrared camera. The sm.art phone or tablet farther comprises a \Viteks:s 

receiver, a wireless transmitter, a display, a voice input module, and a speaker. 

[OOlJ] Embodiments may include a smart phone or tablet comprising one or more laser 

diodes configured to be pulsed and to generate light having one or more optical \.vavelengths, 

wherein at least a portion of the one or nmre optical \vavelcngths is a ncar~infrarcd '-Vavel.e11gth 

betv.ieen 700 na.non1t~kts a.nd 2500 nAnoa1eters. ,<\ first one or more lenses is configured to teceive 

a portion of the light fhnn the one or more laser diQdes and to direct aUeast some portion of the 

received light to tissue. An array oflaser diodes is configured to be pulsed and to generate light 

having one or more optical wavelengths, wherein at least a portion of tlw one or more optical 

wavelengths is a neat.-infrared wavelength hcu,;.,cen 700 11tmometcrs m1d 2500 nanornctets, A 
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second one or 1nore lenses is configured to receh1e a portion of the light from the array of laser 

diodes, the array of laser diodes and the second one or more lenses configt1red to fonn the light 

into a plurality of spots and to direct at least some of the spots to tissue, An infrared ca.mcra is 

configured to be svnchronized to tlw at least one of the one or more laser diodes to receive atkast 
'-' ... 

a portion ofhght reflected from the tissue fron1 at least one of the one or rnorc laser diodes, and 

wherein the infrared camera generates data based at least in part on the received light The infrared 

cmnera isforther configured io be syr1chronized to the array oflaser diodes to receive light from 

at least a portion of the plurality of spots reflected from the ti&".iue. \vherein the infrared camera 

gerterates additionaJ data based at least in pmt (rri the received light The smart phone (Jr tablet is 

configvred to generate a hvo,.dimensional or three~dimensional image using at least part of the 

data: or part of the additional data from the infhired camera. The smart ph(me (ff tablet further 

comprises a .vircless teccivcr, a \Virelcss tnmsmitter, a display, a voice input module, and 11 

speaker. 

(0014] ln one ernboditnent, a smart phone or tablet comprisz~s one or more laser diodes 

configured to be pulsed amJ to ger1etate light having nne or mnre (}ptical V1ilWelengths. whetcin at 

least tl po1tion of the one or more optical .vavdengths is a m.~ar~infrared wavelength between 700 

nanometers and 2500 nanon1eters. A first one or more lenses is configured to receive a portion of 

the light from the one or more las.er diodes and to direct at least some portion of the received light 

to tissue. An array of laser diodes is configured to be pulsed and to generate light havingo.ne or 

more optical \vavdengths, wherein at least a portinn of the one or more optical '1,v:1vekngths is a 

near-infrared v.,ravelength bet\.veen 700 nanometers. and 2500nanometers, A second one or more 

lenses is configured to receive a portion .of the light frm.n the array .of laser diodes, the array of 

laser diodes and the second one or more lens.es configured to fom1 the light into a plurality of 

spots and to direct at least some of the spots to tissue, \\'herein the plurality of spots are also 

fo1111ed at least in part by using a11 assembly in front of the array of laser diodes; A . .n infrared 

ca111cta is co11figured to be sy11chro111zed to the at least one of the one or 111.ote laser diodes to 

receive at least a portion of light reflecte.d from Uw tissue from at least one ()f the one or more 

las1N· diodes. wherein the infrared camera generates data based at least in part on the receiv'cd 

light, The infrared cam.era is further configm-ed to be synchronized to the array of laser diodes to 

receive light from at least a portitm of the plurality of spots. reflected from the tissue~ W'hereiri the 
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infrared camera generates additional data based at least in pari. on the received HghL The smart 

phone or tablet is configured to generate a t\vo-dimensional or thrce-dhncnsional frtw.gc using at 

!cast part of the data or part of the addit.ional data from the infrared camera, The snmrt phone or 

tablet farther oompriscs a w-irdcss rcoeivcr, a wireless transmitter, a display, a voice inputmoduk, 

and a speaker. 

BRIEF DESCRIPTION OF THE DR/\. \VJNOS 

[00151 For a more complete understanding of the present disclosure~ and :for further 

features and adva11tagcs there(rt: tefen:nce fa t:ICJ\V nHi:dc t(, the follov,dng description taken ill 

conjonctlon \.vith the accompanying dnnvings~ in ,vhich: 

[0016] FIG, 1 plots the transrnittance versus -i.vavenmnher fr1r glucose in the mid.:."vave 

ahd long-:-·wave inihtred \Vavdcngths between approximately 2.7 to L2 microns, 

(001'7] FIG, 2 iUustratcs measurements of the absorbance of different blood c:onstitucnts.~ 

such as gh1cose1 hetnoglobin, and hetnoglobin A le. The. rncasri.rements are done using an FTIR 

spectrQmetcr in san1ples v.dth a 1 mm path length. 

(0018] FIG. 3A shows the nom1alized absorbmtce of water and glucose {nat dnt\\-'11 to 

scale), Water shows transmission \vindo\vs bd,:vcen ,ibout 1500-1850 m.n and 2050-2500 mn. 

[00191 FJG. 3B ilhbtrntcs the absotbancc of hemoglobin and oxygenated h,:moglobin 

overlapped ·with wateL 

{0020] FIG, 4A. s.hoi.vs measured absorbance in different concentrations of glucose 

solution over the wavdength range of about2000 to 2400 nr:n. This data is collected using a S\:VIR 

super.,continmrm laser vidth the. sarnple path length of about LJ nu-n, 

[00211 FIG. 4B illustrates measured absorbance in different concentrations of glucose 

solution over the "\\..-avde11gth range of about 155(} to l ROO ntn. -n1e data is collected using a SWIR 

super-continuum laser with a sa:m.plc path kngth of about 10 tnm. 
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[00.22] FIG. 5 iUustrates the spectrum for different blood constin1ents in the \.Vavelength 

range of about 2 to 2.45 microns (2000 to 2450 ntn). 

{00231 FIG. -6 shows the transmittance versus \vavdength in microns for the ketone 3-

hydroxvbutvrate. The \\iaveJength range is ar,p· mximatelv2 to 16 microns. 
~ ..,, . ..... II..,; - -,,I 

100241 FIG. 7 illustrates the optical absorbance for ketones as \vcll as so.me other blood 

constituents in the \Vavclength range of about2100 to 2400nm. 

[00251 FIG, SA sho\vs the first derivative spectra of ketone and protein at concentrations 

of 10 giL (left), ln addition. the first derivative spectra t'Jfurea, creatinine, and glucose ate shtAvn 

on fhc right at concentrations of 10 g/L 

[0026] FIG. 8B Ulustratcs the near infrared absorbance for triglyceride. 

100211 FIG, SC ~hmys the near-infrared reflectance spcc.trurn for chole:st:emL 

[0028j FIG. 8D illustrates the ncar-infr,.1.red ret1edance versus ,vavdengfh for :various 

blood constituents; including chok~sterol, gluc(}Sl\ album.in, uric acid~ and ure.a. 

FIG. 9 sho'>vs a schematic of the human skin. In particular, the den:nis may 

comprise signHica11t amounts of C<.)llagen, dastin, lipids~ and ,vater. 

[00301 FIG, 10 illustrates the absorption coefficfonts for v,iater (including scattering), 

adipose, collagen, and dastin. 

{0031] FIG, I l shows the dorsal of the hand, where a differential n1easurement rnay be 

made to aUeast pa-1tially compens,ate fbr or subtract oui the skin interfen.mcc, 

(0032] FIG, 12 sho\vs the do6,t1! of the foot, \'(.ihere a difierentiaI measurement ntay be 

made to at least partially compensate for or subtract out the skin interference. 

100331 FIG, BA shows an eri1bodiri1errt that mayc<)mprise nmltipie collimated m· fi.wu~ed 

light beams, 
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[00.34] 

bdow it. 

{00351 

FIG. 13B Hlustrates a typical human nail tissue structure and the capillary vessels 

FIG. 14 shcnvs the attenuation coefficient for seven nail smnpl.cs that arc aUow:ed 

to stand in an environment vvith a humidity level nf 14%1. These coeff:icients arc measured using 

an FTIR spectn-;in1eterover the near-infrared \Vavelength range of approximately 1 to 25 microns. 

Below· is also included the spectrum of glucose, 

[0036j FIG. 15 illustrates the strnctmc of a too-th, 

[0037] FIG. 16A sho,vs fhe attenuation ct,efi1dent for dental enarnel and water versus 

wavelength from approximately 600nm to 2600nm. 

[0038] FIG. 16B illustrates the absorption spectrum of ii1tact enarnel and dentine in the 

wavelength range of approxinmtcly 1.2 to2,4 micrnns. 

[0039] FIG. 17 shows the near infrared spectral reflcctat1cc over the ,-vave!ength range of 

approximately 8(}0mt1 to 2500nm front an QC(Jusnl tooth surfoqc. The black dianwnds cotrespond 

to the reflectance fron1 a sound, intact tooth secHcm, The asterisks correspond to a tooth section 

with an enamel lesion. T'he cird% comts.pond to a tooth section with a dentine lesion. 

f0040j FIG, 18A ii !ustrates a clamp design of a human interface to cap over one or more 

teeth and perform a non-invasive rneasurement of blood constituents. 

(0041j FIG. 18B sho"vs a mouth guard design of a human interface to petfom1 a.non¥ 

invasive measurement of blood constituents. 

(0042] FlG. 19 illustrates a b!Qck diagra.111 or build.ing blocks for constx'ucting high p()'i•ver 

laser diode assemblies, 

{0043) FIG, 20 shows a platform arcJ1itecture for diffotent wavelength ranges for an all-

fiber,.integratcd, high pmvered, superycontinuum light S{)Urcc, 

(0044] FIG. 2 ! iUustrates one embodiment of a shorty,vavc infrared (S\\lIR) super" 

continuum. (SC) light source. 
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[0045] FIG. 22 shmvs ihe output spectrum from theSWIR SC laser ofFI(l 21 \vhen about 

l Orn lcn:gth of fiber fi)r SC generation is used, This fiber is a single-modi..\ non-dispersion shined 

fiber that is optimized for operation near 1550 ntTI. 

{0046] FIG, 23 illustrates high OO't\ret S\"\(IR-SC lasers that mav generate light between ..... t .,., i...: -

approximately L4-L8 microns (top) or approKimatcly 2-2.5 micn-;ins (bottQn1). 

(0047j FIG. 24 schematically sho\\>s that the medical measurement device can be part of 

a persrmal or body area network that comrnunicates <vvith another device (e.g., srnart phone or 

tablet) that communica.t,~s '-Vith the cloud. The cloud may in turn communicate inlbrrnation \:Vith 

the user, ht.~althcar·e providers, or other desig,11ated recipiertts. 

10048] FIGURE 25 sho-.. vs the experimental set-op fnr 1~ tdh~ction-spectroscopy based 

stand-off detection s:ystem. 

[0049] FIGURE 2 6 shaw s W'hat might be an eventual fl O\¾'-chart o fa smart manufacturing 

process, 

DETAILED DESCRIPTION 

(00501 As required, detailed embodiments of the pre.sent disclosnre aJe disclosed. herein; 

however, it is to be understood that the disclosed embodiments are nwrdy exemplary of the 

disclosure that may be embodied in various and Hltcrnativc fonns. The figun.is arc not m.'C:cssnrily 

to scale; some features may be exaggerated or minimized to show details of particular 

,:omponents, Thcrdbrc, specific structural and fimctional details disdos\.'{t herein are not to be 

interpreted as limiting, but merely as a representative basis for teadiing one ;:.kiikd in the art to 

variously e.mploy·thc present disclosun.~. 

[00511 Various ailments or disc.:1.scs. rnayrequirc measurement ofthe cqncentmtion of one 

fff 1norc blood constituents. For example, diabetes may require measurement of the blood glucose 

and HbAJ c levels, On the other hai1d, diseases or disotdern characterized by impaired glucose 

metabolism may require the measurement of ketone bodies in foe blood, Examples of impaired 

glucose metabolism diseases include Alzheimer's, Parkinson\,, Htlhtiti-gton's, and Lou Gehrig's oi' 
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amyotrophic lateral sclerosis (ALS), Techniques related to near-infrared spectroscopy or hyper~ 

spectral itnagin:g .may be partirnlarly advantageous for non-invasive 1110nitoring ofsotne of these 

blood constituents., 

{0052] Hypct-s.pcctral images 111ay provide spectral information to identi(y and 

distinguish between spectrally sim.ilar materials1 providing the ability to make proper distinctions 

among materials with only subtle signatuxe ddlerences. ln the SWJR wav'elcngth range, 

numerous gases, liquids and solids have unique chen1ical signatures, particulady materials 

cornprising hydrn-carbt)n bonds, Q.,.H bonds, N-H bonds, etc, Therefore., spectroscopy in the 

S\VIR m.av be attractive frx stand~off or remote sensin2 of materials basc'tl on their chemical 
~ . . . . . . . . . y . . 

signature, ,vhich may C(.nnpkmentother imaging information. 

f0053j One embodiment of remote sensing that is u8cd to kkmtify and classil3r various 

materials is soc.ca.lled "'hyper-spectral irnaging," Hyper-s:pcctral sensorsnrn:y collect information 

as a set of i111ages, vihere each intage represents a range of \\-'avdengths ov·er a spectral band, 

Hyper-spectral irnaging may deal v.,rith imaging narrow spectral hands ,.ivl~f nn approxirnatdy 

continuous spectralrange. As an example, in hy1)er~s11ectraI imaging the sun may be ustxl as the 

illumination source, and the daytime illumination may comprise direct solar illumination as. -..vell 

as scattered solar (skylight), which is caused by the presence of the atmosphere, Ho,vever~ the 

sun iHmnination changes with time of day, clouds or indemcn.t ,vcathcr .may block the sun light1. 

and the sun light .is not accessible in the night time, Therefore, it \vould he advantageous to have 

a broadband light source covering the S\\11R that may be used in place of the sun to identify or 

das-sily· materials in rcrnote sensing or staml-off detection applications. 

[0054j In one crnbodirn:cnt~ a SW'IR cam,~n.1 or infrared cmnera systern n1ay be used to 

capture the images. The camera may include cme or more lenses on thl1 hi.put, which may be 

adjustable. The focal plane assemblies may he made from mercury cadmium telluride material 

(HgCdTe.\ atid the detectors may also include thcrmo~elcctric: coolers. Altcrntltely~ the image 

sensors tmly be made fn:nn fodintn gaHiunt arsenide (lnGaAs)1 and CMOS translstots may be 

connected to each pixel of the TnGaAs phtltndfode army. The camera may interface wtrelessly or 

with a cable (e;g,, USB, Ethernet cable, or fiber optics cable) to a computer or tabkt or smart 

phone, ,vhere the inHi.ges ntay be captured aitd ptocess~'::d, These arc a: feyv cxa.n:1ples of infrared 
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cameras, hut other S WIR or infrared cameras may be used and are intended to be covered by this 

disclosure. 

{00551 Described herein arej uM some exmnples of the beneficial use of near-infrared or 

S\VIR lm,ers for active remote sensing or hyper~spectral imaging, Ho,vcver, many other 

spectroscopy and identification procedures can use the near-infrared or SWIR light consistent 

,viih this disclosure and axe intended to be covered by the disdosuxe. As one exam.pie, the fiber

based super-conlinumn lasers may have a pulsed m1tput \.vith pulse durations of approximately 

0.5-2nsec and pulse repetition rates of several Megahertz. Therefore, the active remote sensing 

or hn->er,..spectrnl imaging applications mtly also be combined \\cith LIOAR~type applications. 

Nanwly, the distance or time axis can be added to the i.nfom1ation based on Hrnc-of-11ight 

measurements. For this type of infonnation to be used, the detection system would also have to 

be time..,gated to be able to me~sure the time diffi:::n.!nce between the pulses 'K~nt and the pulses 

received, By calculating the round-trip time for the signal, the distance of the object may ht~ 

judged, In another embodiment, GPS (global positioning s:yste111) informafronmay be added, i,-o 

the acti:w ren1Qte sensing Qf hyper-spectral imagety 'WJ)t:dd also havi~ a location tag (1r1 the data. 

1vfon..-over, the active remote sensing or hyper-spectral itnaging infom1ation conld aho he 

co.mbincd \vith two"'dfrncnsional or three-dimensional images to provide a physical picture as ,:vell. 

as a chemical composition identification of the materials. These arc just some modifications of 

the activ'e remote sensing or hypcr-'speciral imaging sy~tcrn described in this disdosure1. but other 

techniques may also be added ot cnmbinations of these techniques may be added, and these are 

also intended to be covered by this disdosJtre. 

[0056] Described herein are just some examples of the beneficial use of near-infrared or 

SWIR lasers for active re.mote sensing or hyper-spectral imaging. However, many other 

spectroscopy and identification procedures can use the 11e~tr-infhlred or S\-VIR light consistent 

,vith this disclos1u"e and ,tre intended to be covered by the disclosure. As one example, Hrn fiber

based super-,continuum lasers may have a pulsed output \Vith pulse durations of approximately 

05-2nscc and pulse re1R~tition rates of stveral tvkgahertz, There~fore, the active r,~mote sensing 

or hyper-spectral imaging applications may also be cmnbined with LIDAR-type applications. 

Namely~ the distance or time a.xis can be added to the infomiation based on time~of,.fligb 

mcasurernents. For this type of information ki be Used, the detecti(Jn system '>V(luld also have to 
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be time_.gated to be able to .measme the tirne difforence bet\veen the pulses sent and the pulses 

recdvccL By calculating the round-trip time for the signal, the distance of the object rtiay be 

judged, In another embodiment, GPS (global positioning system) information may be added, so 

01c active remote sensing or hyper-'spcctral imagery would also have a lo(~ation tag on the d.ata. 

Moreover, the active rernote sensing or hypcN,pt)ctral imaging infonnatkm could also be 

combined '.\•'ith two-dimensional or three-dimensional images to provide a physical picture assveU 

as a chemical composition ider1tific,:ition ofihe rmticri.als, These are just smne rhodific,1tions of 

the active remote sensing or hyper-spectral imaging system described in this disclosure. hut other 

tedmiqu.es may alS(_i be added oi' conibirtatiom, of these tccfo1iques may be. added, and these are 

al.so intended to he covered by this disclosure. 

{0057] ln some i.Ibta11ces, it may be desirable to create multiple locations of focused light 

on the varicose vein. For c:xample, th,~ speed.of the treatrnentmaybe inc:reas,~d by causing thennal 

COflgulatio11 Ol' ocdusion at nrnHip!e locations. rvbitiple collimated or focused light bearns may 

he created in one assembly, In this embodiment; optionally a surface cooling apparatus may be 

used1 when.! a CQOling fluid rnay b~~ t1owt~d either touching rtr i.n close proximity tQ the ::,kin. A.Jso, 

in this particular embodiment tl cylindrkal assembly nrny optionally be used, where th,~ 

cylindrical length maybe several millirneters in length and defined by a clarnp or mount placed 

on or near the leg. In one en1lmdiment, a windmv and\1t Ienslet array is also shov,'n on the 

cylindrkal surfr1ce for perrnittingthe light to be incident on the skin and v'aricose vein at multiple 

spots. The knskt array may comprise circular, spherical or cylindrical lenses; depending on the 

type of spots desired, As before, one advantage of placing foe knslet array in close proximity to 

the skin and varicose vein may be that a high NA, lens r.nay be t1sed .. Also,. the input .from the 

!ens and/or mirror assembly to the lensiet atray may be single large beam, or a plurality of smaller 

beams, ]n one embodiment, a plurality of spots may be created by the lens!et array to. cause a 

plurality of locations of themrnl coag11latio11 in fhe varicose vein. Any number cif spots may be 

used and are intended to be cnvered by this disclosure. 

[0058] In a non-li:mii.ing example, a plurnlity: of spots may be used, or what might be 

called a fractionated beam. The fractioirnted laser beam rnay he added to the laser delivery 

assembly or delivery.head in a number of '-'t,l)"S. ln one embodiment, a screen~like spatial filter 

may be placed in the pathway of the beam to be tklivcred lo the biological tissue, The scree.n-

13 

Petitioner Apple Inc. – Ex. 1002, p. 382



OtvINI0lOl PUSA.5 

like spatial filter can have opaque regions to block the light and holes or transparent regions, 

through wl1.ich the l.ascr bean1 may pass to the tissue sample, The ratio of opaque to tnmsparent 

regions nmy be varied, depending on the application of the laser, ln another embodiment, a !ens!et 

array can be used at or near the output intetfacc \vhere the light emerges. In yet another 

embodiment, at least a pa.it of the delivery fiber from the infrared laser systern to the delivery 

head may be a bundle nf fibers, \Vhich may comprise a plural.ity of fiber cores surrounded by 

cladding regions. The fiber cores can then correspond to the exposed regions, and the cladding 

areas can approxi1nate the opaque are<1s not to be exposed to the laser light A.s an exa1nple. a 

bundle of fibern niay be excited by at least a part of the laser system (Jutput, and then the fiber 

bundle can be fused together and perhaps p:ull.ed down to a desired diameter to expose to Hie tissue 

sample nca.r the delivery head. In yet another emb1,)diment, a phot(}11ic crystal fiber n:my be used 

to create the fractionated !a,scr beam. ln one 1101t~!imiting ex1m1ple. the photonk: crystal fiber cµn 

he coupled to at least a part of the laser system output at one end, and the other end can be coupk-d 

fo the delivery head. ln a funher example, the fractionated laser beam may be generated by a, 

heavi!ymulti--mode fiber. where fhe speckle pattern at fhe output may crcatG the high intGnsity 

and knv intei1sity spatial pattern at the outpuL Altlwugh several exe,mplary teehniques ate 

provided for creating a fractionated laser hearn, ofher techniques that can be compatible \Vtth 

optical fibers are also intended to be included by this. disclosure, 

[0059j Although the output from a fiber laser 1nay be from a single or umlli-mode fiber, 

different spatial spot siz,es or spatial profiles may be beneficial for dilTerent applications. For 

example. in some instances it may be desirable to have a series of spots or a fractionated beam 

with a grid of spots. ln one embodiment, a bundle of fibers m a light pipe with a plurality of 

guiding cores may be used, ln another embodiment, one or more fiber cores may be follmvcd. by 

a knslet array lo create a plurality of collimated or focused bean)&. In yet another e1nbodiment, 

a delivery light pipe may be foHov,··ed hya grid~hke structure to divide up the beam into a plurality 

nf spots, 171ese at'e specific exa11"iples of beam shllping, and other apparatuses and methods r.nay 

also be used and are consis:tcnt witl1 this disclosure. 

{006-0] /\s used throughout this document, the tenn ''couple1' and or "coupled" refers to 

any direct or indirect communication bet,vecn t\\'O or more elements, whether or not those 

eleri1errts are physiraUy c.ormected to one another, As used thrnughnut !his disck)sure, fhetern1 
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"spectroscopi; means that a tissue or sample is inspected by comparing diffo.rent features, such 

as wavelength (or fi.•cquency\ spatial location, transnlis:skm, absorption, reflectivity, scattering, 

refractive index, or opacity, In oneem.:bodiment, "spectroscopy" may mean that the ,vavelength 

of the light source is varied; and 01c transmission~ absorption or rdfocti vity of tllc tissue or sample 

is measured as a function of\vavelength, In another ernbodirneni, nspectroscopy" may m.ean that 

the \.Vavelength dependence of the transmission, absorption or reflectivity is compared between 

different .spatial locations on a tissue or .sa.mple. As an ill.ustration, the 11spectroscopy" nmy be 

perfom1ed by varying the wavelength of the light source; or by using a broadband light source 

and analyzing !ht~ sigr1al usingaspeCti\)metcr,wave.nieter. or ophcal spectrum analyze!', 

As used throuchout tllis document. the term "fiber Iaser11 refers to a laser or .. . . ~, . . . . . - . ·. ' ·' - . . - . ·. . . . ' 

oscillator that has as a.n output light or :m optical beam, wherein at least a part of t11e laser 

comprises an optical fib:,::L For instanc,~, the fiber in the "fib:,::r laser" nrn:y c(:.irnprise ~inc of or a 

coinbination of a single 1node fiber, a multi-mode fiber, a n1id-ir1frared fiber, a photor1ic crystal 

fiber, a doped. fiber, a gain fiber, ot, more generally, an apprpximatdy cylindrically shaped 

-..vaveg~1ide or light .. pipe. In one ernbodiment, th~~ gain fiber may be dtrp:ed \vith rare earth material, 

such as yiterbimn, ,~rbium, and/or thulium. In anQthcr embodiment, the mid--infrared fiber may 

co.mprisc one or a cmnbination of fluoride fiber, ZBLAN fiber, clrnlcogenidc fiber, tellurite fiber, 

or germaniurn doped fiber. ht yet anothet embodiment, the single mode fiber may include 

standard single-1node fiber, dispersion shifted fiber, non-zero dispersion shifted fiber, high

nonJinearHy fiber, and small core siz.e fibers, 

[0062j As used throughout this disclosure, the ienn "pmnp laser" refers to a laser or 

oscillator faat has as an output light or an optical beam, \.Vherein the output light or optical bcarn 

is coupled to a gain medium to excite the gain rt1e<lium, which in turn may amplify another input 

optic~ll signal or bear:n. In one particular c7rnmple, the gain mcdiurn may be a doped fiber,such as: 

a fiber doped vdth yHcthium, erbitm1 or thuli urn. In one cmbndimet1t, the ''putnp laser" tnay be a 

fiber laser, a solid state laser, a laser involving a nQnlinearcrystal,an optical parametric oscillator, 

a semiconductor laser, or a plurality o:fsemiconduch.lr lasctsthat maybe multiplexed together, In 

another etnbodirnent, the ''pump laser'' may be coupled to the gain l'nedium by usi11g a fiber 

coupler, a dichroic mirror, a multiplexer, a \Vavekngth division multiplexer, a grating,, or a fused 

fiber coupler, 

15 

Petitioner Apple Inc. – Ex. 1002, p. 384



OtvINI0lOl PUSA.5 

[0063] .As used throughout this document, the term. !
1super-continuurn1r and or 

"supcrcontinu(tm" and or ••sen refers to a broadband light beam or output that ctrntprises a 

plurality of wavelengths, In a particular example, the plurality of wavelengths may be adjacent to 

one-another, so that the specCtrum of the light beam or output appears as a continuous baud \\·hen 

r.ncasured. with a spectromder. ln one embodiment, the broadband hght beam r.nay have a 

band\vidth of at least 10 nm. In another embodiment; the "super-continuum'' may be generated 

through nonlinear optical interactions in a rnedium,. such as an optical fiber or nonlinear crystaL 

Forexample, the '':super-continuum" may be generated through one or a com bin a ti on of nonlinear 

activities such as lbtu--v,rave mixing, ihe Raman effect, modulational instabihty, m1d self-phase 

modulation. 

{00641 As used throughout this disclosure, the terms "optical light'1 and or 11optical beam" 

and or "light beam" r;:;~fer lo photons or light transmitted to a µfffticular location in space. The 

"c.)ptieal tight" and or "optical b,rnm" and c.w "light hearn" may ht~ rnodulated or utunodulated, In 

one embodiment, the "optical light" and or "optical beam" and or "light beam" may originaie from 

a fiber, a fiber laser, a laser, a light emitting diode, a lamp, a pump laser, nr a light source. ln 

general, the ''nem·~infrnred (NIR)" region of the elcdromagnetk sp,~ctmm covers behvecn 

approxirnatdy 0,7 .micr,n1s (700 m.n) to about 2.5 m.ierons (2500nm), Ifowever1 it may also be 

advantageous to use just the shott-\.vave infrared bet\.veen approxin1ately l .4 microns ( 1400 nm) 

and about 2.5 microi1s (2500 nm), One reason for preferring the SWIR over the entire NJR. rnay 

be.to operate in the S.<.H-:alled '•eye~safe'' windm:v, \vhich corresponds: to wavelengths longer than 

about 1400 nm, Therefore, for the remainder of the disclosure the S\VIR '>Vil! be used for 

iHustrntive purposes. lfow:cvet\ it should be clear thatth:c discussion that follm.vs coµld also apply 

to using the NIR \.vavelength range, or other wavelength barids. 

Spectnnn for Glucose 

{0065j Otie molecule of interest is glucose. The glucose molecule has the chemical 

formula CJ-InOc,, so it has a mut1ber of hydrO•'l~athon bonds. An e.xample of the infra.re~i 

trartsrnhtance. of glucose l 00 is illustrated in FIG. l. The vibrational spectroscopy shows that the 

strong~st lines for bcncling and stretching rnodes of C--H and 0--H bonds Uc in tl1c \vavclength 

range of approximately 6-12 mk.rt)ns. Hov..,.-ever, light s<nirccB and di..~tcctorn are mwc difficult in 
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the mid-\vave infrared and !ong-\vave infrared, and there is also strongly increasing water 

absorption in the hunmn body beyond about 2,5 rnicrons. Al.though v,ieaker, there arc also non

linear cmT1binations of stretching and bending modes behveen about 2 to 2.5 microns, and first 

overtone of(>-H stretching modes between approximately l ,5-1,8 microns, These signatures may 

foll in valleys of ,vi1ter absorption, perm.itting non-invasive detection through the body, In 

addition, there are yet ,veaker foatures from the second overtones and higher-order combinations 

bct,veen aboui 0.8-L2 microns; in addition to being \\'caker, these {1%-iturcs may also be masked 

by absorption in the hemoglobin. Hence~ the short-\vave infrared. (S WfR) ,vavelength range of 

apprt)xhnatdy .I .4 h) 2 . .5 mici'Ol1S rna.y he an auta:t,tivc v;iindow fi-:ir ncar-infraicd spcclf()SCOpy of 

blood e:onstituents. 

{0066} As an example, met1surements of the optical absorbance 200 of hemoglobin, 

glucose and HbAlc have been performed. using a Fourfor-TransJbnn Infrared Spectrometer-"" 

FTIR. As FIG, 2 shtwvs. in the SWTR \lVilvelength range hemoglobin is nearly flat in spectrum 2ffl 

(the noisq at the edges is due to the weaker light signal in themcasmemcnts). On the other hand. 

the glu.cose absorha1Ke 202 has at least fivt~ distinct peaks near 1587 nm, 1750 nm, 2120 nm, 

2270 11111 and 2320 nm. 

{0067] FIG. 3A overlaps 300 the normalized ahsorbance of glucose 301 ,vith the 

absorbance.of wakr 302 (rwtdrav.-n to scale). It may be seen that v.,..-ater has an absorbance feature 

heJ<,,;reen approximately 1850 nm and 2050 mn, but w-ater 302 also has a nice transmission ,vindov,,, 

bet\vecn apprnximatdy I.500~1850 nm and 2050 to 2500 mn. For ·wavelengths less than about 

1100 mn, the absorption of hernoglobin 351 and oxygenated hemoglobin 352 in FIG, 3B has a 

number of features 350, \vhich may make .it more difficult to measure blood constin1ents. Also, 

beyond 2500 nm the ,;;vater absorption becomes considerably stronger over a ,vide W'aveletigth 

range .. Thcn.!fore, an advimtageous: windmN fbr measuring glucose and other blood. constituents: 

tnay be in the SWIR bct,veen 1500 and 1850 nm and 2050 to 2500 nm. These ,.ire exemplary 

waveJength ranges, and other ranges can be used that \Vould still fall \Vithin the scope of this 

(tisclosurc. 

[00681 One fnrther consideration in choosing the laser \:\.'avelength is known as tlw "eye 

safo<' v.,.-fru.k)w· for wavelengths longer than about 1400 nm. In pai'ticular, \vavdengih~ in the eye 
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sa:fo 'llindo\v may not transrnit down to the retina of the eye, and fherefore, these wavelengfhs 

.may be less likely to create permanent eye damage. The near-infrared wavelengths have the 

potential to be dangerous, because the eye cannot see the ,vavdengths (as it can in the visible), 

yet they can pencttate and cause damage to the eye, Even ifa practitioner is not looking directly 

at the laser· bearn, the practitioner's eyes may recd ve stray light fron1 a reflection or scattering 

from so.me surface, Fl ence, it can ahvays be a good practice to use eye protection \\'hen \VOrking 

around lasers. Since wavelengths longer Umr1 about 1400 n.m arc subsl:anti.all.y not transmitted to 

the retina or substantially absorbed in the retina, this \Vavekngth range is kt10\\T! as foe eye safe 

,,\,·it1dow, For '>vavclengtlw longer than 1400 nnl, in general 6nly !ht~ cornea of the eye may receive 

or absorb the light radiation. 

{0069} Beyond measuring blN:id constituents such as glucose iising FTIR spectrometers, 

measrirementshave also been conducted in another embodiment using super-continuum lasers, 

,;vhich ,;vi!l he descdbed later in this disc.IosUcre, 1t1 th.is particular embodiment, smne of the 

exemplary preliminary data for glucosq absorhance arc illustrated in FIGS. 4A and 4B. The 

optical spectra 401 in FIG. 4A for different levels nf glucose concentration in the wavelength 

range bet\vcen 2000 and 2400 nm sho\V the three absorption peaks near 2120 nm (2.12 ~un), 2270 

nrn (2,27 inn) and 2320 mn (2-32 ~tm). Moreover, the optical spectra402 in FIG. 4B for different 

levels of glucose concentration in the wavelength range between 1500 and 1800 nm shmv the two 

broader absorption peaks near 1587 nm and 1750 nm, It should be appreciated that although data 

measured '1.vith FTIR spectrrimeters or super~contfaumn lasers hav-e been iHustraicd, other light 

sources can also be used to obtain the data, such as super-luminescent laser diodes, Light emitting 

diodes, a plµrahty of laser diodes, or even bdght lam.p sources that generate adequate tight in the 

S\VIR. 

10070] Although glucose has a distinctive signature in the S\:VIR ,vavclength range, one 

probletn of 11011: ... in 1.rasi ve glucose tnon:itoring is that many other blood constituents also have 

hydro~carbon bonds. Const~quent!y, then.:: can he interfering signals from other constituents in the 

bk)txl .. As an ex.ample., FIG. 5 illustrates the spcdrnm 500 fen~ different blood c.,onstituents in the 

wnvde11gth range of 2 to 2A5rnicrons. The glucose absorption spectrul'n 501 cai1 be mlique with 

its three peaks in this ,va:velength range. However, other blood c.onstituents such as triacetin 502, 

asi.~orbate503, lactate 504, aJartine.505, utca 506,. and BS,,<\ 507 also have specttal foatures in this 
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wavelength range, To distinguish the glucose 501 from fhese overlapping spectra, it may be 

advantageous to have infon'nafion at n.mitipk vmvelcngths, ln addition, it 111ay be advantageous 

to use pattern matching algorithms and other sofhvare and mathematical methods to identify the 

blood constituents of interest In one embodimenti the spectrum may be correlated with a library 

of known spectra to dcten:nine the overlap integrals,. and a threshold function may be used to 

quantify the concentration of different constituents, This is just one way to perfonn the signal 

processing,. and many other techniques,. algot"ithms, and soth.:.,,'ate may be used and would foll 

v,,·ithin the scope of this disclosure. 

Ketone Bodies Monitoring 

{0071.] Beyond glucose, there are many other blood constituents that may also he of 

interest for health or disease monitoring. 1n another t\tnboditnent, it may be desirous to monitor 

the level of ketone.bodies in the blood strean1, Ketone bodies are three water:-soluhle compounds 

that arc produced as by-products vihen fat1y acids arc broken do"',·n for energy in the liver. I\vo 

of the three are used as a source of energy ir1 tht; heatt arid brain, •.vhile the third isa waste pn.)duct 

excreted from the body .. In particular, the thr(,~ endogentms ketone bodies arc acetone, acetoacetic 

acid, and beta-hydroxyhutyrate or 3-hydroxybutyrate,, and tile ,vaste product ketone body 1s 

acetone. 

[0072] Ketone bodies may be used for energy, ~>here (hey are ti'ansported from the liver 

to (;)ther tissues. The brain may utilize ketone bodies when sufficient glu,:ose is not available for 

energy, For instance, this may occur during fasting, strenuous exercise, low carbohydrate,., 

kctogenic diet and in neonates, Unlike most otherlis:suesthat have additional energy sources such 

as fatty acids during periods of lmv blood glucose, the brain cannot break do:\vn foUy adds and 

relics instead on ketones. Inoncembodimcn\ these ketone bodies are detected, 

[00731 K.etone bodies may also be. used fhr reducing or clirninating symptorns of diseases 

or disorders characterized by i111pafred glucose ll'ietabolisrn, For example, diseases associated with 

reduced neuronal metabolisrn of glucose include Parkinson's disease, Alzheirner's disease, 

amyotrophic lateral sdero$is (ALS; also called Lou Gehrig's disease), Huntington's disease and 

epilepsy. In one embodiment, monitoring of alternate sources of ketone bodies that may he 
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administered oral!y as a dietary supplement or in a nutritional composition to counteract some of 

the glucose metabolism in9ainncnts is performed. However, if ketone bodies supplements are 

provided, there is also a ne.ed to monitor the keione level in the blood stream, For instance, if 

elevated levels of ketone bodies: arc present in the body, this may lead to ketosis;. hyperketonemia 

is also an elevated level ofketone bodies in the blood. In addition, both acetoacetk acid ~rnd betac

hytiroxybutyi'ic acid are acidic, and, if levels of these ketone bodies are too high; the pH ofthe 

blood nrny drop1 resuliir1g in ketoacidosis. 

10074] The general ftwmu!a for ketones is Cul-i::inn, In organic chemistry, a ketone is an 

organic comp()Und ,vith the structure RC(--.::o)R\ where, R and R' can be a variety of carb011~ 

containing substitucnts. It featMres a carbonyl group (C==O) bondeii to t\VO other carbon atoms, 

Because the ketones conta.ir1 the hy<ltotarbor1 bonds, there might be expected to be features in the 

S\VIR,, similar in strn,,turc to those found for glucose. 

[00751 The infrared spectrum 600 for the ketone 3"hydroxybuiyra.· ~ te is iJlustrate<l in FIG. . . . 

6. J l~St as in glucoge, there are significant features in the 1nid-- and lorig",vave infrared between 6 

to 12 microns, but these may he difficult to observe non-invasivdy; On the other hand, there are 

some features in the S\.VIR that tna.y he weaker; but they could potentially be observed non~ 

invas.ively, perhaps. through blood and ,vater, 

[0076] The optical spectra 700 f1..,r ketones as 'well as srnTie other blood constit11ents ate 

exemplified in FIG. 7 in the wavelength range of2100 nm to2400 nm, In this embodimeni, the 

absorbance fbr ketones is 701, v.·-hik the absorbance for glucose is 702. Hotvever, there are alsn 

features in this vvave!ength range for other blood constituents, such as urea 703, albumin or blood 

protein 704, crcatinine 705, and nitrite 706. In tfos ·wavelength range of 2100 to 2400 r.u:n, the 

features for ketone 701 seem more spectrnlly prormurtced than even glucose; 

[00771 Diffore.rrt signal processing techniques can be. used to enhance th.~. spectral 

di!Tct'ences betw-een different constituents, fa one embodiment, tllc fitst or second derivatives nf 

the spectra rnay enable better discrimination betv,reen substances. The first derivative may help 

remove any flat of€5et or background, \vhile the second derivative rnay help to remove any sloped 

otlsetorhackgnJund. ln some instances, the first or second derivative may be applied after curve 
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fitting or smoothing foe reflectance, transmittance, or absorbance. For exarnpk, F:IG. 8A 

iHustrates the derivative spectra for ketone 801 and glucose 802, \v·hich can be distinguished frmt1 

the derivative spectra for protein 803, urea 804 and creatinine 805. Based on FJG. 8A, it appears 

friat kctones 801 ma~.r have a more pronounced difforencc than even glucose 802 in the wavelength 

range betv-/een 2100 and 2400 mn. Therefore, ketone bodies should also be capable of being 

monitored using a non-invasive optical technique in the SWlR, and a different pattern matching 

library could be used for glucose and ketones. 

Hemoglobin AJ c JV!onitoring 

{0078] Ari.Other blood constituc11t that may be of interest for monitoring of health or 

diseases. is hemoglobin Ah.\ also kno'-\tn as HbAlc or glycated hemoglobin (g1ycol~hcmoglobin 

or glycosylated htanoglobin). HbA1 c is n fotm of hemoglobin that is nwasun,~d pt:imarily to 

identify the average plasma glucose concentration over prolonged periods oftimt:\ Thus~ HhA le 

may serve as a marker for avetage blood glucose levels over the previous months prior to the 

meast.m~ments, 

{0079] In one embodiment, when a physician suspects tlrnt a patient may be diabetic; the 

measurement ofHbAlc may be one Qfthc first tests that are conducted. An HbAlc level less than 

approxirnatdy fr};) may be considered normal. On the other hand, an HbAlc. level greater than 

approximately 6S~{1 may be considered to be diabetic; ln diabetes mel!itus, higher amounts of 

HbAJc indkate poorer control of bfood glueose levels. Thus~ monitoring the HbAk in diabetic.: 

patients rnay improve treatmenL Current techniques for measuring HhA le require drawing bloQd, 

,vhkh may be inconvenient and painful The point-of-care devices use irmnu.noassay or boronate 

affinity chrmnatography, as an example. Thus, there is aJso an umnct need for non-invasive 

monitoring ofHbAlc. 

[00801 FIG, 2 illustrnti;}s the FTIR n1easuremcnts of HbAlc absorbance 203 over th,~ 

\-vavelength range bctvvcen 1500 and 2400 11111 frw a c.onc.enttation of appn.)xin1atdy l rng:irnL 

\Vhereas the abs:orbance of hemoglobin 20 l over this vvttvelength range is approximately flat, the 

HbAlc absorbance 203 shovvs broad features and distinct curvature. Although the HhAlc 

absorbance 203 does no1 appear to exhibit as pronounced features as glucose 202, the non-
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invasive SV/JR measurenwnt should be able to detect HbAJc with appropriate pattern matching 

algorithms, l:Vloreover, the spectrum for HbA l c rnay be fort.her enhanced by usfog first or second 

derivative data, as seen for ketones in FIG. 8A. Beyond absorption, reflectance, or transmission 

spectroscopy~ it ma~.r also be possible to detect blood constituents such as HbAlc using Raman 

spectroscopy or surface-enhanced Ram.a:n spectroscopy, ln general, Raman spectroscopy rnay 

require higher optical pcr.ver levels, 

[0081] .As an illustration, non-invasive measurement of blood constituents such as 

glucose, kett)ne bodies, and HhAl c has been discussed thus far. Hovvever, other blood 

com:Hitucnts can also be measured using similar techniques, and the,se are also intended to be 

C(Jvercd by thh discfosure. fo otlwr embodiments, bkK1d constitµents such n,s proteins, albumin, 

urea, crnatinine or nitrites could also he measured. For instance, the same type of S\VUt optical 

techniques might be used, but the pattern matd1ing algori:fhms and sofhvare could use difforent 

library features ·or functions for the different constituents. 

10082] In yet m1othcr embodiment, the optical techniques described in this disclosure 

could also be w~ed to measure levels of triglycerides. Triglycerides arc btmdks of fi.,ts that may 

he Jbund in the blood stream, particularly atler ingesting meals. The body manufactures 

triglycerides from carbohydrates and fatty foods that arc eaten. In other \Vords, triglycerides are 

the body's storage forrn of fr1L Triglycerides are cm.nprised of three .fatty acids attached to a 

glycerol molecule, and measuring the lcvd of tdglyceridcs may he .important for diabetics. The 

triglyceride levels or conccntnllions in blood may be rated as follows: desirable or 1mrmal may 

be less than 150 rng/dJ; borderline high may be 150-199 mg/dl; high may be 200-499 mg/111; and 

very high may be 500 rng/dl or greater, FIG, 8B illustrates one example of the near-infrared 

absorbance 825 for triglycerides. There are distinct absorbance peaks in the speciturn that should 

be measurnble, The characteristic absorption bands may he assigned as follows; (a) the first 

overHmes of C--H sttetching vibrntidns (1600- l 900 nni); (b) the region of second overtones of C

~H stretching vibrations(] 100-1250 nm); and, (c) two regions (2000-2200 nm and 1350-1500 

nm) that comprise bands due lo combinations of C--H stretching vibrations and other vibrational 

rnodes. 

22 

Petitioner Apple Inc. – Ex. 1002, p. 391



OtvINI0lOl PUSA.5 

[0083] .A further example of blood compositions that can be detected or measured using 

near-infrared light includes cholesterol monitoring. For example, FIG. 8C shows the near..;infrared 

reflectance spectrum for cholesterol 850 ""ith wavelength in microns (µm), Distinct absorption 

peaks arc observable near 1210 nm (1.21 ~tm), 1720 nm (L72 µ:m),. and belvveen 2300-2500 nm 

(2.J-2.5 vrn). A.lso, there are other features near "1450 nxn (] .45 pm) and 2050 mn (2.05 inn). In 

FIG, 8D fhe near-infrared rcfiectances 8.75 are displayed versus \.Vavelength (nm) for various 

blood constituents. The spectmm for cholesterol 876 is overlaid with glucose 877, albumin 878, 

uric acid 879, and urea 880, As maybe noted from FIG. 8D, at about 1720 nm and 2300 nm, 

clwtcstcrol 876 re,ichcs approxinfaterefiectance peaks, while sorne of the other analytes are in a 

more gradual mode. Various signal processing methods may be ust✓ to. identify and quantify the 

C1,)r1centration nf ch(,lesterol 876 andlorglu1,~ose 877. or smne ofthe other blood constituents. 

{00841 As illustrated by FJGS. 5 and 7, om.~ of the issues in measuring a particular blood 

constihientis the i.riterfr~titlg and overla:ppit1g signal fi\)n1 other blood constitrn .. mts. The selec.tion 

of the constituent of interest may be improved using a nu1nbcr of techniques .. For example, a 

higher light level ot intensity 1nay irnprov<.~ HH.~ signal-h.HWise rntit) frir th<.~ mt~asuren1enL Secnnd, 

1111Hh,~ma1ical modeling and signal processing methodok>gics may help to reduce the int,~rforc1tce, 

such as multivarfrite techniques, rnultiple linear regression~ and fact.or-based algorifhrn.s, for 

example. Fot instance, a number of mathematical approaches include rnu.ltiple linear regression, 

partial least squares, and principal component regression (PCR). Also, as ill~rntratcd in FIG. 8A, 

various mathematical derivatives. including the first and second derivatives, may help to 

accentuate differences bet\Veen spectra, In addition, by using a \Vider wavelength range and using 

more sampling ,vavdcngths 1nay improve the ability to discriminate one signal _from another. 

l\foreover~ it may be advantageous to pulse the light smrrce \Vtth a particular pulse width and pulse 

repetition rate, and then fhe detection system can measure fhe pu:lsed light returned from or 

transmitted through the tissue. Using a lockyin type technique (e.g,, detecting at the same 

frequency as the pulsed light source and aho possibly phase locked to the sHr.ne signal), the 

detection system may be able to reject backgn,m1d (,r spurious signals and increase the signal--to-

noisc ratio ofthe measurement In one particular e:rnbodirnent,. high signal-to-noise ratio ntay be 

achieved t1sing a fiher-ba.,sed St1per .. co.ntinuqm (SC) light soarct.~ (described further herein). Otl1cr 

light sources 111ay also be used, including a. plurality ()f laser diodes, super.:..lumi.Itescent la.scr 
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diodes, or fiber lasers. In one embodiment, an all-fiber-integrated, high-powered SC light source 

.may be elegant for its simplicity. The light .may be first generated frotJ1 a seed laser diode (LD). 

For example, the seed LD may be a distributed feedback (DFB) laser diode \~'ith a wavelength 

near 1542nm or 1550mn, with approximately 0.5-2.0ns pulsed output, and \\11th a pulse rep.ctition 

rate between one kilohertz and abouJ 100MHz or more. 

[0085j Beyond having a pulse \vidth~ the laser output can also have a preferred repchtion 

rate. For pulse repetilion rates above armmd l OJv!Hz, where multiple pulses fall within a thermal 

diffusion time, the tissue response may be more related to the energy deposited or the fluencc of 

the laser be.am. The separation bet\veen pulses or a sub-group of puh,es may also be selected so 

that the tissue sample can rea.ch t11errnal equ.ilibritm1 between pulses. AJso, the pulse pattern may 

or may not he periodic. ln ()lle embodiment, there may be several pulses used per spot, v.'here the 

pulse p~ttern is sekt,ted to obtain a desired therrnal profile. The laser beam may then be moved 

to a ti.cw spot and the.rt another pulse ttain delivered to that spot. In one emhodimeut, there can 

he several seconds ofpre--coolihg; the laser ea11 be exposed on the tissue for several seconds, and 

then there nmy also be post--cooling, A.Jthough partkularcxamples c1flaserdu.rati_(1r1 and H)petitinn 

rn1,~ are described, other values may also tx~ used consistent with this disclosure, Hlr example, 

depending on the application and mechanisms, the pulse rate could range al.I the way from 

continuous 1,vave to 1 OO's of !\:legabertz. 

(0086] The above are just examples of sqme. of foe methods of improving the ability to 

discriminate bct\vcen different constituents, but olher techniques may also be used and are 

intended to be covered by this discios:ure. 

[0087j In one crnbodirn:cnt~ a SW'IR c:arn,~m or infrared cmnera systcrn rnay be used to 

capture the images. The camera may include cme or more lenses on thl1 it1put, which may be 

adjustable. The focal plane assemblies may be made from mercury cadmium telluride material 

(HgCdTe), atid the detectors may also include thernm~clcctric: coolers. Alterntltely~ the image 

sensors tmly be made fn:nn fodintn gaHiunt arsenide (lnGaAs)1 and CMOS translstots rnay be 

connected to each pixel of the TnGaAs phtltndfode army. The camera may interface wtrelcssly or 

with a cable (c;g,, USB, Ethernet cable., or fiber optics cable) to a computer or tabkt or smart 

phone, ,vhere the inHi.ges ntay be captured aitd ptoces~~'::d, These ate a fi~v.- exarnple~ t)fiitfr&red 
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cameras, hut other S WIR or infrared cameras may be used and are intended to be covered by this 

disclosure. 

{00861 By use of an active illurnirmtor,. a number of advantages nm:y be achieved, First,. 

the variations due to sunlight and tirne~of-day may be factored out. The effects of the 'weather, 

such as clouds and rain, might also be reduced. Also, higher signal-to-noise ratios may be 

achiev'ed, For e.xan1pk~ 011e W'ayto improve the signal-to-noiseratio would be to use 1noduh1th.tn 

and lock-in techniques. In one embodiment, the Hgl1t source may he modulated, and then the 

detection system \Vould be synchronized \Vifh the Hght source, In a particular ernbodhnent, the 

techniques from lock-in detection may be used, \\'here narrow band filtering around the 

modulation frequency may be used to reject noise n~rtside the modutation frequency. In an 

altetnate emb()diment, change detection schemes may be used, \Vhere the detection system 

captures foe signal 'With the light source on and with the light source ofC Again, for this system 

the light sciurcc nrny ht~ modulated. Then. the signal with ,:utd ,:vithout the light source is 

differenced. This may enable the sun UgJ1t changes to be subtracted out ln addition, change 

detccli<m may help to identify objects that change in the field Qf viev{. In the failfowing son1e 

exemplary detection systems an.~ desctibed, 

lnterforence from Skin 

[0089] Severa! proposed non-mvas1ve glucose monitoring techniques rely on 

transmission; absorption, and/or diffose refltx:tion through the skin to. measure blood c.:onstituents 

or blood analytes in vein::\ arteries, capillaries or in the tissue itself However, on top of the 

interference from other blood constituents or analytes, the skin also introduces significant 

interference. For example, chemical, strnctural, and physit)logical variatio.ns occur that m:ay 

produce relatively large and nonlinear changes in the optical properties of the tissue sample, ln 

nne embodirnent, the near-infrared reflectance or absorbance spectrum may be a cmnplex 

combination of the tissue scattering properties that result from the c:oncentration and 

characteristics of a multiplicity e>f tissue compo11ents including water1 fi:1t, protein, coHageii) 

e!astin~ and/nt glucose. l\foreover, the optic.al properties of the skin t:nay alsn change with 

cnvironrncntal factors such as humidity~ temperature and pressure, Physiological variation rnay 

al~o l.~aust~ cha .. nges in the ti~sue measurement over tirne and may vary based <m lifostyl.e, health. 
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aging, de. The structure and cornposition of skin may also vary widely among individuals, 

behvecn different sites within an individual, and o•....-er thne on the same individual.. Thus:, the skin 

introduces a dynamic interference signal that may have a \\<'.tde variation due to a number of 

parameters, 

(0090] Fl G, 9 sho\vs a schematic cross~section of human skin 900, 901. ·n1e top layer of 

the skin is epidenni s 902, followed by a layer of den11is 903 <'tnd then subcutaneous fat 904 belm-v 

the dermis, The epidermis 902, with a thickness of approximately .1 O-l.50 mictons, may provide 

a barrier to infection and loss ofrnoisture and other body constituents. The dermis 903 ranges in 

thickness front approximately 0.5 nun to 4 nun {averages approximately 1.2 111111 over most: ofthc 

body) and may provide tlle mechanical strength and ela,sticity of skin, 

f009lj Jn the dermis 903} ,vater may account for approximately 70% of the volume, The 

next most abundant constituent in the dem1is 903 may be collagen 90:t a fibrous protein 

comptising70¥75% of the dry ,veight of the dermis 903. Elas:tin fibers 9061 also a protein 1. 111ay 

also !,(! plentiful in the d,err11is 903, alth(mgh they C{)nstitute a small.et ['lOrtion of the hulk. In 

addition, the dcm1is 903 may contail1 a variety of structures (e.g., S'>Vcat glands, hait follicles '>vith 

adipose rich sebaceous glands 907 neat their roots, and blood ve.ssds) and other ceHu.lar 

constitucnt~L 

[0092] Bclov,.: the dei'mis 903 lies the subcutaneous layer 904 comprising mostly adipose 

tissi1c. The si1bcutaneous layer 904 may be by volume approximately 101!{, '•Nater and may be 

compdsed pdmarily of cells rich in triglycerides or fat. With this complicated stn1cture of the 

skin 900, 901, the concentration of gltwose may vary in each layer according lo a variety of factors 

including the water content, the relative sizes of the fluid. compartrnents, the distribution of 

capillaricsi the perfusion of blood, the glucose uptake of cells, the concentration of glucost1 in 

hkJod, and the driving fbrces (e.g.1 osmotic. pressure) behind diffusion. 

(0093] To better understand the interference thtH the ski11 introduces \Vhen atternpting to 

measure glucose, the absorption coefficient for the various skin constituents shou:ld be examined. 

For exam.pie, FIG, 10 Hlustrntes 1000 the absorption coefllcients for ,vater (includings;cattering) 

1001, adipose 1002, oolhgen 1003 and elastin ]004. Note that the absorption curves for \Yater 
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l 001 and adipose l 002 are calibrated, \vhereas the absorption curves for collagen 1003 and el as tin 

l 004 are in arbitraxy units, Also s:how1:1 axe vertical Iities demarcating the wavekngths near 12 I 0 

nm 1005 and 1720 nm 1006, In general. the ¼1ater absorption increases '-Vith increasing 

\v,wdcngth. With the increasing absorption beyond about 2000 mn, it may be diflfoult to achieve 

deeper penetration into biological tissue in the infrared \vavekngths beyond approximately 2500 

nm. 

[0094] Although the absorption coefficient may be useful fot determining the material in 

\.Vhich light of a certain infrared vvavelength will be absorbed, to detcnnine the penetration depth 

of the light of a ccrtail1 vvavdength may also require the addition of scattering loss to the curves. 

For example, the , ... later curve 1001 includes the scattering loss c1~rve: in at.idHh.rn to the wate.r 

abso.11,tion. ln particular, the scattering loss can be significantly higher at shorter wavelengths, ln 

one embodiment, near the ,vavclcngth of 1720 nm (vertical line 1006 sho\.vn in FIG, l 0), the 

adipose absorption 1002 can still be higher than the water plus scattering loss 1 OOL For tissue 

that contains adipose, collagen and clastin, such as the dermis of the skin, the total absorption can 

exceed the light energy l(lst tn \.'Vi.lter- absorption and light sci.lHeri.ng at l 720 nm, On th~~ other 

hand, at 1210 nm th,~ adipose absorption 1002 can be considerably lo, ... /er fhan fhe -..vater plus 

scattering loss 1001, particularly since the scattering loss can be dmninant at these shorter 

\.\·avclengths. 

(0095] The interferenc_e for glucose lines observed through skin mav he illustrated hv ........ - . . . . . -...:: - .. .., . .,.. 

overlaying the glucose lines over the absorption curves !000 fl.x the skin constituents:, For 

example, FlG. 2 illustrated that the glucose absorption 202 included features centered around 

1587 nm, 1750 nm, 2120 nm,2270 nm an<l 2320 nm, On FICL 10 vertical Lines haveheen drawn 

at the glucose line 'Nave!engths of 1587 nm 1007, 17 50 mn l 008, 2120 nm 1009, 2270 nm l O l 0 

and 2320 nm 101 L In one embodiment, H nrnybe diflkultto detect the glucose lines near 1750 

nm 1008, 2270 11m I OH) and 2320 11m I 011 due to sigtlifica.nt spectral inti.~rforence from. other 

skin constituents. On the other hm1d, the glucose line near 1587.m 1007 may be more easily 

detected because ii. peiiks while most of the other skin constituents are sloped do\:vmva.rd to\.vard 

an absorptio11 valley. Moreover, the glucose Hric near 2120 11rn 1009 may also be detectable for 

similar reasons, although adipose may have <..1Jnfiicting behavior due to !oc.al absorption minimum 

and tn.axhnum rtearby in wavcle.ngth, 
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[0096] Thus, beyond the prob!etn of other blood constituents or analytes having 

overlapping spectral fo~aiures (e,g., FIG, 5), it may be difficult to observe glucose spectral 

signatures through the skin and its constituents of \vat.er, adipose, collagen and elastin, One 

approach to overcoming this difficulty may be to try to measure 01c blood constituents in veins 

that are located at relatively sha!lo\v distances below the skin. \le.ins may be more beneficial for 

the m.easurement than atteri.es, since arteries tend to he lncated at deeper levels be!o,v the skin. 

Abo, in one embodiment it niay be advantageous to use a diHerential 1neasurement io .subtract 

out some of the inted'ering abso11,tion lines from the skin, For example, an instrnment head 1nay 

be <.ks:igtmd to place one J)tobe above a regfon of skin ovei' a bkiod vein, while a seccmd pro he 

may he placed at a region of the skin \vitlmut a noticeable blood vein bel.oiv it Then, l:iy 
diJl'en.t1H;~ir1g the signals f}orn the two probes, at kasl patt 1,)f the skii1 interforence may be (.~ancclkd 

ouL 

(U097] Two represimtative embodiments forperformiJ1g such a differential rneasutement 

are illustrated in FIG. 11 and FIG. 12, 1n one embodiment shov1m in FIG. 11; the dorsal of the 

hand I J 00 mavbe used fot n1eilsurin1tblood C(1r1stituents o.r ana1vtes, The dorsal (ifth<.~ h.and l 100 . -~ . .... . . . . . ~ . . . . . . . . . . 

nrny have regions that have distinct veins 1101 as \veil as regions \vhere the veins are not as 

shallm-v or pronounced 1102. By stretching the hand and leaning il backv,,.ards, the veins l IO I 

may be accentuated in some cases, A near-infrared diffuse ret1ectance measurement may be 

performed hy- placing one probe 1103 above the vein-rich region 1101, To turn this into a 

differential measurement, a second ptobe I] 04 may be placed above a wgion without distinct 

veins 1102. Then, the outputs from the t.vo pfobes may be subtracted 1105 to at least partially 

cancel out the fr.-.1.turcs from the skin. The subtraction may be done prcfonibly in the elect.deal 

domain, although it can also be petfonned in the optical domain or digitally/mathematically using 

sampled data based on tfo~ electrical andior optical signals, Although one e:xamplc of using the 

dorsal of the handl 100 is shmvn, many other parts tif the hand can be used ,vithin the scope of 

this disclosure. For cxar1)ple, altcrnatt.~ methods r1lay llse transr.nission throl1gh the webbing 

between the thumb and the fingers 1106, or transmission or diffuse reflection through the tips of 

the fingers :I I 07, 

In another embodiment, the dorsll.1 of the foot 1200 may be used instead of the 

hand, One advantage <)fsuch a configuration niay be that fbt sdfAesting by a use1', the foot tnay 
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be easier to position nw instmment using bofa hands. One probe 1203 may be placed over regions 

where there are r.nore distinct veins 1201. m1d a ne<'tr-inft•arcd diffuse reflectance .measme.ment 

nmy be made, For a differential measurement, a second probe 1204 may be placed over a region 

\vith less ptomincnt veins 1202, and then the t\'i-'O probe signals: may be subtracted, either 

ekctrnnicaJl.y or opiic~1Hy, or rnay he digitized/sampled and processed rnathen:iaiic~1Hy depending 

on the particular application and implementation, As ,vith the hand, the differential measurements 

rhay he intended to cmnpensate lbr or subtract out (at least in part) the interforence frorh the skin. 

Since two regions arc used in dose proxin1i ty on the san1e body part, this may al so aid in removing 

some variability in the skin fn:m:1 environmental effects Such as temper~1ture, humidity, or 

pressure. ln addition, it may be advantageous to first treat the skin before the measurement by 

pcrb.tps v,ripi11g ..,:vith a doth or treated cotton haU, applying some sort of crearn, or placing &n kc 

cube ot chilled bag over the region Qf interest 

Although tx:vo embodirnerHs have btx~n described, many c.)ther locations ort the 

body :may be used using a single or differential probe \vithin tb9 scop9 of this disdospre. In yet 

anQther ernbodiment, the wrist may k advar1tagcously uscd1 particularly ... ,.,here a pulse rate is: 

typicaHy nt<mitm-ec.t Since the pulse may be easily felt on fhc \\Tist, there is underlying the region 

a distinct blood Uo\.V. Other embodiments may use ofoer parts of the body, such as the ear lobes,. 

the tongue, the inner lip, the nails, the eye, or the teeth, Some of these embodiment.5 will be forth er 

described below, TI1e ear lobes: or the tip of the tongue rnay be advantageous because they are 

thinner skin regions; thus per.milting transmission ratlwr than diffuse rdlectinn. Ho"vever, the 

interference from the skin is still a problem in these embodiments, Other regions such as the inner 

lip or the bottom of the tongue may be contemplated because distinct veins are observable, but 

sti 11 the iriterforenec from the skin may be problematic in these embodiments. The eye may seem 

as a viable altctnative becaw~e his mon~ transparent than skitL HO\-vever, there are still issues with 

sc.attering in the c:ye, For example, the anterior chaniber of the eye (the space beh\ieen the cornea 

and tht~ ids) cotnpriscs a fli1id known us aqueous humor. Howevl~r, the glucose level in the eye 

chamber may have a significant. temporal lag ()11 changes iu Uw glucose level compared to the 

blood glucose level, 

{OJ 00] In some instances, it may be desirable to create multiplelocation-soffocuscd light. 

One 'ikay to accomplish this may be to slide the ass.ernb!ies m1d/or the light s(,-urce, In yet another 

29 

Petitioner Apple Inc. – Ex. 1002, p. 398



OtvINI0lOl PUSA.5 

enibodimcnt shmvn in FIGURE 13.A, muhiplecoUimated or focused light beams may be created 

in one ass:e1nbly I 320, In this embodiment, optionally a surface cooling appctraius 1324 111ay be 

used, where.a cooling fluid maybe flowed either touching or in dose proximity to the skin 1321. 

i\lso, in this pal'ticular embodiment a cylindrical assembly may optionally be used., where the 

cylindrical length may be several rniilimetcrs in length and defined by a. clamp or m.ount 1323 

placed on or near the leg. The Hghtinput 1327 may he received. from a light souR---:c, \Vhich n1ay 

use a fiber or fiber bundles to couple foe light to the lens/Jnirror ass:er.nbly 1326. A lens arid/or 

tT1irror assetT1b!y J 326 may be used to couple the Light input 1327 to the lens!et array or \\.'fodmv 

1325, either direCdy (_it iridih;t~lly, The lens and/cir mirror as$em bl y 1326 niay also be 1~nvpled to 

the clamp or mountassenib!y 1323. 

101011 ln the etnboditne11t t1f FIGURE 13A, a windo"v and/or lenskt array 1325 is also 

sho-.vn on the cylindrical ~urfoct~ for permitting the light to be incident on the skin 1321 and 

varid)sc vein 1322 Ht multiple spots. The lcnskt array 1325 may cm1ip-dse dtcular, spherical ot 

c.ylindrical lenses~ depending on the type of!:'lpots desired., As before, one advantage of placing 

the lenslet am1y l 325 in close proximity to the $kin 1321 nrny be that a high NA lens may be 

used. Also, the input from the lens and/or mi.rror assembly to the lenslet affay 1325 may be a 

single large beam, or a plurality of smaller beams, In one embodiment~ a plurality of spots rnay 

be created by the lcnslct a1Tay 1325. Although four spots are shown in FIGURE l JA, any number 

of spots may be used and are intended. to be covered by this disclosure. 

Different combinatit">its of these techniques may be employed, and other 

techniques may also be Ltsed and are intendfd to be covered by this &isdosure. For example, in 

some instances only focused light may be used, in other instances only surfo.ce cooling or 

cryogenic s:prays may be used, and in yet other embodiments a cmnbination of the hvo tnay be 

used, Moreover, the damps, r:nounls and holders are shov-m in simple design for iHustrativc 

purpnses. but hu.mHn factors engineering may be used to nmke these n1ore user friendly or 

ergonomic design. Tlwse and other variations are alsq intended to be covered by fhis: disclosure. 

[Ol03j The lens andfor mirror assen1hlies may comprise one or rnore lenses, microscfip:e 

objectives, curved or flat i:nirrors, lens tipped fibers, or some cornbination of these elements .. As 

an exarnple, tht~ optics such as used in 1~ camera may bt~ ernployttd in this &rrar1gement. pt(ivided 
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that the optics are substantially transparent at the light \Vavelengths being u.-;ed, :rvtoreover, 

reflections and losses through the optics rtia.y be reduced by applying anti-rcllectkm coatings, m1d 

chromatic dispersion rnay be rednced by using reflective optics rather than reliactive optics, 

i\lthough a particular method of focusing the light has been described" o01er methods may also 

be used ~rnd arc intended to be covered by this disdos11re, 

[0104j Because of the cornplcxiiy of the interference fron1 skin in non-invasive glucose 

monHoring (e,g,, FIG. 10), other parts of the body \vithm1t skin. above blood vessels or capillaries 

may be alternaHve candidates for rne.asu:ring blood constituents, One enibodiment rnay involve 

transmission or rdlcdion through human nails, i\s an exa111p!c, FJG. 13B illustrates a typical 

human nail tissue: structure 1300 and the c,,apillary vessels hdo'>v iL The fingernail 1301 is 

apptox.imatdy ] nm1 thick, and below this resides a layer of epidem1is 1302 w-ith a thickness of 

appro:xirnatcly I mnt The dermis 1304 is also sho,\11, and within particularly the top about 0.5 

mm oi' dermis ate a significant number of capillary vessels. To measure the blood constituents. 

the hght exposed on the top of the fingernail must penetrate about 2~2.5 mm or more, and the 

n.Jlected light (roumJ trip passag~~) should be suificiently strong to ml~asure. In one ernbodiment, 

the distmtce required to penetrate could be reduced by drilling a hole in the fingernail l 30 l. 

{0105] In tfas alternative ernbodirnent using the fingernail, there may stiH be .interforem;c 

from the naiTs spectral features, For e.xa.mple, FlG. ]4 illustrates the attenuation coefficient 1400 

for seven nail samples that are alkn.ved lo stand in an environment with a humidity level of 14~·:\,_ 

These Ct'>cfficicnts arc measured using an FTJR spectrometer over the near~infrared \Vavelcngth 

range of approximately 1 to 2,5 microns. These spectra arc believed to correspond to the spectra 

ofkeratin contained in foe nail plate. The base li1ws for the different samples are bcl.icvcd to differ 

because of the influence of scattering, Several of the absorption peaks observed correspond to 

peaks of keratin absorption,. while other fo~1tun::s may appear from the underlying epidermis and 

derrnis. H should aJso be noted that the attenuation codlidents 1400 also vary considerably 

depending on humidity level ot watet content as v.tell as temp.cratlire and other environmental 

fact.ors .. Moreover, the attenuation co,~fficient may also dmnge in the presence o:f nail polish of 

various sorts, 
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[01tl6] Si.rnilar to skin, the large variations in attenuation coefficient for fingernails also 

.may interfere \vHh the absorption peaks of glucose, As an example, in FIG. 14 below the 

fingernail spectm1T1 is also sho\vn the glucose spectrum 1401 for t\vo different glucose 

concenttations, The vettical lines 1402, 1403, 1404, 1405 and 1406 arc dra\vn to illustrate the 

ghwose absorption peaks and \vhere they he on the fingernail spectra 1400. As is apparent, the 

nail has interfering features that may be similar to skin, particularly since bc>th have spectra that 

vaty not only in wavelength but also with environmental factors. In one e.mbodi.ment, it may be 

possible to see the glucose peaks 1402 and 1404 through the fingernail; but it may be much 1nore 

difficult to observe the ghico$e peaks near 1403, 1405 aitd 140(i 

Transmission or Rcfledion Thrc>y_gh Teeth 

101071 Yet another embodiment may observe the transmitta.nce or n.~nectance thtough 

teeth to measure blood constituents or analytes. FIG. 15 illustrates an exemplary :structure of a 

tooth 1500. The tooth 1500 has a top layer called the crown 1501 and hdmv that a root 1502 that 

reaches "vcll into the gum l 506 and bcme 1508 of the mouth. The ex.teritw of the crown 150 l is 

an enamel layer 1503, and below the enamel is a layer of dentine 1504 that sits atop a layer of 

cementum 1507, Below the dentine 1504 is a pulp region 1505, w-bich comprises ,..,,-ithin it blood 

vessels 1509 and nerves 1510. Ifthc light can penetn:ttc foe enamel 1503 and dentine 1504, then 

the blood flow a.nd blood constituents can be .measured through the blood '<icssels in the dental 

pulp 1505, While it may he true that the amount of blood flow in the dental pulp 1505 may be 

less since it comprises t<apiHarics, the smaHcr blood Jlo\v could still be advantageous if there is 

l.ess interfering spectral features frorn the tooth. 

[0108j The transrnissfon,. absorption and reflection from teeth has been studied in the near 

infrared, and, although there are some features., the enamel anti dentine appear t9 be fairly 

transparent in the near infrared (paiticulad::y \vavelengths het\veen 15()() and 2500 nm). Fnr 

example, the .absotption or extinction ratio for light tl'ansmission has been studied. FIG, 16A 

illustrates the attem1ation codTicient 1600 for dental enarne! 1601 (filled circles) and t11e 

absorption coefficient of svater 1602 (open circles) versus ,vavelength. Neat-ii1frated light i11ay 

penetrate much further without scattering through all tlw tootl1 enamel, due to the reduced 

scattering Ct)ellkient in n.orrnal enanrnl. Scattering ill enamel may be faidy str(mg in the visible, 
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but decreases as approximately l/\•.lavdength3 (i.e., inverse of the \vavelength cubed) vrith 

increasing w:a .. ...-eJength to a value of only 2-3 cnC1 at I 310 mt1 and 1550 mn in the near infrared. 

Therefore,. enamel may be virtually transparent in the near infrared with optical attemiation 1-2 

orders of magnitude less tllan in the visible range. 

(0109] As another example; FIG, 16B illustrates the absorption spectrum 1650 ofintact 

enan1d 1651 (dashed line) and dentine 1652 (solid line) in the wavelength range of approximately 

L2 to 2.4 microns. In the near infrared there are tvvo absorption bands around 1.5 and 2 micnms, 

The band whh a peak around 1.57 rni.aons may be attributed to the overtone ofvalent vibration 

of water present in both enamel and de11tine, In this band, the absorption is greater fbr dentine 

than for enamel, yvhich maybe relateil to the large water contcnUn tl1is Hssµ,;:, In the region of2 

microns, dentine may have tw• absorption hands, and ermrnel one, The band with a maximum 

nc0r 2.1 microns may belong to the overtone of vibration of PO hy<lroxyapatHe groups, ,vhk:h is 

the mait1 substat1ce of both enamel and dentine, :tvforeover, the band \\.·ith a pe11k n.enr l .96 microns 

in dentine may conespond to v.rater absorption (dentine may contain substantially higher water 

than e1:1ame l}, 

101101 ln addition to the absorption coefficient, the reflectance from intact teeth and teeth 

with dental caries (e.g., cavities) has been studied. ln one embodiment, FIG, I 7 sho\VS the near 

infrared spectra! rdkctance 1700 over ihe \.vavelength range of approximately 800 nm to 2500 

nm from an occlusal (e,g., top/bottom) tooth surface l 704. The curve v.rith hlack dia.n1Q·nds 170] 

,:orresponds to the rcflcctan,:e from a sound, intact tooth section. The curve \vith asterisks * 1702 

corresponds to a tooth section \Viih an enamel lesion. The curve with circles 1703 corresponds to 

a tooth section ,vi.th a dentine lesi.on. ·nms~ \vhen there is a lesion, more scattering occuts and 

there may be an increase in the reflected light 

{01111 For \vavelengths shorter than ap-proxirnately 1400 mn, the shapes of the spectra 

remain similar, but the amplitude of the rd1ectimi cht1ngcs with lesions, Between approximately 

140() mu ·and.2500 mn,ar1 intact tcwth 1701 lu1s k.iv-.r reflectance(e,g,~ high transtnission), and the 

relleciance appears to he t:nore oi' less it~dependei1t of \\'avelength, On the other hand, in the 

presence of lesions 1702 and 1703, there is increased sc~Uering, and the scattering loss may be 

\Navekngfo dependent. For exan1ple, the scattering loss may dee tease as l /(w1rve1ength)3-.. so, the 
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scattering loss decreases \l\'ith longer ,vavelengths. \Vhcn there is a lesion in the dentine 1703, 

.more v,iaier can accurnulate in the area, so there is also increased \\rater absorption, For example, 

the dips near 1450 nm and 1900 nm correspond to \vat.er absorption, and the refiectanee dips are 

particularly pronounced in the dentine lesion 1703. One other benefit of the absorption, 

transn1ission or reflect:mce in the near infrared may he that stains and non-c~1Icified plaque arc 

not visible in this \.Vavclength range, enabling better tiiscrimination of defects, cracks, and 

de.mineralized areas, 

lllll2] Cornpan.::d whh the interference from skin !000 in FIG, 10 or fingernails 1400 in 

FIG, 14, the teeth appear to intrnduce much ! css in terforence for non ... invasi vc mQni toring of blood 

C(mstitµents, The fov..:r features in FlG, 16B or I 7 rnayhe calibrated nut of the mcasurem~~-nt AJso, 

using an intact tooth 1701 may further minimize any interfering signals, F\1tthem1ore, since the 

tooth comprises relatively hard tissue, higher p1yi;v,~r from the light sources in the near infrared 

may be used \ldthoutdamaging the tissne, suth as with skirt 

{-OJ 13] /\ number of different types ofmeasurements may be used to sample the blood in 

the dental. pulp. The basic feature of the measurements should be that the optical propenics arc 

measured as a function of wavelength at .a plurality of\vavelen!::,>i:hs. As further described below, 

the light source may ou{put a plurality of vvavekngths, or a cotHinuous spectnnn ovei' a range of 

wavelengths. In a preferred embodiment~ the light se;)urce may cover some or aU of the \\···avdength 

range betv...-een approximately 1400 nm and 2500 mn, The signal may he re"--eived at a re"--eiver., 

which may also comprise a spectrometer or filters to discrin1inate betv-.reen different wavelengths. 

The signal may also be received at a camera, whkh may also cornprisc filters o:.r a spectrometer. 

In an alternate embodiment, the speciral discrimirtaWni using filters or a spectrometer 111<-.i.y be 

placed after the light sourt,e rather than at the receiver, The rec-dvet usuall::y comprises one nt 

more detectors (optic:tll--to--elcctric:tll conversion dc111ent) and electrical circuitry. The receiver 

may also be crrupled to analog to digital converters, partic,ulady if the signal is to be Jed to a 

digital device. 
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[0114] Referring to FIG, 15, one or more light sources 1511 may be used for illumination. 

ln one embodiment~ a transmission measurement .may be performed by direcfrn:g the Light source 

output 1511 to the region near the interface betv-.teen the gum 1506 and dentine 1504. In one 

embodiment, tlle light may be directed using a light guide or a fiber optic. The light may then 

propagate through the dental pulp ] 505 to the other side, where the light m.ay be incident on one 

or .more detectors or another light guide to transport fhe signal to a spectrom.eter, receiver or 

cmnera 1512. In another en1bodiment, the light source rhay be directed to one or more locations 

near the interface betvveen the gmn 1506 and dentine 1504 (in one exanrple, could be from the 

hvo sides of the k)oth), The tnutsmitted tight may ihtm be detected in the ()Cc.lusal surface abo1.re 

the tooth u.sing a spectrometer, receiver, or camera 1512. In yet another emhodiment,a reflectance 

rt1dlSttrement may be co11<.h.1cted by dfreciir1g the light sm.irce nutput 151 l to, for ~~xm11plc.1. the 

occlusal surface ofthe tooth, and then detecting fhe reflectance at a spedtometer, receiver or 

camera 1513, Although a fo'.\i embodiments formeasuringthe bloodc:onstituents through a tooth 

are describcd,other embodiments and tcchniqu:es mayalso be used and a.re inh.mded to be Ct)'vered 

by this disclosure. 

10115] Th,~ human interfa,:c for the non..,inv.asive measurement of blood constituents may 

be of various .forms. ln one embodiment, a 11clarnp0 design 1800 nrny be used cap over one or 

more teeth, as illustrated in FIG. 18A, The clamp design nmy be difforent fc,r different types of 

teeil\ or it may be flexible enough to fit over difforent types ofteeih. For exam.pie, <liHerent types 

of teeth include the molars (toward the back of the mouth), the pren:iolars"' the canine, ::md the 

incisors (tmvard the front of the mouth}, One embodiment of the clamp-type design is illustrated 

in FICi. 18A for a molar tooth 1808. The C-clmnp 1801 nmy be made of a plastic or rubber 

material, and it may comprise a light source input 1802 and a detector output J 803 on the front 

or back of fhe tooth. 

(01161 The light source input 1802 may comprise a light source directly, (Jr it may have 

light gukh.xt to it from an external lig;!1t source, Also, the light souree input 1802 may comprise a 

lens sysk~m to collimate or I.ocus the light across the tooth. The detector output 1803 may 

corn prise a ddectot directly, ot it may have a light guide to transport the sig11al to an external 

detector element. The light source input 1802 may be coupled dG:Ctrically or opticaUy· through 

1804 t(_i a Eght input l80(i Fot exmnpk~, if the light scn:.irce is external in 1806, the11 the coupling 
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element 1804 may be a light guide, such as a fiber optic, Alternately, if the light source i.s 

contained in l 802, then the coupling dernent 1804 may be electrical \Vires connecting to a pmver 

supply in 1806. Si111ilarly, the detector output 1803 may be coupled to a detector output unit 1807 

\vith a coupling element l 805~ \\1hich may· be one or more ekt~trical wires or a light guide~ such 

as ~lfiber optic. This isjnst one example of a damp over one or rnore teeth, but other embodiments 

may also be used and are intended to be covered by this disclosure, 

[0117] In yet another embodiment, 9ne or rnore light source ports and sensor pQrts may 

be used in a mouth,..guard type design. For example, one embodiment of a dental mouth guard 

1850 is illustrnted in flG, 188- The structure of the mQuth gtHltd 1851 may he sim.ilar to mouth 

guards used in sports (e,g,, v..:rhen playing .lt)otba1l. or boxing} or in dental trays used for applying 

fluoride treatment, a.nd the mouth guatd may be made front plastic or mbber 111aterials, for 

example, As an example, the mouth §,'lrnrd may have one ~.ir more light source input ports 1852, 

l 853 and one or more dcte.ctur output ports 1854, 1855. Although six it1puL and output ptrrts are 

illustrated, any number ofportsmay bc used. 

[0118] Similar to the damp design described above, the light source 

inputs 1852, 1853 tnay comprise one or more light sources directly, or they tna.y have light guided 

to them from an external light source. Also, the light source inputs.1852, 1853 may comprise lens 

systetns to coHhnate or .focus the light across the teeth. TI1c detectm outputs 1854,. 1855 may 

comprise one or more detectors directly, Q-r they may have one or mQ-re light guides to transport 

the signals to an external dctt.,x:torclement The light source inputs 1852, 1853 may be coupled 

CiectricaUy or optically through 1856 to a hght input 1857., For exarnpk, if the light source is 

external in 1857, then the one or more coupling e!crnents I 856 may be one or more light guides, 

such as a fiber optic, Alternately, if the light sources are contained in 1852, 1853, then the 

coupling element 1856 may be one or more electrical \Vires connecting to a po,ver supply in 1857. 

Shnilar!y, the detettoroutputs 1854, 1855 tnay be coupled to a detector output unit 1859 vdthone 

or more coupling detncnts 1858, '\\d1ich may be one or more electrical wires or one or more light 

guides, such as a fibl~r optic. This is just one example of a mouth guard d,~sign covering a plurality 

of teeth, but other etnbodirnents may also be used and al'e intended to he cmrered by this 

disclosure. For instance, the position ofthe light source inputs and .detector output ports could be 
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exchanged, or some mixture of locations oflight source inputs and detector output ports could be 

used. 

{01191 Also, if reflectance from the teeth is to be meas:µn.:.'<l, then the light sources and 

detectors: may be on the same side of the tooth, ~'1oreover, it 111ay be advantageous to pulse the 

light source with a particular pulse width and pulse repetition rate, and then the detection system 

can measure the pulsed light returned from or transmitted through the tooth. Using a lock-in type 

technique (e.g,, detecting at the same frequency as the pulsed ligl1t source and also possibly phase 

locked to the same signal), the detection system may be able to reject background or spurious 

signals and increase the sigJ1alAo-noise ratio ofthe mcas1trement. 

{0120] Other elements may be adde.d to the humaninter11-tec designs of FIG. 18 and are 

also intended W be covered by this disclosure. Fot instance, in Otlr,,~ embodiment it may be 

desirable to have replaceable inserts that may he disposable. Particularly in a doctor's office or 

hospital setting, the same instnnnent may be used ,vith a plurality of patients. Rather tha11 

disinfecting the human intetfoce afler each l~se, it may be prderahk to have disposable inserts 

that can be thro,vn a,vay aJler each use, ln one embodiment, a thin 11lastic coating material may 

enclose the clamp design ofFIG, ] 8/\. or mouth guard design ofFKi, .18B, The coating material 

may be inserted before each use, and then ai}enhe measure1T1ent is exercised the coating material 

.may be peded .off an.d replaced. Such a desi!,,>rl may save the physician or user considerable time, 

i.vhile al the same time provide the business ·venture -..vifh a recurring cost revenue sourc-e, Any 

,:oating material or other disposable device may be constructed of: a material having suitable 

optical properties that may be considered during processing of the signals used to detect any 

anomal.ies in the teeth. 

Li~ht Sources for Near In:frared. 

[01211 In general, the near-infrared (NIR) region of foe ekctronrngnetic spectrum covers 

betv.ieen upprnxir:nutcly 0, 7 tnicrons (700 mn) to abouJ 2,5 n1icro11s (25001m1), 1]01,,vever, it may 

also be advantageous to use just the short..,wave infrared ben-veen approximately l .4 microns 

( 1400 nrn) and about 2,5 rnicrons (2500 nm.). One reason for preferring the S\VJR over the entire 

N IR may he to operate in the so-called ''eye-,safo'' \vindmv, ,.vhich oorresponds to \:vavelengths 
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longer than about 1400 mn. While the SWIR is used for iUustrativc purposes, it should be clear 

that the discussion that follows could also apply to usin:g the NlR vmvdcngth range, or other 

,vavelength bands, There arc a number of light sources that may be used in the near infrared. To 

be more specific, 01c discussion below viiH consider light sources operating in the so-called short 

,vi1 ve infrared (S WIR), ,v hich rnay cover the wavelength nmge of approx irnatc ly 1400 mn to 2 500 

nm. Ofher Vlavelength ranges may also be used for the applications described in this disdosurc, 

so the discussion belov.,..- is merely provided for exen1plary types: of light sources.. The SWIR 

,v.,,-avelength range may he valuable for a number of reasons. First, the S\VIR corresponds to a 

ttansniission window thrvugh ,,,.,·aicr and fhe atmosphere, F(Jr example, 302 in FIG, JA and 1602 

in FJG. l 6A illustrate the water transmission vvindows. i\.lso, through the atmosphere, 

\Navekngfos in the SWIR have sintil&r tt·&n~.111isBi(m '.vi11dov.·s dtie to ,vaier vRf)t)t in the 

atmosphere. Second, the so--call.ed "eyi>safc!! \vavdcngths arc wavelengths longer than 

approximately 1400 nm. Third, the SWlR covers the ,vavclength range for nonlinear 

combinations (Jf stretching and bending -nwdes HS well HS the first overtone of (>-H sttetching 

modes. Thus, for example, glucos<;'; and ketones among other strbstanc.es may have unique 

signatures in the SWJR. r,v1orcover, many solids have distinct spectral signatures i11 the S\VlR, so 

pa1ticular solids may be identified wfrng stand-off detection or remote sensing; For instance, many 

explosives have Lu1.ique signatures in the SWIR. 

[Ol22j Different light sotrt"ces may be selected for the S\l\lTR based on the needs ofthe 

application. S()rne of the teatures fnr selecting a pmticulm· light source include power or intensity~ 

wavelength range or band'>vidth, spatial or temporal coherence, spatial beam quality for focusing 

or transmission over long di.stance, and pulse width or pulse rcpetitii)n rate, Depending on the 

application, lamps, light emitting diodes (LEDs), laser diodes (LD's), tunable LD's, super

luminescent laser diodes (SLI)s), fiber lasers or super-continuum sources (SC} may he 

advantageously used, Also, different fibers may be used for trans.porting the light, such as fused 

silica fibers, plastic fibers:,·tt1id-infnfred fibers (e.g., hJlri.tHe, chulcogenides; fiu<Yridcs, ZBLAN. 

etc}, or a hybrid ()f these fibers. 

{0123] Larnpsrnay he used if lov.-' pmvet or intensity of light is required in the S\VIR, and 

ifan incoherent beam is suitable, In one embodiment, in the S\VIR ,m incandcsccntlamp that can 

be used is based (Jn tungsten and halogen, which have a11 cmissi(Jn W'avcleng!h bet\.veen 
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approximately 500 nm to 2500 nm. For lo\v intensity applications, it may also be possible to use 

them.ml sNtrces, vvhere the SWIR radiation is based on the black body radiation from the hot 

object Although the thermal and lamp based sources are broadband and have lov,r intensity 

fluctuations, it may be difficult to achieve a high signal-to-noise ratio in a non-invasive blood 

constituent rneasurcmcnt due to the lmv power levels. Also,. the lamp based sources tend to be 

energy inefficient 

[{H24] In another embodiment, LED's can be used that have a higher pmver level in the 

S\\rJR vvttvelength range, LED's also produce an incoherent bearn, but the pmver level can be 

higher than a lamp and with higher energy efficiency, Also, the LED ()Utput may mote easily be 

m,_iduiated~ and the LED provides the vption of continµous \vave cw putsed rnode of ope.ration. 

LED's are solid state components that emit a \vavelcngth band that is ()fmoderatc vddth, typically 

bct-..vecn about 20 nm to 40 nm, There are also so--calkd supcr-ltuninescent LEDs that rnay t~ven 

emit (Wer a. much ivider v.,rnvelengih range. In another embodiment, a ivide hat.Kl lightsciurce may 

he c,onstmcted by combining different LEDs that emit in different vvavelcngth bands, some of 

-..vhid1 C(ruld pi·efornbly QVt~rlap in spectrum. One advantage of LEDs as <,veil rnn:,ther solid state 

comp<.mcnts is the compact size that th,~y may be packaged into. 

{0125] In yet another embodiment, various types of laser diodes n1ay be used in the S\VlR 

wavelength range. Just as LEDs niay be higher in po-..vcr but nan-ower in wavelength ernission 

than lamps and thermal sQurces. the LDs may be yet higher in po.,,.,er but yet narrn-.ver in 

wavelength emission than LEDs. Diffr:rent. kinds (>f LDs may be used; i11dudiug Fabry-PertH LDs, 

distributed feedback (DFB) LDs, distributed Bragg reflector (DBR) LDs. Since the LDs have 

relatively narrow' wavelength range (typically under fO nm), in one ernbodirnent a plurality of 

LDs may be used that are at diffo.rent ,vavelengths in the SWJR. For example, in a pr'eterreJ 

embodiment for non-inv~tsivc glucose monitoring, it may be a.dvimtageous to use LDs having 

emission spectra neat some or all of the glucose spectraJ peaks (e.g,, near 1587 ntn, 1750 nn1, 

2120 nm, 2270 m11, and 2320 nm). The various LDs may be spatially rnuhiplexed, polarization 

nmHipkxed, wavehmgth multiplexed, or acQmbination Qf iht~sc rnuHiplcxing methods, A!so,lhe 

LDs rnay he fiber pig-tailed orhavc one or more le11ses on the output to collimate or focus the 

light Another advantage of LDs is: that they may be packaged compactly and may have a spatially 

coherent beam nut put Mt:,reover, tt111able LDs that can tune ()Ver a range of wavelengths are also 

39 

Petitioner Apple Inc. – Ex. 1002, p. 408



OtvINI0lOl PUSA.5 

avai!able. The tuning may be done by varying foe temperature1 or electrical current may be used 

in particular structures, such as distribci.ted Bragg reflector LDs. In another enihodinxent, external 

cavity LDs may be used that have a tuning element, such as a fiber grating or a bulk grating, in 

01c external cavity·, 

(0126] In another embodiment, super-luminescent laser diodes may provide higher ptJV-ier 

as well as broad bandwidth. An SLD is typically <'ltl edge emitting sernicondudor light source 

based on super-luminescence (e.g., this could be amplified spontaneous emission). SLDs combine 

the higher po-wer and brightness of LDs vlith the lnw· coherence of conventional LEDs., and the 

emission band for SLD1s m.ay be 5 to l 001m1 \.vidc, preferably in the 60 to l 001m1 range. Although 

currently SLDs are cornmen;;ia!Jy avail3ble in the \Vavelength range of approxiniately 400 nm to 

I 700 mn, SLDs could and 111av in the futute be made to cover a brtiader region of the S\VIR. 
,• ,,., ~-.' 

I0J27j In yet another embodim.ent,high pmver LDs for either direct exdtati.on Qr to pu.mp 

fiber lasers and SC light soutccs may be constructed using one oi' more laser diode bar stacks. As 

an example, FKi. 19 shc):\vS an example of the block diagram 1900 N bui!dfr1g bk)CkS for 

constmcting the high 110\ver LDs. 1n this embodiment; one or more diode bar stacks l 901 may be 

used, \~'here the diode bar stack mav be an arrav ofseveral single emitter LDs, Since the fast axi~ . - ~ -
(e,g.~ vertical direction) may be nearly diffh.1ction limited. v./hile the slow-axis (e,g,, horizontal 

axis} may be .for from d1ffrach(m limited •. different co! lhnators 1902 nmy be used for the two axes. 

[0l28] Tht,n, the brightness may be inc.:reased by spatially combining the beams: from 

multiple stacks 1903, The combiner may include spatial interleaving, it may indilde ¥..-·a:vekngth 

1T1ultiplexing, or it may involve a combination of the t\vo. Different spatial interleaving schemes 

rna.y be used, such as using an array of prisms or mirrors with spacers to bend one array ofbearns 

irHo the beam pt1th ofthc other. Jn another embodiment, segmcn:teti min-ors ,vitb altermllc high

reflection and anii-retlectionc,oaiings may be used, ~.foreover, the brightness may he increased 

by polarization beam combining 1904 the tvvo orthogonal polarizations, such as by using [l 

poladz:atiQTi bean:i splitter. In one embodiment) the output may the11 be focuse~i or coupled into a 

large diameter crire fibeL As ati example, typical dhnertsim1s for the large diarneter core fiber 

range from approximately 100 microns in diameter to 400 microns or more, Alternatively or in 

addition, a cust()nt bean1 shapi11g moduk 190.5 .may bi..t used, depending ()fl the particular 
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application. For example, the output of the high pmver LD may be used directly 1906, or it may 

be fiber coupled 1907 to cm11bine, integrate, or transport. the high pmver LD energy. These high 

po\ver LDs may grov,r in importance because the LO pov,rers cun rapidly scale u.p, For example, 

instead of the po\vcr being limited by the po\ver available from a single emitter~ the power may 

increase in n:rnltipks depending on the rmmher of diodes nmltiplexed and the s.ize of the h1rge 

diameter fiber. Although FIG, 19 is shown as one embotiiment, some or aU of the elements may 

be used in a high power LD, or additional elements niay also be used, 

S WIR Su:per.,.Continuum Lasers. 

{0129] Each of the light sources described above have particular strengths. but they ,1lso 

may have. limitations. For example, there is typically a tr.ade~off between \Vavelength range and 

power output. Also, s:ourcr.~s such as lamps, thermal sourct\S; and LEDs produ<.'.e incoherent bcmns 

that may be difficult tQ focus to a small area and may have diffictllty propagating for long 

distances. An alternative source that nmv ovcrron1e some of these limitations is :m SC light . ~ 

$(Jure(!. Sor.rte of the advantages of the SC $(1urce r.nay include high pov.,rer and inte11sity, \Nide 

hand.vidth; spatially coherent heam that i:,:an _propagate nearly transform limited over long 

distances, and easy compatibility vvith fibet defrvery. 

f0130j Supercontimmm lasers rnay combine the broadband attributes of !amps with the 

spatial coherence and high brightness of lasers. By exploiting a: modulation al instability initiated 

supen.:ontinuum (SC)mt:chanism, an all-fiber-integrated SC laser with no moving parts may be 

built using com.mercial-off-theyshclf (COTS) components. Jvforeover; the fiber laser architecture 

nmy be a platfonn where SC in the visible, ncar-infrared/SWIR, or n1id-IR can be generated by 

appropriate selection of the amplifier technology and the SC generat.it)n fiber. But until now\ SC 

lasers \Vere used primarily in h·iboratory settings: since typically large, table-top, mode-locked 

lasers were used to pu.mp nonlinear media such as opiicml fibers to generate SC HghL Hmvever,. 

those large pump lasers may no\V be replaced tvith diode lasers and fiber a111plificrs that gained 

matmity in the teleC,)mn:runications .indL1Stry. 

(01311 In one etnbodiment, an all-fiber-irrtegrated. high-powered SC light source 2000 

may be elegant fbr Its sin1plicity (FIG, 20), The Light nmy be first generated frmn a seed laser 
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diode 200 l, For example), the seed LD 2001 may be a distributed feedback laser diode with a 

wavelength near 1542 or l 550 nm, with approxinmtdy os.;2,0 ns: pulsed output, and \viih a pulse 

repetition rate betv-.reen a kilohertz to about l 00 !'vUlz or more, The output from the seed laser 

diode may then be amplified. in a multiple-stage fiber amplifier 2002 cou1prising one or more gain 

fiber segments, In one embodiment, the first stage pre-an1plifier 2003rnay be designed foroptir.nal 

noise performance, For exan1ple, the pre-amplifier 2001 may be a standard erbium-doped fiber 

amplifier or an erbimn!ytterbimn doped cladding puxnped fiber amplifier. Betwt~en arnptifier 

stages 2003 and 2006. it may be advantageous to use band-pass filters 2004 to block amplified 

spontaneous erniss:ic.'in and is(_i!_atots 2005 to prevem sputious reflections, Then, the pcr;,J,i¢r 

amplifier stage 2006 may use a dad<ling--pumped fiber amplifier that may be optimized to 

111inim.izi..~ n(}rl!inear di~l\wtinn. The J)t,wer amplifier fiber 2006 may also bi..t an erbit11n-ck,pcd fiber 

amplifier, if only low or mmforate pMver levels arc to qc generated. 

The SC lWiicration 2007 m:av occur in the rdativel,,, short lenfrths of fiber that 
-..;- .,/ - ... ...,;,.· 

fol!o\v the pnnip laser, In one exemplary embodiment, the SC fiber length may range frpm a fc\v 

n1illimeters to lOOm or n1ore, In one embcidiment, the·SC gt~r1erntinn may occur in i.l first fiber 

2008 \Vhere the modula1ional-instabifay initiated pulse break"up primarily OfC.'.urs, follo'>ved by a 

second fiber 2009 where the SC genenition and spectral broadening primarily occurs. 

{0133] In one er.nbodhnent, cme or hvo rneters of standard single-mode fiber (SMF) a.Her 

the pn-.ver amplifier stage may be. followed by several meters of SC generation fiber, For this 

example; in the SMF the peak powermay be severnl kikN/atts and the pump light may foll in the 

anmnalous group-velocity &ispersion regime--often caJled the s:oliton regirne, For high peak 

pov..-ers in the dispersion regime, the nanosecond pulses rnay be unstable due to a phenomenon 

known as modulational instability, \Vhich is bas:ica!Iy para.metric m11plifi.cation in svhich the fiber 

nonlinearity helps to phase match the pulses, As a consequenct\ the mmosecond pump pulses may 

be btoken into nrnny shorter pulses as the tnodulatiorrnl instability irks w Jhr:m soHton pulses 

from the quasi--continuous-\vave back.grqund. Although the laser diode m1d amplification process 

starts \.vith approximately nanosecond-long pul.ses.1 modulati onal ins.tability in the short length of 

SMF fihet may form approximately {LS ps to several-picosecond-long pulses wifhhigh intensity, 

Thus, the fevv meters of SMF fiber may result in an output similar to that produced by mode~ 

locked lasers, except in·a niuch shnpler and cost-effec.tive matmer. 
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[01.34] The shortpu!sescreated through 1nodulational instabilityrnaythen he coupled into 

a nonl.inear fiber for SC generation. The nonlinear 1nechanis1ns leading to broadband SC tnay 

include four-\vave mixing or self-phase modulation along ""ith the optical Raman cffccL Since 

01c Raman effect is sdf:.phas:e-matchcd and shills light to longer wavelengths by emission of 

opiic~1I photons, the SC rnay spread t:o longer wavelengths very efficiently. The short-wavelength 

edge may arise from four-wave mixing, and ot1en times the short ,vave!ength edge may be Limited 

by increasing group-velocity dispersion in the fiber, In many instances, if the particular fiber used 

has sufllcicnt peak pmver and SC fiber length~ the SC generaHon process may fiH the long

,,\,·avekmgth edge. up to the trn11sri1iSsi(H1 \vindcnk, 

(0135] tv1atl1rc fiber mnplifi.e.rs for the po\vcr mnplifier stage 2006 inch1dc ytterbhm1,

doped fibers (near 1060 nm), erbimn~dopcd fibers (m•,at 155.0 m11), eibiumiytteibium--dopcd fibers 

(ne~r 1550 nm), or thulium'"'dopcd fibers (near 2000 nm), ln various embodiments, candidates for 

SC fiber 2009 include fosed silica fibers (fbr generating SC betxveen 0.8-2.7 JJ.m)~ 1trid-IR fibers 

$itch as flt101ides, chalcogenidcs, or te!lurites ( for generating SC out to. 4 5 gm orl onger), photonic 

ctystal fibers (fr1r genenuing SC behveen OA and L 7 vm), or combinatinn~ of these fiben.. 

Therefore, by selecting the a:ppropdatc fiber~amplificr doping for 2006 and nonlinear fiber 2009, 

SC may be generated in the visible, ncar-lRiS\VIR, or r.nid-IR wavelength region. 

{0136] The configuralicm 2000 of FIG. 20 is just one paiticular exmnplc, and other 

configurations can be used and are intended to be covere.d hy this disclosure. For example, fi.1rfher 

gain stages may be used,. and different types of lossy clements or fiber taps may be used belwcen 

the amplifier stag.es. In another embodiment, the SC generation may occur partially in the 

amplifier fiber and in the pig-tails from the pump conibin~r or other elements, ln yet another 

embodiment, polarization tnaintaining fibers tnay be used, and a polarizer may also be u~ed to 

enhance the polarization contrastbetween amplifier stages. Also~ not discussed in detail arermmy 

accessories that n:tay ac:cornpany this sct,.uJ\ such as driver electronics, purnp laser diodes, safety 

shut-oiTs, m1d thennal mmmgement and packaging. 

[0137] One exarnplc of an SC laser that opctates inthe S WlR used itr ofa~ embodiment ls 

illustrntcdin FIG. 21, This SWIR SC source 2100 prodqces an ontpnt ofup to approximately 5\V 

over a spectral rang~~ o:f ab01.1t 1.5 to 2A m.icrons, and this pai'ticular laser is made out of 
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polarization maintaining coinponcnts. The seed laser 2101 is a distributed fecdback(DFB) laser 

operating near 1542 nt.n producing approximately 0,5 nanosecond (ns) pulses at an about 8 l'VfHz 

repetition rate, 111e pre-amplifier 2102 is forv,rard pumped and uses about 2 m length of 

erbium/ytterbium cladding pumped fiber 2103 (often also called dual-core fiber) with an inner 

core diam.eter of] 2 rnicromrnnd onter core diam.cter of DO m.icrons. The pre-amplifier g~1.in fiber 

2103 is pumped using a 10 Vi/ 940 nm laser diode 2105 that is coupled in using a fiber combiner 

2104, 

{0138] In this particular 5\\l unit, the mi.d-,stage bet\veen amplifier stages 2102 and 2 H)6 

com.prises mt iso1atQr2107, a band-pass filter 2108, a polaiizcr 2109 and a fiber tap 2110, The 

po,.ver mnplifief2 l0fruses aA rn length of the 12/130 micn.rn erbhm1/ytterbjurn doped fiber 2111 

that is counter-ptopagating pumped using one or more 30 \\i 940 ntn laser diodes 2112 coupled 

in through a combiner 2113, An approximately l-2 meter length ofthc combiner pigc.tail helps to 

in.itiate the SC process, and then a Ier1gth of Pl'vl-1550 fiber 2115 (polarization nmintaining, single

mode, fused silica fiber optimized for 1550nm) is spliced 2114 to tb9 c,ombiner output. 

[0139] If an output fiber of about 10 min length is w~ed, then the resulting output spectrum 

2200 is shovvn in FIG. 22, The details ('if the output spectrum 2200 depend on the peal( pow·er into 

the fiber~ the fiber length, and propc1ties of the fiber such as length and core size, as well as the 

zero dispets:io:n \.vavelcngth amlihe dispersionproperties. For exatnpk, Lfashorter length offibet 

is used, then foe spectrum actnally reaches to longer wavelengths (e,g., a 2m length of SC fiber 

broadens the spcctmm to -2500 am). i\Jso, if extra-dry fibers are used ,vith less 0--H content, 

then the ,vavelength edge rnay also reach to a longer \"'avclength. To generate more spectrum 

tmvard the shorter \vavelengths, the pump ,vmrelength (in this case .about. l 542 nm) should he 

dose to the zero dispersion wavelength in the fiber. For exmtiple, by using a dispersion shined 

fiber or so-called non-zero dispersion shifltxl fiber, the short ,viwelcngth edgl~ Tnayshiftto shorter 

v,;;avelc.n:gths, 

101401 Although cme partkufarexamplc of a 5 \VS\VlR-SChas been described, di.ffhent 

components, ditlerent fibets, and different configurations tnay also be used consistent Withthis 

clisclosure. For instance~ another cmbodirmmt of the similar co11figuration 2.100 in FIG, 1 l may 

be used k) generate high pov.iered SC het\veen approximately 1060 and 1800 nm. F(lr this 
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enibodiment. the seed laser 2101 rnay be a 1064 nm distributed feedback (DFB) laser diode, the 

pre-amplifier gain fiber 2103 nmy be a ytterbimn-doped fiber amplifier with 10/125 microns 

di.mensions, and the pump laser 2105 may be a IO W 915 nm laser diode, In the mid-stage, a 

mode field adapter may be included in addition to the isolator 21071 band pass filter 2108; 

polarizer 2109 and iap 2110. The gain fiber 21 Ll in the pow1)r amplifier may be a 20 rn length of 

ytterbium-doped fiber with 25/400 microns tiimension for example. The pump 21 12 for the power 

amplifier 1nay be up to s:ix purnp diodes providing 30 Vvr each near 915 nm, for exm.nple, For this 

n1uch pump power. the output pm,ver .in the SC may be as high as 50 \\/or more, 

{0141] In another embodime,nt1 it may be desirous to generate high poiver SWlR SC over 

lA- l.8 microns and separately 2-2..5 microns (tlle windo\v bet-.veen 1.8 and 2 microns may be 

less importa11t due to the stron:g "vatcr and atmospheric absorptfon) .. For example, the top SC 

sourct~ of FIG. 23 can lead to b~rnhvidthsranging from about 1400 nm to 1800 nm or broader, 

,;vhile the lov.,er SC s<nn:ce of FIG, 23 can lead to bmuhvidths nmgi.11g from about 1900 mn to 

2500 nm or broader, Since these v,ravdength rangqs arc shorter than about 2500 nm; the SC fiber 

cart be ba.sed on fused silica fiber, Exen1phiry SC fibers ir1dude standard single-mode fibcrSl\·1F, 

high-nonlinearity fiber, high-NA fiber, dispersion shifted fiber, dispersion compensating fiber, 

and photonk c.rystal fibers. Non-fus:ed-siHca fibers can also be used for SC generation1 including 

chakogenides, fluorides, ZBLAN, teUurites, and germaniun.1 oxide fibers. 

(0142] In one embodiment~ the top of FIG.23 illustrates a block diagram for an SC sQurce 

2300 cap~tble of ge11erating light between approximately 1400 and 1800 nm or broader. As an 

example, a pump fiber laser similar to FIG. 21 can be m,ed as the input to a SC fiber 2309. The 

seed laser diode 230 l can coinprise a DFB laser that generates, for example, several milliwatts of 

pmver around 1542 or 1553 m1'l. The fiber pre-amplHler 2302 can comprise anerbium,..doped fiber 

amplifier or an erbium/ytterbium doped double clad fiber. In this example a r:nid-stagc ~m1piificr 

23 03 ctn be used, vd1ich. ca11 comprise an erbitm1.iytterbitm1 doped double,.dad fiber. A bandpass 

filter2305 and isolator 2306 may be used between the pre~amplifier 2302 and mid--stage amplifier 

2303. The po,vet amplifier stage 2304 can comprise a larger core sizt~ erbiurn/yJterbiurn doped 

double-dad fiber, and another bandpass filter2J07 and Isolator 2308 can he used before.the povver 

amplifier 2304. The output of thepov,,er amplifier can be coupled to the SC fiber 2309 to generate 
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the SC output 23 Ht 'TI1is is just one exemplary configuration for an SC source, and other 

configurations or clcn1ents m.ay be used consistent \vHh this disclosure. 

{01431 In yet another embodiment, the bot.tom of FJG, 23 illustrates a bl:ock diag-rmn for 

an SC source 2350 capable of generating light bct\eveen appi-oxinmtcly 1900 and 2500 nm or 

broader. A$ an example, the seed laser diode 2351 can comprise a DFB or DBR laser that 

generates, for example~ several milli\vatts of power around 1542 or 1553 nm, The fiber pm

amplifier 2352 can comprise an erbium-doped fiber amplifier or an erbium/ytterbium doped 

double'-clad fiber. In this exarnple a mid,.stage amplifier 235J can be used, \-vhich can comprise 

an erbium/ytterbium doped doob!c-•clad fiber. A bandpass filter 2355 and isolatoi- 2356 may be 

used bet<.veen the pre-amplifier 2352 and mid-strtge amplifier 2353. The po,.ver arnp.lifier stage 

2354 can comprise a thulium dOJ)Cd double--dad fiber, :md another isdator 2357 can be used 

bctc.we the po:wer amplifier 2354. Note that the output of the mid.,stagc amplifier2353 can be 

approximately neat 1550 Ii.m, while the thuliurn-:c.foped fiber ,:implificl" 2354 can ampiifjr 

'-Vavelcngths longer than approximately 1900 nm aud out to about 2100 nm. Therefore, for this 

configuration ... vavekr1gth shifting may be n.~quired behveen 2)53 and 2354, ln QTH.~ cmbodimt~r1t, 

the wavelength shifting can be accomplished using a length of standard singk>111ode fiber 2358. 

which can have a length bct\x.-'cen appmxfrnatcly 5 and 50 rnet.ers, for example. The output of the 

pmver amplifier 2354 can be coupled to the SC fiber 2359 to generate the SC output 2360. This 

isjust Qne exemplary· configuration for an SC source~ and other co.nfigt1rations or dem.c.nts can 

be used consistent vvith this disclost1re. For cxan:ipk, the variou.s amplifier stages can c:ompr.ise 

different atnp!ifier types, such as erbium doped fibers, ytforbiitm doped fibers, erbium/ytterbium 

co-doped fibers and thulium doped fibers. One a1.lvantage of the SC lasers illustrated in FIGS. 20-

23 are that they may use a!I-fiber comporient.s, so that the SC laser can be all-fiber, .tnono!ithitally 

integrated \\<'ith no moving parts. The all-integrated configuration can consequently be robust and 

reliable. 

(01441 FIGS. 20-23 are examples of SC light sourc:es that may be advantageously 1i.sed 

for SWlR light gcm.~ration in various n1edfoaJ diagnostic and therapeutic applica:tiz-ms. Hcn-vevcr, 

rna:iw othel' versions of the SC Hght sources !'nay also be madcthat are i!H.ended to also be covered 

by this disclosure; For example, the SC generation fiber could be pumped by a mode-locked laser, 

a gai11-switthed semiconductor laser. ,.m optically pumped se.niiccmductOl' l.aser~ a solid state laser, 
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other fiber lasers, or a combination of these types of lasers. Also, rather than using a fiber fol'SC 

generation, either a liquid or a gas cdl rnight be W'.>ed as the nonlinear .medhnn in which the 

spectm1T1 is to be broadened, 

{0145] Even ,;vithin the all-fiber versions illustrated such as in FIG. 21, different 

configurations could he used consistent '-'"tth (he disclosure, In an alternate embodiment, it 1nay 

be desirous to have a lmver cost version of the S\\/IR SC laser of FIG. 21. One \vay to lower the 

cost cmdd be to use a single stage of optical amplification, rather than hvo stages, which rnay be 

feasible if lovver output pov.,,er is required or the gain fiber is optimized, For example, the pre

amplifier stage 2102 might be removed, along ,\dth at least sQme of the m.id-stagc, clements. In 

yet another ernbodirnent, the gain fiber could be double passed to emulate a hw, stac£e amplifier. 

In this exatnpk, the pre--m11plifier stage 2102 tnight he removed, and perhaps also sotne of the 

mid"'stage ckments. A mirror ~.ir fiber grating ref kc tor could .be placed after the PO\•Ver a1nplifier 

stage 2106 that 1nay preferentia!Iyreflect light near the ,vavelength of the seed laser 210 L If the 

mirror or fiber grating reflector can transmit the pump light neat 940 nm, then this could also be 

used instea.dcifth<.~ pump c(m1biner2113 k) bring in the p~1mp light2l l2. The SC fiber 2115 could 

be placed b,~twccn the seed laser 2101 and fhc pov,,ier amplifier swgc 2106 (SC is onlygcnenHed 

aHer the second pass through the amplifier, since the power kvel 1nay be suflk iently high at that 

time) .. In addition, an outputcouplcr nmy he placed bet\veen the seed laser diode 2 IO l and the SC 

fiber~ which mnv may be in front of the power amplifier 2106. ln a particular embodiment1 the 

nutput coupler could be a pc}\vet coupler or di\•··ider; a dichroic coupler (e.g .• passing seed laser 

wavelength but outputting the SC wavelengths). or a wavelength division multiplexer coupler, 

This is just one fo,rther exmnple, but a nryriad of other combinations of components and 

architectures could also be used for SC light smrrces to generate SWlR light that are intended to 

be covered by this disclosure, 

Wireless Link to the Cloud 

[01461 The r1on-invasive blood constituent or anaJytes measurement device rnay also 

benefit ft-cim communicating fhe. data output to the "cloud'' (e,g., data servers and ptocessors in 

the web remotely co1me,'.ted) via wired and/or \.Virekss communication strategies, The non-

invasive devices ntay be part o:fa series t)!'biosens(WS applied to the·paticnt, a:nd Ci.)Ilcchvely these 
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devices form what mighthe called a body area netivork or a personal area nehvork. The biosensors 

and non-invasive devices: may cormmmicatc to a smart phone, tablet, personal data assistant, 

computer, and/or other microprocessor~based device, which may in turn \Vtrdessly or over \vire 

and/or fiber optically transmit some or a11 of the signal or processed data to the internet or cloud. 

The cloud or internet may in turn send the data to doctors or health care providers as \veil as the 

patients themselves. Thus, it may be possible to have a panoramic, high-definition; relatively 

comprehensive view of a patient that doctors can use to assess arid manage disease, and that 

patients can use to help maintain their health and direct their o\'vn care. 

{0147] In a particular enibodim.cnt 2400, the physiological measurement device or non~ 

invasive blood co.nstitm~.ni measure1nent device 2401 may comprise a transmitter 2403 to 

communicate over a first comtnunication link 2404 in the body area nct,vork or pcl'sonal area 

net-..vor:k to a rect~iver in a smart phone, tablet cc:H phone, PDA, or computer 2405. For the 

measu.rement device 2401, itmay also be advantageous to have a processor2402 to p-rocess Sc.'tn1e 

ofthephysiological data, sinc,9 vvith processing the amount of data to transmit may be less (hence, 

n1nn.~ energy efficient). The first cornmunication link 2404 1nay operntc through the me nf\me of 

nrnny v.drcless tcChnQlogies such as BluetoUth, Zigbee, Wffi, IrDA (infrared data association), 

wireless USB, or Z-wave, to name a fo,:v .. Alternatively, the comxnunkaiion 1ink 2404 may occur 

in the wireless. medical band behvecn 2360 and2390 l\lHz, which the FCC allocated forrncdical 

body area network d1;.~vices:~ or in other designated rncdical device or \Vl\.·1TS bands, TI1esc are 

examples of devices that can he used in the body area netv.,-ork and surroundings, but other devices 

could also be used and arc included in the scope of this disclosure, 

[014S] The personal device 2405 may store), process, display, and transmit sonw of the 

data from the measuren1ent device 240L The device 2405 nrny comprise a receiver, transmitter, 

display, voice control and speakers, and one tw more control buUons tw knobs and i1 touch screen. 

Exant}'ks of d1e device 2405 indude srnart phones such as the Apple iPhcmes.RT~t ot phones 

operating on the Android or Microsoi1 systems. In one embqdiment, the device 2405 may have 

an applica:tiz)n, sofhliarc program, or firtmvare to receive and process the data from the 

rneasnrel'nent device 240L The device 2405 may then transrnit some or all of the data or the 

processed data over a second communication link 2406 to the internet or l!doud" 2407, The 

set~t'ind com1iumicatkrn link2406may advantageously comprise at least one segtnent ()fa win~less 
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trnnsrnission !ink, \vhich may operate using \ViFi or the cellular lK'.twork. The second 

commun.ication I.ink 2A06 may additionaHy comprise lengths of fiber optic and/or cm1m11.mication 

over copper wires or cables, 

{0149] The internet or cloud 2407 mav add value to the measurement de•,,,.-ice 2401 bv J - ~ 

providing services that augment the physiological data collected. In a particular embodiment~ 

some of the functions l)erfonnc<l by the doud include: (a) receive at least a .fraction of the data 

from the device 2405; (b) buffer or store the data received; (c) process the data using sofrware 

stored on the cloud;. (d}store the resulting processed data; and (e) transmit some or all of the data 

either upQn request or based on an a!ann. As an example, the data or processed data may be 

transmitted 2408 back to the originator (e,g,, patient or us~~-r). it may be transmitted 2409 to a 

health care provider or doctor, or it may he tnmsmittcd 2410 to othci:' designated recipients, 

lOJSOj The cloud 2407 may provide a number of value-add services. For example, the 

cloud application may store a11d process. the physiological data for .future reference or during a 

visit with the healthcare ptovidet. If n patient has sorne sort of n:1edica1 rn.ishap or emcrgcncy •. the 

physician canobtain the history of the phys.fological parameters. ovct a specified 11eriocl of time. 

In another embodiment, if the physiological parametets fall out of acceptable range, alarms may 

be delivered to the user 2408, the healfhcare providcr2409~ or other designated recipients 24 I 0. 

These are just sm.ne of the .features that .may be ollered, but many othets rnay be possible and are 

intended to be covered by this di:.closurc, As an example, the device 2405 may a!so have a GPS 

sensor, so the cloud 2407 may be able tt} provide time; data and position along with the 

physiological. pararnetcrs. Thus, if there is a medical emergency, the cloud 2407 could provide 

the location of the patient to foe hcalfhcare provider 2409 or other designated recipients 2410. 

1\foreover, the digitized data in the cloud 2407 may help to hmve toward ',Nhat is 0He11 called 

"perstmalized medicine, n .Based on the physiologic~ll parameter data history, rncdic~1tion or 

tnedical therapies may be prescribed that are Custnrnized. to the particular patient 

101511 BeyQ1id the a..lmvc benefits, the d,oud application 2407 and application on the 

device 2405 may also have financial value fl.)!' cornpani.es devdaping measuren.1ent devices 2401 

such as a non-invasive blood constituent monitor. In the case of glucose monitors, the companies 

nmkt~ the ma.j(1tity of their revenue on the .measurement strips, }fov.·ever, i•...-Hh a. 1i(m-invasivt~ 
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monitor, there is no need for strips, so there is less of an opportunity for recurring costs (e.g., the 

razor.irazor blade model docs not \vork for non-invasive devices). On the other hm1d, people tnay 

be \:viUing to pay a periodic foe for the value-add services provided on the cloud 2407. Diabetic 

patients, for example, would probably be v;.-'illingto pa~.r apcriodit~·f1..>e for monitoring their glucose 

levels, storing the history of the glucose levels, and having alarm. warnings \vhen the glucose level 

falls out of range. Similarly, patients taking ketone bodies supplement for treatment of disorders 

characterized by ir.npaircd glucose n1etab0Hs.m (e,g., Alzheilncr's, Parkinson's, Huntington's or 

A.LS) may need to monitor their ketone bodies level. These patients \.Vou!d also probably he 

,,\,·illirtg to pay a periodic foe fot the value-add services pmvided 1..)1t the doud 2407, Thus, by 

leveraging the advaitces in wireless cmmectivity and the \\-'!despread use of handhcld devices such 

as smm't phones that can wirefossly connect to the ck)ud;. businesses can build a J'ecuri-ing cost 

tmsiness model even using non,.invasivc measurement devices. 

(Rl52] In addition, H may be advantagl~c.'tus to use pattern matching algorithms and c.'tther 

sofhv.arn aud mathematical :methods to identi(y the blood constituents of interest. In one 

embodiment. the spl~ctrum may be corrdated \Vi th a library cif knowr1 spectra to detern1ir1e the 

overlap integrals" and a threshold function may be used to quantify the c.:onccn:tration of dii1ere11t 

constituents. This is just one way to perform the signal processing, and n1.any ofoer techniques,. 

algorithms, and softvrnte rnay be used and \Vou.ld fall \.\·ithin the scope of this disC!osure. 

[01 SJ] Describ1xi herein are just so-me example:;, of the beneficial llSC of near-infrared or 

S\VlR lasers for non-invasive monitoring of glucose, kctones, HbA1 c and other blood 

constituents. However, many other medical. procedures can tisc the near-infrared or S\.VIR light 

consistent \.Vith this disclosure and are intended to be covered by the disclosure, 

[01541 In another specific embodiment, t1xpcrimcnts have been performed for stand-off 

detection t)f solid targets vAth diff11se reflection spectroscopy using a fiherc.based s11per

continuum somcc (fmthcrdestribedhcrein), In particular, the diffuse reflection spectrum ofsolid 

samples such as explosi vcs {TNT, RJ)X1 PETN\ fertilizers (am.111Q1tintn nittate, un.~.at a11d paints 

(automotive and rnHitary grade} have been rneasured at stat1d-off distances of 5m. Although the 

measurements \.vcre done at 5m, calculations sh{nv that the clistancc could be anywhere from a 

fov.r meters to ()ver l 50m. These ate specific samples that have been tested, but more ge.nernlly 

50 

Petitioner Apple Inc. – Ex. 1002, p. 419



OtvINI0lOl PUSA.5 

other materials (particularly comprising hydro-carbons) could also be tested and identified using 

similar methods. The experinrnnta\ set-up 2500 for the rdkct.ion,-spectroscopy--based staml-off 

detection system is sho\\'n in FIGURE 25, Vihile details of the SC source 2501 arc described in 

fr1is disclosure in FIGURES 20,21, and 23, First, 01c diverging SC output is: collimated to a 1 cm 

diarneterbearn using a 25 mrn fi.1cal length, 90 degrees ofl::.axis, gold coated, parabolic rnirror 

2502. To reduce the effects of chron1atic aberration, refractive optics are avoided in the setup .. AU 

focusing and c0Ui1nation is done using 1netal.lic mirrors that have ahnost consiant refleciivity and 

focal length over the entire SC output spectrum. The sample 2504 is kept at a distance of 5m from 

the C()llitnafing nii.n'(Jr 2502, ,Nhil.':h corresponds lo a total tcrund tdp path k~ngth t)f 10m hefbte 

reaching the collection optics 2505, A 12cm diam:eter silver coated concave mirror 250:5 ,vith a 

75cm focnl length is kept 20crn k) the side of the C()l!imation mirror 2502. The miiTor 2:505 is 

used to collect a fraction of the diffusely reflected light from fhe sample, and focus it into the 

input slit of a monochromator 2506. Thus~ the beam is inciden.tnormaUy onthe sample 2504, but 

detected a.ta reJlect.ion angle of tan-l(0.2i5) or about 2.3 degrees. Ar)ptopria.te kmg wavelength 

pass filten; mounted in a. motorized rotating filter "\\..-heel are placed in the beam path bcf6rc the 

input slit 2506 to 1:i.void co11t.ributit)11 from higher wavelength orders from the gtat.ing (300 

grooves/mm, 2gm blaze), The output slit '-Vidth is set to 2mm corresponding to a spectral 

resolution of 10.8nm, and th~~ lighi is detected by a 2mm x 2nm1 liquid nitrogen cooled (77K) 

indium antimonide (bSb) detector 2507. I11e detected output is amplified using a tratis

impedancc pre-amplifier 2507 Vlith a gain of about 105V/A and connecte<l to a lock~in amplifier 

2508 setup for high sensitivHy detection. The chopper frequency is 400Hz, and the lock,.;in tinxe 

constant is set to lOOms corresponding to a noise bandwidth of about. 1 Hz. These are exernplary 

elements and parmneter values, but other t)r diffr~rent optical el.ernents may be used consistent 

with this disclosure, 

PROCESS ANALYTICAL TECHNOLOG)" (PAT) 

(01551 One definition of process analytical technology, P,A.T, is "'a system for designing; 

analyzing and controlling manufa.cturing th.rough timely evaluations (i,e., drning processing) of 

significantquahty and perfofrna:i1ce attribfftes of raw and in-process tnaterials and processes, ,vhh 

the goal of ensuring final product quality}' Ncar~infrared or S\VIR spectroscopy may have 

appl.kations in the PAT ()f' the phar·maccutical industty by pwviding, for example, quantitative 
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analysis of multiple components in a sample and in pack quantification of drugs in formuJation, 

as well as quality of a dtug m1d qual.ity control of cotJlplex exoipients used in formulation. The 

PAT process may benefit from near-infrart:'.d or SVilIR spectroscopy for some steps, such as: rmv 

material identification, active phamrnceutical ingredient applications~ drying, granulaticm1. blend 

unifonnity and content uniforrnhy. Some ofthe strengths ofnear-infrarcd orS\\/JR spectroscopy 

include: radiation has good penetration properties, and, thus, minimal sample preparation may be 

required; rheasmcment results may be obtained rapidly, and sirnultanecms measurer.ner1ts may be 

obtained for several parameters; non-destrnctive methods \Vith little or no che1nical w·aste; and 

organic chemicals that comptise ri1ost phar·maceutical pn)(lucts have. unique specti:t1 in the near

infran✓ and S\Vm. ranges, for example. 

10156} One goal of the m:mufacturin:g prc,cess and PAT may be the concept ofa ·•s111art" 

manufacturing process, which may be a system or rnanufactwin.g openrtion. responding to 

analytical data getwrated it1 real-time. Suth a systl~m ma.y also h11ve ,:u1 in-built '·artificial 

intelligence'' as decisions may be made \vhcther to continue a manufacturing operation, For 

example, \\iith respect to the ravv materials, inh.~gration tif the quality measurement into ::,mart 

nrnnufoctu:ring process,~$ cmdd be used to improve manufacturing opernlions by ensuling that th,~ 

conecl rrnlf(.xia!s oftheapprnpdatequality are used int.he manufaci1u:e, Similarly, a smart blender 

\.\·ould be under softvvare control and 1,vould respond to the real-time spectral data coll.ected. 

(0157] FIGURE 26 illustrates w-lmt might he an eventual flow-chart 2600 of a smart 

manufacturing process. The manufa,:turing process. 260 l may have as input the process focd 2602 

and result in a process output 2603, A process controller 2604 may at least partially control the 

manufacturing process 2601, and nw controller 2604 may receh1e inputs from the closed loop 

control (process paraTtieters) 2605 as \veil as the on-Iitle monitoring of process parameters 2606, 

The feedback loops in the process could refine the manufacturing process 2601 ~md irnprove the 

quality nftJ1e process output 2603, These are particular embodiments of the use of near.:infhlred 

or S\VJR spectroscopy in the PAT of the phan11aceulica1 industry, but other variatiom~, 

combinations; and methods may also be used and are intended to be covered by this disclosure. 

[01581 The discussion thus frtr has included use of near-infrared or SWIR spectroscopy 

.m applications smd:1 itS identificatio11 of cmmtcrfoil dtugs;. detection of illicit drugs, and 
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pharmaceutical process controL Although drugs and pharmaceuticals are one example, many 

other fields and applications .may also benefit from the use ofr1ear infrared or SWIR spectroscopy~ 

and these may also he implementc.xl \.Vithout departing from the scope of this disclosure. As just 

another example, near-infrared or SW1R spectroscopy ma~.r also be used as an analytic tool for 

food quahty and safety control. Applic~1tions in food safety and quality assessment include 

contaminant detection; detect identification, constituent analysis, and qu..1.lity evaluation, The 

techniques described in this disclosure are pariicularly valuable \.Vhen non-des:iructive iesting is 

desired at stand-off or remote distances, 

{0159] A!thQugh the present discfosLu-e has been described in several emht)diments, a 

myriad of changes, variath.rns, alterations, transibrmations~ and modifications may he suggested 

to one skilled in the att, and it is intended that the present disclosure encompass such changes, 

variations; alterations, transformations, and modifications as falling within the spirit and scope of 

the appended da.in1s. 

10160] \Vhile exemplary embodiments arc described above, it is not intended that these 

embodiments describe alI po~sihlc fcn111s of the disdosui'.e. Rather, the vvords used in the 

specification are vvords of de.scription rather than limitation, and it is understood that various 

changes may be made \Vithout departing from foe spirit and scope of foe disclosure. Additionally, 

the features of various implementing er.nbodhnents .may be combined to form fort.her 

embodiments of the disdosun::, \Vhile ·various emJ,odiments mav have been describ1xi as 
~ 

providing advantages or being prcfem.!d over other embodiments with respect to 011c or more 

desired characteristics, as one skilled in the art is aware, one or more characteristics r.nay be 

compromised to achieve desired systern attributes, which depend on the specific application and 

implernentation .. These attributes include, but a.re not limited to:. cos{, st!'ength, durability, life 

cycle cost, r:narketabilit)'\ appearance, packaging, size, servic~ability, weight, Tnanufacturability, 

ease of assernbly, etc. The ernboditnents desctibed herein that ,tre described as less desirable than 

othet emhodi.menls or prior mt implementations ,vith tespect to one or more charnc::tetistics are 

not outside the scope of the disclosure and may be c..ksirable Jbr particular appli catic.1ns. 
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IN THE UNITED STATES PATENT AND TRADEl\JARK OFFICE 

In re application of: 

Mohanuned N. ISLAl\11 

Serial No.: 

Filed: 

Group Art Unit: 

Examiner: 

For: SEMICONDUCTOR DIODES-BASED PHYSIOLOGICAL 
JvlEASUREl\i1ENT DEVICE WITH IMPROVED SKi:NAL-TO-NOISE 
RATlO 

Attorney Docket No.: O~-1NI 0101 PUSA5 

INFOR~·IATION DISCLOSURE STATEMENT 
UNDER 37 C.F.R. § 1.97(b)(l) 

Conunissioncr for Patents 
P . .0. Box 1450 
A.! ex andria, VA 22313-14 50 

Conunissioner: 

In compliance with the duty of disclosure under 37 C.F.R. § 1.56 and §§ l.97-1.98, the 

references listed and identified on the attached Fonn PTO/SB/08a are being submitted herewith 

for consideration by the Examiner. This Statement is being filed in accordance with 3 7 C.F.R. 

§ L97(b)(1). 

\Vhile this Statement is being filed in compliance with the duty of disclosure, citation of 

the listed references is not to be construed as an admission that any of the references axe 

nmateria!n as defined under 37 CF.R. § ! .56(b), 

ln accordance \Vith 37 C.F.R. § L98(d), copies of the listed reforences are not being 

provided since the references '.Vere previously cited by or submitted lo the Patent and Trademark 
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Serial No. Atty. Dkt. No. O:\lNI 0101 PUSA5 

Office in prior applications Serial No. l 6/272,069, filed February 1 l, 20 l 9 (pending), Serial No. 

16/004,359 filed June 9, 2018 (pending), Serial No. 16/ 188,194 filed November 12, 2018 

(pending), Serial No. 16/241,628 filed January 7, 2019 (pending), and Serial No. 16/284,5"14 

filed February 25, 2019 (pending), of ,vhich the present application is a continuation. 

Please charge any fees or credit any overpayments as a result of the filing of this 

paper to our Deposit Account No. 02-3978. 

Date: July 8, 2019 

BROOKS KUSffMAN P.C. 
1000 TO\~m Center, 22nd Floor 
Southfield, MI 48075-1238 
Phone: 248-358-4400 
Fax: 248-358-335 l 

Respectfully submitted, 

Mohammed N. lSLAl\-1 

By: /David S. Bir/ 
David S. Bir 
Reg. No. 38,383 
AttorneyiAgcnt for Applicant 

2 
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TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE 
REGISTERED PRACTITIONERS 

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIN82B or equivalent) to 
identify the application to which the Power of Attorney is directed, in accordance with 37 CFR 1.5. If the Power of 
Attorney by Applicant form is not accompanied by this transmittal form or an equivalent, the Power of Attorney will not 
be recognized in the application. 

Application Number 

Filing Date 

First Named Inventor Mohammed N. ISLAM 

Title SEMICONDUCTOR DIODES-BASED PHYSIOLOGICAL MEASUREMENT 
DEVICE WITH IMPROVED SIGNAL-TO-NOISE RATIO 

Art Unit 

Examiner Name 

Attorney Docket Number OMNI 0101 PUSA5 

SIGNATURE of Applicant or Patent Practitioner 
Signature /David S. Bir/ Date (Optional) 2018-07-08 

Name David S. Bir Registration 38,383 Number 

Title (if Applicant is a 
juristic entity) 

Applicant Name (if Applicant is a juristic entity) 

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4{d) for signature requirements and certifications. 
If more than one applicant, use multiple forms. 

~ * Total of j_ forms are submitted. 

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by the public 
which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This 
collection is estimated to take 3 minutes to complete, including gathering, preparing, and submitting the completed application form to the US PTO. 
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, VA22313-1450. 

If you need assistance in completing the form, call 1-800-PTO-9 J 99 and select option 2. 
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PTO/AlNB2El(OM 2) 
Approved for U$<1S !hrough 11/3012014. 0MB 0551-0035 

U.S. Patent and Trad111mari< Offloo; U.S. DEPARTMENT OF COMMERCE 
Under t.'ie Pa~iwork Reductlon Aci of 1995, no persomi are required to respond to a rolleclloo of inrormalion unleM it dlspley& a wild OMS control number. 

I hereby revoke all previous powers of attorney given in the application identified in the attached transmittal letter. 

liJ I hereby appoint Practltioner(s) associated with the following Customer Number as my/our attomey(s) or agent(s), and to 
transact all business in the United States Patent and Trademark Office connected therewith for the application referenced 
in the attached transmittal letter (form PT0/AIA/82A or equivalent): 

1109543 I OR 

D i hereby appoint Practltioner(s) named below as my/our attomey(s) or agent{s), and to transact all business in the 
1 

United States Patent and Trademark Office connected therewith for the application referenced in the attached 
transmittal letter {form PT0/AIA/82A or equivalent): 

Name Registrnllon Name Regiatraiion 
Number Number 

Please recognize or change the correspondence address for the application identified in the attached 
transmittal letter to: 

fj1 The address associated with !he above-mentioned Customer Number. 

D : addreas associated with Customer Number: I I 
D Firm or 

Individual Name 
Address 

City I State I I Zip I 
Country 
Telephone I Ema!! l 

I am the Applicant 

D Inventor or Joint Inventor 

OLegal Representative of a Deceased or Legally incapacitated Inventor 

(ijAssignee or Person to Whom the Inventor is Under an Obligation to Assign 
OPerson Who Otherwise Shows Sufficient Proprietary Interest (e.g., a petition under 37 CFR 1 .46(b)(2) was 

granted in the application or is concurrently being flied with this document) 

/ ~-- SIGNA~REpf ~cant for Patent 

Signature d/:····%·· N''-"// / /4 H-- - --· I Date I October 10, :2012 

Name ~~;;~a"N. lslam · ,,_. { .r #·'{,-' ,,,,- "' ~,:;,,,,- I Telephone ! 734-647-8941 

Title and Comoanv President- OMNI MEDSC!, INC. 

~: Signature - This form must be signed by !he applicant in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and 
certifications. Submit multiple forms for more than one signature, see below•. 

li1 •Tolal of 1 forms are submitted. 

This collection of Information is required by 37 CFR 1.31, 1.32 and 1.33. The information is r;iquir<lld lo obtain or rmein a oon11fit bytl1111 pulliic which ls toliie (am:! i:Jy thie, 
USPTO to PIOO!li!!S) an application. Confidem!aiity is govem<ild by 35 U.$.C. 122 and 37 Cl'R 1.11 and 1.14. This co!liliid!on iis Mlllmmed ta tlike 3 mim.ites to oompl.:i~, 
Including gathering. pr.,paring, Md ,;iubm!tting !hi!! completed application form lo the USPTO. ilm.:i will very depending upon !hlil lndlvldua;i Cii!le. Any comments on 
the am.:.unt ol time you requiM to compl<11II!> !his farm a~d/or sugg111!!!1lona for rlSdw::ing iilis btmien. mnouid oo 11ent to !he Cl1!ef lnformallon Officer, U.S. F111teml and 
Tradema<l< Offic.:i, U.S. Department of Commerce, P.O. Box 1460, l\lelWndrla, VA 22313-1450. DO NOT SE.NO FEES OR COMPLETED FORMS TO THlS 
ADDRESS, SEND TO; Commlnlomtr for Patenm, P.O. Box 1450, Al;;xandria, VA 22313-1450. 

ff you mJ/Jd EJssistance in completing tha form, C1Jll 1-800-PT0-9199 and select option 2. 
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PTO/AIN14 (02-18) 
Approved for use through 11/30/2020. 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 contains a valid 0MB control number. 

Attorney Docket Number OMNI 0101 PUSA5 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention 
SEMICONDUCTOR DIODES-BASED PHYSIOLOGICAL MEASUREMENT DEVICE WITH IMPROVED 
SIGNAL-TO-NOISE RATIO 

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the 
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76. 
This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the 
document may be printed and included in a paper filed application. 

Secrecy Order 37 CFR 5.2: 

D Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to 
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.) 

Inventor Information: 

Inventor 11 I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I El t,1ohammed ~- ISLAM I El 
Residence Information (Select One) • US Residency Non US Residency Active US Military Service 

City J'l.nn Arbor I State/Province I t,11 I Country of ResidencJ I f.Js 

Mailing Address of Inventor: 

Address 1 1718 Newport Creek 

Address 2 

City I J'l.nn Arbor I State/Province I rvi1 

Postal Code I ~8103 I Countryi I 1us 
All Inventors Must Be Listed - Additional Inventor Information blocks may be 
generated within this form by selecting the Add button. I Add I 

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

D An Address is being provided for the correspondence Information of this application. 

Customer Number 09543 

Email Address I I Add Email I I Remove Email I 

Application Information: 

Title of the Invention 
1111 IUN: 11111 It- ..... - I r· I I I " ,l\.,AL ,.I ULv'IL,t:. vv1IH 

MPROVED SIGNAL-TO-NOISE RATIO 

Attorney Docket Number PMNI 0101 PUSA5 I Small Entity Status Claimed ~ 
Application Type Non provisional . 
Subject Matter Utility . 
Total Number of Drawing Sheets (if any) I f34 I Suggested Figure for Publication (if any) I ~4 
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PTO/AIN14 (02-18) 
Approved for use through 11/30/2020. 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 contains a valid 0MB control number. 

Attorney Docket Number OMNI 0101 PUSA5 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention 
SEMICONDUCTOR DIODES-BASED PHYSIOLOGICAL MEASUREMENT DEVICE WITH IMPROVED 
SIGNAL-TO-NOISE RATIO 

Filing By Reference: 
Only complete this section when filing an application by reference under 35 U.S.C. 111 (c) and 37 CFR 1.57(a). Do not complete this section if 
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be 
provided in the appropriate section(s) below (i.e., "Domestic Benefit/National Stage Information" and "Foreign Priority Information"). 

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this 
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a). 

;_ 
Application number of the previously Filing date (YYYY-MM-DD) Intellectual Property Authority or Country 
filed application 

I 

Publication Information: 

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

Request Not to Publish. I hereby request that the attached application not be published under 

• 35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the 
subject of an application filed in another country, or under a multilateral international agreement, that requires 
publication at eighteen months after filing. 

Representative Information: 

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

Please Select One: • Customer Number I US Patent Practitioner IO Limited Recognition (37 CFR 11.9) 

Customer Number ~09543 

Domestic Benefit/National Stage Information: 
This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate 
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes 
the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78. 
When referring to the current application, please leave the "Application Number" field blank. 

Prior Application Status !='ending I· I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

I J:ontinuation of I· 16/272069 ~019-02-11 
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PTO/AIN14 (02-18) 
Approved for use through 11/30/2020. 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 contains a valid 0MB control number. 

Attorney Docket Number OMNI 0101 PUSA5 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention 
SEMICONDUCTOR DIODES-BASED PHYSIOLOGICAL MEASUREMENT DEVICE WITH IMPROVED 
SIGNAL-TO-NOISE RATIO 

Prior Application Status !='atenled . I Remove I 
Application Prior Application Filing Dale Issue Dale 

Number 
Continuity Type 

Number (YYYY-MM-DD) 
Patent Number (YYYY-MM-DD) 

116/272069 ponlinuation of I· 116/029611 ~018-07-08 110201283 ~019-02-12 

Prior Application Status !='atenled . I Remove I 
Application Prior Application Filing Dale Issue Dale 

Number 
Continuity Type 

Number (YYYY-MM-DD) 
Patent Number (YYYY-MM-DD) 

116/029611 ponlinuation of I· 115/888052 ~018-02-04 110136819 ~018-11-27 

Prior Application Status !='atenled . I Remove I 
Application Prior Application Filing Dale Issue Dale 

Number 
Continuity Type 

Number (YYYY-MM-DD) 
Patent Number (YYYY-MM-DD) 

115/888052 ponlinuation of I· 115/212549 ~016-07-18 ~885698 ~018-02-06 

Prior Application Status !='atenled . I Remove I 
Application Prior Application Filing Dale Issue Dale 

Number 
Continuity Type 

Number (YYYY-MM-DD) 
Patent Number (YYYY-MM-DD) 

115/212549 ponlinuation of I· 114/650897 ~015-06-10 ~494567 ~016-11-15 

Prior Application Status t=xpired . I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

~4/650897 ~ 371 of international . PCT/US2013/075700 ~013-12-17 

Prior Application Status ~xpired . I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

tcT/2013/075700 t;laims benefit of provisional . 61/747472 ~012-12-31 

Prior Application Status Pending . I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

I t;onlinuation of . 16/004359 ~018-06-09 

Prior Application Status Datenled . I Remove I 
Application Prior Application Filing Dale Issue Dale 

Number 
Continuity Type 

Number (YYYY-MM-DD) 
Patent Number (YYYY-MM-DD) 

116/004359 ponlinuation of I· 114/109007 ~013-12-17 ~993159 ~018-06-12 

Prior Application Status t=xpired . I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

~4/109007 j:;laims benefit of provisional . 61/747553 ~012-12-31 
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PTO/AIN14 (02-18) 
Approved for use through 11/30/2020. 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 contains a valid 0MB control number. 

Attorney Docket Number OMNI 0101 PUSA5 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention 
SEMICONDUCTOR DIODES-BASED PHYSIOLOGICAL MEASUREMENT DEVICE WITH IMPROVED 
SIGNAL-TO-NOISE RATIO 

Prior Application Status !='ending . I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

I Continuation of . 16/188194 ~018-11-12 

Prior Application Status Patented . I Remove I 
Application Prior Application Filing Date Issue Date 

Number 
Continuity Type 

Number (YYYY-MM-DD) 
Patent Number (YYYY-MM-DD) 

116/188194 pontinuation of I· 116/004154 ~018-06-08 110126283 ~018-11-13 

Prior Application Status !='atented . I Remove I 
Application Prior Application Filing Date Issue Date 

Number 
Continuity Type 

Number (YYYY-MM-DD) 
Patent Number (YYYY-MM-DD) 

116/004154 pontinuation of I· 115/855201 ~017-12-27 ~995722 ~018-06-12 

Prior Application Status !='atented . I Remove I 
Application Prior Application Filing Date Issue Date 

Number 
Continuity Type 

Number (YYYY-MM-DD) 
Patent Number (YYYY-MM-DD) 

115/855201 pontinuation of I· 115/711907 ~017-09-21 ~897584 ~018-02-20 

Prior Application Status !='atented . I Remove I 
Application Prior Application Filing Date Issue Date 

Number 
Continuity Type 

Number (YYYY-MM-DD) 
Patent Number (YYYY-MM-DD) 

115/711907 !Division of I· 115/357225 ~016-11-21 ~797876 ~017-10-24 

Prior Application Status !='atented . I Remove I 
Application Prior Application Filing Date Issue Date 

Number 
Continuity Type 

Number (YYYY-MM-DD) 
Patent Number (YYYY-MM-DD) 

115/357225 pontinuation of I· 114/650981 ~015-06-10 ~500634 ~016-11-22 

Prior Application Status J=xpired . I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

~4/650981 a 371 of international . PCT/US2013/075767 ~013-12-17 

Prior Application Status ~xpired . I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

tcT/US2013/075767 Claims benefit of provisional . 61/747485 ~012-12-31 

Prior Application Status Dending . I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

I Continuation of . 16/241628 ~019-01-07 

Prior Application Status Datented . I Remove I 
Application Prior Application Filing Date Issue Date 

Number 
Continuity Type 

Number (YYYY-MM-DD) 
Patent Number (YYYY-MM-DD) 

116/241628 pontinuation of B 116/015737 ~018-06-22 110172523 ~019-01-08 
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Application Number 

Title of Invention 
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Prior Application Status !='atenled . I Remove I 
Application Prior Application Filing Dale Issue Dale 

Number 
Continuity Type 

Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD) 

116/015737 ponlinuation of I· 115/594053 ~017-05-12 110188299 ~019-01-29 

Prior Application Status !='atenled . I Remove I 
Application Prior Application Filing Dale Issue Dale 

Number 
Continuity Type 

Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD) 

115/594053 ponlinuation of I· 114/875709 ~015-10-06 ~651533 ~017-05-16 

Prior Application Status !='atenled . I Remove I 
Application Prior Application Filing Dale Issue Dale 

Number 
Continuity Type 

Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD) 

114/875709 ponlinuation of I· 114/108986 ~013-12-17 ~164032 ~015-10-20 

Prior Application Status t=xpired . I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

~4/108986 Claims benefit of provisional . 61/747487 ~012-12-31 

Prior Application Status Pending . I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

I Continuation of . 16/284514 ~019-02-25 

Prior Application Status Patented . I Remove I 
Application Prior Application Filing Dale Issue Dale 

Number 
Continuity Type 

Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD) 

116/284514 ponlinuation of I· 116/016649 ~018-06-24 110213113 ~019-02-26 

Prior Application Status !='atenled . I Remove I 
Application Prior Application Filing Dale Issue Dale 

Number 
Continuity Type 

Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD) 

116/016649 ponlinuation of I· 115/860065 ~018-01-02 110098546 ~018-10-16 

Prior Application Status !='atenled . I Remove I 
Application Prior Application Filing Dale Issue Dale 

Number 
Continuity Type 

Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD) 

115/860065 ponlinuation of I· 115/686198 ~017-08-25 ~861286 ~018-01-09 

Prior Application Status !='atenled . I Remove I 
Application Prior Application Filing Dale Issue Dale 

Number 
Continuity Type 

Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD) 

115/686198 ponlinuation of I· 115/357136 ~016-11-21 ~757040 ~017-09-12 

Prior Application Status !='atenled . I Remove I 
Application Prior Application Filing Dale Issue Dale 

Number 
Continuity Type 

Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD) 

115/357136 ponlinuation of El 114/651367 ~015-06-11 ~500635 ~016-11-22 
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Application Number 

Title of Invention 
SEMICONDUCTOR DIODES-BASED PHYSIOLOGICAL MEASUREMENT DEVICE WITH IMPROVED 
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Prior Application Status t=xpired . I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

~4/651367 ~ 371 of international . PCT/US2013/075736 ~013-12-17 

Prior Application Status ~xpired . I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

tcT/US2013/075736 t;laims benefit of provisional . 61/747477 ~012-12-31 

Prior Application Status ~xpired . I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

tcT/US2013/075736 J:laims benefit of provisional . 61/754698 ~013-01-21 

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

Foreign Priority Information: 

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet 

constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application 

that is eligible for retrieval under the priority document exchange program (PDXi the information will be used by the Office to 

automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the POX program, applicant bears the ultimate 

responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual 

property office, or a certified copy of the foreign priority application is filed, within the lime period specified in 37 CFR 1.55(g)(1 ). 

I Remove I 
Application Number Countryi Filing Date (YYYY-MM-DD) Access Codei (if applicable) 

I I I 
Additional Foreign Priority Data may be generated within this form by selecting the 
Add button. I Add I 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition 
Applications 

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

~ 16,2013. 
NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March 
16, 2013, will be examined under the first inventor to file provisions of the AIA. 
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Application Number 

Title of Invention 
SEMICONDUCTOR DIODES-BASED PHYSIOLOGICAL MEASUREMENT DEVICE WITH IMPROVED 
SIGNAL-TO-NOISE RATIO 

Authorization or Opt-Out of Authorization to Permit Access: 

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

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

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

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

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

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

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

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

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant 
D application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with 

any documents and information identified in subsection 1A above. 

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent 
D application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant 

application. 

NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the 
application in accordance with 37 CFR 1.14. 
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Application Number 

Title of Invention 
SEMICONDUCTOR DIODES-BASED PHYSIOLOGICAL MEASUREMENT DEVICE WITH IMPROVED 
SIGNAL-TO-NOISE RATIO 

Applicant Information: 

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

Applicant 11 I Remove I 
If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed. 
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR 
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person 
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an 
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient 
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be 
identified in this section. 

I Clear I 

• Assignee 
I 

Legal Representative under 35 U.S.C. 117 
I 

Joint Inventor 

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

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

1~1 
Name of the Deceased or Legally Incapacitated Inventor: I 

If the Applicant is an Organization check here. ~ 
Organization Name I J:lmni Medsci, Inc. 

Mailing Address Information For Applicant: 

Address 1 1718 Newport Creek Drive 

Address 2 

City l\nn Arbor State/Province Ml 

Country I 1-Js Postal Code 48103 

Phone Number Fax Number 

Email Address 

Additional Applicant Data may be generated within this form by selecting the Add button. I Add I 

Assignee Information including Non-Applicant Assignee Information: 

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 
37 of CFR to have an assignment recorded by the Office. 
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Assignee 11 

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

I Remove I 
If the Assignee or Non-Applicant Assignee is an Organization check here. • 
Prefix Given Name Middle Name Family Name Suffix 

I B I I I I B 
Mailing Address Information For Assignee including Non-Applicant Assignee: 

Address 1 

Address 2 

City 11 State/Province 

Countryi 11 Postal Code 

Phone Number Fax Number 

Email Address 

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by 
selecting the Add button. I Add I 

Signature: Remove 

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

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

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

Signature liDavid S. Bir/ Date (YYYY-MM-DD) 12019-07-09 

First Name pavid S. I Last Name I ~ir Registration Number pa3a3 

Additional Signature may be generated within this form by selecting the Add button. I Add I 
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Title of Invention 
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This collection of information is required by 37 CFR 1. 76. The information is required to obtain or retain a benefit by the public which 
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This 
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data 
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of lime 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. 

EFS Web 2.2.13 Petitioner Apple Inc. – Ex. 1002, p. 470



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: 

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 PatentCooperationTreaty. 

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. 
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Filing Date: 

Title of Invention: 
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WITH IMPROVED SIGNAL-TO-NOISE RATIO 

First Named Inventor/Applicant Name: Mohammed N. ISLAM 

Filer: David S. Bir 

Attorney Docket Number: OMNI 0101 PUSA5 

Filed as Small Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

UTILITY FILING FEE (ELECTRONIC FILING) 4011 1 75 75 

UTILITY SEARCH FEE 2111 1 330 330 

UTILITY EXAMINATION FEE 2311 1 380 380 

Pages: 

Claims: 

CLAIMS IN EXCESS OF 20 2202 3 50 150 

Miscellaneous-Filing: 

LATE FILING FEE FOR OATH OR DECLARATION 2051 1 80 80 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 

Miscellaneous: 

Total in USO($) 1015 

Petitioner Apple Inc. – Ex. 1002, p. 473



Electronic Acknowledgement Receipt 

EFSID: 36479783 

Application Number: 16506885 

International Application Number: 

Confirmation Number: 7781 

Title of Invention: 
SEMICONDUCTOR DIODES-BASED PHYSIOLOGICAL MEASUREMENT DEVICE 
WITH IMPROVED SIGNAL-TO-NOISE RATIO 

First Named Inventor/Applicant Name: Mohammed N. ISLAM 

Customer Number: 109543 

Filer: David S. Bir 

Filer Authorized By: 

Attorney Docket Number: OMNI 0101 PUSA5 

Receipt Date: 09-JUL-2019 

Filing Date: 

Time Stamp: 19:37:40 

Application Type: Utility under 35 USC 111 (a) 
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Payment Type DA 
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RAM confirmation Number 071019INTEFSW00006002023978 

Deposit Account 023978 
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37 CFR 1.16 (National application filing, search, and examination fees) 

37 CFR 1.17 (Patent application and reexamination processing fees) 
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Document 
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File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 
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1 
Information Disclosure Statement (IDS) 
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Form (SB08) 
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Information: 
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744911 
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Information Disclosure Statement (IDS) 
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Form (SB08) 
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Oc147 

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. 

729660 

4 
Information Disclosure Statement (IDS) 

OMNI0l 01 PUSAS_IDS_ 4.PDF no 7 
Form (SB08) 

cb826f788a5383784ce030654fa4bab 174ec 
67e3 

Warnings: 

Information: 

686443 

5 
Information Disclosure Statement (IDS) 

OMNI0l 01 PUSAS_IDS_S.PDF no 5 
Form (SB08) 
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2Sfd4 

Warnings: 

Information: 
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Form (SB08) 
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1Sdb 

Warnings: 

Information: 

676367 
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Information Disclosure Statement (IDS) 

OMNI0l 01 PUSAS_IDS_7.PDF no 4 
Form (SB08) 
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676440 

8 
Information Disclosure Statement (IDS) 
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Information: 

674692 
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Information Disclosure Statement (IDS) 

OMNI0l 01 PUSAS_IDS_9.PDF no 4 
Form (SB08) 

a204cd 27 617 e b4 f2c25 0807ca505 9790ed 5 
46775 

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. 

678594 

10 
Information Disclosure Statement (IDS) 

OMNI0l 01 PUSAS_IDS_ 1 0.PDF no 4 
Form (SB08) 

e646a2d54 7 be0Sf2035 79d d Sdd bd c31 5 99 
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Information: 

674472 
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Information Disclosure Statement (IDS) 

OMNI0l 01 PUSAS_IDS_ 11.PDF no 4 
Form (SB08) 

a7a01729c2f02654a2bed3257d 1 fb 1 b5d43 
Saf7e 

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. 
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OMNI0l 01 PUSAS_IDS_ 12.PDF no 5 
Form (SB08) 

8c63b12b73ee0a72b450b4cb811fe589a54 
030cc 

Warnings: 

Information: 

1455935 

13 
Information Disclosure Statement (IDS) 
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4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here i 
English language translation is attached. 
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Application Number 16506885 

Filing Date 2019-07-09 
INFORMATION DISCLOSURE First Named Inventor I Mohammed N. ISLAM 
STATEMENT BY APPLICANT 

Art Unit 1636 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number OMNI 0101 PUSA5 

CERTIFICATION STATEMENT 

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

OR 

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

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

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

See attached certification statement. 

The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

X A certification statement is not submitted herewith. 
SIGNATURE 

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

Signature /David S. Bir/ Date (YYYY-MM-DD) 2019-07-10 

Name/Print David S. Bir Registration Number ~8383 

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

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

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

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act 
(5 U.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. 
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Doc code: IDS PTO/SB/OBa (02-18) 

Doc description: Information Disclosure Statement (IDS) Filed Approved for use through 11/30/2020. 0MB 0651-0031 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Application Number 16506885 

Filing Date 2019-07-09 

INFORMATION DISCLOSURE First Named Inventor I l',llohammed N. ISLAM 
STATEMENT BY APPLICANT 

Art Unit 11636 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number I OMNI 0101 PUSA5 

U.S.PATENTS I Remove I 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number Code1 Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 p746206 A ~998-05-05 Mannheimer 

2 t,505133 B1 Roo3-01-01 Hanna et al. 

3 ~172761 B1 Ro12-05-08 Rulkov et al. 

4 S241676 B2 Ro16-01-26 isogurski et al. 

5 S59699o B2 Ro11-03-21 Park et al. 

If you wish to add additional U.S. Patent citation information please click the Add button. I Add I 
U.S.PATENT APPLICATION PUBLICATIONS I Remove I 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 20050049468 A1 Roo5-03-03 :;arlson et al. 
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Application Number 16506885 

Filing Date 2019-07-09 

INFORMATION DISCLOSURE First Named Inventor I Mohammed N. ISLAM 
STATEMENT BY APPLICANT 

Art Unit 1636 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number OMNI 0101 PUSA5 

2 20100217099 A1 t/010-08-26 eBoeuf et al. 

3 20120197093 A1 Q012-08-02 eBoeuf et al. 

If you wish to add additional U.S. Published Application citation information please click the Add button.I Add I 

FOREIGN PATENT DOCUMENTS IRemovel 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant T5 
Initial* No Number3 Code2i Code4 Date Passages or Relevant 

Document 
Figures Appear 

1 

If you wish to add additional Foreign Patent Document citation information please click the Add button I Add I 

NON-PATENT LITERATURE DOCUMENTS IRemovel 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5 
publisher, city and/or country where published. 

1 
nter Partes Review No. IPR2019-00910; Petition for Inter Partes Review of U.S. Patent No. 9,757,040; Apple Inc. v. 
::>MNI MEDSCI, INC.; pps. 1-96; dated April 10, 2019 

2 
nter Partes Review No. IPR2019-00911; Petition for Inter Partes Review of U.S. Patent No. 9,861,286; Apple Inc. v. 
::>MNI MEDSCI, INC.; pps. 1-S3; dated April 10, 2019 

3 
nter Partes Review No. IPR2019-00912; Petition for Inter Partes Review of U.S. Patent No. 9,885,698; Apple Inc. v. 
::>MNI MEDSCI, INC.; pps. 1-94; dated April 10, 2019 

4 
nter Partes Review No. IPR2019-00913; Petition for Inter Partes Review of U.S. Patent No. 9,651,533; Apple Inc. v. 
::>MNI MEDSCI, INC.; pps. 1-96; dated April 10, 2019 
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Application Number 16506885 

Filing Date 2019-07-09 

INFORMATION DISCLOSURE First Named Inventor I Mohammed N. ISLAM 
STATEMENT BY APPLICANT 

Art Unit 1636 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number OMNI 0101 PUSA5 

5 
nter Partes Review No. IPR2019-00914; Petition for Inter Partes Review of U.S. Patent No. 9,861,286; Apple Inc. v. 
::>MNI MEDSCI, INC.; pps. 1-90; dated April 10, 2019 

6 
nter Partes Review No. IPR2019-00915; Petition for Inter Partes Review of U.S. Patent No. 9,885,698; Apple Inc. v. 
::>MNI MEDSCI, INC.; pps. 1-91; dated April 10, 2019 

7 
nter Partes Review No. IPR2019-00916; Petition for Inter Partes Review of U.S. Patent No. 9,651,533; Apple Inc. v. 
::>MNI MEDSCI, INC.; pps. 1-90; dated April 10, 2019 

8 
nter Partes Review No. IPR2019-00917; Petition for Inter Partes Review of U.S. Patent No. 9,757,040; Apple Inc. v. 
::>MNI MEDSCI, INC.; pps. 1-93; dated April 10, 2019 

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

Examiner Signature 11 I Date Considered 11 
*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a 
citation if not in conformance and not considered. Include copy of this form with next communication to applicant. 

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here i 
English language translation is attached. 
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Application Number 16506885 

Filing Date 2019-07-09 
INFORMATION DISCLOSURE First Named Inventor I Mohammed N. ISLAM 
STATEMENT BY APPLICANT 

Art Unit 1636 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number OMNI 0101 PUSA5 

CERTIFICATION STATEMENT 

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

OR 

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

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

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

See attached certification statement. 

The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

X A certification statement is not submitted herewith. 
SIGNATURE 

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

Signature /David S. Bir/ Date (YYYY-MM-DD) 2019-07-10 

Name/Print David S. Bir Registration Number ~8383 

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

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

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

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act 
(5 U.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. 

EFSWeb2.1.18 Petitioner Apple Inc. – Ex. 1002, p. 521



Doc code: IDS PTO/SB/OBa (02-18) 

Doc description: Information Disclosure Statement (IDS) Filed 
Approved for use through 11/30/2020. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Application Number 16506885 

Filing Date 2019-07-09 

INFORMATION DISCLOSURE First Named Inventor I l',llohammed N. ISLAM 
STATEMENT BY APPLICANT 

Art Unit 11636 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number I OMNI 0101 PUSA5 

U.S.PATENTS I Remove I 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number 

Code1 
Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 ~972331 h990-11-20 :;hance 

2 p774213 A h998-06-3o Trebino et al. 

3 p855550 A h999-01-os cai et al. 

4 p044283 A Rooo-03-28 rein et al. 

5 p898451 B2 Roos-os-24 Nuori 

6 ~278966 B2 Roo1-10-09 Hjelt et al. 

7 S651533 B2 Ro11-os-16 slam 

8 a1s1040 B2 Ro17-09-12 slam 
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Application Number 16506885 

Filing Date 2019-07-09 

INFORMATION DISCLOSURE First Named Inventor I Mohammed N. ISLAM 
STATEMENT BY APPLICANT 

Art Unit 1636 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number OMNI 0101 PUSA5 

9 9861286 B1 t/018-01-09 slam 

10 9885698 B2 Q018-02-06 slam 

If you wish to add additional U.S. Patent citation information please click the Add button. I Add I 

U.S.PATENT APPLICATION PUBLICATIONS I Remove I 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 20120041767 A1 t1012-02-16 Hoffman et al. 

If you wish to add additional U.S. Published Application citation information please click the Add button.I Add I 

FOREIGN PATENT DOCUMENTS IRemovel 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant T5 
Initial* No Number3 Code2i Code4 Date Passages or Relevant 

Document 
Figures Appear 

1 

If you wish to add additional Foreign Patent Document citation information please click the Add button I Add I 

NON-PATENT LITERATURE DOCUMENTS IRemovel 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5 
publisher, city and/or country where published. 

1 
Declaration of Brian W. Anthony, PhD regarding USPN 9,651,533 filed in IPR2019-00913 & IPR2019-00916 (April 10, 
J019) 

2 
Declaration of Brian W. Anthony, PhD regarding USPN 9,757,040 filed in IPR2019-00910 & IPR2019-00917 (April 10, 
2019) 
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Application Number 16506885 

Filing Date 2019-07-09 

INFORMATION DISCLOSURE First Named Inventor I Mohammed N. ISLAM 
STATEMENT BY APPLICANT 

Art Unit 1636 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number OMNI 0101 PUSA5 

3 
Declaration of Brian W. Anthony, PhD regarding USPN 9,861,286 filed in IPR2019-00911 & IPR2019-00914 (April 10, 
J019) 

4 
Declaration of Brian W. Anthony, PhD regarding USPN 9,885,698 filed in IPR2019-00912 & IPR2019-00915 (April 10, 
J019) 

5 
Proof of Service of Summons in Omni MedSci, Inc. v. Apple Inc., No. 2:18-cv-134 (E.D. Tex.) (Dkt. #12) (April 13, 
J018) 

6 U.S. Provisional Application No. 61/747,487 filed December 31, 2012 

7 U.S. Provisional Application No. 61/747,472 filed December 31, 2012 

8 U.S. Provisional Application No. 61/747,477 filed December 31, 2012 

9 U.S. Provisional Application No. 61/754,698 filed January 21, 2013 

10 JOSEPH D. BRONZINO; "The Biomedical Engineering Handbook", (1995) 

11 
M. KRANTZ, ET AL., The mobile fitness coach: Towards individualized skill assessment using personalized mobile 
:levices, Pervasive and Mobile Computing (June 2012) 

12 
S. PATEL, ET AL., A review of wearable sensors and systems with application rehabilitation, Journal of 
Neuroengineering & Rehabilitation 2012 9:21 

ScienceDirect Report on M. KRANTZ, ET AL., The mobile fitness coach: Towards individualized skill assessment 
13 using personalized mobile devices, Pervasive and Mobile Computing (2012), available at https://www.sciencedirect. 

::om/science/article/pii/S 157 4119212000673?via%3Dihub (2018 Elsevier B.V.) 
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Application Number 16506885 

Filing Date 2019-07-09 

INFORMATION DISCLOSURE First Named Inventor I Mohammed N. ISLAM 
STATEMENT BY APPLICANT 

Art Unit 1636 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number OMNI 0101 PUSA5 

14 
RAUF ADIL, "The Usage of Tablets in the HealthCare Industry," available at https://www.healthcareitnews.com/blog/ 
usage-tablets-healthcare-industry {Aug. 2, 2012) 

15 
I\_ OMRE, Bluetooth Low Energy: Wireless Connectivity for Medical Monitoring, Journal of Diabetes Science & 
-echnology, Vol. 4, Issue 2 {March 2010) 

'Absorption Coefficient and Penetration Depth," The Science of Solar, available at https://photon.libretexts.org/ 
16 -he_ Science_ of_ Solar/Solar_ Basics/C ._Semiconductors_ and_ Solar _Interactions/I I I. 

_Absorption_ of_ Light_ and_ Generation/1 ._Absorption_ Coefficient_ and _Penetration_ Depth {Last Updated Nov. 3, 
]018) • 

17 
F_ BUTTUSSI, ET AL., MOPET: A context-aware and user-adaptive wearable system for fitness training, Artificial 
ntelligence in Medicine (2008) 42, 153-163 

P_ BAUM ET AL., Strategic Intelligence Monitor on Personal Health Systems, Phase 2: Market Developments -
18 Remote Patient Monitoring and Treatment, Telecare, Fitness/Wellness and mHealth, JRC Scientific and Policy Report! 

Jf European Commission (2013) 

19 
'Compendium of Chemical Terminology Gold Book," International Union of Pure and Applied Chemistry, Version 2.3.3 
2014-02-24) 

20 
M. SWAN, Sensor Mania! The Internet of Things, Wearable Computing, Objective Metrics, and the Quantified Self 2.0, 
Journal of Sensor and Actuator Networks (2012) 

21 Excerpts from Merriam-Webste(s Collegiate Dictionary Eleventh Edition (2011) 

22 -_ LISTER ET AL., Optical properties of human skin, Journal of Biomedical Optics {Sept. 2012) 

23 
I\_ BASH KA TOV ET AL., Optical properties of human skin, subcutaneous and mucous tissues in the wavelength range 
rom 400 to 2000 nm, Journal of Physics D: Applied Physics 38 (2005) 2543-2555 

24 E.F. SCHUBERT, Light-Emitting Diodes {Cambridge Univ. Press, 2nd ed. Reprinted 2014) 
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Application Number 16506885 

Filing Date 2019-07-09 

INFORMATION DISCLOSURE First Named Inventor I Mohammed N. ISLAM 
STATEMENT BY APPLICANT 

Art Unit 1636 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number OMNI 0101 PUSA5 

25 
BAROLET, DANIEL, Light-Emitting Diodes {LEDs) in Dermatology, Seminars in Cutaneous Medicine and Surgery 
J7:227-238 (2008) 

26 ::>mni MedSci lnc.'s Opening Claim Construction Brieffiled in Case No. 2:18-cv-134-RWS {Dkt. #85) {Dec. 20, 2018) 

27 
l\pple lnc.'s Preliminary Claim Constructions and Extrinsic Evidence Pursuant to Patent Local Rule 4-2 served in Case 
No. 2:18-cv-134-RWS {Nov. 1, 2018) 

28 Excerpts from the American Heritage Dictionary, 5th Edition {July 2012) 

29 :;urriculum Vitae of Brian W. Anthony, PhD {Nov. 18, 2018) 

30 
/\mended Joint Claim Construction and Prehearing Statement filed in Case No. 2:18-cv-134-RWS {Dkt. #102) {Jan. 11 
J019) 

31 
Excerpt from Claim Construction Markman Hearing Transcript filed in Case No. 2:18-cv-134-RWS {Feb. 6, 2019) Vol. 
1, pgs. 1, 2, 21, 22 

32 
Dr. MOHAMMED ISLAM, Faculty Profile, University of Michigan, College of Engineering {available at https://islam. 
~ngin.umich.edu) (2019 The Regents of the University of Michigan) 

33 
Technology Transfer Policy, Office of Technology Transfer- University of Michigan {available at https://techtransfer. 
umich.edu/for-inventors/policies/technology-transfer-policy/) {revision effective June 1, 2009) 

34 
The Bylaws of the University of Michigan Board of Regents, {available at http://www.regents.umich.edu/bylaws/ 
bylawsrevised_09-18.pdf) {last updated Sept. 20, 2018) 

35 
District Court Preliminary Claim Constructions in Case No. 2:18-cv-134-RWS {received February 6, 2019) from Court 
~t Markman hearing 
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1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
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CERTIFICATION STATEMENT 

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

OR 

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

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

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

See attached certification statement. 

The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

X A certification statement is not submitted herewith. 
SIGNATURE 

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

Signature /David S. Bir/ Date (YYYY-MM-DD) 2019-07-10 

Name/Print David S. Bir Registration Number ~8383 

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

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

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

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act 
(5 U.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. 
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CERTIFICATION STATEMENT 

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

OR 

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

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

D any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure 
statement. See 37 CFR 1.97(e)(2). 
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1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 
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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 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. 
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CERTIFICATION STATEMENT 

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

OR 

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

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

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

See attached certification statement. 
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A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the 
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Name/Print David S. Bir Registration Number ~8383 

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

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

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

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act 
(5 U.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. 
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Examiner Name I 
Attorney Docket Number OMNI 0101 PUSA5 

CERTIFICATION STATEMENT 

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

OR 

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

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

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

See attached certification statement. 

The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

X A certification statement is not submitted herewith. 
SIGNATURE 

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

Signature /David S. Bir/ Date (YYYY-MM-DD) 2019-07-10 

Name/Print David S. Bir Registration Number ~8383 

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

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

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

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act 
(5 U.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. 
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Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s): 
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That each item of information contained in the information disclosure statement was first cited in any communication 
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the 
information disclosure statement. See 37 CFR 1.97(e)(1 ). 
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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. 
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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 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. 
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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 
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court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement 
negotiations. 
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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. 
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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 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. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re application of: 

MOHAMMED N. ISLAM 

Serial No.: 16/506885 

Filed: 7/9/2019 

Group Art Unit: 2886 

Examiner: RAHMAN, MD M 

For: SEMICONDUCTOR DIODES-BASED PHYSIOLOGICAL 
MEASUREMENT DEVICE WITH IMPROVED SIGNAL-TO
NOISE RATIO 

Attorney Docket No.: OMNI0101PUSA5 

PRELIMINARY AMENDMENT UNDER 37 C.F.R. § 1.115 

Commissioner for Patents 
U.S. Patent & Trademark Office 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Commissioner: 

Please amend the above-identified application as follows: 
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Serial No. 16/506885 Atty. Dkt. No. OMNI0101PUSA5 

Amendments to the Claims: 

This listing of claims will replace all prior verswns, and listings, of claims zn the 

application: 

1. (Currently Amended) A system for measunng one or more physiological 

parameters and for use with a smart phone or tablet, the system comprising: 

a wearable device adapted to be placed on a wrist or an ear of a user, including a light 

source comprising a plurality of semiconductor sources that are light emitting diodes, each of the 

light emitting diodes configured to generate an output optical light having one or more optical 

wavelengths; 

the wearable device com-prising one or more lenses configured to receive a portion of at 

least one of the output optical lights and to direct an output a lens output light to tissue; 

the wearable device further comprising a detection system configured to receive at least a 

portion of the lens output light output reflected from the tissue and to generate an output signal 

having a signal-to-noise ratio, wherein the detection system is configured to be synchronized to 

the light source; 

wherein the detection system comprises a plurality of spatially separated detectors, and 

wherein at least one analog to digital converter is coupled to at least one of the spatially separated 

detectors; 

wherein a detector output from the at least one of the plurality of spatially separated 

detectors is coupled to an amplifier having a gain configured to improve detection sensitivity; 

the smart phone or tablet comprising a wireless receiver, a wireless transmitter, a display, 

a speaker, a voice input module, one or more buttons or knobs, a microprocessor and a touch 

screen, the smart phone or tablet configured to receive and process at least a portion of the output 

signal, wherein the smart phone or tablet is configured to store and display the processed output 

signal, and wherein at least a portion of the processed output signal is configured to be transmitted 

over a wireless transmission link; 

a cloud configured to receive over the wireless transmission link an output status 

comprising the at least a portion of the processed output signal, to process the received output 

status to generate processed data, and to store the processed data; 

2 
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wherein the output signal is indicative of one or more of the physiological parameters, and 

the cloud is configured to store a history of at least a portion of the one or more physiological 

parameters over a specified period of time; 

the wearable device configured to increase the signal-to-noise ratio by increasing light 

intensity of at least one of the plurality of semiconductor sources from an initial light intensity and 

by increasing a pulse rate of at least one of the plurality of semiconductor sources from an initial 

pulse rate; and 

the detection system further configured to: 

generate a first signal responsive to light received while the light emitting diodes are off, 

generate a second signal responsive to light received while at least one of the light emitting 

diodes is on, and 

increase the signal-to-noise ratio by comparing the first signal and the second signal. 

2. (Original) The system of Claim 1, wherein the wearable device is configured to 

use artificial intelligence in making decisions associated with at least a portion of the output signal. 

3. (Original) The system of Claim 2, wherein the wearable device is at least in part 

configured to identify an object, and to compare a property of at least some of the output signal to 

a threshold. 

4. (Currently Amended) The system of Claim 3, wherein the wearable device is 

configured to perform pattern identification or classification based on at least a part of the output 

signal, or the wearable device is configured to apply regression signal processing methodologies 

to at least a part of the output signal. 

5. (Original) The system of Claim 4, wherein at least one of the spatially separated 

detectors is located at a first distance from at least one of the light emitting diodes and at least 

another of the spatially separated detectors is located at a second distance from the at least one of 

the light emitting diodes, and the at least one of the spatially separated detectors is configured to 

generate a third signal responsive to light from the at least one light emitting diode and the at least 

another of the spatially separated detectors is configured to generate a fourth signal responsive to 

the light from the at least one of the light emitting diodes; and 
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wherein at least one of the spatially separated detectors is located at a third distance from 

a first one of the light emitting diodes and at a fourth distance from a second one of the light 

emitting diodes, and is configured to generate a fifth signal responsive to light from the first light 

emitting diode and a sixth signal responsive to light from the second light emitting diode, and 

wherein the first distance is different from the second distance, and the third distance is different 

from the fourth distance. 

6. (Currently Amended) The system of Claim 5, wherein the wearable device further 

comprises a reflective surface positioned to reflect at least a portion of the lens output light output 

reflected from the tissue. 

7. (Currently Amended) A system for measunng one or more physiological 

parameters and for use with a smart phone or tablet, the system comprising: 

a wearable device adapted to be placed on a wrist or an ear of a user, and including a light 

source comprising a plurality of semiconductor sources, each of the semiconductor sources 

configured to generate an output light having one or more optical wavelengths; 

the wearable device com-prising one or more lenses configured to receive a portion of at 

least one of the output lights and to deliver a lens output light an output to tissue; 

the wearable device further comprising a detection system configured to receive at least a 

portion of the lens output light output reflected from the tissue and to generate an output signal 

having a signal-to-noise ratio, wherein the detection system is configured to be synchronized to 

the light source; 

wherein the detection system comprises a plurality of spatially separated detectors, and 

wherein at least one analog to digital converter is coupled to at least one of the spatially separated 

detectors; 

the smart phone or tablet comprising a wireless receiver, a wireless transmitter, a display, 

a speaker, a voice input module, one or more buttons or knobs, a microprocessor and a touch 

screen, the smart phone or tablet configured to receive and process at least a portion of the output 

signal, wherein the smart phone or tablet is configured to store and display the processed output 

signal, and wherein at least a portion of the processed output signal is configured to be transmitted 

over a wireless transmission link; 
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a cloud configured to receive over the wireless transmission link an output status 

comprising the at least a portion of the processed output signal, to process the received output 

status to generate processed data, and to store the processed data; 

wherein the output signal is indicative of one or more of the physiological parameters; 

the wearable device configured to increase the signal-to-noise ratio by increasing light 

intensity of at least one of the semiconductor sources from an initial light intensity and by 

increasing a pulse rate of at least one of the semiconductor sources from an initial pulse rate; and 

the detection system further configured to: 

generate a first signal responsive to light received while the semiconductor sources are off, 

generate a second signal responsive to light received while at least one of the 

semiconductor sources is on, and 

increase the signal-to-noise ratio by comparing the first signal and the second signal. 

8. (Original) The system of Claim 7, wherein the wearable device is at least in part 

configured to identify an object, and a property of at least some of the output signal is compared 

by at least one of the wearable device, the smart phone or tablet to a threshold. 

9. (Original) The system of Claim 8, wherein a detector output from at least one of 

the plurality of spatially separated detectors is coupled to an amplifier having a gain configured to 

improve detection sensitivity. 

10. (Original) The system of Claim 9, wherein the wearable device is configured to 

use artificial intelligence to process at least a portion of the output signal. 

I 1. (Currently Amended) The system of Claim 10, wherein the artificial intelligence 

comprises pattern identification or classification or regression signal processing methodologies. 

12. (Currently Amended) The system of Claim 10, wherein the wearable device is 

configured to perform pattern identification or classification based on at least a part of the output 

signal, or the wearable device is configured to apply regression signal processing methodologies 

to at least a part of the output signal. 
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13. (Original) The system of Claim 12, wherein at least one of the spatially separated 

detectors is located at a first distance from at least one of the light emitting diodes and at least 

another of the spatially separated detectors is located at a second distance from the at least one of 

the light emitting diodes, and the at least one of the spatially separated detectors is configured to 

generate a third signal responsive to light from the at least one light emitting diode and the at least 

another of the spatially separated detectors is configured to generate a fourth signal responsive to 

the light from the at least one of the light emitting diodes; and 

wherein at least one of the spatially separated detectors is located at a third distance from 

a first one of the light emitting diodes and at a fourth distance from a second one of the light 

emitting diodes, and is configured to generate a fifth signal responsive to light from the first light 

emitting diode and a sixth signal responsive to light from the second light emitting diode, and 

wherein the first distance is different from the second distance, and the third distance is different 

from the fourth distance. 

14. (Currently Amended) The system of Claim 13, wherein the wearable device further 

comprises a reflective surface positioned to reflect at least a portion of the lens output light output 

reflected from the tissue. 

15. (Currently Amended) A system for measunng one or more physiological 

parameters and for use with a smart phone or tablet, the system comprising: 

a wearable device adapted to be placed on a wrist or an ear of a user, including a light 

source comprising a plurality of semiconductor sources that are light emitting diodes, each of the 

light emitting diodes configured to generate an output optical light having one or more optical 

wavelengths; 

the wearable device com-prising one or more lenses configured to receive a portion of at 

least some of the output optical light and to deliver a lens output light an output to tissue; 

the wearable device further comprising a detection system configured to receive at least a 

portion of the lens output light output reflected from the tissue and to generate an output signal 

having a signal-to-noise ratio, wherein the detection system is configured to be synchronized to 

the light source; 
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wherein the detection system comprises a plurality of spatially separated detectors, and 

wherein at least one analog to digital converter is coupled to at least one of the spatially separated 

detectors; 

the smart phone or tablet comprising a wireless receiver, a wireless transmitter, a display, 

a microphone, a speaker, one or more buttons or knobs, a microprocessor and a touch screen, the 

smart phone or tablet configured to receive and process at least a portion of the output signal, 

wherein the smart phone or tablet is configured to store and display the processed output signal, 

and wherein at least a portion of the processed output signal is configured to be transmitted over a 

wireless transmission link; 

a cloud configured to receive over the wireless transmission link an output status 

comprising the at least a portion of the processed output signal, to process the received output 

status to generate processed data, and to store the processed data; 

wherein the output signal is indicative of one or more of the physiological parameters; 

the wearable device configured to increase the signal-to-noise ratio by increasing light 

intensity of at least one of the plurality of semiconductor sources from an initial light intensity; 

and 

the detection system further configured to: 

generate a first signal responsive to light received while the light emitting diodes are off, 

generate a second signal responsive to light received while at least one of the light emitting 

diodes is on, and 

increase the signal-to-noise ratio by comparing the first signal and the second signal. 

16. (Original) The system of Claim 15, wherein the wearable device is at least in part 

configured to detect an object, and a property of at least some of the output signal is compared to 

a threshold. 

17. (Original) The system of Claim 15, wherein a detector output from at least one of 

the plurality of spatially separated detectors is coupled to an amplifier having a gain configured to 

be adjusted to improve detection sensitivity. 

18. (Original) The system of Claim 15, wherein the wearable device is configured to 

use artificial intelligence in making decisions associated with at least a portion of the output signal. 
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19. (Original) The system of claim 18 wherein the artificial intelligence comprises a 

pattern matching algorithm. 

20. (Original) The system of claim 18 wherein the artificial intelligence comprises 

spectral fingerprinting. 

21. (Currently Amended) The system of Claim 15, wherein the wearable device is 

configured to perform pattern identification or classification based on at least a part of the output 

signal, or the wearable device is configured to apply regression signal processing methodologies 

to at least a part of the output signal. 

22. (Original) The system of Claim 21, wherein the pattern identification or 

classification comprises a pattern matching algorithm or spectral fingerprinting. 

23. (Currently Amended) The system of Claim 15, wherein the wearable device further 

comprises a reflective surface positioned to reflect at least a portion of ~the output reflected 

from the tissue. 
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Remarks 

Applicant has amended various claims to more particularly point out the claimed subject 

matter. Applicant respectfully requests entry of this amendment prior to substantive examination. 

No additional fee is believed to be due. However, please charge any fees or credit any 

overpayments as a result of the filing of this paper to our Deposit Account No. 02-3978. 

Date: August 6, 2019 

BROOKS KUSHMAN P.C. 
1000 Town Center, 22nd Floor 
Southfield, MI 48075-1238 
Phone: 248-358-4400 
Fax: 248-358-3351 

Respectfully submitted, 

MOHAMMED N. ISLAM 

By: /Andrew B. Turner/ 
Andrew B. Turner 
Reg. No. 63,121 
Attorney for Applicant 

9 

Petitioner Apple Inc. – Ex. 1002, p. 614



Electronic Acknowledgement Receipt 

EFSID: 36798714 

Application Number: 16506885 

International Application Number: 

Confirmation Number: 7781 

Title of Invention: 
SEMICONDUCTOR DIODES-BASED PHYSIOLOGICAL MEASUREMENT DEVICE 
WITH IMPROVED SIGNAL-TO-NOISE RATIO 

First Named Inventor/Applicant Name: Mohammed N. ISLAM 

Customer Number: 109543 

Filer: Andrew B. Turner/Amy Tanner 

Filer Authorized By: Andrew B. Turner 

Attorney Docket Number: OMNI 0101 PUSA5 

Receipt Date: 06-AUG-2019 

Filing Date: 09-JUL-2019 

Time Stamp: 16:43:07 

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.) 

54185 

1 
OMNI0l 01 PUSA5_preliminary_ 

yes 9 
amendment.pdf 

22b081825aa6bf4 7e81 fc1427383d4be649 
b1da1 

Petitioner Apple Inc. – Ex. 1002, p. 615



Multipart Description/PDF files in .zip description 

Document Description Start End 

Preliminary Amendment 1 1 

Claims 2 8 

Applicant Arguments/Remarks Made in an Amendment 9 9 

Warnings: 

Information: 

Total Files Size (in bytes) 54185 

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/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International 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/RO/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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I Attorney Docket Number I OMNI0101PUSA5 

ASSIGNMENT AND DECLARATION (37 C.F.R. 1.63) FOR UTILITY OR DESIGN 
APPLICATION USING AN APPLICATION DATA SHEET (37 C.F.R. 1.76) 

Title of Invention SEMICONDUCTOR DIODES-BASED PHYSIOLOGICAL 
MEASUREMENT DEVICE WITH IMPROVED SIGNAL-TO-NOISE 
RATIO 

As a below named inventor, I hereby declare that: 

This declaration is directed to: 

D The attached application, or 

[8J United States application or PCT international application number 
16/506 885 filed on July 9, 2019 . (I hereby authorize the 

insertion of the application filing date and number when they become known.) 

The above-identified application was made or authorized to be made by me. 

I believe that I am the original inventor or an original joint inventor of a claimed invention in the application. 

I hereby state that I have reviewed and understand the contents of the above-identified specification, including the claims. 

I am aware of the duty to disclose to the U.S. Patent and Trademark Office all information known to me to be material to patentability 
as defined in 37 C.F.R. § 1.56. 

NOW, THEREFORE, for good and valuable consideration, receipt of which is hereby acknowledged, I do hereby assign, sell and set 
over to Omni Medsci, Inc., a corporation organized and existing under the laws of the state or country of Michigan, and having a place 
of business at 1718 Newport Creek Drive, Ann Arbor, Michigan 48103, hereinafter referred to as the ASSIGNEE, its successors, 
assigns or other legal representatives, my entire right, title and interest, domestic and foreign, in and to the inventions and discoveries 
in the above-identified application including the right of said ASSIGNEE, its successors, assigns or other legal representatives to make 
applications and to receive Letters Patent for said inventions and discoveries in any and all foreign countries in its or their own name or 
names, or in my name, at its or their election, and I hereby assign, sell and set over to said ASSIGNEE, its successors, assigns or other 
legal representatives, all rights of priority, including any provisional applications, in and to said inventions and discoveries in all 
countries, including all applications claiming benefit of the filing date hereof, continuations, continuations-in-part, divisionals, 
reexaminations and reissue applications. 

And I hereby agree for myself, my heirs, successors, assigns or other legal representatives to execute any and all papers, including 
applications for Letters Patent of any and all kinds and in any and all countries and to perform any and all acts which said ASSIGNEE, 
its successors, assigns or other legal representatives may deem necessary to secure thereto the rights herein assigned, sold and set over. 

And I hereby represent and warrant that I have not granted any rights inconsistent with the rights granted herein. 

I hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001 by fine or 
imprisonment of not more than five (5) years or both. 

LEGAL NAME OF INVENTOR 
August 1, 2019 

Inventor: Mohammed N. ISLAM Date: 

Signature: 
... / /.~ ,t::-:}. ~~"'· 

/U ./ ./ ../,./7 z~ ... .,,, -- .,··./ff,;h~••Y1 .··.,· ./~""' ----------------------------

Page 1 (Supplemental Sheet with Additional Joint Inventors is attached if necessary) 

Note: An Application Data Sheet (PTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form. 
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Electronic Acknowledgement Receipt 

EFSID: 36799654 

Application Number: 16506885 

International Application Number: 

Confirmation Number: 7781 

Title of Invention: 
SEMICONDUCTOR DIODES-BASED PHYSIOLOGICAL MEASUREMENT DEVICE 
WITH IMPROVED SIGNAL-TO-NOISE RATIO 

First Named Inventor/Applicant Name: Mohammed N. ISLAM 

Customer Number: 109543 

Filer: Andrew B. Turner/Amy Tanner 

Filer Authorized By: Andrew B. Turner 

Attorney Docket Number: OMNI 0101 PUSA5 

Receipt Date: 06-AUG-2019 

Filing Date: 09-JUL-2019 

Time Stamp: 16:54:42 

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.) 

264646 

1 Oath or Declaration filed 
OMNI0l 01 PUSA5_Signed_Decl 

no 1 
aration_Assignment.pdf 

97d96363ac9113d68914ea2be3aeb7dd42 
57834 

Warnings: 
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Information: 

Total Files Size (in bytes)~ 264646 

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

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/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 I Filing Date I Substitute for Form PTO-875 
16/506,885 07/09/2019 • To be Mailed 

ENTITY: D LARGE ~ SMALL D MICRO 

APPLICATION AS FILED - PART I 

Column 1) (Column 2) 
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) 

LJ BASIC FEE 
(37 CFR 1.16(a), (bl, or (cl) 

N/A N/A N/A 

LJ SEARCH FEE N/A N/A N/A 
(37 CFR 1.16(k), (i), or (m)) 

LJ EXAMINATION FEE N/A N/A N/A 
(37 CFR 1.16(0), (o), or /nii 

TOTAL CLAIMS 
minus 20 = * X $50 = 

(37 CFR 1.16(i)) 

INDEPENDENT CLAIMS 
minus 3 = * X $230 = 

(37 CFR 1.16(h)) 

If the specification and drawings exceed 100 sheets 

• APPLICATION SIZE FEE (37 
of paper, the application size fee due is $310 ($155 
for small entity) for each additional 50 sheets or 

CFR 1.16(s)) fraction thereof. See 35 U.S.C. 41 (a)(1 )(G) and 37 
CFR 1.16(s). 

0 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 

08/06/2019 
REMAINING NUMBER 

PRESENT EXTRA RATE($) ADDITIONAL FEE($) 
I- AFTER PREVIOUSLY z AMENDMENT PAID FOR w 
::iii: Total * 23 Minus ** 23 =0 X $50 = 0 C 137 CFR 1.16"ill 

z Independent *3 Minus *** 3 =0 X $230 = 0 w (37 CFR 1.16(h)) 
::iii: D Application Size Fee (37 CFR 1.16(s)) c( 

0 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 
I- AMENDMENT PAID FOR z w Total * Minus ** = X $0 = ::iii: (37 CFR 1.16(i)) 

C Independent * Minus *** X $0 z /37 CFR 1.16/hll = = 
w D Application Size Fee (37 CFR 1.16(s)) ::iii: 
c( 

lJ FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 
1.16(i)) 

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 "Hiqhest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". NERONICA EVERETTE/ 

*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 

The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1. 

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

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2. 
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PTO/SB/25 

Doc Code: DIST.E.FILE PTO/SB/26 

Document Description: Electronic Terminal Disclaimer - Filed U.S. Patent and Trademark Office 
Department of Commerce 

Electronic Petition Request TERMINAL DISCLAIMER TO OBVIATE A PROVISIONAL DOUBLE PATENTING 
REJECTION OVER A PENDING "REFERENCE" APPLICATION 
AND TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING REJECTION OVER A 
"PRIOR" PATENT 

Application Number 16506885 

Filing Date 09-Jul-2019 

First Named Inventor Mohammed ISLAM 

Attorney Docket Number OMNI 0101 PUSA5 

Title of Invention 

SEMICONDUCTOR DIODES-BASED PHYSIOLOGICAL MEASUREMENT DEVICE WITH 
IMPROVED SIGNAL-TO-NOISE RATIO 

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

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

Owner Percent Interest 

OMNI MEDSCI, INC. 100 % 

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

16272069 filed on 02/11/2019 

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

In making the above disclaimer, the owner does not disclaim the terminal part of any patent granted on the instant application 
that would extend to the expiration date of the full statutory term of any patent granted on said reference application, "as the 
term of any patent granted on said reference application may be shortened by any terminal disclaimer filed prior to the grant of 
any patent on the pending reference application," in the event that any such patent granted on the pending reference 
application: expires for failure to pay a maintenance fee, is held unenforceable, is found invalid by a court of competent 
jurisdiction, is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321, has all claims canceled by a 
reexamination certificate, is reissued, or is in any manner terminated prior to the expiration of its full statutory term as shortened 
by any terminal disclaimer filed prior to its grant. 

The owner(s) with percent interest listed above in the instant application hereby disclaims, except as provided below, the 
terminal part of the statutory term of any patent granted on the instant application which would extend beyond the expiration 
date of the full statutory term of prior patent number(s) 
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9494567 

9885698 

10136819 

10201283 

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

In making the above disclaimer, the owner does not disclaim the terminal part of the term of any patent granted on the instant 
application that would extend to the expiration date of the full statutory term of the prior patent, "as the term of said prior patent 
is presently shortened by any terminal disclaimer," in the event that said prior patent later: 
- expires for failure to pay a maintenance fee; 
- is held unenforceable; 
- is found invalid by a court of competent jurisdiction; 
- is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321; 
- has all claims canceled by a reexamination certificate; 
- is reissued; or 
- is in any manner terminated prior to the expiration of its full statutory term as presently shortened by any terminal disclaimer. 

@ 

0 

Terminal disclaimer fee under 37 CFR 1.20(d) is included with Electronic Terminal Disclaimer request. 

I certify, in accordance with 37 CFR 1.4(d)(4), that the terminal disclaimer fee under 37 CFR 1.20(d) 
required for this terminal disclaimer has already been paid in the above-identified application. 

Applicants claims the following fee status: 

@ Small Entity 

Q Micro Entity 

Q Regular Undiscounted 

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

THIS PORTION MUST BE COMPLETED BY THE SIGNATORY OR SIGNATORIES 

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

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

Registration Number 63121 
-----

Q A sole inventor 

0 

0 

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

A joint inventor; all of whom are signing this request 
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Signature 
/Andrew B. Turner/ 

Name Andrew B. Turner 

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

Application Number: 16506885 

Filing Date: 09-Jul-2019 

Title of Invention: 
SEMICONDUCTOR DIODES-BASED PHYSIOLOGICAL MEASUREMENT DEVICE 
WITH IMPROVED SIGNAL-TO-NOISE RATIO 

First Named Inventor/Applicant Name: Mohammed N. ISLAM 

Filer: Andrew B. Turner/Amy Tanner 

Attorney Docket Number: OMNI 0101 PUSA5 

Filed as Small Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

STATUTORY OR TERMINAL DISCLAIMER 2814 1 160 160 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Petitioner Apple Inc. – Ex. 1002, p. 624



Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Extension-of-Time: 

Miscellaneous: 

Total in USO($) 160 
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Doc Code: DISQ.E.FILE 
Document Description: Electronic Terminal Disclaimer -Approved 

Application No.: 16506885 

Filing Date: 09-Jul-2019 

Applicant/Patent under Reexamination: ISLAM 

Electronic Terminal Disclaimer filed on August 12, 2019 

C8J APPROVED 

This patent is subject to a terminal disclaimer 

0 DISAPPROVED 

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

U.S. Patent and Trademark Office 
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Electronic Acknowledgement Receipt 

EFSID: 36831701 

Application Number: 16506885 

International Application Number: 

Confirmation Number: 7781 

Title of Invention: 
SEMICONDUCTOR DIODES-BASED PHYSIOLOGICAL MEASUREMENT DEVICE 
WITH IMPROVED SIGNAL-TO-NOISE RATIO 

First Named Inventor/Applicant Name: Mohammed N. ISLAM 

Customer Number: 109543 

Filer: Andrew B. Turner/Amy Tanner 

Filer Authorized By: Andrew B. Turner 

Attorney Docket Number: OMNI 0101 PUSA5 

Receipt Date: 12-AUG-2019 

Filing Date: 09-JUL-2019 

Time Stamp: 13:42:59 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type DA 

Payment was successfully received in RAM $160 

RAM confirmation Number E20198BD42315924 

Deposit Account 

Authorized User 

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.) 

37271 

1 Terminal Disclaimer-Filed (Electronic) eTerminal-Disclaimer.pdf no 3 
ea4 2f65 3 5 25 a058fe82b6bb4 5 92fceacee 1 e 

1b91 

Warnings: 

Information: 

30548 

2 Fee Worksheet (5B06) fee-info.pdf no 2 
f724ab344ed54cc59396354a213ca7ee1 25 

3fedf 

Warnings: 

Information: 

Total Files Size (in bytes) 67819 

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/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International 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/RO/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 Apple Inc. – Ex. 1002, p. 628



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 

109543 7590 08/19/2019 

Brooks, Kushman P.C./Cheetah Omni MedSci 
1000 Town Center 
Twenty Second Floor 
Southfield, MI 48075 

APPLICATION NO. FILING DATE 

16/506,885 07/09/2019 

FIRST NAMED INVENTOR 

Mohammed N. ISLAM 

EXAMINER 

RAHMAN,MDM 

ART UNIT PAPER NUMBER 

2886 

DA TE MAILED: 08/19/2019 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

OMNI 0101 PUSA5 7781 

TITLE OF INVENTION: SEMICONDUCTOR DIODES-BASED PHYSIOLOGICAL MEASUREMENT DEVICE WITH IMPROVED SIGNAL-TO-NOISE 
RATIO 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

nonprovisional SMALL $500 $0.00 $0.00 $500 11/19/2019 

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. 

II. 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: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980. 
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at 
www .uspto.gov/PatentMaintenanceFees. 

Page 1 of 3 
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PART B - FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web. 

By mail, send to: Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

By fax, send to: (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) 

109543 7590 08/19/2019 

Brooks, Kushman P.C./Cheetah Omni MedSci 
1000 Town Center 
Twenty Second Floor 
Southfield, MI 48075 

APPLICATION NO. 

16/506,885 

FILING DATE 

07/09/2019 

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. 

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 transmitted to 
the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below. 

(Typed or printed name) 

(Signature) 

(Date) 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

Mohammed N. ISLAM OMNI 0101 PUSA5 7781 

TITLE OF INVENTION: SEMICONDUCTOR DIODES-BASED PHYSIOLOGICAL MEASUREMENT DEVICE WITH IMPROVED SIGNAL-TO-NOISE 

ENTITY STATUS ISSUE FEE DUE 

nonprovisional SMALL $500 

EXAMINER ART UNIT 

RAHMAN,MDM 2886 

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 03-09 or more recent) attached. Use of a Customer 
Number is required. 

PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

$0.00 $0.00 

CLASS-SUBCLASS 

250-341800 

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. 

$500 11/19/2019 

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 must have been previously 
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.8l(a). Completion of this form is NOT a substitute for filing an assignment. 

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

Please check the appropriate assignee category or categories (will not be printed on the patent) : 0 Individual O Corporation or other private group entity O Government 

4a. Fees submitted: • Issue Fee • Publication Fee (if required) • Advance Order - # of Copies _________ _ 

4b. Method of Payment: (Please first reapply any previously paid fee shown above) 

0 Electronic Payment via EFS-Web 0 Enclosed check 0 Non-electronic payment by credit card (Attach form PTO-2038) 

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

5. Change in Entity Status (from status indicated above) 

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. 

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 (08-18) Approved for use through 01/31/2020 
Page 2 of3 

0MB 0651-0033 

Date ____________________ _ 

Registration No. ________________ _ 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE Petitioner Apple Inc. – Ex. 1002, p. 630



APPLICATION NO. FILING DATE 

16/506,885 07/09/2019 

109543 7590 08/19/2019 

Brooks, Kushman P.C./Cheetah Omni MedSci 
1000 Town Center 
Twenty Second Floor 
Southfield, MI 48075 

FIRST NAMED INVENTOR 

Mohammed N. ISLAM 

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. 

OMNI 0101 PUSA5 7781 

EXAMINER 

RAHMAN,MDM 

ART UNIT PAPER NUMBER 

2886 

DA TE MAILED: 08/19/2019 

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 CFR 1.705. 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of 
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be 
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571 )-272-4200. 
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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 30 minutes to complete, including 
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon 
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions 
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, 
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection 
of information unless it displays a valid 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 
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Freedom of Information Act. 
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to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of 
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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 
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Notice of Allowability 

Application No. 
16/506,885 
Examiner 
MD M RAHMAN 

Applicant(s) 
ISLAM, Mohammed N. 

Art Unit I AIA (FITF) Status 
2886 Yes 

-- 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.~ This communication is responsive to 7/9/19. 

D A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ . 

2.0 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. 

3.~ The allowed claim(s) is/are 1-23. 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. 

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

Certified copies: 

a) • All b) 0 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. 

5.0 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 (PTO-892) 5. D Examiner's Amendment/Comment 

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

3. D Examiner's Comment Regarding Requirement for Deposit 7. • Other __ 
of Biological Material . 

4.0 Interview Summary (PTO-413), 
Paper No./Mail Date. __ . 

/MD M RAHMAN/ 
Primary Examiner, Art Unit 2886 

U.S. Patent and Trademark Office 

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20190813 
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Application/Control Number: 16/506,885 
Art Unit: 2886 

Notice of Pre-A/A or A/A Status 

Page 2 

The present application, filed on or after March 16, 2013, is being examined 

under the first inventor to file provisions of the AIA. 

Information Disclosure Statement 

Acknowledgment is made of Applicant's Information Disclosure Statement (IDS) 

form PTO 1449.These IDS has been considered. 

Terminal Disclaimer 

The terminal disclaimer filed on 8/12/19 disclaiming the terminal portion of any 

patent granted on this application which would extend beyond the expiration date of (US 

application no 16272069) and US patent (9494567, 9885698, 10136819 and 10201283) 

has been reviewed and is accepted. The terminal disclaimer has been recorded. 

Allowable Subject Matter 

Claims 1-23 are allowed. 

The following is an examiner's statement of reasons for allowance: 

As to claim 1 , 7 and 15, the prior arts alone or in combination fail to disclose the 

claimed limitations such as, "the wearable device further comprising a detection system 

configured to receive at least a portion of the lens output light output reflected from the 

tissue and to generate an output signal having a signal-to-noise ratio, wherein the 

detection system is configured to be synchronized to the light source; 
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Art Unit: 2886 

Page 3 

a cloud configured to receive over the wireless transmission link an output status 

comprising the at least a portion of the processed output signal, to process the received 

output status to generate processed data, and to store the processed data; 

wherein the output signal is indicative of one or more of the physiological 

parameters, and the cloud is configured to store a history of at least a portion of the one 

or more physiological parameters over a specified period of time; 

the wearable device configured to increase the signal-to-noise ratio by increasing 

light intensity of at least one of the plurality of semiconductor sources from an initial light 

intensity and by increasing a pulse rate of at least one of the plurality of semiconductor 

sources from an initial pulse rate; and 

the detection system further configured to: 

generate a first signal responsive to light received while the light emitting diodes 

are off, generate a second signal responsive to light received while at least one of the 

light emitting diodes is on, and increase the signal-to-noise ratio by comparing the first 

signal and the second signal" along with all other limitations of the claim. 

Claims 2-6, 8-14 and 16-23 are allowable due to their dependencies. 

The closest references, Islam (US PG Pub 2009/0204110) (cited in the 

IDS filed by the applicant), Islam et al. (US 6381391) (cited in the IDS filed 

by the applicant), Holman (US PG Pub 2007/0078348) (cited in the IDS filed 

by the applicant) and Waarts et al. (US 6212310 81) (cited in the IDS filed 

by the applicant) alone or in combination disclose some features of the 

claimed invention but do not disclose the claimed invention. 
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Application/Control Number: 16/506,885 
Art Unit: 2886 

Page 4 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to MD M RAHMAN whose telephone number is (571 )272-

9175. The examiner can normally be reached on Mon-Thur. 

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

supervisor, TARIFUR CHOWDHURY can be reached on 571-272-2287. 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. 

/MD M RAHMAN/ 
Primary Examiner, Art Unit 2886 
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Total Claims Allowed: 
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(Primary Examiner) (Date) 1 21 
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Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 20100217102 A1 Ro10-oa-26 eBoeuf, et al. 

2 20120310062 A1 Q012-12-06 i, et al. 
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3 20120316455 A1 

4 20140275854 A1 

5 20140275852 A1 

6 20160045118 A1 

7 20110208015 A1 

8 20110040197 A1 

9 20060283931 A1 

10 20090244288 A1 

11 20100160798 A1 

12 20140249427 A1 

Application Number 

Filing Date 

First Named Inventor Mohammed N. ISLAM 

Art Unit 

Examiner Name 

Attorney Docket Number OMNI 0101 PUSA5 

t2012-12-13 Rahman, et al. 

t2014-09-18 Venkatraman, et al. 

t2014-09-18 Hong, et al. 

t2016-02-18 Kiani 

t2011-08-25 il\/elch, et al. 

t2011-02-11 il\/elch et al. 

t2006-12-21 Dolli et al. 

t2009-10-01 -uJIMOTO et al. 

t2010-06-24 BANET et al. 

t2014-09-04 iu 

If you wish to add additional U.S. Published Application citation information please click the Add button.I Add I 

FOREIGN PATENT DOCUMENTS IRemovel 
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INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 
( Not for submission under 37 CFR 1.99) 

Examiner Cite Foreign Document Country 
Initial* No Number3 Code2i 

1 

Application Number 

Filing Date 

First Named Inventor Mohammed N. ISLAM 

Art Unit 

Examiner Name 

Attorney Docket Number OMNI 0101 PUSA5 

Name of Patentee or 
Pages,Columns,Lines 

Kind Publication 
Applicant of cited 

where Relevant 
Code4 Date Passages or Relevant 

Document 
Figures Appear 

If you wish to add additional Foreign Patent Document citation information please click the Add button I Add I 
NON-PATENT LITERATURE DOCUMENTS IRemovel 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), 
publisher, city and/or country where published. 

1 
U.S. Provisional Application No. 61/350,673; tilled: OPTICOUSTIC SENSOR; Inventor: Massi Joe E. Kiani; filed on 
Uune 2, 2010. 

2 Non-Final Office Action for U.S. Application No. 14/875,709 dated May 26, 2016 

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

Examiner Signature 11 /MD M RAHM.AN/ I Date Considered I 08/13/2019 

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

T5 

Ts 

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here i1 
English language translation is attached. 
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INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 
( Not for submission under 37 CFR 1.99) 

Application Number 

Filing Date 

First Named Inventor Mohammed N. ISLAM 

Art Unit 

Examiner Name 

Attorney Docket Number OMNI 0101 PUSA5 

CERTIFICATION STATEMENT 

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

OR 

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

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

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

See attached certification statement. 

The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

X A certification statement is not submitted herewith. 
SIGNATURE 

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

Signature /David S. Bir/ Date (YYYY-MM-DD) 2019-07-08 

Name/Print David S. Bir Registration Number ~8383 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the 
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 
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Receipt date: 07/09/2019 16/506,885 - GAU: 2886 

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 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. 
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Receipt date: 07/09/2019 16/506,885 - GAU: 2886 

Doc code: IDS PTO/SB/0Ba (02-18) 

Doc description: Information Disclosure Statement (IDS) Filed Approved for use through 11/30/2020. 0MB 0651-0031 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required lo respond lo a collection of information unless it contains a valid 0MB control number. 

Application Number 16/506,885 - GAU: 2886 

Filing Date 
INFORMATION DISCLOSURE First Named Inventor I iviohammed N. ISLAM 
STATEMENT BY APPLICANT 

Art Unit I ( Not for submission under 37 CFR 1.99) 
Examiner Name I 
Attorney Docket Number I OMNI 0101 PUSA5 

U.S.PATENTS I Remove I 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number 

Code1 
Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 17,969,558 B2 Q011-06-28 Hall 

2 $158175 B2 R012-04-17 Bourg, Jr. 

3 $767190 B2 R014-07-01 Hall 

If you wish to add additional U.S. Patent citation information please click the Add button. I Add I 

U.S.PATENT APPLICATION PUBLICATIONS I Remove I 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Published Application citation information please click the Add button.I Add I 

FOREIGN PATENT DOCUMENTS IRemovel 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant T5 
Initial* No Number3 Code2i Code4 Date Passages or Relevant 

Document 
Figures Appear 

1 
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Application Number 

Filing Date 

INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 

First Named Inventor Mohammed N. ISLAM 

Art Unit 
( Not for submission under 37 CFR 1.99) 

Examiner Name 

Attorney Docket Number OMNI 0101 PUSA5 

If you wish to add additional Foreign Patent Document citation information please click the Add button I Add I 

NON-PATENT LITERATURE DOCUMENTS IRemovel 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), 
publisher, city and/or country where published. 

1 
Segtnan, Vegard H., et al. "Screening of acrylamide contents in potato crisps using process variable settings and near-
nfrared spectroscopy." Molecular nutrition & food research 50.9 (2006): 811-817. 

2 
Shiroma, Cecilia, and Luis Rodriguez-Saona. "Application of NIR and MIR spectroscopy in quality control of potato 
"hips." Journal of Food Composition and Analysis 22.6 (2009): 596-605. 

3 
Pedreschi, F., V. H. Segtnan, and S. H. Knutsen. "On-line monitoring of fat, dry matter and acrylamide contents in 
potato chips using near infrared interactance and visual reflectance imaging." Food Chemistry 121.2 (2010): 616-620. 

4 
Kays, Sandra E., William R. Windham, and Franklin E. Barton. "Prediction of total dietary fiber in cereal products using 
hear-infrared reflectance spectroscopy." Journal of Agricultural and food chemistry 44.8 (1996): 2266-2271. 

5 Williams, Phil. "Near-Infrared Spectroscopy of Cereals." Handbook of vibrational spectroscopy (2006). 

6 
Ng, Choo Lum, Randy L. Wehling, and Susan L. Cuppett. "Method for determining frying oil degradation by near-
nfrared spectroscopy." Journal of agricultural and food chemistry 55.3 (2007): 593-597. 

7 
'Analysis of Edible Oils Using FT-NIR Spectroscopy." Bruker Optics, www.azom.com/article.aspx?Article1D=5981, 
Mar 10, 2012. 

8 Shiroma, Cecilia. "Rapid quality control of potato chips using near and mid-infrared spectroscopy." (2007). 

9 
Shiroma, Cecilia, and Luis Rodriguez-Saona. "Application of NIR and MIR spectroscopy in quality control of potato 
"hips." Journal of Food Composition and Analysis 22.6 (2009): 596-605. 
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Application Number 

Filing Date 

INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 

First Named Inventor Mohammed N. ISLAM 

Art Unit 
( Not for submission under 37 CFR 1.99) 

Examiner Name 

Attorney Docket Number OMNI 0101 PUSA5 

Ni, Yongnian, Minghua Mei, and Serge Kokot. "Analysis of complex, processed substances with the use of NIR 
10 ~pectroscopy and chemometrics: Classification and prediction of properties-The potato crisps example." 

Chemometrics and Intelligent Laboratory Systems 105.2 (2011): 147-156. 

11 Hartmann, R., and H. Buning-Pfaue. "NIR determination of potato constituents." Potato research 41.4 (1998): 327-334. 

12 
Whybo, Anette Kistrup, et al. "Prediction of sensory texture of cooked potatoes using uniaxial compression, near 
nfrared spectroscopy and low field1 H NMR spectroscopy_" LWT-Food Science and Technology 33.2 (2000): 103-111. 

13 Buning-Pfaue, Hans. "Analysis of water in food by near infrared spectroscopy." Food Chemistry 82.1 {2003): 107-115. 

14 
Haase, Norbert U. "Prediction of potato processing quality by near infrared reflectance spectroscopy of ground raw 
ubers_" Journal of Near Infrared Spectroscopy 19.1 (2011): 37-45. 

15 
September, Danwille Jacqwin Franco. Detection and quantification of spice adulteration by near infrared hyperspectral 
maging_ Diss. Stellenbosch: University of Stellenbosch, 2011. 

16 
~alvis-Sanchez, Andrea C., et al. "Fourier transform near-infrared spectroscopy application for sea salt quality 
~valuation." Journal of agricultural and food chemistry 59.20 (2011 ): 11109-11116. 

17 
Rein, Alan, and Luis Rodriguez-Saona. "Measurement of Acrylamide in Potato Chips by Portable FTIR 
~nalyzers." (2013) 

18 
~yvaz, Huseyin, et al. "Application of infrared microspectroscopy and chemometric analysis for screening the 
~crylamide content in potato chips." Analytical Methods 5.8 (2013): 2020-2027. 

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

EXAMINER SIGNATURE 

Examiner Signature 11 /Mn M ol'l. •-nvr:rn,7 I I Date Considered 11 08/14/2019 

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a 
citation if not in conformance and not considered. Include copy of this form with next communication to applicant. 
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INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 
( Not for submission under 37 CFR 1.99) 

Application Number 

Filing Date 

First Named Inventor Mohammed N. ISLAM 

Art Unit 

Examiner Name 

Attorney Docket Number OMNI 0101 PUSA5 

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here i 
English language translation is attached. 
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INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 
( Not for submission under 37 CFR 1.99) 

Application Number 

Filing Date 

First Named Inventor Mohammed N. ISLAM 

Art Unit 

Examiner Name 

Attorney Docket Number OMNI 0101 PUSA5 

CERTIFICATION STATEMENT 

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

OR 

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

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

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

See attached certification statement. 

The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

X A certification statement is not submitted herewith. 
SIGNATURE 

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

Signature /David S. Bir/ Date (YYYY-MM-DD) 2019-07-08 

Name/Print David S. Bir Registration Number ~8383 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the 
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 
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Receipt date: 07/09/2019 16/506,885 - GAU: 2886 

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 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. 
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Receipt date: 07/12/2019 16/506,885 - GAU: 2886 

Doc code: IDS PTO/SB/0Ba (01-10) 

Doc description: Information Disclosure Statement (IDS) Filed 
Approved for use through 07/31/2012. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required lo respond lo a collection of information unless it contains a valid 0MB control number. 

Application Number 16506885 

Filing Date )019-07-09 

INFORMATION DISCLOSURE First Named Inventor I iviohammed N. ISLAM 
STATEMENT BY APPLICANT 

Art Unit I 1636 
( Not for submission under 37 CFR 1.99) 

Examiner Name I /Mn M ., :iu:.rM11.1..-r / 

Attorney Docket Number I OMNI 0101 PUSA5 

U.S.PATENTS I Remove I 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number 

Code1 
Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 5747806 M998-05-05 Khalil 

2 p115673 R000-09-05 Malin 

3 p512936 B1 Roo3-01-28 MONFRE 

4 p534012 B1 Roo3-04-01 VISWANATHAN 

5 6640117 Q003-10-28 Makarewicz 

6 p788965 B2 R004-09-07 RUCHTI 

7 p816241 R004-11-09 Grubisic 

8 p738652 B2 Roo4-05-18 MATTU 
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INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 
( Not for submission under 37 CFR 1.99) 

9 p587702 B1 

10 p864978 B1 

11 p990364 

12 17010336 B2 

13 17133710 B2 

14 17233816 B2 

15 17299080 B2 

16 17317938 B2 

17 17395158 B2 

18 17519406 B2 

19 17620674 B2 

Application Number 16506885 

Filing Date 2019-07-09 

First Named Inventor Mohammed N. ISLAM 

Art Unit 1636 

Examiner Name 

Attorney Docket Number OMNI 0101 PUSA5 

t2003-07-01 RUCHTI 

t2005-03-08 HAZEN 

t2006-01-24 Ruchti 

t2006-03-07 ORENZ 

t2006-11-07 l\costa 

t2007-06-19 BLANK 

t2007-11-20 l\costa 

t2008-01-08 orenz 

t2008-07-01 Manfre 

t2009-04-14 BLANK 

t2009-11-17 RUCHTI 
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INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 
( Not for submission under 37 CFR 1.99) 

Application Number 16506885 

Filing Date 2019-07-09 

First Named Inventor Mohammed N. ISLAM 

Art Unit 1636 

Examiner Name 

Attorney Docket Number OMNI 0101 PUSA5 

20 V697966 B2 t2010-04-13 MONFRE 

21 V787924 t2010-08-31 l\costa 

22 8145286 t2012-03-27 l\rai 

23 6773922 t2004-08-10 JENG 

24 V807718 B2 t2010-10-05 HASHIM 

If you wish to add additional U.S. Patent citation information please click the Add button. I Add I 

U.S.PATENT APPLICATION PUBLICATIONS I Remove I 
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Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here i 
English language translation is attached. 
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INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 
( Not for submission under 37 CFR 1.99) 

Application Number 

Filing Date 

First Named Inventor Mohammed N. ISLAM 

Art Unit 

Examiner Name 

Attorney Docket Number OMNI 0101 PUSA5 

CERTIFICATION STATEMENT 

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

OR 

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

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

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

See attached certification statement. 

The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

X A certification statement is not submitted herewith. 
SIGNATURE 

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

Signature /David S. Bir/ Date (YYYY-MM-DD) 2019-07-08 

Name/Print David S. Bir Registration Number ~8383 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the 
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 
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Receipt date: 07/09/2019 16/506,885 - GAU: 2886 

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 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. 
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required lo respond lo a collection of information unless it contains a valid 0MB control number. 

Application Number 16506885 

Filing Date )019-07-09 

INFORMATION DISCLOSURE First Named Inventor I iviohammed N. ISLAM 
STATEMENT BY APPLICANT 

Art Unit I 1636 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number I OMNI 0101 PUSA5 
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Examiner Cite Kind Name of Patentee or Applicant 
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Filing Date 2019-07-09 
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Examiner Name 

Attorney Docket Number OMNI 0101 PUSA5 
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n998-02-11 il\/arden, et al. 
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Filing Date 2019-07-09 
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Art Unit 1636 

Examiner Name 

Attorney Docket Number OMNI 0101 PUSA5 

t2001-09-11 Besson, et al. 

t2001-12-25 Kurotori, et al. 

t2002-04-02 Reuss, et al. 

t2002-04-30 slam, et al. 

t2002-06-11 Peddicord, et al. 

t2002-06-18 Samson, et al. 

t2002-08-27 Khair, et al. 
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Application Number 16506885 

Filing Date 2019-07-09 

First Named Inventor Mohammed N. ISLAM 

Art Unit 1636 

Examiner Name 

Attorney Docket Number OMNI 0101 PUSA5 

31 p603910 t2003-08-05 slam, et al. 

32 p659947 t2003-12-09 8arter, et al. 
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3 20020032468 
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7 20020178003 

8 2004017 4914 

9 20040240037 
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11 20060245461 

12 20060268393 
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Filing Date 2019-07-09 

First Named Inventor Mohammed N. ISLAM 

Art Unit 1636 

Examiner Name 

Attorney Docket Number OMNI 0101 PUSA5 

t2002-03-14 Hill, Michael R.S. ; et al. 

t2002-06-27 Moll, Frederic H.; et al. 

t2002-08-15 Khair, Mohammad ; et al. 

t2002-08-22 Russ, Tomas 

t2002-11-28 3ehrke, James K.; et al. 

t2004-09-09 ~ukatsu, Susumu 

t2004-12-02 Harter, Donald J. 
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1 ~00189362 WO 2001-11-29 West Kenneth G et al. 

2 ~00227640 WO 2002-04-04 
Whittington Charles Lynn 
~t al. 

3 ~00228123 WO 2002-04-04 Whittington Charles Lynn 

If you wish to add additional Foreign Patent Document citation information please click the Add button I Add I 

NON-PATENT LITERATURE DOCUMENTS IRemovel 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 
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(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), 
publisher, city and/or country where published. 
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If you wish to add additional non-patent literature document citation information please click the Add button I Add I 

EXAMINER SIGNATURE 

Examiner Signature 11 I MD M RAHMAN/ I Date Considered loa/13/2019 

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a 
citation if not in conformance and not considered. Include copy of this form with next communication to applicant. 
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Application Number 16506885 

Filing Date 2019-07-09 

First Named Inventor Mohammed N. ISLAM 

Art Unit 1636 

Examiner Name 

Attorney Docket Number OMNI 0101 PUSA5 

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here i 
English language translation is attached. 
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( Not for submission under 37 CFR 1.99) 

Application Number 16506885 

Filing Date 2019-07-09 

First Named Inventor Mohammed N. ISLAM 

Art Unit 1636 

Examiner Name 

Attorney Docket Number OMNI 0101 PUSA5 

CERTIFICATION STATEMENT 

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

OR 

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

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

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

See attached certification statement. 

Fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

X None 
SIGNATURE 

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

Signature /David S. Bir/ Date (YYYY-MM-DD) 2019-07-10 

Name/Print David S. Bir Registration Number ~8383 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the 
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 
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Receipt date: 07/12/2019 16/506,885 - GAU: 2886 

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 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. 
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Filing Date )019-07-09 

INFORMATION DISCLOSURE First Named Inventor I iviohammed N. ISLAM 
STATEMENT BY APPLICANT 

Art Unit I 1636 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number I OMNI 0101 PUSA5 
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Publication Name of Patentee or Applicant 
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t2010-08-26 eBoeuf, et al. 

t2012-12-06 i, et al. 

t2012-12-13 Rahman, et al. 

t2014-09-18 Venkatraman, et al. 

t2014-09-18 Hong, et al. 
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( Not for submission under 37 CFR 1.99) 
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Attorney Docket Number OMNI 0101 PUSA5 

11 20130274569 R013-10-17 slam 
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nlemalional Search Report and Written Opinion for International Application No. PCT/US2013/075700 dated April 24, 
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3 
nlemalional Preliminary Report on Palenlability for International Application No. PCT/US2013/075700 dated July 9, 
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Poi ET, Zhang XQ, Chen JH, Soh PH, Ng K, Yeo JH, "Non-invasive glucose measurement using multiple laser 
4 ~iodes," Optical Diagnostic and Sensing VII, edited by Gerard L. Cote, Alexander V. Priezzhev, Proc. of SPIE Vol. 

0445, 64450K , (2007). 

Schulz, I., J. Putzger, A. Niklas, M. Brandt, A. Jager, A. Hardi, S. Knorzer, KA Hiller, S. Loffler, G. Schmalz, S.N. 
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(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), 
publisher, city and/or country where published. 

1 

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

EXAMINER SIGNATURE 

Examiner Signature 11 /MD M RAHMAN/ I Date Considered I 08/14/2019 

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a 
citation if not in conformance and not considered. Include copy of this form with next communication to applicant. 
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STATEMENT BY APPLICANT 
( Not for submission under 37 CFR 1.99) 

Application Number 

Filing Date 

First Named Inventor Mohammed N. ISLAM 

Art Unit 

Examiner Name 

Attorney Docket Number OMNI 0101 PUSA5 

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here i 
English language translation is attached. 

EFSWeb 2.1.17 
ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /M.M.R/ 

Petitioner Apple Inc. – Ex. 1002, p. 708



INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 
( Not for submission under 37 CFR 1.99) 

Application Number 

Filing Date 

First Named Inventor Mohammed N. ISLAM 

Art Unit 

Examiner Name 

Attorney Docket Number OMNI 0101 PUSA5 

CERTIFICATION STATEMENT 

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

OR 

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

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

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

See attached certification statement. 

The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

X A certification statement is not submitted herewith. 
SIGNATURE 

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

Signature /David S. Bir/ Date (YYYY-MM-DD) 2019-07-08 

Name/Print David S. Bir Registration Number ~8383 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the 
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 
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Receipt date: 07/09/2019 16/506,885 - GAU: 2886 

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 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. 
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Doc code: IDS PTO/SB/0Ba (01-10) 

Doc description: Information Disclosure Statement (IDS) Filed Approved for use through 07/31/2012. 0MB 0651-0031 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required lo respond lo a collection of information unless it contains a valid 0MB control number. 

Application Number 16/506,885 - GAU: 2886 

Filing Date 
INFORMATION DISCLOSURE First Named Inventor I iviohammed N. ISLAM 
STATEMENT BY APPLICANT 

Art Unit I ( Not for submission under 37 CFR 1.99) 
Examiner Name I 
Attorney Docket Number I OMNI 0101 PUSA5 

U.S.PATENTS I Remove I 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number 

Code1 
Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 5267152 A M993-11-30 Yang et al. 

2 V356364 B1 ROOB-04-08 Bullock et al. 

If you wish to add additional U.S. Patent citation information please click the Add button. I Add I 

U.S.PATENT APPLICATION PUBLICATIONS I Remove I 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 20070021670 A1 R007-01-25 Mandelis et al. 

2 20110282167 A1 Ro11-11-17 Ridder et al. 

3 20120239013 A1 Ro12-09-20 slam 

If you wish to add additional U.S. Published Application citation information please click the Add button.I Add I 

FOREIGN PATENT DOCUMENTS IRemovel 

Name of Patentee or 
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Examiner Cite Foreign Document Country Kind Publication 
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1 

Application Number 

Filing Date 

First Named Inventor Mohammed N. ISLAM 

Art Unit 

Examiner Name 

Attorney Docket Number OMNI 0101 PUSA5 

If you wish to add additional Foreign Patent Document citation information please click the Add button I Add I 
NON-PATENT LITERATURE DOCUMENTS IRemovel 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), 
publisher, city and/or country where published. 

Pan, Yingtian, et al., "Hand-held arthroscopic optical coherence tomography for in vivo 
1 high-resolution imaging of articular cartilage", Journal of Biomedical Optics 8(4), October 2003, pages 

648-654. 

Kie, Tuqiang, et al., "Endoscopic optical coherence tomography with a modified 

2 
rnicroelectromechanical systems mirror for detection of bladder cancers", APPLIED 
bPTICS, Vol. 42, No. 31, November1, 2003, pages 6422-6426. 

Dubois, A., et al., "Three-dimensional cellular-level imaging using full-field optical 

3 
t;oherence tomography", Physics in Medicine and Biology, Phys_ Med. Biol. 49, 2004, 
t>ages 1227-1234. 

Park, Jesung, et al., "Analysis of birefringent image in the retinal nerve fiber layer by 

4 
oolarization sensitive optical coherence tomography", Ophthalmic Technologies XIV, 
Proceedings of SPIE, Vol. 5314, 2004, pages 188-194. 

Unterhuber, A., et al., "Advances in broad bandwidth light sources for ultrahigh resolution 

5 
pptical coherence tomography", Physics in Medicine and Biology, Phys. Med. Biol. 49, 
~004, pages 1235-1246. 

Drexler, Wolfgang, "Ultrahigh-resolution optical coherence tomography", Journal of 
6 Siomedical Optics, Vol. 9, No. 1, January/February 2004, pages 47-74. 

Schmitt, Joseph, et al., "lntravascular Optical Coherence Tomography Opens a Window 
7 bnto Coronary Artery Disease", Optics & Photonics News, February 2004, pages 20-25. 

Nassif, NA, et al., "In vivo high-resolution video-rate spectral-domain optical coherence 

8 
omography of the human retina and optic nerve", OPTICS EXPRESS, Vol. 12, No. 3, 
t=ebruary 9, 2004, pages 367-376. 
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First Named Inventor Mohammed N. ISLAM 
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( Not for submission under 37 CFR 1.99) 

Examiner Name 

Attorney Docket Number OMNI 0101 PUSA5 

Choi, Seung-Ho, et al., "Observation of Optical Precursors in Water", Physical Review 
9 ,_etters, Volume 92, Number 19, May 14, 2004, pages 193903-1-193903-.3. 

Pierce, Mark C., et al., "Advances in Optical Coherence Tomography imaging for 
10 Dermatology", Optical Coherence Tomography Advances, The Journal of Investigative 

Dermatology, September 3, 2004, pages 458-463. 

;:,iale-:::;pecmc I renas in l;nrornc K.1aney t-a11ure - urn1ea ~lales, rn~U-Luu,-·, Moro1aizy 
l:lnd Mortality Weekly Report, Department of Health and Human Services Centers for 

11 Disease Control and Prevention, Vol. 53, No. 39, copied from internet: file://C:\Documents 
1:tnd Settings\eturlo\Desktop\State-Speciflc Trends in Chronic Kidney ___ 2/12/10, October 8, 
R004, pages 918-920. 

.B. Ads, A.A.E. Wagie, N.B. Mariun, A.B.E. Jammal, "An Internet-based blood pressure 
12 monitoring system for patients," Journal ofTelemedicine and Telecare, 2001, pp. 51-53 

R..H. lstepanian, B. Woodward, P.A. Bales, S. Chen, B. Luk, "The comparative 

13 
performance of mobile telemediCal systems based on the IS-54 and GSM cellular 
elephone standards," Journal of Telemedicine and Telecare, 1999, pp_ 97-104 

Shaw, et al, IR Supercontinuum Generation in As-Se Photonic Crystal Fiber, Optical 
14 Society of America, Copyright 2005, 3 pages 

PCT/US06/44451, Notification of Transmittal of the International Search Report and the 
15 Written Opinion of the International Searching Authority, or the Declaration, November 29, 2007, 12 pages 

13.S. Edwards et al., "Free-electron-laser-based biophysical and biomedical 
16 nstrumentation," American Institute of Physics, Vol. 74, No. 7, July 2003, pp. 3207-3245 

Computer Motion, Inc., "501 (k) Summary -ZEUS® MicroWrist™ Surgical System and 
17 ~ccessories," September 24, 2002, 6 pages 

Computer Motion, Inc. "HERMES™ O.R Control Center - 510(k) Summary of Safety and 
18 t::ffectiveness," October 11, 2002, 5 pages 

l<.M. Joos, et al. "Optic Nerve Sheath Fenestration with a Novel Wavelength Produced by 
19 he Free Electron Laser (FEL)," Lasers in Surgery and Medicine, 27: 2000, 191-205 
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First Named Inventor Mohammed N. ISLAM 

Art Unit 
( Not for submission under 37 CFR 1.99) 

Examiner Name 

Attorney Docket Number OMNI 0101 PUSA5 

20 U. Sanghera, I. Aggarwal, "IR Fiber Optics at NRL," undated, 10 pages 

21 
U. Sanghera, L.B. Shaw, 1.0. Aggarwal, "Applications of chalcogenide glass optical fibers," 
~cademic of Science, 2003, pp_ 1-11 

S,. Rigas, P.T.T. Wong, "Human Colon Adenocarcinoma Cell Lines Display Infrared 
22 Spectroscopic Features," Cancer Research, January 1, 1992, pp. 84-88 

13. Edwards, et al., "Comparison of OPA and Mark-Ill FEL for Tissue Ablation at 6.45 
23 Microns," Department of Physics and Free Electron Laser Laboratory, Duke University, 2002, 

l7 pages 

13Ienn Edwards, "Biomedical and potential clinical applications for pulsed lasers operating 
24 riear 6.45 um," Society of Photo-Optical Instrumentation Engineers, 1995, 2 pages 

25 PASSAT, "Solid-State Lasers and Optical Components," July 14, 2003, 5 pages 

P.A. Thielen and L.B. Shaw, et al., "Small-core As-Se fiber for Raman amplification," 
26 bPTICS LETI-ERS, Vol. 28, No. 16, August 15, 2003, 3 pages 

R.Rox Anderson, et al., "Selective Photothermolysis: Precise Microsurgery by Selective 

27 
~bsorption of Pulsed Radiation," Department of Dermatology, Harvard Medical School, 
Science, Vol. 220, April 29, 1983, 4 pages 

28 
U.S. Appln. Serial No. 10/652,276, "System and Method for Voice Control of Medical 
~evices," by Mohammed N_ Islam, abandoned (074036.0129) Date filed: August 29, 2003 

U.S. Appln. Serial No. 10/757,341, "System and Method for Voice Control of Medical 
29 ~evices," by Mohammed N. Islam, issued (074036.0132) Date filed: January 13, 2004 

U.S. Appln. Serial No. 12/206432, "System and Method for Voice Control of Medical 
30 Devices," by Mohammed N. Islam, pending (074036.0154) Date filed: September 8, 2008 
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Application Number 

Filing Date 

INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 

First Named Inventor Mohammed N. ISLAM 

Art Unit 
( Not for submission under 37 CFR 1.99) 

Examiner Name 

Attorney Docket Number OMNI 0101 PUSA5 

31 U.S. Patent and Trademark Office, Office Action for USSN 12/206,432, filed 09/08/2008, 
Mohammed N, Islam, Attorney Docket No. 074036.0154, Date filed: March 12, 2009 

U.S. Patent and Trademark Office, Notice of Allowance and Fee(s) Due for USSN 
32 ~2/206,432, filed 09/08/2008, Mohammed N. Islam, Attorney Docket No. 074036.0154, 

bate filed: August 28, 2009 

33 nternational Search Report and Written Opinion for International Application No. PCT/US2013/075700 dated April 24, 
eo14 

34 
nternational Preliminary Report on Patentability for International Application No. PCT/US2013/075700 dated July 9, 
eo15 

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

Examiner Signature 11 /MD M RAHMAN/ I Date Considered II 0011312019 

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

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here i1 
English language translation is attached. 
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INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 
( Not for submission under 37 CFR 1.99) 

Application Number 

Filing Date 

First Named Inventor Mohammed N. ISLAM 

Art Unit 

Examiner Name 

Attorney Docket Number OMNI 0101 PUSA5 

CERTIFICATION STATEMENT 

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

OR 

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

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

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

See attached certification statement. 

The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

X A certification statement is not submitted herewith. 
SIGNATURE 

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

Signature /David S. Bir/ Date (YYYY-MM-DD) 2019-07-08 

Name/Print David S. Bir Registration Number ~8383 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the 
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 
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Receipt date: 07/09/2019 16/506,885 - GAU: 2886 

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 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. 
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Receipt date: 07/09/2019 16/506,885 - GAU: 2886 

Doc code: IDS PTO/SB/0Ba (01-10) 

Doc description: Information Disclosure Statement (IDS) Filed Approved for use through 07/31/2012. 0MB 0651-0031 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required lo respond lo a collection of information unless it contains a valid 0MB control number. 

Application Number 16/506 885 - GAU: 2886 
Filing Date 

INFORMATION DISCLOSURE First Named Inventor I iviohammed N. ISLAM 
STATEMENT BY APPLICANT 

Art Unit I ( Not for submission under 37 CFR 1.99) 
Examiner Name I 
Attorney Docket Number I OMNI 0101 PUSA5 

U.S.PATENTS I Remove I 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number 

Code1 
Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 ~063106 M977-12-13 l\shkin, et al. 

2 ~158750 M979-06-19 Sakoe, et al. 

3 ~221997 M980-09-09 ~lemming 

4 ~275266 M981-06-23 asar 

5 ~374618 M983-02-22 Howard 

6 ~403605 M983-09-13 Tanikawa 

7 ~462080 M984-07-24 Johnstone, et al. 

8 ~516207 M985-05-07 Moriyama, et al. 
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INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 
( Not for submission under 37 CFR 1.99) 

9 ~523884 

10 ~605080 

11 ~641292 

12 ~704696 

13 ~728974 

14 ~762455 

15 ~776016 

16 ~958910 

17 ~989253 

18 5078140 

19 5084880 

Application Number 

Filing Date 

First Named Inventor Mohammed N. ISLAM 

Art Unit 

Examiner Name 

Attorney Docket Number OMNI 0101 PUSA5 

n985-06-18 8Iement, et al. 

n986-08-12 emelson 

n981-02-03 Tunnell, et al. 
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Art Unit 

Examiner Name 

Attorney Docket Number OMNI 0101 PUSA5 

CERTIFICATION STATEMENT 

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

OR 

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

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

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

See attached certification statement. 

Fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

X None 
SIGNATURE 

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

Signature /David S. Bir/ Date (YYYY-MM-DD) 2019-07-08 

Name/Print David S. Bir Registration Number ~8383 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the 
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 
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Receipt date: 07/09/2019 16/506,885 - GAU: 2886 

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 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. 
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Receipt date: 07/09/2019 16/506,885 - GAU: 2886 

Doc code: IDS PTO/SB/0Ba (02-18) 

Doc description: Information Disclosure Statement (IDS) Filed 
Approved for use through 11/30/2020. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required lo respond lo a collection of information unless it contains a valid 0MB control number. 

Application Number 16/506,885 - GAU: 2886 

Filing Date 

INFORMATION DISCLOSURE First Named Inventor I iviohammed N. ISLAM 
STATEMENT BY APPLICANT 

Art Unit I ( Not for submission under 37 CFR 1.99) 
Examiner Name I 
Attorney Docket Number I OMNI 0101 PUSA5 

U.S.PATENTS I Remove I 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number 

Code1 
Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 ~972331 M990-11-20 ~hance 

2 5774213 A M998-06-30 Trebino et al. 

3 5855550 A M999-01-05 ai et al. 

4 6044283 A Rooo-03-28 ~ein et al. 

5 6898451 B2 Q005-05-24 i/1/uori 

6 V278966 B2 R007-10-09 Hjelt et al. 

7 9651533 B2 R0H-05-16 slam 

8 9757040 B2 RoH-09-12 slam 
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INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 
( Not for submission under 37 CFR 1.99) 

Application Number 

Filing Date 

First Named Inventor Mohammed N. ISLAM 

Art Unit 

Examiner Name 

Attorney Docket Number OMNI 0101 PUSA5 

9 ~861286 B1 R018-01-09 slam 

10 ~885698 B2 Rorn-02-06 slam 

If you wish to add additional U.S. Patent citation information please click the Add button. I Add I 

U.S.PATENT APPLICATION PUBLICATIONS I Remove I 

Pages,Columns,Lines where 
Examiner Publication Kind Publication Name of Patentee or Applicant 
Initial* 

Cite No 
Number Code1 Date of cited Document 

Relevant Passages or Relevant 
Figures Appear 

1 20120041767 A1 Ro12-02-16 Hoffman et al. 

If you wish to add additional U.S. Published Application citation information please click the Add button.I Add I 

FOREIGN PATENT DOCUMENTS IRemovel 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant T5 
Initial* No Number3 Code2i Code4 Date Passages or Relevant 

Document 
Figures Appear 

1 

If you wish to add additional Foreign Patent Document citation information please click the Add button I Add I 
NON-PATENT LITERATURE DOCUMENTS IRemovel 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), Ts 
publisher, city and/or country where published. 

1 
beclaration of Brian W. Anthony, PhD regarding USPN 9,651,533 filed in IPR2019-00913 & IPR2019-00916 (April 10, 
eorn> 

2 
Declaration of Brian W. Anthony, PhD regarding USPN 9,757,040 filed in IPR2019-00910 & IPR2019-00917 (April 10, 
~019) 
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Examiner Name 

Attorney Docket Number OMNI 0101 PUSA5 

3 
Declaration of Brian W. Anthony, PhD regarding USPN 9,861,286 filed in IPR2019-00911 & IPR2019-00914 (April 10, 
~019) 

4 
Declaration of Brian W. Anthony, PhD regarding USPN 9,885,698 filed in IPR2019-00912 & IPR2019-00915 (April 10, 
~019) 

5 
~roof of Service of Summons in Omni MedSci, Inc. v. Apple Inc., No. 2:18-cv-134 (E.D. Tex.) (Dkt. #12) (April 13, 
~018) 

6 U.S. Provisional Application No. 61/747,487 filed December 31, 2012 

7 U.S. Provisional Application No. 61/747,472 filed December 31, 2012 

8 U.S. Provisional Application No. 61/747,477 filed December 31, 2012 

9 U.S. Provisional Application No. 61/754,698 filed January 21, 2013 

10 UOSEPH D. BRONZING; "The Biomedical Engineering Handbook", (1995) 

11 
M. KRANTZ, ET AL., The mobile fitness coach: Towards individualized skill assessment using personalized mobile 
~evices, Pervasive and Mobile Computing (June 2012) 

12 
S. PATEL, ET AL., A review of wearable sensors and systems with application rehabilitation, Journal of 
Neuroengineering & Rehabilitation 2012 9:21 

ScienceDirect Report on M. KRANTZ, ET AL., The mobile fitness coach: Towards individualized skill assessment 
13 l.lsing personalized mobile devices, Pervasive and Mobile Computing (2012), available at https://www.sciencedirect. 

oom/science/article/pii/S 157 4119212000673?via%3Dihub (2018 Elsevier B.V.) 
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Examiner Name 
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14 
RAUF ADIL, "The Usage of Tablets in the HealthCare Industry," available at https://www.healthcareitnews.com/blog/ 
l.lsage-tablets-healthcare-industry (Aug_ 2, 2012) 

15 
~- OMRE, Bluetooth Low Energy: Wireless Connectivity for Medical Monitoring, Journal of Diabetes Science & 
lrechnology, Vol. 4, Issue 2 (March 2010) 

'Absorption Coefficient and Penetration Depth," The Science of Solar, available at https://photon.libretexts.org/ 
16 lrhe _Science_ of_ Solar/Solar_ Basics/C ._Semiconductors_ and_ Solar_ Interactions/I 11. 

_Absorption_ of_ Light_ and_ Generation/1._ Absorption_ Coefficient_ and _Penetration_ Depth (Last Updated Nov. 3, 
R018) l!1 

17 
r=_ BUTTUSSI, ET AL., MOPET: A context-aware and user-adaptive wearable system for fitness training, Artificial 
ntelligence in Medicine (2008) 42, 153-163 

b_ BAUM ET AL., Strategic Intelligence Monitor on Personal Health Systems, Phase 2: Market Developments -
18 Remote Patient Monitoring and Treatment, Telecare, Fitness/Wellness and mHealth, JRC Scientific and Policy Report~ 

pf European Commission (2013) 

19 
'Compendium of Chemical Terminology Gold Book," International Union of Pure and Applied Chemistry, Version 2.3.3 
2014-02-24) 

20 
M. SWAN, Sensor Mania! The Internet of Things, Wearable Computing, Objective Metrics, and the Quantified Self 2.0, 
~ournal of Sensor and Actuator Networks (2012) 

21 Excerpts from Merriam-Webster's Collegiate Dictionary Eleventh Edition (2011) 

22 Ir. LISTER ET AL., Optical properties of human skin, Journal of Biomedical Optics (Sept. 2012) 

23 
~- BASH KA TOV ET AL., Optical properties of human skin, subcutaneous and mucous tissues in the wavelength range 
rom 400 to 2000 nm, Journal of Physics D: Applied Physics 38 (2005) 2543-2555 

24 t::.F. SCHUBERT, Light-Emitting Diodes (Cambridge Univ. Press, 2nd ed. Reprinted 2014) 
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25 
BAROLET, DANIEL, Light-Emitting Diodes (LEDs) in Dermatology, Seminars in Cutaneous Medicine and Surgery 
~7:227-238 (2008) 

26 Pmni MedSci lnc.'s Opening Claim Construction Brief filed in Case No. 2:18-cv-134-RWS (Dkt. #85) (Dec. 20, 2018) 

27 
~pple lnc.'s Preliminary Claim Constructions and Extrinsic Evidence Pursuant to Patent Local Rule 4-2 served in Case 
No. 2:18-cv-134-RWS (Nov. 1, 2018) 

28 Excerpts from the American Heritage Dictionary, 5th Edition (July 2012) 

29 Curriculum Vitae of Brian W. Anthony, PhD (Nov. 18, 2018) 

30 
~mended Joint Claim Construction and Prehearing Statement filed in Case No. 2:18-cv-134-RWS (Dkt. #102) (Jan. 11 
~019) 

31 
Sxcerpt from Claim Construction Markman Hearing Transcript filed in Case No. 2:18-cv-134-RWS (Feb. 6, 2019) Vol. 
~. pgs_ 1, 2, 21, 22 

32 
Dr. MOHAMMED ISLAM, Faculty Profile, University of Michigan, College of Engineering (available at https://islam. 
engin.umich.edu) {2019 The Regents of the University of Michigan) 

33 
lrechnology Transfer Policy, Office of Technology Transfer - University of Michigan (available at https:/ltechtransfer. 
Llmich.edu/for-inventors/policies/technology-transfer-policy/) (revision effective June 1, 2009) 

34 
lrhe Bylaws of the University of Michigan Board of Regents, (available at http://www.regents.umich.edu/bylaws/ 
t>ylawsrevised_09-18.pdf) (last updated Sept. 20, 2018) 

35 
District Court Preliminary Claim Constructions in Case No. 2:18-cv-134-RWS (received February 6, 2019) from Court 
~t Markman hearing 
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Filing Date 
INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 

First Named Inventor Mohammed N. ISLAM 

Art Unit 
( Not for submission under 37 CFR 1.99) 

Examiner Name 

Attorney Docket Number OMNI 0101 PUSA5 

36 ;::ile History for U.S. Patent No. 9,651,533 issued May 16, 2017 

37 :::ile History for U.S. Patent No. 9,757,040 issued September 12, 2017 

38 ;::ile History for U.S. Patent No. 9,861,286 issued January 9, 2018 

39 :::ile History for U.S. Patent No. 9,885,698 issued February 6, 2018 

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

EXAMINER SIGNATURE 

Examiner Signature 11 /MD M RAHMAN/ I Date Considered 11 

Add I 

08/14/2019 

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

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here i1 
English language translation is attached. 
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INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 
( Not for submission under 37 CFR 1.99) 

Application Number 

Filing Date 

First Named Inventor Mohammed N. ISLAM 

Art Unit 

Examiner Name 

Attorney Docket Number OMNI 0101 PUSA5 

CERTIFICATION STATEMENT 

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

OR 

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

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

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

See attached certification statement. 

The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

X A certification statement is not submitted herewith. 
SIGNATURE 

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

Signature /David S. Bir/ Date (YYYY-MM-DD) 2019-07-08 

Name/Print David S. Bir Registration Number ~8383 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the 
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 
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Receipt date: 07/09/2019 16/506,885 - GAU: 2886 

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 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. 
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required lo respond lo a collection of information unless it contains a valid 0MB control number. 
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Attorney Docket Number I OMNI 0101 PUSA5 
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Examiner Cite Kind Name of Patentee or Applicant 
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Initial* No 
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Figures Appear 

1 

If you wish to add additional U.S. Patent citation information please click the Add button. I Add I 

U.S.PATENT APPLICATION PUBLICATIONS I Remove I 

Examiner Publication Kind Publication Name of Patentee or Applicant 
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Initial* 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Published Application citation information please click the Add button.I Add I 

FOREIGN PATENT DOCUMENTS IRemovel 
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Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 
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1 

If you wish to add additional Foreign Patent Document citation information please click the Add button I Add I 

NON-PATENT LITERATURE DOCUMENTS IRemovel 
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slam, M. N., et al., "Broad bandwidths from frequency-shifting solitons in fibers", OPTICS 
~ETTERS, Vol. 14, No. 7, April 1, 1989, pages 370-372_ 

slam, M. N., et al., "Femtosecond distributed soliton spectrum in fibers", J_ Opt. Soc. Am. 
2 B, Vol_ 6, No_ 6, June 1989, pages 1149-1158_ 

Busse, Lynda E., et al., "Design Parameters for Fluoride Multimode Fibers", Journal of 
3 ~ightwave Technology, Vol. 9, No. 7, July 1991, pages 828-831. 

Wuthrich, Stefan, et al., "Optical damage thresholds at 2.94 um in fluoride glass fibers", 
4 ~PPLIED OPTICS, Vol. 31, No_ 27, September 20, 1992, pages 5833-5837. 

noue, H., et al., "Computer simulation of the vibrational spectra and properties of fluoride 
5 glasses based on ZrF4", Journal of Non-Crystalline Solids, Vol. 161, 1993, pages 118-122. 

Mizunami, Toru, et al., "Gain saturation characteristics of Raman amplification in silica 
6 iind fluoride glass optical fibers", Optics Communications 97, 1993, pages 74-78. 

7 
Pesthieux, B., et al., "111 kW (0. 5 mJ) pulse amplification at 1.5 um using a gated 
~scade of three erbium-doped fiber amplifiers," Appl. Phys_ Lett. Vol. 63, August 2, 1993, pages 586-588. 

8 
t::dwards, Glenn, et al., "Tissue ablation by a free-electron laser tuned to the amide II 
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Name/Print David S. Bir Registration Number ~8383 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the 
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 
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Receipt date: 07/09/2019 16/506,885 - GAU: 2886 

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 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 Petitioner Apple Inc. – Ex. 1002, p. 769



Receipt date: 07/09/2019 16/506,885 - GAU: 2886 

Doc code: IDS PTO/SB/0Ba (01-10) 

Doc description: Information Disclosure Statement (IDS) Filed Approved for use through 07/31/2012. 0MB 0651-0031 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required lo respond lo a collection of information unless it contains a valid 0MB control number. 

Application Number 16/506,885 - GAU: 2886 

Filing Date 

INFORMATION DISCLOSURE First Named Inventor I iviohammed N. ISLAM 
STATEMENT BY APPLICANT 

Art Unit I ( Not for submission under 37 CFR 1.99) 
Examiner Name I 
Attorney Docket Number I OMNI 0101 PUSA5 

U.S.PATENTS I Remove I 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number 

Code1 
Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 17318909 B2 Q00B-01-15 ehmann et al. 

2 $180422 B2 R012-05-15 Rebec 

3 s207121 B2 R015-12-0B l\dler 

If you wish to add additional U.S. Patent citation information please click the Add button. I Add I 
U.S.PATENT APPLICATION PUBLICATIONS I Remove I 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 20030107739 A1 Roo3-06-12 ehmann et al. 

2 20030109055 A1 Roo3-06-12 ehmann et al. 

3 20030152307 A1 Q003-08-14 Drasek et al. 

EFSWeb 2.1.17 
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INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 
( Not for submission under 37 CFR 1.99) 

4 20050133691 A1 

5 20060283931 A1 

6 20110267688 A1 

7 20130327966 A1 

8 20140078510 A1 

Application Number 

Filing Date 

First Named Inventor Mohammed N. ISLAM 

Art Unit 

Examiner Name 

Attorney Docket Number OMNI 0101 PUSA5 

t2005-06-23 Doppke et al. 

t2006-12-21 Dolli et al. 

t2011-11-03 Kleppe et al. 

t2013-12-12 -idler et al. 

t2014-03-20 Rubio Guivernau et al. 

If you wish to add additional U.S. Published Application citation information please click the Add button.I Add I 

FOREIGN PATENT DOCUMENTS IRemovel 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant 
Initial* No Number3 Code2i Code4 Date Passages or Relevant 

Document 
Figures Appear 

1 ~005013843 WO A2 2005-02-17 lfhe Regents of the 
University of California 

2 ~007061772 WO A2 2007-05-31 OMNI SCIENCES, INC. 

3 ~009130464 WO A1 2009-10-29 UNIVERSITY OF 
MANCHESTER 

4 rn2010012987 DE A1 2010-10-07 
l=RALJNHOFER GES 
l=QRSCHUNG 

If you wish to add additional Foreign Patent Document citation information please click the Add button I Add I 

EFSWeb 2.1.17 
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INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 
( Not for submission under 37 CFR 1.99) 

Application Number 

Filing Date 

First Named Inventor Mohammed N. ISLAM 

Art Unit 

Examiner Name 

Attorney Docket Number OMNI 0101 PUSA5 

NON-PATENT LITERATURE DOCUMENTS IRemovel 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), 
publisher, city and/or country where published. 

1 
ROBERTS. JONES ET AL.; Near-Infrared Transillumination At 1310-nm For The Imaging Of Early Dental Decay; 
Volume 11, No. 18; Optics Express 2259; September 8, 2003 

2 Sxtended European Search Report for European Application No. 13867892.5 dated July 22, 2016 

3 Sxtended European Search Report for European Application No. 13867874.3 dated July 15, 2016 

4 
VINAY V. ALEXANDER ET AL.; Modulation Instability High Power All-Fiber Supercontinuum Lasers And Their 
r\pplications; Optical Fiber Technology 18; 2012; pages 349-37 4 

5 ~inal Office Action dated October 21, 2016 for U.S. Application No. 14/875,709 

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

Examiner Signature 11 /MD M RAHMAN/ I Date Considered II os/1412019 

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

T5 

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here i1 
English language translation is attached. 
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INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 
( Not for submission under 37 CFR 1.99) 

Application Number 

Filing Date 

First Named Inventor Mohammed N. ISLAM 

Art Unit 

Examiner Name 

Attorney Docket Number OMNI 0101 PUSA5 

CERTIFICATION STATEMENT 

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

OR 

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

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

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

See attached certification statement. 

The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

X A certification statement is not submitted herewith. 
SIGNATURE 

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

Signature /David S. Bir/ Date (YYYY-MM-DD) 2019-07-08 

Name/Print David S. Bir Registration Number ~8383 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the 
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 
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Receipt date: 07/09/2019 16/506,885 - GAU: 2886 

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 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. 
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Receipt date: 07/12/2019 16/506,885 - GAU: 2886 

Doc code: IDS PTO/SB/0Ba (02-18) 

Doc description: Information Disclosure Statement (IDS) Filed Approved for use through 11/30/2020. 0MB 0651-0031 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required lo respond lo a collection of information unless it contains a valid 0MB control number. 

Application Number 16506885 

Filing Date )019-07-09 

INFORMATION DISCLOSURE First Named Inventor I iviohammed N. ISLAM 
STATEMENT BY APPLICANT 

Art Unit I 1636 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number I OMNI 0101 PUSA5 

U.S.PATENTS I Remove I 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number 

Code1 
Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 5746206 A M998-05-05 Mannheimer 

2 p505133 B1 R003-01-07 Hanna et al. 

3 $172761 B1 Ro12-05-0B Rulkov et al. 

4 9241676 B2 R016-01-26 isogurski et al. 

5 9596990 B2 Q017-03-21 Park et al. 

If you wish to add additional U.S. Patent citation information please click the Add button. I Add I 
U.S.PATENT APPLICATION PUBLICATIONS I Remove I 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 20050049468 A1 Q005-03-03 ~arlson et al. 
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Application Number 16506885 

Filing Date 2019-07-09 

INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 

First Named Inventor Mohammed N. ISLAM 

Art Unit 1636 
( Not for submission under 37 CFR 1.99) 

Examiner Name 

Attorney Docket Number OMNI 0101 PUSA5 

2 20100217099 A1 R010-08-26 eBoeuf et al. 

3 20120197093 A1 Ro12-08-02 eBoeuf et al. 

If you wish to add additional U.S. Published Application citation information please click the Add button.I Add I 

FOREIGN PATENT DOCUMENTS IRemovel 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant 
Initial* No Number3 Code2i Code4 Date Passages or Relevant 

Document 
Figures Appear 

1 

If you wish to add additional Foreign Patent Document citation information please click the Add button I Add I 

NON-PATENT LITERATURE DOCUMENTS IRemovel 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), 
publisher, city and/or country where published. 

1 
nter Partes Review No. IPR2019-00910; Petition for Inter Partes Review of U.S. Patent No. 9,757,040; Apple Inc. v. 
bMNI MEDSCI, INC.; pps. 1-96; dated April 10, 2019 

2 
nter Partes Review No. IPR2019-00911; Petition for Inter Partes Review of U.S. Patent No. 9,861,286; Apple Inc. v. 
DMNI MEDSCI, INC.; pps. 1--83; dated April 10, 2019 

3 
nter Partes Review No. IPR2019-00912; Petition for Inter Partes Review of U.S. Patent No. 9,885,698; Apple Inc. v. 
bMNI MEDSCI, INC.; pps. 1-94; dated April 10, 2019 

4 
nter Partes Review No. IPR2019-00913; Petition for Inter Partes Review of U.S. Patent No. 9,651,533; Apple Inc. v. 
bMNI MEDSCI, INC.; pps. 1-96; dated April 10, 2019 
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INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 
( Not for submission under 37 CFR 1.99) 

Application Number 16506885 

Filing Date 2019-07-09 

First Named Inventor Mohammed N. ISLAM 

Art Unit 1636 

Examiner Name 

Attorney Docket Number OMNI 0101 PUSA5 

5 
nter Partes Review No. IPR2019-00914; Petition for Inter Partes Review of U.S. Patent No. 9,861,286; Apple Inc. v. 
PMNI MEDSCI, INC.; pps_ 1-90; dated April 10, 2019 

6 
nter Partes Review No. IPR2019-00915; Petition for Inter Partes Review of U.S. Patent No. 9,885,698; Apple Inc. v. 
PMNI MEDSCI, INC.; pps_ 1-91; dated April 10, 2019 

7 
nter Partes Review No. IPR2019-00916; Petition for Inter Partes Review of U.S. Patent No. 9,651,533; Apple Inc. v. 
PMNI MEDSCI, INC.; pps_ 1-90; dated April 10, 2019 

8 
nter Partes Review No. IPR2019-00917; Petition for Inter Partes Review of U.S. Patent No. 9,757,040; Apple Inc. v. 
PMNI MEDSCI, INC.; pps_ 1-93; dated April 10, 2019 

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

Examiner Signature 11 /MD M RAHMAN/ I Date Considered II 0011312019 

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

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here i1 
English language translation is attached. 
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INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 
( Not for submission under 37 CFR 1.99) 

Application Number 16506885 

Filing Date 2019-07-09 

First Named Inventor Mohammed N. ISLAM 

Art Unit 1636 

Examiner Name 

Attorney Docket Number OMNI 0101 PUSA5 

CERTIFICATION STATEMENT 

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

OR 

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

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

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

See attached certification statement. 

The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

X A certification statement is not submitted herewith. 
SIGNATURE 

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

Signature /David S. Bir/ Date (YYYY-MM-DD) 2019-07-10 

Name/Print David S. Bir Registration Number ~8383 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the 
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 
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Receipt date: 07/12/2019 16/506,885 - GAU: 2886 

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 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 
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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. 
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Receipt date: 07/09/2019 16/506,885 - GAU: 2886 

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 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. 
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Receipt date: 07/09/2019 16/506,885 - GAU: 2886 

Doc code: IDS PTO/SB/0Ba (01-10) 

Doc description: Information Disclosure Statement (IDS) Filed Approved for use through 07/31/2012. 0MB 0651-0031 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required lo respond lo a collection of information unless it contains a valid 0MB control number. 

Application Number 16/506,885 - GAU: 2886 

Filing Date 
INFORMATION DISCLOSURE First Named Inventor I iviohammed N. ISLAM 
STATEMENT BY APPLICANT 

Art Unit I ( Not for submission under 37 CFR 1.99) 
Examiner Name I 
Attorney Docket Number I OMNI 0101 PUSA5 

U.S.PATENTS I Remove I 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number 

Code1 
Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Patent citation information please click the Add button. I Add I 

U.S.PATENT APPLICATION PUBLICATIONS I Remove I 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 20050133691 A1 Q005-06-23 Doppke et al. 

2 20110267688 A1 Ro11-11-03 Kleppe et al. 

3 20130327966 A1 R013-12-12 ~idler et al. 

4 20140078510 A1 R014-03-20 Rubio Guivernau et al. 

If you wish to add additional U.S. Published Application citation information please click the Add button.I Add I 

FOREIGN PATENT DOCUMENTS IRemovel 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant T5 
Initial* No Number3 Code2i Code4 Date Passages or Relevant 

Document 
Figures Appear 
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INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 
( Not for submission under 37 CFR 1.99) 

1 

Application Number 

Filing Date 

First Named Inventor Mohammed N. ISLAM 

Art Unit 

Examiner Name 

Attorney Docket Number OMNI 0101 PUSA5 

If you wish to add additional Foreign Patent Document citation information please click the Add button I Add I 
NON-PATENT LITERATURE DOCUMENTS IRemovel 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), 
publisher, city and/or country where published. 

1 

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

Examiner Signature 11 /MD M RAHMAN/ I Date Considered I 08/13/2019 

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

T5 

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here i1 
English language translation is attached. 
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INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 
( Not for submission under 37 CFR 1.99) 

Application Number 

Filing Date 

First Named Inventor Mohammed N. ISLAM 

Art Unit 

Examiner Name 

Attorney Docket Number OMNI 0101 PUSA5 

CERTIFICATION STATEMENT 

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

OR 

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

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

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

See attached certification statement. 

The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

X A certification statement is not submitted herewith. 
SIGNATURE 

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

Signature /David S. Bir/ Date (YYYY-MM-DD) 2019-07-08 

Name/Print David S. Bir Registration Number ~8383 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the 
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 
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Receipt date: 07/09/2019 16/506,885 - GAU: 2886 

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 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. 
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Doc code: IDS PTO/SB/0Ba (01-10) 

Doc description: Information Disclosure Statement (IDS) Filed Approved for use through 07/31/2012. 0MB 0651-0031 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required lo respond lo a collection of information unless it contains a valid 0MB control number. 

Application Number 16506885 

Filing Date )019-07-09 

INFORMATION DISCLOSURE First Named Inventor I iviohammed N. ISLAM 
STATEMENT BY APPLICANT 

Art Unit I 1636 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number I OMNI 0101 PUSA5 

U.S.PATENTS I Remove I 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number 

Code1 
Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 6246896 B1 QOO1-O6-12 DUMOULIN 

2 6285897 B1 ROO1-O9-O4 KILCOYNE 

3 6847336 B1 Roos-O1-25 EMELSON 

If you wish to add additional U.S. Patent citation information please click the Add button. I Add I 

U.S.PATENT APPLICATION PUBLICATIONS I Remove I 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Published Application citation information please click the Add button.I Add I 

FOREIGN PATENT DOCUMENTS IRemovel 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 
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Initial* No Number3 Code2i Code4 Date Passages or Relevant 

Document 
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1 
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INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 
( Not for submission under 37 CFR 1.99) 

Application Number 16506885 

Filing Date 2019-07-09 

First Named Inventor Mohammed N. ISLAM 

Art Unit 1636 

Examiner Name 

Attorney Docket Number OMNI 0101 PUSA5 

If you wish to add additional Foreign Patent Document citation information please click the Add button I Add I 

NON-PATENT LITERATURE DOCUMENTS IRemovel 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), 
publisher, city and/or country where published. 

1 

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

EXAMINER SIGNATURE 

Examiner Signature 11 /MD M RAHMAN/ I Date Considered 11 08/13/2019 

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

T5 

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here i1 
English language translation is attached. 
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INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 
( Not for submission under 37 CFR 1.99) 

Application Number 16506885 

Filing Date 2019-07-09 

First Named Inventor Mohammed N. ISLAM 

Art Unit 1636 

Examiner Name 

Attorney Docket Number OMNI 0101 PUSA5 

CERTIFICATION STATEMENT 

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

OR 

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

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

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

See attached certification statement. 

The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

X A certification statement is not submitted herewith. 
SIGNATURE 

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

Signature /David S. Bir/ Date (YYYY-MM-DD) 2019-07-10 

Name/Print David S. Bir Registration Number ~8383 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the 
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 
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Receipt date: 07/12/2019 16/506,885 - GAU: 2886 

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 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. 
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Receipt date: 07/09/2019 16/506,885 - GAU: 2886 

Doc code: IDS PTO/SB/0Ba (02-18) 

Doc description: Information Disclosure Statement (IDS) Filed 
Approved for use through 11/30/2020. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required lo respond lo a collection of information unless it contains a valid 0MB control number. 

Application Number 16/506,885 - GAU: 2886 

Filing Date 

INFORMATION DISCLOSURE First Named Inventor I iviohammed N. ISLAM 
STATEMENT BY APPLICANT 

Art Unit I ( Not for submission under 37 CFR 1.99) 
Examiner Name I 
Attorney Docket Number I OMNI 0101 PUSA5 

U.S.PATENTS I Remove I 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number 

Code1 
Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 5368224 A M994-11-29 Richardson et al. 

2 5746206 A M998-05-05 Mannheimer 

3 5795300 A M998-0B-18 Bryars 

4 5919134 A M999-07-06 Diab 

5 6031603 A Q000-02-29 -ine et al 

6 6325978 B1 Roo1-12-04 abuda et al. 

7 6701170 B2 R004-03-02 Stetson 

8 6708048 B1 Roo4-03-16 ~hance 
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INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 
( Not for submission under 37 CFR 1.99) 

9 p731967 B1 

10 p916096 B2 

11 V184148 B2 

12 17332784 B2 

13 V468036 B1 

14 V648463 B1 

15 8172761 B1 

16 8180591 B2 

17 8310336 B2 

18 8315682 B2 

19 8463576 B2 

Application Number 

Filing Date 

First Named Inventor Mohammed N. ISLAM 

Art Unit 

Examiner Name 

Attorney Docket Number OMNI 0101 PUSA5 

t2004-05-04 Turcott 

t2005-07-12 Eberl et al. 

Roo1-02-21 l\lphonse 

t2008-02-19 Mills et al. 

R00B-12-23 Rulkov et al. 

Ro10-01-19 Elhag et al. 

Ro12-05-0B Rulkov et al. 

t2012-05-15 Yuen et al. 

t2012-11-13 Muhsin et al. 

Ro12-11-20 Such et al. 

R013-06-11 Yuen et al. 

EFSWeb 2.1.18 
ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /M.M.R/ 

Petitioner Apple Inc. – Ex. 1002, p. 826



INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 
( Not for submission under 37 CFR 1.99) 

20 8475367 B1 

21 8755871 B2 

22 8945017 B2 

23 8954135 B2 

24 9142117 B2 

25 9179876 B2 

26 9192329 B2 

27 9241676 B2 

28 9596990 B2 

29 9651533 B2 

30 9675250 B2 

Application Number 

Filing Date 

First Named Inventor Mohammed N. ISLAM 

Art Unit 

Examiner Name 

Attorney Docket Number OMNI 0101 PUSA5 

t2013-07-02 Yuen et al. 

t2014-06-17 il\/eng et al. 

t2015-02-03 Venkatraman et al. 

t2015-02-10 Yuen et al. 

t2015-09-22 Muhsin et al. 

t2015-11-10 8chs et al. 

t2015-11-24 /\I-Ali 

t2016-01-26 isogurski et al. 

t2017-03-21 Park et al. 

t2017-05-16 slam 
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DMNI MEDSCI, INC. V. APPLE INC.; Case No. 2:18-cv-134-RWS (E.D. Tex.); Defendant's Invalidity Contentions, 
~ugust 28, 2018 (Exhibit F), 40 pps 
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bMNI MEDSCI, INC. V. APPLE INC.; Case No. 2:18-cv-134-RWS (E.D. Tex.); Defendant's Invalidity Contentions, 
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12 
bMNI MEDSCI, INC. V. APPLE INC.; Case No. 2:18-cv-134-RWS (E.D. Tex.); Defendant's Invalidity Contentions, 
~ugust 28, 2018 (Exhibit L), 64 pps 

13 
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~ugust 28, 2018 (Exhibit U), 334 pps 

22 
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23 
bMNI MEDSCI, INC. V. APPLE INC.; Case No. 2:18-cv-134-RWS (E.D. Tex.); Defendant's Invalidity Contentions, 
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24 
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25 
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bMNI MEDSCI, INC. V. APPLE INC.; Case No. 2:18-cv-134-RWS (E.D. Tex.); Defendant's Invalidity Contentions, 
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28 
DMNI MEDSCI, INC. V. APPLE INC.; Case No. 2:18-cv-134-RWS (E.D. Tex.); Defendant's Invalidity Contentions, 
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bMNI MEDSCI, INC. V. APPLE INC.; Case No. 2:18-cv-134-RWS (E.D. Tex.); Defendant's Invalidity Contentions, 
~ugust 28, 2018 (Exhibit CC), 320 pps 
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31 
RHEE et al., Artifact-Resistant Power-Efficient Design of Finger-Ring Plethysmographic Sensors, IEEE Transactions 
on Biomedical Engineering (July 2001 ), Vol. 48, No. 7, Cambridge, MA, 11 pages. 

32 
BRANCHE et al., Signal Quality and Power Consumption of a New Prototype Reflectance Pulse Oximeter Sensor, 
Proceedings of the IEEE 31st Annual Northeast Bioengineering Conference (2005), Hoboken, NJ, 2 pages. 

33 
PELAEZ, LED Power Reduction Trade-Offs for Ambulatory Pulse Oximetry, Conference Proceedings of the 29th 
~nnual International Conference of the IEEE EMBS (August 2007) Lyon, France, 4 pages . 

34 
.... uo et al., A Non-Invasive Dual-Channel Oximeter Based on Near-Infrared Spectroscopy (NIRS), Biophotonics Lab, 
Center of Advanced Research in Photonics (2007), The Chinese University of Hong Kong, China, 2 pages. 

35 
MADA et al., The MIT Ring: History, Technology, and Challenges of Wearable Health Monitoring, MIT Industrial 
Jaison Program (2010) R&D Conference, MA, 72 pages. 

~SADA et al., Mobile Monitoring with Wearable Photoplethysmographic Biosensors, Technical and Clinical Aspects of 
36 ii Ring Sensor for Ambulatory, Telemetric, Continuous Health Monitoring in the Field, in the Hospital, and in the Home, 

EEE Engineering in Medicine and Biology Magazine, (May/June 2003) 13 pages. 

37 
SCHREINER et al., Blood Oxygen Level Measurement with a Chest-Based Pulse Oximetry Prototype System, 
Computing in Cardiology (2010) NIBEC, University of Ulster, Newtownabbey, Northern Ireland, 4 pages. 
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38 
GE HEALTHCARE, TuffSat User's Guide and Service Manual Electromagnetic Compatibility (EMC), (March 2005) 
Helsinki, Finland, 43 pages. 

39 
KURYLYAK et al., Smartphone-Based Photoplethysmogram Measurement, Department of Electronics, Computer and 
System Sciences, (2012) River Publishers, University of Calabria, Italy, 30 pages. 

40 
~ATTERSON et al., Ratiometric Artifact Reduction in Low Power Reflective Photoplethysmography, (August 2011) 
EEE Transactions on Biomedical Circuits and Systems, Vol. 5, No. 4, 9 pages. 

CAI et al., Implementation of a Wireless Pulse Oximeter Based on Wrist Band Sensor, College of Biological Science 
41 !ind Medical Engineering Southeast University, (2010) 3rd International Conference on Biomedical Engineering and 

nformatics, Nanjing, China, 4 pages. 

42 
rt'AMAHA, BODiBEAT, Body, Music, In Sync., BF-1 Quick Guide, Player/Heart Rate Monitor: Quick Manual, 120 
Pages. 

43 
GE HEALTHCARE, GE Ohmeda TufSat Oximeter for Clinicians on the go, (2012), A General Electric Co., www. 
~ehealthcare.com, GE, Finland, 4 pages. 

44 
I/VANG et al., Multichannel Reflective PPG Earpiece Sensor with Passive Motion Cancellation, (December 2007) IEEE 
Wransactions on Biomedical Circuits and Systems, Vol. 1, No. 4, 7 pages. 

45 
WEBSTER, Design of Pulse Oximeters, Medical Science Series (1997), Department of Electrical and Computer 
Engineering, University of Wisconsin- Madison, Institute of Physics Publishing, Bristol and Philadelphia, 267 pages. 

46 
WAOS, INC., Infrared Light-to-Voltage Optical Sensors, (2006) Texas Advanced Optoelectronic Solutions Inc., The 
~umenology Company, TX, 14 pages_ 

UUNG et al., Design of A Low-Power Consumption Wearable Reflectance Pulse Oximetry for Ubiquitous Healthcare 
47 System, International Conference on Control, Automation and Systems (October 2008), in COEX, Seoul, Korea, 4 

Pages. 
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SMBEDDED-LAB, Introducing Easy Pulse: A DIY Photoplethysmographic Sensor for Measuring Hearth Rate, posted 
pn www.Embedded-Lab.com September 12, 2012, by R-B, 10 pages. 
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17 pages. 
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OR 

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

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

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

See attached certification statement. 
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X A certification statement is not submitted herewith. 
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form of the signature. 

Signature /David S. Bir/ Date (YYYY-MM-DD) 2019-07-08 

Name/Print David S. Bir Registration Number ~8383 
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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 1 hour to complete, including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 
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Privacy Act Statement 

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

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

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act 
(5 U.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. 
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n996-o8-13 Murphy, et al. 

n996-11-12 ~unda, et al. 
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RD01-03-13 Rice, et al. 
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53 p340806 

54 p350261 
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58 p442430 

59 p450172 

60 6453201 

61 p458120 

62 p462500 

63 p463361 
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First Named Inventor Mohammed N. ISLAM 

Art Unit 1636 

Examiner Name 

Attorney Docket Number OMNI 0101 PUSA5 

t2002-01-22 Smart, et al. 

t2002-02-26 Domankevitz, et al. 

t2002-04-16 slam, et al. 

t2002-06-18 Samson, et al. 

t2002-08-20 i/1/ang, et al. 

t2002-08-27 ~ erek-Petric 

t2002-09-17 Hartlaub, et al. 
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70 p885498 
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72 p943936 
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Examiner Name 
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t2003-05-20 Tabirian, et al. 

t2003-08-12 l\ltshuler, et al. 

t2003-09-23 Bufetov, et al. 
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t2003-12-09 l\nderson, et al. 
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Application Number 16506885 

Filing Date 2019-07-09 

First Named Inventor Mohammed N. ISLAM 

Art Unit 1636 

Examiner Name 

Attorney Docket Number OMNI 0101 PUSA5 

75 V167300 t2007-01-23 -ermann, et al. 

76 V259906 t2007-08-21 slam 

77 V433116 t2008-10-07 slam 

If you wish to add additional U.S. Patent citation information please click the Add button. I Add I 
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1 20020032468 t2002-03-14 Hill, Michael R.S. ; et al. 

2 20020082612 t2002-06-27 Moll, Frederic H.; et al. 

3 20020128846 t2002-09-12 Miller, Steven C. 

4 20020178003 t2002-11-28 3ehrke, James K.; et al. 

5 2004017 4914 t2004-09-09 -ukatsu, Susumu 

If you wish to add additional U.S. Published Application citation information please click the Add button.I Add I 
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Initial* No Number3 Code2i 

1 t::P1148666 EP 

2 Woo1150959 WO 

3 WO09715240 WO 

4 WO97049340 WO 

Application Number 16506885 

Filing Date 2019-07-09 

First Named Inventor Mohammed N. ISLAM 

Art Unit 1636 

Examiner Name 

Attorney Docket Number OMNI 0101 PUSA5 

Name of Patentee or 
Pages,Columns,Lines 

Kind Publication 
Applicant of cited 

where Relevant 
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Document 
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2001-10-24 ~rant Andrew R et al. 

2001-07-19 SUHM 

1997-05-01 BRANT 

1997-12-31 WANG 

If you wish to add additional Foreign Patent Document citation information please click the Add button I Add I 
NON-PATENT LITERATURE DOCUMENTS IRemovel 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), 
publisher, city and/or country where published. 

1 

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

Examiner Signature 11 /MD M RAHMAN/ I Date Considered I 08/13/2019 

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

T5 

Ts 

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here i1 
English language translation is attached. 
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Application Number 16506885 

Filing Date 2019-07-09 

First Named Inventor Mohammed N. ISLAM 

Art Unit 1636 

Examiner Name 

Attorney Docket Number OMNI 0101 PUSA5 

CERTIFICATION STATEMENT 

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

OR 

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

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

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

See attached certification statement. 

Fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

X None 
SIGNATURE 

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

Signature /David S. Bir/ Date (YYYY-MM-DD) 2019-07-10 

Name/Print David S. Bir Registration Number ~8383 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the 
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 
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Receipt date: 07/12/2019 16/506,885 - GAU: 2886 

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 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. 
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Filing Date )019-07-09 
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Attorney Docket Number I OMNI 0101 PUSA5 
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Application Number 16506885 

Filing Date 2019-07-09 

First Named Inventor Mohammed N. ISLAM 

Art Unit 1636 

Examiner Name 

Attorney Docket Number OMNI 0101 PUSA5 

1 
NELLCOR; Charts 1-3: NELLCOR-533; U.S. Patent No. 9,651,533 vs. Nellcor; Omni MedSci, Inc. v. Apple Inc., pps. 
H55; May 22, 2019 

2 
~ISOGURSKI; Charts 1-3: LISOGURSKl-533; U.S. Patent No. 9,651,533 vs. Lisogurski; Omni MedSci, Inc. v. Apple 
nc., pps_ 1-84; May 22, 2019 

3 
~SADA; Charts 1-3: ASADA-533; U.S. Patent No. 9,651,533 vs. Asada; Omni MedSci, Inc. v. Apple Inc., pps. 1-188; 
May 22, 2019 

4 
PARK; Charts 1-3: Park-533; U.S. Patent No. 9,651,533 VS. Park; Omni MedSci, Inc. V. Apple Inc., pps. 1-171; May 22 
eorn 

5 
f/ALENCELL; Charts 1-3: Valencell-533; U.S. Patent No. 9,651,533 vs. Valencell; Omni MedSci, Inc. v. Apple Inc., 
ops_ 1-122; May 22, 2019 

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

EXAMINER SIGNATURE 

Examiner Signature 11 /Mn M 0'.1\."&J"M"'.1\.1'.T/ 
I Date Considered 11 08/13/2019 

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

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here i1 
English language translation is attached. 
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Application Number 16506885 

Filing Date 2019-07-09 

First Named Inventor Mohammed N. ISLAM 

Art Unit 1636 

Examiner Name 

Attorney Docket Number OMNI 0101 PUSA5 

CERTIFICATION STATEMENT 

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

OR 

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

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

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

See attached certification statement. 

The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

X A certification statement is not submitted herewith. 
SIGNATURE 

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

Signature /David S. Bir/ Date (YYYY-MM-DD) 2019-07-10 

Name/Print David S. Bir Registration Number ~3108 

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

EFSWeb 2.1.18 
ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /M.M.R/ 

Petitioner Apple Inc. – Ex. 1002, p. 850



Receipt date: 07/12/2019 16/506,885 - GAU: 2886 

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 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. 
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Under the Paperwork Reduction Act of 1995, no persons are required lo respond lo a collection of information unless it contains a valid 0MB control number. 

Application Number 16506885 
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Application Number 16506885 

Filing Date 2019-07-09 
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STATEMENT BY APPLICANT 

First Named Inventor Mohammed N. ISLAM 

Art Unit 1636 
( Not for submission under 37 CFR 1.99) 

Examiner Name 

Attorney Docket Number OMNI 0101 PUSA5 

6 20140249427 A1 R014-09-04 iu 

If you wish to add additional U.S. Published Application citation information please click the Add button.I Add I 

FOREIGN PATENT DOCUMENTS IRemovel 

Name of Patentee or 
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Examiner Cite Foreign Document Country Kind Publication 
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Document 
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1 ~02010012987 DE A1 2010-10-07 
:=:RALJNHOFER GES 
:::oRSCHUNG 

2 ~005013843 WO A2 2005-02-17 rrhe Regents of the 
University of California 

3 ~007061772 WO A2 2007-05-31 bMNI SCIENCES, INC. 

4 ~009130464 WO A1 2009-10-29 UNIVERSITY OF 
MANCHESTER 

If you wish to add additional Foreign Patent Document citation information please click the Add button I Add I 

NON-PATENT LITERATURE DOCUMENTS IRemovel 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), 
publisher, city and/or country where published. 

1 
VINAY V. ALEXANDER ET AL.; Modulation Instability High Power All-Fiber Supercontinuum Lasers And Their 
r\pplications; Optical Fiber Technology 18; 2012; pages 349-374. 

2 
ROBERTS. JONES ET AL.; Near-Infrared Transillumination At 1310-nm For The Imaging Of Early Dental Decay; 
Volume 11, No. 18; Optics Express 2259; September 8, 2003 
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INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 
( Not for submission under 37 CFR 1.99) 

Application Number 16506885 

Filing Date 2019-07-09 

First Named Inventor Mohammed N. ISLAM 

Art Unit 1636 

Examiner Name 

Attorney Docket Number OMNI 0101 PUSA5 

3 f::xtended European Search Report for European Application No. 13867874.3 dated July 15, 2016 

4 t::xtended European Search Report for European Application No. 13867892.5 dated July 22, 2016 

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

EXAMINER SIGNATURE - -

Add I 

- - - -
Examiner Signature 11 I Date Considered 11 

----, &k>-, -- ... -
/11,m M "RI\.l'IMI\.N / 

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

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here i1 
English language translation is attached. 
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INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 
( Not for submission under 37 CFR 1.99) 

Application Number 16506885 

Filing Date 2019-07-09 

First Named Inventor Mohammed N. ISLAM 

Art Unit 1636 

Examiner Name 

Attorney Docket Number OMNI 0101 PUSA5 

CERTIFICATION STATEMENT 

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

OR 

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

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

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

See attached certification statement. 

The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

X A certification statement is not submitted herewith. 
SIGNATURE 

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

Signature /David S. Bir/ Date (YYYY-MM-DD) 2019-07-10 

Name/Print David S. Bir Registration Number ~8383 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the 
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 
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Receipt date: 07/12/2019 16/506,885 - GAU: 2886 

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 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. 
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Filing Date 2019-07-09 

INFORMATION DISCLOSURE 
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First Named Inventor Mohammed N. ISLAM 

Art Unit 1636 
( Not for submission under 37 CFR 1.99) 

Examiner Name 

Attorney Docket Number OMNI 0101 PUSA5 

ban, Yingtian, et al., "Hand-held arthroscopic optical coherence tomography for in vivo 
1 riigh-resolution imaging of articular cartilage", Journal of Biomedical Optics 8(4), October 2003, pages 

$48-654. 

Kie, Tuqiang, et al., "Endoscopic optical coherence tomography with a modified 

2 
microelectromechanical systems mirror for detection of bladder cancers", APPLIED 
OPTICS, Vol. 42, No. 31, November1, 2003, pages 6422-6426_ 

Dubois, A., et al., "Three-dimensional cellular-level imaging using full-field optical 

3 
~herence tomography", Physics in Medicine and Biology, Phys. Med_ Biol. 49, 2004, 
pages 1227 -1234 _ 

Park, Jesung, et al., "Analysis of birefringent image in the retinal nerve fiber layer by 

4 
polarization sensitive optical coherence tomography", Ophthalmic Technologies XIV, 
broceedings of SPIE, Vol. 5314, 2004, pages 188-194. 

Wnterhuber, A., et al., "Advances in broad bandwidth light sources for ultrahigh resolution 

5 
Pptical coherence tomography", Physics in Medicine and Biology, Phys_ Med. Biol_ 49, 
~004, pages 1235-1246. 

Drexler, Wolfgang, "Ultrahigh-resolution optical coherence tomography", Journal of 
6 Biomedical Optics, Vol. 9, No_ 1, January/February 2004, pages 47-74_ 

Schmitt, Joseph, et al., "lntravascular Optical Coherence Tomography Opens a Window 
7 bnto Coronary Artery Disease", Optics & Photonics News, February 2004, pages 20-25. 

Nassif, NA, et al., "In vivo high-resolution video-rate spectral-domain optical coherence 

8 
omography of the human retina and optic nerve", OPTICS EXPRESS, Vol. 12, No. 3, 
~ebruary 9, 2004, pages 367-376. 

Choi, Seung-Ho, et al., "Observation of Optical Precursors in Water", Physical Review 
9 ,_etters, Volume 92, Number 19, May 14, 2004, pages 193903-1-193903-.3_ 

Pierce, Mark C., et al., "Advances in Optical Coherence Tomography imaging for 
10 Dermatology", Optical Coherence Tomography Advances, The Journal of Investigative 

Dermatology, September 3, 2004, pages 458-463. 

;:,iale-:::;pecmc I renas in l;nrornc K.1aney t-a11ure - urn1ea ~lales, rn~U-Luu,-·, Moro1aizy 
l:lnd Mortality Weekly Report, Department of Health and Human Services Centers for 

11 Disease Control and Prevention, Vol. 53, No_ 39, copied from internet: file://C:\Documents 
1:tnd Settings\eturlo\Desktop\State-Speciflc Trends in Chronic Kidney ___ 2/12/10, October 8, 
R004, pages 918-920. 
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.B. Ads, A.A.E. Wagie, N.B. Mariun, A.B.E. Jammal, "An Internet-based blood pressure 
12 rnonitoring system for patients," Journal ofTelemedicine and Telecare, 2001, pp. 51-53 

R.H. lstepanian, B. Woodward, P.A. Bales, S. Chen, B. Luk, "The comparative 

13 
t>erformance of mobile telemediCal systems based on the IS-54 and GSM cellular 
elephone standards," Journal of Telemedicine and Telecare, 1999, pp_ 97-104 

Shaw, et al, IR Supercontinuum Generation in As-Se Photonic Crystal Fiber, Optical 
14 Society of America, Copyright 2005, 3 pages 

PCT/US06/44451, Notification of Transmittal of the International Search Report and the 
15 Written Opinion of the International Searching Authority, or the Declaration, November 29, 2007, 12 pages 

13.S. Edwards et al., "Free-electron-laser-based biophysical and biomedical 
16 nstrumentation," American Institute of Physics, Vol. 74, No. 7, July 2003, pp. 3207-3245 

Computer Motion, Inc., "501 (k) Summary -ZEUS® MicroWrist™ Surgical System and 
17 ~ccessories," September 24, 2002, 6 pages 

Computer Motion, Inc. "HERMES™ O.R Control Center - 510(k) Summary of Safety and 
18 t::ffectiveness," October 11, 2002, 5 pages 

K.M. Joos, et al. "Optic Nerve Sheath Fenestration with a Novel Wavelength Produced by 
19 he Free Electron Laser (FEL)," Lasers in Surgery and Medicine, 27: 2000, 191-205 

20 U. Sanghera, I. Aggarwal, "IR Fiber Optics at NRL," undated, 10 pages 

21 
U. Sanghera, L.B. Shaw, I.D. Aggarwal, "Applications of chalcogenide glass optical fibers," 
~cademic of Science, 2003, pp_ 1-11 

S,. Rigas, P.T.T. Wong, "Human Colon Adenocarcinoma Cell Lines Display Infrared 
22 Spectroscopic Features," Cancer Research, January 1, 1992, pp. 84-88 
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Art Unit 1636 
( Not for submission under 37 CFR 1.99) 

Examiner Name 

Attorney Docket Number OMNI 0101 PUSA5 

13. Edwards, et al., "Comparison of OPA and Mark-Ill FEL for Tissue Ablation at 6.45 
23 Microns," Department of Physics and Free Electron Laser Laboratory, Duke University, 2002, 

17 pages 

Glenn Edwards, "Biomedical and potential clinical applications for pulsed lasers operating 
24 riear 6.45 um," Society of Photo-Optical Instrumentation Engineers, 1995, 2 pages 

25 bASSAT, "Solid-State Lasers and Optical Components," July 14, 2003, 5 pages 

b.A. Thielen and L.B. Shaw, et al., "Small-core As-Se fiber for Raman amplification," 
26 OPTICS LETI-ERS, Vol. 28, No. 16, August 15, 2003, 3 pages 

R..Rox Anderson, et al., "Selective Photothermolysis: Precise Microsurgery by Selective 

27 
~bsorption of Pulsed Radiation," Department of Dermatology, Harvard Medical School, 
Science, Vol. 220, April 29, 1983, 4 pages 

28 
U.S. Appln. Serial No. 10/652,276, "System and Method for Voice Control of Medical 
~evices," by Mohammed N_ Islam, abandoned (074036.0129) Date filed: August 29, 2003 

U.S. Appln. Serial No. 10/757,341, "System and Method for Voice Control of Medical 
29 ~evices," by Mohammed N. Islam, issued (074036.0132) Date filed: January 13, 2004 

U.S. Appln. Serial No. 12/206432, "System and Method for Voice Control of Medical 
30 Devices," by Mohammed N. Islam, pending (074036.0154) Date filed: September 8, 2008 

31 
U.S. Patent and Trademark Office, Office Action for USSN 12/206,432, filed 09/08/2008, 
Mohammed N, Islam, Attorney Docket No. 074036.0154, Date filed: March 12, 2009 

U.S. Patent and Trademark Office, Notice of Allowance and Fee(s) Due for USSN 
32 ~2/206,432, filed 09/08/2008, Mohammed N. Islam, Attorney Docket No. 074036.0154, 

bate filed: August 28, 2009 

If you wish to add additional non-patent literature document citation information please click the Add button I 
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STATEMENT BY APPLICANT 
( Not for submission under 37 CFR 1.99) 

Examiner Signature 11 /MD M RAHMAN/ 

Application Number 16506885 

Filing Date 2019-07-09 

First Named Inventor Mohammed N. ISLAM 

Art Unit 1636 

Examiner Name 

Attorney Docket Number OMNI 0101 PUSA5 

EXAMINER SIGNATURE 

I Date Considered 11 08/13/2019 

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

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here i1 
English language translation is attached. 
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Application Number 16506885 

Filing Date 2019-07-09 

First Named Inventor Mohammed N. ISLAM 

Art Unit 1636 

Examiner Name 

Attorney Docket Number OMNI 0101 PUSA5 

CERTIFICATION STATEMENT 

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

OR 

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

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

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

See attached certification statement. 

The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

X A certification statement is not submitted herewith. 
SIGNATURE 

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

Signature /David S. Bir/ Date (YYYY-MM-DD) 2019-07-10 

Name/Print David S. Bir Registration Number ~8383 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the 
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 
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Receipt date: 07/12/2019 16/506,885 - GAU: 2886 

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 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. 
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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 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. 
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