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Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

Notice ot the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

PATENT@LBHIP.COM
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Application No.

15/665,152

Applicant(s)

Response to Rule 312 Communication Ear
xaminer

Art Unit

a) Xl entered.

and the required fee to withdraw the application from issue.
d) 0 disapproved. See explanation below.

e) [J entered in part. See explanation below.

! A. Marty Willis /

A. Marty Willis
Publishing Division

Office of Data Management

b) [J entered as directed to matters of form not affecting the scope of the invention.

¢) [0 disapproved because the amendment was filed after the payment of the issue fee.

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address -

1. X] The amendment filed on 30 November 2021 under 37 CFR 1.312 has been considered, and has been:

Any amendment filed after the date the issue fee is paid must be accompanied by a petition under 37 CFR 1.313(c)(1)

U.S. Patent and Trademark Office
PTOL-271 (Rev. 04-01) Reponse to Rule 312 Communication

Part of Paper No.

Petitioner - Avation Medical, Inc.
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STATEMENT BY APPLICANT  [fotteredimenor  [Daniel R, BURNETT
Art Unit 3792
(Use as many sheets as necessary) Examiner Name Michael W. Kahelin
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considered. Include copy of this form with next communication to applicant.

USPTO Patent Documents at www.uspto.gov or MPEP 901.04. ®Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3).

' Applicant's unique citation designation numb:
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Date
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Attorney Docket No.: EMKNNZ00505

I hereby certify that this correspondence is being EFS-Web transmitted to the USPTO on the date shown below.

Date: November 30, 2021 Signature: /Derrick Tat/ (Derrick Tat)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application No.: 15/665,152
Confirmation No.: 6227

Filing Date: July 31, 2017

Inventor(s): Daniel R. BURNETT

Title: METHODS AND DEVICES FOR PERFORMING ELECTRICAL
STIMULATION TO TREAT VARIOUS CONDITIONS

Examiner: Michael W. Kahelin

Group Art Unit: 3792

AMENDMENT AFTER ALLOWANCE UNDER 37 C.F.R. §1.312

Mail Stop Issue Fee

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Dear Sir or Madam:
Prior to issuance, entry of this Amendment is respectfully requested.
Amendments to the Specification begin on page 2 of this paper.

Amendment to the Drawings begin on page 3 of this paper.

Remarks begin on page 4 of this paper.

1of4 .. . .
Petitioner - Avation Medical, Inc.
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Application No.: 15/665,152 Attorney Docket No.: EMKNNZ00505

AMENDMENTS TO THE SPECIFICATION

Please amend paragraph [0053] as follows:
[0053] FIG. 31 FHGs—34+A-31B show a schematic view of a variation of an arm applicator

and a foot, knee or leg applicator.

Please amend paragraphs [0203] and [0204] as follows:
[0203] Figure 31 Eigure 31A illustrates a variation of a hand or arm applicator 310. The
hand or arm applicator 310 may be ergonomic or contoured to a hand or arm to be positioned
relative to or in proximity to a hand or arm to generate an electromagnetic or magnetic field
focused on a target nerve, muscle or other tissue within the hand or arm. Optionally, a hand
or arm applicator 310 may be designed to stimulate the entire hand or arm of a patient, for
example, where the patient has limited or reduced nerve innervation to those portions of the
body.
[0204] Figure 31 Eigure 318 also illustrates a variation of a foot, knee or leg applicator
320. The foot, knee or leg applicator 320 may be ergonomic or contoured to a foot, knee or
leg to be positioned relative to or in proximity to a foot, knee or leg to generate an
electromagnetic or magnetic field focused on a target nerve, muscle or other tissue within the
foot, knee or leg. Optionally, a foot, knee or leg applicator 320 may be designed to stimulate
the entire foot, knee or leg of a patient, for example, where the patient has limited or reduced

nerve innervation to those portions of the body.

20f4 .. . .
Petitioner - Avation Medical, Inc.
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PTO/AIA/22 (10-20)

Approved for use through 11/30/2020. OMB 0651-0031

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

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

Docket Number (Optional)
PETITION FOR EXTENSION OF TIME UNDER 37 CFR 1.136(a) | EMKNNZ00505

Application Number Filed

15/665,152 July 31, 2017

For
METHODS AND DEVICES FOR PERFORMING ELECTRICAL STIMULATION TO TREAT VARIOUS CONDITIONS

Moa792 =™ Michael W. Kahelin

This is a request under the provisions of 37 CFR 1.136(a) to extend the period for filing a reply in the above-identified application.

The requested extension and fee are as follows (check time period desired and enter the appropriate fee below):

Fee Small Entity Fee Micro Entity Fee
|:| One month (37 CFR 1.17(a)(1)) $220 $110 $55 $
Two months (37 CFR 1.17(a)(2)) $640 $320 $160 $ 320
I:' Three months (37 CFR 1.17(a)(3)) $1,480 $740 $370 $
D Four months (37 CFR 1.17(a)(4)) $2,320 $1,160 $580 $
I:l Five months (37 CFR 1.17(a)(5)) $3,160 $1,580 $790 $

Applicant asserts small entity status. See 37 CFR 1.27.

[<]

Applicant certifies micro entity status. See 37 CFR 1.29.
Form PTO/SB/15A or B or equivalent must either be enclosed or have been submitted previously.

A check in the amount of the fee is enclosed.

Payment by credit card. Form PTO-2038 is attached.

The Director has already been authorized to charge fees in this application to a Deposit Account.

OO O O

The Director is hereby authorized to charge any fees which may be required, or credit any overpayment, to
Deposit Account Number 20-3973

Payment made via EFS-Web.

WARNING: Information on this form may become public. Credit card information should not be included on this form. Provide
credit card information and authorization on PTO-2038.

| am the

|:| applicant.

attorney or agent of record. Registration number 45’565

|:| attorney or agent acting under 37 CFR 1.34. Registration number
/Johney U. Han/ November 30, 2021

Signature Date
Johney U. Han (650) 242-4217
Typed or printed name Telephone Number

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and certifications. Submit
multiple forms if more than one signature is required, see below™.

* Total of _! forms are submitted.

This collection of information is required by 37 CFR 1.136(a). 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 6 minutes to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden should be sent to the Chief Information Officer,
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS
TO THIS ADDRESS. SEND TO: Mail Stop PCT, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

Petitioner - Avation Medical, Inc.
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Electronic Patent Application Fee Transmittal

Application Number: 15665152

Filing Date: 31-Jul-2017

Title of Invention:

METHODS AND DEVICES FOR PERFORMING ELECTRICAL STIMULATION TO

TREAT VARIOUS CONDITIONS
First Named Inventor/Applicant Name: Daniel R. BURNETT
Filer: Johney U. Han/Derrick Tat
Attorney Docket Number: EMKNNZ00505
Filed as Small Entity
Filing Fees for Utility under 35 USC 111(a)
s . Sub-Total in
Description Fee Code Quantity Amount USD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:

Petitioner - Avation Medical, Inc.

Ex. 1002, p. 8




.. . Sub-Total in
Description Fee Code Quantity Amount USD($)
Extension - 2 months with $0 paid 2252 1 320 320
Miscellaneous:
Total in USD ($) 320
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Electronic Acknowledgement Receipt

EFS ID: 44395411
Application Number: 15665152
International Application Number:
Confirmation Number: 6227

Title of Invention:

METHODS AND DEVICES FOR PERFORMING ELECTRICAL STIMULATION TO

TREAT VARIOUS CONDITIONS

First Named Inventor/Applicant Name:

Daniel R. BURNETT

Customer Number:

40518

Filer:

Johney U. Han/Derrick Tat

Filer Authorized By:

Johney U. Han

Attorney Docket Number: EMKNNZ00505
Receipt Date: 30-NOV-2021
Filing Date: 31-JUL-2017
Time Stamp: 15:25:30

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment yes

Payment Type CARD

Payment was successfully received in RAM $320

RAM confirmation Number E2021ATF27293889

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 . . . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
21504
01_EMKNNZ00505_20211130_
1 Post Allowance Communication - response_to_post_allowance_d no 2
I nco ml ng o rrECtEd_a pp “Catio n_pa pe rs. bc99e47ea5495624a0e0614999cf90aeacef|
pdf bf19
Warnings:
Information:
950549
5 Drawings-only black and white line 02_EMKNNZ00505_20211130_ o 6
drawings replacement_drawings.pdf
3cfedeclc3f234fa37ec7ebcfecd 68687 3bas)
7c8
Warnings:
Information:
27178
03_EMKNNZ00505_20211130_
3 yes 4
312_amendment.pdf
9eb2f9al6acc869caa8b62b5dd771bab568]
Multipart Description/PDF files in .zip description
Document Description Start End
Amendment after Notice of Allowance (Rule 312) 1 1
Specification 2 2
Drawings-only black and white line drawings 3 3
Applicant Arguments/Remarks Made in an Amendment 4 4
Warnings:
Information:
112386
4 Extension of Time 04_EMKNN.200505_.2021 1130_| no 1
extension_of_time.pdf
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adab
Warnings:

Information:
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38236

5 Fee Worksheet (SB06) fee-info.pdf no 2
6cc1d1c52587888beccfd7464dcdf81ca570]
82e9
Warnings:
Information:
Total Files Size (in bytes): 1149853

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Attorney Docket No.: EMKNNZ00505

I hereby certify that this correspondence is being EFS-Web transmitted to the USPTO on the date shown below.

Date: November 30, 2021 Signature: /Derrick Tat/ (Derrick Tat)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application No.: 15/665,152
Confirmation No.: 6227

Filing Date: July 31, 2017

Inventor(s): Daniel R. BURNETT

Title: METHODS AND DEVICES FOR PERFORMING ELECTRICAL
STIMULATION TO TREAT VARIOUS CONDITIONS

Examiner: Michael W. Kahelin

Group Art Unit: 3792

RESPONSE TO NOTICE TO FILE CORRECTED APPLICATION PAPERS

Mail Stop Issue Fee
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
Dear Sir or Madam:

This is in response to the Notice to File Corrected Application Papers dated August
18, 2021 for which a response was due on October 18, 2021. Filed herewith is a Petition and
fee for a two-month extension of time, thereby extending the deadline for response to
December 20, 2021. Accordingly, this response is timely filed. Applicants respectfully
submit:

1. Replacement Drawings

2. Amendment After Allowance Under 37 C.F.R. §1.312

3. Petition for Extension of Time

1of2

Petitioner - Avation Medical, Inc.
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Application No.: 15/665,152 Attorney Docket No.: EMKNNZ00505

In the event the appropriate fee and/or petition is not filed herewith and the U.S.
Patent and Trademark Office determines that an extension and/or other relief is required,
Applicant petitions for any required relief including extensions of time and authorize the
Commissioner to charge the cost of such petitions and/or other fees due in connection with
this filing and all documents filed herewith to Depeosit Account No. 50-3973 referencing
Attorney Docket No. EMKNNZ(0050S.

Respectfully submitted,

/Johney U. Han/

Johney U. Han
Registration No. 45,565

Customer No. 40518
Levine Bagade Han LLP
2400 Geng Road, Suite 120
Palo Alto, CA 94303
Direct: (650) 242-4217
Fax: (650) 284-2180

20f2 .. . .
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Title: METHODS AND DEVICES FOR PERFORMING ELECTRICAL STIMULATION TO TREAT VARIOUS CONDITIONS
Inventor(s): Daniel R. BURNETT
Application No.: 15/665,152
Attorney Docket No.: EMKNNZ00505

REPLACEMENT SHEET Page 1 of 6
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Title: METHODS AND DEVICES FOR PERFORMING ELECTRICAL STIMULATION TO TREAT VARIOUS CONDITIONS

Inventor(s): Daniel R. BURNETT
Application No.: 15/665,152
Attorney Docket No.: EMKNNZ00505
REPLACEMENT SHEET
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Title: METHODS AND DEVICES FOR PERFORMING ELECTRICAL STIMULATION TO TREAT VARIOUS CONDITIONS
Inventor(s): Daniel R. BURNETT
Application No.: 15/665,152
Attorney Docket No.: EMKNNZ00505
REPLACEMENT SHEET Page 3 of 6
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Title: METHODS AND DEVICES FOR PERFORMING ELECTRICAL STIMULATION TO TREAT VARIOUS CONDITIONS
Inventor(s): Daniel R. BURNETT
Application No.: 15/665,152
Attorney Docket No.: EMKNNZ00505
REPLACEMENT SHEET Page 4 of 6
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Title: METHODS AND DEVICES FOR PERFORMING ELECTRICAL STIMULATION TO TREAT VARIOUS CONDITIONS
Inventor(s): Daniel R. BURNETT
Application No.: 15/665,152
Attorney Docket No.: EMKNNZ00505
REPLACEMENT SHEET Page 5 of 6
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Title: METHODS AND DEVICES FOR PERFORMING ELECTRICAL STIMULATION TO TREAT VARIOUS CONDITIONS
Inventor(s): Daniel R. BURNETT
Application No.: 15/665,152
Attorney Docket No.: EMKNNZ00505
REPLACEMENT SHEET Page 6 of 6
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Application No.: 15/665,152 Attorney Docket No.: EMKNNZ00505

AMENDMENTS TO THE DRAWINGS

The attached sheets of drawings include changes to Fig. 31. Figs. 32-35 and 41 have

been formalized without amendment. These figures replace the original sheets as filed.

Attachment: Replacement Sheet

30f4 .. . .
Petitioner - Avation Medical, Inc.
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Application No.: 15/665,152 Attorney Docket No.: EMKNNZ00505

REMARKS

Claims 5-17 were allowed in the present application. By virtue of this amendment,
no claims have been cancelled, amended, or added. Accordingly, claims 5-17 remain
allowed. Amendment and cancellation of certain claims is not to be construed as a
dedication to the public of any of the subject matter of the claims as previously presented.

Figs 32-35 and 41 have been formalized and the specification and Fig. 31 have been
amended in response to the Notice to File Corrected Application Papers mailed August 10,
2021. No new matter has been added.

If it 1s determined that a telephone conference would expedite the prosecution of this
application, the Examiner is invited to telephone the undersigned at the number given below.

In the event the appropriate fee and/or petition is not filed herewith and the U.S.
Patent and Trademark Office determines that an extension and/or other relief is required,
Applicant petitions for any required relief including extensions of time and authorize the
Commissioner to charge the cost of such petitions and/or other fees due in connection with
this filing and all documents filed herewith to Deposit Account No. 50-3973 referencing
Attorney Docket No. EMKNNZ(0050S.

Respectfully submitted,

/Johney U. Han/

Johney U. Han
Registration No. 45,565

Customer No. 40518
Levine Bagade Han LLP
2400 Geng Road, Suite 120
Palo Alto, CA 94303
Direct: (650) 242-4217
Fax: (650) 284-2180

4 of 4 . . .
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. |  CONFIRMATION NO.
15/665,152 07/31/2017 Daniel R. BURNETT EMKNNZ00505 6227
40518 7590 11/09/2021 | EXAMINER
LEVINE BAGADE HAN LLP

2400 GENG ROAD, SUITE 120
PALO ALTO, CA 94303

KAHELIN, MICHAEL WILLIAM

| ART UNIT | PAPER NUMBER
3792
| NOTIFICATION DATE | DELIVERY MODE
11/09/2021 ELECTRONIC

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

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

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the

following e-mail address(es):
PATENT@LBHIP.COM

PTOL-90A (Rev. 04/07)
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mect Application No. Applicant(s)
Noth CofA//ed bili 15/665,152 BURNETT, Daniel R.
olice of Allowabliity Examiner Art Unit | AIA (FITF) Status
MICHAEL W KAHELIN 3792 No

-- The MAILING DATE of this communication appears on the cover sheet with the corresponderice address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.} This communication is responsive to the claims of 3/19/21 and the letter of 11/1/21.
[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

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

3. The allowed claim(s) is/are 9-17 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
http://www._uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

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

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

* Certified copies not received:

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

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

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

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

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

Attachment(s)

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

2.[3 Information Disclosure Statements (PTO/SB/08), 6. (J Examiner's Statement of Reasons for Allowance
Paper No./Mail Date .

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

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

/MICHAEL W KAHELIN/
Primary Examiner, Art Unit 3792

U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20211104
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Issue Classification |ss65 152 BURNETT, Daniiel R

H “ ““H Examiner Art Unit

MICHAEL W KAHELIN 3792
CPC
Symbol Type Version
AG1N 1 F 2013-01-01
AB1N 1 | 2013-01-01
AB1N 1 | 2013-01-01
AG1N 1 | 2013-01-01
AG1N 2 | 2013-01-01
AG1N 2 | 2013-01-01
AG1N 1 | 2013-01-01
AB1N 1 | 2013-01-01
AB1N 1 | 2013-01-01
AB1N 1 | 2013-01-01
AG1N 1 | 2013-01-01
AG1N 1 | 2013-01-01
AG1N 1 | 2013-01-01
AG1N 2 | 2013-01-01
AB1N 1 | 2013-01-01
AB1N 1 A 2013-01-01
AB1N 1 A 2013-01-01
AG1N 1 A 2013-01-01
CPC Combination Sets
Symbol Type Set Ranking Version

NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 13
/MICHAEL W KAHELIN/ 04 November 2021 . . A
Primary Examiner, Art Unit 3792 O.G. Print Claim(s} | O.G. Print Figure
(Primary Examiner) (Date) 1 24
U.S. Patent and Trademark Office Part of Paper No.: 20211104
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INTERNATIONAL CLASSIFICATION
CLAIMED

ABG1N1/05
AB1N1/36

NON-CLAIMED

US ORIGINAL CLASSIFICATION
CLASS SUBCLASS

CROSS REFERENCES(S)

CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
NONE
Total Claims Allowed:

(Assistant Examiner) (Date) 13

/MICHAEL W KAHELIN/ 04 November 2021 . . A
Primary Examiner, Art Unit 3792 O.G. Print Claim(s} | O.G. Print Figure
(Primary Examiner) (Date) 1 24
U.S. Patent and Trademark Office Part of Paper No.: 20211104
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Claims renumbered in the same order as presented by applicant (J CPA (3 T.D. ([J R.1.47
CLAIMS
Final |Original]Final |Original|Final [Original|Final [Original|Final [Original]Final |Original]Final |Original|Final |Original

NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 13
/MICHAEL W KAHELIN/ 04 November 2021 . . A
Primary Examiner, Art Unit 3792 O.G. Print Claim(s} | O.G. Print Figure
(Primary Examiner) (Date) 1 24
U.S. Patent and Trademark Office Part of Paper No.: 20211104
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PART B

Coraplete and sead this form, together with applicable fee(s), by rail or fax, or via BFS

By mail, send to: Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450

Alexandria, Virginia 22313-1450

- FEE(S) TRANSMITTAL

-Web.

By fax, send to:  (571)-273-2885

further co de
below or directed otherwise in

uon of mainienance FL"b wﬂl Lc mailed to me curres
o0 L 1, hy \a) \Pt‘"lf}’lug apew conr,\pmmen )

r.nnm;,om.cuce address as indicated unless m.rccied
1 ADDRESS” for maintenance fee notifications.

¢ address; and/or (b} mdicating a separate "

ENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

Nme icate of mailir n
Fee(s) Transmittal. This cert
papers. Fach additiopal paper, st

only be used for demestic mailings of the
cannot be used for any other accompanying
ch as an assignment or formal drawing, must

have its own certificaie of mailing or ransaussion.
40518 7A90 08/D5/2021 Certificate of Malling or Transmission
LEVINE BAGADE BANLLP i hereby certify that this Feels) Transminal is being deposited with the United
o ) s 1‘ ) T ,'T e ) States Postal Service with sufficient postage for first class mail in an envelope
2400 GENG ROAD, SUTTE 120 addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
PALO ALTO. CA 94303 the USPTO via EFS-Web or by facsimile to (371) 273-288S, on the date below,
Derrick Tat {Typed or printed same)
{Derrick Tat/ Sigaature)
November 1, 2021 (Daie)
E APPLICATION NO. i FILING DATE E FIRST NAMED INVENTOR I ATTORNEY DOCKET NO. E CONFIRMATION NO. I
15/663,152 07/31/.2017 Dapiel R. BURNETT EMENNZOG503 6227
TITLE OF INVENTION: METHODRS AND DEVICES FOR PERFORMING ELECTRICAL STIMULATION TO TREAT VARIOUS CONDITIONS
E APPLN, TYPE I ENTITY STATUS i {88UE FEE DUE E PUBLICATION FEE DUE I PREV. PAID ISSUE FEE E TOTAL FEE(S) DUE E DATE DUE I

nonprovisional SMALL $600 50.00 $0.00 5600 11052021
E EXAMINER ; ART UNIT E CLASS-SURCLASS I
KAHELIN, MICHAEL WILLIAM 3792 507041000

1. Change of correspondence
CEFR 1.363).

address or indication of "Fee Address” (37

L Change of correspond
Address form PTO/SB/

Fiste

ce address {or Change of Correspondence
yattached.

tud “Pee Address” indication (or "Fee Address” Indication form PTOY
SB/47; Rev 03-09 or more recent) attached. Use of a Customer

N umi’mr is required.

2. For printing on the patent front page, hist

{11 The names of up to 3 regisiered patent atiorneys
or agents OR, alternatively,

{2) The name of a single firm (having as a member a

1 Levine Bagade Han LLP

registered attorney or sgent) and the names of up to 2
epistered patent attorneys or agents. [{ no nap
listed, no name will be printed 3

3. ASSIGNEE NAME AND RESIDENCE DATA TCO BE PRINTED ON THE PATENT (print or

PLEASE NOTE: Unless an assignee is ide
recorded, or filed for recordation, as set for

{A) NAME OF ASSIGNEE

EMKinetics, Inc

atified below, no assign

anee
th in 37 CFR 3.11 and 37

¢ data will appear on the
CFR 3.8i(a). Completion

(B} RESIDENCE: (CITY and STATE OR COUNTRY)

AY
type)

patent. I an assignee is identified below, the document must have been previously
of this form is NOT a substitute for filing an assignment.

San Francisco, California

Please check the appropriate assignee category or categories {will not be printed on the patent} © lwd Individual ﬁ/ Corporation or other privare group entity 'wd Government

ﬁ’ suize Fee

(Please firs

Ldpestic

t reapply

4a. Fees submitted:
4h. Method of Payment:

ation Fee {(if required}

Electronic Payment via EFS-Web td Pnciosed check

#1 The Directo

[.d Nop-electronic payment by cre

v is Bereby authorized to charge the required fee(s), any defictency,

[ JAdvance Order - # of Copies

'y any previousty paid fee shown above)}

card {Attach form PTQ-2038)

oA
it

_50-3873

or credit any overpayment to Deposit Account No.

5. Change in Futity Status  (fros status indicated shove

L Applicant certifying micro enfity status. See 37 CFR 1.29

L Applicant asserting small entity status. See 37 CFR 1.27

L4 Applicant changing to regular undiscounted {ee status.

\OTL' Absent g valid

to bL anc

certification of Micro Emny Status (see forms PTO/SE/15A and 15B), m,u"
sment in the micro entity amount will not be accepted at the risk of application abandonment.
he application was pre viously under micro entity status, checking rhis box will be taken
ification of loss of entitlenent (o micro on mty stagus.

“hecking this box will be taken to be a notification of loss of

entitlement to small or micx

ert\/ status, 85 applicable.

NGTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33

. See 37 CPR |

1.4 for signature requirements and certifications.

Authorized Signature

fohney U, Han/

Date Novernber 1, 2021

Typed or printed name Johney U, Han

45,5685

Registration No.

PTOL-83 Part B (08-18) Approved for use through 03/3172020
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Attorney Docket No.: EMKNNZ00505

I hereby certify that this correspondence is being EFS-Web transmitted to the USPTO on the date shown below.

Date: November 1, 2021 Signature: /Derrick Tat/ (Derrick Tat)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application No.: 15/665,152

Confirmation No.: 6227

Filing Date: July 31, 2017

Inventor(s): Daniel R. BURNETT

Title: METHODS AND DEVICES FOR PERFORMING ELECTRICAL
STIMULATION TO TREAT VARIOUS CONDITIONS

Examiner: Michael W. Kahelin

Group Art Unit: 3792

REQUEST REGARDING REPRESENTATIVE FIGURE

Mail Stop Issue Fee
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
Dear Sir or Madam:

Applicants respectfully request that Figure 24 be published as the representative figure for the
above referenced issuing application.

In the event the appropriate fee and/or petition is not filed herewith and the U.S. Patent and
Trademark Office determines that an extension and/or other relief is required, Applicant petitions for
any required relief including extensions of time and authorize the Commissioner to charge the cost of

such petitions and/or other fees due in connection with this filing and all documents filed herewith

to Deposit Account No. 50-3973 referencing Attorney Docket No. EMKNNZ00505.

Respectfully submitted,

/Johney U. Han/

Johney U. Han
Registration No. 45,565

Customer No. 40518
Levine Bagade Han LLP
2400 Geng Road, Suite 120
Palo Alto, CA 94303
Direct: (650) 242-4217
Fax:  (650) 284-2180

lofl

Petitioner - Avation Medical, Inc.
Ex. 1002, p. 29



Electronic Patent Application Fee Transmittal

Application Number: 15665152

Filing Date: 31-Jul-2017

Title of Invention:

METHODS AND DEVICES FOR PERFORMING ELECTRICAL STIMULATION TO

TREAT VARIOUS CONDITIONS
First Named Inventor/Applicant Name: Daniel R. BURNETT
Filer: Johney U. Han/Derrick Tat
Attorney Docket Number: EMKNNZ00505
Filed as Small Entity
Filing Fees for Utility under 35 USC 111(a)
Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
UTILITY APPL ISSUE FEE 2501 1 600 600
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Description

Fee Code

Quantity

Amount

Sub-Total in
UsD($)

Extension-of-Time:

Miscellaneous:

Total in USD ($)

600
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Electronic Acknowledgement Receipt

EFS ID: 44170624
Application Number: 15665152
International Application Number:
Confirmation Number: 6227

Title of Invention:

METHODS AND DEVICES FOR PERFORMING ELECTRICAL STIMULATION TO

TREAT VARIOUS CONDITIONS

First Named Inventor/Applicant Name:

Daniel R. BURNETT

Customer Number:

40518

Filer:

Johney U. Han/Derrick Tat

Filer Authorized By:

Johney U. Han

Attorney Docket Number: EMKNNZ00505
Receipt Date: 01-NOV-2021
Filing Date: 31-JUL-2017
Time Stamp: 13:24:00

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment yes

Payment Type CARD

Payment was successfully received in RAM $600

RAM confirmation Number E2021A1D24354270

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

217632

1 Issue Fee Payment (PTO-858) 01_EMKNNZ00505_20211101_i no 1

ssue_fee_transmittal.pdf
d23f98e05c8d69efd55d5e327312c657c5af]

265¢

Warnings:

Information:

19266
L 02_EMKNNZ00505_20211101_|
Post Allowance Communication - . .
2 . request_for_representative_fig no 1
Incoming
u re_pdf bf2bad8374973fcd ]1 ?Je:Oade dcof67e358
Warnings:
Information:
37860
3 Fee Worksheet (SB06) fee-info.pdf no 2
7202bde29ab8431374da24ae09c9061fal |
Warnings:
Information:
Total Files Size (in bytes): 274758

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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

Petitioner - Avation Medical, Inc.
Ex. 1002, p. 33




UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1430

Alexandria, Virginia 223131450

WWAW.QSPLO, ROV

APPLICATION NO. FILING DATE FIRST NAMED [NVENTOR I ATTORNEY DOCKET NO. | CONFIRMATION NO. J
15/665.152 07/31°:2017 Daniel R. BURNETT EMKNNZ00505 6227
40518 7590 0811872021 ;
oAt AT EXAMINER
LEVINE BAGADE HAN LLP [ I
2400 GENG ROAD, SUITE 120 KAHELIN, MICHAEL WILLIAM

PALO ALTO, CA 94303

[ ART UNIT | PAPER NUMBER I

3792

| NOTIFICATION DATE I DELIVERY MODE I

08/18/2021 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.
Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the

following e-mail address(es):
PATENT@LBHIP.COM

PTOL-90A (Rev. 04 07)
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UNITED STATES PATENT AND TRADEMARK OFFICE

Commissioner for Patents

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

Alexandria, VA 22313-1450
www.uspto.gov

Application No. : 15665152
Applicant : Burnett
Filing Date : 07/31/2017
Date Mailed : 08/18/2021

NOTICE TO FILE CORRECTED APPLICATION PAPERS

Notice of Allowance Mailed

This application has been accorded an Allowance Date and is being prepared for issuance. The
application, however, is incomplete for the reasons below.

Applicant is given two (2) months from the mail date of this Notice within which to respond. This
time period for reply is extendable under 37 CFR 1.136(a) for only TWO additional MONTHS.

The informalities requiring correction are indicated in the attachment(s). If the informality pertains to the
abstract, specification (including claims) or drawings, the informality must be corrected with an
amendment in compliance with 37 CFR 1.121 (or, if the application is a reissue application, 37 CFR
1.173). Such an amendment may be filed after payment of the issue fee if limited to correction of
informalities noted herein. See Waiver of 37 CFR 1.312 for Documents Required by the Office of Patent
Publication, 1280 Off. Gaz. Patent Office 918 (March 23, 2004). In addition, if the informality is not
corrected until after payment of the issue fee, for purposes of 35 U.S.C. 154(b)(1)(iv), “all outstanding
requirements” will be considered to have been satisfied when the informality has been corrected. A
failure to respond within the above-identified time period will result in the application being
ABANDONED.

See attachment(s).

A copy of this notice MUST be returned with the reply. Please address response to
“Mail Stop Issue Fee, Commissioner for Patents,
P.O. Box 1450, Alexandria, VA 22313-1450".

/Naran Hem/

Publication Branch

Office of Data Management
(571) 272-4200
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Application No._15665152 Drawings filed: 07/31/2017

< OO OO OO OO OO0

o O o O

IDENTIFICATION OF DRAWING DEFICIENCIES

There is a hole or the image thereof within the illustration. FIG(s)

The illustration is penetrated or traversed by a solid or broken line that is not intended to be part of the
drawing, such as a dark line caused by a flaw in the copying process. FIG(s)

An ink stamp or the image thereof obscures part of the illustration. FIG(s)

The drawing is marred by black smudges, obliterations, or fax/copier marks (for example, speckles or dots
in a substantial portion of the drawing). FIG(s)

Figure numbers are duplicated or missing. FIG(s)
Drawing sheet or figure is missing. FIG(s) 31b

Numbers, letters, or reference characters in the drawing have been crossed out or are illegibly handwritten.
FIG(s)

The character of the lines, numbers, and letters is poor. FIG(s)

The drawing's background shows that the original drawing was made on graph paper or other paper with a
pattern or decoration. FIG(s)

The FIG. number label is placed in a location that causes the drawing to be read upside down. FIG(s)

Data, a reference number, or part of the drawing is truncated or missing, or a lead line has no reference
number. FIG(s)

The drawing and/or the FIG. label contain(s) foreign language. FIG(s)

This utility application contains a photograph of a view that is capable of being illustrated as a line drawing.
FIG(s) 32-35. 41

A petition under 37 CFR 1.84(a)(2) to accept color drawings has been granted, but the brief description of
the drawings in the specification does not contain (or has not been amended to contain) the paragraph
required by 37 CFR 1.84(a)(2)(iii).

This reissue application contains added and/or amended drawings that are not labeled as “New” or
“Amended” or “Canceled” as required by 37 CFR 1.173(b)(3). FIG(s)

This Design reissue application contains a drawing that is labeled as “Canceled” but is not surrounded by
brackets, or a drawing that is surrounded by brackets but is not labeled as “Canceled.” See 37 CFR
1.173(b)(3). FIG(s)

OTHER:

COMMENTS:
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PO. Box 1450

Alexandria, Virginia 22313-1450
WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMSJIND CLAIMS
15/665,152 07/31/2017 3792 730 EMKNNZ00505 8 2
CONFIRMATION NO. 6227
40518 CORRECTED FILING RECEIPT
LEVINE BAGADE HAN LLP
5400 GENG AOAD, SUITE 120 OO O O

PALO ALTO, CA 94303
Date Mailed: 08/10/2021

Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER,
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are
subject to collection.

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or
other Notice requiring a response for this application, please submit any request for correction to this Filing Receipt
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another
Filing Receipt incorporating the requested corrections provided that the request is grantable.

Inventor(s)

Daniel R. BURNETT, San Francisco, CA;
Applicant(s)

EMKinetics, Inc., San Francisco, CA;

Power of Attorney: The patent practitioners associated with Customer Number 40518

Domestic Priority data as claimed by applicant
This application is a CON of 15/056,910 02/29/2016 PAT 9757584
which is a CON of 14/676,635 04/01/2015 PAT 9387338
which is a CON of 14/085,639 11/20/2013 PAT 9002477
which is a CON of 13/456,016 04/25/2012 ABN
which is a CON of PCT/US2010/054167 10/26/2010
which claims benefit of 61/279,883 10/26/2009
and said 14/085,639 11/20/2013
is a CIP of 12/508,529 07/23/2009 ABN
which is a CIP of 11/866,329 10/02/2007 ABN
which claims benefit of 60/848,720 10/02/2006

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

page 1 of 4
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Permission to Access Application via Priority Document Exchange: Yes
Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.
If Required, Foreign Filing License Granted: 09/05/2017

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 15/665,152

Projected Publication Date: Not Applicable
Non-Publication Request: No

Early Publication Request: No
** SMALL ENTITY **

Title
METHODS AND DEVICES FOR PERFORMING ELECTRICAL STIMULATION TO TREAT
VARIOUS CONDITIONS

Preliminary Class
607

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

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

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

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

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the

section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
page 2 of 4
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patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

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

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

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

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

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

NOT GRANTED

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

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482-6800.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.UsSpto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
40518 7590 08/05/2021
LEVINE BAGADE HAN LLP KAHELIN, MICHAEL WILLIAM
2400 GENG ROAD, SUITE 120
PALO ALTO, CA 94303 | ART UNIT PAPERNUMBER |
3792
DATE MAILED: 08/05/2021
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. |  CONFIRMATION NO.
15/665,152 07/31/2017 Daniel R. BURNETT EMKNNZ00505 6227

TITLE OF INVENTION: METHODS AND DEVICES FOR PERFORMING ELECTRICAL STIMULATION TO TREAT VARIOUS CONDITIONS

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional SMALL $600 $0.00 $0.00 $600 11/05/2021

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.
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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 By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

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.

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.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

40518 7590 08/05/2021 Certificate of Mailing or Transmission
LEVINE BAGADE HAN LLP 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
2400 GENG ROAD, SUITE 120 addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
PALO ALTO, CA 94303 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.

(Typed or printed name)

(Signature)

(Date)

| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |

15/665,152 07/31/2017 Daniel R. BURNETT EMKNNZ00505 6227

TITLE OF INVENTION: METHODS AND DEVICES FOR PERFORMING ELECTRICAL STIMULATION TO TREAT VARIOUS CONDITIONS

| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional SMALL $600 $0.00 $0.00 $600 11/05/2021
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
KAHELIN, MICHAEL WILLIAM 3792 607-041000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys
or agents OR, alternatively, 1

M| Change of correspondence address (or Change of Correspondence

Address form PTO/SB/122) attached (2) The name of a single firm (having as a member a

registered attorney or agent) and the names of up to 2
2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

(] "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.

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 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

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

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

4a. Fees submitted: [ Missue Fee [Jpublication Fee (if required) [_JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

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

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

5. Change in Entity Status (from status indicated above)

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
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.

M| Applicant certifying micro entity status. See 37 CFR 1.29

M| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

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

Authorized Signature Date
Typed or printed name Registration No.
Page 2 of 3 Petitioner - Avation Medical, Inc.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.UsSpto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
15/665,152 07/31/2017 Daniel R. BURNETT EMKNNZ00505 6227
| EXAMINER |
40518 7590 08/05/2021
LEVINE BAGADE HAN LLP KAHELIN, MICHAEL WILLIAM
2400 GENG ROAD, SUITE 120
PALO ALTO, CA 94303 | ART UNIT PAPERNUMBER |

3792

DATE MAILED: 08/05/2021

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

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

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

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

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

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

Privacy Act Statement

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

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

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

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

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

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

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

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

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

8. Arecord from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed
in an application which became abandoned or in which the proceedings were terminated and which application
is referenced by either a published application, an application opeitip; PibEF INSRSEHPIOH Méﬂf‘éé)latqiﬁc
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Application No. Applicant(s)
) o 15/665,152 BURNETT, Daniel R.
Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
MICHAEL W KAHELIN 3792 No

-- The MAILING DATE of this communication appears on the cover sheet with the corresponderice address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.} This communication is responsive to the amendment of 3/19/2021.
[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

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

3. The allowed claim(s) is/are 9-17 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
http://www._uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

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

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

* Certified copies not received:

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

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

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

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

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

Attachment(s)

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

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

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

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

/MICHAEL W KAHELIN/
Primary Examiner, Art Unit 3792

U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20210729
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Application/Control Number: 15/665,152 Page 2
Art Unit: 3792

Notice of Pre-AlA or AlA Status
The present application is being examined under the pre-AlIA first to invent provisions.
Continued Examination Under 37 CFR 1.114

A request for continued examination under 37 CFR 1.114, including the fee set forth in 37 CFR
1.17(e), was filed in this application after final rejection. Since this application is eligible for continued
examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1.17(e) has been timely paid, the
finality of the previous Office action has been withdrawn pursuant to 37 CFR 1.114. Applicant's
submission filed on 3/19/2021 has been entered.

Reasons for Allowance

The following is an examiner’s statement of reasons for allowance: the closest prior art of
record fails to disclose or fairly render unpatentable the combination of elements in claim 5 including
direct stimulation of a posterior tibial nerve branch to treat overactive bladder or incontinence.

Any comments considered necessary by applicant must be submitted no later than the payment
of the issue fee and, to avoid processing delays, should preferably accompany the issue fee. Such
submissions should be clearly labeled “Comments on Statement of Reasons for Allowance.”

Conclusion

Any inquiry concerning this communication or earlier communications from the examiner
should be directed to MICHAEL WILLIAM KAHELIN whose telephone number is (571)272-8688. The
examiner can normally be reached on M-F, 8-5.

Examiner interviews are available via telephone, in-person, and video conferencing using a
USPTO supplied web-based collaboration tool. To schedule an interview, applicant is encouraged to use

the USPTO Automated Interview Request (AIR) at http://www.uspto.gov/interviewpractice.
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Application/Control Number: 15/665,152 Page 3
Art Unit: 3792

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s supervisor,
Niketa Patel can be reached on (571)272-4156. 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 https://ppair-
my.uspto.gov/pair/PrivatePair. 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.

/MICHAEL W KAHELIN/
Primary Examiner, Art Unit 3792

Petitioner - Avation Medical, Inc.
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Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Notes | 565 152 BURNETT, Daniel R.
T
MICHAEL W KAHELIN 3792
CPC - Searched*
Symbol Date Examiner
AG61N 1/36007 07/12/2019 MWK
AB61N 1/36031,0456 11/19/2019 MWK
updated above 04/09/2020 MWK
updated above 10/05/2020 MWK
updated above 07/30/2021 MWK
CPC Combination Sets - Searched*
Symbol Date Examiner
US Classification - Searched*
Class Subclass Date Examiner

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

the search.

Petitioner

U.S. Patent and Trademark Office
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Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Notes  |45/665 152 BURNETT, Daniel R.
ARV [
MICHAEL W KAHELIN 3792
Search Notes
Search Notes Date Examiner
inventor search 07/12/2019 MWK
global dossier search 07/12/2019 MWK
IDS review 07/12/2019 MWK
see attached EAST search history 07/12/2019 MWK
see attached EAST search history 11/19/2019 MWK
NPL search 11/19/2019 MWK
see attached EAST search history 04/09/2020 MWK
see attached EAST search history 10/05/2020 MWK
see attached EAST search history 07/30/2021 MWK
IDS review 07/30/2021 MWK
related application review 07/30/2021 MWK
Interference Search
g?n?;zfs/CPC US Subclass/CPC Group Date Examiner
A61N1$ see attached EAST interference search 07/30/2021 MWK
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/ssue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

15/665,152 BURNETT, Daniel R.
H “ ““H Examiner Art Unit
MICHAEL W KAHELIN 3792

CPC

Symbol Type Version
AG1N 1 F 2013-01-01
AB1N 1 | 2013-01-01
AB1N 1 | 2013-01-01
AG1N 1 | 2013-01-01
AG1N 2 | 2013-01-01
AG1N 2 | 2013-01-01
AG1N 1 | 2013-01-01
AB1N 1 | 2013-01-01
AB1N 1 | 2013-01-01
AB1N 1 | 2013-01-01
AG1N 1 | 2013-01-01
AG1N 1 | 2013-01-01
AG1N 1 | 2013-01-01
AG1N 2 | 2013-01-01
AB1N 1 | 2013-01-01
AB1N 1 A 2013-01-01
AB1N 1 A 2013-01-01
AG1N 1 A 2013-01-01
CPC Combination Sets

Symbol Type Set Ranking Version
NONE

Total Claims Allowed:

(Assistant Examiner) (Date) 13
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<] Amendment/Reply
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|:| Affidavit(s)/ Declaration(s)
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Extension of Time

MISCELLANEOUS
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[ ] Other
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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.
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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 353 U.S.C. 2(b)(2); (2) furnishing of the information
solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office
is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

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

1.

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

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

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

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

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

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

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services,
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S5.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant {i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

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

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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I hereby certify that this correspondence is being EFS-Web transmitted to the USPTO on the date shown below.

Date: March 19, 2021 Signature: /Laura L. Gallagher/ (Laura L. Gallagher)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application No.: 15/665,152
Confirmation No.: 6227

Filing Date: July 31, 2017

Inventor(s): Daniel R. BURNETT

Title: METHODS AND DEVICES FOR PERFORMING ELECTRICAL
STIMULATION TO TREAT VARIOUS CONDITIONS

Examiner: Michael W. Kahelin

Group Art Unit: 3792

RESPONSE TO FINAL OFFICE ACTION

Mail Stop RCE
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450
Dear Sir:

This is in response to the final Office Action dated October 9, 2020 for which a
response was due on January 9, 2021. Filed herewith is a Petition and fee for a three-month
extension of time, thereby extending the deadline for response to April 9, 2021.
Accordingly, this response is timely filed. Reconsideration and allowance of the pending
claims, as amended, in light of the Remarks presented herein are respectfully requested.

Amendments to the Claims are reflected in the listing of claims which begins on
page 2 of this paper.

Remarks begin on page 5 of this paper.
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AMENDMENTS TO THE CLAIMS

This listing of claims will replace all prior versions, and listings, of claims in the
application:
In the claims

1.-4. (Canceled)

5. (Currently Amended): A method of treating overactive bladder or incontinence,
comprising:

non-invasively positioning a first portion of a patient’s body relative to an electrical
stimulator such that a branch of a posterior tibial nerve within the first portion of the body is

directly targeted by #preximityte the electrical stimulator;

passing a current through the electrical stimulator; and
delivering an electrical stimulus from the electrical stimulator to the branch of the

posterior tibial nerve such that the branch directly receives the electrical stimulation to treat

overactive bladder or incontinence.

6. (Previously Presented): The method of claim 5, wherein non-invasively
positioning comprises positioning an electrode patch in communication with the electrical

stimulator upon a foot of the patient.

7. (Previously Presented): The method of claim 5, further comprising detecting a
muscular response caused by an electrical conduction or stimulation of the branch of the

posterior tibial nerve.

8. (Previously Presented): The method of claim 5, wherein delivering the electrical
stimulus comprises activating the electrical stimulator for a duration of about 30 minutes per

week to treat the patient.

9. (Previously Presented): The method of claim 5 further comprising displaying

physiological parameters detected from the patient.
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10. (Previously Presented): The method of claim 5 further comprising detecting for a
lack of presence of electrical conduction at a second portion of the patient’s body distant

from the first portion as an indicator of electrode migration from the first portion.

11. (Previously Presented): The method of claim 10 wherein detecting for the
presence of electrical conduction comprises detecting via an electrode patch positioned upon

the second portion.

12. (Previously Presented): The method of claim 5 further comprising detecting for a
lack of presence of electrical conduction at a second portion of the patient’s body distant

from the first portion as an indicator of electrode malfunction from the first portion.

13. (Previously Presented): The method of claim 12 wherein detecting for the
presence of electrical conduction comprises detecting via an electrode patch positioned upon

the second portion.

14. (Previously Presented): The method of claim 5 further comprising detecting for a
lack of presence of electrical conduction at a second portion of the patient’s body distant

from the first portion as an indicator of proper electrode placement upon the first portion.

15. (Previously Presented): The method of claim 14 wherein detecting for the
presence of electrical conduction comprises detecting via an electrode patch positioned upon

the second portion.

16. (Previously Presented): The method of claim 5 further comprising detecting for a
lack of presence of electrical conduction through tissue at a second portion of the patient’s
body distant from the first portion as an indicator of electrode placement upon the first

portion.
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17. (Previously Presented): The method of claim 16 wherein detecting for the
presence of electrical conduction through tissue comprises detecting via an electrode patch

positioned upon the second portion.
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REMARKS

Claims 5-17 were pending in the present application. By virtue of this response,
claim 5 has been amended. Accordingly, claims 5-17 are currently under consideration.
Amendment and cancellation of certain claims is not to be construed as a dedication to the
public of any of the subject matter of the claims as previously presented. No new matter has

been added.

Rejections under 35 U.S.C. §102(b)/§103(a)

Claims 5-7, 9, and 14 are rejected under 35 U.S.C. §102(b) as allegedly anticipated
by Amarenco et al. (“Urodynamic effect of acute transcutaneous posterior tibial nerve
stimulation in overactive bladder,” Journal of Urology, 169, 2210-2215, June 2003), or in the
alternative under 35 U.S.C. §103(a) as being obvious over Amarenco et al. in view of Mann
etal. (U.S. Pub. 2002/0055761).

Independent claim 5 has been amended to clarify that “such that a branch of a
posterior tibial nerve ... is directly targeted by the electrical stimulator ... delivering an
electrical stimulus from the electrical stimulator to the branch of the posterior tibial nerve
such that the branch directly receives the electrical stimulation”. (Emphasis added.)

The Office proffers that when Amarenco teaches the placement of an “electrode gel
on the ankle skin with the negative electrode behind the intneral malleoulus ....” (7.
Amarenco, p. 2211, col. 1, para. 3), this is equivalent to “delivery stimulation behind that
internal malleolus is ‘delivering an electrical stimulus from the electrical stimulator to the
branch of the posterior tibial nerve’ at least indirectly because the stimulation causes plantar
muscle contraction via the plantar nerve branch(es) ....” (Office Action, p. 3, para. 2.)

However, Applicant contends that this is factually and physically incorrect as the
internal malleolus is located on the inside of the ankle where the tibial nerve resides and not a
branch of the tibial nerve. More specifically, the internal malleolus refers to the “pyramid-
shaped process of the tibia that projects distally on the medial side of its lower end at the

ankle” (hitps://fwww.merriam-webster.com/medical/malleclus)
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As shown in the following illustration (https://en.wikipedia.org/wiki/Tarsal tunnel),

the positioning of the posterior tibial nerve is highlighted relative to the medial malleolus

which is also highlighted for reference purposes:

Pusterior tibial teudon

Flexor digitormw longus seadon
Posterior tibial artery

L\&cr\qmganymg the artery
Tibial nerve 3
FRcoCHILs longus teodon

wercle of the calcaneal

The illustration clearly shows how the posterior tibial nerve is positioned relative to
the medial malleolus proximal to where the posterior tibial nerve branches. Hence, there is
nothing in Amarenco which teaches delivery of stimulation to a branch of the posterior tibial
nerve, as presently claimed.

In the alternative, the Office further proffers that Mann teaches that “branches of
nerves projecting from the sacral cord would likewise be suitable locations ... for stimulation
....7 (Office Action, p. 3, para. 2.)

However, as previously presented, Mann et al. fails to teach or suggest stimulation to
a branch of the posterior tibial nerve anywhere. Mann et al. teaches stimulation of the sacral
nerves only in relation to stimulation of the pudendal nerve and/or its branches. (Mann et al.,
[0079].) Mann et al. refers to the tibial nerve separately from the pudendal nerve and
expressly teaches that the “tibial nerve is relatively easily accessible (i.e., relatively near the
overlying skin with no muscle between the nerve and the skin) at two sites in the leg ....”
(Id., [0080].) Yet the stimulation provided by Mann et al. is expressly described for
“electrical stimulation to directly activate the pudendal nerve and/or its branches by means of
an implantable signal generator and electrode(s) ....” (Emphasis added, Id., [0073].)

Hence, Mann et al. may teach the electrical stimulation of the tibial nerve, which is
readily accessible near the overlying skin, it does so by the use of an implantable signal
generator and electrodes but fails to teach or suggest stimulation te a branch of the posterior

tibial nerve anywhere.
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The Office further proffers that since “the plantar muscles are innervated by branches
of the posterior tibial nerve, this is ‘delivering an electrical stimulus from the electrical
stimulator to the branch of the posterior tibial nerve’ in the efferent direction ....” (Office
Action, p. 5, para. 2 — p. 6, para. 1.)

The independent claim 5 has been amended to clarify that the electrical stimulation
directly targets the branch of a posterior tibial nerve rather than the plantar muscles which
may or may not be innervated.

Thus, Mann et al. necessarily fails to cure the defects of Amarenco et al. and the
combination of references fails to teach each and every limitation of independent claim 5
which is patentable over each of the references alone or in combination. The dependent
claims are patentable for at least the same reasons.

Accordingly, Applicant respectfully requests the reconsideration and withdrawal of

the rejection under 35 U.S.C. §102(b)/§103(a).

Rejections under 35 U.S.C. §103(a)

A. Claim 8 is rejected under 35 U.S.C. §103(a) as allegedly being unpatentable
over Amarenco et al. in view of Mann et al. (U.S. Pub. 2002/0055761).

Dependent claim 8 depends from independent claim 5 and is patentable over
Amarenco et al. for at least the same reasons above. Mann et al. fails to cure the defects of
Amarenco et al. and the claim is patentable over each of the cited references alone or in
combination.

Accordingly, Applicant respectfully requests the reconsideration and withdrawal of

the rejection under 35 U.S.C. §103(a).

B. Claims 10-13 and 15-17 are rejected under 35 U.S.C. §103(a) as allegedly
being unpatentable over Amarenco et al. in view of Lund et al. (U.S. Pub. 2007/0265675).

Dependent claims 10-13 and 15-17 depend ultimately from independent claim 5 and
are patentable over Amarenco et al. for at least the same reasons above. Lund et al. fails to
cure the defects of Amarenco et al. and the claims are patentable over each of the cited

references alone or in combination.
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Accordingly, Applicant respectfully requests the reconsideration and withdrawal of

the rejection under 35 U.S.C. §103(a).
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CONCLUSION

In view of the above, each of the presently pending claims in this application is
believed to be in condition for allowance. Accordingly, the Examiner is respectfully
requested to withdraw the outstanding rejections and pass this application to issue. If it is
determined that a telephone conference would expedite the prosecution of this application,
the Examiner is invited to telephone the undersigned at the number given below.

In the event the appropriate fee and/or petition is not filed herewith and the U.S.
Patent and Trademark Office determines that an extension and/or other relief is required,
Applicant petitions for any required relief including extensions of time and authorize the
Commissioner to charge the cost of such petitions and/or other fees due in connection with
this filing and all documents filed herewith to Deposit Account No. 50-3973 referencing
Attorney Docket No. EMKNNZ(0050S.

Respectfully submitted,

/Johney U. Han/

Johney U. Han
Registration No. 45,565

Customer No. 40518
Levine Bagade Han LLP
2400 Geng Road, Suite 120
Palo Alto, CA 94303
Direct: (650) 242-4217
Fax: (650) 284-2180
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Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.
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PETITION FOR EXTENSION OF TIME UNDER 37 CFR 1.136(a) | March 19, 2021

Application Number Filed

15/665,152 July 31, 2017

For
METHODS AND DEVICES FOR PERFORMING ELECTRICAL STIMULATION TO TREAT VARIOUS CONDITIONS

Moa792 =™ Michael W. Kahelin

This is a request under the provisions of 37 CFR 1.136(a) to extend the period for filing a reply in the above-identified application.

The requested extension and fee are as follows (check time period desired and enter the appropriate fee below):

Fee Small Entity Fee Micro Entity Fee
|:| One month (37 CFR 1.17(a)(1)) $220 $110 $55 $
[] Two months (37 CFR 1.17(a)(2)) $640 $320 $160 $
Three months (37 CFR 1.17(a)(3)) $1,480 $740 $370 $ 740
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Applicant certifies micro entity status. See 37 CFR 1.29.
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Payment by credit card. Form PTO-2038 is attached.

The Director has already been authorized to charge fees in this application to a Deposit Account.
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The Director is hereby authorized to charge any fees which may be required, or credit any overpayment, to
Deposit Account Number 20-3973

Payment made via EFS-Web.

WARNING: Information on this form may become public. Credit card information should not be included on this form. Provide
credit card information and authorization on PTO-2038.

| am the

|:| applicant.

attorney or agent of record. Registration number 45’565

|:| attorney or agent acting under 37 CFR 1.34. Registration number
{Johney U. Han/ March 19, 2021

Signature Date
Johney U. Han (650) 242-4217
Typed or printed name Telephone Number

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and certifications. Submit
multiple forms if more than one signature is required, see below™.

* Total of _! forms are submitted.

This collection of information is required by 37 CFR 1.136(a). 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 6 minutes to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden should be sent to the Chief Information Officer,
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS
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I hereby certify that this correspondence is being EFS-Web transmitted to the USPTO on the date shown below.

Date: March 19, 2021 Signature: /Kevin D. Ho/ (Kevin D. Ho)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application No.: 15/665,152
Confirmation No.: 6227

Filing Date: July 31, 2017

Inventor(s): Daniel R. BURNETT

Title: METHODS AND DEVICES FOR PERFORMING ELECTRICAL
STIMULATION TO TREAT VARIOUS CONDITIONS

Examiner: Michael W. Kahelin

Group Art Unit: 3792

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT

Mail Stop RCE
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450
Dear Sir or Madam:

Pursuant to 37 C.F.R. §1.97 and §1.98, Applicants submit for consideration in the
above-captioned application the documents listed on the attached Form PTO/SB/08a/b. The
Examiner is requested to make these documents of record.

This Information Disclosure Statement is submitted with the filing of a Request for
Continued Examination under § 1.114; accordingly, no fee or separate requirements are
required.

Under 37 C.F.R. §1.98(a)(3)(1), any patents, publications, or other information listed
herein that are not in the English language are relevant, as it is understood in 37 C.F.R.
§1.56(c) for reasons self-evident in the English and/or drawing portions and/or due to its
citation by a foreign patent office or the U.S. Patent Office or court.

Applicants would appreciate the Examiner initialing and returning the Form
PTO/SB/08a/b, indicating that the information has been considered and made of record

herein.
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The information contained in this Information Disclosure Statement under 37 C.F.R.
§1.97 and §1.98 is not to be construed as a representation that: (i) a complete search has
been made; (ii) additional information material to the examination of this application does
not exist; (ii1) the information, protocols, results and the like reported by third parties are
accurate or enabling; or (iv) the above information constitutes prior art to the subject
invention.

In the event the appropriate fee and/or petition is not filed herewith and the U.S.
Patent and Trademark Office determines that an extension and/or other relief is required,
Applicants petition for any required relief including extensions of time and authorize the
Commissioner to charge the cost of such petitions and/or other fees due in connection with

this filing and all documents filed herewith to Deposit Account No. 50-3973 referencing

Attorney Docket No. EMKNNZ(00505. However, the Commissioner is not authorized to

charge the surcharge for late filing of an Oath or Declaration until issuance of a pre-exam

formalities Notice.

Respectfully submitted,

/Johney U. Han/

Johney U. Han
Registration No. 45,565

Customer No. 40518
Levine Bagade Han LLP
2400 Geng Road, Suite 120
Palo Alto, CA 94303
Direct: (650) 242-4217
Fax: (650) 284-2180
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Please find below and/or attached an Office communication concerning this application or proceeding.
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Application No. Applicant(s)

15/665,152 BURNETT, Daniel R.
Office Action Summary Examiner ArtUnit | AIA (FITF) Status
MICHAEL W KAHELIN 3792 No

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

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

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

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

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

Status
1) Responsive to communication(s) filed on 8/21/2020.
0 A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon
2a)l¥] This action is FINAL. 2b) [J This action is non-final.

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

4)J Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under £x parre Quayte, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5) Claim(s) 5-17 is/are pending in the application.

5a) Of the above claim(s) _____is/are withdrawn from consideration.
6) (J Claim(s) ____is/are allowed.
7) Claim(s) 5-17 is/are rejected.
8) [ Claim(s) ____is/are objected to.
9) (J Claim(s) are subject to restriction and/or election requirement

* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a
participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

Application Papers
10)[10 The specification is objected to by the Examiner.
11)[0J The drawing(s) fledon _____is/are: a)(] accepted or b){] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119

12)[1] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

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

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

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

Attachment(s)

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

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

Paper No(s)/Mail Date

U.S. Patent and Trademark Office

PTOL-326 (Rev. 11-13) Office Action Summary Petltloner Karté) 1P6p1§ir MealiDéa%IZOiMOOS
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DETAILED ACTION
Notice of Pre-AlA or AlA Status
The present application is being examined under the pre-AlIA first to invent provisions.
Claim Rejections - 35 USC § 102
In the event the determination of the status of the application as subject to AIA 35 U.S.C. 102
and 103 (or as subject to pre-AlA 35 U.S.C. 102 and 103) is incorrect, any correction of the statutory
basis for the rejection will not be considered a new ground of rejection if the prior art relied upon, and
the rationale supporting the rejection, would be the same under either status.
The following is a quotation of the appropriate paragraphs of pre-AlA 35 U.S.C. 102 that form

the basis for the rejections under this section made in this Office action:
A person shall be entitled to a patent unless —

(b) the invention was patented or described in a printed publication in this or a foreign country or in
public use or on sale in this country, more than one year prior to the date of application for patent in
the United States.

Claim Rejections - 35 USC § 103
In the event the determination of the status of the application as subject to AIA 35 U.S.C. 102
and 103 (or as subject to pre-AlA 35 U.S.C. 102 and 103) is incorrect, any correction of the statutory
basis for the rejection will not be considered a new ground of rejection if the prior art relied upon, and
the rationale supporting the rejection, would be the same under either status.
The following is a quotation of pre-AIA 35 U.S.C. 103(a) which forms the basis for all obviousness

rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102, if the differences between the subject matter sought to be patented and the
prior art are such that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was made.
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Claim(s) 5-7, 9, and 14 is/are rejected under pre-AlA 35 U.S.C. 102(b) as being anticipated by
Amarenco et al. (“Urodynamic effect of acute transcutaneous posterior tibial nerve stimulation in
overactive bladder,” Journal of Urology, 169, 2210-2215, June 2003; hereinafter “Amarenco”), or in the
alternative under section 103(a) as being obvious over Amarenco in view of Mann et al. (US
2002/0055761, hereinafter “Mann”).

In regards to claim 5, Amarenco discloses non-invasively positioning a first portion of a patient’s
body with respect to an electrical stimulator such that a branch of a posterior tibial nerve is in proximity
(abstract); passing a current through the stimulator; and delivering electrical stimulus from the electrical
stimulator to the branch of the nerve (page 2211, “Procedure,” “The correct position of the negative
electrode was determined by visualization of rhythmic flexion of the toes secondary to plantar muscle
contraction”) to treat overactive bladder or incontinence (page 2211, “Procedure,” second full
paragraph). The examiner’s position is that delivering stimulation behind that internal malleolus is
“delivering an electrical stimulus from the electrical stimulator to the branch of the posterior tibial
nerve” at least indirectly because the stimulation causes plantar muscle contraction via the plantar
nerve branch(es) (i.e., in the efferent direction). Alternatively and additionally, Amarenco discloses the
essential features of the claimed invention including afferent posterior tibial nerve stimulation that
provides central inhibition of the preganglionic bladder motor neurons through a direct route in the
sacral cord (page 2214, second full paragraph), but does not expressly disclose directly and exclusively
stimulating a branch of the posterior tibial nerve in the afferent direction. However Mann, in the same
field of endeavor of incontinence control teaches that the tibial nerve is a suitable target for
incontinence control through the sacral cord (pars. 0079 and 0080) and the branches of nerves
projecting from the sacral cord would likewise be suitable locations (par. 0079) for stimulation as these
also lead to recruitment of the sacral cord and particular branches may offer advantages for the

treatment of certain disorders such as avoiding unwanted side effects (par. 0079). Therefore, it would

Petitioner - Avation Medical, Inc.
Ex. 1002, p. 81



Application/Control Number: 15/665,152 Page 4
Art Unit: 3792

have been obvious to one having ordinary skill in the art at the time the invention was made to modify
Amarenco by providing stimulation directly and exclusively to a branch of the posterior tibial nerve to
provide the predictable results of effectively recruiting the sacral cord for incontinence control with
particular branches that may offer advantages for the treatment of certain disorders such as avoiding
unwanted side effects.

In regards to claim 6, positioning comprises positioning an electrode patch upon a foot of the
patient (page 2211, “Procedure,” “behind the internal malleolus).

In regards to claim 7, the method further comprises detecting a muscular response cause by

» u

stimulation (page 2211, “Procedure,” “visualization of rhythmic flexion of the toes).

In regards to claim 9, the method further includes displaying physiological parameters detected
from the patient (Figs. 3 and 4).

In regards to claims 14 and 16, the method further includes detecting for presence of electrical

conduction at a second portion of the patient’s body distant from the first portion as an indicator of

proper electrode placement (page 2211, “Procedure,” visualization of rhythmic flexion of the toes).

Claims 8 is/are rejected under pre-AlA 35 U.S.C. 103(a) as being unpatentable over Amarenco in
view of Mann. Amarenco (or modified Amarenco) discloses the essential features of the claimed
invention except for activating for a duration of about 30 minutes per week. However, Mann teaches
that it was known in the art of tibial nerve stimulation to deliver stimulation for a duration of about 30
minutes per week (par. 0038) to provide the predictable results of a treatment regimen that has been
established to be efficacious in reducing symptoms of incontinence. Therefore, it would have been
obvious to one having ordinary skill in the art at the time the invention was made to modify Amarenco
by stimulating for a duration of about 30 minutes per week to provide the predictable results of a

treatment regimen that has been established to be efficacious in reducing symptoms of incontinence.
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Claims 10-13 and 15-17 is/are rejected under pre-AlA 35 U.S.C. 103(a) as being unpatentable
over Amarenco (and/or Amarenco and Mann) in view of Lund et al. (US 2007/0265675, hereinafter
“Lund”). Amarenco discloses the essential features of the claimed invention including optimizing
stimulation parameters by looking at the muscular response of the patient (page 2211, “Procedure”),
but does not expressly disclose determining that response with an electrode or that the presence of
conduction as an indicator of electrode migration or electrode malfunction. Lund teaches determining
stimulation response with EMG electrodes (e.g., 146) as an indicator of electrode migration (par. 0037)
or electrode malfunction (by virtue of its migration) to provide the predictable results of optimizing
therapy based on feedback from the patient (par. 0035). Furthermore, it is well-known in the art to
embody surface EMG electrodes as patches to provide the predictable results of comfortable and self-
carrying electrodes that do not require a user to hold them in contact with the body. Therefore, it
would have been obvious to one having ordinary skill in the art at the time the invention was made to
modify Amarenco by determining stimulation response with EMG electrodes as an indicator of electrode
migration or electrode malfunction to provide the predictable results of optimizing therapy based on
feedback from the patient, and embody the surface EMG electrode as a patch to provide the predictable
results of comfortable and self-carrying electrodes that do not require a user to hold them in contact
with the body.

Response to Arguments

Applicant's arguments filed 8/21/2020 have been fully considered but they are not persuasive.
The previous rejection under the 102 rationale remains unaddressed. As set forth above, the examiner’s
position is that Amarenco anticipates the claimed subject matter because of the disclosure of causing
plantar muscle contractions (page 211, “procedure”). Since the plantar muscles are innervated by

branches of the posterior tibial nerve, this is “delivering an electrical stimulus from the electrical
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stimulator to the branch of the posterior tibial nerve” in the efferent direction, and Amarenco’s method
is “to treat overactive bladder or incontinence.” In regards to the alternative and additional obviousness
rejection, Applicant argued that the combination fails to render the claimed subject matter obvious
because Mann only teaches stimulation of sacral nerves in relation to the pudendal nerve and/or its
branches, and refers to tibial nerve stimulation separately from the pudendal nerve. Further, Applicant
argued that Mann is described for stimulation by means of an implantable system. Applicant then
concludes that there is no teaching or suggestion for stimulation of a branch of the posterior tibial
nerve. The examiner respectfully disagrees. Mann recognizes that incontinence control can be
effectuated by recruitment of the relevant sacral nerves via the pudendal nerve and/or its branches
(mapping to the S2, S3, and 54 nerves) or to the tibial nerve (which maps to the 51, S2, and S3 nerves;
see attached Wikipedia reference to the tibial nerve); and that there is an advantage to stimulating
nerve branches to “avoid[] recruitment of nerves unrelated to the desired treatment” (par. 0079). The
examiner respectfully maintains that such disclosures would reasonably lead an artisan of ordinary skill
to conclude that stimulation of branches of the tibial nerve would also yield the predictable results of
avoiding recruitment of nerves unrelated to the desired treatment.

Conclusion

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time policy as set forth
in 37 CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE MONTHS from
the mailing date of this action. In the event a first reply is filed within TWO MONTHS of the mailing date
of this final action and the advisory action is not mailed until after the end of the THREE-MONTH
shortened statutory period, then the shortened statutory period will expire on the date the advisory

action is mailed, and any extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing
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date of the advisory action. In no event, however, will the statutory period for reply expire later than

SIX MONTHS from the mailing date of this final action.

Any inquiry concerning this communication or earlier communications from the examiner
should be directed to MICHAEL WILLIAM KAHELIN whose telephone number is (571)272-8688. The
examiner can normally be reached on M-F, 8-5.

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

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s supervisor,
Niketa Patel can be reached on (571)272-4156. 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 https://ppair-
my.uspto.gov/pair/PrivatePair. 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.

/MICHAEL W KAHELIN/
Primary Examiner, Art Unit 3792
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characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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

Claims 5-17 were pending in the present application. By virtue of this response, no
claims have been canceled or amended. Accordingly, claims 5-17 are currently under
consideration. Amendment and cancellation of certain claims is not to be construed as a
dedication to the public of any of the subject matter of the claims as previously presented.

No new matter has been added.

Rejections under 35 U.S.C. §102(b)/§103(a)

Claims 5-7, 9, 14 are rejected under 35 U.S.C. §102(b) as allegedly being anticipated
by Amarenco et al. (Urodynamic effect of acute transcutaneous posterior tibial nerve
stimulation in overactive bladder, Journal of Urology, 169, 2210-2215, June 2003), or in the
alternative under section §103(a) as being obvious over Amarenco et al. in view of Mann et
al. (U.S. Pub. 2002/0055761).

Applicant respectfully traverses the rejection and contends that the proffered
combination fails to teach or disclose each and every element of independent claim 5, ro wit,
the combination of Amarenco et al. and Mann et al. fails to teach “delivering an electrical
stimulus ... to the branch of the posterior tibial nerve”, as presently claimed.

The Office acknowledges that Amarenco et al. fails to “expressly disclose directly
and exclusively stimulating a branch of the posterior tibial nerve in the afferent direction.”
(Office Action, p. 4, para. 1.) Mann et al. is proffered as teaching that “the tibial nerve is a
suitable target ... and the branches of nerves projecting from the sacral cord would likewise
be suitable locations ....” (Id.)

A detailed review of Mann et al. teaches stimulation of the sacral nerves only in
relation to stimulation of the pudendal nerve and/or its branches. (Mann et al., [0079].)
Mann et al. refers to the tibial nerve separately from the pudendal nerve and expressly
teaches that the “tibial nerve is relatively easily accessible (i.e., relatively near the overlying
skin with no muscle between the nerve and the skin) at two sites in the leg ....” (Id., [0080].)
Yet the stimulation provided by Mann et al. is expressly described for “electrical stimulation
to directly activate the pudendal nerve and/or its branches by means of an implantable signal

generator and electrode(s) ....” (Emphasis added, Id., [0073].)
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Hence, while Mann et al. may teach the electrical stimulation of the tibial nerve,
which is readily accessible near the overlying skin, it does so by the use of an implantable
signal generator and electrodes but fails to teach or suggest stimulation fo a branch of the
posterior tibial nerve anywhere.

Thus, Mann et al. necessarily fails to cure the defects of Amarenco et al. and the
combination of references fails to teach each and every limitation of independent claim 1
which is patentable over each of the references alone or in combination. The dependent
claims are patentable for at least the same reasons.

Accordingly, Applicant respectfully requests the reconsideration and withdrawal of

the rejection under 35 U.S.C. §102(b)/§103(a).

Rejections under 35 U.S.C. §103(a)

A. Claim 8 is rejected under 35 U.S.C. §103(a) as allegedly being unpatentable over
Amarenco et al. in view of Mann et al.

Dependent claim 8 depends ultimately from independent claim 1 and is patentable
over Amarenco et al. and Mann et al. for at least the same reasons above. Accordingly,

Applicant respectfully requests the reconsideration and withdrawal of the rejection under 35

U.S.C. §103(a).

B. Claims 10-13 and 15-17 are rejected under 35 U.S.C. §103(a) as allegedly being
unpatentable over Amarenco et al. in view of Mann et al. and in view of Lund et al. (U.S.
Pub. 2007/0265675).

Dependent claims 10-13 and 15-17 depend ultimately from independent claim 1 and
are patentable over Amarenco et al. and Mann et al. for at least the same reasons above.
Lund et al. fails to cure their defects and the claims are patentable over each of the references
alone or in combination.

Accordingly, Applicant respectfully requests the reconsideration and withdrawal of

the rejection under 35 U.S.C. §103(a).
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CONCLUSION

In view of the above, each of the presently pending claims in this application is
believed to be in condition for allowance. Accordingly, the Examiner is respectfully
requested to withdraw the outstanding rejections and pass this application to issue. If it is
determined that a telephone conference would expedite the prosecution of this application,
the Examiner is invited to telephone the undersigned at the number given below.

In the event the appropriate fee and/or petition is not filed herewith and the U.S.
Patent and Trademark Office determines that an extension and/or other relief is required,
Applicant petitions for any required relief including extensions of time and authorize the
Commissioner to charge the cost of such petitions and/or other fees due in connection with
this filing and all documents filed herewith to Deposit Account No. 50-3973 referencing
Attorney Docket No. EMKNNZ(00505S.

Respectfully submitted,

/Johney U. Han/

Johney U. Han
Registration No. 45,565

Customer No. 40518
Levine Bagade Han LLP
2400 Geng Road, Suite 120
Palo Alto, CA 94303
Direct: (650) 242-4217
Fax: (650) 284-2180
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AMENDMENTS TO THE CLAIMS

This listing of claims will replace all prior versions, and listings, of claims in the
application:
In the claims

1.-4. (Canceled)

5. (Previously Presented): A method of treating overactive bladder or incontinence,
comprising:

non-invasively positioning a first portion of a patient’s body relative to an electrical
stimulator such that a branch of a posterior tibial nerve within the first portion of the body is
in proximity to the electrical stimulator;

passing a current through the electrical stimulator; and

delivering an electrical stimulus from the electrical stimulator to the branch of the

posterior tibial nerve to treat overactive bladder or incontinence.

6. (Previously Presented): The method of claim 5, wherein non-invasively
positioning comprises positioning an electrode patch in communication with the electrical

stimulator upon a foot of the patient.

7. (Previously Presented): The method of claim 5, further comprising detecting a
muscular response caused by an electrical conduction or stimulation of the branch of the

posterior tibial nerve.

8. (Previously Presented): The method of claim 5, wherein delivering the electrical
stimulus comprises activating the electrical stimulator for a duration of about 30 minutes per

week to treat the patient.

9. (Previously Presented): The method of claim 5 further comprising displaying

physiological parameters detected from the patient.
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10. (Previously Presented): The method of claim 5 further comprising detecting for a
lack of presence of electrical conduction at a second portion of the patient’s body distant

from the first portion as an indicator of electrode migration from the first portion.

11. (Previously Presented): The method of claim 10 wherein detecting for the
presence of electrical conduction comprises detecting via an electrode patch positioned upon

the second portion.

12. (Previously Presented): The method of claim 5 further comprising detecting for a
lack of presence of electrical conduction at a second portion of the patient’s body distant

from the first portion as an indicator of electrode malfunction from the first portion.

13. (Previously Presented): The method of claim 12 wherein detecting for the
presence of electrical conduction comprises detecting via an electrode patch positioned upon

the second portion.

14. (Previously Presented): The method of claim 5 further comprising detecting for a
lack of presence of electrical conduction at a second portion of the patient’s body distant

from the first portion as an indicator of proper electrode placement upon the first portion.

15. (Previously Presented): The method of claim 14 wherein detecting for the
presence of electrical conduction comprises detecting via an electrode patch positioned upon

the second portion.

16. (Previously Presented): The method of claim 5 further comprising detecting for a
lack of presence of electrical conduction through tissue at a second portion of the patient’s
body distant from the first portion as an indicator of electrode placement upon the first

portion.

30f7 .. . .
Petitioner - Avation Medical, Inc.

Ex. 1002, p. 105



Application No.: 15/665,152 Attorney Docket No.: EMKNNZ00505

17. (Previously Presented): The method of claim 16 wherein detecting for the
presence of electrical conduction through tissue comprises detecting via an electrode patch

positioned upon the second portion.
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I hereby certify that this correspondence is being EFS-Web transmitted to the USPTO on the date shown below.

Date: August 21, 2020 Signature: /Laura L. Gallagher/ (Laura L. Gallagher)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application No.: 15/665,152
Confirmation No.: 6227

Filing Date: July 31, 2017

Inventor(s): Daniel R. BURNETT

Title: METHODS AND DEVICES FOR PERFORMING ELECTRICAL
STIMULATION TO TREAT VARIOUS CONDITIONS

Examiner: Michael W. Kahelin

Group Art Unit: 3792

RESPONSE TO NON-FINAL OFFICE ACTION

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450
Dear Sir:

This is in response to the non-final Office Action dated April 10, 2020 for which a
response was due on July 10, 2020. Filed herewith is a Petition and fee for a two-month
extension of time, thereby extending the deadline for response to September 10, 2020.
Accordingly, this response is timely filed. Reconsideration and allowance of the pending
claims, as amended, in light of the Remarks presented herein are respectfully requested.

Amendments to the Claims are reflected in the listing of claims which begins on
page 2 of this paper.

Remarks begin on page 5 of this paper.
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Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

Docket Number (Optional)
PETITION FOR EXTENSION OF TIME UNDER 37 CFR 1.136(a) | EMKNNZ00505

Application Number Filed

15/665,152 July 31, 2017

For
METHODS AND DEVICES FOR PERFORMING ELECTRICAL STIMULATION TO TREAT VARIOUS CONDITIONS

Moa792 =™ Michael W. Kahelin

This is a request under the provisions of 37 CFR 1.136(a) to extend the period for filing a reply in the above-identified application.

The requested extension and fee are as follows (check time period desired and enter the appropriate fee below):

Fee Small Entity Fee Micro Entity Fee
|:| One month (37 CFR 1.17(a)(1)) $200 $100 $50 $
Two months (37 CFR 1.17(a)(2)) $600 $300 $150 $ 300
I:' Three months (37 CFR 1.17(a)(3)) $1.,400 $700 $350 $
D Four months (37 CFR 1.17(a)(4)) $2,200 $1,100 $550 $
I:l Five months (37 CFR 1.17(a)(5)) $3,000 $1,500 $750 $

Applicant asserts small entity status. See 37 CFR 1.27.

N

Applicant certifies micro entity status. See 37 CFR 1.29.
Form PTO/SB/15A or B or equivalent must either be enclosed or have been submitted previously.

A check in the amount of the fee is enclosed.

Payment by credit card. Form PTO-2038 is attached.

The Director has already been authorized to charge fees in this application to a Deposit Account.

OO O O

The Director is hereby authorized to charge any fees which may be required, or credit any overpayment, to
Deposit Account Number 20-3973

Payment made via EFS-Web.

WARNING: Information on this form may become public. Credit card information should not be included on this form. Provide
credit card information and authorization on PTO-2038.

| am the

|:| applicant.

attorney or agent of record. Registration number 45’565

|:| attorney or agent acting under 37 CFR 1.34. Registration number
/Johney U. Han/ August 21, 2020

Signature Date
Johney U. Han (650) 242-4217
Typed or printed name Telephone Number

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and certifications. Submit
multiple forms if more than one signature is required, see below™.

* Total of ! forms are submitted.

This collection of information is required by 37 CFR 1.136(a). 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 6 minutes to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden should be sent to the Chief Information Officer,
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS
TO THIS ADDRESS. SEND TO: Mail Stop PCT, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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I hereby certify that this correspondence is being EFS-Web transmitted to the USPTO on the date shown below.

Date: August 21, 2020 Signature: /Laura L. Gallagher/ (Laura L. Gallagher)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application No.: 15/665,152
Confirmation No.: 6227

Filing Date: July 31, 2017

Inventor(s): Daniel R. BURNETT

Title: METHODS AND DEVICES FOR PERFORMING ELECTRICAL
STIMULATION TO TREAT VARIOUS CONDITIONS

Examiner: Michael W. Kahelin

Group Art Unit: 3792

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450
Dear Sir or Madam:

Pursuant to 37 C.F.R. §1.97 and §1.98, Applicants submit for consideration in the
above-captioned application the document listed on the attached Form PTO/SB/08a/b. The
Examiner is requested to make this document of record.

This Information Disclosure Statement is submitted after receipt of a first Office
Action on the merits but before mailing of a final Office Action or Notice of Allowance. The
required fee is being concurrently submitted via EFS-Web.

Under 37 C.F.R. §1.98(a)(3)(1), any patents, publications, or other information listed
herein that are not in the English language are relevant, as it is understood in 37 C.F.R.
§1.56(c) for reasons self-evident in the English and/or drawing portions and/or due to its
citation by a foreign patent office or the U.S. Patent Office or court.

Applicants would appreciate the Examiner initialing and returning the Form
PTO/SB/08a/b, indicating that the information has been considered and made of record

herein.
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The information contained in this Information Disclosure Statement under 37 C.F.R.
§1.97 and §1.98 is not to be construed as a representation that: (i) a complete search has
been made; (ii) additional information material to the examination of this application does
not exist; (ii1) the information, protocols, results and the like reported by third parties are
accurate or enabling; or (iv) the above information constitutes prior art to the subject
invention.

In the event the appropriate fee and/or petition is not filed herewith and the U.S.
Patent and Trademark Office determines that an extension and/or other relief is required,
Applicants petition for any required relief including extensions of time and authorize the
Commissioner to charge the cost of such petitions and/or other fees due in connection with

this filing and all documents filed herewith to Deposit Account No. 50-3973 referencing

Attorney Docket No. EMKNNZ(00505. However, the Commissioner is not authorized to

charge the surcharge for late filing of an Oath or Declaration until issuance of a pre-exam

formalities Notice.

Respectfully submitted,

/Johney U. Han/

Johney U. Han
Registration No. 45,565

Customer No. 40518
Levine Bagade Han LLP
2400 Geng Road, Suite 120
Palo Alto, CA 94303
Direct: (650) 242-4217
Fax: (650) 284-2180
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APPLICATION AS FILED - PARTI

Application or Docket Number Filing Date
PATENT APPLICgIggmtEfEFFCEEEEg_IE\gIglATION RECORD 151665 155 073017 3o be Maed
ENTITY: [ LARGE smMALL  (J Micro

(Column 1} (Column 2}
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
(] Basic FEE N/A N/A N/A
(37 CFR 1.16(a), (b), or (c))
() SEARCH FEE
(37 CFR 1.16(K), (i), or (m)) N/A N/A N/A
() ExAMINATION FEE
(37 CFR 1.16(0), (p), or (q)) N/A N/A N/A
TOTAL CLAIMS ) .
(37 GFR 1.16()) minus 20 = x $40 -
INDEPENDENT CLAIMS . .
(37 CFR 1.16(h)) minus 3 = x $210 =
If the specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 ($155
DST:;LIE?QON SIZE FEE (37 for small entity) for each additional 50 sheets or
16(s)) fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
(J MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j))
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL
APPLICATION AS AMENDED - PART Il
(Column 1} (Column 2} (Column 3}
CLAIMS HIGHEST
- 08/21/2020 ZI:E#AEAFI{NING Eg'gﬁgﬁsw PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
Total * ; *x - =
E (37 OFF 11660} 13 Minus 20 =0 x $50 = 0
Z | Independent « : wx — —
g (370F%1.16(h)) 1 Minus 3 =0 x $230 - 0
< [ Application Size Fee (37 CFR 1.16(s))
D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16(j))
TOTAL ADD'L FEE 0
(Column 1} (Column 2} (Column 3}
CLAIMS HIGHEST
REA"F'?E"':{NG PRNE%'\IAC?ESRLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
L | Total * ; *x = -
= | 7cFR1.160) Minus ~ X $ 0 -
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E (37 CFF:% 1.16(h) Minus = x $0 =
E () Application Size Fee (37 CFR 1.16(s))

J FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16()))

TOTAL ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.

LIE

** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".

/ANNETTE COWAN/

*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".

The "Highest Number Previously Paid For" (Total or Independent} is the highest number found in the appropriate box in column 1.

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

/f you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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Application No. Applicant(s)

15/665,152 BURNETT, Daniel R.
Office Action Summary Examiner ArtUnit | AIA (FITF) Status
MICHAEL W KAHELIN 3792 No

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

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

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

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

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

Status
1) Responsive to communication(s) filed on 3/13/2020.
0 A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon
2a)(] This action is FINAL. 2b) ¥ This action is non-final.

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

4)J Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under £x parre Quayte, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5) Claim(s) 5-17 is/are pending in the application.

5a) Of the above claim(s) _____is/are withdrawn from consideration.
6) (J Claim(s) ____is/are allowed.
7) Claim(s) 5-17 is/are rejected.
8) [ Claim(s) ____is/are objected to.
9) (J Claim(s) are subject to restriction and/or election requirement
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a

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

Application Papers
10)[10 The specification is objected to by the Examiner.
11)[0J The drawing(s) fledon _____is/are: a)(] accepted or b){] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119

12)[1] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

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

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

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

Attachment(s)

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

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

Paper No(s)/Mail Date

U.S. Patent and Trademark Office

PTOL-326 (Rev. 11-13) Office Action Summary Petltloner Karté) 1P6p1§ir MealiDéa%IZOiOMOQ

Ex. 1002, p. 113




Application/Control Number: 15/665,152 Page 2
Art Unit: 3792

DETAILED ACTION

Notice of Pre-AlA or AlA Status

The present application is being examined under the pre-AlIA first to invent provisions.

Continued Examination Under 37 CFR 1.114
A request for continued examination under 37 CFR 1.114, including the fee set forth in 37 CFR
1.17(e), was filed in this application after final rejection. Since this application is eligible for continued
examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1.17(e) has been timely paid, the
finality of the previous Office action has been withdrawn pursuant to 37 CFR 1.114. Applicant's

submission filed on 3/13/2020 has been entered.

Claim Rejections - 35 USC § 102
In the event the determination of the status of the application as subject to AIA 35 U.S.C. 102
and 103 (or as subject to pre-AlA 35 U.S.C. 102 and 103) is incorrect, any correction of the statutory
basis for the rejection will not be considered a new ground of rejection if the prior art relied upon, and
the rationale supporting the rejection, would be the same under either status.
The following is a quotation of the appropriate paragraphs of pre-AlA 35 U.S.C. 102 that form
the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

(b) the invention was patented or described in a printed publication in this or a foreign country or in
public use or on sale in this country, more than one year prior to the date of application for patentin
the United States.
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Claim Rejections - 35 USC § 103
In the event the determination of the status of the application as subject to AIA 35 U.S.C. 102
and 103 (or as subject to pre-AlA 35 U.S.C. 102 and 103) is incorrect, any correction of the statutory
basis for the rejection will not be considered a new ground of rejection if the prior art relied upon, and
the rationale supporting the rejection, would be the same under either status.
The following is a quotation of pre-AIA 35 U.S.C. 103(a) which forms the basis for all obviousness
rejections set forth in this Office action:

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

Claim(s) 5-7, 9, and 14 is/are rejected under pre-AlA 35 U.S.C. 102(b) as being anticipated by
Amarenco et al. (“Urodynamic effect of acute transcutaneous posterior tibial nerve stimulation in
overactive bladder,” Journal of Urology, 169, 2210-2215, June 2003; hereinafter “Amarenco”), or in the
alternative under section 103(a) as being obvious over Amarenco in view of Mann et al. (US
2002/0055761, hereinafter “Mann”).

In regards to claim 5, Amarenco discloses non-invasively positioning a first portion of a patient’s
body with respect to an electrical stimulator such that a branch of a posterior tibial nerve is in proximity
(abstract); passing a current through the stimulator; and delivering electrical stimulus from the electrical
stimulator to the branch of the nerve (page 2211, “Procedure,” “The correct position of the negative
electrode was determined by visualization of rhythmic flexion of the toes secondary to plantar muscle
contraction”) to treat overactive bladder or incontinence (page 2211, “Procedure,” second full
paragraph). The examiner’s position is that delivering stimulation behind that internal malleolus is

“delivering an electrical stimulus from the electrical stimulator to the branch of the posterior tibial
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nerve” at least indirectly because the stimulation causes plantar muscle contraction via the plantar
nerve branch(es) (i.e., in the efferent direction). Alternatively and additionally, Amarenco discloses the
essential features of the claimed invention including afferent posterior tibial nerve stimulation that
provides central inhibition of the preganglionic bladder motor neurons through a direct route in the
sacral cord (page 2214, second full paragraph), but does not expressly disclose directly and exclusively
stimulating a branch of the posterior tibial nerve in the afferent direction. However Mann, in the same
field of endeavor of incontinence control teaches that the tibial nerve is a suitable target for
incontinence control through the sacral cord (pars. 0079 and 0080) and the branches of nerves
projecting from the sacral cord would likewise be suitable locations (par. 0079) for stimulation as these
also lead to recruitment of the sacral cord and particular branches may offer advantages for the
treatment of certain disorders such as avoiding unwanted side effects (par. 0079). Therefore, it would
have been obvious to one having ordinary skill in the art at the time the invention was made to modify
Amarenco by providing stimulation directly and exclusively to a branch of the posterior tibial nerve to
provide the predictable results of effectively recruiting the sacral cord for incontinence control with
particular branches that may offer advantages for the treatment of certain disorders such as avoiding
unwanted side effects.

In regards to claim 6, positioning comprises positioning an electrode patch upon a foot of the
patient (page 2211, “Procedure,” “behind the internal malleolus).

In regards to claim 7, the method further comprises detecting a muscular response cause by

» u

stimulation (page 2211, “Procedure,” “visualization of rhythmic flexion of the toes).
In regards to claim 9, the method further includes displaying physiological parameters detected

from the patient (Figs. 3 and 4).
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In regards to claims 14 and 16, the method further includes detecting for presence of electrical
conduction at a second portion of the patient’s body distant from the first portion as an indicator of

proper electrode placement (page 2211, “Procedure,” visualization of rhythmic flexion of the toes).

Claims 8 is/are rejected under pre-AlA 35 U.S.C. 103(a) as being unpatentable over Amarenco in
view of Mann. Amarenco (or modified Amarenco) discloses the essential features of the claimed
invention except for activating for a duration of about 30 minutes per week. However, Mann teaches
that it was known in the art of tibial nerve stimulation to deliver stimulation for a duration of about 30
minutes per week (par. 0038) to provide the predictable results of a treatment regimen that has been
established to be efficacious in reducing symptoms of incontinence. Therefore, it would have been
obvious to one having ordinary skill in the art at the time the invention was made to modify Amarenco
by stimulating for a duration of about 30 minutes per week to provide the predictable results of a

treatment regimen that has been established to be efficacious in reducing symptoms of incontinence.

Claims 10-13 and 15-17 is/are rejected under pre-AlA 35 U.S.C. 103(a) as being unpatentable
over Amarenco (and/or Amarenco and Mann) in view of Lund et al. (US 2007/0265675, hereinafter
“Lund”). Amarenco discloses the essential features of the claimed invention including optimizing
stimulation parameters by looking at the muscular response of the patient (page 2211, “Procedure”),
but does not expressly disclose determining that response with an electrode or that the presence of
conduction as an indicator of electrode migration or electrode malfunction. Lund teaches determining
stimulation response with EMG electrodes (e.g., 146) as an indicator of electrode migration (par. 0037)
or electrode malfunction (by virtue of its migration) to provide the predictable results of optimizing
therapy based on feedback from the patient (par. 0035). Furthermore, it is well-known in the art to

embody surface EMG electrodes as patches to provide the predictable results of comfortable and self-
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carrying electrodes that do not require a user to hold them in contact with the body. Therefore, it
would have been obvious to one having ordinary skill in the art at the time the invention was made to
modify Amarenco by determining stimulation response with EMG electrodes as an indicator of electrode
migration or electrode malfunction to provide the predictable results of optimizing therapy based on
feedback from the patient, and embody the surface EMG electrode as a patch to provide the predictable
results of comfortable and self-carrying electrodes that do not require a user to hold them in contact
with the body.
Response to Arguments

Applicant's arguments filed 3/13/2020 have been fully considered but they are not persuasive in
part and moot in part. Applicant argued that Amarenco discloses stimulating the posterior tibial nerve
and not a branch of the posterior tibial nerve. However, this is addressed in the above rejections in light
of Amerenco alone indirectly stimulating the branches in an efferent direction; and under a new
obviousness rejection in view of Amarenco and Mann.

Conclusion

Any inquiry concerning this communication or earlier communications from the examiner
should be directed to MICHAEL WILLIAM KAHELIN whose telephone number is (571)272-8688. The
examiner can normally be reached on M-F, 8-5.

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

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s supervisor,
Niketa Patel can be reached on (571)272-4156. The fax phone number for the organization where this

application or proceeding is assigned is 571-273-8300.
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Information regarding the status of an application may be obtained from the Patent Application
Information Retrieval (PAIR) system. Status information for published applications may be obtained
from either Private PAIR or Public PAIR. Status information for unpublished applications is available
through Private PAIR only. For more information about the PAIR system, see http://pair-
direct.uspto.gov. Should you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer
Service Representative or access to the automated information system, call 800-786-9199 (IN USA OR

CANADA) or 571-272-1000.

/MICHAEL W KAHELIN/
Primary Examiner, Art Unit 3792
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the application pursuant to 35 U.5.C. 122(b) or issuance of a patent pursuant to 35 U.5.C. 151. Further, a record may
be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in an
application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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I hereby certify that this correspondence is being EFS-Web transmitted to the USPTO on the date shown below.

Date: March ., 2020 Signature: /Laura L. Gallagher/ (Laura L. Gallagher)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application No.: 15/665,152
Confirmation No.: 6227

Filing Date: July 31, 2017

Inventor(s): Daniel R. BURNETT

Title: METHODS AND DEVICES FOR PERFORMING ELECTRICAL
STIMULATION TO TREAT VARIOUS CONDITIONS

Examiner: Michael W. Kahelin

Group Art Unit: 3792

RESPONSE TO FINAL OFFICE ACTION

Mail Stop RCE
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450
Dear Sir:

This is in response to the final Office Action dated November 20, 2019 for which a
response was due on February 20, 2020. Filed herewith is a Petition and fee for a one-month
extension of time, thereby extending the deadline for response to March 20, 2020.
Accordingly, this response is timely filed. Reconsideration and allowance of the pending
claims, as amended, in light of the Remarks presented herein are respectfully requested.

Amendments to the Claims are reflected in the listing of claims which begins on
page 2 of this paper.

Remarks begin on page 5 of this paper.
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AMENDMENTS TO THE CLAIMS

This listing of claims will replace all prior versions, and listings, of claims in the
application:
In the claims

1.-4. (Canceled)

5. (Previously Presented): A method of treating overactive bladder or incontinence,
comprising:

non-invasively positioning a first portion of a patient’s body relative to an electrical
stimulator such that a branch of a posterior tibial nerve within the first portion of the body is
in proximity to the electrical stimulator;

passing a current through the electrical stimulator; and delivering an electrical
stimulus from the electrical stimulator to the branch of the posterior tibial nerve to treat

overactive bladder or incontinence.

6. (Previously Presented): The method of claim 5, wherein non-invasively
positioning comprises positioning an electrode patch in communication with the electrical

stimulator upon a foot of the patient.

7. (Previously Presented): The method of claim 5, further comprising detecting a
muscular response caused by an electrical conduction or stimulation of the branch of the

posterior tibial nerve.

8. (Previously Presented): The method of claim 5, wherein delivering the electrical
stimulus comprises activating the electrical stimulator for a duration of about 30 minutes per

week to treat the patient.

9. (Previously Presented): The method of claim 5 further comprising displaying

physiological parameters detected from the patient.
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10. (Currently Amended): The method of claim 5 further comprising detecting for a
lack of presence of electrical conduction at a second portion of the patient’s body distant

from the first portion as an indicator of electrode migration from the first portion.

11. (Previously Presented): The method of claim 10 wherein detecting for the
presence of electrical conduction comprises detecting via an electrode patch positioned upon

the second portion.

12. (Currently Amended): The method of claim 5 further comprising detecting for a
lack of presence of electrical conduction at a second portion of the patient’s body distant

from the first portion as an indicator of electrode malfunction from the first portion.

13. (Previously Presented): The method of claim 12 wherein detecting for the
presence of electrical conduction comprises detecting via an electrode patch positioned upon

the second portion.

14. (Currently Amended): The method of claim 5 further comprising detecting for a
lack of presence of electrical conduction at a second portion of the patient’s body distant

from the first portion as an indicator of proper electrode placement upon the first portion.

15. (Previously Presented): The method of claim 14 wherein detecting for the
presence of electrical conduction comprises detecting via an electrode patch positioned upon

the second portion.

16. (Currently Amended): The method of claim 5 further comprising detecting for a
lack of presence of electrical conduction through tissue at a second portion of the patient’s
body distant from the first portion as an indicator of electrode placement upon the first

portion.
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17. (Previously Presented): The method of claim 16 wherein detecting for the
presence of electrical conduction through tissue comprises detecting via an electrode patch

positioned upon the second portion.
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REMARKS

Claims 5-17 were pending in the present application. By virtue of this response,
claims 10, 12, 14, 16 have been amended. Accordingly, claims 5-17 are currently under
consideration. Amendment and cancellation of certain claims is not to be construed as a
dedication to the public of any of the subject matter of the claims as previously presented.

No new matter has been added.

Rejections under 35 U.S.C. §112(b) (pre-AIA 35 U.S.C. §112, second paragraph)

Claims 10-17 are rejected under 35 U.S.C. §112(b) (pre-AIA 35 U.S.C. §112, second
paragraph), as allegedly being indefinite for failing to particularly point out and distinctly
claim the subject matter which applicant regards as the invention.

Each of dependent claims 10, 12, 14, 16 has been amended to recite “detecting for a
lack of presence of electrical conduction ... as an indicator of” to particularly point out and
distinctly claim the subject matter.

Accordingly, Applicant respectfully requests the reconsideration and withdrawal of

the rejection under 35 U.S.C. §112(b) (pre-AIA 35 U.S.C. §112, second paragraph).

Rejections under 35 U.S.C. §102(b)

Claims 5-7, 9, and 14 are rejected under 35 U.S.C. §102(b) as allegedly anticipated
by Amarenco et al. (“Urodynamic effect of acute transcutaneous posterior tibial nerve
stimulation in overactive bladder,” Journal of Urology, 169, 2210-2215, June 2003;).

Applicant respectfully traverses the rejection and contends that Amarenco et al. fails
to disclose each and every limitation of independent claim 5, fo wit, Amarenco et al. fails to
disclose “positioning a first portion of a patient’s body relative to an electrical stimulator
such that a branch of a posterior tibial nerve ... is in proximity to the electrical stimulator”.
(Emphasis added.)

The posterior tibial nerve runs through the ankle of a patient while the branches of the
posterior tibial nerve extend inferiorly of the ankle and innervate throughout the foot but the

branches are not present within the ankle.
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An example of the anatomy of the posterior tibial nerve and the branches of the

posterior tibial nerve are illustrated below with annotations for reference purposes:
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(https://link.springer.com/chapter/10.1007/978-3-319-73266-4 10)

Amarenco et al. clearly describes the application of its electrodes behind the ankle for
targeting the posterior tibial nerve but Amarenco et al. fails to disclose or teach any targeting
of any branch of the posterior tibial nerve. Targeting a branch would instead require the
repositioning of its electrodes along regions of the foot itself but not the ankle. For instance,
Amarenco et al. discloses “left posterior tibial nerve stimulation using a surface self-adhesive
electrode on the ankle skin behind the internal malleolus [bony prominence on side of
ankle]”. (Emphasis added, Amarenco et al., Abstract, para. 2.) The cited reference further
clarifies that its “Contact electrodes were placed with electrode gel on the ankle skin with
the negative electrode behind the internal malleolus”. (Emphasis added, /d., p. 2211, col. 1,
para. 3.)

Therefore, Amarenco et al. fails to disclose each and every limitation of independent
claim 5 which is patentable. The dependent claims are patentable for at least the same

reasons. Accordingly, Applicant respectfully requests the reconsideration and withdrawal of

the rejection under 35 U.S.C. §102(b).

Rejections under 35 U.S.C. §103(a)
A. Claims 8 is rejected under 35 U.S.C. §103(a) as allegedly being unpatentable over
Amarenco et al. in view of Mann et al. (U.S. Pub. 2002/0055761).
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Dependent claim 8 depends ultimately from independent claim 5 and is patentable
over Amarenco et al. for at least the same reasons above. Mann et al. fails to cure its defects
and the claim is patentable over each of the cited references alone or in combination.

Accordingly, Applicant respectfully requests the reconsideration and withdrawal of

the rejection under 35 U.S.C. §103(a).

B. Claims 10-13, 15, and 17 are rejected under 35 U.S.C. §103(a) as allegedly being
unpatentable over Amarenco et al. in view of Lund et al. (U.S. Pub. 2007/0265675).

Dependent claim 10-13, 15, 17 depend ultimately from independent claim 5 and are
patentable over Amarenco et al. for at least the same reasons above. Lund et al. fails to cure
its defects and the claims are patentable over each of the cited references alone or in
combination.

Accordingly, Applicant respectfully requests the reconsideration and withdrawal of

the rejection under 35 U.S.C. §103(a).
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CONCLUSION

In view of the above, each of the presently pending claims in this application is
believed to be in condition for allowance. Accordingly, the Examiner is respectfully
requested to withdraw the outstanding rejections and pass this application to issue. If it is
determined that a telephone conference would expedite the prosecution of this application,
the Examiner is invited to telephone the undersigned at the number given below.

In the event the appropriate fee and/or petition is not filed herewith and the U.S.
Patent and Trademark Office determines that an extension and/or other relief is required,
Applicant petitions for any required relief including extensions of time and authorize the
Commissioner to charge the cost of such petitions and/or other fees due in connection with
this filing and all documents filed herewith to Deposit Account No. 50-3973 referencing
Attorney Docket No. EMKNNZ(00505S.

Respectfully submitted,

/Johney U. Han/

Johney U. Han
Registration No. 45,565

Customer No. 40518
Levine Bagade Han LLP
2400 Geng Road, Suite 120
Palo Alto, CA 94303
Direct: (650) 242-4217
Fax: (650) 284-2180
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Docket Number (Optional)
PETITION FOR EXTENSION OF TIME UNDER 37 CFR 1.138{a} | EMKNNZ00505

Application Number Filed

15/665,152 July 31, 2017

For
METHODS AND DEVICES FOR PERFORMING ELECTRICAL STHVULATION TO TREAT VARICUS CONDITIONS

Art Unit Examiner

3792 Michael W. Kahelin

This is a request under the provisions of 37 CFR 1.136(a) to extend the periocd for fling 2 reply in the above-identifisd application.

The requested exiension and fee are as foliows {check time period desired and enter the appropriate fee below):

Fee Small Entity Fee Micro Entity Fee
E One month (37 CFR 1.17(a{(1) 5200 $100 $50 3 100
m Two months (37 CFR 1.17(@){(2)} 3600 $300 $150 3
D Three months (37 CFR 1.17(@}3% $1.400 $700 $350 $
D Four months (37 CFR 1.17(ay(d) $2.200 $1,100 $550 $
[] Five months (37 CFR 1.17()5) $3,000 $1.500 $750 $

rf Applicant asserts smalt entity status. See 37 CFR 1.27.

[: Applicant certifies micro entily status. See 37 CFR 1.20.
! Form PTO/SBI15A or B or equivalent must either be enclosed or have been submitted previously.

L“J A check in the amount of the fee is enclosed.

E Payment by credit card, Form PTO-2038 is attached.

D The Director has already been authorized to charge fees in this application to a Deposit Account,
The Director is hereby avthorized to charge any fees which may be required, or credit any overpayment, {o
. 503407
Deposit Account Number Y 3973

Payment made via EFS-Web.

WARNING: Information on this form may become public. Credit card information should not be included on this form. Provide
credit card information and authorization on PT0O-2038.

b am the

/Johney U. Han/ March 13, 2020

Signature Date

Johney U. Han (650) 242-4217

Typed or printed name Telephone Number

NGTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requitements and certifications. Submit
muitiple forms if more than one signature is required, see below™.

lz * Total of | forms are submitted.
This collection of information is required by 37 CFR 1.138(). The infermation is required to obtain or retain a benefit by the public, which is to file {and by the

USPTO to process) an app 1. Confidentislity is governed by 35 U.8.C. 122 and &7 CFR 1.11 and 1.14. This coliection is estimated to take 8 minutes to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual e. 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,
LLS. Patent and Trademark Office, U.8. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS
TO THIS ADDRESS. SEND TO: Mail Stop PCT, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

Petitioner - Avation Medical, Inc.
Ex. 1002, p. 139




Attorney Docket No.: EMKNNZ00505

I hereby certify that this correspondence is being EFS-Web transmitted to the USPTO on the date shown below.

Date: March 13. 2020 Signature: /Laura L. Gallagher/ (Laura L. Gallagher)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application No.: 15/665,152
Confirmation No.: 6227

Filing Date: July 31, 2017

Inventor(s): Daniel R. BURNETT

Title: METHODS AND DEVICES FOR PERFORMING ELECTRICAL
STIMULATION TO TREAT VARIOUS CONDITIONS

Examiner: Michael W. Kahelin

Group Art Unit: 3792

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT

Mail Stop RCE
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450
Dear Sir or Madam:

Pursuant to 37 C.F.R. §1.97 and §1.98, Applicants submit for consideration in the
above-captioned application the document listed on the attached Form PTO/SB/08a/b. The
Examiner is requested to make this document of record.

This Information Disclosure Statement is submitted with the filing of a Request for
Continued Examination under § 1.114; accordingly, no fee or separate requirements are
required.

Under 37 C.F.R. §1.98(a)(3)(1), any patents, publications, or other information listed
herein that are not in the English language are relevant, as it is understood in 37 C.F.R.
§1.56(c) for reasons self-evident in the English and/or drawing portions and/or due to its
citation by a foreign patent office or the U.S. Patent Office or court.

Applicants would appreciate the Examiner initialing and returning the Form
PTO/SB/08a/b, indicating that the information has been considered and made of record

herein.
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The information contained in this Information Disclosure Statement under 37 C.F.R.
§1.97 and §1.98 is not to be construed as a representation that: (i) a complete search has
been made; (ii) additional information material to the examination of this application does
not exist; (ii1) the information, protocols, results and the like reported by third parties are
accurate or enabling; or (iv) the above information constitutes prior art to the subject
invention.

In the event the appropriate fee and/or petition is not filed herewith and the U.S.
Patent and Trademark Office determines that an extension and/or other relief is required,
Applicants petition for any required relief including extensions of time and authorize the
Commissioner to charge the cost of such petitions and/or other fees due in connection with

this filing and all documents filed herewith to Deposit Account No. 50-3973 referencing

Attorney Docket No. EMKNNZ(00505. However, the Commissioner is not authorized to

charge the surcharge for late filing of an Oath or Declaration until issuance of a pre-exam

formalities Notice.

Respectfully submitted,

/Johney U. Han/

Johney U. Han
Registration No. 45,565

Customer No. 40518
Levine Bagade Han LLP
2400 Geng Road, Suite 120
Palo Alto, CA 94303
Direct: (650) 242-4217
Fax: (650) 284-2180
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Application No. Applicant(s)

: 15/665,152 BURNETT, Daniel R.
Office Action Summary Examiner Art Unit AlA (FITF) Status
MICHAEL W KAHELIN 3792 No

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

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

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed after SIX (8) MONTHS from the mailing
date of this communication.

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

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

Status
1) Responsive to communication(s) filed on 11/14/2019,
O A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on
2a)¥ This action is FINAL. 2b) [ This action is non-final.

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

4)J Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under £x parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5) Claim(s) 5-17 is/are pending in the application.
5a) Of the above claim(s) _____is/are withdrawn from consideration.
6) (O Claim(s) ___ is/are allowed.
7) Claim(s) 5-17 is/are rejected.
8) (O Claim(s) _____is/are objected to.

9) O Claim(s) are subject to restriction and/or election requirement
* |f any claims have been determined allowahle, you may be eligible to benefit from the Patent Prosecution Highway program at a
participating intellectual property office for the corresponding application. For more information, please see

http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.
Application Papers

10)0 The specification is objected to by the Examiner.

11)0 The drawing(s) filed on is/are: a)(J accepted or b)[] objected to by the Examiner.

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119
12)(0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)d All by Some**  c) None of the:
1.0 Certified copies of the priority documents have been received.
2.0 Certified copies of the priority documents have been received in Application No.

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

** See the attached detailed Office action for a list of the certified copies not received.
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Application/Control Number: 15/665,152 Page 2
Art Unit: 3792

DETAILED ACTION
Notice of Pre-AlA or AIA Status
The present application is being examined under the pre-AlA first to invent provisions.
Claim Rejections - 35 USC § 112

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

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

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

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

Claims 10-17 are rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AlA), second paragraph,
as being indefinite for failing to particularly point out and distinctly claim the subject matter which the
inventor or a joint inventor, or for pre-AlA the applicant regards as the invention. In regards to claims
10, 12, 14, and 186, it is unclear what, if any, steps are required by “detecting...as an indicator of”, or that
the method merely requires determining the presence of electrical conduction. Claims 11, 13, 15, and
17 are rejected due to their dependency.

Claim Rejections - 35 USC § 102

In the event the determination of the status of the application as subject to AIA 35 U.S.C. 102
and 103 {or as subject to pre-AlA 35 U.S.C. 102 and 103) is incorrect, any correction of the statutory
basis for the rejection will not be considered a new ground of rejection if the prior art relied upon, and
the rationale supporting the rejection, would be the same under either status.

The following is a quotation of the appropriate paragraphs of pre-AlA 35 U.S.C. 102 that form
the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —
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Application/Control Number: 15/665,152 Page 3
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{b) the invention was patented or described in a printed publication in this or a foreign country or in
public use or on sale in this country, more than one year prior to the date of application for patent in
the United States.

Claim(s) 5-7, 9, and 14 is/are rejected under pre-AlA 35 U.S.C. 102(b) as being anticipated by
Amarenco et al. (“Urodynamic effect of acute transcutaneous posterior tibial nerve stimulation in
overactive bladder,” Journal of Urology, 169, 2210-2215, June 2003; heréinafter “Amarenco”).

In regards to claim 5, Amarenco discloses non-invasively positioning a first portion of a patient’s
body with respect to an electrical stimulator such that a branch of a posterior tibial nerve is in proximity
(abstract); passing a current through the stimulator; and delivering electrical stimulus from the electrical
stimulator to treat overactive bladder or incontinence (page 2211, “Procedure,” second full paragraph).

In regards to claim 6, positioning comprises positioning an electrode patch upén a foot of the
patient (page 2211, “Procedure,” “behind the internal malleolus).

In regards to claim 7, the method further comprises detecting a muscular response cause by
stimulation (page 2211, ”Procedu;e," “visualization of rhythmic flexion of the toes).

In regards to claim 9, the method further includes displaying physiological parameters detected
from the patient (Figs. 3 and 4).

In regards to claim 14, the method further includes detecting for presence of electrical
conduction at a second portion of the patient’s body distant from the first portion as an indicator of
proper electrode placement (page 2211, “Procedure,” visualization of rhythmic flexion of the toes).

Claim Rejections - 35 USC § 103

In the event the determination of the status of the application as subject to AlA 35 U.S.C. 102
and 103 (or as subject to pre-AiA 35 U.S.C. 102 and 103) is incorrect, any correction of the statutory
basis for the rejection will not be considered a new ground of rejection if the prior art relied upon, and

the rationale supporting the rejection, would be the same under either status.
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Application/Control Number: 15/665,152 Page 4
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The following is a quotation of pre-AiA 35 U.S.C. 103(a) which forms the basis for all obviousness
rejections set forth in this Office action:

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

Claim 8 is/are rejected under pre-AlA 35 U.S.C. 103(a) as being unpatentable over Amarenco in
view of Mann et al. (US 2002/0055761, hereinafter “Mann”). Amarenco discloses the essential features
of the claimed invention except for activating for a duration of about 30 minutes per \;veek. However,
Mann teaches that it was known in the art of tibial nerve stimulation to deliver stimulation for a |
duration of about 30 minutes per week (par. 0038) to provide the predictable results of’a treatment
regimen that has been established to be efficacious in reducing symptoms of incontingnce. Therefore, it
would have been obvious to one having ordinary skill in the art at the time the invention was made to
modify Amarenco by stimulating for a duration of about 30 minutes per week to provide the predictable
results of a treatment regimen that has been establi.shed to be efficacious in reducing symptoms of
incontinence.

Claims 10-13, 15, and 17 is/are rejected under pre-AIA 35 U.S.C. 103(a) as beir;g unpatentable
over Amarenco in view of Lund et al. {US 2007/0265675, hereinafter “Lund”). Amarenco discloses the
essential features of the claimed inventiqn including optimizing stimulation parameters by looking at the
muscular response of the patient (page 2211, “Procedure”), but does not expressly disclose determining
that response with an electrode or.that the presence of conduction as an indicator of electrode
migration or electrode malfunction. Lund teaches determining stimulation response with EMG
electrodes (e.g., 146) as an indicator of electrode migration (par. 0037) or electrode malfunction (by
virtue of its migration) to provide the predictable results of optimizing therapy based on feedback from

the patient (par. 0035). Furthermore, it is well-known in the art to embody surface EMG electrodes as
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patches to provide the predictable results of comfortable and self-carrying electrodes that do not
require a user to hold them in contact with the body. Therefore, it would have been obvious to one
having ordinary skill in the art at the time the invention was made to modify Amarenco by determining
stimu'lation response with EMG electrodes as an indicator of electrode migration or electrode.
malfunction to provide the predictable results of optimizing ther.apy based on feedbaék from the
patient, and embody the surface EMG electrode as a patch to provide the predictable results of
comfortable and self-carrying electrodes that do not require a user to hold them in contact with the
body.

Conclusion

Applicant’s amendment necessitated the new ground(s) of rejection presented in this Office
action. Accordingly, THIS ACTION 1S MADE FINAL. See MPEP § 706.07(a). Applicant is reminded of the
extension of time policy as set forth in 37 CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE MONTHS from
the mailing date of this action. In the event a first reply is filed within TWO MONTHS of the mailing date
of this final action and the advisory action is not mailed until after the end of the THREE-MONTH
shortened statutory period, then the shortened statutory period will expire on the date the advisory
action is mailed, and any extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing
date of the advisory action. In no event, however, will the statutory period for reply expire later than
SIX MONTHS from the date of this final action.

Any inquiry concerning this communication or earlier communications from the examiner
should be directed to MICHAEL WILLIAM KAHELIN whose telephone number is (571)2?2-8688. The

examiner can normally be reached on M-F, 8-5.
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Examiner interviews are available via telephone, in-person, and video conferencing using a
USPTO supplied web-based collaboration tool. To schedule an interview, applicant is encouraged to use
the USPTO Automated Interview Request (AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s supervisor,
Niketa Patel can be reached on (571)272-4156. 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.

/MICHAEL W KAHELIN/
Primary Examiner, Art Unit 3792
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URODYNAMIC EFFECT OF ACUTE TRANSCUTANEOUS POSTERIOR
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Publique-Hépitaux de Paris, Paris, France

.Vol. 169, 22102215, June 2003
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DOI: 10.1097/01.ju.0000067446.17576.bd

ABSTRACT

Purpose: Of the various treatments proposed for urge incontinence, frequency and urgency
electrostimulation has been widely tested. Different techniques have been used with the neces-
sity of surgical implantation (S3 neuromodulation or sacral root stimulation) or without requir-
ing surgery (perineal transcutaneous electrostimulation). Recently peripheral electrical stimu-
lation of the posterior tibial nerve was proposed for irritative symptoms in first intention or for
intractable incontinence. Clinical studies have demonstrated good results and urodynamic pa-
rameters were improved after chronic treatment. However, to our knowledge no data concerning
acute stimulation and immediate cystometry modifications have been reported. We verified
urodynamic changes during acute posterior tibial nerve stimulation.

Materials and Methods: A total of 44 consecutive patients with urge incontinence, frequency
and urgency secondary to overactive bladder were studied. There were 29 women and 15 men
with a mean age =SD of 53.3 + 18.2 years. Of the patients 37 had detrusor hyperreflexia due to
multiple sclerosis (13), spinal cord injury (15) or Parkinson’s disease (9), and 7 had idiopathic
detrusor instability. Routine cystometry at 50 ml. per minute was done to select the patients with
involuntary detrusor contractions appearing before 400 ml. maximum filling volume. Repeat
cystometry was performed immediately after the first study during left posterior tibial nerve
stimulation using a surface self-adhesive electrode on the ankle skin behind the internal malle-
olus with shocks in continuous mode at 10 Hz. frequency and 200 milliseconds wide. Volume
comparison was done at the first involuntary detrusor contraction and at maximum cystometric
capacity. The test was considered positive if volume at the first involuntary detrusor contraction
and/or at maximum cystometric capacity increased 100 ml. or 50% during stimulation in com-
pared with standard cystometry volumes.

Results: Mean first involuntary detrusor contraction volume on standard cystometry was
162.9 * 96.4 ml. and it was 232.1 = 115.3 ml. during posterior tibial nerve stimulation. Mean
maximum cystometric capacity on standard cystometry was 221 = 129.5 ml. and it was 277.4 *
117.9 ml. during stimulation. Posterior tibial nerve stimulation was associated with significant
improvement in first involuntary detrusor contraction veolume (p <0.0001) and significant im-
provement in maximum cystometric capacity (p <0.0001). The test was considered positive in 22
of the 44 patients.

Conclusions: These results suggest an objective acute effect of posterior tibial nerve stimula-
tion on urodynamic parameters. Improved bladder overactivity is an encouraging argument to
propose posterior tibial nerve stimulation as a noninvasive treatment modality in clinical
practice.

KEey WORDS: electrical stimulation, urodynamics, tibial nerve, urinary incontinence

For many years peripheral electrical stimulation has been
widely used to treat urinary disorders.1-? Different stimula-
tion modalities for various pathological conditions were
tested. Chronic perineal muscles stimulation proved to be
safe and effective for stress urinary incontinence.! Acute
perineal nerve stimulation (dorsal nerve of the penis) was
effective for decreasing detrusor hyperreflexia in spinal cord
injury cases.5 Chronic electrical stimulation of perineal skin/
sacral dermatomes was used to manage urge incontinence
and many studies have had good and consistent results.+6-8
Recently sacral neuromodulation with surgical implantation
of an S3 stimulator was proposed to treat various urinary
symptoms, especially intractable urge incontinence and uri-
nary frequency. More recently posterior tibial nerve stimu-
lation has been used as a chronic treatment to improve urge

Accepted for publication January 17, 2003.

incontinence and frequency.? 1% Surprisingly sparse urody-
namic data on the efficacy of chronic posterior tibial nerve
stimulation are available. Moreover, urodynamic parameters
evaluations have only been reported before and after chronic
treatment with posterior tibial nerve stimulation.? Indeed, to
our knowledge no study has been performed to determine
urodynamic effects following acute posterior tibial nerve
stimulation. We studied by urodynamic investigation possi-
ble detrusor activity modifications during acute tibial nerve
stimulation in a population presenting with symptoms (urge
incontinence and frequency) secondary to overactive bladder.

MATERIAL AND METHODS

Study design and subjects. The study group consisted of 44
patients with a history of voiding dysfunction. There were 29
women and 15 men with a mean age =SD of §3.3 + 18.2
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URODYNAMIC EFFECT OF TIBIAL NERVE STIMULATION

years. All patients had irritative symptoms with urge incon-
tinence, urgency and frequency. These patients had demon-
strable overactive bladder on routine cystometry with invol-
untary detrusor contraction appearing before 400 ml.
maximum filling volume. The etiology was multiple sclerosis
13 cases, spinal cord injury in 15, brain lesion (brain injury,
stroke or Parkinson’s disease) in 9 and idiopathic instability
in 7 without apparent neurological disease. All patients pro-
vided a clinical history and underwent examination, urinal-
ysis and urodynamic studies. All patients provided consent to
participate in the study. The study was approved by the local
ethics committee.

Procedure. The urodynamic methodology complied with
International Continence Society recommendations. Cystom-
etry was performed with the patient supine through a double
lumen 8Fr catheter with computerized analysis of results.
Cystometry was done using normal saline at 25C to 30C. The
- filling rate was 50 ml. per minute. The study inclusion crite-
rion was involuntary detrusor contraction during the filling
procedure before 400 ml. maximum cystometric volume. Wa-
ter filling was stopped if leakage occurred or a cystometric
volume of 400 ml. was achieved. Volume at the first involun-
tary detrusor contraction and at maximum cystometric ca-
pacity were noted.

Repeat cystometry at a 50 ml. per minute filling rate was
performed immediately after posterior tibial nerve stimula-
tion. Stimulation was done using a self-adhesive surface
stimulation electrode without an implanted needle electrode.
Contact electrodes were placed with electrode gel on the
ankle skin with the negative electrode behind the internal
malleolus and the positive electrode 10 cm. above the nega-
tive electrode. The correct position of the negative electrode
was determined by visualization of rhythmic flexion of the
toes secondary to plantar muscle contraction during stimu-
lation delivered at 1 hz. The intensity level was then chosen
as the intensity immediately under the threshold determin-
ing motor contraction. In addition, no pain was to be noted
during the stimulation procedure, which necessarily had to
be comfortable for the patient. Stimulation frequency during
cystometry was then applied at 10 Hz. and a pulse width of
200 milliseconds in continuous mode. This second cystometry
during posterior tibial nerve stimulation was started imme-
diately after determining the chosen stimulation. Neuro-
stimulation was continuous during the whole second study.
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Fic. 1. Improvement in bladder volume at first involuntary detru-
sor contraction (Ist IDC) following surface stimulation with 10 Hz.
for 200 milliseconds of posterior tibial nerve (PTN) at ankle during
mid fill cystometry in patients with overactive bladder (Student test
p <0.0001).
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A comparison was done between volume at the first invol-
untary detrusor contraction and at maximum cystometric
capacity for standard cystometry and for cystometry during
posterior tibial nerve stimulation. If on the second cystom-
etry during stimulation the first involuntary detrusor con-
traction occurred at a volume that was 100 ml. or 50% more
than the first involuntary detrusor contraction volume on
standard cystometry, the test was considered positive (fig. 1).
Likewise the test was also considered positive if maximum
cystometric capacity following posterior tibial nerve stimula-
tion increased more than 100 ml. or more than 50% volume
compared with standard cystometry. Otherwise the test was
considered negative. For statistical study of different associ-
ations the Student test for patient age, and volume at the
first involuntary detrusor contraction and at maximum cys-
tometric capacity was used with significance considered at
p <0.01.

RESULTS

Mean first involuntary detrusor contraction on standard
cystometry was 162.9 + 96.4 ml., while it was 232.1 *+ 115.3
ml. during posterior tibial nerve stimulation (table 1, fig. 1).
Mean maximum cystometric capacity on standard cystom-
etry was 221 = 129.5 ml., while it was 277.4 = 117.9 ml.
during stimulation (table 1, fig. 2). During stimulation im-
provement was significant for the first involuntary detrusor
contraction and for maximum cystometric capacity (each
p <0.0001).

Regarding the increase of more than 50% in first involun-
tary detrusor contraction volume during stimulation com-
pared with standard cystometry the test was positive in 21 of

TaBLE 1. Urodynamic parameters before and during posterior - -
tibial nerve stimulation in 44 patients with overactive bladder

Mean Vol. £ SD (range) (ml.)

First involuntary detrusor contraction: .
Baseline
Posterior tibial nerve stimulation
Max. cystometric capacity:
Baseline
Posterior tibial nerve stimulation

* Student test p <0.0001.

1629 £ 96.4  (2-375)
232.1 = 115.3 (55—400)*

221 + 129.5 (14—400)
277.4 * 117.9* (70-400)
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FiG. 2. Improvement in maximum cystometric capacity (MCC)
following surface stimulation with 10 Hz. for 200 milliseconds of
posterior tibial nerve (PTN) at ankle during mid fill cystometry in
patients with overactive bladder (Student test p <0.0001).
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F1G. 3. Standard cystometry in 42-year-old patient with multiple sclerosis presenting with urge incontinence, frequency and urgency

shows overactive bladder with noninhibited detrusor contraction.
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Fic. 4. Cystometry following surface stimulation with 10 Hz. of pésterior tibial nerve at ankle demonstrates improvement in urodynamic

parameters with suppression of involuntary detrusor contractions.

the 44 cases (figs. 3 and 4). Regarding the increase of more
than 100 ml. in first involuntary detrusor contraction volume
during stimulation, the test was positive in 13 cases. Regard-
ing the improvement of more than 50% of maximum cysto-
metric capacity during posterior tibial nerve stimulation, the
test was positive in 15 cases. Regarding improvement of more
than 100 ml. of first involuntary detrusor contraction volume
during stimulation, the test was positive in 11 cases. Globally
with 1 at least of the 4 previous criteria the test was consid-
ered positive in 22 cases (50%). Only 1 patient had improved
maximum cystometric capacity without an increase in first
involuntary detrusor contraction volume of more than 100
ml. or 50%.

DISCUSSION

Patients with irritative symptoms such as frequency,
urgency and urge incontinence secondary to detrusor in-
stability or hyperreflexia are habitually treated with anti-
cholinergic drugs. However, in some patients anticholin-
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ergic drugs may have no efficacy for urinary symptoms
immediately or after months of treatment. Moreover, these
drugs may have side effects (dry mouth, constipation, blur-
ring eyes, hesitancy or urinary retention), which can lead
to the cessation of treatment despite its efficacy. Finally
detrusor overactivity may persist despite treatment with a
high risk of reflux or renal complications in neurologic
cases. In all of these cases alternative therapeutic solu-
tions have been proposed before bladder augmentation,
such as bladder training and perineal electrical stimula-
tion. Recently local drug treatments have been tested,
including intravesical instillation of capsaicin or resinif-
eratoxin and and botulinum-A toxin injections into the
detrusor. Meanwhile, these treatments are actually only
proposed in neurological cases, especially spinal cord in-
jury with intractable overactivity, which can lead to ure-
teral reflux and kidney damage. Moreover, these treat-
ments are only available for pharmaceutical trials and
need invasive protocols.
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The use of electrostimulation to improve bladder storage
capacity has a long history. Various types of neurostimula-
tion have been tried for urge incontinence treatment, fre-
quency and urgency but also for stress urinary incontinence.
Sacral anterior root stimulation and S3 neuromodulation!!
have been well evaluated with real benefits of these devices
for bladder overactivity control. These techniques are safe
and effective but they require surgical implantation and a
test period, which can limit their use. Pudendal nerve stim-
ulation, anal or vaginal stimulation and more generally sur-
face stimulation on the perineal area have been evaluated for
various conditions, such as stress urinary incontinence and
irritative symptoms. Many clinical studies have demon-
strated their efficacy to decrease incontinence episodes, uri-
nary frequency and urge sensation, and increase bladder
capacity* 6 7.12-1¢ using quality of life instruments, and fre-
quency and volume charts.

On the other hand, urodynamic studies of the effects of
chronic electrostimulation are less frequent (table 2).6.8.12-15
Various sites of stimulation have been tested (perianal skin,
sphincter stimulation, dorsal penile or clitoris nerve, quadri-
ceps and hamstring muscles) and different types of patients
have been studied with idiopathic detrusor instability or
detrusor hyperreflexia, especially concerning spinal cord in-
Jjury. Thus, transcutaneous electrical stimulation applied to
the perianal skin has been demonstrated to be efficacious for
abolishing detrusor instability and increasing mean volume
at first bladder sensation and mean total bladder capaci-
ty.8.14.16 Meanwhile, other studies have not shown signifi-
cant changes in cystometric findings after chronic electro-
stimulation (volume at first involuntary detrusor
contraction, duration of phasic contractions or bladder capac-
ity).812.13 However, clinical improvements were noted in
these studies, including increased functional capacity, de-
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creased daily number of voids and improved quality of life
measures.8 13

The urodynamic effects of acute electrical stimulation on
detrusor activity is also less reported (table 3).5.6.16-20 De-
trusor hyperreflexia in patients with chronic suprasacral
spinal cord injury has especially been studied.5.16.19.20 Sjg_
nificant differences in bladder capacity were found during
electrostimulation of the dorsal penile or clitoris nerve via
surface electrodes® and during percutaneous sacral nerve
neurostimulation.1® Bladder volume at first uninhibited con-
traction was also increased and maximum detrusor pressure
during uninhibited contractions decreased during sacral root
stimulation.1® Noninvasive third sacral nerve (S3) stimula-
tion and its acute effect on urodynamic parameters were also
tested.1¢ Transcutaneous electrical stimulation was applied
on the skin overlying S3 dermatomes (junction of the buttock
and upper thigh) and a statistically significant increase in
bladder storage capacity without a corresponding decrease in
detrusor pressure was observed in the 74 neurostimulated
patients.16 Electrical current was also delivered to the supra-
pubic region and third sacral foramen via a transcutaneous
electrical nerve stimulator. A decreased mean maximum am-
plitude of detrusor contraction was noted.?

McGuire et al were the first to report the efficacy of direct
electrical stimulation of the posterior tibial nerve in patients
with urge incontinence.* More recently several studies have
been done to evaluate intermittent percutaneous posterior
tibial nerve stimulation as a treatment in patients who pre-
sented with symptoms of bladder overactivity (urgency and
frequency syndrome, and/or urge incontinence).?-10 A statis-
tically significant decrease was observed in leakage episodes,
the number of pads used, voiding frequency and nocturia,
and an equal increase in the mean and smallest volumes
voided. Two-thirds of the cases were classified as treatment

TABLE 2. Literature on chronic effect of electrostimulation

Increase (No. pts.)

References II;I;; Electrostimulation Modality Disease (No. pts.) %88;:::321:}' ] First Uninhibited
) Max. Capacity Contraction
Nakamura et al¢ 21 Perianal skin Detrusor instability 62 — —
Petersen et a]¥? 13  Sphincter stimulation 12 days, 30 Detrusor hyperreflexia 0 0 0
mins. twice daily
Okada et al6 19 Quadriceps + hamstring muscles, Detrusor instability (5) — Greater than 50% (11/19)
20 mins./day, 14 days Detrusor hyperreflexia (14) .
Previnaire et al'? 6 Dorsal penile or clitoris nerve Detrusor hyperreflexia 0 0 0
Klingler et al'4 15 Stoller afferent nerve stimulator Detrusor instability 76.9 197 to 252 M. (15/15)
4-15 mos.
Soomro et al® 43 Perianal region Detrusor instability 0 0 0
TABLE 3. Literature on acute effect of electrostimulation
References Electrostimulation Site II;I;;' Disease Main Results
Nakamura et al?  Perianal skin 25 Frequency, urgency or Inhibition of detrusor instability in 4/8 pts. + increased
incontinence max. cystometric capacity in 5/25
Previnaire et al® Dorsal penile or clitoris nerve 10 Spinal cord injury Significant increase in bladder capacity vs. baseline
surface electrodes (318.5 vs. 155.5 ml., p <0.007)
Bower et all? Suprapubic region + third sacral Decreased mean max. detrusor contraction wt.
foramina
Yamanishi et Vaginal electrode or surface 33 Detrusor overactivity Bladder capacity at first desire to void + max. cysto-
al® electrode on dorsal part of penis metric capacity increased significantly during
stimulation (p = 0.0015 + 0.0229, respectively)
Chartier-Kastler ~ Sacral neurostimulation (S3) 14 Spinal cord injury Statistically significant differences in max. bladder
et al!® capacity (206.8 ml.), bladder vol. at first uninhibited
contraction (151.5 ml.) + max. detrusor pressure
during uninhibited contractions (—23.4 cm. Hy0)
Walsh et allé Transcutaneous electrical stimula- 74 Idiopathic instability, Max. cystometric capacity increased significantly during
tion of third sacral nerve (skin multiple sclerosis + stimulation (p = 0.0002)
overlying S3 dermatomes, junc- spinal cord injury
tion of buttock and upper thigh)
Lee and Dorsal nerve of penis 1 Incomplete spinal cord Suppressive effect of electric stimulation on hyperreflexic
Creasey?® injury contractions
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successes. In these studies stimulation was delivered using a
34 gauge stainless steel needle inserted about 3 finger
breadths cephalad to the medial malleolus, between the pos-
terior margin of the tibia and soleus muscle. We chose an-
other technique that is less invasive using disposable, self-
adhesive contact electrodes. This technique is cheap,
noninvasive and free of pharmaceutical side-effects. More-
over, stimulation outside of the anogenital region has higher
acceptance by patients.

In our series a significant statistical difference was noted
between the 2 groups but there were many failures. Compar-
isons in specific groups (hyperreflexia versus instability,
multiple sclerosis versus spinal cord injury, male versus fe-
male and so forth, failed to reveal significance. This finding
was probably due to poor patients homogeneity, including
neuropathic and nonneuropathic groups. The second reason
is that many patients had severe detrusor overactivity with
low detrusor capacity. This severe detrusor overactivity may
be less sensitive to posterior tibial nerve stimulation. In the
methodology we chose the limit of 400 ml. maximum filling to
standardize the procedure and avoid difficult interpretation
of bladder overactivity at high capacities. Another remark
concerns the possible effect of habituation due to repeat cys-
tometry on the recorded increase in urodynamic volume pa-
rameters. This effect is possible and other studies are neces-
sary to determine its interference.

Posterior tibial nerve stimulation inhibits bladder activity
by depolarizing somatic sacral and lumbar afferent fibers.2
Afferent stimulation provides central inhibition of the
preganglionic bladder motor neurons through a direct route
in the sacral cord.! Meanwhile, the neuromodulation of the
micturition reflex allowed by posterior tibial nerve stimula-
tion remains unclear. Modification of perineal spasticity may
be one of the different mechanisms involved in neurological
cases. Indeed, the effect of afferent cutaneous electrical stim-
ulation on the spasticity of leg muscles is well known. Trans-
cutaneous electrical nerve stimulation at the usual intensity
only stimulates sensory fibers. This technique is widely used
for pain management and many commercial devices are
available. Transcutaneous electrical nerve stimulation ap-
plied to the sural nerve may induce short-term post-
stimulation inhibitory effects on abnormally enhanced
stretch reflex activity in patients with spasticity of cerebral
origin. Likewise, transcutaneous electrical nerve stimulation
applied in those with spastic hemiparesis caused an imme-
diate increase in soleus H reflex latencies that was evident
for up to 60 minutes after stimulation in more than 75%. The
short-term effects of transcutaneous electrical nerve stim-
ulation on the H reflex and spinal spasticity was evaluated
in spinal cord injured subjects. Although statistical anal-
yses failed to reveal significant effects of transcutaneous
electrical nerve stimulation on H reflex amplitude, there
was a significant decrease in scores for the Achilles tendon
reflex and the modified Ashworth test. In spastic cases the
mean peak-to-peak amplitude of H reflexes, F waves, H/M
and F/M ratios were significantly decreased and the mean
latencies of H reflexes and F waves were significantly
increased after the application of transcutaneous electrical
nerve stimulation. Other studies have suggested an indi-
rect action of transcutaneous electrical nerve stimulation
on the central nervous system, especially a modification on
the dorsal column-medial lemniscal pathway. When trans-
cutaneous electrical nerve stimulation was applied to the
palm distal to the median nerve stimulation used for so-
matosensory evoked potentials, cortical N20/P25 amplifi-
cation disappeared, evidence that transcutaneous electri-
cal nerve stimulation suppresses the central amplification
phenomenon, most probably at the level of the cuneate
nucleus. A modification of somatovisceral reflexes can be
discussed, as previously described for gastric electrical
activity modified by transcutaneous electrical nerve stim-
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ulation and evaluated by gastric myoelectric activity meas-
ured by electrogastrography.

CONCLUSIONS

Posterior tibial nerve stimulation is a minimally invasive
technique that can suppress detrusor instability or hyperre-
flexia. Improved bladder capacity is an encouraging finding
that further supports its use as a noninvasive treatment
modality in clinical practice. However, there is no argument
in this study suggesting that posterior tibial nerve stimula-
tion may predict S3 neuromodulation failure. Thus, S3 neu-
romodulation remains indicated in patients in whom poste-
rior tibial nerve stimulation has failed. Furthermore,
posterior tibial nerve stimulation may be proposed as a test
to select candidates for definitive S3 neuromodulation, which
is simpler than the several days of clinical evaluation follow-
ing an S3 stimulation test. However, further studies are
required to test this hypothesis.
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DETAILED ACTION
Notice of Pre-AlA or AlA Status
The present application is being examined under the pre-AlIA first to invent provisions.
Claim Rejections - 35 USC § 112

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

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

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

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

Claims 10-17 are rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AlA), second paragraph,
as being indefinite for failing to particularly point out and distinctly claim the subject matter which the
inventor or a joint inventor, or for pre-AlA the applicant regards as the invention. In regards to claims
10, 12, 14, and 16, it is unclear what, if any, steps are required by “detecting...as an indicator of”, or that
the method merely requires determining the presence of electrical conduction. Claims 11, 13, 15, and
17 are rejected due to their dependency.

Claim Rejections - 35 USC § 102

In the event the determination of the status of the application as subject to AIA 35 U.S.C. 102
and 103 (or as subject to pre-AlA 35 U.S.C. 102 and 103) is incorrect, any correction of the statutory
basis for the rejection will not be considered a new ground of rejection if the prior art relied upon, and
the rationale supporting the rejection, would be the same under either status.

The following is a quotation of the appropriate paragraphs of pre-AlA 35 U.S.C. 102 that form
the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —
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(b) the invention was patented or described in a printed publication in this or a foreign country or in
public use or on sale in this country, more than one year prior to the date of application for patent in
the United States.

Claim(s) 5-7, 9, and 14 is/are rejected under pre-AlA 35 U.S.C. 102(b) as being anticipated by
Amarenco et al. (“Urodynamic effect of acute transcutaneous posterior tibial nerve stimulation in
overactive bladder,” Journal of Urology, 169, 2210-2215, June 2003; hereinafter “Amarenco”).

In regards to claim 5, Amarenco discloses non-invasively positioning a first portion of a patient’s
body with respect to an electrical stimulator such that a branch of a posterior tibial nerve is in proximity
(abstract); passing a current through the stimulator; and delivering electrical stimulus from the electrical
stimulator to treat overactive bladder or incontinence (page 2211, “Procedure,” second full paragraph).

In regards to claim 6, positioning comprises positioning an electrode patch upon a foot of the
patient (page 2211, “Procedure,” “behind the internal malleolus).

In regards to claim 7, the method further comprises detecting a muscular response cause by

»n o

stimulation (page 2211, “Procedure,” “visualization of rhythmic flexion of the toes).

In regards to claim 9, the method further includes displaying physiological parameters detected
from the patient (Figs. 3 and 4).

In regards to claim 14, the method further includes detecting for presence of electrical
conduction at a second portion of the patient’s body distant from the first portion as an indicator of
proper electrode placement (page 2211, “Procedure,” visualization of rhythmic flexion of the toes).

Claim Rejections - 35 USC § 103

In the event the determination of the status of the application as subject to AIA 35 U.S.C. 102

and 103 (or as subject to pre-AlA 35 U.S.C. 102 and 103) is incorrect, any correction of the statutory

basis for the rejection will not be considered a new ground of rejection if the prior art relied upon, and

the rationale supporting the rejection, would be the same under either status.
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The following is a quotation of pre-AIA 35 U.S.C. 103(a) which forms the basis for all obviousness

rejections set forth in this Office action:

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

Claim 8 is/are rejected under pre-AIA 35 U.S.C. 103(a) as being unpatentable over Amarenco in
view of Mann et al. (US 2002/0055761, hereinafter “Mann”). Amarenco discloses the essential features
of the claimed invention except for activating for a duration of about 30 minutes per week. However,
Mann teaches that it was known in the art of tibial nerve stimulation to deliver stimulation for a
duration of about 30 minutes per week (par. 0038) to provide the predictable results of a treatment
regimen that has been established to be efficacious in reducing symptoms of incontinence. Therefore, it
would have been obvious to one having ordinary skill in the art at the time the invention was made to
modify Amarenco by stimulating for a duration of about 30 minutes per week to provide the predictable
results of a treatment regimen that has been established to be efficacious in reducing symptoms of
incontinence.

Claims 10-13, 15, and 17 is/are rejected under pre-AlA 35 U.S.C. 103(a) as being unpatentable
over Amarenco in view of Lund et al. (US 2007/0265675, hereinafter “Lund”). Amarenco discloses the
essential features of the claimed invention including optimizing stimulation parameters by looking at the
muscular response of the patient (page 2211, “Procedure”), but does not expressly disclose determining
that response with an electrode or that the presence of conduction as an indicator of electrode
migration or electrode malfunction. Lund teaches determining stimulation response with EMG
electrodes (e.g., 146) as an indicator of electrode migration (par. 0037) or electrode malfunction (by
virtue of its migration) to provide the predictable results of optimizing therapy based on feedback from

the patient (par. 0035). Furthermore, it is well-known in the art to embody surface EMG electrodes as
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patches to provide the predictable results of comfortable and self-carrying electrodes that do not
require a user to hold them in contact with the body. Therefore, it would have been obvious to one
having ordinary skill in the art at the time the invention was made to modify Amarenco by determining
stimulation response with EMG electrodes as an indicator of electrode migration or electrode
malfunction to provide the predictable results of optimizing therapy based on feedback from the
patient, and embody the surface EMG electrode as a patch to provide the predictable results of
comfortable and self-carrying electrodes that do not require a user to hold them in contact with the
body.

Conclusion

Applicant's amendment necessitated the new ground(s) of rejection presented in this Office
action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). Applicant is reminded of the
extension of time policy as set forth in 37 CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE MONTHS from
the mailing date of this action. In the event a first reply is filed within TWO MONTHS of the mailing date
of this final action and the advisory action is not mailed until after the end of the THREE-MONTH
shortened statutory period, then the shortened statutory period will expire on the date the advisory
action is mailed, and any extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing
date of the advisory action. In no event, however, will the statutory period for reply expire later than
SIX MONTHS from the date of this final action.

Any inquiry concerning this communication or earlier communications from the examiner
should be directed to MICHAEL WILLIAM KAHELIN whose telephone number is (571)272-8688. The

examiner can normally be reached on M-F, 8-5.
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Examiner interviews are available via telephone, in-person, and video conferencing using a
USPTO supplied web-based collaboration tool. To schedule an interview, applicant is encouraged to use
the USPTO Automated Interview Request (AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s supervisor,
Niketa Patel can be reached on (571)272-4156. 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.

/MICHAEL W KAHELIN/
Primary Examiner, Art Unit 3792
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Attorney Docket No.: EMKNNZ00505

I hereby certify that this correspondence is being EFS-Web transmitted to the USPTO on the date shown below.

Date: November 14, 2019 Signature: /Laura L. Gallagher/ (Laura L. Gallagher)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application No.: 15/665,152
Confirmation No.: 6227

Filing Date: July 31, 2017

Inventor(s): Daniel R. BURNETT

Title: METHODS AND DEVICES FOR PERFORMING ELECTRICAL
STIMULATION TO TREAT VARIOUS CONDITIONS

Examiner: Michael W. Kahelin

Group Art Unit: 3792

RESPONSE TO NON-FINAL OFFICE ACTION

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450
Dear Sir:

This is in response to the non-final Office Action dated July 15, 2019 for which a
response was due on October 15, 2019. Filed herewith is a Petition and fee for a one-month
extension of time, thereby extending the deadline for response to November 15, 2019.
Accordingly, this response is timely filed. Reconsideration and allowance of the pending
claims, as amended, in light of the Remarks presented herein are respectfully requested.

Amendments to the Claims are reflected in the listing of claims which begins on
page 2 of this paper.

Remarks begin on page 5 of this paper.

1of7
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AMENDMENTS TO THE CLAIMS

This listing of claims will replace all prior versions, and listings, of claims in the
application:
In the claims

1.-4. (Canceled)

5. (Currently Amended): A method of treating overactive bladder or incontinence,

comprising:
non-invasively positioning a transettaneeus-electrode-en-skin first portion of a
patient’s body relative to an electrical stimulator such that #r-preximity-te-a-tibialnerve-or a

branch of a posterior tibial nerve within the first portion of the body is in proximity to the

electrical stimulator thereef;

aectivating-the-pulse-generatersuehthat passing a current through the electrical

stimulator; and-pslsesHow-alongthe-tibial nerve-ora

delivering an electrical stimulus from the electrical stimulator to the branch of the

posterior tibial nerve thereefthe-eurrent-pulses—eontigured (o treat overactive bladder or

incontinence.

6. (Currently Amended): The method of claim 5, wherein non-invasively positioning
inserting-an-end-of the-perentaneousneedle-eleetrode comprises positioning an electrode
patch in communication with the electrical stimulator upon a foot asertingthe-end-near-orat
an-anlde of the patient.

20f7 .. . .
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7. (Currently Amended): The method of claim 5, further comprising detecting a

muscular response caused by an electrical conduction or stimulation of the branch of the

posterior tibial nerve anerve—museleor-body-tissue.

8. (Currently Amended): The method of claim 5, wherein delivering the electrical

stimulus aetivating-the-pulse-generator comprises activating the electrical stimulator for a

duration of about 30 minutes per week to treat the patient.

9. (New): The method of claim 5 further comprising displaying physiological

parameters detected from the patient.

10. (New): The method of claim 5 further comprising detecting for a presence of
electrical conduction at a second portion of the patient’s body distant from the first portion as

an indicator of electrode migration from the first portion.

11. (New): The method of claim 10 wherein detecting for the presence of electrical

conduction comprises detecting via an electrode patch positioned upon the second portion.

12. (New): The method of claim 5 further comprising detecting for a presence of
electrical conduction at a second portion of the patient’s body distant from the first portion as

an indicator of electrode malfunction from the first portion.

13. (New): The method of claim 12 wherein detecting for the presence of electrical

conduction comprises detecting via an electrode patch positioned upon the second portion.

14. (New): The method of claim 5 further comprising detecting for a presence of
electrical conduction at a second portion of the patient’s body distant from the first portion as

an indicator of proper electrode placement upon the first portion.

15. (New): The method of claim 14 wherein detecting for the presence of electrical

conduction comprises detecting via an electrode patch positioned upon the second portion.

30f7 .. . .
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16. (New): The method of claim 5 further comprising detecting for a presence of
electrical conduction through tissue at a second portion of the patient’s body distant from the

first portion as an indicator of electrode placement upon the first portion.

17. (New): The method of claim 16 wherein detecting for the presence of electrical
conduction through tissue comprises detecting via an electrode patch positioned upon the

second portion.

4 of 7 .. . .
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REMARKS

Claims 1-8 were pending in the present application. By virtue of this response,
claims 1-4 have been canceled, claims 5-8 have been amended, and new claims 9-17 have
been added. Accordingly, claims 5-17 are currently under consideration. Amendment and
cancellation of certain claims is not to be construed as a dedication to the public of any of the

subject matter of the claims as previously presented. No new matter has been added.

Rejections under 35 U.S.C. §102(b)

Claims 1-2, 5-6 are rejected under 35 U.S.C. §102(b) as allegedly being anticipated
by Williams et al. (U.S. Pub. 2005/0171576) as evidenced by FEini et al. (U.S. Pat. 6,432,037)

Claim 5 has been amended to recite a “method of treating overactive bladder or
incontinence, comprising: non-invasively positioning a first portion of a patient’s body
relative to an electrical stimulator such that a branch of a posterior tibial nerve within the first
portion of the body is in proximity to the electrical stimulator; passing a current through the
electrical stimulator; and-delivering an electrical stimulus from the electrical stimulator to the
branch of the posterior tibial nerve to treat overactive bladder.”

The cited reference of Williams et al. (or Eini et al.) show or describe each of the
limitations as presently amended. Therefore, independent claim 5 is patentable over
Williams et al. and its dependent claims are patentable for at least the same reasons.

Claims 1-2 have been canceled rendering as moot the rejection to these claims.

Accordingly, Applicant respectfully requests the reconsideration and withdrawal of

the rejection under 35 U.S.C. §102(b).

Rejections under 35 U.S.C. §103(a)

Claims 3-4, 7-8 are rejected under 35 U.S.C. §103(a) as allegedly being unpatentable
over Williams et al. in view of Mann et al. (U.S. Pub. 2002/0055761).

Dependent claims 3-4, 7-8 depend ultimately from respective independent claims 1, 5
and are patentable over Williams et al. for the same reasons above. Mann et al. fails to cure
the defects of Williams et al. and the claims are therefore patentable over each of the

references alone or in combination.

50f7 .. . .
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Accordingly, Applicant respectfully requests the reconsideration and withdrawal of

the rejection under 35 U.S.C. §103(a).

Double Patenting

Claims 1-8 are rejected on the ground of nonstatutory obviousness-type double
patenting as being unpatentable over claims 1-8 of U.S. Pat. 9,387,338.

Applicant will consider the filing of a Terminal Disclaimer upon an indication of

allowability of the claims.

60of7 .. . .
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CONCLUSION

In view of the above, each of the presently pending claims in this application is
believed to be in condition for allowance. Accordingly, the Examiner is respectfully
requested to withdraw the outstanding rejections and pass this application to issue. If it is
determined that a telephone conference would expedite the prosecution of this application,
the Examiner is invited to telephone the undersigned at the number given below.

In the event the appropriate fee and/or petition is not filed herewith and the U.S.
Patent and Trademark Office determines that an extension and/or other relief is required,
Applicant petitions for any required relief including extensions of time and authorize the
Commissioner to charge the cost of such petitions and/or other fees due in connection with
this filing and all documents filed herewith to Deposit Account No. 50-3973 referencing
Attorney Docket No. EMKNNZ00505.

Respectfully submitted,

/Johney U. Han/

Johney U. Han
Registration No. 45,565

Customer No. 40518
Levine Bagade Han LLP
2400 Geng Road, Suite 120
Palo Alto, CA 94303
Direct: (650) 242-4217
Fax: (650) 284-2180
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Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Application No. Applicant(s)

15/665,152 BURNETT, Daniel R.
Office Action Summary Examiner ArtUnit | AIA (FITF) Status
MICHAEL W KAHELIN 3792 No

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

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

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

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

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

Status
1)v] Responsive to communication(s) filed on 7/31/2017.
[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon
2a)[] This action is FINAL. 2b) v This action is non-final.

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

4)(] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under £x parte Quayte, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5) Claim(s)  1-8 is/are pending in the application.

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

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

Application Papers
10)(J The specification is objected to by the Examiner.
11)}(v) The drawing(s) filed on 7/31/2017 is/are: a)l¥} accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

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

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

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

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

Attachment(s)

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

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

Paper No(s)/Mail Date

U.S. Patent and Trademark Office

PTOL-326 (Rev. 11-13) Office Action Summary
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Application/Control Number: 15/665,152 Page 2
Art Unit: 3792

DETAILED ACTION
Notice of Pre-AlA or AlA Status
The present application is being examined under the pre-AlIA first to invent provisions.
Claim Rejections - 35 USC § 102
In the event the determination of the status of the application as subject to AIA 35 U.S.C. 102
and 103 (or as subject to pre-AlA 35 U.S.C. 102 and 103) is incorrect, any correction of the statutory
basis for the rejection will not be considered a new ground of rejection if the prior art relied upon, and
the rationale supporting the rejection, would be the same under either status.
The following is a quotation of the appropriate paragraphs of pre-AlA 35 U.S.C. 102 that form
the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

(b) the invention was patented or described in a printed publication in this or a foreign country or in
public use or on sale in this country, more than one year prior to the date of application for patent in
the United States.

Claim(s) 1, 2, 5, and 6 is/are rejected under pre-AlA 35 U.S.C. 102(b) as being anticipated by
Williams et al. (US 2005/0171576, hereinafter “Williams”) as evidenced by Eini et al. (US 6,432,037,
hereinafter “Eini”).

In regards to claims 1 and 5, Williams discloses applying an electrode patch to the outer surface
of the skin and the electrode patch (18) is electrically coupled with a controller unit including pulse
generator (12); electrically coupling a percutaneous electrode to the controller unit with a wire, the
electrode having an end for inserting in proximity to the tibial nerve and inserting the end of the
electrode in proximity to the tibial nerve (Figs. 1 and 12; pars. 0030 and 0037); and activating the pulse
generator such that current pulses flow along the tibial nerve and configured to treat overactive bladder
(par. 0037; see Eini at col. 1, lines 28-29 for evidence that “an overactive bladder [is] (typically referred

to as urge incontinence)”).
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Art Unit: 3792

In regards to claims 2 and 6, inserting the electrode comprises inserting the end near an ankle

(par. 0037; “medial malleolus”).
Claim Rejections - 35 USC § 103

In the event the determination of the status of the application as subject to AIA 35 U.S.C. 102
and 103 (or as subject to pre-AlA 35 U.S.C. 102 and 103) is incorrect, any correction of the statutory
basis for the rejection will not be considered a new ground of rejection if the prior art relied upon, and
the rationale supporting the rejection, would be the same under either status.

The following is a quotation of pre-AIA 35 U.S.C. 103(a) which forms the basis for all obviousness
rejections set forth in this Office action:

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

Claims 3, 4, 7, and 8 is/are rejected under pre-AlA 35 U.S.C. 103(a) as being unpatentable over
Williams in view of Mann et al. (US 2002/0055761, hereinafter “Mann”). Williams discloses the essential
features of the claimed invention except for detecting a muscular response caused by an electrical
conduction or stimulation of a nerve, muscle, or body, tissue; or that the activation of the pulse
generator comprises activating for a duration of about 30 minutes per week. However, Mann teaches
that it was known in the art of tibial nerve stimulation to detect a muscular response caused by an
electrical conduction or stimulation of a nerve, muscle, or body, tissue (par. 0154) to provide the
predictable results of determining the strength and/or duration of electrical stimulation to produce the
desired therapeutic effect in a particular patient; and that the activation of the pulse generator
comprises activating for a duration of about 30 minutes per week (par. 0038) to provide the predictable
results of a treatment regimen that has been established to be efficacious in reducing symptoms of

incontinence. Therefore, it would have been obvious to one having ordinary skill in the art at the time
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the invention was made to modify Williams by detecting a muscular response caused by an electrical
conduction or stimulation of a nerve, muscle, or body, tissue to provide the predictable results of
determining the strength and/or duration of electrical stimulation to produce the desired therapeutic
effect in a particular patient; and that the activation of the pulse generator comprises activating for a
duration of about 30 minutes per week to provide the predictable results of a treatment regimen that
has been established to be efficacious in reducing symptoms of incontinence.

Double Patenting

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

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d) may be used to
overcome an actual or provisional rejection based on nonstatutory double patenting provided the
reference application or patent either is shown to be commonly owned with the examined application,
or claims an invention made as a result of activities undertaken within the scope of a joint research
agreement. See MPEP § 717.02 for applications subject to examination under the first inventor to file

provisions of the AlA as explained in MPEP § 2159. See MPEP §§ 706.02(1)(1) - 706.02(1)(3) for
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applications not subject to examination under the first inventor to file provisions of the AlA. A terminal
disclaimer must be signed in compliance with 37 CFR 1.321(b).

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

Claims 1-8 are rejected on the ground of nonstatutory double patenting as being unpatentable
over claims 1-8 of U.S. Patent No. 9,757,584. Although the claims at issue are not identical, they are not
patentably distinct from each other because the claims of the instant application are broader than (i.e.,
“anticipated by”) the claims of the issued patent.

Claims 1-8 are rejected on the ground of nonstatutory double patenting as being unpatentable
over claims 1-8 of U.S. Patent No. 9,387,338. Although the claims at issue are not identical, they are not
patentably distinct from each other because the claims of the instant application are broader than (i.e.,
“anticipated by”) the claims of the issued patent. Please see the Eini reference cited above for evidence

that “an overactive bladder [is] (typically referred to as urge incontinence).”

Conclusion
Any inquiry concerning this communication or earlier communications from the examiner
should be directed to MICHAEL WILLIAM KAHELIN whose telephone number is (571)272-8688. The

examiner can normally be reached on M-F, 8-5.
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Examiner interviews are available via telephone, in-person, and video conferencing using a
USPTO supplied web-based collaboration tool. To schedule an interview, applicant is encouraged to use
the USPTO Automated Interview Request (AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s supervisor,
Niketa Patel can be reached on (571)272-4156. 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.

/MICHAEL W KAHELIN/
Primary Examiner, Art Unit 3792
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application No.: Not Yet Assigned
Confirmation Noo Concurrently Herewith
Filing Date; Not Yet Assigned
Inventor{s): Daniel R BURNETT

Title: METHODS AND DEVICES FOR PERFORMING ELECTRICAL
STIMULATION TO TREAT VARIOUS CONDITIONS

Examiner: Not Yet Assigned
Group At Uniat: Not Yet Assigned

INFORMATION DISCLOSURE STATEMENT

Commpissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1430
Dear Sir or Madam:

Pursaant to 37 CF R, §1.97 and §1.98, Applicants submit for consideration in the
above-captioned application the documents listed on the attached Form PTO/SB/AA8SaMh,
Copies of the documents were previousty submitted in an Information Disclosure Statement
andfor Office Action, directed to the related Application Number 15/036,910, filed February
29, 2016, and accordingly, copies are not incladed herewith. The Examiner is requested to

make these documents of record in the application.
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. Patent Application No.
. Patent Application No.

. Patent Application No,

. Pateni Application No.

. Patent Application No.
. Patent Application No.
. Patent Application No.

. Patent Application No.

12/695,087 filed January 27, 2010
11/866,329 filed October 2, 2007
12/508,529 filed July 23, 2009
12/469.625 filed May 20, 2000
12/469,358 filed May 20, 2009
12/469 365 filed May 20,
12/600,941 filed October |
12/509.304 filed July 24, 2
12/509.345 filed July 24, 2009
13/457 228 filed April 26, 2012
14/007 568 filed December 3, 2013
14/685 278 filed April 13, 2015
14949 735 filed November 23, 2015
12/509.362 filed July 24, 2009
15/436,538 filed February 17, 2017
13/456,016 filed Aprit 25, 2012
14/085,639 filed Noventber 20, 2013
14/676,635 filed April 1, 2018
14/931,702 filed November 3, 2015
15/056,910 filed Februwary 29, 2016
12790619 filed May 2&, 2040
13/840,936 filed March 15, 2013
15/084,356 filed March 29, 2016
15/474,875 filed March 3, 2017
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This Information Disclosure Statement is submitted with the application; accordingly,

no fee or separate requirements are requuired.
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Application No.: Not Yet Asstgned Attorney Docket No.: EMKNNZO0SOS

Under 37 CFR. §1.98(a)3}(3), any patents, publications, or other mformation lsted
herein that are not in the English langnage are relevant, as it 1s understood m 37 CFR.
§1.56{c} for reasons self-evident in the English and/or drawmng portions and/or due to is
citation by a foreign patent office or the U.S. Patent Office or court.

Applicants would appreciate the Examiner inttialing and retuming the Form
PTO/SB/8aM, indicating that the information has been considered and made of record
herem.

The mformation contained i this Information Disclosure Statement under 37 C.ER.
§1.97 and §1.98 15 not to be construed as a representation that: (1) a complete search has
been made; (31) additional information material 10 the examination of this application does
not exist; {111} the information, protocols, results and the like reported by third parties are
accurate or enabling; or (iv) the above information constitates prior art o the subject
myention.

in the event the appropriate fee and/or petition 15 not filed herewith and the UK
Patent and Trademark Office determines that an extension andior other relief is required,
Apphcants petition for any required relief including exiensions of time and authorize the
Commussioner {0 charge the cost of such petitions and/or other fees due in connection with

this filing and all documents filed herewith to Peposit Account No. 50-3973 referencing

Attorney Docket No. EMEKNNZOOS05. However, the Commissioner is not authorized to

charge the surcharge for late filing of an Qath or Declaration until issvance of a pre~exam

formalities Notice.
Respectiully subnutted,

Hohnev UL Haw!

Johney U Han
Registration No. 45,5638

Customer No, 40518
Levine Bagade Han LLP
2400 Geng Road, Suaite 120
Palo Alto, CA 94303
Direct: {630} 2424217
Fax: (630 284-2180

/MICHAEL W KAHELIN/ 07/12/2019

3af3 . . .
ALL REFERENCES CONSIDERED EXCEPT weErePetminemzdmationidMedrcal, Inc.

Ex. 1002, p. 218



CUSTOMIZED PTO/SB/08a/b (07-05)

Compiete if Known
Application Number 15/665,152

INFORMATION DISCLOSURE  [fine 22 July 31,2017
STATEMENT BY APPLICANT  [fisiteredivonior  |Daniel R. BURNETT

Substitute for form 1449/PTQ

Art Unit Not Yet Assigned
{Use as many sheets as necessary) Examiner Name Not Yet Assigned
Sheet 1 of 1 Attorney Docket Number | EMKNNZO00505
U.S. PATENT DOCUMENTS
Document Number - Pages, Columns, Lines, Where
Exami Cit Publication Date Name of Patentee or i
In)i(tieTs‘P * Noé“ Nurmber-Kind Gode? (if known) MM-DD-YYYY Applicant of Cited Document Re‘evantpgif:%e;p:;?aevant
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USPTO Patent Documents at www.uspto.gov or MPEP 801.04. ° Enter Office that issued the document, by the two-letter code (WIPQO Standard ST.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. *Kind of document by
the appropriate symbols as indicated on the document under WIPQ Standard ST. 16 if possible. ® Applicant is to place a check mark here if English language
Transiation is attached.

NON PATENT LITERATURE DOCUMENTS
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PO. Box 1450

ﬁaﬁsd;‘iz,g;i;\rgima 22313-1450
| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
15/665,152 07/31/2017 Daniel R. BURNETT EMKNNZ00505
CONFIRMATION NO. 6227
40518 POA ACCEPTANCE LETTER
LEVINE BAGADE HAN LLP

2400 GENG ROAD, SUITE 120

, ORI 00 AT
PALO ALTO, CA 94303

Date Mailed: 02/01/2019

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 01/28/2019.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/sibrahim/
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Attorney Docket No.: EMKNNZ00505

PTO/AIA/96 (08-12)

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

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

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

STATEMENT UNDER 37 CFR 3.73(c)
Daniel R. BURNETT

Application No./Patent No.: 19/665,152 Filed/Issue Date: July 31,2017
Titled: METHODS AND DEVICES FOR PERFORMING ELECTRICAL STIMULATION TO TREAT VARIOUS CONDITIONS

Applicant/Patent Owner:

EMKinetics, Inc. .a corporation

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

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

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

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

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

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

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

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

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

A. An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel 947935 , Frame 0560 , or for which a copy
thereof is attached.

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

1. From: To:

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

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

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

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

If you need assistance in completing the form, call 1 -8@&&?0%{819 gnA{;ﬁzﬁt(fﬂnR}I édl cal, Inc.
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STATEMENT UNDER 37 CFR 3.73(c)

3. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel _ ~~ ,Frame__ , orforwhich a copy thereof is attached.
4. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel _ ~~ ,Frame__ , orforwhich a copy thereof is attached.
5. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
6. From: To:

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

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

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

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

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

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

/Johney U. Han/ January 28, 2019
Signature Date

Johney U. Han 45,565

Printed or Typed Name Title or Registration Number

[Page 2 of 2]

Petitioner - Avation Medical, Inc.
Ex. 1002, p. 223




Electronic Acknowledgement Receipt

EFS ID: 34981705
Application Number: 15665152
International Application Number:
Confirmation Number: 6227

Title of Invention:

METHODS AND DEVICES FOR PERFORMING ELECTRICAL STIMULATION TO
TREAT VARIOUS CONDITIONS

First Named Inventor/Applicant Name:

Daniel R. BURNETT

Customer Number:

40518

Filer:

Johney U. Han/Emily Ackerman

Filer Authorized By:

Johney U. Han

Attorney Docket Number: EMKNNZ00505
Receipt Date: 28-JAN-2019
Filing Date: 31-JUL-2017
Time Stamp: 16:40:19

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment no
File Listing:
Document .. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
139509
1 Application Data Sheet 01—EMKNN200§05520;?01 28_ no 9
correcte _a S.p 12a56bdf7368e9642704299868c3e82118

045a8

Warnings: Petitioner - Avation Medical, Inc.
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Information:

This is not an USPTO supplied ADS fillable form

789767

02_EMKNNZ00505_20190128_
2 Power of Attorney no 1

power_of_attorney.pdf
d7b68348ef97a10c363a807e6640827964 1

b96d6

Warnings:

Information:

69724
3 Assignee showing of ownership per37 | 03_EMKNNZ00505_20190128_| o 2
CFR3.73 373c.pdf
f659bfebbf3f3e3dd0c62d19e17829ba7748|

a%91b
Warnings:
Information:

Total Files Size (in bytes): 999000

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Attorney Docket Number | EMKNNZ00505

Application Data Sheet 37 CFR 1.76 —
Application Number 15/665,152

—_—

METHODS AND DEVICES FOR PERFORMING ELECTRICAL STIMULATION TO TREAT VARIOUS

Title of Invention CONDITIONS

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:

[ 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 1
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
Daniel R. BURNETT
Residence Information (Select One) (® US Residency (O Non US Residency () Active US Military Service
City | San Francisco State/Province | CA Country of Residencd | US

Mailing Address of Inventor:

Address 1 588 Teresita Boulevard

Address 2

City San Francisco | State/Province CA
Postal Code | 94127 | Countryi us

All Inventors Must Be Listed - Additional Inventor Information blocks may be
generated within this form by selecting the Add button.

Correspondence Information:

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

[ ] An Address is being provided for the correspondence Information of this application.

Customer Number 40518

Email Address Patent@lbhip.com

Application Information:

Title of the Invention METHODS AND DEVICES FOR PERFORMING ELECTRICAL STIMULATION TO TREAT VARIOUS
CONDITIONS

Attorney Docket Number| EMKNNZ00505 Small Entity Status Claimed [X]

Application Type Nonprovisional

Subject Matter Utility

Total Number of Drawing Sheets (if any) Suggested Figure for Publication (if any) | 37
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Attorney Docket Number | EMKNNZ00505

Application Data Sheet 37 CFR 1.76 —
Application Number 15/665,152

METHODS AND DEVICES FOR PERFORMING ELECTRICAL STIMULATION TO TREAT VARIOUS

Title of Invention CONDITIONS

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

Publication Information:

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

Request Not to Publish. | hereby request that the attached application not be published under

] 35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the
subject of an application filed in another country, or under a multilateral international agreement, that requires
publication at eighteen months after filing.

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).

Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer
Number will be used for the Representative Information during processing.

Please Select One: (® Customer Number (O Us Patent Practitioner (O Limited Recognition (37 CFR 11.9)

Customer Number 40518

Domestic Benefit/National Stage Information:

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

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

Prior Application Status [ Pending

Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
Continuation of 15056910 2016-02-29
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EFS Web 2.2.12 Ex. 1002, p- 227




PTO/AIA/14 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032

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

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

. . Attorney Docket Number | EMKNNZ00505
Application Data Sheet 37 CFR 1.76 —
Application Number 15/665,152

Title of Invention

METHODS AND DEVICES FOR PERFORMING ELECTRICAL STIMULATION TO TREAT VARIOUS

CONDITIONS
Prior Application Status | Patented
Application I Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
15056910 Continuation of 14676635 2015-04-01 9387338 2016-07-12
Prior Application Status | Patented ,.
Application . Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
14676635 Continuation of 14085639 2013-11-20 9002477 2015-04-07
Prior Application Status | Abandoned
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
14085639 Continuation of 13456016 2012-04-25
Prior Application Status | Expired
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
13456016 Continuation of PCTUS2010054167 2010-10-26
Prior Application Status | Expired
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
PCTUS2010054167 Claims benefit of provisional 61279883 2009-10-26
Prior Application Status | Abandoned
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
14085639 Continuation in part of 12508529 2009-07-23
Prior Application Status | Abandoned
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
12508529 Continuation in part of 11866329 2007-10-02
Prior Application Status | Expired
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
11866329 Claims benefit of provisional 60848720 2006-10-02

Additional Domestic Benefit/National Stage Data may be generated within this form

by selecting the Add button.

Foreign Priority Information:
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. . Attorney Docket Number | EMKNNZ00505
Application Data Sheet 37 CFR 1.76

Application Number 15/665,152

. . METHODS AND DEVICES FOR PERFORMING ELECTRICAL STIMULATION TO TREAT VARIOUS
Title of Invention CONDITIONS

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 (PDX)‘ the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1).

Application Number Countryi Filing Date (YYYY-MM-DD) Access Codei (if applicable)

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

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 AlA.
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Application Data Sheet 37 CFR 1.76

Application Number 15/665,152

METHODS AND DEVICES FOR PERFORMING ELECTRICAL STIMULATION TO TREAT VARIOUS

Title of Invention CONDITIONS

Authorization or Opt-Out of Authorization to Permit Access:

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

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

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

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

A. Priority Document Exchange (PDX) - Unless box A in subsection 2 (opt-out of authorization) is checked, the
undersigned hereby grants the USPTO authority to provide the European Patent Office (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)

).

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

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

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

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

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent
[] application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant
application.
NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the
application in accordance with 37 CFR 1.14.
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Application Number 15/665,152
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METHODS AND DEVICES FOR PERFORMING ELECTRICAL STIMULATION TO TREAT VARIOUS

Title of Invention CONDITIONS

Applicant Information:

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

Applicant 1

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

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

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

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

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. Z

Organization Name EMKinetics, Inc.

Mailing Address Information For Applicant:

Address 1 101 Mississippi Street

Address 2

City San Francisco State/Province CA
Country | Us Postal Code 94107
Phone Number Fax Number

Email Address

Additional Applicant Data may be generated within this form by selecting the Add button.

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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. . METHODS AND DEVICES FOR PERFORMING ELECTRICAL STIMULATION TO TREAT VARIOUS
Title of Invention CONDITIONS

Assignee 1

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.

If the Assignee or Non-Applicant Assignee is an Organization check here. X
Organization Name

EMKinetics, Inc.

Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1 101 Mississippi Street

Address 2

City San Francisco State/Province L CA_
Country uUs Postal Code 94107

Phone Number

Fax Number

Email Address

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by
selecting the Add button.

Signature:

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

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

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

Signature |/Johney U. Han/ Date (YYYY-MM-DD)| 2019-01-28

First Name | Johney Last Name Han

Registration Number | 45565

Additional Signature may be generated within this form by selecting the Add button.
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Application Number 15/665,152

METHODS AND DEVICES FOR PERFORMING ELECTRICAL STIMULATION TO TREAT VARIOUS

Title of Invention CONDITIONS

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, 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:
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A METHOD AND DEVICE FOR LESSENING THE EFFECTS OF BENIGN
PROSTATIC HYPERPLASIA

TECHNICAL FIELD
[001] The method and device relate to the field of treatments for Benign Prostatic
Hyperplasia, and more specifically to lessening the effect of Benign Prostatic Hyperplasia

symptoms.

BACKGROUND

[002] Benign Prostatic Hyperplasia (BPH) affects at least 50% of men over the age of 50
years of age. The symptoms include reduced urine flow, urinary hesitancy, frequent
urination, incomplete bladder emptying (urine retention), difficulty in bladder emptying and
increased risk of urinary tract infections. ‘

[003] BPH refers to the increase in size of the prostate in middle-aged and elderly men. It
is characterized by the formation of large nodules in the region of the prostate surrounding
the urethral canal. The nodules compress the urethral canal to cause partial, or sometimes
virtually complete, obstruction of the urethra, which interferes with the normal flow of
urine. This leads to the above described symptoms.

[004] While medication is often prescribéd as the first treatment option for those suffering
from clinically significant BPH, there are many patients who do not achieve success with -
this line of treatment. For others, though medication may be a good option, they may not
achieve sustained improvement in symptoms or they may stop taking the medication
because of side effects.

[005] Patients suffering from clinically significant BPH who elect to avoid medication
treatment or are non-responsive to such medication sometimes require painful surgical
intervention.

[006] Patients with minor BPH are not treated medically or surgically though still suffer

from the symptoms.
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[007] Reflexology (zone therapy) is the practice of stimulating, massaging, squeezing, or

pushing on predefined areas of the foot, with the goal of encouraging a beneficial effect on
other parts of the body, or to improve general health.

[008] According to Reflexology, predefined areas on the tarsal aspect of the foot
correspond to specific body organs. By stimulating these predefined areas on the foot, one
can induce a beneficial effect on the corresponding body organs. For example, in one
exemplary embodiment of the present method, predefined areas of the foot, corresponding
to the bladder and urethral canal, are stimulated. This stimulation affects the bladder and
the urethral canal and induces increased urine flow through the urethral canal and bladder
emptying, thus lessening the effect of BPH.

[009] There is a need for a solution providing relief from the symptoms and lessening the
effect of BPH by enabling increased urine flow and bladder emptying, which is painless,
non-invasive and non-medicating. There is also a need for a solution providing relief from
the symptoms for patients with minor BPH who are not treated medically or surgically
though still suffer from the symptoms.

[010] The present method and device provide a solution, alternative to medication or

surgery, for such patients seeking relief from the symptoms of BPH.

BRIEF SUMMARY
{011] The present method and device provide an in-home self-treating solution,
alternative to medication or surgery, which lessens the effect of Benign Prostatic

Hyperplasia by inducing increased urine flow and bladder emptying.

BRIEF LIST OF DRAWING

[012] The method and the device are particularly pointed out and distinctly claimed in the
concluding portion of the specification. The method and the device, however, both as to
organization and method of operation, may best be understood by reference to the
following detailed description when read with the accompanying drawings, in which like

reference characters refer to the same parts throughout the different views. The drawings
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are not necessarily to scale, emphasis instead being placed upon illustrating the principles

of the method.

[013] FIG 1 is a schematic illustration of a Reflexology map of a tarsal aspect of a
foot.

[014] FIG 2 is a top view of an exemplary embodiment of the present device for lessening
the effect of Benign Prostatic Hyperplasia by inducing increased urine flow and
bladder
emptying. _

[015] FIG 3 is an oblique elevational view of an exemplary embodiment of the present
device for lessening the effect of Benign Prostatic Hyperplasia by inducing
increased urine flow and bladder emptying.

[016] FIG 4 is a schematic illustration of an exemplary embodiment of the present device
for lessening the effect of Benign Prostatic Hyperplasia by inducing increased urine
flow and bladder emptying.

[017] FIG 5 is a schematic illustration of an exemplary embodiment of the user interface
for the present device for lessening the effect of Benign Prostatic Hyperplasia by

inducing increased urine flow and bladder emptying.

DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS

[018] In the following detailed description, reference is made to the accompanying
drawings that form a part hereof and wherein like reference numerals denote like elements
through the several views.

[019] FIG 1 illustrates a reflexology map 102 displaying the tarsal aspect (bottom) of a
foot. The map outlines predefined areas corresponding to the bladder 106 and urethral canal
108 and labels 104 that specify the body organs that are affected by stimulation of these
outlined predefined areas. According to Reflexology, stimulation of predefined area 106
will induce increasing bladder emptying, and stimulation of predefined area 108 will induce

increased urine flow through the urethral canal thus lessening the effects of BPH.
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[020] FIG 2 illustrates a top view of an exemplary embodiment of the present device for

inducing increased urine flow and bladder emptying and lessening the effect of Benign
Prostatic Hyperplasia. The device 200 includes at least one plate 204 containing a plurality
of protrusions 202 configured to produce at least one stimulating effect on a predefined area
of a foot.

[021] In another embodiment of the present device the plurality of protrusions 202
produce at least one stimulating effect selected from a group consisting of heating
stimulation, vibrating stimulation, electric charge stimulation, electromagnetic stimulation
and pressure stimulation on said foot in a pattern according to a predetermined protocol.
[022] FIG 3 illustrates an oblique elevational view of an exemplary embodiment of the
present device housing 302. The housing 302 contains at least one oblong chamber 304.
According to the exemplary embodiment of the device, the chamber 304 contains at least
one opening 308 configured to accommodate a human foot and maintain the foot in a
constant position relative to the protrusions 202. A chamber floor 306 contains a plurality
of protrusions 202 configured to produce at least one stimulating effect on a predefined area
of the foot in a pattern according to a predetermined protocol.

[023] FIG 4 is a schematic illustration of another exemplary embodiment of the device.
The illustration shows a human foot placed on a plurality of protrusions 202. The axial
cross section of the protrusions is of any second or higher degree curve. In the present
exemplary embodiment illustrated in FIG. 4 the protrusions are spherical.

[024'] Actuators, illustrated in FIG. 4, are selected from a group consisting of a vibrational
actuator, a mechanical actuator and an electromagnetic actuator, directly connected to at
least one of the plurality of protrusions and configured to communicate with a control unit
412.

[025] In still another illustrated embodiment of the present device, for example, a
vibrational actuator 402a is directly connected to at least one protrusion 202a, which is a
moveably attached to plate 204 and configured to communicate with the control unit 412.
The vibrational actuator, when activated, causes the protrusion to vibrate along a
predetermined axis according to a predetermined protocol. A mechanical actuator 402b is

directly connected to at least one protrusion 202b which is moveably attached to plate 204
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and configured to communicate with the control unit 412. The mechanical actuator, when

activated, causes the protrusion 202b to move axially from a resting position and protrude
further beyond the plane of plate 204 thus placing pressure on a predetermined arca of a
foot resting on protrusion 202b. The electromagnetic actuator 402c is directly connected to
protrusion 202¢ and configured to communicate with the control unit 412.

[026] Yet another exemplary embodiment of the present device, illustrated in FI1G. 4,
contains a heat source 402d which is directly connected to at least one of the plurality of
protrusions 202d and configured to communicate with the control unit 412, When activated,
the heat source 402d heats the connected protrusion 202d to a predetermined temperature
and stimulates a predefined area of a foot resting on protrusion 202d.

[027] Still another exemplary embodiment of the present device contains a source of
electricity 402e directly connected to at least one of the plurality of protrusions 202¢ and
configured to communicate with the control unit 412. The source of electricity 402e, when
activated, is configured to cause the connected protrusion 202e to produce an electric pulse
thus clectrically stimulating a predefined area of a foot resting on protrusion 202e. The
electric pulse current and voltage levels produced by the source of electricity are configured
to be safe for application and at-home use by humans.

[028] Still referring to FIG. 4, another exemplary embodiment of the present device
contains a command unit 414 operable configured to activate the device and communicate
with the plurality of protrusions 202 and the control unit 412. In yet another exemplary
embodiment of the device, the command unit 414 remotely communicates with the
plurality of protrusions 202 and the control unit 412.

[029] The command unit 414 and the control unit 412 activate any one of actuators 402a-
402¢ and corresponding protrusions 202a-202e separately, or in combination, according to
a predetermined protocol, and cause a stimulating effect on predefined areas of the foot that
aftect the urethral canal by inducing increased urine flow and the bladder by increasing
bladder emptying, thus lessening the effect of Benign Prostatic Hyperplasia.

[030] FIG 5 is a schematic illustration of an exemplary embodiment of the command unit
for the present device. In the illustrated embodiment of the device, the command unit 502

contains a touch-screen display 506 of a reflexology map 102 of a tarsal aspect (bottom) of
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a foot and a stylus 504 and remotely communicates with the plurality of protrusions 202

and control unit 412.

[031] An exemplary embodiment of the present method teaches placing the foot of a
subject on the plurality of protrusions 202 (See Fig. 2) and activating them to produce at
least one stimulating effect selected from a group consisting of heating stimulation,
vibrating stimulation, electric charge stimulation, electromagnetic stimulation and pressure
stimulation on said foot in a pattern according to a predetermined protocol.

[032] Another embodiment of the present method teaches, for example, placing the foot of
a subject on the plurality of protrusions 202. Having the subject manipulate command unit
502 with stylus 504 (see Fig. 5) and touch the touch-screen display 506 to select a protocol
devised to lessen the effect of Benign Prostatic Hyperplasia by inducing increased urine
flow and bladder emptying. The selection is communicated to control unit 412 (See Fig. 4).
which activates actuators 402a-402e¢ and the corresponding protrusions 202a-202e,
individually or in any combination, to stimulate the predefined areas on the tarsal aspect of
the foot that correspond to the bladder 106 and urethral canal 108 and are in contact with
the protrusions 202a-202e. Stimulating these predefined areas 106 and 108 affects the
bladder and urethral canal by inducing increased urine flow and bladder emptying thus
lessening the effect of Benign Prostatic Hyperplasia.

[033] In a similar manner a number of internal diseases, constipation, and insomnia may be
treated.

[034] A number of embodiments have been described. Nevertheless, it will be understood
that various modifications may be made without departing from the spirit and scope of the

method. Accordingly, other embodiments are within the scope of the following claims:
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What is claimed is:

b9

A method for lessening the effect of Benign Prostatic Hyperplasia by inducing

increased urine flow and bladder emptying, said method comprising:

= providing a device including at least one plate containing a plurality of
protrusions configured to produce at least one stimulating effect on a predefined
area of a foot;

= placing the foot of a subject on said plurality of protrusions and activating them
to produce at least one stimulating effect selected from a group consisting of
heating stimulation, vibrating stimulation, electric charge stimulation,
electromagnetic stimulation and pressure stimulation on said foot in a pattern
according to a predetermined protocol,

wherein said stimulation of said predefined area of said foot lessens the effect of

Benign Prostatic Hyperplasia by inducing increased urine flow and bladder

emptying.

The method according to Claim 1, further comprising a control unit operably

configured to activate said device and communicate with said protrusions.

The method according to Claim 1, wherein at least one of said plurality of

protrusions is moveably attached to said plate.

The method according to Claim |, further comprising a source of electricity directly

connected to at least one of said plurality of protrusions.

The method according to Claim 1, further comprising at least one actuator selected

from a group consisting of a vibrational actuator, a mechanical actuator and an

clectromagnetic actuator, directly connected to at least one of said plurality of’

protrusions.

The method according to Claim 1, further comprising at least one heat source

directly connected to at least one of said plurality of protrusions.

The method according to Claim 1, wherein the predetermined protocol is

preselected by the subject.
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8. A device for lessening the effect of Benign Prostatic Hyperplasia by inducing
increased urine flow and bladder emptying, said device comprising:
= at least one plate containing a plurality of protrusions configured to produce
at least one stimulating effect on a predefined area of a foot in a pattern
according to a predetermined protocol;
= acommand unit operably configured to activate said device and

communicate with said plurality of protrusions,

wherein said stimulating effect on a predefined area of a foot induces increased
urine flow and bladder emptying and lessens the effect of Benign Prostatic
Hyperplasia.
9. The device according to Claim 8, wherein at least one of said plurality of
protrusions is moveably attached to said plate.
10. A device for lessening the effect of Benign Prostatic; Hyperplasia by inducing
increased urine flow and bladder emptying, said device comprising:
= at least one oblong chamber, having at least one opening and configured to
accommodate at least a human foot, and a floor containing a plurality of
protrusions configured to produce at least onc stimulating effect on a
predefined area of said foot in a pattern according to a predetermined
protocol; and
» acommand unit operably configured to activate said device and

communicate with said plurality of protrusions,

wherein said stimulating effect on a predefined area of said foot induces increased
urine flow and bladder emptying and lessens the effect of Benign Prostatic
Hyperplasia.

I 1. The device according to Claim 10, wherein said device further comprises a housing

configured to contain at least one oblong chamber.
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12.

19.

-9-
The device according to any one of Claims 8 or 10, wherein said device further

comprises a control unit configured to communicate with said protrusions and said

command unit.

. The device according to any one of Claims 8 or 10, wherein the axial cross section

of said protrusions is of any second or higher degree curve.

. The device according to any one of Claims 8 or 10, wherein said stimulating eftect

is at least one effect selected from a group consisting of heating stimulation,
vibrating stimulation, electric charge stimulation, electromagnetic stimulation and

pressure stimulation.

. The device according to any one of Claims 8 or 10, further comprising a source of

electricity directly connected to at least one of said plurality of protrusions and

configured to communicate with said command unit.

. The device according to any one of Claims 8 or 10, further comprising at least one

actuator selected from a group consisting of a vibrational actuator, a mechanical
actuator and an electromagnetic actuator, directly connected to at least one of said

plurality of protrusions.

. The device according to any one of Claims 8 or 10, further comprising at least one

heat source directly connected to at least one of said plurality of protrusions and

configured to communicate with said command unit.

. The device according to any one of Claims 8 or 10, wherein said command unit

remotely communicates with said plurality of protrusions.
The device according to any one of Claims 8 or 10, wherein said command unit

further comprises a touch-screen display.
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control unit, vibrational, electricity, electomagnetic, protocol ’

C. DOCUMENTS CONSIDERED TO BE RELEVANT

para [0015]).

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y US 2007/0078361 A1 (WONG et al} 05 April 2007 (05.04.2007); entire document, especially 1-19
astract, para [0020] '
Y US 2004/0054337 A1 (CHEN) 18 March 2004 (18.03.2004); entire document, especially 1-19
abstract, para [0081]).
Y US 2008/0033513 A1 (MAN et al) 07 February 2008 (07.02.2008); entire document, especially | 6, 17
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Special categories of cited documents:
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earlier application or patent but published on or after the international
filing date

document which may throw doubts on priority claim(s) or which is
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document referring to an oral disclosure, use, exhibition or other
means

document published prior to the international filing date but later than
the priority date claimed
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later document published after the international filing date or priority
date and not in conflict with the aplgllqanon but cited to understand
the principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

document member of the same patent family

Date of the actual completion of the international search

30 April 2009 (30.04.2009)

Date of mailing of the international search report

13 MAY 2003

Name and mailing address of the ISA/US

Mait Stop PCT, Attn: ISA/US, Commissioner for Patents
P.O. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No.

571-273-3201

Authorized officer:

Lee W. Young

PCT Helpdask: 571-272-4300
PCT OSP: 571-272-7774

Form PCT/ISA/210 (second sheet) (April 2007)
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New Applications Under 35 U.S.C. 111
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National Stage of an International Application under 35 U.S.C. 371

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
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Attorney Docket No.: EMKNNZ00505

T hereby certify that this correspondence is being EFS-Web transmitted to the USPTO on the date shown below.

Date: __August 1, 2018 Signature: /Emily Ackerman/ (Emily Ackerman)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application No.: 15/665,152
Confirmation No.: 6227

Filing Date: July 31, 2017

Inventor(s): Daniel R. BURNETT

Title: METHODS AND DEVICES FOR PERFORMING ELECTRICAL
STIMULATION TO TREAT VARIOUS CONDITIONS

Examiner: Not Yet Assigned

Group Art Unit: 2183

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT

Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450
Dear Sir or Madam:

Pursuant to 37 C.F.R. §1.97 and §1.98, Applicants submit for consideration in the
above-captioned application the documents listed on the attached Form PTO/SB/08a/b.
Copies of foreign documents and non-patent literature are submitted herewith. The Examiner
is requested to make these documents of record.

This Information Disclosure Statement is submitted within three months of the
application filing date or before mailing of a first Office Action on the merits; accordingly,
no fee or separate requirements are required.

Under 37 C.F.R. §1.98(a)(3)(1), any patents, publications, or other information listed
herein that are not in the English language are relevant, as it is understood in 37 C.F.R.
§1.56(c) for reasons self-evident in the English and/or drawing portions and/or due to its

citation by a foreign patent office or the U.S. Patent Office or court.
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Application No.: 15/665,152 Attorney Docket No.: EMKNNZ00505

Applicants would appreciate the Examiner initialing and returning the Form
PTO/SB/08a/b, indicating that the information has been considered and made of record
herein.

The information contained in this Information Disclosure Statement under 37 C.F.R.
§1.97 and §1.98 is not to be construed as a representation that: (i) a complete search has
been made; (ii) additional information material to the examination of this application does
not exist; (ii1) the information, protocols, results and the like reported by third parties are
accurate or enabling; or (iv) the above information constitutes prior art to the subject
invention.

In the event the appropriate fee and/or petition is not filed herewith and the U.S.
Patent and Trademark Office determines that an extension and/or other relief is required,
Applicants petition for any required relief including extensions of time and authorize the
Commissioner to charge the cost of such petitions and/or other fees due in connection with

this filing and all documents filed herewith to Deposit Account No. 50-3973 referencing

Attorney Docket No. EMKNNZ(00505. However, the Commissioner is not authorized to

charge the surcharge for late filing of an Oath or Declaration until issuance of a pre-exam

formalities Notice.

Respectfully submitted,

/Johney U. Han/

Johney U. Han
Registration No. 45,565

Customer No. 40518
Levine Bagade Han LLP
2400 Geng Road, Suite 120
Palo Alto, CA 94303
Direct: (650) 242-4217
Fax: (650) 284-2180
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
15/665,152 07/31/2017 Daniel R. BURNETT EMKNNZ00505
CONFIRMATION NO. 6227
40518 PUBLICATION NOTICE
LEVINE BAGADE HAN LLP
2400 GENG ROAD, SUITE 120 IR AR A

PALO ALTO, CA 94303

Title:METHODS AND DEVICES FOR PERFORMING ELECTRICAL STIMULATION TO TREAT VARIOUS
CONDITIONS

Publication No.US-2017-0354831-A1
Publication Date:12/14/2017

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set
forth in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's
Public Records Division. The Public Records Division can be reached by telephone at (571) 272-3150 or (800)
972-6382, by facsimile at (571) 273-3250, by mail addressed to the United States Patent and Trademark Office,
Public Records Division, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and

the dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through

the Patent Electronic Business Center at www.uspto.gov using the public side of the Patent Application
Information and Retrieval (PAIR) system. The direct link to access this status information is currently
https://portal.uspto.gov/pair/PublicPair. Prior to publication, such status information is confidential and may only
be obtained by applicant using the private side of PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE RECD ATTY.DOCKET.NO TOT CLAIMS|IND CLAIMS
15/665,152 07/31/2017 2183 730 EMKNNZ00505 8 2
CONFIRMATION NO. 6227
40518 FILING RECEIPT
LEVINE BAGADE HAN LLP
2400 GENG ROAD, SUITE 120 RO OO AL O AR AR VA A

PALO ALTO, CA 94303
Date Mailed: 09/05/2017

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)

Daniel R. BURNETT, San Francisco, CA;
Applicant(s)

Daniel R. BURNETT, San Francisco, CA;

Power of Attorney: None

Domestic Priority data as claimed by applicant
This application is a CON of 15/056,910 02/29/2016 PAT 9757584
which is a CON of 14/676,635 04/01/2015 PAT 9387338
which is a CON of 14/085,639 11/20/2013 PAT 9002477
which is a CON of 13/456,016 04/25/2012 ABN
which is a CON of PCT/US2010/054167 10/26/2010
which claims benefit of 61/279,883 10/26/2009
and said 14/085,639 11/20/2013
is a CIP of 12/508,529 07/23/2009 ABN
which is a CIP of 11/866,329 10/02/2007 ABN
which claims benefit of 60/848,720 10/02/2006

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access Application via Priority Document Exchange: Yes
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Permission to Access Search Results: Yes

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

If Required, Foreign Filing License Granted: 09/05/2017

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 15/665,152

Projected Publication Date: 12/14/2017
Non-Publication Request: No

Early Publication Request: No
** SMALL ENTITY **

Title
METHODS AND DEVICES FOR PERFORMING ELECTRICAL STIMULATION TO TREAT
VARIOUS CONDITIONS

Preliminary Class
712

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

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

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

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

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

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

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

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

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

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

NOT GRANTED

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

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor

page 3 of 4

Petitioner - Avation Medical, Inc.
Ex. 1002, p. 261



community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop

technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482-6800.
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Application or Docket Number

Substitute for Form PTO-875 15/665,152
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
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EXAMINATION FEE
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TOTAL CLAIMS ) *
(37 CFR 1.16(i)) 8 minus 20= 40 = 0.00 OR
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) 2 minus 3 = 210 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 730 TOTAL
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<§( Application Size Fee (37 CFR 1.16(s))
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* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f 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 found in the appropriate box in column 1.
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{Use as many sheets as necessary) Examiner Name Not Yet Assigned
Sheet 1 of 1 Attorney Docket Number | EMKNNZO00505
U.S. PATENT DOCUMENTS
Document Number - Pages, Columns, Lines, Where
Exami Cit Publication Date Name of Patentee or i
In)i(tieTs‘P * Noé“ Nurmber-Kind Gode? (if known) MM-DD-YYYY Applicant of Cited Document Re‘evantpgif:%e;p:;?aevant
1. 2002/0040233 04-04-2002 George et al.
2. 2003/0004392 01-02-2003 Tanner et al.
3. 2006/0115130 06-01-2006 Kozlay
4, 2008/0097142 04-24-2008 Savage
5. 2015/0190648 07-08-2015 Fischell et al.
FOREIGN PATENT DOCUMENTS
] - Pages, Columns, Lines,
Examiner | Cite Forelgn Patent Document Pu%ﬂ;g(zon Name of P_atentee or ag\?\fherg Lérglrgant{aes
Inftials™ No.' | Country Code® Number*-Kird Code? {if known) MM-DD-YYYY Applicant ot Cited Document Pas;ﬁfg:ggse“;‘!’am T

“EXAMINER: initial if information considered, whether or not citation is in conformance with MPEP 808. Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant. ' Applicant's unique citation designation number (optional). * See Kinds Codes of
USPTO Patent Documents at www.uspto.gov or MPEP 801.04. ° Enter Office that issued the document, by the two-letter code (WIPQO Standard ST.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. *Kind of document by
the appropriate symbols as indicated on the document under WIPQ Standard ST. 16 if possible. ® Applicant is to place a check mark here if English language
Transiation is attached.

NON PATENT LITERATURE DOCUMENTS

include name of the author {in CAPITAL LETTERS), title of the articie (when appropriate), title of the item {book, s
magazine, journal, serial, symposium, catalog. etc.), date, page(s), volume-issue number(s}, publisher, city T
and/or country where published.

Examiner| Cite
Initials No.!

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

'Applicant’s unique citation designation number (optional). *Applicant is to place a check mark here if English language Translation is attached.

Examiner Date
Signalure Considered

Petitioner - Avation Medical, Inc.
Ex. 1002, p. 264




Electronic Acknowledgement Receipt

EFS ID: 30112151
Application Number: 15665152
International Application Number:
Confirmation Number: 6227

Title of Invention:

METHODS AND DEVICES FOR PERFORMING ELECTRICAL STIMULATION TO
TREAT VARIOUS CONDITIONS

First Named Inventor/Applicant Name:

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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application filing date or before mailing of a first Office Action on the merits; accordingly,
no fee or separate requirements are required.

Under 37 C.F.R. §1.98(a)(3)(1). any patents, publications, or other information listed
herein that are not in the English language are relevant, as it is understood in 37 C.F.R.
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been made; (i1) additional information material to the examination of this application does
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invention.
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Patent and Trademark Office determines that an extension and/or other relief is required,
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Levine Bagade Han LLP
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the specific reference required by 35 U.5.C. 119(e) or 120, and 37 CFR 1.78.

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

Prior Application Status | Pending - Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)

Continuation of 15056910 2016-02-29
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Application L Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
15036910 Continuation of ~| [14676635 2015-04-01 9387338 P016-07-12
Prior Application Status | Patented - Remove
Application . Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
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14085639 [Continuation of | 13456016 2012-04-25
Prior Application Status | [Expired v
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
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Prior Application Status | [Expired v Remove
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Prior Application Status | [Expired -
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
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constitutes the claim for priority as required by 35 U.8.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 (PDX)I the information will be used by the Office to
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Application Number Cc>untryi Filing Date (YYYY-MM-DD) Access Codé (if applicable)

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

Statement under 37 CFR 1.55 or 1.78 for AlA (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 AlA.
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Authorization or Opt-Out of Authorization to Permit Access:

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

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

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

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

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

(1).

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

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

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

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

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

Applicant Information:

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

Applicant {1

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

identified in this section.

Assignee Legal Representative under 35 U.5.C. 117 Joint Inventor

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

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

vI

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. []

Prefix Given Name Middle Name Family Name Suffix

L4

4

Mailing Address Information For Applicant:

Address 1

Address 2

City State/Province
Countrﬂ Postal Code
Phone Number Fax Number
Email Address

Additional Applicant Data may be generated within this form by selecting the Add button.

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title
37 of CFR to have an assighment recorded by the Office.
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Assignee 1

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

If the Assignee or Non-Applicant Assignee is an Organization check here. []

Prefix Given Name Middle Name Family Name Suffix
Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

City State/Province

Countryi Postal Code

Phone Number Fax Number

Email Address

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by 2

selecting the Add button.

Signature:

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

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

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

Signature |Johney U. Han/ Date (YYYY-MM-DD)| [2017-07-31
First Name | Uohney Last Name | Han Registration Number | #5565
Additional Signature may be generated within this form by selecting the Add button. Add
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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 time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandna, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related tc a patent
application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection of this information
is 35 U.5.C. 2(b}(2); {2) furnishing of the informaticn solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and
Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested information, the U.S.
Patent and Trademark Office may not be able to process and/or examine your submission, which may result in termination of proceedings or abandonment of
the application or expiration of the patent.

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

1

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

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

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

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

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

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

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

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

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the USPTO becomes
aware of a violation or potential viclation of law or regulation.
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METHODS AND BEVICES FOR PERFORMING ELECTRICAL STIMULATION TO
TREAT VARIOUS CONDITIONS

CROSS-REFERENCE TO RELATED APPLICATIONS
j0001] The present application is a contingation of U.S. Patent Application Serial No.
15/056,910 filed February 29, 2016, which is a continuation of U.S. Patent Application Serial
No. 14/676,635 filed April |, 2015 {now U5, Pat. No. 8387 338 issued July 12, 2016}, which
1s a continuation of ULS. Patent Application Senial No. 14/085,639 filed November 20, 2013
{now U.S. Patent No. 9,002 477 wsued April 7, 2015), which is a continuation of ULS. Patent
Application Serial No. 13/4356,016 iled April 25, 2012 (now Abandoned), which is a
continuation of PCT International Patent Application Number POT/US2010/054167, filed
October 26, 2010, which claims benefit of prionty to U.S. Provisional Patent Application
Sertal No. 61/279.883 filed October 26, 2008, Each of the above referenced applications is
meorporated heremn by reference n their entivety. ULS. Patent Application Serial No.
14/085,639 filed November 20, 2013, is also a coptinuation-in part of U.S. Patent Application
Serial No. 12/508,529 filed July 23, 2009 (now Abandoned), which 13 a continuation-in-part of
LS. Patent Application Serial No. 11/866,329 filed October 2, 2007 {now Abandonad), which
claims priority to U.S. Provisional Patent Application Serial No. 60/848,720 filed October 2,

2006, Each of the above referenced applications 1s incorporated herein by reference in their

entirety.
{0002] The following applications are also wcorporated herein by reference m thew

entirety for all purposes; U.S. Patent Apphication Serial No. 12/508,529 filed July 23, 2009,
which is a continuation in pari of ULS. Patent Apphcation Serial No. 11/866,329 filed October
2, 2007, which claims priovity to U.S. Provisional Patent Application Serial No. 60/848,720
filed October 2, 2006; U.S. Patent Apphcation Serial No. 12/695 087 filed January 27, 2010,
which is a continuation of U8, Patent Application Serial No. 11/332,797 filed January 17,
2006; UK. Patent Application Serfal Nos. 127509 362 filed July 24, 2009; 12/469.365 filed
May 20, 20090 which 1s a continuation of U.S. Patent Application Serial No. 11/366,329 filed
October 2, 2007 which claims priority to U.S. Provisional Patent Application Serial No.
604848, 720 filed October 2, 2006, and 12/469,623 filed May 20, 2009 which 1s a continuation

of LS. Patent Application Serial No. 11/866,329 filed October 2, 2007 which clanms priority
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to LS. Provisional Patent Application Serial No. 0/848 720 fued October 2, 2006, and
12/509 304 filed July 24, 2009 which 1s a continuation of U.S. Patent Apphcation Senal No.
12/508,529 filed July 23, 2009 which 1s a continuation-in-part of U.S. Patent Application
Serial No. 11/866,329 filed October 2, 2007 which claims prionity to U.S. Provisional Patent
Application Senal No. 60/848.720 filed October 2, 2000; and 12/509.345 {iled July 24, 2009
which is a continuation of U.S. Patent Application Serial No. 12/508,529 filed July 23, 2009
which is a continvation-in-part of U.S. Patent Application Serial No. 11/866,329 filed October
2, 2007 wiich clamms priority to ULS. Provisional Patent Application Serial No. 60/848.720

filed Qctober 2, 2006,

BACKGROUND
{0003] The concept of pulsed electromagnetic stmualation (PES) was first observed by
the renowned scientist Michael Faraday in 1831, Faraday was able to demonstrate that time
varying, or pulsed electromagnetic fields have the potential to induce current 1 a conductive
object. Faraday’s expertimental setup was simple. He found that by passing strong electric
current through a coil of wire he was able to produce pulsed eleciromagnetic stimnuli. This
pulsed electromagnetic stinulus was able 10 induce the flow of current in a nearby electrically
condactive body.
[0004] {n the vears since the discoveries of Faraday. pulsed electromagnetic
stimulators have found application m countless areas of scientific investigation. In 1965, the
scientists Bickford and Freming demonstrated the use of electromagnetic stimudation to mduce
conduction within nerves of the face. Later, in 1982 Polson et al., UL S, Patent No, 5,766,124
produced a device capable of stimulating peripheral nerves of the body. This device was able
to stimulate peripheral nerves of the body sufficiently to cause muscle activity, recording the
first evoked potentials from electromagnetic stimulation.
{0005] One of the earliest practical applications of electromagnetic stimnulating
technology took the form of a bone growth stimulator — a device that employed low frequency
pulsed electromagnetic helds (PEMF) to stunulate bone repair. They first found use
approximately 20 vears ago in the treatment of non healing fractures, and are slowly becoming

the standard of care for this condition.
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[6006] As mvestigators have studied the effects of electromaguetic fields on fracture
heahing, it has been demonstrated that PEMFs can not only facilitate fractore healing but also
promote numerous other positive effects on the human body, mchuding: (1) caustg muscles to
contract, {2) altering nerve signal transmission to decrease experienced pain, and (3) causing
new cell growth 1n cartilage. These powerful effects of pulsed electromagnetic stimulation
have been well established in laboratory studies of animal models and also in multiple large,
double blind, placebe controlled studies of human subjects published 1n the medical lieratore.
{0007] Erickson’s ULS. Patent 5,181,902, 1/26/1993, which describes a device usmg a
double transducer system with contoured, flat wound transducers intended to generate
therapeutic flux-aided electromagnetic fields in the body. The device is sugpested to be
conformed to the contour of the patient’s back and incorporates an adjustable belt into the
design. This sysiem, as it is described, s disadvaniageous 1 at least two respects. First, the
flat, wound nature of the coil in this device is lmited in #ts delivery of pulsed electromagnetic
fields to deep tissues of the body. Second, the rigid nature of this device, intended to provide
bracing for patients recovering from spinal fusion surgeries, may prove uncontfortable to some
patients, especially in dehivering therapy fo regions of the body other than the back, such as the
knee, elbow, hand, or other joints and tissues.

{0008 LS. Patent 6,086,525, which discloses & device that bas a single coil in the
shape of a “C” where the intensity of the electromagnetic field is between the ends of the ™.
That pomnt must be emploved directly over the target nerve or muscle to be stimulated. The
coi is toroidal in configuration and wtihzes a unique core of vanadium permendur i the
preferred form, One of the disadvantages of this device is that it requires a trained technician
to treat the patient and to properly hand hold the open end of the “C7 over the targeted nerve or
muscle to be stimufated. The device is not portable and is designed for use i hospitals or
similar institutions.  Also the vanadium permendur core s required to increase the strength of
the electrontagnetic field to be strong enough to be effectively used. The design, shape and
configuration described i Davey and other prior art devices, require the electromagnetic
stinmulator to be hand operated during use.

{0009] Tepper in LS. Patent 5,314,401, 524/1994 desenbes a pulsed electromagnetic
field transducer that is intended to be conformable to the contowr of & patients body. The

PEMF transducer in thus application is descnibed as having a desired form and sutficient
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rigicdity to maintam an anatomical contour. This system is disadvantageous i a numbey of
respects. First, the desired contouring of this device will require that a significant number of
different sizes be manufactured to accommodate the contowrs of an endless variety of body
shapes. Second, the intended device does not incorporate markings to ensure that the device 1s
placed iu a correct alignment over the targeted area of the body. Finally, this proposed device
utilizes flat, wound coils, providing PEMFs that do not penetrate as deeply or as uniformly
into body tissues as those fields produced by solenoid coils.

{0010] In ULS. Patent 6,179,770 B1, 1302001, Mould describes dual coil assemblies
it @ magnetic stimulator for neuro-muscular tissue, with coohng provided for the transdocer
coil. This device is ntended to be held by a ramed user over the targeted regions of the body
in order to dehiver PEMF therapy. The design of this device 1s Hmited by the difficult nature
of mampulating a single coil and the cost-intensive requirement of using highly skilled
medical personnel for opergtion.

jo011} Parker in ULS. Patent 6,155 966, 12/5/2000 describes a wearable article with a
permanent magnet/electromagnet combination device to be used for toning tissue with
focused, coherent EMF. This device s disadvantageous in several respects. First, this device
1s mntended to be a hand-held application, with the user applving the device to targeted areas of
the body. The hand-held nature of this application creates an inherently inconsistent and non-
uniform method for delivery, especially difficult with the wtention of the device to provide a
focused electromagnetic stimulus. Secownd, the device combines a static niagnet with the
electromagnet assembly in an attempt to create a unipolar, negative polarity fleld. This form
of electromagnetic field stimulation has not been demonstrated to be effective in the treatment
of osteoarthritis, musculoskeletal pain, or atrophy treatment.

jo012] March’s ULS. Patent 6, 200,259 B1, 3/13/2001 describes a device with
clectromagnetic field coils applied front and back to a patient for treating cardiovascular
disease by angiogenesis, An EMF dosage plan contenplates, multiple coil implants and pulse
variables including carrier frequency, pulse shape, duty cycle, and total time exposed. This
device describes the placement of coils around the regions of tissues i which collateralization
of blood flow {or angiogenesis) is desired. The design contemplates applications including the
use of coils embedded in a cloth wrap, which could be worn as a garment surrounding the

body area of mterest. Alterpatively, an applicator with embedded couls to be placed around an
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army o a leg to deliver the desired field 1s deseribed. The use of PEMF in this application for
the purpose of modulation of angiogenesis shows significant promuse. The description of this
device, however, does not suggest any extension of the electromagnetic phenomenon in
circumstances where PEMF stimulation can provide dramatic opportunities for the treatment
of osteoarthritis, and musculoskeletal pains iclodimg tendonitis, bursitis, and muscle spasms.
Furthermore, this device is disadvantageous in the fact that it does not provide for the use of
solenoid-type coils for the delivery of PEMF,

{0013] Polson’s ULS. Patent 5,766,124, 6/16/1998 describes a magnetic stinulator of
neuro-muscular tisspe. A reserve capacitor providing more efficiency in the control crreutiry 1s
devised. The description of the device, however, describes the stimulating coil in broad,
generic terms, and does not contemplate application of the cail in any type of body applicator
or other specitic method for delivering PEMF to targeted areas of the body. As a result, this
device 1s disadvantageous, in the respect that s does net provide for any methed or delivery
system to provide consistent, antform PEMF stunulation.

[0014] Schweighofer’s U.S. Patent 6,123,638, 9/26/2000 describes a magnetic
stimulation device which consists of g stimulation coil, a high-vollage capacifor, and a
controllable network part. This device 1s intended to differentiate iself from low-voltage, low
current devices by using a specific high-voliage, high current design to deliver PEMF for the
purpose of triggering action potentials in deep neuromuscular tissue. This coil in thus device is
described as having a difficalt and expensive to use hand-held configuration.

{0015] Lin UK. Patent 5 837 957 issued Jan. 12, 1999 teaches the use of functional
magnetic stimulation for the purpose of inducing a cough function in a mammalian subject.
The description of the device provides for the use of hand-held stimulation cod, intended to be
placed over the anterior chest of the subject for the purpose of stimulating nerves to induce a
cough. This system is disadvantageous i the requirement of hand-held delivery which is
difficult and inconsistent. The description contemplates use of the device in the induction of
cough, and does not contemplate extension of the use of the device 1nto other areas of
neuromuscidar stimulation.

[0016] Tepper in UL.S. Patent No. 6,024 691, issued 21572000 describes a cervigal
collar with integral transducer for PEMF treatment. The description of this device provides for

the nse of a single coul transducer, formed into the shape of a cervival collar. This system s
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disadvantageous in several respects. First, this device does not provide for the use of solenoid-
type coils in the delivery of PEMFE, which can provide a uniform and consistent signal.
Second, the semi-rigid design of the collar comphicates the delivery of PEMF to persons of
differing body sizes. That is, for a person with a larger than average {or smaller than average)
size neck, the design and semiwrigid nature of the device would make an exacting fit difficult,
thereby diminishing the effectiveness of any delivered therapy. Furthermore, this device is
designed to immobilize the peck and is therefore not applicable to most patients. Lastly, the
device must be lowered over the head making appheation difficult.

{6017} Erickson tn U.S. Patent No. 5,401,233 issued 3/28/1995 describes a neck collar
device for the delivery of PEMF therapy. The description of this device provides for the use
of semi-rigid transducers, intended to be conformable 1o a selected anatomical contour. This
device in disadvantageous in respects sinular 10 those of Pollack 5,401,233, m that the device
does not provide for the nse of solenoid-type coils. Furthermore, this device is mtended to
provide bracing (as might be necessary for the treatment of fractures or after surgery). Asa
result, the nigidity of the device necessary to serve the bracing function makes the device less
comfortable {o wear, especially for a pevson who would not reguire bracing {such as in the
teatment of arthoitis, muscle spasm, or other forms of musculoskeletal pain).

0018] Koltin U.S, Patent No. 3 518,495, issued 52171996 desenbes a cotl wound on
a large bobbin that penmits the insertion of an anm or a leg into the field of the coil for PEMF
type therapy. This device is disadvantageous in several respects. First, the described use of @
bobbin, around which the wire for the stimulating cod 15 wound provides for the teatment of
certain areas of the body, but is certainly lmited in its ability to deliver therapy to areas of the
body such as the hips, shoulder, back, neck, etc. That i3, the constraints of onr human anatomy
make it nearly impossible to approximate a metal bobbm, and thus the stimulating coil, to
regions of the body such as the ball and socket joints of the hip or shoulder, where the round
metal bobbin would strike the torso before i allowed the stimulating coils to adequately
blanket with therapy the arm and/or jomt in the hip and shoulder. Similarly, the use of & metal
boblun for the dehivery of PEMF stimulation to the back would necessitate a large,
cumbersome delivery system {into which the entire body would have to fit) in order to
adequately deliver stimulation to targeted areas on the back or torso. Second, the device i3

described as a nigid bobbin through which the extremity is placed. This format makes
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application more difficult in that the applicator cannot be worn and therefore does not provide
for consistent 1deal placement of the extremity to maximize field effects. In fact, most designs
of a stnmlar nature are clinic-based devices and, therefore, would not be amenable to home
healthcare applications as with the current invention. Third, the device described magnetic
field wathin the bobbin 1s mtended to have a maxmmum magnetic flux deosity in the range of
4.5 to 6 gauss. Studies (such as Trock et al in the Joumnal of Rheumatology 1994 2110}
1903-1911) have shown that PEMF stmulation i the range of 15-25 or more gauss are
effective in the treatment of osteoarthritis or other musculoskeletal pain condutions.

j6019] Pollack in U.S. Patent No. 5,014,699, issued 5/14/1991 describes a cotl wound
around the cast on an appendage for the delivery of PEMYF weatment to fractured bone. The
described device has shown promise for the treatment of fractured bone, especially nonunion
or delayed heahng fractures. However, the description of the device does not provide for
extension of this apphication 1o the treatment of other conditions, such as arthnitis,
nmusculoskeletal pamn, or atrophy.

{0020} Inran in LIS Pat App No 2006/0052839 filed 9/7/2005 describe the use of an
implantable stimulator for the tregtiment of chromic back pain. While this modahity may be
effective at treating back pain, it requires a major surgery and will eventually suffer from
habituation as the area around the needle fibroses and the nerve becomes deadened to repeated

stimulation,

SUMMARY
{0021} In certain variations, systems for electromagnetic induction therapy may

include one or more conductive coils disposed within or along an applicator. The coils may be
configured to generate a magnetic field focused on a target nerve, muscle or other body tissues
in proximity to the coitl. One or more sensors may be utilized to detect electrical conduction m
the target nerve, to detect a muscular response causad by an electrical conduction n the target
nerve, or to detect stimulation of a nerve, muscle or other body tissues andd to provide feedback
about the efficacy of the applied electromagnetic induction therapy. A controller in
communication with the sensor mayv be adjustable 1o vary a current through the at least one

coil so as to adjust the magnetic field focused upon the target nerve, musele or other body
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tissues. Optionally, a user or patient may detect stimulation of a nerve, muscle or body tissue
and the therapy may be adjusted based on feedback from the user or patient.

10022} In certaim variations, the applicator may be configured to intermitiently apply or
deliver pulsed magnetic fields to a target nerve, muscle or tissue without causing habituation
of the target nevve, muscle or tissue.

j0023] In certain variations, methods of electromagnetic induction therapy may inclade
one or more of the following steps. A first portion of a patient’s body may be positioned
relative to or m proxinity to an apphicator or an applicator may be positioned relative to or in
proximity to a fivst portion of a patient’s bodyv, such that a target nerve, muscle or tissue within
the first portion of the body is i proximity to one or more conductive coils disposed within or
along the applicator. A current may be passed through a coil to generate a magnetic hield
tocused on the target nerve, muscle or tissue. An electrical conduction through the target
nerve, g muscular response caused by an electrical conduction through the target nerve or
stimulation of a nerve, muscle, or body tissue may be detected by a sensor positioned along a
second portion of the body. A signal from the sensor indicative of the electrical conduction or
stimulation may be recetved, which provides feedback about the efficacy of the applied
electromagnetic induction therapy. The current may be adjusted by a controller i
communication with the conductive cotls based on the feedback.

{0024] Optionally, 8 user may detect stimulation of a nerve, muscle or body tssue and
the therapy may be adjusted based on feedback from the user. In certan variations, pulsed
magnetic fields may be intermittently apphied or delivered a target nerve, muscle or tissue
without causing habituation of the target nerve, muscle or tisspe. Such mternuttent magnetic
fields may be used to treat chronic conditions, e.g., chronic pain, without causing habituation.
[0025] {n certain variations, applicators may be ergonomic or may be designed or
configured to accommodate, spproximate or be positioned relative to or in proxinity to
specific regions of the body or anatomy. The specific regions of the body or anatomy may be
positioned relative to the applicators, or the applicators may be posttioned relative to the
specific regions of the body or anatomy 1o treat various conditions, for example, ostecarthritis,
arthritis, back or neck pain, atrophy or paralysis, chronic pain, phantom or neuropathic pain,

neuralgia, migramnes, orthopedic conditions.
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[0026] Other features and advantages will appear hereinafler. The features and
clements described herein can be used separately or together, or 1n various combinations of
one or more of them.

BRIEF DESCRIPTION OF THE DRAWINGS
{06027} The drawings constituie a part of this specification and mclude exemplary
embodiments of the invention, which may be embaodied in vanious forms. It 1s to be understood
that in some instances various aspects of the embodiments may be shown exaggerated or
enlarged to facilitate an understanding of the embodiments.
j0028] FIG. 1 s a schematic view of an apparatus for magnetic mduction therapy
according to a first variation.
{0029] FIG. 2 15 a schematic view of an apparatus for magnetic induction therapy
according to a second vanation.
{0030} FIG. 3 15 g schematic view of an apparatus for magnetic mduction therapy
according to a third vanation.
{0031} FIG. 4 15 a schematic view of an apparatus for magnetic induction therapy
according to a fourth vartation,
{0032] FIG. 5 15 a schematic view of an apparatus for magnetic mduction therapy
according to a fifth variation.
{06033} FIGS. 6A-6D are schematic itlustrations depicting a first method of use of an
apparatus for magaetic induction therapy. This method is based on adjusting the position of the
conductive cotls 30 to optimize a magnetic flow applied to a target nerve,
{0034} FIGS. TA-7D are schematic iHlustrations of a second method ot use of an
apparatus for magnetic induction therapy. This method s based on locking the conductive

coils in position once electrical conduction in a target nerve has been detected.

{0035] FIG. 8 is a schematic view of a variation that includes a plurality of sensors.
{0036] FIGS, 9A-9D are schematic represemtations of different garments adapted to

operate as apparatas for magnetic induction therapy.

j6037] FIG. 1015 a schematic view of an apparatus for providing electrical stimulation.
{0038} FIG. 11 15 a schematic view of another variation of an apparatus for providing

electrical stimulation.
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{6039] FIG. 12 shows a schematic view of an energy emitting system ncluding a

microneedle patch sensor.

{0040] FIG. 13415 shows magnified bottom views of variations of microneedle
patches.

{0041} FIGS. 16-17 shows magnified side views of variations of a microneedle patch.
0042] FIG. 18 shows a magnified bottom perspective view of a microneedle patch.
{0043] FI1G. 19 shows a representative cross sectional view of the skin composed of an

outer stratum cornewn covering the epidermal and dermal layers of skin and the underlying
subcutaneons tissue, with a vanation of a microneedle patch attached thereto.
{00444} FIG. 20a shows a magnified side view of a variation of a microneedle patch

including multiple electrodes.

{0045} FIG. 200-20D show variations of a nucroneedie patches icluding multiple
electrodes.
6046} FI1G. 21 shows a schematic view of an energy emittimg svstem mcluding a

microneedle patch sensor placed behind a subject’s knee.
j0047) FIGS, 22-23 show schematic views of energy emitting systems including an

electrode needle and sensor.

{0048} FIGS. 24-25 show schematic views of energy emifting sestems including an
electrode needle without a sensor.
j0049] FI1G. 26 shows a schematic view of an energy emitting system incloding a

microneedle patch for providing stimudation.

{0030} FIGS. 27-28 show schematic views of energy emitting systems incloding an
electrode needle and nucroneedle patch for providing stimulation.

{0051} FIG. 29a-29d show a prospective, side, top and rear views of an energy
emitting device m the form of a foot cradle.

{0052] FIGS 30A-30B show schematic views of an energy emitting device in the form
of a knee support,

j0033] F1Gs. 31A-31B show a schematic view of a variation of an arm appheator and a
foot, knee or leg applicator.

{6054] FIG. 32 shows a schematic view of a variation of a back applicator.

10 .. . .
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JO055] FIG. 33 shows a schematic view of a vanation of a system meluding a back
applicator, a sensor and logic controller.

{0056] FIG. 34 shows a schematic view of system including mudtiple back applicators,
a sensor and logic controller.

j0037] F1G. 33 shows a schematic view of a vanation of a system inchuding a back
apphicator held on a patient’s body by an ergonomic positioning element in the form of a belt
and a logic controfler.

{0058] FIG. 36 shows a schematic view of a variation of an applicator designed to

stimulate a nerve responsible for phantom or neoropathic pain.

{0059] FIG. 37 shows a schematic view of a variation of a facial neuralgia applicator.
{0066] FIG. 38 shows a schematic view of a variation of an applicator which may be

placed over the occcipital nerve for the treatment of mugraies.

{0061} FIG. 39 shows a schematic view of a variation of an applicator which may be
placed over the frontal cortex for the treatment of depression.

{0062} FIG. 40 shows a schematic view of a variation an applicator in the form of a
stimulatory coil platform for positioning one or more coils in proxinty to a kaee or pophiteal
BErve.

0063 FIG. 41 shows a schematic view of a system including a vanation of a back
applicator held on a patient’s body by an ergonomic positioning element in the form of a
shoulder harness, a sensor, and a logic controller,

{0064] Figures 42A and 428 show an example of how the amount of stimulatory

power required to achieve a destred stimulus may be automatically adjusted as a result of

fibroses.

j0065] Figures 43A and 43B show variations of a coil device positioned on a skull.
DETAILED DESCRIPTION

{0066] Iu certain variations, apparatus and methods for magnetic induction thevapy, in

which dosage of magnetic energy can be regulated according to conduction in a target nerve
exposed to the magnetic field are provided.
{8067] In certain vanations, apparatus and methods for magnetic induction therapy, in

which the flow of magnetic energy can be adjusted directionally by the patient or a healthcare

il .. . .
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provider without altering the position of a housing containing conductive coils that produce the
magnetic field are provided.

{8068] In certain variations, apparatus and methods for teating a variety of allments by
providing energy to a target nerve, for example magnetic energy, electrical energy or
vltrasound energy, at a focation and m an amount optimized by detecting conduction m the
target nerve are provided.

{0069] In certain vartations, an energy enutting apparatus for delivering a medical
therapy that includes one or meore energy generators, a logic controller electrically connected
to the one or more energy generators, and one or more sensors for detecting electnie
conduaction in a target nerve, which are connected to the logic controller is provided. The one
of more energy gengrators praduce energy focused on the target nerve upon receiving a signal

trom the logic controfler, and the applied energy 18 vaned by the logic controller according to

an tnput provided by the one or more seasors based on electric conduction in the target nevve,
The feedback provided by the sensors to the logic controller about the efficacy of the applied
treatment causes the logic controlier to madulate the current ransmitted to the coils.

0076} The applied energy may be a magoetic field, an electrical field, an ultrasound, 2
visible light, or an mfrared or an ultraviolet energy. When a magnetic ficld is applied, the
energy-emitting device is an apparatus that provides a magnetic induction therapy and that
includes one or more conductive coils disposed in an ergonomic housing. A logic controlier is
electrically connected to the one or more coils, and one or more sensors detect electric
condrction in the target nerve and are connected to the logic controller so to provide a
feedback to the logic controller. The conductive coils receive an electric current from the logic
controller and produce a magnetic field focnsed on a farget nerve, and the electrie cwrvent fed

by the logic controliey is varied by the logic controller according to an input provided by the
sensors, thereby causing amplitude, frequency or direction of the magnetic field, or the firing
sequence of the one or more coils, to be varted according 10 the efficiency of the treatment
provided to the target nerve. In certain vatiations, the bousing containing the conductive coils
may be a flexible wrap, a cradle or a garment, and the coils may be overlapping and/or be

disposed mn different positions within the housing, so 1o generate a magnetic field on different

body parts with the desired divection and amplitude.
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18071} The one or more cotls may be stationary or movable within the housing,
making it possible to optinuze the direction of magnetic flow to the target nerve by disposing
the coils in the most effective divection. In different variations, the coils may be movable
manually by acting on a knob, lever, or similar tvpe of actuator, or may be translated
automatically by the logic controller i response to the input provided by the sensors. When a
preferred position for the coils has been established, the coils may be locked n position and
maintain that position during successive therapy sessions. In other vartations, the sensors may
be mcorporated within the housing, or instead may be disposed on a body part of mterest
independently of the hoosing.

{0072} 1n still other variations, the inductive coils are disposed in a housing that is
situated externally to a patient’s body, and additional mductive coils are implanted into the
body of the patient and are magnetically coupled to the external mductive cotls. With this coil
arrangement, energy may be transmitted from the external coils to the mtemnal coils either to
recharge or to activate an implantable device. In vet other vanations, the electric corrent may
varied by the logic controlier both on the basis of an input provided by the one or more sensors
and also an input provided by the patient according fo a muscular response she has perceived,
for example, the twitching of a toe after application of the magnetic field.

{0073] In yet other variations, the source of energy for nerve stimulation may be
electrical energy and nerve conduction may be detected at a site sufficiently distant from the
site of stimulation, so to engble detection of nerve conduction despite the contounding
mierference from the divect electrical stimuli. In these vanations, direct electrical stimulation
of nerve and muscle may be tatlored to provide optimal therapy and, in the case of electrode
nugration or other elecirode malfunction, to report lack of stimulation of the bodily tissues.
Furthenmore, these variations enable a reduction m power requirement, because control of the
signal is provided by the sensor to the signal generator loop.

{0074] In other variations, an energy entitiing svstem for providing a medical therapy
is provided. The system may include one or more conductive coils disposed within or along a
housing and configured to generate a magnetic field focused on a target nerve in proximity to
coils; one or more sensors in the form of microneedle patch configured to detect electrical
conduction i the target nerve; and a controtler coupled to the conductive coils and optionally

i commundcation with the sensor.
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{0075] {n other variations, an engrgy emitting system for providing a medical therapy
is provided. The svstem mayv include one or more microneedle patches having one or more
microneedle arvays deposited on a surface of one or more electrodes and configured to
generate or deliver an electrical or magnetic simulus or field focused on a target nerve in
proxamity 1o the nucroneedle patch; one or more sensors configured to detect electrical
conduction i the target nerve; and a controller coupled 1o the conductive coils and optionally
in communication with the sensor. Optionally, the above variations may incorporate an
electrode needle. Optionally, the above variations or systems may be utilized without a sensor
or mechanism for detecting conduction or stimulation.

[0076] Methods of use of the above apparatus, systems and variations thereof for
treating various conditions are alse deseribed herem,

{0077] Referrmg first to FIG. 1, a fust vanation includes a coil wrap 20, which s
depicted as disposed over ankle 22 ctreumferentially to surronad a portion of tibial nerve 24,
Because tibial nerve 24 is targeted, this variation is particedarly suited for the treatment of
OAB and VL In other vaniations, coil wrap 20 may be configured to surround other body parts
that contain a portion of tibial nerve 24 or of other nerves branching from or connected to
tibial nerve 24, stll makmg these variations suitable for reating OAB and V1 In still other
variations, cotl wrap 20 may be configured for surrounding body parts that contain other
nerves when treatiments of other atlments are intended.

0078 Cotl wrap 20 may be manufactured from a vanety of materials suitable for
wearing over ankle 22. Preferably, coil wrap is produced from a soft, body-compatible
waterial, natural or synthetic, for example, cotton, wool, polyester, rayon, Gore-Tex®, or ather
fibers or materials known to a person skilled in the art as non-irnitating and preferably
breathable when tailored into a garment. Coil wrap 22 may even be manutfactured from a
molded or cast synthetic material, such as & urethane gel, to add extra comtort to the patient by
providing a soft and drapable feel. Additionally, coil wrap 20 may be produced from a single
fayer of material or from multiple material layers and way include padding or other filling
between the layers.

{0079] Coil wrap 20 contains one or more conductive coils 26 arranged to produce a
pulsed magnetic field that will flow across tibial nerve 24 and generate a current that will flow

along tibial nerve 24 and spread along the length of tbial nerve 24 all the way to #ts sacral or
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pudendal nerve root origins. Coils 26 may be a single coil shaped n a simple helical pattern or
as a figure eight coil, a four leaf clover coil, a Helmholtz coil, 2 modified Hebmholtz cotl, or
may be shaped as a combination of the aforementioned coils patterns. Additionally, other coil
designs bevond those mentioned hereimabove might be utilized as long as a magnetic field is
developed that will encompass tibial nerve 24 or any other target nerve. When a plurality of
coils Is utilized, such coils may be disposed on a single side of ankle 22, or may be disposed
on more than one side, for example, on opposing sides, strengthening and directionalizing the
tlow of the magnetic field through tibial nerve 24 or other peripheral nerves of mterest.

j0080] Cotl wrap 20 1s preferably configured as an ergonomic wrap, for example, as an
essentially cvlindrical band that can be pulled over ankle 22, or as an open band that can be
wrapped around ankle 22 and have its ends connected with a buckle, a hoop and loop system,
or any other closing system known {0 a person skilled in the arnt. By properly adjosting the
position of cotl wrap 20 over ankle 22, a patient or a health care provider may optimize the
flow of the magnetic field through tibial nerve 24, based on system feedback or on sensory
perceptions of the patient, as described in greater detail below,

{0081} The electric current that produces the magnetic field by flowing throogh coils
26 13 supplied by a programmable logic controller 28, which is connected to coils 26, for
example, with a power cord 32. A sensor 30 that feeds information to logic controlier 28 1s
also provided, in order to tailor the strength of the magnetic field and control activation of
cotls 26 based on nerve conduction, The purpose of sensor 30 is o detect and record the firing
of the target nerve and to provide related mformation to logic controller 28, 50 to render the
mitended therapy most effective. For example, sensor input may cause logic controller 28 o
alter the strength or pulse amplitude of the magnetic field based on sensor input, or fire the
coils 1 a certam sequence.

16082] In thas variation, as well as in the other vanations described herematter, sensor
30 may include one or more seasor patches and may be placed at different distances from the
region of direct exposure 1o the magoetic held. For example, sensor 30 may be configured as 4
voltage or current detector in the form of an EXG patch and may be placed anywhere in the
vicinity of the target nerve to detect its activation. For ease of description, the texm "coils” will

n,

be used hereinafter to indicate "one or more coils™ and "sensor” to mdicate "one or more

sensors,” unless specified otherwise,
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{0083} By virtue of the above described arrangement, coit wiap 20 provides a
reproducibly correct level of stimulation during an inithial therapy session and doring
successive therapy sessions, becaunse the presence or absence of nerve conduction is detected
and, in some variations, measured when cotl wrap 20 is first fitted and fine-tuned on the
patient. In addition to properly modulating the applied magnetic field, the positioning of coils
26 over ankle 22 may also be tailored according to the mput provided by sensor 30, so to fine-
tune the direction of the magnetic field. Such an adjustment of the direction, amplitude, and
tevel of the stimulation provided to the target nerve through the above described antomated
feedback loop, to ensure that peripheral nerve conduction is being achieved, 1s one of the key
features.

{0084} if the magnetic pulse does not substantially mterfers with sensor 30, sensor 30
may be placed directly within the field of stmalation, so that power supplied to the system
may be conserved. This is particularly important for batterv-powered systemns. Alternatively,
sensor 30 may also be placed at a distance from the magnetic fleld and still properly detect
neural stimmulation,

{O0RS] In a method of use of cott wrap 20, the amphitude andfor firing sequence of
coils 26 may be ramped up progressively, so that the magnetic field iy increased in strength
and/or breadth until nerve conduction is detected, afier which the applied stimulus is adjusted
or mainiained at its current level for the remainder of the therapy. The level of stimulation may
be alse controlled through a combination of feedback from sensor 30 and feedback based on
perceptions of the patient. For example, the patient may activate a switch once she percetves
an excessive stimulation, in particular, an excessive level of muscular stimulation. In one
instance, the patient may be asked to push a bution or turn a knob when she feels her toe
twitching or when she experiences paresthesia over the sole of her foot. The patient will then
continae pressing the button or keep the knob in the rotated position until she can no longer
teel her toe twitching or paresthesia in her foot, indicating that that level of applied stimulation
corresponds to an optimal therapy level. From that point on, the patient may be instructed to
simply retain her foot, knee, or other tmb within coid wrap 20 unti therapy has been
terminated while the system is kept at the optimal level. Adding patient input enables control

of coil wrap 20 during ouipatient treatments, becanse the patient 1s now able to adjust the
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intensity of the magnetic field herself bevond the signals provided to logic controller 28 by
sensor 30,

{0086] Detecting and, if the case, measuring conduction i one or more nerves along
the conduction pathways of the stimulated nerve confirms that the target nerve has been
stimulated, providing an accurate assessment of the efficiency of the applied therapy on the
patient. A concomitant detection of muscle contraction may also confirm that the target nerve
is being stimulated and provide an indication to the patient or to a healthcare provider as to
whether stimulation has been applied at an excessive level in view of the anatomical and
physiotogical characteristics of the patient.

{0087] Based on the foregoing, coil wrap 20 allows for a consistent, user-friendly
targeting and modulation of the peripheral nerves via the posterior tibial nerve on an outpatient
basis, in particular, the targeting and modulation of the pudendal nerve and of the sacral
plexus. When multiple cotls 26 are present, coils 26 nwy be activated sinwltaneousty or
differentially to generate the desired magnetic field. The direction and location of each of coils
26 may be reversibly or irreversibly adjusted by the healthcare provider or by the patient,
customizing the location of the applied stimulstion o the anatomy and therapy needs of each
patient. After a healthcare provider has optimized posttion and firmng sequence for each of
coils 26, the patient may be sent home with coil wrap 20 adjusted to consistently target the
desired nerve. In one variant of the present variation, an automatic feedback system adjusts
one or more of firing sequence, firing strength or position of coils 26 within cotl wrap 20
during the initial setup and also during successive therapy sessions.

{0088} In sumumary, certamn variations include the creation ot a loop consisting of
feeding mformation on nerve conduction to logic controller 28 and on logic controller 28
tatloring the electrical current sent to coil wrap 20 according to the mformation received from
sersor 26 based on whether or not the nerve 15 recefving the desired stimulation and, in some
variations, the desired amount of stimulation. This arrangement offers an unparalleled level of
therapy control and flexibility within a home care setting, because a consistent, repeatable
stimulation of the target perve can be attained. Aside from adjusting the position of coils 261
accordance with the patient's anatomy and physiological variations, controlling pulse
amplitude i3 also of great importance even during different therapy sessions with the same

patient. For example, a patient with leg edema will encounter difficulties in properly adjusting
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coil wrap 20 based on whether her legs and ankles are swollen or not swollen, and the power
required to penetrate to posterior tibial nerve 24 (in the case of a VI therapy) will vary greatly
due o the variable depth of the nerve. Thus, having feedback provided by sensor 26 becomes a
necessity for achieving an accurate dosage of the treatment rather than an option. Benchiop
testing has demonstrated that a system constructed as described herein 1s capable of non-
invasively generating electrical currents similar to those found in therapeutic electro-
stimulation and to do so in different settings.

{0089] Referring now to FIG. 2, a second variation will be described with reference to
a coil wrap 34 disposed over ankle 36 for the purpose of treating V1 by targeting tibial nerve
38, In this second variation, one or more Helmholtz coils 40 are disposed within coil wrap 34
to create a more narrowly directed magnetic field over tibial nerve 38, Like in the all other
variations described berein, more than one coil (in the present variation, more than one
Helmholtz coil 40) may be placed within cotl wrap 34 and be disposed in different positions
within col wrap 34, 1 order to optimize magnetic Hox over tibial nerve. For example, two
Helmholtz coils may be disposed one opposite 10 the other within cotl wrap 34

{0096] Having coil windings arranged along a common longitudinal axis, as required
m a Helmboltz coil configuration, generates a more focused magnetic field and a more
accurate targeting of tibial nerve 3R or of any other nerve. Like in the previous vanation, the
operation of coils 40 is controlled by a logic controller 42, which is in turn connected to sensor
44 that monitors conduction in tibial nerve 44 and that generates a feedback to logic controller
42 about the efficiency of the therapy in progress. Therefore, ike in the previous vanation, the
coupling of sensor 44 with logic controlier 42 optimizes eperation of coil wrap 34 according to
resulis measured at the level of tibial nerve 38 Also like 1n the previous vanation, manual
adjustments to the parameters of electric current provided by logic controller 42 to Helmboltz
coil 40 may also be made manually by the patient or by a healthcare provider, and coil wrap 34
may be structured so that the position of Helmholtz coil 40 within coil wrap 34 is adjusted as
desired either manually by the patient or by a healthcare provider, or automatically by logic
controller 42.

0091} Referring now to FIG. 3, a third variation includes a coil wrap 46 configured
for wrapping over the popliteal fossa of a patient, in the region of the knee, to stimulate the

posterior tiblal nerve (not shown). The configuration and structure of coil wrap 46 reflect the

o]
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body portion covered by coil wrap 46, but the key system components of cotl wrap 46, such as
the type, number and disposition of the coils {for example, the use of overlapping coils); the
connections of the coils with a logic controller; and the use of one or more sensors {also not
shown) to detect nerve conduction are all comparable to those in the previously described
vartations.

{0092} Referring now to FIG. 4, a fourth variation includes a footrest or foot cradle 48,
which is structured to contain at least a portion of a foot 50, One or more coils 52 are enclosed
within cradle 48, and a sensor 34 15 disposed along the pathway of ubial nerve 33, sensing
conduction in tibial nerve 55, and 15 also connected to a logic controller 56. Cotls 52, sensor 54
and {ogic controller 56 may be arranged in different configurations, in the same manner as in
the preceding variations.

{0093 Cradle 48 may be made from a vanety of matenals and may be monolithic, or
have a hollow or semi-hollow structure to enable the movement of coils 52 within cradle 48, as
described in greater detatd below. Preferably, cradle 48 has an ergonomically design allowing
the ankle and heel of the patient to be retained within cradle 48, in a position that maitches the
positions of stimulating coils 52 {o the area of stimulation. The design of cradle 48 provides
for a particularly comioriable delivery of therapy 10 patients that prefer to remain seated during
their therapy, and enables the patient to perform the required therapy within a health care
facility, or to take cradle 48 home, typically after an initial session and appropriate training in a
health care facility. In that event, the patient will be trained to apply sensor 54 autonomously
and 1o adiast stinnilation to a comfortable level.

10094] FIG. 4 shows coils 52 disposed as overlapping and the use of a single sensor
patch 34 positioned proximally to the stimulation site. However, cotl 532 may be configured as
a single coil, a figure eight coil, a four leaf clover coil, a Helmboltz coil, a modified Helmboltz
coil or a any combination of the aforementioned coils, or as any other coil design providing an
effective stimulation to the target nerve. In addition, coils 32 may be fired individually,
sequentially or simudtaneousty according to the feedback provided by sensor 54,

[0095] {n one variant of this variation, sensor 34 may include a conductive electrode
patch that provides a feedback 1o logic controller 56 for adjusting, if necessary, the stimulation
parameters of coils 32, Alernatively, sensor 54 may be a sensor patch that 13 either applied to

the skin of the patient or is incorporated within the structure of vradle 48.
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[0096] Referrving now to FIG. 5, a fifth variation includes a knge rest or koee cradle 58
that contams one or more conductive coils 60, one or more sensors 82 and a logic controlter
64, The components of this variation are similar {o those described with reference to the
preceding variations, as regards the structure and materials of cradie 58, the nature and
dizposition of coils 60, the type and operation of sensor 62, and the function and operation of
togic controller 64, Cradle 58 is configured to target the popliteal fossa of the patient, thus to
target tibial nerve 66, In that respect, the present variation is similar to the variation ilustrated
w FIG. 3, but while the vartation of FIG. 3 i3 configured as a wrap that may be worn while the
patient s standing, the present variation is configured as a cradie that is more sutted for
treatment while the patient is sitting or laving down.

[0097] A method of use of the foot cradie depicted in FIG. 4 s described with
reference o FIGH. 6A-6D. During a first step Wustrated in FIG. 6A, foot 68 is disposed in
cradle 70 that contains one or more conductive coils 72, which are connected 1o a logic
controller (not shown) that manages the flow of electric power to coils 72

[0098] During a second step tHlustrated m FIG. 6B, a sensor 74 18 disposed on foot 68
or on ankle 76 or on another appropriate portion of the patieat’s body, in order to detect
conductivity m tibial nerve 78 or in another target nerve.

{0099 Doring a third step illustrated in FIG. 6C, a healthcare provider analyzes
conductivity measyrements provided by sensor 74 (for example, by reading gauge 77} and first
adjusts the positoning of coils 72 until conduction in nerve 78 is detected. For example, the
healtheare provider may rotate a knob 80, shide a lever or actuate any other displacement
system for coils 72 that is known in the art, so that cotls 72 are translated uniil a magnetic field
of the proper amphiude and intensity is apphed to cause conduction in nerve 78, The position
of cotls 72 is then fine-tuned manually until an optimal level of conduction in nerve 78 is
attained, and the therapy is continued for a length of time as prescribed by the attending
healthcare provider.

{0100} During a fourth, optional step illustrated in FIG. 6D, settings for successive therapy
sessions are set, for example by locking knob 80 (in one variation, with a pin 81) so that the
healthcare provider or the patient repeat the therapy using the predetermined settings.
Alternatively, the patieni may be trained to adjust the amplitude andfor strength of the applied

magnetic field, as each therapy session requires.

Petitioner - Avation Medical, Inc.
Ex. 1002, p. 316



10

30

Attorney Dockiet Noo EMENNZOG503

{0101}  While the present method has been described wath regard to foot cradie 70, the
same method steps mav be envisioned for cotl wraps or cradles of different configurations, for
example, for the cotl wraps and cradles descnibed with reference to the previous figures.
{0102} In an alternative variation, the logic controller {not shown) mav antomatically
adjust cod positioning 1o optunize therapy during the mitial and successive sessions. While
this set-up may be more difficult to implement, it also provides for an accurate targeting of the

target nerve during each therapy session, regardless of alterations in patient positioning or

changes o the anatomy of the patient {for example, when a foot 1s swollen}. In this variation,
the device simply vanes the ortentation of coils 84 until stimulation has been sensed.

{0103] Further, cotls &4 may be translated along a single direction (for example,
horizontally) or along a plurality of directions, to provide for the most accurate positioning of
cotls 84 with respect to the target nerve.

{0104] A second method of use of the foot cradle depicted in FIG. 4 15 described now with
reference to FIG. 7. While this second method 15 also described with reference to a foot cradie
82 emploving one or more coils 84 that have a reversibly lockable, adjustable orientation, the
present method may be equally iuplemented with a body-wora coil wrap, such as those
described with reference to the previous figures, or to other variations. In this method, the
patient or the healtheare provider adjosts the positiomng of coils §4 1o detect conductivity in
target nerve 89,

j0105] The position of cotls 84 may be translated in different directions {in the tlustrated
variation, may be translated horizontally} and may be locked 1 an mitial position once
conduction in nerve 89 is detected by a sensor (for example, sensing patch 86).

j0106] More particularly, FIG. 74 llustrates the initial positioning of foot 88 into cradle
82 and of sensor patch 86 on ankle 90 or other appropriate body part of the patient. After
proper positioning of foot 88 is attained, a knob 92 (or other equivalent device) may be
employed to adjust the position of coils 84, based on the signals {for example, nerve
conduction signals) provided by sensor patch 86, as shown in FI1G. 7B,

[0107] With reference to FIG. 7C, after neural conduction is detected, cotls 84 are locked
in place, and, with further reference to FIG. 7D, foot cradle 82 retains coils 84 locked in
position for further use in a home or healthcare office environment. Therefore, in the present

method, the patient or a healthcare provider simply adjusts coil position by shiding coils 84
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back and along one axis until electric conduction in the target verve is detected, although
adjostments along all three axes may be possible in different variants of the present varation.
{0108]  Referning now to FIG. &, a sixth variation relates 1o the use of multiple sensors.
While FIG. 8 depicis a variation shaped as a foot cradle 98, it should be understood that the
following description also relates to any other design, whether shaped as a cradle or a wrap or
otherwise. The plurality of sensors 94 described herein may detect a variety of physiologic
changes, inclading neural impulses, muscular contraction, twitching, ete. that may occor with
newral or muscular simudation,

j6109] One or more of the tHustrated sensors 94 may be emploved over body regions
being stimulated (for example, back, leg, arm, neck, head, torso, efe.) and may be either
incorporated within an actual cradle or wrap or, otherwise, be apphlied separately from the
cradle or the wrap.

10110] Sensors 94 may be structured as disposable, single-use, EKG-type patches that are
attached to the body ouiside of cradle 98 along the nerve conduction pathway and are then
connected to the logic controller {not shown} before beginning therapy. This arrangement
provides for an ntimate body contact of sensors 94 without the risk of infection or other
detrimental side effects that may be present with ranscutaneous devices. Sensors 94 may be
employed both for beginning and for monitoring the stimulation therapy; more specifically,
sensors 94 may be emploved during the beginning of the therapy to optimize the strength of
the magnetic field andfor to adjust the posttioning of coils 96 within the cradle 98. Once
therapy has begun, sensors 94 continue to monttor nerve conduction to ensure that the correct
tevel of stimulation is bemng provided. In the event that for some reason nerve conduction
decays during therapy, the logic controller can automatically adjust the magnetic field,
ensuring that the appropriate therapy is delivered for the appropriate amount of time.

[0111) One or more of sensors 94 in this variation, or any of the variations described
herem, may take the form of an inductive coil designed to receive mopalses from the
underlving verves, so that indactive techoologies may be used to both stirmulate the nerve or
tissues as well as to record the effect of the stimudation on nerves or tissues. Any of sensors 94
may be connected 1o the logic controller through one or more connection modes, including,

but not imited to, wiveless signals, wired signals, radio frequencies, Bluetooth, infraved,
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ultrasound, direct switching of the current eircuit, etc., so long as communication between the
sensor and the device 1s effective.

{0112  During implementation of the present method, a healthcare provider may simply
elect to use sensors 94 to adjust the device, for example, to lock coils 96 imte position, during
the first therapy session and not require the use of sensors 94 during each successive therapy
SESSIon.

{0113] Referring now to FIGS. 9A-9D, there are shown different, non-liniting vanations
shaped as body worn ergonomic applicator garments. Each of these variations is shown with
overlapping cotls, although coils of any configurations may be used. Each of the wraps of
FIGS. 9A-9D corresponds to a coil wrap, into which a body part may be placed. These
garments contain one or more sensors (not shown) that provide feedback to a logic controller
{also not shown), or sensors may be applied separately from those garments. Systems may also
be included for reversibly or irreversibly locking the coils within the applicator.

jo114] More particudarly, FIG. 9A tllustrates a vanation, in which coils 100 are embedded
10 a knee wrap 102 and are connected to a fogic controller {not shown} by a connector 104
FIG. 9B instead illustrates a variation, in which coils 106 are disposed within an abdominal
garment, for example shorts 108 and in which coils 106 are also connected 1o a logic controller
{not shown} by a comnector 110, A marking 112 may be added on one side of shorts 108 1o
indicate wrap orientation. FIG. 9C illustrates a coil wrap shaped hike a band 114, in which
coils 116 are connected to a logic controller (not shown) by a connector 118, When this
variation is emploved, band 114 may be wrapped around a body portion {for example, an arm)
and be retained 1 place by a system known in the ant, for example, a hook and loop system, a
strap and buckle system, or simply a hook disposed at one end of band 114 for engaging fabric
or other material in another portion of band 114. FIG. 9D illustrates a variation shaped as a
shoulder strap 120, the length of which may be adjosted by a buckle 122 and which has coils
124 disposed in one or more pomts, for example, at the joint between an arm and a shoulder as
shown. Each of these vanations includes one or ore sensors (not shown) that may be coupled
to the garment, or that may be applied separately from the garment.

[0115] Other variations that are not illustrated include, bur are not Iimited to: a head womn
garment, such as a cap; a neck worn garment, such as a neck brace; and a lower-back garment.

Each garment and applicator may also utilize the locking, targeting coil feature described
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previously, without requiring the use of the any sensing components afler & proper positioning
of the coils 1n relation to the target nerve or nerves has been established.

{0116] Still other variations are depicted in FIGS. 10 and 11, In these vartations, the source
of energy for nerve stimulation is electrical energy that is dispensed through a percutaneous
stinmulator, such as a percutaneouns needle 124, or a transcutaneous stimulator, such as an
electrode 126, As shown m FIG. 10, an electrical pulse controller 128 is electrically connected
both to percutaneous needle 124 and to sensor 134, 1o provide the desired feedback and
modulate the power to percutaneous needle 134, In the variation of FIG. 11, electrical pulse
controller 130 1s comected both to electrode 126 and to sensor 136, and performs a fonction
stmilar to that of electrical pulse controlier 128, With these variations, nerve conduction may
be detected at a site sufficiently distant from the site of stimulation, s¢ to enable detection of
nerve condaction despite the confoending interference from the direct electrical stimult.
Further, direct electrical stimudation of nerve and muscle may be ailored to provide optunal
therapy and, in the case of electrode migration or other electrode malfunction, to report lack of
stinmulation of the bodily tssues. Sull further, these variations enable a reduction in power
requirement, because control of the signal is provided by the seasor o the signal generator
foop.

{0117} As shown, a device constructed according to the principles described herein
provides a targeted and precise stimulation of the posterior tibial nerve, or of other peripheral
nerves, i a non-invastve manner by emploving an ergonomic wrap or cradle that specifically
targets the posterior tibial nerve in a consistent and repeatable manner. For example, in
patients with OAB or VI, the novel, reversibly lockable movement of the cotls and the use of
logic controller -sensor loop enables the application of a magnetic field that can be vanied in
focation, amplitude and strength according to the amount of stimuiation actually induced in
one or more farget nerves and of the response of the patient to the therapy. An apparatus
according 1o the variations described herein may deliver any frequency of stimulation,
mcluding low frequencies, high frequencies, mid frequencies and yltrahigh freqoencies, and
overlapping and non~overlapping coils mayv be used to generate the desired field, although
overtapping or Helmboltz coils are preferred due to their ability to target a broader region and

achieve more thorough stimulation.
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{0118} Ailments that may be treated through the use of apparatus and methods as
deseribed heremn include not only OAB and VI, but also obesity, depression, urinary
meontinence, fecal incontinence, hypertension, pain, back pain, restless leg syndrome, Guillamn
Barre syndrome, quadriplegia, paraplegia, diabetic polyneuropthy, dvskinesias, paresthesias,
dental procedure pain, knee osteoarthritis, anesthesia (pain rehef during sargery), Alzheuner's
disease, angina {chest pain from heart disease), ankylosing spondylitis, back pan, bum pain,
cancer pain, chronic pain, dysmenorrhea (painfol menstruation), headache, hemiplegia,
hemuparesis {paralysis on one side of the body), Iabor pain, local anesthesia during gallstone
hithotripsy, facial pain, trigeminal neuralgia, bruxism {tooth grinding) pain, mvofascial pain,
pregnancy-related nausea or vomiting, neck and shoulder pain, pain from broken bones, rib
fracture or acute trawma, dizbetic peripheral neuropathy, phamtom limb pain, post-herpetic
neuralgia {pain after shingles), postoperative ileus (bowel obstruction), irritable bowel
syndronie, postoperative ngusea or voiniting, postoperative pain, post-stroke rehabilitation,
rhenmatoid arthritis, skin uleers, spinal cord injury, temporomandibular joint pan, detrusor
mstability, spinal muscular atrophy (a children), pain during hysteroscopy, gastroparesis,
chronic obstructive pulmonary disease rehabilitation, carpal tunael syndrome, soft tissue
myury, muliiple sclerosis, intermittent claudication, attention-deficit hvperactivity disorder
{ADHD), cognitive impairment, knee replacement pain, achalasia, atopic eczema, bursitis,
carpal tunnel syadrome, dementia, depression, dry mouth, dystonia, enhanced blood flow in
the bramn, enhanced bleod perfusion of the uterus and placents, esophageal spasm,
fibromyalgia, fracture pan, Guillam-Barre syndrome, hemophilia, herpes, hip pam, mterstitial
cystitis, writable bowel syndrome, pruritis, joint pain, labor induction, local anesthesia,
menstroal eranmps, muscle cramps, muscle spasticity, muscle strain or pain, musculoskeletal
traunia, myofascial pam dysfunction syndvome, nerve damage, osteoarthritis, pam medication
adjunct, pancreatitis, Ravnand's phenomenon, repetitive straim injuries, sacral pain,
schizophreaia, shingles, shoulder subluxation, sickle cell anenua pain, Skin flap ischenia
{during plastic surgery), sphincter of Oddi disorders, sports injuries, thrombophlebits, timnitus
{ringing 11 the ear), restless legs, tremor, whiplash and neuralgias. In contrast to smplantable
nerve stimulators, this therapy is completely non-invasive and does not require a major surgery

to implant a permanent nerve stunulation device. Moreover, this therapy can be controlled to
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optinnize the level of therapy delivered according to power consunption and nerve stimulation
requarements and need not be delivered by a professional healthcare provider.

10119} In other vanations, newral stimulation may be applied as electrical ranscutaneous
stimulation, for example, by inserting an invasive electrical needle mto a target body part and
by modulating stirmaulation 1s modulated on the basis of information sent back to the logic
controtler from the one or more sensors that are used to detect and/or maintain the correct level
of stinmalation. The transcutancous clectrical stimulation sensor may be placed in the body
mdependently or be incorporated within the wrap and may provide, smony other things,
feedback as to the quality of the electrical connection to the skin, which 1s directly related to
the bum risk inherently associated with this type of therapy. In fact, these methods of
stimulation may not be optimal due to the resulting skin irritation and risk of potential bums, a
very serious issue in the large percentage of patients that have neuropathies. Even when
patches are applied to moenitor transcutanecus stimulation very closely, the patches may still
become displaced and allow a bum o occur. Moreover, potentially interfering electnical
mpulses may develop at the treatment site, creating a noisy environment for the detection of
nerve conduction.

{0120] o still other varfations, an external coil or coils may be inductively connected to an
mmplanted coil or coils may be utihized. In these variations, an ergonomic apphicator may be
adjusted by the user or by a healtheare provider such to optimuze mductive power ransmission
between the external and implanted coils. One o more sensors may be utilized to provide @
feedback that the relative coil positions have been optinized, and the external coil may then be
reversibly locked mto position within the ergonomic appheator. Two applications of this
variation relate {o the transfer of power to recharge an implantable device, and to the transfer
of power to activate an implantable device.

j0121) fa the first application, when an implantable rechargeable device 15 utilized, the
external coils may be used for recharging the implantad device by means of nductive fields
generated by the external coils, The external coils may include civcuitry that determines the
amount of resistance encountered by the magnetic field or other electrical properties related to
the quality and degree of the magnetic coupling that is being established. Based on this
feedback, the position of the external coils may be adjusted manually or automatically to

optimize the coupling aclhzeved with during each recharging session. Alternatively, a sensor
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may be incorporated into the inplantable device and may communicate the degree and quality
of the magnetic coupling to the external coils andfor the connected circoitry via wireless
communication, providing a feedback for the automatic or manual adjustment of the external
recharging coils.

j0122] The coils within the ergonomic applicator may be reversibly locked into place for
the duration of the recharge session, and the implantable device may also communicate to the
external recharging unit that the implantable device has been folly recharged, ternunating the
recharging session has been completed. By providing for an intermuttent recharging of an
implanted device, an apparatus according as described herein enables the taplantable device to
devote more power to performing its intended function optimally and with a lesser concem
about protecting or exterding battery life.

{0123} fnt the second application, the powering cotls may contaimn circuitry to deternune the
amount of resistance encountered by the applied magnetic field, or other electrical properties
that may reflect the guality and degree of the magnetic coupling that is being achieved. Based
on this feedback, the powering coils in the applicator may be adjusted manually or
automatically o activate and optimnize the coul coupling at the beginning of each therapy
sesston. Alternatively, a sensor may be incorporated into the implantable device and
communicate the degree and quality of the magnetic coupling externally via wireless
comnumication, which may in turn provide feedback for the avtomatic or manual adjustment
of the powering coil. In one vartant of the present variation, the inductive coils may be
magnetically coupled to a needle targeting the posterior tibial nerve.

10124] An exemiplary method of use of an apparatus as described herein on g patient
suffering from Vi and/or OAB meludes the following steps:

{0125  The patient places a conductive wrap contained within a Hexible matertal over a
region of the ankle {or alternatively over the knee) 1o provide the required pulsed magnetic
field. Alternatively, the patient may use an ergononic foot/leg rest or cradle having embedded
coils.

0126} A sensor {for example, a sensor patch) is placed on the patient’s body alonyg the
path of the nerve, ideally proximal to the stimulation site to ensure afferent nerve stimulation,

and iz connected to a logic controfler.
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[0127] A physician or healthcare provider adjusts the coils in the wrap or cradle until
nerve conduction is achieved based on patient and sensor feedback. An optimal position is
sought, and the cotls may be reversibly locked into position within the conductive wrap or
ergonomic cradle and remain in this position during subsequent use.

j0128] During the therapy session, the logic controller provides an electric curvent to the
coils, generating an mductive magnetic field, In one variation, this field begins at low
amplitude and slowly ramps up wtd nerve conduction exceeds a threshold level, as signaled
by the sensor and possibly by the patient, who may feel motory conduction. Alternatively, one
or more cotls may also be activated to increase the covered area of stimulation in the event that
stimulation does not occur with the initial cotl configuration or is inadequate

{0129] The optimal stimulation may be determined in a variety of manoers, for example,
by measaring exposwre to electromagnetic fields capable of generating a square wave electiic
signal at & frequency of 10-30 Hz at the tarpeted tissue depth. The square wave configuration
of the signal may be generated via Fourier transformation or may be a ramped current
generated in any mannear.

j0136] The inductive magnetic pulses continug for an appropriate duration of use, for
example, for 15-30 minutes. The sensor may remam i place during the entire therapy session
to ensure that stimulation occurs consistently and to provide for appropriate corrections if
nerve conduction detentorated. The logic controller may be powered either by a portable power
source such as a battery, or by or a fixed power source such as a traditional wall cutlet,

{0131} The condactive wrap andfor ergononmic cradie 1s removed from the body when
therapeutic stimulation is not betng delivered, typically at the end of the therapy session.
{0132} The conductive wrap andfor ergonomic cradle is reapplied along with the sensor
patch (ideally disposable) from time to time as indicated, for example, on a daily basis, and
steps 4-8 are repested.

{0133]  The devices and methods described herein may be applied to any body tissues,
mcluding nerve, muscle, skin, vasculature, or any other organ or tissue within the homan body.
Further, the devices and methods described herein may be used to treat any conditions suited
for neuromodulation regardless of whether the stimulation source Is an electromagnetic field, a
direct electric current, a RF field, infrared energy. visthle hight, ultraviolet hight, eltrasownd, or

other energy dispensing device,
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{0134] In other vanations, as shown o FIG. 12, an energy emutting svsten: 210 for
providing a medical therapy includes one or more conductive coils 212 disposed within or
along a housing 214, one or more sensors 216 configured to detect electrical conduction tn a
target nerve or to detect muscle stimulation, and a controller 21§ connected or coupled 1o the
condactive coils 212 and optionally i communication with the sensor 216, In certamn
varigtions {as shown in Fig. 12), the controller 218 can be integral with the housing 214). The
coils 212 are configured such that an electrical corrent generated by the controller 218 is
passed through the coils 212 generating a magnetic field which wiall stimudate a target nerve,
e.g., the tibial nerve 220, a muscle or other body part containing a portion of a target nerve, or
any nerves branching off of & target nerve, Jocated m proximity o the coils 212, Inthis
particular variation, the housing 214 15 10 the form of a foot cradle, as shown in FIG. 4
however, the housing could also be in the form of a flexible wrap, garment or other design
suitabie for use with a subject. In various vartations described herein, sensors may detect
voltage or current and may be conpected, coupled, wirelessly comected or coupled or
otherwise in communication with the housing and/or controller using a variety of methods or
technigques known in the art.  The sensor may be placed over a mascle to detect muscle
stimulation resulting from stunulating the target nerve {as shown mm Fig. 12} or over any other
portion of the subject’s body suitable tor detecting conduction of the target nerve

[0135] Referring to FIG 13 and 16, the sensor may be in the form of a microneedle patch
228, which can be removably attached 1o the skin surface of & subject. The microneedle patch
2238 may mclade a housimg 231, havig one or more electrodes 232 and one or more
nucroneedles 235 deposited or grraved on a surface of the electrode 232, forming one or more
microneedle arrays 234, In FIG 13, microneedie patch 228 has the shape of a square, and the
microneedles 235 are arrayved on the bottom surface 236 of the electrode 232 ma 16 X 16
configuration. However, as shown i FIGS 14-15, microneedle patches may be designed ina
vartety of shapes, e.g., rourdd, oval 229, rectangular 230, hexagonal, and a variety of sizes.
The micronecdies may be arraved in a varicty of arrangements and patierus {e.g., 14 X 14, 12
X 12, etc.) depending on the particular use and needles,

0136} Additionally, microneedles may be attached, deposited, or arraved on an electrode
surface or patch in 8 variety of configurations and arrangements, depending on where the

particular microneedle patch will be utilized and the treatment 1o be delivered. The nwmber of
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microneedles jactuded in an array can vary. For example, the number of microneedies may
range from about 3 to 300 or 100 to 400 or about 200 to 300 or about 256, In certain
variations where microneedles are composed of strong, highly conductive material, the mumber
of microneedles necessary may be less and may range fromabort Sto 100 or 100 S0 or S 10
S0. However, where nucroneedies are composed of higher resistance metal, a greater number
of needles may be needed, e.g., about 100 to 500 or about 200 to 300 or greater than 500
{0137} Referring to FIG. 18, a magnified view of a nucroneedie array 234 composed of
one of more microneedles 2335 13 shown. Microneedles 235 may include a base portion 238
and an upper portion 239, Microneedles 235 may have lengths in the range of about 1 to 400
microns or 10 to 400 microns or preferably about 100 to 150 microns, and a diameter in the
range of about 1 to 100 mucrons. A microngedle 235 may be tapered in diameter, going from a
farger to smaller diameter from the base portion 238 to the upper portion 239 where the distal
tip 240 of the microneedle is prefersbly pomnted or sharp. The upper portion 239 of the
nuicroneedle 2335 may have a diameter 1n the range of about 10-30 microns or about 15 to 25
microns, Optionally, for ease of production, the base portion 238 of the microneedle 235 may
be thicker than the distal tip 240 or upper portion 239 of the microneedle 235, In certain
variations, as shown in FIG 17, a bulb 237 mav be provided at the distal tip 240 of a
nucroneedle 235 1o provide for effective anchoning of the microneedle 235 in the skin of
patient or subject. Microneedies 335 can include any number of friction or grip increasing
features. For example, they may include projections, barbs, bulbs or a roughened surface or
tip. Microneedles 235 may take on various configurations, e.g., straight, bent, filtered, hollow
or a combination of the above.

j0138] In other vartations, microneedies may have lengths that range from about 430 to
1450 microns, widths from about 160 to 470 microns, thicknesses from about 30 to 100
microns and tip angles from about 20 to 90 degrees, and arrays can contain from 5 to 50
microneedles. For example, micronsedles having these dimensions have been shown to be
less painful than hypodermic needles. Length and namber of microneedles can affect the level
of pain experienced. Decreasing microneedie length and/or the number of microneedies may
be beneficial and act to further reduce pain and provide comfort.

{139] fn certain varjations, the one or more microneedies may include an electrically

conductive material such that the microneedies may transmit an electiical signal to an
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overlying electrode or other surface. Microneedies may be constructed of an electrically
conductive material and/or coated with an electrically conductive material. Optionally,
microneedles may be coated with an electrically conductive matenal and constructed of a non-
conductive material. Micronecedies may be fabricated using a variety of materials, e g, metals,
stainless steel, sohd or coat of gold over NI, Pd or Pd-Co, Py, silicon, sihicon dioxide,
polymers, glass, blocompatible polvmers, titantum, silver, or suture materials, Biodepradable
polymers may also be used such that if a tip of a microneedle were to snap or break off during
msertion, i would easily biodegrade.

{0140] A microneedle array 234 may be constructed or fabricated vsing any variety of
manufacturing methods known to persons of ordinary skill in the art. Microneedles may be
arrayed, attached, eiched or deposited onto a surface of an electrode. In another variation,
microneedles may be etched from or deposited onto a silicon electrode, such that the
nucroneedle pateh, including electrode and microneedles, are made from one material creating
a durable and stable microneedie patch.

j0141] As shown in FIG 18, microneedles may be fabricated by creating micron sized
holes on a silicon substrate and by using a KOH solution fo create the needle shape. In other
variations, the microneedles may be made of non-conductive material but may still be utilized
to provide superntor anchoring properties such that a microneedle patch may effectively adhere
or attaché to a subject’s skin.

0142} In certain variations, microneedle arrays are fabricated by patierning SU-S onto
glass substrates and defining needle shapes by lithography. The tips of the needles can be
sharpened using reactive ton etching. Optionally, holes may be drilled, e.g., by laser, through
the microneedles and base substrate. Holes may be drilled off-center, but parallel to the
microneedle axis, terminating in side-opening holes along the needle shaft below the needle
tip. If desired, the holes can serve as micro fluidic needle bores for injection or infusion of
drugs, medicines, insulin, proteins, nanoparticles that would encapsulate a drug or demonstrate
the ability to dehiver g virus for vaccimations, etc. 1o be used separately or in combination with
electrical or magnetic therapy. The microneedles may also be coated with mickel by

electroplating, which can increase their mechanical strength.

{0143} fn certamn variations, microneedle patches or micronesdle electrode arrays are made
by fabricating master structures from which replicates are molded and then made electrically
31
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active. For example, SU-8 may be spun on a glass substyate bearing an array mask pattern,
baked, and then exposed from the backside to from a tapered needle structure. Microneedles
may be sharpened by RIE etching. A PDMS (polydimethyvsiloxane} or similar material mold
can then be copied from the master. A PMMA {polymethvimethacrviate) microneedle arrav s
formed by solvent-casting and then released from the mold.

[0144]  To provide the arravs with electrical functionality, a Ti/Cu seed layer mav be
deposited on the PMMA array and patterned by excimer laser to electnically isolate adjacent
rows. A Ni layer {e.g., about 15 to 30 microns or 20 to 25 nucrons thick) may be electroplated
on the patterned seed laver to enhance stractoral rigidity. A backside electrical connection to
the array may be formed by backside etching of a hole and forming an electrical connection
through the hole.

{0145} it another vaniation, the mucroneedle array 18 arvanged moa 16 X 16 amay (e, 256
needles). Each needle has g helght of about 400 mucrons and the base diameter is abouot 100
nuicrons. The pitch between microneedles can be about 250 microns. The microneedle arravs
are then coated with metal and laser-etched 1o provide electrical functionality. Optionally,
rows of mucroncedles can be electrically isolated from each other so that alternating rows can
provide alternating electrical polarity. The arrays are also interfaced with a power source.
Microneedles may be made of polymer, coated with a metal, and etched to act as alternating
electrodes. In certain varations, the fining sequence of the microneedles by rows or groups
may be varied or configured to alternate.

{0146} fn certain variations, a mucroneedle array may mnchude one or more microneedies
having multtple channels. For example, 8 multichannel silicon microneedle may be
constracted to deliver bioactive compounds into neural or other tissue while simultaneously
monitoring and stimulating newons and nerves.

[0147] FIG. 19 shows a cross sectional view of the skin 10 composed of an onter stratum
corpewn 15 covering the epidermus 16, The skin also includes the dermis 18, subcutaneous
tissuefat 12, and these lavers cover muscle tissue 14, As shown m FIG 19, when a
microneedle patch 228 1s attached to a subject’s skan, the microneedles 238 pierce the outer
insulating stratum corneunt faver 15, The microngedle patch 228 can detect current passing
through a stimulated nerve, and provide a superior signal as the current detected i3 conducted

through the microneedies 235, thereby bypassing the poorly conductive stratum corneum laver
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15 which generally encompasses the outer 10 10 15 microns of sk, In other variations,
microneedles 235 mayv be fabricated to be tong enough to penetrate the stratum corneum 15,
but short enough not to puncture perve endings, thus reducmg the risk of pamn, infection or
Hjury.

j0148] In certain vanations, microneedles are formed such that they are in divect contact
with therr corresponding or overlying electrodes. For example, a microneedle patch may
include an adhesive electrode pad and may utilize a conductive gel to help hold the
mucroneedles m place to prevent shear forces from breaking or bending the microneedles.
0149] In certain variation, as shown in FIGs. 20a-20d, a microneedle patch or applicator
may mchide multiple electrodes on a single patch or applicator, e.g., positive, negative, andior
control or ground electrodes, where the microneedies will be grouped mn multiple arrays such
that they conduct 1o the appropriate electrode. For example, FIGS 20a and 200 show a single
patch having positive, negative and control electrodes where a separate array of electrodes is in
contact with each respective electrode. This arrangement can be created using a single patch.
Alternatively, as shown in FIG. 20¢, two patches may be implemented, one including the
control electrode with corresponding microngedle array and the other including the positive
and negative electrodes with corresponding microneedle arravs. The various electrodes could
be interchanged.  Aliernatively, as shown in FIG. 20d, three patches may be implemented,
each having a separate electrode (control, positive, or negative) with a corresponding
microneedle array. In nse, m certatn vanations, the control may be atiached above or near
bone, while the positive and/or negative electrodes may be attached above nerve or muscle.
{0130} Referring again to FIG. 12, the energy emitting system 210 can be used to treat or
prevent varions conditions, e.g., urinary incontinence, restless leg syndrome and fecal
mcontinence, among others. Energy emitting system 210 includes one or more conductive
coils 212 disposed within or along a housing 214, one or more sensors 216 configured to
detect electrical conduction in the target nerve or to detect muscle stimulation, and a controller
218 coupled to the conductive cails 212 and optionally in conmaunication with the seosor 216,
The coils 212 are configured such that an electrical current generated by the controller 218 1
passed through the coils 212 generating a magnetic field which will stimulate a target nerve,
e.g., the tibial nerve 220, a muscle or other body part containing a portion of a target nerve, or

any nerves branching off of a target nerve, located in proxinunty to the coils 212, In this
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particular vartation, the housing 214 15 i the form of a foot cradie, as shown m FIG. 4,
however, the housing could also be in the form of a flexible wrap, garment or other design
suitable for use with a subject.
{0151} Referring again to FIG. 12, energy emutting system 210 may be used to treat or
prevent varions conditions, e.g., urinary incontinence, restless leg syndrome or fecal
incontinence. In certain variations, a method of using the energy emitting system 210 mchades
positioning a first portion of a patient’s body, for example a foot, ankle, or leg, relative to
housing 214 such that a posterior tibial perve 220 within the first portion of the patient’s body
18 1 proxamity to one or more conductive coils 212 disposed within or along the housing. In
this part.icuim variat.ionp a patient’s foot is positioned in a housing which is in the form of a
foot cradle 213, A sensor m the form of a microneedie patch 228 may optionally be posttioned
along a second portion of the patient’s body in proxumity to the posterior tibial nerve 220, In
this particular variation, microneedle patch 228 is attached to the patient’s foot over & muscle
to detect muscle stimulation.  Alternatively, a pateh could be placed elsewhere on the patient,
for example, on the leg I proximity to the posterior tibial nerve 220, proximal to and up-
stream from cotls 212, Microneedle patch 228 may be composed of one or more microneedle
arrays and one or more electrodes, as desceribed supra.
[0152] Once the patient’s foot is in position and the microneedie patch 228 {e g,
conductive microneedle patch) is m place, a current is passed from controlier 218 through coils
212, and as a result, the cotls 212 penerate a magnetic field which is focused on the posterior
tibial nerve 220, The magnetic field stimulates tibial nerve 220, generating a cwrent that wall
flow along the tiblal nerve 220 and spread along its length, to its sacral or pudendal nerve
roots. Microneedle paich 228 detects corresponding muscle stimulation or twitching or
electrical conduction through the stimulated posterior tibial nerve. Upon detection, the
microneedle array may conduct and transmut an electrical signal 1o the overlying electrode of
microneedle patch 228, The signal may be transmitted to controlier 218, which can be integral
or a separate controller or device, or a separate controller coupled to controller 218, The
controller can then be varied or adjusted {to adjust the current or magnetic field) based on the
signal received from microneedle patch 228 to ensure that adequate conduction of the posterior

tibial nerve 220 ocours and an adequate and accurate dosage of treatment is being recerved.
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Although shown atilizing a sensor, it is also contemplated that the system could be used
without a sensor.

{0153 Referring 1o FIG. 21, the method of using energy emitting system 218 described
above with respect to FIG. 12 may be varied such that a conductive mucroneedie pateh 228 18
placed iu proximity to or proximally over the afferent posterior tibiad nerve 220, 1e. behind
the patient’s knee. In this position, a conductive microneedle patch 228 detects electrical
conduction through the afferent posterior tibial nerve, 1.e, it detects the elecirical signal
traveling through the posterior tibial nerve back up to the brain and spinal cord or #t may detect
corresponding mascle stimulation. The microneedle patch 228 sends the signal to controlier
218 or 10 a separate controller coupled to controller 218, The contreller can then be varied or
adjusted based on the signal recerved from microneedle pateh 228 to ensure that adequate
conduction or stimulation of the posterior tibial nerve 220 occwrs and an adequate and accurate
dosage of treatment is being received.

[0154] A sensor utilized in the energy enutiing system 210 may be a microneedle patch
228 as described above or optionally the sensor may a sensor type known in the art {e.g., EKG
sensor) or as described in any of the variations herein. 1t is also contemplated that energy
emitting system 230 can be utihized without a sensor. Optionally, the sensor may be
positioned within or along the housing, e.g., the foot cradle, along with the one or more
conductive coils, or postioned at a site distant from the housing or conductive coils.

j0155]) In certain variations, energy emitting systent 210 my optionally include one or
maore conductive nmicroneedle patches which can be positioned m proximity to the target nerve
or muscle and provide an additional or supplemental electrical or magnetic stimulus to the
target nerve or muscle.

[0156] Referring to FIG. 22, the energy emitting system 210 described above with respect
to F1G. 12 may be varted to create energy emitting system 260, Energy emitting system 260
further includes one or more percutaneous electrode needles 262 or other needles or other
percutancous electrodes coupled to a controller 218 and having an end insertable into a
subject’s body 1 proximity to said target nerve or stimuolation site. The percutaneocus
electrode needle 262 1s inductively coupled to one or more conductive coils 212, In use, a first
portion of a patient’s body, for example a foot, ankle, or leg, is positioned relative to housing

214, e.g., foot cradle 2135, such that a target nerve, e.g., posterior tibial nerve 220, located
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within the first portion of the patient’s body is in proximity to one or more conductive coils
212 disposed within or along the hoasing 214, Conductive coils 212 are positioned proximate,
optionally down-stream or distal to, a selected stimulation site 261, The percutaneous
electrode needle 262 is inserted through the skin at a location and to a depth that brings the uip
in close proximity to the stimudation site or target nerve to be stimualated. The controller 218 15
activated and a current passes through conductive coils 212, The resulting magnetic field
generates a current that traverses the internal stimulation site 261 by passing from conductive
coils 212 to the miernal percutaneous electrode needie 262, as mdicated by arrow 1. Also, the
percutancous electrode needle may be positioned within the generated magnetic field, whereby
the magnetic field itself generates a current in the percutaneous electrode which stimulates a
target nerve or traverses an mternal stimulation stie. Optionally, a current may be passed from
the controtler 218 through conductive coils 212 andfor from the controlier 218 through
percutancous electrode needle 262, traversing the internal stimulation site as the current passes
between the coils and needle.

[0157] In energy emitting system 260, current density and subsequent electric field
intensity generated between conductive coils 212 and percutaneous electrode needle 262 s
greater than that generated by traditional percutaneous stimulators. A greater electric field
mtensity makes site location for conductive coils 212 and percutancous electrode needle 262
easier. Furthermore, the load impedance through the surface of the skin is much higher than
the internal impedance, and gs such, the relatvely high load wnpedance lessens the hikelihood
ot damage to tissee and nerves due to high current pulses.

{0138] Referring again to FI1(G. 22, a percutaneous electrode needle for use in any of the
energy emitting systems described herein may mclude a vanety of designs. For example,
percutaneous electrode needle 262 may include a metal or plastic handle 263 to provide a
secure grip for the user, while minimizing the risk of shock 1o the user. The needle tip can
have a terminal portion 264 which may extend between about 0.5 and 10 mm or about 2.0 mm
from the needle tip and may be constructed out of medical grade stainless steel or other
biocompatible metals. The diameter of the needle can be small (Jess than about 0.25 mm)
which minimizes trawma during insertion. Optionally, needle 262 can be coated with Teflon or
similar insulative material 2635 except for an exposed tip area 264. This allows for a higher

field densitv at the tip for more precise operation. The exposed needie tip area 264 should have
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a suffictenily large surface area so as not to create too high a local carvent fleld that may cause

irritation or pain.

10159] In another vaniation, as shown o FIG. 23, percutaneous electrode needle 272 may
be used in energy emitting system 260, Percutaneous electrode needle 272 may be constructed

out of medical gradf: stainiesy steel or other biocompatible electrically conductive metal.
Percutaneous electrode needle 272 meludes a first end 276 for insertion nto the patient's body
in proximity o the preselected internal stimulation site or target nerve to be stimulated, and a
second end 277, The size of the needle electrode 272 s preferably small, for example 34G
needle electrode (0.22x10 mm), 1o minimize trauma during insertion. Percutancous electrode
needle 272 may also include an electrically conductive adaptor, e.g., an electrically conductive
tape member 273, The tape member 273 mcludes an electrically conductive adbiesive portion
274 and an electrically conductive non~adhesive portion 275, Alternatively, the adaptor may
include an electrically conductive clip. The second end 277 of the needle electrode 272
preferably inchides an enlarged portion to enable the elecirically conductive tape member 273
to be more easily adhered thereto. Once it is determined that the percutaneous needle
clectrode 272 1s properly positioned, the needle 15 fixedly adbered to the electrically
conductive tape member 273 by folding the ends of the adhesive portion 274 of the electrically
conductive tape member 272 over the second end 277 of the needle electrode thereby forming
an electrical connection there between. The percutaneous needle electrode 272 is elecinically
coupled to controlier 218 via electrically conductive tape member 2730 Vanous other
implantable or msertable electrode needles known to persons of skill 1n the art may also be
utilized in the above described systems.

j0160] In certain vanations of energy emitting svstem 260 as described above and shown
i FIGS. 22-23, a sensor 216, such as a conductive microneadle patch 228, may be utilized to
detect electrical conduction through the stimulated posterior tibial nerve 220 or to detect
muscle stimulation, and ransmit the signal to controller 218, The signal may be transmitted to
controller 218, a separate controtier or device, or a separate controller coupled to controller
218 The controller can then be varied or adjusted based on the signal from microneedle pateh
228 to ensure that adequate conduction of the posterior tibial nerve 220 occurs and an adequate
and accurate dosage of treatment 15 being received. 1t is also contemplated that energy system

260 may be utilized without 8 sensor 216, ses for example FIGS. 24-25. Optionally, other
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tvpes of sensors may be used m place of a nuitoroneedie patch sensor, such as other sensors
described herein and sensors known fo persons of ordinary skill in the art. The sensor may be

>

placed over a portion of the subject’s body suitable for detecting conduction of the target nerve
{e.g., on the leg as shown) or over a muscle to detect muscle stimulation resulting from
stimulating the target nerve.

{0161}  Incertain variations, as shown in FIG. 26, an energy emitting system 250 for
providing a medical therapy includes a microneedie patch 252 (e.g., conductive microneedle
patch} having one or more micronsedle arrays deposited on a swrface of one or more
electrodes; one or more sensors 221 configured to detect electrical conduction my the target
nerve or to detect muscle stimulation; and a controlier 218 coupled 1o microneedle patch 232
and in communication with sensor 221, The microneedie patch 252 1s configured such that an
electrical current generated by the controller 218 18 passed through the microneedle patch 252,
generating a magnetic field or delivering or penerating an electrical or magnetic stimulus to a
target nerve, e.g., the tibial nerve 220, a muscle or other body part contatming a portion of a
target nerve, or any nerves branching off of a target nerve, located in proxinsity to microneedle
patch 252

{0162] Refarring to FIG. 26, a method of using the engrgy emitting system 230 may
mclude placing a conductive microneedle patch 252 on a first portion of a patient’s body, for
example a foot, ankle, or leg, m proxunity to posterior tibial nerve 220 within the first portion
of the patient’s body. Sensor 221 is positioned along a second pottion of the patient’s body in
proximity to the posterior tibial nerve 220, In this particular vanation, sensor 216 18 attached
to the patient’s leg i proximity to the posterior tibial nerve 220, proximal! to and up-stream
from conductive mcroneedie patch 252, Conductive microneedie patch 252 15 composed of
one or more microneedle arrays and one or more electrodes, as described m the variations
ahove.

{0163]  Once conductive microneedle patch 252 and sensor 221 are in position, & current is
passed from controller 218 through conductive microneedle patch 232, resulting inan
electrical stimulas of the posterior tibial nerve 2200 Alernatively, the microneadle array may
be insulated or constructed of non conductive material such that the microneedle patch 252
generates a magnetic field that stimulates tibial nerve 220 in a manner sumilar o the one or

more coils deseribed in the variations gbove, without an electrical sumulus. Whether the
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stirmudus is electrical or magnetic, etther stimules will generate a current that will flow along
the tibial nerve 220 and spread along its length, to its sacral or pudendal nerve roots. Sensor
221 detects elecirical conduction through the stimulated posterior tibial nerve 220, and then
transmits the signal to controller 218, In certain variations, the sensor may be in the formof a
nicroneedle patch sensor. The signal may be transmitied to controller 218, a separate
controller or device, or a separate controller coupled to controlier 218, The controller can then
be varied or adjusted based on the signal from sensor 221 to ensure that adequate conduction
of the posterior ttbial nerve 220 occurs and an adequate and accurate dosage of treatment is
bemg recetved.

[0164] The seasor utilized in the energy emitting system 230 may be a sensor of the type
described above, with respect to other variations. Qptionally, for example, the sensor may be a
microneedle patch. It is also contemplated that energy emitting system 250 can be utihzed
withont a sensor.  The sensor may be placed over a portion of the subject’s body suitable for
detecting conduction of the target nerve (e.g., on the leg as shown) or over a muscle to detect
muscle stimulation resulting from stimulating the target nerve.

{0165} fe certain variations, energy emitting system 230 my optionally include one or
more conductive cotls disposed within or along a housing which can be positioned m
proximity to the target nerve or muscle and provide an additional or supplemental stimulation
of the target nerve or muscle.

j0166] Referring to FIG. 27, the energy emitting system 250 described above with respect
to FIG. 26 may be varied 1o create energy emitting system 280, Energy enutting system 280
further includes one or more percutaneous electrode needles 262 coupled to a controller 218
and having an end msertable into a subject’s body i proxumity to said target nerve.
Optionally, the electrode needle may be non-percutaneous, such that it is insertable m an
orifice or opening in the subject, such as a natural orifice. The percutancous electrode needle
262 s inductively coupled to conductive microneedie patch 252, In use, a microneedle patch
252 1s placed on a first portion of a patient’s body, for example a foot, ankle, or leg, in
proxamity 1o posterior tibial nerve 220 within the first portion of the patient’s body and down-
stream or distal to a selected stimulation site 261, The percutansous electrode needle 262 is
mserted through the skin at a location and to a depth that brings the tip i close proximity to

the target nerve to be stimulated.
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{0167}  The controller 218 15 activated and a current passes through microneedle patch 232
and traverses the internal stimulation site 261 by passing from microneedie patch 252 1o the
miernal percutaneous electrode needle 262, as mdicated by arrow 1. The carrent passing
through microneedle pateh 252 may also generate a magnetic fleld which can generate a
current that traverses the internal stinmedation site 261 by passing from microneedie patch 232
to the internal percutaneons electrode needle 262, Also, the percutaneous electrode needle
may be positioned within the generated magnetic field, whereby the magnetic field generates a
current in the percutaneous electrode which stimulates a target nerve and traverses an internal
stimulation site. Optionally, a current may be passed from the controller 218 through
microneedle patch 232 and/or from the controller 218 through percutaneous electrode needle
262, wraversing the internal stimulation site as the current passes between the patch and needle,
{0168] Referring to FIG. 28, energy emitting system 280 may be modified by using
percutaneous electrode needle 272 1 place of percutaneous electrode needle 262,
Percutaneous electrode needle 272 would be coustructed and function as described above with
respect to FIG. 23, Various other implantable or msertable electrode neadles known o
persons of skill in the art may also be utihized 1 the above described systems, Additionally,
energy emitting system 280 may utilize a sensor to detect electiical conduction through the
stimulated posterior tibial nerve 220 and send a corresponding signal indicative of the detected
conduction to controlier 218 or other device such that the electrical or magnetic stimulus can
be adjusted as necessary. The sensor may be a sensor 221, or optionally the sensor may be a
microneedle patch. I is also contemplated that energy emitting system 280 can be utihized
withount a sensor. The sensor may be placed over a portion of the subject’s body suitable for
detecting conduction of the targel nerve (e.g., on the leg as shown) or over a muscle to detect
muscle stimulation resalting from stimnulating the target nerve.

[01569] ta any of the above svstems, variations are contemplated where the sensors are also
coupled or connected to or otherwise in communication with energy emitting devices, e.g., the
conductive cotls or conductive microneedie patches.

{0170} In certain variations, the one or more microneedies of the microneedie patch may
include an electrically conductive material such that the microneedles mav transmit an
electrical signal to an overlying electrode or other surface. Microneedies may be constructed

of an electrically conductive matental and/or coated with an electrically conductive matenal.
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Optionally, microneedies nmay be coated with an electrically conductive materiad and
constructed of a non-conductive matenial. Microneedles may be fabricated using a variety of
materials, e.g., metals, stainless steel, sohid or coat of gold over NI, Pd or Pd-Co, Pt silicon,
silicon dioxide, polymers, glass, biocompatible polymers, titanium, silver, or suture materials.
Biodegradable polymers may also be used such that if a tip of & microneedle were to snap or
break off during insertion, it would easily biodegrade. Optionally, the microneede patch may
be non~conductive.

{171} fn certain variations, an electrode patch for improved conductance or conduction s
provided. The patch can include at teast one electrode having a first surface andior a second
surface, The electrode may optionally be attached to various other materials or adhesive
materials. An arrav of microngedles mayv be deposited on a surtace of the electrode, or
attached to a patch or other material and induectly or divectly connected to the electrode. The
array of microneedles may include a conductive material. Such patches may be used as a
sensor to detect muscle stimdation or electrical conduction, or to provide or deliver an
electrical stimulas or magnetic field, e.g., to a target nerve, and may optionally be used in any
of the vartations described herein or in any application where improved conductance or
conduction is desired. Microneedles yvield improved reduction in impedance compared to
simple abrasion and other techniques, and are less painful and more comfortable for the
patient.

j0172} In certain variations, typical voltage sensed at the skin and detectable or
conductable by a microneedle patch or microneedle array may range from about 1 to 400
microvolts or about 10 1o 300 microvolts,

{0173} In certain variations, methods of treating a sabject with urinary incontinence or
various pelvic floor disorders uvtilizing the energy emitting systems described herein are
contemplated. Symptoms associnted with urinary incontinence may be observed, detected, or
diagnosed. An energy enitting device having one or more energy generators, &.g., one o
more conductive cotls or one or more microneedle patches, may be posttioned in proximity to
a target nerve, e.g., the tibial or posterior tibial nerve or popliteal or sacral nerve or branches
thereof of a subject or patient along a first portion of a subject’s or patient’s body. The subject
may or may not be exhibiting symptoms associated with urinary incontinence. In the case of

the conductive coils, the coils may be positionad within or along a housing, such gs a foot or
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knee cradle, and a foot or ley may be positioned therein. In the case of a microneedle patch,
the patch may be attached to a subject’s skin. Optionally, the method involves positioning a
first portion of a subyect’s body, the subject exhubiting symptoms associated with urinary
imcontinence, relative to an energy emitting device such that a target nerve within the first
portion of the body 1s n proximuty to at least one energy generator disposed within or along
the energy emitting device.

{0174] A current is then passed through the energy generator to produoce, generate or
deliver energy, e.g., a magnetic or electromagnetic field or electrical or magnetic energy or
stimulus, focused on the tibial or posterior tibial nerve or branches thereof. This in turn may
cause the stimulation of a pudendal nerve, sacral plexus, or other nerves in the pelvic floor,
Various nerves mnervating the various muscles, sphincters, nerves, organs and conduits of the
urinary tract and bladder may be stimulated directly or indirectly. In certam variations, a
current 1s passed through one more coils, which generate a magnetic or electromagnetic field
which stimulates the posterior tibial nerve.  Io certain variations, the posttioning of the coitls
relative to the first portion of the subject’s body may be adjusted to re-focus the magnetic field
o1t the posterior tibial nerve gs needed. In certain vanations, a current is passed through a
microneedle patch generating or delivering an electrical or magnetic stimulus or field. The
positioning of the microneedle patch relative to the first portion of the subject’s body may be

adjusted to re-focus the electrical or magnetic stinmulus or field on the posterior tibial nerve as

needed.
{0175} Optionally, clectrical condaction through the target nerve, e.g., the postenior tthial

nerve, or muscle stimulation can be detected via at least one sensor, A conductive sensor may
be positioned in proximy to the posterior tibial nerve along a second portion of the subject™s
body. Optionally, a sensor may be posttioned over a corresponding nuuscle to detect musele
stimnlation or twitching resulting from nerve stimulation. Optionally, the electrical
conduction is detected along a second portion of the subject’s body which s different from the
first portion of the body. Optionally, the sensor m the form of @ microneedle patch, In certain
variations, the sensor may be positioned behind a sabject’s knee to detect the electrical
conduction along the afferent posterior tibial nerve or on another portion of a patient’s leg or
foot. In other variations, the sensor may be posttioned within or along a housing along with

the one or more conductive coils.
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[0176]  Where a sensor 1s used, a signal 1s received from the sensors and the signal is
indicative of the electrical conduction of the target nerve, e.g., posterior tibial nerve. The
carrent may be adjusted or varied using a controller which is in communication with the
energy generator. Adjnstments may be made in response to the nerve or muscle stimulation
detected by the conductive sensor, in order to optimize or ensure adeguate treatment of urinary
incontinence by achieving the appropriate level of conductance and appropriate level of nerve
or nrascle stimulation.  Appropriate levels or parameters for current, frequency, magnetic field,
treatment duration, ete., are those that result in an observed or detected reduction or prevention
of symptoms associated with vrinary imcontinence. Treatment could also be adnumstered and
the appropriate levels and parameters achieved through observing or detecting reduction or
prevention of svmptoms where a sensor is not used. Examples of these symptoms mchide but
are not lnmied to the mability to control urinary function, urimary leakage, and loss of bladder
controd.

[0177] In certam variations, the amplitude, frequency, direction of a generated magnetic
field, electrical or magnetic stimulus, or fiting sequence of the cotls or microneedles making
up the microneedle array may be adjusted. Optionally, the current may be varied according to
a muscular response in the patient. Thus, to treat urinary meontinence, the magoetic field or
electrical stimulus is apphied to a sabject or patient until the desired effects (e.g., reduction of
syayroms) are achieved.

j0178]) In certain variations, methods of treating a subject with fecal incontinence utilizing
the energy enntting systems described herein are contemplated. Symptoms assoctated with
fecal incontinence may be ohserved, detected, or diagnosed. An energy enutting device
having one of More energy generators, e.g., one or more conductive coils or one or more
microneedle patches, may be positioned in prodtumity to a target nerve, e.g., the tibial or
postertor tibial nerve, or pophieal or sacral nerve or branches thereof, of a subject along a first
portion of a subject’s body. The subject may or may not be exhibiting symptoms associated
with fecal tncontinence. In the case of the conductive coils, the coils may be positioned within
or along a housing, such as a foot or knee cradle, and a foot or leg may be positioned therein.
In the case of a microneedie patch, the patch mav be attached to a subject’s skin. Optionally,
the method involves postioning a first portion of a subject’s body. the sabject exhibiting

symptoms assoaated with fecal incontinence, relative 10 an energy emitting device such that a
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target nerve withm the first portion of the body 13 in proximity to at least one energy generator
disposed within or along the energy emitting device.

{0179 A current s then passed through the energy generator to produoce, generate or
deliver energy, e.2., a magnetic or electromagnetic field or electrical or magnetic energy or
stimulus, focused on the tibial or postenior tibial nerve or branches thereof. This in turn causes
the stimulation of a pudendal nerve, sacral plexus, or nerves in the pelvie floor. Various
nerves innervating the various muscles, sphincters, rectum, nerves, organs and condoits
associated with bowel movements, fecal control, and the intestines may be stimulated diectly
or indirectly. Optionally, a current is passed through one more coils, which generate a
magnetic or electromagnetic feld which stimulates the posterior tibial nerve.  In certain
variations, the positioning of the coils relative to the first portion of the subject’s body may be
adjusted to re~focus the magnetic field on the posterior tibial nerve as needed. In certam
variations, a current i passed through a microneedle patch generating or delivering an
electrical or magnetic stimudus or field. The posttioning of the microneedle pateh relative to
the first portion of the subject’s body may be adiusted to re-focus the electrical or magnetic
stimulus or field on the posterior tibial nerve as needed.

{0189} Optionally, electiical conduction through the target nerve, e.g., the posterior uibial
nerve, or muscle stimulation can be detected via at least one sensor. A conductive sensor may
be positioned in proximity to the posterior tibial nerve along 8 second portion of the subject’s
body. Optionally, a sensor may be positioned over a corresponding nuuscle 1o detect muscle
stimulation or twitching resulting from perve stunulation. Optionally, the electrical
conduction is detected along a second portion of the subject’s body which is different from the
first portion of the body. Optionally, the sensor 1310 the form a of a microneedle patch. In
certain variations, the sensor may be positioned bebind a subject’s knee to detect the electrical

conduction along the afferent posterior tibial nerve or on another portion of a patient’s leg or

foot. In other variations, the sensor may be positioned within or along a housing along with
the one or more conductive coils.

j0181] Where 8 sensor is used, a signal 1s recerved from the sensors and the signal is
indicative of the electrical conduction of the target nerve, e.g., posterior tibial nerve. The

current may be adjusted or varied using a controlier which i3 in communication with the

energy generator. Adjustments may be made i response to the nerve or muscle stimulation
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detected by the conductive sensor, iy order to optintize or ensure adequate treatment of fecal
incontinence by achieving the appropriate level of conductance and appropriate level of nerve
or muscle stimulation. Appropriate levels or parameters for current, frequency, magnetic field,
treatment duration, etc., are those that result in an observed or detected reduction or prevention
of symptoms associated with fecal incontinence. Treatment could also be adnunistered and the
appropriate levels and parameters achieved through observing or detecting reduction or
prevention of symptoms where a sensor 1s not used. Examples of these symptoms include but
are not limited: the loss of voluntary control to retain stool in the rectum; loss of fecal control;
innability to control bowel movements, and focyd leaking:

{0182} In certain variations, the amplitude, frequency, direction of a generated magnetic
field, electrical or magnetic stimulus, or finmng sequence of the coils or microneedles making
up the microneedle array may be adjusted. Optionally, the current may be varied according to
a muscular response in the patient. Thus, to treat fecal incontinence, the magnetic field or
electrical stimulos s apphied to a subject or patient unttl the desired effects (e.g., reduction of
symptomms) are achieved.

{0183] In certain variations, methods of treating a subject with restless leg syndrome
utilizing the energy emutting svstems described herein are contemplated. Victims afflicted
with Restless Leg Syndrome (RLS or Ekbom's syndrome}, are unable to remain seated or to
stand stitl. Activities that require maintanung motor rest and Hmited cognitive stimulation,
such as fransportation, ¢.g., in a car, plane, train, etc., or attending longer meetings, lectures,
maovies or other performances, become difficult if notimpossible. These sensations become
mere severe at night and RLS patients find sleep to be virtually impossible, adding to the
dimnmshing quality of their lives. The urge 1o move, which increases over peniods of rest, can
be completely dissipated by movement, such as walking. However, once movement ceases,
symptoms return with incressed intensity. If an RLS patient is forced to He still, symptoms will
continue to build like a loaded spring and, eventually, the legs will involutary move, relieving
symptoms imunediately,

{0184} Thas, symptoms associated with restless leg syndrome may be observed, detected,
or diagnosed. An energy emitting device having one or more energy generators, .g., one or
more condaetive coils or one or more microneedle paiches, may be positioned in proximity to

a target nerve, e.g., the tibial or posterior tibial nerve, or popliteal or sacral nerve or branches
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thereof or other nerves associated with restless leg syndrome, of a subject along a first postion
of a subject’s bodv. The subject may or may not be exhibiting symptoms associated with
restiess leg syndrome. In the case of the conductive coils, the coils may be posttioned within
or along a housing, such as a foot or knee cradle, and a foot or leg mayv be positioned therein,
In the case of a microneedie patch. the patch may be attached to a subject’s skin. Optionally,
the method involves positioning a first portion of a subject’s body, the subject exhibiting
symptoms associated with restless leg syndrome, relative to an energy emitiing device such
that a target nerve within the first portion of the body i3 in proximuty (o at least one energy
generator disposed within or along the energy enntting device.

[0185] A current is then passed through the energy generator to produce, generate or
deliver energy, e.g., a magnetic field or electrical or magnetic energy or stinwlus, focused on
the tibial or postestor tibial nerve or branches thereot or other nerves associated with restless
feg syndrome. This in turn causes the stimulation of a pudendal nerve, sacral plexus or other
nerves innervating the pelvic floor or various muoscles, nerves, or organs associated with
restiess leg syadrome.  The various nerves may stimulated divectly or indirectly. Optionally, a
current is passed through one more cotls, which generates a magnetic or electromagnetic field
which stunulates the posterior tibial nerve.  In certain variations, the positioning of the coils
relative to the first portion of the subject’s body may be adjusted to re-focus the magnetic field
on the posterior tibial nerve as peeded. In certain variations, a current is passed through a
microneedle patch generating or delivering an elecirical or magnetic stimulus or field. The
positioning of the mucroneedie patch refative 1o the first portion of the subject’s body may be
adjusted to re-focus the electrical or magnetic stimulas or field on the posterior tibial nerve as
needed.

[0186]  Optionally, electrical conduction through the target nerve, g.g., the postertor tibval
nerve, or muscle stimulation can be detected via at least one sensor. A conductive sensor may
bie positioned in proximity o the posterior tibial nerve along a second portion of the subject’s
body. Optionally, a seasor may be positioned over a corresponding muscle to detect muscle
stimulation or twitching resulting from nerve stimulation. Optionally, the electrical
conduction 1s detected along a second portion of the subject’s body which is different from the
first portion of the body. Optionally, the sensor in the form a of & microneedle patch. In

certain variations, the sensor may be positioned behind a subject’s knee to detect the electrical
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conduction along the afferent posterior tibial nerve ur on another portion of a patient’s leg or
foot. In other variations, the sensor may be positioned within or along a housing along with
the one or more conductive coils.

{0187] Where a sensor is used, a signal is received from the sensors and the signal is
indicative of the electrical conduction of the target nerve, e.g., posterior tibial nerve. The
current may be adjusted or varied using a controller which is m communication with the
energy generator. Adjustments may be made in response to the nerve or muscle stimulation
detected by the conductive sensor, i order to optimize o1 ensure adequate (reatment of restless
leg syndrome by achieving the appropriate fevel of conductance and appropriate level of nerve
or suuscle stimmlation,  Appropriate levels or parameters for current, frequency, magnetic field,
treatient duration, etc., are those that result in an observed or detected reduction or prevention
of symptoms associated with restless feg syndrome. Treatment counld also be administered and
the appropriate levels and parameters achieved through observing or detecting reduction or
prevention of symptoms where a sensor 13 not used. Examples of these symptoms include bat
are not limited o) uncomfortable sensations in the limbs, irresistible urges to move, usually
the legs; motor restlessness; when at rest, symptoms retarn or worsen; gnd symptoms worsen
m the evening and at night.

{0188] In certain variations, the amplitude, frequency, direction of a generated magnetic
field. electrical or magnetic stimulus, or firing sequence of the cotls or microneedles making
up the microneedle array mav be adjusted. Optionally, the current may be varied according to
a muscular response w the pattent. Thus, to treat restless leg syndrome, the magnetic field or
glectrical stimulus 15 applied to a subject or patient until the desired effects (e.g., reduction of
symptoms) are achieved.

[0189] In certain variations, methods of treating a subject suffering from premature
gjaculation or vartous pelvic floor disorders atilizing the energy emitting systems described
herem are contemplated. Symptoms associated with premature ejaculation may be observed,
detected, or diagnosed.  An energy emitting device having one or more energy generatorns, ¢4,
one or more conductive coils or one or more microneedie patches, may be positioned in
proximity to a target nerve, e.g., the tibial or posterior tibial nerve or popliteal or sacral nerve
or branches thereof of a subject along a first portion of a subject’s body. The subject may or

may not be exhibiting svmptoms assoctated with premature ejacudation. In the case of the
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conductive coils, the coils may be positioned within or along a housing, such as a foot or knee
cradle, and a foot or leg may be positioned therein. In the case of a mucroneedle patch, the
patch may be attached to a subject’s skin. Optionally, the method mnvolves positioning a first
portion of a subject’s body, the subject exhibiting svmptoms associated with premature
ejaculation, relative to an energy emitting device such that a target nerve within the first
portion of the body is in proximity to at least one energy generator disposed within or along
the energy emitting device.

{1190 A cwrrent 1s then passed through the energy generator to produce, generate or
dehiver energy, e.g., a magnetic or electromagnetic Held or elecirical or magnetic energy or
stinthus, focused on the tibial or posterior tibial nerve or branches thereof. This in tirn may
cause the stimulation of & pudendal nerve, sacral plexus, or other nerves in the pelvic floor or
nerves assoctated with the control of ejaculation. Vanous nerves mmervating the vartous
muscles, sphincters, nerves, organs and conduits of the urinary tract, bladder or reproductive
system, or pelvic floor may be stimudated directly or indirectly. Optionally, a current is passed
through one more coils, which generates a magnetic or electromagnetic field which stimulates
the posterior tibial nerve.  In certain varigtions, the positioning of the coils relative to the first
portion of the subject’s body may be adjusted to re-focus the magnetic field on the posterior
tibial nerve as needed. In certain variations, a corrent 1s passed through a microneedie patch
generating or delivering an electrical or magnetic stimulus or field. The positioning of the
microneedle patch relative 1o the first portion of the subject’s body may be adjusted to re-focus
the electrical or magnetic stimulos or field on the posterior tibial nerve as needed.

{0191} Optionally, electrical conduction through the target nerve, e.¢., the posterior tibial
nerve, or muscle stimulation can be detected via at least one sensor. A conductive seusor may
be positioned in proxinuty to the posterior tibial nerve along a second portion of the subject’s
body. Optionally, a sensor may be positioned over a corresponding muscle to detect muscle
stimulation or twitching resulting from nerve stimulation. Optionally, the electrical
conduction is detected along a second portion of the subject’s body which s different from the
first portion of the body. Optionally, the sensor in the form of a microneedle patch. In certain
varigtions, the sensor may be positioned behind a subject’s knee to detect the electrical

conduction along the afferent posterior tibtal nerve or on another portion of a patient’s leg or
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foot. In other variations, the sensor may be positioned within or along a housing along with
the one or more conductive coils.
{0192]  Where a sensor 1s used, a signal is received from the sensors and the signal 18

mdicative of the electrical conduction of the posterior tibial nerve. The current may be

adjusted or varied using a controlier which is in communication with the energy generator.

Adjustments may be made in response to the nerve or muscle stmulation detected by the
conductive sensor, in order to optinnze or ensure adequate treatment of prematore gjaculation
by achieving the appropriate level of conductance and appropriate level of nerve or muscle
stimulation.  Appropriate tevels for current, frequency, magnetic field, treatment duration, ete,
are levels that result in an observed or detected reduction or prevention of symptoms
associated with premature gjacudation. Treatment could also be adnunistered and the
appropriate levels and parameters aclueved throngh observing or detecting reduction or
prevention of symptoms where g sensor is not used. Examples of these symptoms include but
are not Himited o ejaculation that frequently occurs within one minuie or less of penetration;
the mability to delay ejaculation on penetrations; or persistent or recurrent ejaculation with
minimal stivoulation before, on or shortly afier penetration,

{0193] o certain variations, the amplitude, frequency, divection of a generated magnetic
field, clectrical or magnetic stmulus, or firing sequence of the coils or microneedles making
up the microneedle array may be adjusted. Optionally, the current may be vanied according to
a muscular response m the patient, Thus, to wreat premature gjaculation, the magnetic field or
electrical stimulus 1s applied to a subject or patient until the desired effects (e.g., reduction of
symptoms) are achieved.

{0194} Exemplary treatment parameters for freating vavious conditions, e.g., urinary
ncontinence, using the systems and methods deseribed herem may include the following.
Operation of a condoctive cotl at about 10 to 20 hertz generating a magnetic field of sbout 25
to 1.5 tesla, where the coil is administered to a patient for a duration of about 30 minutes/day
or 30 minutes per week, depending on the seventy of the symptons, uatil the symptoms
subside. The above treatment parameters or variations on the parameters may be ased for
treatment of uninary incontinence, fecal incontingnce, restiess leg syndrome, or premature
ejaculation or other conditions.  For example, the coil may be operated at various parameter

ranges falling with the following ranges: gbout 5 to 100 hertz, sbout | to 10 tesly, for about 15
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minutes to 2 hours per day or week. In treating premature ejaculation, a patient may receive
treatment about 4 to 10 hours prior to intercourse. A mamtenance phase of treatment, after the
mitial treatment, may vary For various conditions. For example, the maintenance phase may
require application of the svstems and methods described herein at the parameters described
herein for 30 munutes/week or 30 minutes/month.  Any freatment parameter may be vavied or
modified based on the effect on the patient or sensor or patient feedback regarding stimulation,
until the desired result of treating or preventing a condition is achieved.

{0195] fn certamn variations, as shown m FIGs. 293-29d, energy emuting device may
include a controller 289 and a foot cradle 290, Foot cradle 290 may include vertical foot plate
291, and horizontal foot plate 292, where each plate can be adjusted using vertical foot plate
kuob 293 and horizontal foot plate knob 294, One or more EMG plugs 295 are provided. An
atr core col 297 or other type of coil 1s provided. A display screen 296 may also be provided
along with power cord 298, The display screen 296 can display a variety of information to the
user anddor practitioner such as the level of power or current applied, freatment time,
temperature of the cradle device, detected current levels and/or physiological parameters, ete.,
to facilitate effective and efficient therapeatic ireatment. The information can be used to vary
or adjust the controller to ensure that adequate conduction of a target nerve, e.g., posterior
tibial nerve 220 or muscle stimulation occurs and an adequate and accurate dosage of
treatinent is being received. Controls may also be mncluded to affect the following: power,
field strength, frequency, pulse, start/pause and cancelation of therapy (35 shown} or other
parameters one of skill in the art would find necessary or usetul to control or mowtor. In
certain yarigtions, a sensor may be connected, connected or in communication with the foot
cradle or other energy emitting apparatus, controller, housing , conductive coils, or
microneedle patch.

[0196] It certain variations, as shown in FIOS 30A-30B, an energy emitting device may
incinde a controller and a knee support or knee cradle. The cradle may be configured to
provide the conductive coil in proximity to the popliteal fossa or areg directly behind the knee.
In certain vartations, the knee cradle may be configured to cradle or surround at least a portion
of the knee or substantially the entire knee without placing divect pressure on the popliteal

fossa, thereby mimimizing or avoiding venous thrombosis. In one vanation, the device may be
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utilized while the knee 15 in the flexed position {Fig. 30A}. In another variation, the device
may be utibized while the knee is in a non-flexed position (Fig. 30B).

10197] In certan variations, the energy emitting device, e.g., foot support or cradie, knee
support or cradle, erc., includes a conductive coil positioned such that a target nerve is
automatically targeted. The conductive coil 1s configured, sized and positioned within the
device such that the generated magnetic field may encompass and stimulate the target nerve in
any patient based on the target nerve’s anstomical location, thus providing antomatic targeting
of the nerve in any patient once the patient positions a particular body portion n the device.
j0198] In certain variations described herein, sensors may detect voltage or current and
may be connected, coupled, wirelessly connected or coupled or otherwise in communication
with housing, conductive coils, microneedie patch, encrgy emitting apparatus, engrgy
generators, or electrode needles and/or controller using a vaniety of methods or techmiques
known inthe art.  In various vartations described herein, housings, conductive cotls,
nuicroneedle patches, energy emitting apparatus, energy generators, or electrode needles may
be connected, coupled, wirelessly connected or coupled or otherwise in communication with
cach other, controllers or sensors, using a variety of methods or technigoes known in the art.
{0199 Coils used m any of the varations described herein and Hlustrated in the
corresponding Hgures may take on a variety of shapes, sizes, and configurations. For example,
a coi} may be shaped as a spiral (as shown} or have a simple helical pattern or be a figure eight
coil, a four leaf clover coil, a Helmholiz coil, a medified Helmholtz coil, or may be shaped as a
combination of the aforementioned coil patterns. Additionally, other coil designs bevond those
mentioned heremabove might be utilized as long as 8 magnetic field is developed that will
encompass a target nerve.

0204] The cotls may have a variety of dimensions and configurations. In certain
variations, a coil may have a central aperture. The diameter of the aperture may range from
about 0.5 ach to 2 inches or 1 inch to 1.5 inches or the aperture may have a diameter of about
I inch, The diameter of the coil body may vary. For example, the diameter may range from
about 3.0 to abouat 7 mnches or from abowt 4 to about 5 inches or the diameter may about 4.5
inches. The coil body mav inclade any suitable number of torns. For example, the coil body
may include from about 2 to aboat 25 turns or from about 10 o about 20 twrns or 14 10 17

turns, The adjacent turns may be spaced apant from each other, providing a gap there between.
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An end or cross section of a tutn may have vartous dimensions. For example, the end or ¢ross
section may have a height that 1s greater than #ts width. An end or cross section of a turn may
have a height ranging from about 1 to 5 o or from about 10 mu to 51 mm (about .3 inches to
2 inches) or about 25 mm to 40 mum {about | tach to 1.5 inches) or about 12 mm to 40 mm
{about .5 inch 1o 1.5 inch) or about .3 inch o 2 inch. The end or cross section of the twrn may
have a width ranging from about 0.5 mm to about 3mm {about .019 inch to .19 inch) or from
about mm to about 2 mum (about .03 inch to .07 inch) or about 2 mm to about 1.6 mm (about
01 mnch to .06 mch). The above are all exemplary dunensions, where other dumensions are
also contemplated depending on the use and configuration of a device.

{0201} In certain variations, a system or device for electromagnetic or magnetic induction
therapy may include one or more conductive coils disposed within or along an applicator. The
coil may be configared to generate an electromagnetic or magnetic fleld focused on a target
nerve, muscle or other body tissue positioned in proximity to the coil. The systent may also
melude one or more sensors. The sensor may be configured to detect electrical conduction m
the target nerve or to detect stimulation of a muscle or other body tissue. The sensor may also
detect @ muscular response caused by an elecirical conduction in a target nerve. The seasor
provides feedback about the efficacy of the applied electromagnetic or magnetic induction
therapy. Optionally, a user may provide such feedback based on detection by the user, with or
without the use of a sensor. The system may also include a controller which is i
communication with the sensor. The controlier mav be adjustable to vary a current through the
coil m order to adjust the magnetic field focused vpon the target nerve based on feedback from
the sensor or user.  The vartons systems or devices described herein may be utilized with or
without a sensor.

{0202} A variety of electromagnetic or magnetic induction applicators designed or
configured to stimulate various portions of a patient’s body for treating various conditions are
contemplated herein.

{0203} Figure 31A illustrates a vaniation of 4 hand or arm gpplicator 310, The hand or arm
apphicator 310 may be ergopomic or contoured to a hand or arm to be positioned relative to or
in proximity o a hand or arm to generate an electromagnetic or magnetic field focused on a

target nerve, mascie or other tissue within the band or arm. Optionally, a hand or arm
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applicator 310 may be designed to stimulate the entire hand or arm of a patient, for example,
where the patient has limited or reduced nerve mnervation to those portions of the body.
{0204]  Figure 31B also iHustrates a variation of a foot, knee or leg apphcator 320. The
foot, knee or leg applicator 320 may be ergonomic or contoured to a foot, knee or leg to be
positioned refative to or in proxinuty to a foot, knee or leg to generate an electromagnetic or
magnetic field focused on a target nerve, muscle or other tissue within the foot, knee or leg.
Optionally, a foot, knee or leg applicator 320 may be designed to stimulate the entire foot,
knee or leg of a patient, for example, where the patient has limited o1 reduced nerve
mmervation to those portions of the body.

[0205] Figure 32 illustrates a variation of a stand alone back applicator 330, The back
applicator 330 may be ergonomic or contoured 1o the back or 1o a specific area of the back w0
be posttioned relative 1o or i proxunily to the back to generate an eleciromagnetic or magnedic
field focused on a target nerve, muscle or other tissue within the back. A back applicator 330
nmay be aligned along the spine or positionable 1 proximity to the spme. The back apphcator
330 mayv be utilized to stimulate nerve offshoots, dorsal ganglion, the spinal cord itself or any
other nerve in the body, to treat various conditions, for example, to treat atrophy or paralysis,
{0206] The back applicator 330 may inchade several couls, whicl may be pulsed
mtermittently. In certain variations, a sensor may be placed on nroscle in dermatome to
provide feedback to ensure stimulation of the proper dorsal root ganglion or vertebral body.
The sensor may provide feedback to chanuel energy or current to the proper or effective coil in
an applicator, e.g., in an applicator having maltiple coils.

10207] Figure 33 shows a system including a corded back applicator 340, a sensor 342 and
a logic controller 344, Various sensors may be utilized, e g a three lead EMG, other EMG
electrode, a microneedle electrode, or any sensor for detecting physiologic changes associated
with nerve firing and/or muscle contraction. The sensor 342 provides feedback which may be
used to monitor and/or control therapy. The sensor 342 may be used © position or optimize
therapy in a chinic or home healthcare setting. The applicator 340 may or may sot contain g
pulse generator andfor fogie controller ewcuitry. Figure 33 shows the logic controlier 344 and
pulse generator as a separate umit. The logic controller may optimize therapy and minimize
energy unsage or overheating based on feedback from sensor 342, Optionally, the logic

controtler 344 may be mcorporated mto an applicator. The logic controller 344, whether
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separate from the applicator or incorperated in the applicator, may be controlled based on
feedback from the sensor.

10208] Figure 34 shows a system including a whole back applicator 350, a sensor 332 and
a logic controller 354, One or more back applicators 350 may be provided. One or more
applicators 350 may include avtomated therapy fargeting. The applicators 3530 may include
multiple coils, which can be fired sequentially to stimulate the entire spine or chain of dorsal
root ganglion (with or without user or sensor feedback) for osteoarthritis therapy, back or neck
pam therapy, prevention of muscular atrophy and/or nerve recovery after paralysis, stroke, or
after suffering other nerve damaging conditions.  In one variation, one or more applicators 350
may mclude multiple coils fired sequentially in order to detenmine the optimal coil for
stimulation based on user or sensor feedback. Once the optimal codl is determined, that coil
may be selected and used for the remainder of the therapy. In anotber vanation, one or more
apphicators may include one or more coils that are slidable, adjustable or movable within the
apphicator housing. The cotls may be moved within the applicator housing to treat a large area
and/or to be focused on the optimal treatment zone based on feedback from the user and/or
feedback from the sensor,

{0209] Figure 35 shows a vartation of a back apphcator 360 which may be positioned i
proximity 1o or aligned along a spine. The back applicator 360 may have ergonomic features
or may be placed i proximity to a spine or a spine may be positioned in proximity to the
applicator 360. The applicator 360 may include several coils that are pulsed mtermittently.

As shown in Figure 33, the back applicator 360 or focused back applicator may me held on a
patient by an ergononyc positioning element 361 {e.g., a belt) and may be fit such the cervical,
thoracie, lumbar, sacral and/or hanbosacral curvatures hold the back applicator 360 m the
optinial position. The apphicator 360 may be located anvwhere along the positioning element
361 depending on the individual and area to be stimulated. Optionally, a sensor fead 362 may
bie placed over musculature or along a nerve excited by activation of the applicator 360, In
one vaniation, a cotl power line 365 for supplving power or current from the logic controller

364 to coils postiioned in the applicator 360 may iclade fhad cooling, e.g., aiv or hicaud

cooling.
{210]  Figure 36 shows an applicator 366 designed or configured to generate a magnetic

field focused on a target nerve responsible for phanton or neuropathic pain. The applicator
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366 or phantom pain therapeutic stimulator wnit may be utihized to treat phantom pain or
neuropathic pain, to provide phantom pain or neuropathic pam therapy. The applicator 366
may be ergonomc or contoured to be posttioned relative to or in proximity fo & nerve
responsible for phantom or newropathic pain.

{0211} Figwre 37 shows a facial neuralgia applicator 380. Facial neuralgia appheator 380
may be may be ergonomic or contoursd to a face or head to be positioned relative to a face or
head to stimulate a nerve responsible for facial neuralgias. The applicator 380 may be
designed or configured to be positioned relative to, in proxmmity to or on a patient’s face or
head and to generate a magnetic field focused on nerves responsible for facial neuralgias, e.g,
the trigeminal perve, to treat facial neuralgia.  Optionally, a sensor may be positioned along a
facial nerve to ensure adequate therapy and 1o provide feedback, e, to a logic controller,
regarding nerve conduction or body stimudation.

10212} In certain varigtions, an applicator may be destgned to ergonomically target
common nerves responsible for common neuralgias m order to treat such peuralgras. In other
variations, an applicator may be used for treating neuwralgias virtually anywhere on a patient’s
body, including in deep nerves due to the ability of magnetic fields generated by the applicator
to penetrate pamlessly. In certain variations, an applicator may be designed to generate a
magnetic field focused on a target nerve to treat central or peripheral neuralgias.

10213} Figure 38 shows a depression applicator 386 which is designed or configured to be
positioned refative to, in proxinity to or over a frontal cortex. The apphicator 386 may be
ergonontc or contoured to a head o be positioned relative to a head to stimudate the frontal
cortex. The applicator 386 may generate an electromagnetic or magnetic field focused on the
frontal cortex to treal depression. & sensor may be positioned i the offShoots of the motor
cortex. The sensor may provide feedback to ensure appropriate placement of the applicator
386 or coil. In one vanation, the applicator 386 may include a therapeutic coil and a targeting
coil {e.g., a small non-treatment cotl), which may be positioned a certain distance bebind the
therapeutic cotl, e.g., about 5 om behind the therapeutic cotl. When finng of the targeting cotl
is sensed by the sensor {or user-feedback), the therapeutic coil may be posttioned n the correct

or optimal position over the frontal cortex for depressive therapy.

{0214]  Figure 39 shows a migrame apphicator 390 which is designed or configured to be

positioned relative to, i proxumity 1o or over an cccipital nerve. The applicator 390 may be
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ergonomic or contoured to a face or head to be positioned relative to a face or head to
stimulate the occipital nerve. The applicator 390 may generate an electromagnetic or magnetic
field focused on the oceipital nerve {o hall, prevent or freat nugrames. The applicator 390 may
have an ergonomic design to ensure appropriate placement over the occipital nerve. In one
variation, the applicator 390 may be a single (or few) pulse device. The applicator 390 may be
in a portable format. The applicator 390 may also be without any significant cooling features.
Optionally, the applicator 390 may have cooling features. 1n another varigtion, an applicator
may be a multiple pulse, higher frequency device. Such an applicator may include cooling
features, where cooling is provided by utilizing liquids or airflow, such as rapid airflow 1o cool
the cotls or applicator.

{0215] Figure 40 shows a variation of an applicater 326 in the form of a stimulatory coil
platform which may be ergonomic and contoured to a knee. The applicator 396 15 configured
te be positioned relative to or i1 proximity to @ knee or the applicator 396 is configured such
that a knee may be posttioned relative to or in proxinuty 1o the applicator 396, The applicator
396 mayv be configured to generate an electromagnetic or magnetic field focused on the
popliteal nerve for peripheral nerve stimulation to treat vartous conditions, e g., overactive
bladder, neuropathue pam or restless fegs. In one variation, a stimulatory coil may target an
area behind a patient’s knee or the popliteal fossa, and the knee may be rested on a stimralatory
coil platform applicator i any position.

j0216] In certain variations, an applicator may include one or two (bilateraly magnetic field
generating cotls, which may be positioned around the knee when the patient 18 in a sitting,
standing or prostrate position. In certamn variations, a pulse generator or logic controller 397
may send energy through one or more coils to create an electromagnetic or magnetic field.
The applicator or cotls may generate stimulatory or non-stunulatory fields.  Sensor or user
feedback may provide feedback to logic controller to optimize therapy, e.g., with the
stimulatory fields. An applicator may be utilized for penerating magnetic fields focused on an
area of a patient™s body, e.g., the koee, 1o treat various orthopedic indications, e.g., knee pain
or osteoarthritis. An applicator may be utilized for generating magnetic fields focused on a
area of a patient’s body to treat various non-orthopedic indications, via, .g., peripheral nerve

stimulation.
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{0217} Figures 30A-308, shew a variation of an applicator 400 which may be utilized for
pophiteal nerve stimalation and/or treatment of the knee. The applicator may be designed or
configured 1o generate an electromagnetic or magnetic field focused on the pophiteal nerve for
popliteal nerve stimulation or on the knee for treating osteoarthritis. The applicator i3
configured to be positioned relative to or in proximity to a knee or the applicator is configured
such that a knee may be positioned relative to or in proximity to the applicator. A leg may
rest on the applicator coil or be positioned above i, Optionally, as shown in Figure 308, a
foot rest 104 may be provided for holdmmg up a foot.

0218} Figure 41 shows a system including a vanation of an ergonomic back applicator
410 held on a patient’s body by an ergonomic positioning element 411 in the form of a
shoulder harness. A sensor 412, and a logic controller 414 are also provided. The applicator
410 may inclade various positioning elements 411, e.g., a shoulder harness, an upper torso
garment, or an ergonomic back-countered plate. The applicator 410 may be stimulatory or
non-stimulatory.  n another vanation, an applicator may be rested on a seat or chair such that
a stumulatory cotl reliably overlies the area of the patient’s body requiring stimulation. In
certain variations, one or more coils may be fixed on the applicator {requiring prior fargeting
by a healthcare provider or patient) or one or more cails may move freely within or along the
apphicator and may be locked into position when the desired or optimal position is located.
Coils may also move automatically in order to optimize targeting of the coil based on sensor or
user feedback. The system may be meorporated into a single ynit or, as Hlustrated, have at
feast two components including a separate logic controller.

10219} For any of the apphcators described herein, such applicators may include one or
more of the following features. The applicators may be ergonomic or contoured to the specific
region of the body or anatomy to which the applicator will be delivering stimulation. The
applicators may be configared or designed to be positioned relative to, on, around, or in
proxinuty 1o a specific region of the body or the applicators may be configured or designed
such that the targeted region of the body may be positioned relative 1o, on, around or in
proxamity 1o the apphicator.  The applicators may be openable or adjustable to allow for
insertion or entrance of the targeted body part or anatomy into the applicator or 1o allow for
placement of the apphcator onto or around the targeted body part or anatomy. The applicators

may be flexible or ergonomic to accommodate nearly any type of body habitus. In certain
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vartations, a solenoid-type coil may incorporated into an applicator for delivering PEMF
stimnlation directly to the targeted areas or regions of a body. In certain variations, any of the
apphicators described herein may approximate the respective targeted body area or anatomy or
the applicators may be designed such that the body region or targeted anatomy may
approximate the apphicator.

0220] In certain variations, any of the applicators or systems described herein may be
used to provide electromagnetic or magnetic induction therapy with or without a sensor.
{221} fn certain variations, electromagnetic stunulating devices or applicators for
providing stimulation to tissues of the human body, including nerves, muscles (incloding
superficial and deep muscles), and/or other body tissues for the treatment of various
conditions, mcluding, e.g., chronic and acute pain, are provided.

{0222] The devices may wilize an indactive coil encased within an ergonomic, body-

comtoured applicator to target specific regions of the body. The coils may be designed to

target peripheral nerves throughoot the body that have been implicated or involved in pam
svadromes.

0223} The various designs and configuration of the devices described herein allow for
easier application, more consistent therapy and home use while targeting anatonuc regions
with therapeuntic pulsed electromagnetic fields. The fields may also be dehivered or applied in
an witermittent manner to allow for conventence and ease of use while providing a durable
benefit. With intermittent external stiraulation by pulsed electromagnetic or magnetic fields, a
nerve or other tissues may be stimulated i manner that provides a continued and lasting effect
on nerve, muscle or tissue function, without habituation.

10224} The electromagnetic or maguoetic induction stimulation devices described heremn
substantially improve the state of the art electromagnetic stimulation techaology and may
mncorporate the deltvery of PEMF therapy mto a vser friendly, body contoured apphicator.  In
certain variations, a delivery system for PEMY therapy may include elements such as, e.g., (1)
an ergononug, body contoured appheator which provides for repetitive application and
consistent therapy onio the same hody area. The applicator may be coded with clear markings
to facilitate repetitive and consistent therapy onto the same body area; (2) the use of a sensor to
provide feedback that stimulation is occurring effectively; andior (3} the use of miermittent

stimulation to effectively treat various conditions, e.g., chronic pain, without habituation.
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These elements mdividually or the various combinations of these elements have provided for
an easy o ase, ergonomically designed system that has applications within 4 host of clinical
and home ease of use health applications.

{0225] In certain variations, an electromagnetic or magnetic induction stimufation device
able to provide stimulation to tissues of the luman body, including nerves, museles (including
superficial and deep muscles), andfor other body tissues without significant discomfort to the
patient is provided. Conductive stinmulating coils may be encased in an ergonomic, body-
contoured applicator that is coded with clear markings 1o provide for repetitive apphication and
consistent therapy onto the same body area. The design of the applicator allows for ease of use
angd also for the targeting of anatomic regions to be exposed to the impulses of the PEMFs.
The electromagnetic stimulating device may provide PEMF m a manner that is patient user
triendly and the device may be portable. The device may be utilized 1n a hospital, an
cutpatient clinic, a therapist’s office, or at 8 patient’s home,

0226} In certam variations, an electromagnetic or magnetic induction stimudation device
may stimulate regions of the body to treat conditions requiring both maximal stbulation (e,
sufficient to cause contraction of nwscle fibers and fiving of nerves) as well as spbmaximal
stimulation {which will be sufficient to provide therapy but not to cause contraction of nuscle
fibers).

10227] The electromagnetic or magnetic induction or stinwulating devices described herein
may be utihized for various indications. The mdications may be divided into maximal and
submaximal categories, in which the former requires signtficantly higher levels of mducting
current than the latter. The maximal applications of the device include, but are rot imited to:
Non-vasive stunulanon {intesnittent or continuous} of the peripheral nervous system for
treating chronic pain; stimufation of a nerve for the up- or down-regulation of hormones or
cellular proliferation; treatment andfor prevention of atrophy, which would be therapeutic
during recovery after an individual sustains a fracture, experiences paralysis of a limb or other
body part, or undergoes surgery, sach as ACL repair i the kaee; treatment of newrogenic or
overactive bladder and bowel; and stimulation of the central nervous system {o alter neoral
pathways or up/down-reguiate the aforementioned factors.

{228]  Addional applications of the devicey include but are not lmited to: treatment of

neuropathic patn {e.g., phantom pain in limbs or other neurologic pain) or arthopedic pain
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{back and neck pamn or skeletal related pain) treatment of pveractive Madder and bowel; and
treatment of arthritts andfor orthopedic conditions.

10229 In certain variations, a device is provided for delivering PEMF stimulation to
selective anatomic regions of the body, utilizing an ergonomic applicator designed to facilitate
accurate and targeted delivery of therapy. The applicator may be coded with clear or solid
markings to provide for repetitive application and consistent therapy onto the same body area
of the body. This design may facilitate the placement of the device for the stimulation of key
nerves, muscles, andfor body tissues.

6230} In certain variations, a device is provided wihich may be utilized to
electromagnetically stimulate selective nerves, muscles, andfor body tissues, where the device
is user friendly and capable of being used even by an unskilied patient m a home healtheare
setting.

10231} In certain variations, 8 device s provided to electromagnetically stinmlate selective
nerves, muscles, and body tissues 1o provide consistent therapy, with an ergonomic applicator
targeting keyv nerves and eliminating the requivement for a highly trained operator to
manipulate the device.

{0232] o certain variations, an electromagnetic or magnetic induction systens or device
may be configured or designed 1o provide intermittently applied pulsed magnetic fields in the
treatinent of chronic conditions, such as pain. For example, a device as descnbed herein may
provide shorter, intermittent stimulation to treat chironic pain or other chronic conditions. The
delivery of pulsed magnetic ficlds may have a continued and lasting effect on nerve function in
treating conditions, such as, overactive bladder as well as other chronic neurelogical and
orthopedic conditions such as neuropathic pain, restless legs and orthopedic pain (e.g., spimal
pain, back pain, etc.)

[0233] I certain variations, mtermittent pulsed magnetic fields mayv be utilized for the
treatment of chronie and acute non-orthopedic conditions such as neuropathic pain, phantom
pain and chronic neuralgias, as well chronic and acute orthopedic conditions, such as back pain
and neck pain. The therapeutic magnetic fields may be applied frequently {e.g., several times
a dav) or less frequently {e.g., once a week or once a month) depending on the durability of the
effect for the mndividual patient. Treatment involving the use of magnetic fields does not

require surgery or needles to stimulate a nerve. Also, the deliver of intermittent pulsed
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magnetic felds prevents the nerve from becoming habituated to the stimulator signal by
ensuring that there are periods during which the nerve is not subjected to the stinnalatory
signal. Accordingly, the electromagnetic or magnetic mduction systems or devices desertbed
herein may provide unparalleled ease of use, non-invasiveness, reliability of therapy based on
sensor feedback andfor ergonomie targeting, and/or a lack of habituation due to mtermittent
stimulation provided by certam systems and devices.

{0234} In certain variations, the electromagnetic or magnetic induction systems or devices
described herein may mcorporate an air-cooled coil wherein the air coolant, e.g., hquid or ax,
is drawn through andior in between the turns of the inductive cotl, 1 divect contact with
conductive surfaces of the coil. Drawing air or other fluid through the coll prevents the coil
from heating up to the degree that could damage the coil and the elecuronics of a device, or
expose the patient {0 excessive temperaiures.

{0235] In certain varigtions, the svsterms and devices described therein niay be utilized to
stimulate nerves for a variety of conditions, including, e.g., atrophy prevention, nerve
repair/regeneration, neuromodulation, chronic pain, up or down regulation of hormones,
restless legs, phantow pain, ete. The systerns and devices may also be used to stimnlate
muscles and/or other body tssues to accelerate tissue healing, regeneration andfor growth.
{0236} In certain varigtions, the electromagnetic or magnetic induction systems or devices
described herem and other implantable or extracorporeal devices may allow for the astomatic
adjusting of nerve stimulation based on feedback.

{10237] fn one variation, an extracorporeal or implantable device, e.g., any of the
electromagnetic or magnetic mduction devices described herein, a pacemaker, defibuliator, or
nerve stunalator, may mclude a feature that allows for automatic adjustment of nerve
stimulation based on feedback provided by a sensor or user.  This feature may minimize pam
and power usage while ensuring optimal therapy dehivery. A device may include a stimulator
and a sensing component. The stimulator may be astomatically adjustable based on feedback
from the sensor up 1o a maxunal (safe) threshold, Each therapy may start with lower powered
pulses, followed by mcreasing power pulses uniil the sensor detects stimulation. The
algorithm allows for the minimal amount of power to be used and allows for automatic

adjustment of power settings as conditions change.

61 .. . .
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{0238} I one variation, an inplantable device may include a sensor, such that the device
can stimulate tissue or nerves and sense stinvnlation at the same site. For example, the seasor
may provide feedback to the implantable device regarding nerve conduction at the site of
stimulation. As fibroses develops around an implant, at the site of stimulation, the feedback
will indicate whether a target nerve 1s no longer being effectively stimulated due to the
fibroses, which will canse the power or level of stimulation to mncrease or decrease, as is
necessary, to effectively stimulate the target site and overcome any obstruction due to fibroses.
As fibroses occurs around an implant, a patient need not report back to a plivsician or other
operator for adjustment of the stimulatory power of the device. The device will automatically
adjust the stimulatory power or level based on sensing stimulation of the target nerve or tissue.
This ehminate the guesswork involved by the user in monitoring their therapy ong day at a
time on thewr own, as they notice the effect of the therapy wear off.. This also eliminates the
risk of the user being exposed to unnecessarily high power levels that might otherwise by set
1 order to mininnze frequent return visits 10 a physician or operator for adjustments.

{0239} Figures 42A and 42 show an example of how the amount of stimulatory power
regquired to achieve a desired stimulus may be astomatically adjusted as a result of fibroses,
according to the above described feature. According to Figure 424, afier the imtial implant of
the device, the level of stimulatory power is increased until stimulation of the target nerve or
tissue is sensed (indicated by square box at, e.g., about 10mV}). An effective stinulatory
therapy may then be delivered. According to Figure 428, after fibroses sets i, in order to
maintain the desired level of stimelation to provide an effective stinudatory therapy, the level
of stiudatory power 1s mcreased until stimulation of the target nerve or tissue is sensed
{indicated by square box, e.g, at 20 mV). According to the example in Figure 428, the
presence of fibroses required an ncrease in the stimulatory power level to deliver an effective
stimulatory therapy.

{0240] The autonatic adiustment feature based on sensor feedback may be nitlized in any
stimulator or non-stimulatory traplast or extracorperal device, where the device incorporates a
sensor capable of detecting the desired stumulus and a feedback loop capable of automatically

adjusting parameters {(e.g., power, frequency, etc.) to ensure appropriate sthmulation.
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18241} In certain variations, the electromagnetic or magnetic induction systems or devices
described herein and other implantable or extracorporeal devices may mclude a feature that
allows for avtomatic targeting of coils.

10242 A device may include multiple mductive coils or one or more movable inductive
coils. The device may also include a sensor based feedback algorithm. In one vanation, the
device includes a targeting or movable coil which may be positioned over or in proximity to a
patient’s body at a site that elicits a response that can be sensed automatically or detected by a
user. Once this response 1s detected, the coal may either move to its stimulation position, or
the event that a small targeting coil is used, the therapeuatic cotl may already overlie the
treatment area. Ongce the response is detected, the therapy may awtomatically begin

{0343} I one example, relating to the treatment of depression, the motor cortex is
stimulated uniid the thamb 1s seen to move. The coil may then be advanced, e.g.. about S em.
to about § inches, forward to a position over the frontal cortex. This feature eliminates the
guesswork that may otherwise be mvolved in moving or positioning a coil, and automates
therapy based on user feadback or EMG senor or other sensor feedback, e.g., over a thumb.
j0244] Figure 43A shows an example of a device 420 positioned ont a skull, The device
melndes a ireatment coil 422 and a targeting coil 423, The treatment coil 422 may be
positioned by EMG detection with targeting coil 423 stimulation, where the targeting coil may
not meve.

0245 I another vanation shown in Figure 438, an ergonomic fixture or apphicator 430
{e.g.. a helmet) may be wom and a coit 432 positioned on the applicator may shide or move
from its targeting position to its therapeutic position antomatically or by user mtervention.
j0246] The feature that allows for avtomatic targeting of coils may be utilized i any
device designed to stimulate nerve, body or other tissues with stimulatory or sub~-stimulatory
fields i which the device may be targeted based on & detectable signal or response.

{0247  Other conditions that may be treated utilizing the various electromagnetic or
magnetic induction stimulation systeros and methods described herein include but are not
hmited to: pelvic pain, interstitial oystitis, Gbromyvalgia, chronie fatigue and preterm labor,
pain syndromes, lrritable Bowel Svadrome, Vulvodynia, Herpetiue neuralgia, trigeminal
neuralgia and Myofascial pan.

{0248} EXAMPLES

Petitioner - Avation Medical, Inc.
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[0249]  The following Examples are provided for illustration, not mtation. One with skill
in the art would be able to use these examples as guidelines for making and using comparable
devices.

{0230} In each example, intermittent therapy should be apphed and svmptoms/scores
tracked for a munmimum of 6 weeks 1o order to determine the full extent of the therapies effect.
j0251] Example 1 Empirical Testing of Efficacy in the Treatment of Neuropathic Pain:
The optimal stimulus intensity for neuropathic pain treatment; the optimal application
paraineters, t.e. frequency of stimulation, duration of treatiment, location of stimulatory cods in
each disposable array of coils; and the optimal coil diameter/placement within the strays can
be determined using the following experimental protocol: Before, during and after treatment,
patients will report scores of nearopathic pain after weekly stimulation over a minmuam of 6
weeks.

10232} Example 2: Empirical Testing of Efficacy in the Treatment of Neuwromuscular Pain:
The efficacy of neuromuscular pain treatment can be tested by monitoring patient reported
pain scores. A standardized scale may be utilized and, when feasible, local biopsy and bleod
tests can be useful 1 detenmining the impact of the therapeutic fields on circulating factors and
focal mediators. The optimal pulse amplitude, duration, site of stunulation will be assessed
based on reported pain scores and diagnostic tests.

{0233] Example 3: Empirical Testing of Efficacy in the Treatment of Orthopedic
conditions {(i.e., Arthritts, Back pain and neck pamn): The efficacy of arthritis treatment can be
tested by montoring patient reported functionality scores. A standardized subjective
functionality scale may be utthzed and, when feasible, local biopsy mav be useful in
determining the trapact of the therapeutic fields on the cartilage and arthntic regions treated.
As cartilage destruction is a well-studied side-effect of arthrinis, reduction of this degeneration
will be a valuable marker for efficacy of therapeutic treatments. The optimal pulse amplitude,
duration, site of stimulation will be assessed based on reported functionality scores and
diagnostic tests. Pain scores may also be measured to detenmine the device™s tpact on
orthopedic conditions such as back pain, neck pain, ete. A standardized pain scale may be
used before and after treatment to determine potential benefit.

{6254] It is also contemplated that any of the energy emitting systems or devices described

herean can be used with or without & sensor for detecting conduction of a stimulated nerve or

Petitioner - Avation Medical, Inc.
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musecle of tissue stinmdation resulting from the electromagnetic or magnetic fleld generated by
the conductive cotl and delivered 1o a patient or an electrical stimulus delivered to a patient.
Also, in any of the sbove variations, a controller may optionally be connected, coupled,
integral to or otherwise in communication with the conductive coils andior the sensor.
Optionally, the sensor may be connected, coupled, integral to or otherwise w communication
with the conductive coil.

{0255] Each of the individual variations described and illustrated herein has discrete
components and features which may be readily separated from or combined with the features
of any of the other vartations. Modifications may be made to adapt a particular situation,
material, composition of matter, process, process act{s) or step{s) to the objective(s), spirit or
scope of the present nvention,

{0256] Methods recited herein may be carried out m any order of the reciied evenis which
is logically possible, as well as the recited order of events. Furthermore, where a range of
vahies is provided, every mtervening value between the upper and lower himit of that range
and anyv other stated or intervening value in that stated range is encompassed within the
nvention, Also, any optional Reature of the tnventive variations described may be set forth
and clamed mdependently, or in combination with any one or more of the features described
herein.

102587] All existing subject matter mentioned herein {(e.g., publications, patents, patent
applications and hardware) 1s incorporated by reference herein in s entirety except msofar as
the sabject matter may conflict with that of the present invention (in which case what is
present herein shall prevail), The referenced ttems are provided solely for their disclosure
prior to the filing date of the present application. Nothing herein is to be construed as an
admission that the present invention is not entitled to antedate such material by virtue of prior
mvention.

{0258] Reference to a singular item, includes the possibility that there are pharal of the
same tems present, More specifically, as used herein and in the appended clatms, the singular

LR

forms “a,” “an,” “said” and “the” include phual referents anless the context clearly dictates
otherwise. It is further noted that the claims may be drafted to exclade anv optional element.
As such, this stateroent is intended to serve as antecedent basis for use of such exclusive

terminology as “solely,” “only™ and the lke in conpection with the recitation of claun

Petitioner - Avation Medical, Inc.
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elements, or use of a “negative™ himitation. Unless defined otherwise, all technical and
scientific terms used herein have the same meaning as commmonly understood by one of
ordinary skill in the art to which this invention belongs.

{0239 This disclosure is not intended to be hmited 1o the scope of the particular forms set
forth, but 1s intended to cover alternatives, modifications, and equivalents of the vanations
described herein. Further, the scope of the disclosure fully encompasses other variations that
may become obvious 1o those skilled in the art in view of this disclosure. The scope of the

present invention 1 hmited only by the appended claims.

Petitioner - Avation Medical, Inc.
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CLARS
What 15 claimed is:

1. A method, comprising:

applving an electrode patch to skin such that the electrode patch is disposed on an outer
surface of the skin and the electrode patch is electrically coupled with a controller unit, the
controtler unit including a pulse generator;

electrically coupling a percutaneous electrode to the controller umt, the percotaneous
electrode having an end for inserting i proximity o a tibial nerve, or a branch thereof, of the
patient;

mserting the end of the percutaneous electrode inte the skin in proximity to the tibial
nerve, or a branch thereof, of the patient; and

activating the pulse generator such that current pulses flow along the tibial nerve, or

branch thereof, the current pulses configured 1o treat overactive bladder.

2. The method of claim 1, wherein nserting the end of the percutaneous electrode

comprises mserting the end near or at an ankle of the patient.

3. The method of claim 1, further comprising detecting a muscular response caused by

an electrical conduction or stimulation of a nerve, muscie, or body tissue.

4. The method of claim !, wheremn activating the pulse generator comprises activating
for a duration of about 30 minutes per week to treat the patient.
5. A method, comprising:

posiioning a transcutaneous electrode on skin of 8 patient in proxinuty 1o a tibial
nerve, or g branch thereof:

ingerting an end of a percutancous needle electrode through the skin in proximity to the
tibial nerve, or a branch thereof, the percutaneous needle electrode including a wire disposed

opposite the end;

Petitioner - Avation Medical, Inc.
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securing a controller unit to the transcutaneous electrode such that the controller unit is
clectrically coupled io the transcutancous electrode, the controller unit including a pulse
generator;
connecting the wire of the percutaneous needle electrode 1o the controller unit for
5 electrically coupling the percutaneous needle electrode to the controller; and
activating the pulse generator such that corrent pulses flow along the tibial nerve, ora

branch thereof, the current pulses configured 1o treat overactive bladder.

6. The method of claim S, wherein mserting an end of the percutancous needle

1 electrode comprises mserting the end near or at an ankle of the patient.

7. The method of claim 5, turther comprising detecting a muscular response cansed by

an electrical conduction or stinwlation of a nerve, muscle, or body tissue.

15 8. The method of claim 5, wherein activating the pulse generator comprises activating

for a duration of about 30 minutes per week to ireat the patient.

Petitioner - Avation Medical, Inc.
Ex. 1002, p. 364



10

Attorney Dockiet Noo EMENNZOG503

ABSTRACT OF THE DISCLOSURE

In certain vanations, systems and/‘or methods for electromagnetic indoction therapy are
provided. One or more ergonomic or body contoured applicators may be included. The
applicators include one or more conductive colls configured to generate an electromaguetic or
magnetic field focused on a target nerve, muscle or other body tissaes positioned 1w proximity
to the coil. One or more sensors may be utilized 1o detect stimulation and to provide feedback
about the efficacy of the apphed clectromagnetic induction therapy., A controller may be
adpustable to vary a current through a coil to adjust the magnetic field focused upon the target
nerve, muscle or other body tissues based on the teedback provide by a sensor or by a patient.
In certain systems or methods, pulsed magnetic fields may be intermittently applied to a target

nerve, muscle or tissue without causing habituation.

69 .. . .
Petitioner - Avation Medical, Inc.
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Under 37 CFR. §1.98(a)3}(3), any patents, publications, or other mformation lsted
herein that are not in the English langnage are relevant, as it 1s understood m 37 CFR.
§1.56{c} for reasons self-evident in the English and/or drawmng portions and/or due to is
citation by a foreign patent office or the U.S. Patent Office or court.

Applicants would appreciate the Examiner inttialing and retuming the Form
PTO/SB/8aM, indicating that the information has been considered and made of record
herem.

The mformation contained i this Information Disclosure Statement under 37 C.ER.
§1.97 and §1.98 15 not to be construed as a representation that: (1) a complete search has
been made; (31) additional information material 10 the examination of this application does
not exist; {111} the information, protocols, results and the like reported by third parties are
accurate or enabling; or (iv) the above information constitates prior art o the subject
myention.

in the event the appropriate fee and/or petition 15 not filed herewith and the UK
Patent and Trademark Office determines that an extension andior other relief is required,
Apphcants petition for any required relief including exiensions of time and authorize the
Commussioner {0 charge the cost of such petitions and/or other fees due in connection with

this filing and all documents filed herewith to Peposit Account No. 50-3973 referencing

Attorney Docket No. EMEKNNZOOS05. However, the Commissioner is not authorized to

charge the surcharge for late filing of an Qath or Declaration until issvance of a pre~exam

formalities Notice.
Respectiully subnutted,

Hohnev UL Haw!

Johney U Han
Registration No. 45,5638

Customer No, 40518
Levine Bagade Han LLP
2400 Geng Road, Suaite 120
Palo Alto, CA 94303
Direct: {630} 2424217
Fax: (630 284-2180

3af3 .. ) .
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DocCode - SCORLE

SCORE Placeholder Sheet for IFW Content

Application Number: 15665152 Document Date: 07/31/2017

The presence of this form in the IFW record indicates that the following document type was received in
electronic format on the date identified above. This content is stored in the SCORE database.

e Drawings — Other than Black and White Line Drawings

Since this was an electronic submission, there is no physical artifact folder. no artifact folder is recorded in
PALM, and no paper documents or physical media exist. The TIFF images in the IFW record were created
from the original documents that are stored in SCORE.

To access the documents in the SCORE database, refer to instructions below.

At the time of document entry (noted above):
e LExaminers may access SCORE content via the eDAN interface.
e Other USPTO employees can bookmark the current SCORE URL
(http://Score.uspto.gov/ScoreAccessWeb/).
e External customers may access SCORE content via the Public and Private PAIR interfaces.

Form Revision Date: September 30. 2013
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