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ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

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

The Patent Term Adjustment is O day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the
Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee
payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management
(ODM) at (571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants):

EMKinetics, Inc., San Francisco, CA;
Daniel R. BURNETT, San Francisco, CA;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.
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Attorney Docket No.: EMKNNZO0S04

Fhowsbs wondfy don this cornispondimes i being EFS-Web ansmitted to the USPTC on the date shown bulow,

Pate: fuly 3523017 Rignature: AKim k. Lampking (Kim B Lanpking

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application No.: 15056910

Confirmation No.; 1982
Filing Date: February 29, 2016

Inventor(s}: Damel RCBURNETT
Tide: METHODS AND DEVICES FOR PERFORMING ELECTRICAL

Exmminer; Robert N. Wieland, Esq.
Ciroup Art Uni 3762

REQUEST REGARDING REPRESENTATIVE FIGURE
Comnussioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1430
Dear Sir or Madant:

Apphicants respectfully request that Figure 24 be published as the representative figure for the
above referenced isswing apphication, Applicants subnut herewith a Corrected Application Data Shect
designating the suggested figure, which is being concurrently filed with payment of the issue fee via
EFS-Web.

I the ovent the appropriate fee andfor petition is not fled herewith and the 1.5, Patent and
Trademark Office determines that an extension andfor other relief is required, Applicant petitions for
any required relief including extensions of time and authorize the Conumissioner to charge the cost of
such petitions andéor other fees due in connection with this filing and all docwments filed herewith

1o Peposit Account No. $8-3973 referencing Attorney Docket No. EMEKNNZS6504.

Respectfully submitted,

Hohoev U Han!

Johney L. Han
Registration No. 45,565

Customer No. 40518
Levine Bagade Han LLP
2400 Geag Road, Swte 120
Palo Alto, CA 94303
Dhirect; (650} 242-4217
Faxr  {650) 2842180

Taofl




Argwoend for wse trough S4QMT. OB G
A, Patent and Teakanak Oifios; U8 DERARTAENT OF CQMMEBCE

Urihar the Pagosrgok Roduation ot oF 1885, o s 56 regusivad o vespond 1o @ sollootisn of indurmaton unbss § oontaing 2 vkl T8 wnenol suenber,

Aftomey Dockst Number | EMKNNIOOGE
Apphcation Number 15/056.910

METHORS AND DEVICES FON PERFURMING ELECTRICAL STIMULATION TO TREAT VARKMIS
CORDTIONS

Application Data Sheet 37 CFR 1.76

Title of hwantion

The application data sheetis part of b nat apptioation for which itis baing submilted, The fnfiowing forms containg tha
bibliographic date sranged in & form ; cified by the United Slates Patent snd Trademark Office as o 37 OFR 1T

This dooment may by compliated ¢ Ee*t roteaily and submied o the Office in electronic formatl using the Blachronic Filing System (EF S8} or the
documant may be prinded and inchided i 5 paper Sied agplivation.

Secrecy Order 37 CFR §.2:

- Porfions or all of e applination assockaied with this Application Data Shest may fall undser 8 Secreny Order pursuant io
37 CFR 8.2 {Faper flers only. &g p%m‘ai;&ms: that fall under Segrecy Order may not be lied eledtronicaliv )

Inventor Information:

fnventor 1

Legal Name

Prefixi Given Name Hiddie Name Family Nams Suffix
Dandal & BURNETT

Residence Information {Select One) (¢ US Residency ) NonUS Resideney (¢ Active US Misitary Senvice

City | San Franciseo StateiProvinge | CA Country of Residencd Us

Mailing Address of inventor;

Address i 563 Terevits Boulevard

Adddress 2

City San Francises State/Province Y
Postal Code L osatay Countryi | US

A nvantors Must Be i.issted ~ Additionat Inwventor nformation blocks iy be

gererated within this foros by sefecting the Add bution,

Correspondence Information:

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

{1 An Address is being provided for the corespondence Information of this application,

Customer Numbey 40518
Email Address Patent@LBHIP com

Application Information:

Title of the Invention ?é:\2§$§ é‘;}l\i{} DEVICES FOR PERFORMING ELECTRICAL STIMILATION TG TREAT VARIGUS
Aftorney Docket Mumbar] ERKNNIDOEG4 Small Entity Status Claimed X

Application Type Nonprovisional

Subject Matier Lty

Total Numbey of Drawing Sheets (i any} &7 Suggested Figure for Publication ifany} | 34
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Attomey Docket Numbser | EMRNNIOOEXM

Application Data Sheat 37 CFR 1.76

Application Number 15/056,810

e dnaatt

METHQUS AND DEVICEER FOR PERFORMING ELECTRICAL STIMULATION TO TREAT VARICUS
CONDITHONS

Title of fnvention

Filing By Reference:

1 U aed 37 OFR L.5HEL Do nat complete this section #
ydomo\tw banefi or forgign priotfy information must be
ge infornation” and “Foreign Pronty iInfosmation™

application pepers including 3 specification :zmi an" cira wmq\' aro *}ei*‘cs "s'
provided in the appropriate sechiands) el {i

Far the purpeass of 3 filing date under 37 OFR 1538, the desor
raferenoe 1o the praviously Bled application, suly

Apptication nurmber of the previowsly Inteliectual Propesty Authorily or Countiy

filed application

Publication Information:
{1 Reguest Early Publication {Fee requirsd at time of Request 37 CFR 1.218}

Request Not to Publish. | nereby request hat the attached application not be published under

- 35 U.8.C, 122} and cerlify thatl the nvention disclosed in the attached application has not and will not e the
™ aublect of an applivation fled in snother country, of under a  nuiBiatseal intemational agreement, that requires
publication at eighteer months affer Bling.

Representative information:

Represerdative information should be provided for aff practiionerns i“aaving g power of affomay iy he *app"paim‘s Providing
ihis ifurmation in e Application Dala Sheet does not constitide g power of aliormney in the application {see 37 CFR 1.338).

Either anter Customer Numbser o coonplels the Rapresenistive Name saotion balow. i both sections are compdeted the cusiomey
Kumbar will b usad for the Representative Infrmalion during proeas

Please Selact One: (® Custorner Number ) U8 Patent Praclifioner | {1 Limited Recognition {37 OFR 1199
Dustomer Number 40518

Domestic Benefit/National Stage Information:

Thia section sflows for the appdicant 1o either olaint benefit under 35 U S.C. 1180e), 120, 121, 385{g), or 388(¢) or indicale
National Stage entry from a POT application. Providing banafit claim information in the Application Data Sheed constitutes
the specific refevencs raquired by 33 US.C. 118{8) or 1230, and 37 CFR 1.7¢8

Whan referdng 1o the current application, please leave the "Application Number® field blank.

Prior Application Stalus | Falaoted, Fending—

Application et e o Prior Application Filing Date oot N sresbesar lesue Date
Nurlinr Continuily Type Nurobet COOOYABADO) Patent Nambey LYYYY-RRADEN
Cortiruaton of 14D7EE A15-04-01 Q387338 018:07:13

EFX Wats 2292




Leseley the Paprevok FHoduetion Setot 138, ay parsans &g requirad o vespond o a

R ety

Application Data Sheat 37 CFR 1.76

Attorney Docket Number

ERIKKRNZOOEDY

Application Number

12056210

RMETH

Title of fnvention

QUE AND DEVICES FOR PERPORIMING BELECTRICAL STIMULATION TOTH
CONDITHONS

AT VARIOUS

Prioy Application Status

Palendad

Application - Friar Application Filing Date e et Issue Date
Number Continully Type Number YYYY DDy | Coentiember b vy gt DDy
14878835 Cantinuadion of 140R5E3 201313380 BOGATT JANESDA07

Priow Application Status

Abmndonsg

Application Number

continutly Type

Prior Application Number

Filing or 37 1{e} Date
{YYYY-R-D0

14085539 Continuation uf 13458018 201204-08
Prior Application Rlatus | Explred
o X o Filing or 371} Date
Application Number Continuty Type Prior Application Number OOYYY MDD
13458018 Continuation of POTAIRZNIG0NM 87 Z010-10-36
Paor Application Status | Expiredd
7 ‘ Filing or 371{c} Dale
Application Number Continuity Type Frior Application Number YYYY-RM-DD)
POTAISZOE41ET Claims benelt of provisional 81279883 A0G10-26

Prior Agptication Siatus

Abandoned

Application Number

Condinuily Typa

Prior Application Number

Fiing or 3710 Date
(YYYY-MR-D0)

1408563% Continustion & partof 12308528 FODG07-23
Privr Application Siatus | Abandoned
o L _ o Filing or 371{n) Date
Appdication Number Codinuity Type Prior Application Number (YYYY-MMADD)

1260852

Candinuafion & partof

11588348

20071002

Prior Application Slatus

Expimnd

Fiing or 371{0) Date

Application Number Condinuity Type Prior Apphcation Number (YYYY-MM-DD
118868330 Claims henalit of provisionad BOB4RT20 20081003

Additional Domastic BenefitiNational Stage Dats may be generated within this form
by selecting the Add bution.

Foreign Priority Information:

EFX Wats 2292
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Attorney Docket Number

Urese the Pagmevon Reduetion Satol 1885, nuy pawes

Application Data Sheat 37 CFR 1.76

Application Number

' : AETHOQUES AND DEVICES FOR PERFORMING ELECTRICAL STiMU o THEAT VARIGUS
Titie of Invention g&g};\g&?‘fg\ﬁéﬁ DEVICES FOR PERFMORMING ELECTRICAL STIMULATION TQO TREAT VARICGUS

This section allees Ty the applicant o olaim grionty (o 8 forsign spplioslion. Providing this information in the spplicalion data shest
sonstitules the claim for priomly as required by 235 LSO, 110k and 37 CFR 183, When privsily i clabmed (o & forpign appiinadion
iat is aligible for retrieval under the priosity dosument axchaﬁga DROLTET lF‘{‘J}{} the information will be used by the Office tn
suiniatically alternpd rotnievad pursuant o 37 OFR LAY 1) amt (3}, Undar the POX peogram, applicant Baars the uilimale
sesponaitility for snsuring hal 2 oy f the Romign applinglion is recaivad by the Office from the participating foreig fe
gropeity offive, or & certified copy of the foreign priotily applicsticn s flled, within the ime perod speailiedt in 37 CFR 1 88 gYT

Application Numbser C{.n.mtryi Filing Date (YYYY-MM-DD} Access Coue {if applicable)

Addiional Forgign Pricdly Data may be generated within this form by selecling the
Ackid bulton,

Statement under 37 CFR 1.85 or 1.78 for AlA {First Inventor to File} Transition
Applications

This application {1} claims prioly o or the benell of an application fied before March 18, 2013 and {(2) also

cartaing, or contained at any tine, a claim o a claimed invention that has an slisctive Bling date oy or affsr Masch
{1 18 2012

NOTE: By providing this siatement under 37 CFR 1.55 v 1.78, this application, with & filing date on or after March

18, 2013, will be exarnad undar the firsl inventor 10 file provisions of the AlA

EFX Wats 2292 -10-
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Attorney Docket Numnbaer CRRNNIGDEM
Application Data Sheet 37 CFR 1.76 4

Apphication Numbss 15/058 810

' : AETHOQUES AND DEVICES FOR PERFORMING ELECTRICAL STiMU i TREAT VARIOUS
Titie of Invention g’*‘:};\g{‘?‘?g\ﬁiﬁ DEVICES FOR PERFMORMING ELECTRICAL STIMULATION TQO TREAT VARICGUS

Authorization or Opt-Out of Authorization to Permit Access:

YWhen this Application Dala Sheat is property signed and filed with the application, applicant has provided weilten
suthority t© permit & pagticipating forsign intefleciunl property (IP) office acorss o the instant application-as-filed {see
paragraph Adn subsaction 1 below) and the Euwropaan Palent Office (EPQ)} access 1o any search rasults from the instant
application (see pamgraph B in subsection 1 below)

appiication. After the inllial fling of an appiication, an Application Dats Sheet cannot be usad to provide or resaing
authorization for scoess by a forsign P office{s). Inslead, Form PTO/SERE or PTOSEAS must be used as appropriale.

1. Authovization (o Parmit Access by a Foreign Intellectual Property Office(s)

LIPOL the Korean infellactugl Property Ditice (KIFQ), the Slate Intellectual Proparty Office of the People’s Republic of
China (31RO}, the World intellectual Froperly Organization (VIRG), and any olhey Toreign intellectusl property office
parficipating with tha USPTQ In a bilateral or multiiaters! priomy documnment exchangs agreemand iy which & foreign
application claiming prioity o the instant patent application is fled, access o (17 the instant patent application-as-filed
and iis redated bildingraphic dats, {3y rsigy o domestic application 1 which priceily or benefit is slaimed by the
instant application and #s related bitdiographic dals, and (3} the date of fling of this Authorization. See 37 CFR 1.4
{1y

rasults from the instant patent application when & BEuropaan patent application claiming priodty o the instant patent
application is flad. See 37 CFR 1142

The appiicant is reminded that the EPO's Rube 1411} EPC (Buropean Patent Convention) requires applicants to submit a
copy of search rosulls frony the instant application without defay in a Bwopean patant application that claims prioily ©
the instant application,

2. Opt-Dut of Authorizations to Permit Access by a Foreign Intellectual Property Office{s}

{1 application-as-fled, If this box is checked, the USPTO will not be providing a participating foraign 1P offior with
any documents and infemation identified in subwection 1A above,

{1 application. if this box is checksd, 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 USPTQ may provide acress to the

appiication n accordance with 37 OFR 114,

EFX Wats 2292 -11-
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Attomey Docket Numbser | EMRNNIOOEXM

Application Data Sheat 37 CFR 1.76

Application Numbsr 15/056.910
METHQDE AND DEVICED FOR PERFORMING RLECTRICAL STIMULATION TO TREAT VARIOUS

Title of vention | ~oueiriega

Applicant information:

Froviding sesigrmernd imformaticet in Hes saction dues not subsalituls for sampiiaresw

o have an gesignment recordest by the Olfice,

il ary mgquirernsnt of part 3 o Tdle 3T T ORK

Applicant 1

H the apphoant is the inventor {or the remaining joint invenior or rventors under 37 CFR 1.45), this section should not be complatad.
me» informabion ko be proviced it this ssclian s the name ang address of the legal eprassntabve who is the spplivand under 3¥ COFR
143, or the name and adolress of the assighen, pamaon o wham i invendor is under an abligation (o assign the invendion, or pamon
wha othersize shows sulficient proprictary inferost in the miatier who is the applivant under 37 CFR 148 the applicant is an
applicant under 37 CFR 1,48 {assignee, person to whom the irventor 15 obligated 1o assign, or ;\eracw who othenvise shows suffisient
proprietary interest} together with ong or maore join invardors, than e bt irventor or invertors who are also e appliicant should be
itoniifiod in this seclion.

{3 Lega Representative under S8 USQ 147 Y Woint nventor

{3 Person to whom the Inventor is obfigated to awign. Y Pervon wha shows suliciant proprietary interest

H applicant is the legal representative, indicate the authority 1o file the patentd application, the invenior s

Name of the Decsased or Legally npapacitatsd Inventon

If the Applicant is an Organization check here,

Crgardzation Name ENKinatios, Inc.

Mailing Address information For Applicanh

Address ¢ 1071 Mississipp Slest

Address 2

Gity San Francisoo State/Provings CA
Country | US Postal Qade Q4107

Phione Number

Fax Mumbey

Emall Addreas

Additional Applicant Data may be gensrated within this foom by salacting the Add tutlon,

Assignee Information including Non-Applicant Assignee Information:

Providing assignmend information i this seclion does not substitide Tor compliancs with any requirament of pant 3 of Title
37 of CFR o have an assignment racarded by the Office.

EFX Wats 2292 -12-




Apgaoved fur use th
$.A, Patent and Toadmmak OF
Lrnheer the Paperentc Foduchion Sotol 1385w perpsprie are reguivad o vespond o a sollecths

NI

Attorney Docket Numnbaer CRRNNIGDEM
Application Data Sheet 37 CFR 1.76 4

Agplication Number 15{056,810
] . AETHOUS AND DEVICES FOR PERFORMING BLECTRICAL STiMU % TREAT VARIOUS
Title of invention METHQDES AND DEVICER FOR PERFORIMING CLECTRICAL STIMULATION TQ TREAT VARIOUS

CONDITHONS

Assignes 1

Caomplate this section i assignes Information, including portapplicant assignes information, is desired to be included on the patent
application publication. An assignee-anplicant identified i the “Applicant infarmsiion” section will appsar on the patent spplicstion

patent application publication,

publivafion as an applicant. For an assighes-applicard, complels his section only # identification oy an assigree is sl dosired on the

i the Assignes or Non-Applicant Assignee is an Organization check hawe, &

Organization Name SMikinatics, Ing.

Mailing Address information For Assignes including Non-Applicant Assignes:

Address 1 101 Missisaippt Street

Address 2

City San Francisoo State/Provinee LN
Country! Us Postal Code D107
Phong Number Fax Numnber

Eoal Address

Additional Assignse or Non-Applicatt Assignes Date may Dr gensrated within this form by
safecting the Add button.

Signature:

NOTE: This Application Data Sheel must be signed in accordance with 37 CFR 1.33{b). However, if this Application

suhsection 2 of the “Authorization or Opl-Out of Authorization to Permit Access” section, then this form must
also be signed in accordance with 37 OFR Lid{o).

See 37 OFR 1.4} for the manner of malking signatures and cerlifications.

Signature  {Wohmey U, Hand Date (YYYY-MM-DD} 2017071
First Nams | Johney Last Name | Han Ragistration Number | 48588

Additional Signature may be generated within this form by selecting the Add bulton,

EFX Wats 2292
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Apgarovad for use Hrough BT
$.A, Patent and Trademak OF B DERARTAEMY
ap reguirad 1o vesponrd o @ sollection contaiys 3 vald MR moatod ¢

Lrporiy the Pagncos Roduotion Satol 1805, n s

Attomey Docket Numbser | EMRNNIOOEXM
Apphication Numbsr 15/056,910

Application Data Sheat 37 CFR 1.76

' : AETHOQUES AND DEVICES FOR PERFORMING ELECTRICAL STiMU i TREAT VARIOUS
Titie of Invention g’*‘:};\g{‘?‘?g\ﬁiﬁ DEVICES FOR PERFMORMING ELECTRICAL STIMULATION TQO TREAT VARICGUS

This collestion of informadion s reguired by 37 CFR 176 The mforrosdion is required fa obiain of retuin 3 benelit Iy the public widoh
is to file {angd by the LUSPTO o proness) an applinalion. Gonfidentally s governed by 38 US4 122 ami 37 CFR 114, T
soliachion i estimated o take 23 mirudes o complete, including gathering, praparing, and sebonilting the compleled application dala
shaet form o the USPTO, Tive «dll vary depanding upon the mdividusd case. Sy corprmants on the aroount of fires you remire o
eobpleis this forrn andior suggestians for reducing this burder, should be sant ta the COhisd Informabaon Officer, U8, Fatent and
Trademark Office, U S, Degartment of Commerce, P Box HED Almeaxing, VA Z28134485%. DOROT SEND FEES OR
COMPLETED FORME TG THIS ADDRESS. SEND TO! Conurissioner for Patents, P.O, Box 1488, Alexandria, VA 233131480,

EFX Wats 2292 -14-



Privacy Act Statement

i Prbracy At of 19
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Co RS Ee) Revords From thiy spstentof reconds sy be disclopsd o the Chepsnrtroent ad ) veninie wivsthise the Freedom of
vrostion Act requires disclosure of these reconds,
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4. spen of recovas iy becdisclosed, ¢ < &2 s contractor of the Agusiey having e Ko thet infovmation i ouder bo parform
3% w:\ scipients of information shall beragudrs :‘ii{ t‘pi swith fhie eompuirmients of e Brivacy 8ot of 1974, & ameadled, prauant te S URL
Sﬁuﬁm}

S A revord reletend to an inteamationsd Applicetion Sled undse thy Paterd Tooperatinn Treaty it this synterrofreconds may be disclosed, as 2 routins uss,

servationg Bureou of the Workd Intalbouiual Propesty Chrgantostion, purseas & the Patent DoopretionTreaty.

& A rocord e thds sestem of records sy e disclosed 2% o ronstine use, fo anthuy fodural sgesy for purpreins of Ratlanal 5 1N}
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rater, Qunteyal Ssrei
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idsads.
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& A revard rom o recowsds ey be . ; $
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Electronic Patent Application Fee Transmittal

Application Number: 15056910

Filing Date: 29-Feb-2016

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/Kim Lampkins
Attorney Docket Number: EMKNNZ00504
Filed as Small Entity
Filing Fees for Utility under 35 USC111(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:
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Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
UTILITY APPL ISSUE FEE 2501 1 480 480
PUBL. FEE- EARLY, VOLUNTARY, OR NORMAL 1504 1 0 0
Extension-of-Time:
Miscellaneous:
Total in USD ($) 480
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Electronic Acknowledgement Receipt

EFS ID: 29940773
Application Number: 15056910
International Application Number:
Confirmation Number: 1982

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/Kim Lampkins

Filer Authorized By:

Johney U. Han

Attorney Docket Number: EMKNNZ00504
Receipt Date: 31-JUL-2017
Filing Date: 29-FEB-2016
Time Stamp: 18:48:51

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment yes
Payment Type CARD
Payment was successfully received in RAM $480

RAM confirmation Number

080117INTEFSW18493800

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.)
286891
1 Issue Fee Payment (PTO-85B) o —EMKNNZOOSO4—2.O1 707311 no 1
ssue_fee_transmittal.pdf
£3075443b9901be6e0cf88f3a76724ab33e2)
4238
Warnings:
Information:
164377
02_EMKNNZ00504_20170731_|
2 Miscellaneous Incoming Letter request_re_representative_figu no 1
re_pdf de7d5cfd98e36e9c861ef44d5011213eb267]
Warnings:
Information:
2140956
3 Application Data Sheet 03_EMKNNZ00504_20170731_ no 9
corrected_ads_efs.pdf
3842469131932300323f6289bc972c9e19d
93a87
Warnings:
Information:
This is not an USPTO supplied ADS fillable form
32190
4 Fee Worksheet (SB06) fee-info.pdf no 2
1494¢e832722635b1af6034a8876c2a67e3
39232
Warnings:
Information:
Total Files Size (in bytes): 2624414
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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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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.Uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
40518 7590 05/08/2017
LEVINE BAGADE HAN LLP WIELAND, ROBERT N
2400 GENG ROAD, SUITE 120
PALO ALTO, CA 94303 | ART UNIT PAPERNUMBER |
3762
DATE MAILED: 05/08/2017
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO. | CONFIRMATION NO.
15/056,910 02/29/2016 Daniel R. BURNETT EMKNNZ00504 1982

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 $480 $0 $0 $480 08/08/2017

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

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: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.

Page 1 of 3
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE

Commlssmner for Patents

P.O.Box 1

Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
ppropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
1cated 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

malntenance fee notifications.

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

Note: A certificate of mailing can only be used for domestic mailings of the

Fee(s) Transmittal. This certificate cannot be used for any other accompanying

Eapers. Each additional paper, such as an assignment or formal drawing, must
ave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission

40518 7590 05/08/2017 I hereby certify that this Fee(s) Transmittal is being deposited with the United
LEVINE BAGADE HAN LLP States Postal Service with sufficient postage for first class mail in an envelope
2400 GENG ROAD, SUITE 120 e o o Ml Sop SUE Fl s sho, o bong sl
PALO ALTO, CA 94303

(Depositor's name)
(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
15/056,910 02/29/2016 Daniel R. BURNETT EMKNNZ00504 1982
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 $480 30 $0 $480 08/08/2017
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
WIELAND, ROBERT N 3762 607-118000

1. Change of correspondence address or indication of "Fee Address" (37
CFR 1.363).

| Chan%e of correspondence address (or Change of Correspondence
Address form PTO/SB/122) attached.

[ "Eee Address" indication (or "Fee Address" Indication form
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer
Number is required.

2. For printing on the patent front page, list
1

(1) The names of up to 3 registered patent attorneys
or agents OR, alternatively,

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

registered attorney or agent) and the names of up to
2 registered patent attorneys or agents. If no name is 3
listed, no name will be printed.

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

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

(A) NAME OF ASSIGNEE

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

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

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)

[ Issue Fee
[ Publication Fee (No small entity discount permitted)
[ Advance Order - # of Copies

[ A check is enclosed.
| Payment by credit card. Form PTO-2038 is attached.

(1 The director is hereby authorized to charge the required fee(s), any deficiency, or credits any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
| Applicant certifying micro entity status. See 37 CFR 1.29

| Applicant asserting small entity status. See 37 CFR 1.27

| Applicant changing to regular undiscounted fee status.

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

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

Authorized Signature

Date

Typed or printed name

Registration No.

PTOL-85 Part B (10-13) Approved for use through 10/31/2013.

Page 2 of 3
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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.Uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. | CONFIRMATION NO. |
15/056,910 02/29/2016 Daniel R. BURNETT EMKNNZ00504 1982
40518 7590 05/08/2017 | EXAMINER |
LEVINE BAGADE HAN LLP WIELAND, ROBERT N
2400 GENG ROAD, SUITE 120
PALO ALTO, CA 94303 | ART UNIT PAPER NUMBER |

3762

DATE MAILED: 05/08/2017

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

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

Section 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.

Page 3 of 3
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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 12 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary
depending upon the individual case. Any comments on the amount of time you require to complete this form
and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box
1450, Alexandria, Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to
respond to a collection of information unless it displays a valid 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. A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency's
responsibility to recommend improvements in records management practices and programs, under authority
of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations
governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive.
Such disclosure shall not be used to make determinations about individuals.

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Application No. Applicant(s)
15/056,910 BURNETT, DANIEL R.
H HH i i AlA (First Inventor to File)
Notice of Allowability II:Ei)cizr:rItnl\(le.rWieIand Esq. 2;:55 m Status
No

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

1. [ This communication is responsive to an Amendment received 02/29/2017.
Oa declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on

2. [] 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. X The allowed claim(s) is/are 4-11. 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)[d Al b)[] Some *c)[] None of the:
1. [] Certified copies of the priority documents have been received.
2. [0 Certified copies of the priority documents have been received in Application No.
3. [ 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. [J CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.

[ 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. [] Notice of References Cited (PTO-892) 5. [X] Examiner's Amendment/Comment

2. X 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. [ Other .

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

/Robert N. Wieland, Esq./
Primary Examiner, Art Unit 3762

U.S. Patent and Trademark Office

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date
20170505
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Application/Control Number: 15/056,910 Page 2
Art Unit: 3762

DETAILED ACTION

1. This Action is in response to the Amendment filed 02/29/2017.
2. In view of the Amendment, the amendments to the claims and Specification are
acceptable and the objection to the Specification is withdrawn. Applicants’ substantive

arguments are persuasive.

Information Disclosure Statement
3. The information disclosure statement(s) referenced on the accompanying PTO-
37 was/were filed before the mailing date of the present office action. The submissions
are in compliance with the provisions of 37 CFR 1.97. Accordingly, the information

disclosure statements are being considered by the examiner.

Allowable Subject Matter

4. Claims 4-11 are allowed.

Conclusion
Any inquiry concerning this communication or earlier communications from the examiner
should be directed to ROBERT N. WIELAND, Esq. whose telephone number is (571) 270-7399.

The examiner can normally be reached on Monday-Thursday, 8:00-6:30 EST.
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Application/Control Number: 15/056,910 Page 3
Art Unit: 3762

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 directly to
Examiner Wieland is 571-270-8399.

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.

/Robert N. Wieland, Esq./
Primary Examiner, A.U. 3762
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Ref iHits iiSearch Query DBs iiDefault iiPlurals iTime

# Operator Stamp

S1 0 14/085639.app. us- ADJ ON 2014/05/21

PGPUB; 09:24
USPAT

S2 12 i((emkinetics).as. or burnett.in.) AND (target {US ADJ ON 2014/05/21

nerve).clm. PGPUB; 09:26
USPAT

HA 1 ((emkinetics).as. or burnett.in.) AND (target {US- ADJ ON 2014/05/21
nerve).clm. and (muscular response).cim. and {{PGPUB; 09:26
feedback.clm. USPAT

S5 5 ((emkinetics).as. or burnett.in.) AND (target {US- ADJ ON 2014/05/21
nerve).clm. and (muscular response).clm. and §PGPUB; 09:27
(adjust$4 adj3 current).clm. USPAT

S6 6 ((emkinetics).as. or burnett.in.) AND (target {US- ADJ ON 2014/05/21
nerve).clm. and (muscular response).cim. and {PGPUB; 09:30
(conduction adj5 nerve).clm. USPAT

S8 2 ((emkinetics).as. or burnett.in.) AND us ADJ ON 2014/05/21
(electrical stimulation).cim. PGPUB; 09:45

USPAT

S10 it "20040173220" .pn. us- ADJ ON 2014/05/21
PGPUB; 10:15
USPAT

S11 {167 iielectrical stimul$5 near9 target near3 nerve us ADJ ON 2014/05/21
AND (@ad< "20061002" or @rlad< PGPUB; 10:40
'20061002") USPAT

S12 {56 iielectrical stimul$5 near9 target near3 nerve us ADJ ON 2014/05/21
and target near3 nerve same pain AND PGPUB; 10:40
(@ad<"20061002" or @rlad< "20061002") USPAT

S13 {11 ilelectrical stimul$5 near9 target near3 nerve us ADJ ON 2014/05/21
and target near3 nerve same chronic pain PGPUB; 10:41
AND (@ad< "20061002" or @rlad< USPAT
'20061002")

S18 {57 ii(transdermal$4 or transcutaneous$4 ) near9 {US- ADJ ON 2014/05/21
electrical stimul$5 and stimul$5 near9 nerve §PGPUB; 10:53
same chronic pain AND (@ad< "20061002" or {{USPAT
@rlad< "20061002")

S19 5 (transdermal$4 or transcutaneous$4 ) near9 {US ADJ ON 2014/05/21
electrical stimul$5 and stimul$5 near9 nerve {PGPUB; 10:54
same chronic pain and stimul$5 same tibial USPAT
AND (@ad< "20061002" or @rlad<
'20061002")

S20 5 (transdermal$4 or transcutaneous$4 or skin  {US- ADJ ON 2014/05/21
near6 surface) near9 electrical stimul$5 and {PGPUB; 14:38
stimul$5 near9 nerve same chronic pain and  {USPAT
stimul$5 same tibial AND (@ad< "20061002"
or @rlad< "20061002") NOT "L19"

S21 4§24 i(transdermal$4 or transcutaneous$4 or skin  {US- ADJ ON 2014/05/21
near6 surface) near9 stimul$5 and stimul$5 PGPUB; 14:39
near9 nerve same chronic pain and stimul$s  {{USPAT
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same tibial and electrical stimul$5 AND
(@ad<"20061002" or @rlad< "20061002")
NOT "L19"

S22 421 il(transdermal$4 or transcutaneous$4 or skin  {US- ADJ ON 2014/05/21
near6 surface) near9 stimul$5 and stimul$5 PGPUB; 14:40
near9 nerve same chronic pain and stimul$s  {{USPAT
same tibial AND (@ad< "20061002" or @rlad<
"20061002") NOT S20

S23 {0 feedback near9 (sens$4) and (transdermal$4 HUS- ADJ ON 2014/05/21
or transcutaneous$4 or skin near6 surface) PGPUB; 15:08
near9 stimul$5 and stimul$5 near9 nerve USPAT
same chronic pain and stimul$5 same tibial
AND (@ad< "20061002" or @rlad<
"20061002") NOT S20

24 H0 feedback near9 (electrode or sens$4) and us ADJ ON 2014/05/21
(transdermal$4 or transcutaneous$4 or skin  {PGPUB; 15:08
near6 surface) near9 stimul$5 and stimul$5 USPAT
near9 nerve same chronic pain and stimul$5
same tibial AND (@ad< "20061002" or @rlad<
"20061002") NOT S20

825 H0 feedback near9 (electrode or sens$4) and us ADJ ON 2014/05/21
(transdermal$4 or transcutaneous$4 or skin  {PGPUB; 15:09
near6 surface) near9 stimul$5 and stimul$5 USPAT
near9 nerve same chronic pain and stimul$5
same tibial AND (@ad< "20061002" or @rlad<
"20061002")

S26 {341 iifeedback near9 (electrode or sens$4) and us ADJ ON 2014/05/21
(transdermal$4 or transcutaneous$4 or skin  {{PGPUB; 15:10
near6 surface) near9 stimul$5 and electrical  {{USPAT
adj3 stimul$5 near9 nerve AND
(@ad<"20061002" or @rlad< "20061002")

S27 {183 iifeedback near9 (electrode or sens$4) same us ADJ ON 2014/05/21
adjust$4 and (transdermal$4 or PGPUB; 15:11
transcutaneous$4 or skin near6 surface) near9iUSPAT
stimul$5 and electrical adj3 stimul$5 near9
nerve AND (@ad< "20061002" or @rlad<
"20061002")

S28 282 iifeedback near9 (electrode or sens$4) same us ADJ ON 2014/05/21
(control$4 or adjust$4) and (transdermal$4 or {{PGPUB; 15:11
transcutaneous$4 or skin near6 surface) near9iUSPAT
stimul$5 and electrical adj3 stimul$5 near9
nerve AND (@ad< "20061002" or @rlad<
"20061002")

29 §0 (tibial nerve same fecal incontinence) AND us ADJ ON 2014/05/21
feedback near9 (electrode or sens$4) same PGPUB; 15:12
(control$4 or adjust$4) and (transdermal$4 or {{USPAT
transcutaneous$4 or skin near6 surface) near9
stimul$5 and electrical adj3 stimul$5 near9
nerve AND (@ad< "20061002" or @rlad<
"20061002")

S30 28 i(tibial nerve or fecal incontinence) AND us ADJ ON 2014/05/21
feedback near9 (electrode or sens$4) same PGPUB; 15:12
(control$4 or adjust$4) and (transdermal$4 or i{{USPAT
transcutaneous$4 or skin near6 surface) near9
stimul$5 and electrical adj3 stimul$5 near9
nerve AND (@ad< "20061002" or @rlad<
"20061002")

831 #80 iipain same (arm or back or hand) AND us ADJ ON 2014/05/21
feedback near9 (electrode or sens$4) same PGPUB; 15:20
(control$4 or adjust$4) and (transdermal$4 or {USPAT




EAST Search History

transcutaneous$4 or skin near6 surface) near9
stimul$5 and electrical adj3 stimul$5 near9
nerve AND (@ad< "20061002" or @rlad<
'20061002")

S32

conduction near4 nerve and pain same (arm
or back or hand) AND feedback near9
(electrode or sens$4) same (control$4 or
adjust$4) and (transdermal$4 or
transcutaneous$4 or skin near6 surface) near9
stimul$5 and electrical adj3 stimul$5 near9
nerve AND (@ad< "20061002" or @rlad<
'20061002")

us
PGPUB;
USPAT

ADJ

ON

2014/05/21
15:22

S33

(sens$4 or detect$4) neard conduction near9
nerve and pain same (arm or back or hand)
AND feedback near9 (electrode or sens$4)
same (control$4 or adjust$4) and
(transdermal$4 or transcutaneous$4 or skin
near6 surface) near9 stimul$5 and electrical
adj3 stimul$5 near9 nerve AND
(@ad<"20081002" or @rlad< "20061002")

us
PGPUB;
USPAT

ADJ

ON

2014/05/21
15:25

34

(sens$4 or detect$4) neard conduction same
nerve and pain same (arm or back or hand)
AND feedback near9 (electrode or sens$4)
same (control$4 or adjust$4) and
(transdermal$4 or transcutaneous$4 or skin
near6 surface) near9 stimul$5 and electrical
adj3 stimul$5 near9 nerve AND
(@ad<"20081002" or @rlad< "20061002")

us
PGPUB;
USPAT

ADJ

ON

2014/05/21
15:25

S35

54

(sens$4 or detect$4) near9 nerve and pain
same (arm or back or hand) AND feedback
near9 (electrode or sens$4) same (control$4
or adjust$4) and (transdermal$4 or
transcutaneous$4 or skin near6 surface) near9
stimul$5 and electrical adj3 stimul$5 near9
nerve AND (@ad< "20061002" or @rlad<
"20061002")

us
PGPUB;
USPAT

ADJ

ON

2014/05/21
15:27

S36

16

(sens$4 or detect$4) near9 nerve same
(feedback or closed-loop) AND (sens$4 or
detect$4) near9 nerve and pain same (arm or
back or hand) AND feedback near9 (electrode
or sens$4) same (control$4 or adjust$4) and
(transdermal$4 or transcutaneous$4 or skin
near6 surface) near9 stimul$5 and electrical
adj3 stimul$5 near9 nerve AND
(@ad<"20081002" or @rlad< "20061002")

us
PGPUB;
USPAT

ADJ

ON

2014/05/21
16:14

S37

36

(sens$4 or detect$4) near9 stimul$s same
(feedback or closed-loop) AND (sens$4 or
detect$4) near9 nerve and pain same (arm or
back or hand) AND feedback near9 (electrode
or sens$4) same (control$4 or adjust$4) and
(transdermal$4 or transcutaneous$4 or skin
near6 surface) near9 stimul$5 and electrical
adj3 stimul$5 near9 nerve AND
(@ad<"20081002" or @rlad< "20061002")

us
PGPUB;
USPAT

ADJ

ON

2014/05/21
16:17

S38

54

stimul$5 same (feedback or closed-loop) AND
(sens$4 or detect$4) near9 nerve and pain
same (arm or back or hand) AND feedback
near9 (electrode or sens$4) same (control$4
or adjust$4) and (transdermal$4 or
transcutaneous$4 or skin near6 surface) near9
stimul$5 and electrical adj3 stimul$5 near9
nerve AND (@ad< "20061002" or @rlad<
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us
PGPUB;
USPAT

ADJ

ON

2014/05/21
16:31
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1"20061002")

\l
3
3
3
3
3

S39

18

stimul$5 same (feedback or closed-loop) AND
(sens$4 or detect$4) near9 nerve and pain
same (arm or back or hand) AND feedback
near9 (electrode or sens$4) same (control$4
or adjust$4) and (transdermal$4 or
transcutaneous$4 or skin near6 surface) near9
stimul$5 and electrical adj3 stimul$5 near9
nerve AND (@ad< "20061002" or @rlad<
"20061002") NOT S37

Us-

PGPUB;
USPAT

ADJ

ON

2014/05/21
16:31

$40

stimul$5 same (feedback or closed-loop) AND
(sens$4 or detect$4) near9 nerve and pain
same (arm or back or hand) AND feedback
near9 (electrode or sens$4) same (control$4
or adjust$4) and (transdermal$4 or
transcutaneous$4 or skin near6 surface) near9
stimul$5 and electrical adj3 stimul$5 near9
nerve AND (@ad< "20061002" or @rlad<
"20061002") NOT S37 not S39

us
PGPUB;
USPAT

ADJ

ON

2014/05/21
16:38

S41

stimul$5 same (feedback or closed-loop) AND
(sens$4 or detect$4) near9 nerve and pain
same (arm or back or hand) AND feedback
near9 (electrode or sens$4) same (control$4
or adjust$4) and (transdermal$4 or
transcutaneous$4 or skin near6 surface) near9
stimul$5 and electrical adj3 stimul$5 near9
nerve AND (@ad< "20061002" or @rlad<
"20061002") NOT (S37 or S39)

us
PGPUB;
USPAT

ADJ

ON

2014/05/21
16:39

S42

128

stimul$5 same (feedback or closed-loop) AND
(sens$4 or detect$4) near9 nerve AND
feedback near9 (electrode or sens$4) same
(control$4 or adjust$4) and (transdermal$4 or
transcutaneous$4 or skin near6 surface) near9
stimul$5 and electrical adj3 stimul$5 near9
nerve AND (@ad< "20061002" or @rlad<
"20061002") NOT (S37 or S39)

us
PGPUB;
USPAT

ADJ

ON

2014/05/21
16:39

43

124

stimul$5 same (feedback or closed-loop) AND
(sens$4 or detect$4) neard nerve AND
feedback near9 (electrode or sens$4) same
(control$4 or adjust$4) and (transdermal$4 or
transcutaneous$4 or skin near6 surface) near9
stimul$5 and electrical adj3 stimul$5 near9
nerve AND (@ad< "20061002" or @rlad<
"20061002") NOT (S37 or S39)

us
PGPUB;
USPAT

ADJ

ON

2014/05/21
16:39

S44

59

stimul$5 same (feedback or closed-loop) AND
(sens$4 or detect$4) neard nerve same
(feedback or closed-loop) AND feedback near9
(electrode or sens$4) same (control$4 or
adjust$4) and (transdermal$4 or
transcutaneous$4 or skin near6 surface) near9
stimul$5 and electrical adj3 stimul$5 near9
nerve AND (@ad< "20061002" or @rlad<
"20061002") NOT (S37 or S39)

us
PGPUB;
USPAT

ADJ

ON

2014/05/21
16:40

S45

29

(sens$4 or detect$4) near6 nerve neard
(activity or response) same (feedback or
closed-loop) AND feedback near9 (electrode
or sens$4) same (control$4 or adjust$4) and
(transdermal$4 or transcutaneous$4 or skin
near6 surface) near9 stimul$5 and electrical
adj3 stimul$5 near9 nerve AND
(@ad<"20081002" or @rlad< "20061002")
NOT (837 or S39)
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us
PGPUB;
USPAT

ADJ

ON

2014/05/21
16:44
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$46 (188 i(sens$4 or detect$4) near6 stimulation same {jUS- ADJ ON 2014/05/21
(feedback or closed-loop) AND feedback near9iPGPUB; 17:04
(electrode or sens$4) same (control$4 or USPAT
adjust$4) and (transdermal$4 or
transcutaneous$4 or skin near6 surface) near9
stimul$5 and electrical adj3 stimul$5 near9
nerve AND (@ad< "20061002" or @rlad<
"20061002") NOT (S37 or S39)

S47 11 §(US-20040173220-$ or US-20080069415-$ or §US- ADJ ON 2014/05/22
US-20100114259-$ or US-20080039915-$ or  {PGPUB; 10:24
US-20110256097-$% or US-20100016929-$ or  {USPAT
US-20020026226-$ or US-20080077192-
$).did. or (US-6725094-$ or US-8712546-$ or
US-5775331-$).did.

S48 i $47 and patch "80" Us- ADJ ON 2014/05/22

PGPUB; 10:25
USPAT

$49 163 ii(sens$4 or detect$4) near6 stimulation same {US- ADJ ON 2014/05/22
(feedback or closed-loop) AND (feedback or  {PGPUB; 10:30
sens$4 or control$4 or adjust$4) and USPAT
(transdermal$4 or transcutaneous$4 or skin
near6 surface) near9 stimul$5 and electrical
adj3 stimul$5 near9 nerve AND
(@ad<"20081002" or @rlad< "20061002")

S50 (b4 iistimul$5 same (feedback or closed-loop) AND {{US- ADJ ON 2014/05/22
(sens$4 or detect$4) near9 nerve and pain PGPUB; 10:36
same (arm or back or hand) AND feedback USPAT
near9 (electrode or sens$4) same (control$4
or adjust$4) and (transdermal$4 or
transcutaneous$4 or skin near6 surface) near9
stimul$5 and electrical adj3 stimul$5 near9
nerve AND (pain near9 (arm or back or hand
or neck) or tibial nerve or incontinence or
restless leg or ejaculation or chronic pain or
osteoarthritis or arthritis or neuropathic pain
or neuralgia or migraine or atrophy or
depression or paralysis) AND
(@ad<"20081002" or @rlad< "20061002")

S51 {53  iistimul$5 same (adjust$4 or feedback or us- ADJ ON 2014/05/22
closed-loop) and electrical adj3 stimul$5 near9 {PGPUB; 11:02
nerve and transcutaneous electrical USPAT
stimulation AND (pain near9 (arm or back or
hand or neck) or tibial nerve or incontinence
or restless leg or ejaculation or chronic pain or
osteoarthritis or arthritis or neuropathic pain
or neuralgia or migraine or atrophy or
depression or paralysis) AND
(@ad<"20081002" or @rlad< "20061002")

S52 i "20050216062".pn. Us- ADJ ON 2014/05/22

PGPUB; 11:09
USPAT

853 {13 §(US-20040173220-$ or US-20080069415-$ or {US- ADJ ON 2014/05/22
US-20100114259-$ or US-20080039915-$ or  i{PGPUB; 12:09
US-20110256097-$% or US-20100016929-$ or  {USPAT
US-20020026226-$ or US-20080077192-$ or
US-20070250119-$ or US-20130310909-
$).did. or (US-6725094-$ or US-8712546-$ or
US-5775331-$).did.

854 H0 LI7 and tibial nerve Us- ADJ ON 2014/05/22

PGPUB; 12:09
USPAT
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855 30 LI7 and tibial near4 nerve us ADJ ON 2014/05/22
PGPUB; 12:09
USPAT
S56 0 LI7 and tibial near9 nerve us ADJ ON 2014/05/22
PGPUB; 12:09
USPAT
857 H0 LI7 and tibial same nerve us ADJ ON 2014/05/22
PGPUB; 12:09
USPAT
S58 it LI7 and tibial us- ADJ ON 2014/05/22
PGPUB; 12:09
USPAT
859 H0 LI7 and (medial adj3 branch or lateral plantar {US- ADJ ON 2014/05/22
branch) PGPUB; 12:13
USPAT
S60 i34 L7 and (medial or lateral or plantar) us ADJ ON 2014/05/22
PGPUB; 12:17
USPAT
S61 {2 LI7 and (medial branch or lateral branch or us- ADJ ON 2014/05/22
plantar) PGPUB; 12:18
USPAT
S62 0 LI7 and (plantar nerve) us ADJ ON 2014/05/22
PGPUB; 12:18
USPAT
S63 i1 LI7 and sole us- ADJ ON 2014/05/22
PGPUB; 12:19
USPAT
S64 8 LI7 and foot us- ADJ ON 2014/05/22
PGPUB; 12:19
USPAT
65 i3 S53 and tibial nerve us ADJ ON 2014/05/22
PGPUB; 12:20
USPAT
S66 2 S53 and restless leg us ADJ ON 2014/05/22
PGPUB; 12:32
USPAT
S69 30 tibia and restless leg AND transcutaneous us ADJ ON 2014/05/22
electrical stimulation AND (@ad< "20061002" {PGPUB; 12:40
or @rlad< "20061002") USPAT
S70 #4 tibial and restless leg AND transcutaneous us ADJ ON 2014/05/22
electrical stimulation AND (@ad< "20061002" {PGPUB; 12:41
or @rlad< "20061002") USPAT
S71 H0 tibial and restless leg AND (percutaneous or  {US- ADJ ON 2014/05/22
transcutaneous) electrical stimulation AND PGPUB; 12:43
(@ad<"20061002" or @rlad< "20061002") USPAT
NOT S70
S72 H0 tibial and restless leg AND (percutaneous or  {US- ADJ ON 2014/05/22
transcutaneous or skin near5 surface) PGPUB; 12:44
electrical stimulation AND (@ad<"20061002" {USPAT
or @rlad< "20061002") NOT S70
S73 0 tibial and restless leg AND (percutaneous or  {US- ADJ ON 2014/05/22
transcutaneous or skin nearb surface) near6é  {PGPUB; 12:44
electrical stimulation AND (@ad<"20061002" {jUSPAT
or @rlad< "20061002") NOT S70
S74 10 tibial and restless leg AND (percutaneous or  {US- ADJ ON 2014/05/22
transcutaneous or skin) near9 electrical PGPUB; 12:45
stimulation AND (@ad< "20061002" or @rlad< {{USPAT
"20061002") NOT S70
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S75 i tibial and restless leg AND (percutaneous$4 or ADJ ON
transcutaneous$4 or skin) near9 electrical PGPUB; 12:45
stimulation AND (@ad< "20061002" or @rlad< {{USPAT
"20061002") NOT S70

S76 #4 tibial and restless leg AND transcutaneous us ADJ ON 2014/05/22
electrical stimulation AND (@ad< "20061002" {PGPUB; 14:33
or @rlad< "20061002") USPAT

S77 2 tibial and premature ejaculation AND us- ADJ ON 2014/05/22
(percutaneous$4 or transcutaneous$4 or skin) {PGPUB; 14:33
near9 electrical stimulation AND USPAT
(@ad<"20061002" or @rlad< "20061002")

NOT S76

S78 2 tibial and premature ejaculation AND us- ADJ ON 2014/05/22
(percutaneous$4 or transcutaneous$4 or skin) {PGPUB; 14:34
near9 electrical stimulation AND USPAT
(@ad<"20061002" or @rlad< "20061002")

579 i3 premature ejaculation AND (percutaneous$4 {US ADJ ON 2014/05/22
or transcutaneous$4 or skin) near9 electrical {PGPUB; 14:38
stimulation AND (@ad< "20061002" or @rlad< {USPAT
'20061002")

S80 #6 genital near4 nerve AND (percutaneous$4 or {US- ADJ ON 2014/05/22
transcutaneous$4 or skin) near9 electrical PGPUB; 14:41
stimulation AND (@ad< "20061002" or @rlad< {{USPAT
'20061002")

S81 {22 iigenital near4 nerve AND (percutaneous$4 or {US- ADJ ON 2014/05/22
transcutaneous$4 or skin) near9 stimulation  §PGPUB; 14:41
AND (@ad< "20061002" or @rlad< USPAT
'20061002")

S82 0 genital near4 nerve and tibial AND us- ADJ ON 2014/05/22
(percutaneous$4 or transcutaneous$4 or skin) {{PGPUB; 14:42
near9 stimulation AND (@ad< "20061002" or {USPAT
@rlad< "20061002")

883 i#5 genital near4 nerve and ejaculation AND us ADJ ON 2014/05/22
(percutaneous$4 or transcutaneous$4 or skin) {PGPUB; 14:42
near9 stimulation AND (@ad< "20061002" or {USPAT
@rlad< "20061002")

S84 {64 iipremature ejaculation AND (percutaneous$4 {jUS- ADJ ON 2014/05/22
or transcutaneous$4 or skin) near9 stimulationi{PGPUB; 14:59
AND (@ad< "20061002" or @rlad< USPAT
"20061002") NOT S83

85 6 ((emkinetics).as. or burnett.in.) AND (target {US- ADJ ON 2014/05/22
nerve).clm. and (muscular response).clm. PGPUB; 15:12

USPAT

S86 i ((emkinetics).as. or burnett.in.) AND us ADJ ON 2014/05/22

(electrical stimulation therapy).clm. PGPUB; 15:13
USPAT

887 88 iitranscutaneous electrical stimulation AND us ADJ ON 2014/05/22
(osteoarthritis or arthritis or neuropathic pain §PGPUB; 15:31
or neuralgia or atrophy or depression or USPAT
paralysis) AND (@ad< "20061002" or @rlad<
'20061002")

888 125 iitranscutaneous electrical stimulation AND ( us ADJ ON 2014/05/22
paralysis) AND (@ad< "20061002" or @rlad< {PGPUB; 16:02
'20061002") USPAT

889 b1 iftranscutaneous electrical stimulation AND us ADJ ON 2014/05/22
(osteoarthritis or arthritis or paralysis) AND PGPUB; 16:02
(@ad<"20061002" or @rlad< "20061002") USPAT

S90 §0  ijtranscutaneous electrical stimulation AND jUS- HADJ HON 12014/05/22;
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(osteoarthritis and arthritis and paralysis) AND §PGPUB; 16:02
(@ad<"20061002" or @rlad< "20061002") USPAT

91 i§6 transcutaneous electrical stimulation AND ( us ADJ ON 2014/05/22
arthritis and paralysis) AND (@ad< "20061002"{PGPUB; 16:02
or @rlad< "20061002") USPAT

S92 i transcutaneous electrical stimulation AND us ADJ ON 2014/05/22
(neuropathic pain and atrophy) AND PGPUB; 16:12
(@ad<"20061002" or @rlad< "20061002") USPAT

893 2 transcutaneous electrical stimulation AND us ADJ ON 2014/05/22
(neuropathic pain or neuropathy) same pain$4i{PGPUB; 16:16
and atrophy AND (@ad< "20061002" or USPAT
@rlad< "20061002")

S94 i percutaneous electrical stimulation AND us ADJ ON 2014/05/22
(neuropathic pain or neuropathy) same pain$4i{PGPUB; 16:24
and atrophy AND (@ad< "20061002" or USPAT
@rlad< "20061002")

895 24  itranscutaneous electrical stimulation AND us ADJ ON 2014/05/22
(neuropathic pain or neuropathy) same pain$4:i{PGPUB; 16:25
AND (@ad< "20061002" or @rlad< USPAT
'20061002")

S96 123 iitranscutaneous electrical stimulation AND us ADJ ON 2014/05/22
(neuropathic pain or neuropathy near9 PGPUB; 16:25
pain$4) AND (@ad<"20061002" or @rlad< USPAT
'20061002")

897 i1 14/085639.app. us- ADJ ON 2014/12/04

PGPUB; 15:41
USPAT

S99 {18 {(US-20040173220-$ or US-20080069415-$ or {US- ADJ ON 2015/10/27
US-20100114259-$ or US-20080039915-$ or  {{PGPUB; 11:16
US-20110256097-$% or US-20100016929-$ or  {USPAT
US-20020026226-$ or US-20080077192-$ or
US-20070250119-$ or US-20130310909-$ or
US-20110144468-$ or US-20090171144-$ or
US-20070255333-$ or US-20060047326-$ or
US-20090198305-$).did. or (US-6725094-$ or
US-8712546-$ or US-5775331-$).did.

S$100 {0 S99 and electromagnet$4 same migrain$4 us- ADJ ON 2015/10/27

PGPUB; 11:16
USPAT

S101 {0 S99 and electromagnet$4 same (migrain$4 or {US- ADJ ON 2015/10/27

face or head) PGPUB; 11:17
USPAT

S$102 {10 S99 and stimul$5 same (migrain$4 or face or {US- ADJ ON 2015/10/27

head) PGPUB; 12:07
USPAT

S108 i3 S99 and stimul$5 same (migrain$4 or face or {US ADJ ON 2015/10/27

head) and occipital PGPUB; 12:07
USPAT

S$104 i0 S99 and stimul$5 same (migrain$4 or face or {US ADJ ON 2015/10/27

head) SAME occipital PGPUB; 12:07
USPAT

S105 §j2 S99 and stimul$5 same (migrain$4 or face or {US ADJ ON 2015/10/27
head) and occipital AND (feedback or closed {PGPUB; 12:08
loop$4) USPAT

S$106 {0 S99 and stimul$5 same (migrain$4 or face or {US ADJ ON 2015/10/27
head) and occipital AND (feedback or closed {PGPUB; 12:10
loop$4) AND (EM or electromagnetic) USPAT

|S1 07 I5 §](EM or electromagnetic) near9 stimul$5 §IUS §|ADJ ION §[2015/10/27§
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stimul$5 same (migrain$4 or face or head) PGPUB; 12:12
and occipital AND (@ad< "20061002" or USPAT
@rlad< "20061002")

5108 §9 (EM or electromagnetic) near9 stimul$s AND #US- ADJ ON 2015/10/27
(feedback or closed loop$4) stimul$s same PGPUB; 12:12
(migrain$4 or face or head) and occipital AND {USPAT
(@ad<"20081002" or @rlad< "20061002")

S109 {189 {{(EM or electromagnetic) near9 stimul$5 AND jUS- ADJ ON 2015/10/27
(feedback or closed loop$4) AND stimul$5 PGPUB; 12:12
same (migrain$4 or face or head) and occipitalijUSPAT
AND (@ad< "20061002" or @rlad<
'20061002")

S110 4§32  {(EM or electromagnetic) near9 stimul$5 AND {US- ADJ ON 2015/10/27
(feedback or closed loop$4) AND stimul$5 PGPUB; 12:13
same (migrain$4 or face or head) AND USPAT
stimul$5 near9 occipital AND
(@ad<"20081002" or @rlad< "20061002")

S111 {20 {{(EM or electromagnetic) near9 stimul$5 AND {jUS- ADJ ON 2015/10/27
(migrain$4 or face or head) SAME stimul$5 PGPUB; 12:15
near9 occipital AND (feedback or closed USPAT
loop$4) AND (@ad< "20061002" or @rlad<
'20061002")

S112 {1 14/676635.app. us- ADJ ON 2015/10/27

PGPUB; 12:27
USPAT

S114 520 {(EM or electromagnetic) near9 stimul$5 AND {{jUS- ADJ ON 2015/10/27
(migrain$4 or face or head) SAME stimul$5 PGPUB; 13:32
near9 occipital AND (feedback or closed USPAT
loop$4) AND (occipital nerve or migraine or
feedback or closed loop or transdermal$4 or
transcutaneous$4 or electromagnetic$4) AND
(@ad<"20081002" or @rlad< "20061002")

S116 31 (occipital nerve or branch near6 occipital) us ADJ ON 2015/10/27
SAME (feedback or closed loop or sensed or  {PGPUB; 14:07
sensing or detect$4) AND (occipital nerve or  {USPAT
migraine or feedback or closed loop or
transdermal$4 or transcutaneous$4 or
electromagnetic$4) AND (@ad< "20061002" or
@rlad< "20061002")

S$118 430  ii(occipital nerve or branch near6 occipital) us ADJ ON 2015/10/27
SAME (feedback or closed loop or sensed or  {PGPUB; 14:17
sensing or detect$4) AND (stimul$5 near9 USPAT
transdermal$4 or transcutaneous$4 or
external$4 or Transcranial Magnetic ) AND
(@ad<"20081002" or @rlad< "20061002")

S119 i1 (occipital nerve or branch near6 occipital) us ADJ ON 2015/10/27
near9 (conduct$4 or signal) AND (occipital PGPUB; 14:25
nerve or branch near6 occipital) SAME USPAT
(feedback or closed loop or closed-loop or
sensed or sensing or detect$4) AND (stimul$5
near9 transdermal$4 or transcutaneous$4 or
external$4 or Transcranial Magnetic ) AND
(@ad<"20081002" or @rlad< "20061002")

S$120 #§13  ii(occipital nerve or branch near6 occipital) us ADJ ON 2015/10/27
near9 (sensed or sensing or detect$4 or PGPUB; 14:26
conduct$4 or signal) AND (occipital nerve or  {USPAT
branch near6 occipital) AND (stimul$5 near9
transdermal$4 or transcutaneous$4 or
external$4 or Transcranial Magnetic ) AND
(@ad<"20081002" or @rlad< "20061002")

i i }
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S121 {11 (occipital nerve or branch near6 occipital) us ADJ ON 2015/10/27
near9 (sensed or sensing or detect$4 or PGPUB; 14:27
conduct$4 or signal) AND (occipital nerve or  {USPAT
branch near6 occipital) near9 stimul$5 AND
(stimul$5 near9 transdermal$4 or
transcutaneous$4 or external$4 or
Transcranial Magnetic ) AND
(@ad<"20081002" or @rlad< "20061002")

S122 30 (occipital nerve or branch near6 occipital) us- ADJ ON 2015/10/27
near9 (sensed or sensing or detect$4) near9 {{PGPUB; 14:42
(conduct$4 or signal) AND (@ad<"20061002" {jUSPAT
or @rlad< "20061002")

S123 5 (occipital nerve or branch near6 occipital) us ADJ ON 2015/10/27
near9 (sensed or sensing or detect$4) AND PGPUB; 14:43
(@ad<"20081002" or @rlad< "20061002") USPAT

S124 48 (occipital nerve or branch near6 occipital) us ADJ ON 2015/10/27
SAME (sensed or sensing or detect$4) AND PGPUB; 14:43
(@ad<"20081002" or @rlad< "20061002") USPAT
NOT S$123

S$126 {240 ii(sensed or sensing or detect$4) near9 current {jUS- ADJ ON 2015/10/27
near9 ( nerve or branch near6 nerve) AND PGPUB; 14:45
(@ad<"20081002" or @rlad< "20061002") USPAT

S$127 §1200 ii(sensed or sensing or detect$4) near9 current {jUS- ADJ ON 2015/10/27
near5 ( nerve or branch near6 nerve) AND PGPUB; 14:45
(@ad<"20081002" or @rlad< "20061002") USPAT

$128 1200 ii(sensed or sensing or detect$4) near9 current {jUS- ADJ ON 2015/10/27
near5 ( nerve ) AND (@ad<"20061002" or PGPUB; 14:46
@rlad< "20061002") USPAT

S$129 {19 ii(sensed or sensing or detect$4) near9 current {jUS- ADJ ON 2015/10/27
near5 ( nerve or branch near6 nerve) AND PGPUB; 14:48
(stimul$5 near9 transdermal$4 or USPAT
transcutaneous$4 or Transcranial Magnetic )

AND (@ad< "20061002" or @rlad<
'20061002")

S$130 9 (sensed or sensing or detect$4) near9 current {US- ADJ ON 2015/10/27
near5 ( nerve or branch near6 nerve) AND PGPUB; 14:47
(stimul$5 near9 transdermal$4 or USPAT
transcutaneous$4 or Transcranial Magnetic )

AND (feedback or closed-loop or closed
loop$4) AND (@ad<"20061002" or @rlad<
'20061002")

S131 ij242 ii(sensed or sensing or detect$4) near9 (activityijUs- ADJ ON 2015/10/27
or action potential or current) near5 ( nerve oriPGPUB; 14:49
branch near6 nerve) AND (stimul$5 near9 USPAT
transdermal$4 or transcutaneous$4 or
Transcranial Magnetic ) AND (feedback or
closed-loop or closed loop$4) AND
(@ad<"20081002" or @rlad< "20061002")

NOT S130

S$132 §0 (sensed or sensing or detect$4) near9 (activityiUS- ADJ ON 2015/10/27
or action potential or current) near5 ( nerve oriiPGPUB; 14:52
branch near6 nerve) AND (stimul$5 near9 USPAT
transdermal$4 or transcutaneous$4 or
Transcranial Magnetic ) AND (feedback or
closed-loop or closed loop$4) AND occipital
nerve AND (@ad< "20061002" or @rlad<
"20061002") NOT S130

S133 ii28 ii(sensed or sensing or detect$4) near9 (activityijUs- ADJ ON 2015/10/27
or action potential or current) near5 ( nerve or{iPGPUB; 14:52
branch near6 nerve) SAME cranial nerve AND {USPAT
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(stimul$5 near9 transdermal$4 or
transcutaneous$4 or Transcranial Magnetic )
AND (feedback or closed-loop or closed
loop$4) AND (@ad< "20061002" or @rlad<
"20061002") NOT S130

S134

23

(sensed or sensing or detect$4) near9 (activity
or action potential or current) near5 ( nerve or
branch near6 nerve) SAME cranial nerve AND
(stimul$5 near9 transdermal$4 or
transcutaneous$4 or Transcranial Magnetic )
AND (feedback or closed-loop or closed
loop$4) AND (head ache or headache or
migraine) AND (@ad<"20061002" or @rlad<
"20061002") NOT S130

us
PGPUB;
USPAT

ADJ

ON

2015/10/27
14:54

S135

(sensed or sensing or detect$4) near9 (activity
or action potential or current) near5 ( nerve or
branch near6 nerve) SAME cranial nerve AND
(stimul$5 near9 transdermal$4 or
transcutaneous$4 or Transcranial Magnetic or
TM ) AND (feedback or closed-loop or closed
loop$4) AND (head ache or headache or
migraine) AND (@ad<"20061002" or @rlad<
"20061002") NOT (S130 or S134)

us
PGPUB;
USPAT

ADJ

ON

2015/10/27
15:01

S136

(sensed or sensing or detect$4) near9 (activity
or action potential or current or activation)
near5 ( nerve or branch near6 nerve) SAME
cranial nerve AND (stimul$5 near9
transdermal$4 or transcutaneous$4 or
Transcranial Magnetic or TM ) AND (feedback
or closed-loop or closed loop$4) AND (head
ache or headache or migraine) AND
(@ad<"20081002" or @rlad< "20061002")
NOT (S130 or S134)

us
PGPUB;
USPAT

ADJ

ON

2015/10/27
15:02

S137

(sensed or sensing or detect$4) near9 (activity
or action potential or current or activation)
near5 ( nerve or branch near6 nerve) SAME
cranial nerve AND (stimul$5 near9
transdermal$4 or transcutaneous$4 or
Transcranial Magnetic or TM ) AND (feedback
or closed-loop or closed loop$4) AND
(@ad<"20081002" or @rlad< "20061002")
NOT (S130 or S134)

us
PGPUB;
USPAT

ADJ

ON

2015/10/27
15:02

S139

41

(sensed or sensing or detect$4) near9 (activity
or action potential or current or activation)
near5 ( nerve or branch near6 nerve) SAME
(feedback or closed-loop or closed loop$4)
AND (stimul$5 near9 transdermal$4 or
transcutaneous$4 or Transcranial Magnetic or
TM ) AND (@ad< "20061002" or @rlad<
"20061002") NOT (S130 or S134 or S137)

us
PGPUB;
USPAT

ADJ

ON

2015/10/27
15:04

S141

27

(sensed or sensing or detect$4) near9 (activity
or action potential or current or activation)
near5 nerve SAME (feedback or closed-loop or
closed loop$4) AND ( (stimul$5 near9
transdermal$4 or transcutaneous$4 or
Transcranial Magnetic or transmagnetic) or
TGM) AND (head ache or headache or
migraine) AND (@ad<"20061002" or @rlad<
"20061002") NOT (S130 or S134 or S137)

us
PGPUB;
USPAT

ADJ

ON

2015/10/27
15:09

S142

24

(US-20040173220-$ or US-20060069415-$ or
US-20100114259-$ or US-20080039915-$ or
US-20110256097-$ or US-20100016929-$ or
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us
PGPUB;
USPAT

ADJ

ON

2015/10/27
15:49
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US-20020026226-$ or US-20080077192-$ or

US-20070250119-$ or US-20130310909-$ or

US-20110144468-$ or US-20090171144-$ or

US-20070255333-$ or US-20060047326-$ or

US-20090198305-$ or US-20110082383-$ or

US-20060247722-$ or US-20140371809-$ or

US-20100119482-$ or US-20050240241-

$).did. or (US-6725094-$ or US-5775331-$ or

US-8740765-$ or US-8660648-$).did.

S143 ii5 S142 AND cooling Us- ADJ ON 2015/10/27

PGPUB; 15:49
USPAT

S$144 i3 S142 AND cooling AND ( (stimul$5 near9 us ADJ ON 2015/10/27
transdermal$4 or transcutaneous$4 or PGPUB; 15:50
Transcranial Magnetic or transmagnetic) or USPAT
TGM)

S145 18  ii((emkinetics).as. or burnett.in.) AND us ADJ ON 2015/10/27
(migraine).clm. PGPUB; 16:24

USPAT

S146 §18  ii( burnett.in.) AND (migraine).clm. us ADJ ON 2015/10/27
PGPUB; 16:24
USPAT

S147 412 i( burnett.in.) AND (migraine).clm. and us ADJ ON 2015/10/27
method.clm. PGPUB; 16:24

USPAT

5148 0 ( burnett.in.) AND (migraine).clm. and us ADJ ON 2015/10/27
method.clm. and (61/279883.app. or PGPUB; 16:28
60/848720.app.) USPAT

5149 §0 "9002477".pn. AND (migraine).cim. and us ADJ ON 2015/10/27
method.cim. PGPUB; 16:30

USPAT

S150 i1 '9002477".pn. Us- ADJ ON 2015/10/27
PGPUB; 16:31
USPAT

S151 {7 (AB1N2/008 or AB1N1/36021 or AB1N1/3606 {US- ADJ ON 2015/10/27
or AB1N1/36075 or A61N1/36139 or PGPUB; 16:45
AB1N2/008).cpc. AND (occipital nerve or USPAT
branch near6 occipital) SAME (feedback or
closed loop or sensed or sensing or detect$4)

AND (occipital nerve or migraine or feedback
or closed loop or transdermal$4 or
transcutaneous$4 or electromagnetic$4) AND
(@ad<"20081002" or @rlad< "20061002")

S§152 {0 (AB1N2/008 or AB1N1/36021 or AB1N1/3606 {US- ADJ ON 2015/10/27
or AB1N1/36075 or A61N1/36139 or PGPUB; 16:45
AB1N2/008).cpc. AND (sensed or sensing or  {USPAT
detect$4) near9 (activity or action potential or
current) near5 ( nerve or branch near6 nerve)

AND (stimul$5 near9 transdermal$4 or
transcutaneous$4 or Transcranial Magnetic )
AND (feedback or closed-loop or closed
loop$4) AND occipital nerve AND
(@ad<"20081002" or @rlad< "20061002")

S153 §34  {{(AB1N2/008 or A61N1/36021 or A61N1/3606 {US- ADJ ON 2015/10/27
or AB1N1/36075 or A61N1/36139 or PGPUB; 16:45
AB1N2/008).cpc. AND (sens$4 or detect$4) USPAT
near6 stimulation same (feedback or closed-
loop) AND feedback near9 (electrode or
sens$4) same (control$4 or adjust$4) and
(transdermal$4 or transcutaneous$4 or skin
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near6 surface) near9 stimul$5 and electrical
adj3 stimul$5 near9 nerve AND
(@ad<"20081002" or @rlad< "20061002")
S154 43 Emkinetics.aanm. AND (tibial nerve).cim. us- ADJ ON 2016/01/25
SAME incontinence.clm. PGPUB; 13:01
USPAT
S$155 {0 Emkinetics.aanm. AND (tibial nerve).clm. AND §{jUS- ADJ ON 2016/01/25
(percutaneous).clm. AND (electrode near9 PGPUB; 13:086
skin).clm. USPAT
S$156 i0 Emkinetics.aanm. AND (tibial nerve).clm. AND ;jUS- ADJ ON 2016/01/25
(percutaneous).clm. AND (patch or skin).clm. iPGPUB; 13:086
USPAT
S$157 40 Emkinetics.aanm. AND (tibial nerve).clm. AND ;jUS- ADJ ON 2016/01/25
(percutaneous).clm. PGPUB; 13:086
USPAT
S158 #0 Emkinetics.aanm. AND (percutaneous).clm. us ADJ ON 2016/01/25
AND (patch or skin).clm. PGPUB; 13:06
USPAT
S159 2 ((emkinetics).as. or burnett.in.) AND us ADJ ON 2016/01/25
(percutaneous).clm. AND (patch or skin).clm. {PGPUB; 13:07
USPAT
S$160 i1 '9002477".pn. Us- ADJ ON 2016/01/25
PGPUB; 13:17
USPAT
S161 §2 14/085639.app. Us- ADJ ON 2016/01/25
PGPUB; 13:18
USPAT
§163 {0 "14676635".app. Us- ADJ ON 2016/08/29
PGPUB; 11:00
USPAT
S164 §2 "14/676635".app. Us- ADJ ON 2016/08/29
PGPUB; 11:01
USPAT
S§165 2 14/085639.app. Us- ADJ ON 2016/08/29
PGPUB; 11:03
USPAT
§166 {0 "14676635".app. Us- ADJ ON 2016/09/10
PGPUB; 15:17
USPAT
S$167 i1 '9387338".pn. Us- ADJ ON 2016/09/10
PGPUB; 15:20
USPAT
S168 416  ipatch SAME percutaneous SAME tibial nerve  {US- ADJ ON 2016/09/10
PGPUB; 15:24
USPAT
5169 i3 (bladder or incontinen$4) SAME patch SAME {US- ADJ ON 2016/09/10
percutaneous SAME tibial nerve PGPUB; 15:24
USPAT
S$170 i1 "40455394".FMID. Us- ADJ ON 2016/09/10
PGPUB; 15:37
USPAT,;
FPRS
S171 i1 15/056910.app. Us- ADJ ON 2016/09/12
PGPUB; 14:34
USPAT
S172 3 (bladder or incontinen$4) SAME patch SAME  {US- ADJ ON 2016/09/12
percutaneous SAME tibial nerve PGPUB; 14:38
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S98

(A method of performing electrical stimulation
therapy, comprising: non-invasively positioning
a first portion of a patient's body relative to an
electrical stimulator such that a posterior tibial
nerve or a branch thereof within the first
portion of the body is in proximity to the
electrical stimulator, passing a current through
the electrical stimulator, delivering an
electrical stimulus from the electrical
stimulator to the posterior tibial nerve or
branch thereof, detecting electrical conduction
through the posterior tibial nerve or branch
thereof or detecting a muscular response
caused by an electrical conduction through the
posterior tibial nerve or branch thereof via at
least one sensor positioned along a second
portion of the body, receiving a signal from
the at least one sensor indicative of the
detected electrical conduction or muscular
response thereby providing feedback about
the efficacy of the applied electrical
stimulation therapy, and adjusting the current
via a controller in communication with the
electrical stimulator based on the
feedback).clm.

USPAT

ADJ

ON

2014/12/04
15:44

S162

(A method comprising: applying an electrode
patch to skin in proximity to a stimulation site
of a patient 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 controller unit including a
pulse generator, electrically coupling a
percutaneous electrode having an end for
inserting in proximity to a tibial nerve of the
patient to the controller unit, inserting the end
of the percutaneous electrode into the skin in
proximity to the tibial nerve of the patient, and
activating the pulse generator such that
current pulses flow along the tibial nerve by
passing between the electrode patch and the
percutaneous electrode, the current pulses
configured to treat incontinence).cim.

USPAT

ADJ

ON

2016/01/25
13:46
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Attorney Docket No.: EMKNNZO0309

~~~~~

Bate: March 9. 2007 Stprasre: K B Lampkins R B Lansking}

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application No.: 157056910
Confirmation No.» 1982

Filing Date; February 29, 2016
Inventor{s): Daniel R BURNETT

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

Examiner; Robert N. Wieland
Group Art Unit 3762

RESPONSE TO NON-FINAL OFFICE ACTION

Mail Stop Amendment
Conamissioner for Patents
PO Box 1450
Alexandria, VA 22313-1450
Dear Sir or Madam:

This 15 in response 1o the non~-final Office Action dated September 14, 2016 for which
a response was due on December 14, 2016, Filed herewith 1s a Petition and fee for a 3-month
extension of time, thereby extending the deadline for response to March 14, 2017,
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 Specification begin on page 2 of this paper.

Remarks begin on page 3 of this paper.

T aofs
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Application No.; 1097 568 Attorney Docket No.: EMKNNZO0309

AMENDMENTS TO THE SPECIFICATION

Please amend paragraph {0001 ] with the following amended paragraph:

{0001} The present application i3 a continuation of ULS. patent application Ser. No.

14/676,635 filed Apr. 1, 2015 {now ULS. Pat. No. 9387 338 1ssued July 12, 20163, which is a

continuation of U8, patent application Ser. No. 14/085,639 filed Nov. 20, 2013 {now US.
Pat. No, 9,002,477 ssued Apr. 7, 2015), which 1s a continuation of ULS. patent application
Ser. No. 13/456 016 filed Apr. 25, 2012 {now Abandoned), which is a continuation of PCT
International Patent Application Number PCT/US2010/054167, filed Oct. 26, 2010, which
clatms benefit of priority 1o U.S. Provisional Patent Application Ser. No. 61/279.883 filed
Oct. 26, 2009, Each of the above referenced apphications 1s mcorporated herein by reference
m their entirety, ULS. patent apphcation Ser. No. 14/085,639 filed Nov, 20, 2013 s also a
continuation-in part of ULS. patent application Ser. No. 127508,529 filed Jul. 23, 2009 (now
Abandoned), which is a continuation-in-part of U8, patent application Ser. No. 11/866,329
filed Oct. 2, 2007 {now Abandoned), which claims priovity to U8, Provisional Patent
Application Ser. No. 60/848,720 filed Oct. 2, 2006, Each of the above referenced

applications is incorporated herein by reference in their entirety.

2afs
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Application No.; 1097 568 Attorney Docket No.: EMKNNZO0309

REMARKS

Claims 4-11 were pending in the present application and are currently under
consideration. Amendment and cancellation of certain claims is not 1o be construed as a
dedication to the public of any of the subject matier of the claims as previousty presented.

No new matter has been added.

Ohbjection to the specification
The specification was objected to becanse application numbers did not veflect thew

current patent status. The specification has been amended to add the patent status.

Rejections under 35 US.CL §102({e)

Claims 4-7 are rejected under pre-ATA 35 ULS.C. §102{e) as allegedly anticipated by
Surwit (U.S. Pab. 2009/0076363 A1)

Apphicant respectfully traverses the rejection. Examiner alleges that Surwit discloses
all the elements of claim 4, however, Surwit does not disclose current “passing between the

electrode patch and the percutaneous electrode™ as specified n clain: 4 below

“...activating the pulse generator such that current pulses flow
along the ubial nerve, or branch thercof, by passing between the
clectrode patch and the percutancouns electrode, the current pulses
configured to treat overactive bladder”” (Emphasis added.}

10 [0044], Surwit discloses a device which "8 a combination of glectrode and
generator components inchuding 8 34 gauge needle 4 om o length, swrface electrode, lead
wires and a hand held electrical generator.” However, nowhere does Surwit disclose the
relationship between the needle and the surface electrode, let alone that current passes
between the surface electrode and the needle.

Dependent claims 5-7 depend from mdependent claim 4 and are patentable over

Surwit for ai least the same reasons ahove.

3afs
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Accordingly, Applicant respectfully requests the reconsideration and withdrawal of

the rejection under 35 US.C. §102(e).

Rejections under 35 U.5.C. §182/103

Claims 3-11 are rejected under pre~-ATA 35 ULS.C. §102(e) as anticipated by or, in the
alternative, under 35 U.S.C. §103{a) as obvious over, Surwit (1.8, Pub. 2009/0076565 A1)

Since claim 8 contains the same limitation as claim 4, the same argument used for
claund applies to claim 8.

Dependent claims 9-11 depend from independent claim 8 and are patentable over
Suarwit for at least the same reasons above.

Accordingly, Applicant respectfully requests the reconsideration and withdrawal of

the rejection under 35 US.CL §102/103.

Double Patenting

Clatms 4-11 are provisionally rejected on the ground of nonstatatory obviousness-
tvpe double patenting as allegedly being unpatentable over claims -8 of U.S. Patert
9,387,338,

Applicant will consider the filing of 2 Termunal Disclaimer upon an indication of

atlowability of the claims.

Jof 8
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CONCLUSION

In view of the above, each of the presently pending claims in this application i3
believed to be in condition for allowance. Accordingly, the Examiner is respectfully
requested {o withdraw the outstanding rejections and pass this application to issue. Ifitis
determined that a welephone conference would expedite the prosecution of this application,
the Examimner is mvited to telephone the undersigned at the mumber given below.

In the event the appropriate fee andfor petition is not filed herewith and the US.
Patent and Trademark Office determines that an extension and/or other relief s required,
Applicant petitions for any required relief including extensions of time and authorize the
Commissioner 10 charge the cost of such petitions andior other fees due m connection with
this filing and all documents filed herewith to Deposit Account No, 56-3973 referencing

Attorney Docket No. EMENNZH0504.

Respectfully submitted,

ohney U Haw!

Johney U Han
Registration No. 45,565

Michelle R. Arney
Registration No. 54,968

Customer No. 40518
Levine Bagade Han LLP
2400 Geng Road, Suite 120
Palo Alto, CA 94303
Drrect: {630y 2424217
Fax: {630) 284.2180



PTORBRZL3-10

Agprovad oy use thirough FEHITE OMB ORS00
ademark Offies; U5, DEPARTMENT OF COMMERCE
femation undess € disphive o valid OMB control number,

U5 Patent and Ty
U the Papsivoy Reduction Aot of 1985, s gtz are requived 1o tsspond 1o & sollect

Docket Number (Optional)

PETITION FOR EXTENSION OF TIME UNDER 37 CFR 1.136(a) |\ kaNz00504

Application Mumber

15/056,910 " February 29, 2016

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

Art Unit Examiner .

3762 Robert N. Wieland

This is a request under the provisions of 37 CFR 1.138{a} to axtend the pericd for filing & reply i the atove-identifiad application.

The requesied extension and fee are as follows {cheal time period desired and enter the appropriate fee balow):

Feg Small Entity Fea Micre Enlity Feg
: Cing month (37 CFR 1ATEH TN 200 5100 350 $
FT Twa months (37 CFR L1720 $EL0 5300 5180 $
m Thrse maonths {37 CFR 1.17(a)30 $1.400 $700 $350 $ 700
{1 Four mords (37 CFR 1 17{a)(4}) §2,206 $1.160 $550 $
ﬁ Five months {37 CFR 1.17a}5Y $3.000 $1.500 $780 $

[v] Applicant asserts smail entity status. See 37 CFR 1.27.

{ Applicant certifias micro entity status. See 37 CFR 128,
P Form PTOEENSS or B of aguivalent must either be spalosed or have boon submitted pravioushy,

A check in the amount of the fes is enclosed.

{ Payment by credit card. Form PTO-2038 is attached.
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[.i’.j attarney or agent of record. Registration mumber 535‘565

u attorney or agent aoling under 37 CFR 1,34, Registralion numbsy
{dohney U. Han/ March 9, 2017
Signature Oate
Jehney U. Han {850) 242-4217
Typead or printed name Telephong Nuprbsy

NOTE: Ths fortn must be signed in acoordance with 37 CFR 1.33 Ses 37 CFR 1.4 for sighature reqguiremends and certifications. Subrvt
multiple fonms i more than one signaturs s reguired, see balow”,

i Total of forms are submitted,

This eoltachinn of informatinn s redguired by 37 OFR 1.138G) The nformation is required to oblai of el & Denafit by the pulie, which is to file {and by the
USPTO 1o procass) & j % stimated to toke § windtes to

cormpliete, noluding gatheing, preparing, and subny f application form o the WSPTO Time will vavy depending upen the ndhidusi case. Any
coppnants oo the amount of time you requive o complate this form andior suggestions for neducing (his burden should be sent to the Chisf indfurmation Officer,

U5, Patent and Trademak Offios, U3, Degadmsmt of Commsros, PO Box 1450, Alsxendria, VA 22313-1480. DO NOT 3END FEET OR COMPLETED FORMS
TO THIZ ADDRESS. SEND TO: Commissioner for Patends, PO, Box 1450, Alexandria, VA 22313-1450,

¥ viis nead assizhanos ln completing the farm, call 1-800-BY-8199 gnd seiect option 2.
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Privacy Act Statement

The Privacy Act of 1974 {P.L. 83-579) requires that you be given certain information in conpection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant o the requirements of
the Agt, please be advised that: (1) the general authority for the collection of this information is 33 U.S.C. 2(0M2) (2)
furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is used by the
11,8 Paterd and Trademark Office is (o process andfor examing your submission relatad 1o a patent application or
patent. i you do not furnish the requested information, the U.8. Patent and Trademark Office may not be able (o
procesy andfor examine your submission, which may result in {enmination of proceedings or abandonment of the
application or expiration of the patent,

The information provided by you in this form will be subject fo the following rowline uses:

1. The information on this form will be treated confidentially 1o the exient allowsd under the Freedom of
information Act (5 U.5.C. 552) and the Privacy Act (5 U.8.C 582a). Recgords frorn this system of records may
be disclosed to the Depariment of Justice to determine whether disclosure of these records is required by the
Freedom of Information Act

2. Arecord from this systam of records may be disclosed, as a routine use, in the course of prasenting evidence
1o a couwt, magistrate, or advdnisirative tribunal, including disclosures o opposing counsal in the course of
settlement negotiations,

3. Arecord in this system of records may be disclosed, as a routine use, to a Mamber of Congress submitling a
requast invalving an individual, 1o whom the record pertains, when the individual has requesied assistance rom
the Member with respect to the subject matter of the record.

4. Arescord in this system of records may be disclosed, as & routihe use, 1o a contractor of the Agency having
need for the information in order to parform a contract. Recipients of information shalf he requiired to comply
with the requirements of the Privacy Act of 1874, as amended, pursuant to 5 U.8.C. 852a{m).

5. Arecord related to an international Application filed under the Patent Cooperation Traaty i this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellsctual Proparty
Organization, pursuant to the Patent Cooperation Treaty,

8. Arecord in this sysiem of records may be disclosed, as a rouline use, to ancther federal agency for purposes
of National Security review {35 U.8.C. 181) and for review pursuant {o the Alomic Energy Act (42 U.8.C.
218{cy.

7. Avrecord from this system of records may be disclosed, as a routine use, 1o the Administrator, General
Services, or histher designee, during an inspection of records conducted by GSA as part of that agency's
responsibility o recommend improvements in records management practices and programs, under authonity of
44 U.G.C 2804 and 2506. Such disclosure shall be made in accordance with the GSA reguiations goverring
inspection of records for this purpose, and any other relevant {i.e., GSA or Cormmerce} directive. Such
disclosure shall not be used to make determinations about individuals.

8. Avrecord from this syslem of records may be disclosed, as s routine use, 1o the public afier either publication of
the application pursuant to 35 U.8.C. 122(b} or issuancs of a patent pursuant to 35 U.8.C. 151, Further, &
record may be disclosed, subject o the limitations of 37 CFR 1.14, as a rouline use, io 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 o public nspaction or an issued
patent.

8. A record from this system of records may be disclosed, as a routing use, to a Fedsral, Slate, or jocal law
enforcement agency. if the USPTO becomes aware of a violation or potential viclation of law or reguiation.
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Attorney Dochet Noo EMENNZG0504

Approved for yse through THATEN
1S, P»"\Si‘t and Trademark Office, 118, F‘FF’AP‘TM”\T OF C
Urder the Peperwork Redustion Act of 1948, no pevsons are smpuired 1o respond fo 2 collection of inforration ynless B displays 8 ealid OMB som ,mmber.

STATEMENT UNDER 37 CFR 3.73(c
ApplicantPatent Owner:  Daniel B, BURNETT

Application No.Patent No.; _19/056,910 Filedfssue Date: T ebruary 29, 2016

Tileg: METHODRS AND DEVICES FOR PERFORMING ELECTRICAL STIMULATION TQ TREAT VARIOUS CONDITIONS
EMKinatics, inc. _a Sorporation

Nz of Assignes) (T of Assigies, 8.4, corgoration, parirerstdp, urdeersity, govamment agendy, 2.

states that, for the patent application/patent identified above, it is {choose pne of oplions 1, 2, 3 or 4 below):
1. :{f The assignee of the eniire right, title, and interest.

2, j An assignee of less than the entire right. fitle, and interest {check applicable box}:

{ Thie exient (by percentage) of s owrership interastis %. Additional Statement{s) by the owners
ho ding the badance of the interest mus! be submitiad to aceount for 100% of the ownership interest.

S

L Thare are unspesifing percentages of ownership. The oiher parties, including inventors, who together own the entire
right, itle and interest are:

3. E The assignee of an undivided interest in the entirely (3 complete assignment from one of the joint inventors was made).

The othei parties, including inventors, who fogether own the entire right, title. and Interest are:

Additional Stalement{s) by the cwrer(s) holding the halance of the interest must be submilted o acnount for the endire
right, fitle, and interest.

4. E"“ The recipient, via a cour! proceesding of the like (a9, bankrupicy, probate). of an undivided interest in the entively {a
complete tfransfer of ownership interest was made}. The certified document{s) showing the ransier is altached.

The interast identified in oplion 1, 2 or 3 above {niot option 4} is avidenced by sither {Choose gne of options A or B below):

A f:“ Ar assigriment from the inventor{s) of the padant application/patant iderdified abcwe: The assignmant was recarded in
8¢ , or for which a copy

AR

the United States Patent and Trademark Cffice at Reat |
thereof is attached.

B. [: A chain of title from: the inventoris), of the patent application/patent identified above, to the current assignes as follows:

1. From To:

The document was resurded in the United States Patent and Trademark Qifice at
Reel . Framg . OF for which a copy thereof is alfiached.

2. From: To:

The document was recorded i the United States Patent and Trademark Qffice at

Resl . Frame . o for wiiich a copy thereo! i3 attached.

[Page 1 of 2]
This cultection of information is xeqd ired by 37 OFR A.73(b) The wdonnstion o sequiesd i -,main avredain & benelit by the publin which §
\ea*%\ ana { Uality te governeg *\g I|USC 122 -:\Y’f ¥ (:Fn 141 sm oid m mi»:-a I:m e, e 10 18 : s gomete, inchiding
TG ﬂ‘e complated appl iz @ individual sase, Any oomments on the amount
G 5 toe anelfnr suggestin w1 {tficer, LLS. Patent and Trademark
ﬁw‘@ il ‘~ De‘-‘a et of (e\\n‘l“t e, PO Boy 1358, Mlew & 23 145 &
TO: Commissioner for Pa&ems P.Q. Box 1450, Alexandria, VA 22313& 45&

fe {and by the URPTO 0

I vou need ausistance in complering the form, call £-800-PTQ-919% and select option 2,
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PTOAIRSE DR

Aopraved tart S
0.8, Patent and Trackemark CH TOFC O MERC F
Uncher the Prosrwork Feduction Actef 1985, g sersong am required fo respond 1o & collestion of information unisss 10 a,p sy & valld Oxdn conivol mgrnber,

STATEMENT UNDER 37 CFR 3.73(¢c)

3. From: Tan
The document was recordad in the United States Patent and Trademark Office at
Feel o Fame . of for which a copy thereo! is altashed.
4. From: Ton

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

Resl . Frama . of for which a copy thereol is attached,

5, Fron Ton

The document was recorded in the Uniled States Patent and Trademark Offics at
Resl . Frama . of for which a copy thereol is attached,

8. Front To:
The documeant was recordad in the United States Patent and Trademark Office at

Res! , Frama . or for wiich a copy thereot is attached.

Addifional documents in the chain of litle are lisled on a supplemsental shest(s)

[vi Asrequired by 37 CFR 3.72{0)(13{1), the documentary svidence of the chain of tille from the original owner 1o the
assighern was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

INOTE: A separale copy {1.e., 8 rue sopy of the original assignment document{s}) must be submitiad o 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 tille is supplied below} s authorized 10 act on behalf of the assignes.

fJohney U. Han/ March 9, 2017
Signature Bate

Johney U. Han 45 565

Pririted or Typad Name Title or Ragisiration Number

fPage 2 of &}
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Attorney Docket No.: EMKNNZO0S04

~~~~~

Bate: March 9. 2007 Signature i b Lampking! R B Lansking}

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application No.: 157056910

Confirmation No.» 1982

Filing Date; February 29, 2016
Inventor{s): Daniel R. BURNETT et ab

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

Examiner: Robert N. Wieland, Esq.
Group Art Unit 3762

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT

Commpissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
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/8a/h. The

Examiner is requested 10 make these documents 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 Netice 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 mformation listed
herein that are not in the English language are relevant, as itis understood in 37 CF.R

§1.56{¢) for reasons self~evident in the English and/or drawing portions and/or due o it

ctiation by a foreign patent office or the U.S. Patent Office or court.

1 af2
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Application No.: 15/056,910 Attorney Docket No.: EMKNNZO0S04

Applicants would appreciate the Examiner imtialing and returning the Form
PTO/ASB/08a/h, indicating that the mformation has been considered and made of record
herein.

The information contained in this Information Disclosure Statement under 37 CER.
§1.97 and §1.98 1s not to be constroed as a representation that: (1) a complete search has
been made; (11} additional information material 1o the examination of this application does
not exist; (111) the mformation, protocols, results and the like reported by third parties are
accurate or enabling; or (iv) the above mformation constitutes prior art to the subject
mvention.

1n the event the appropriate fee and/or petition s not filed herewith and the ULS.
Patent and Trademark Office determyines that an extension and/or other relief 1s required,
Appheants petition for any required relief including exiensions of tume and authorize the
Conmmussioner to charge the cost of such petitions andsor other fees due in connection with

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

Attorney Docket No, EMEKNNZO0504, However, the Commissioner is not anthorized to

charge the surcharge for late filing of an Oath or Declaration uatd] issuance of a pre-exant

formalities Motice.

Respectfully submitted,

Hohnev U, Han/

Johuey U. Han
Registration No. 45 563

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



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.uspto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO.
15/056,910 02/29/2016 Daniel R. BURNETT EMKNNZ00504 1982
40518 7590 09/14/2016
EXAMINER
LEVINE BAGADE HAN LLP |
2400 GENG ROAD, SUITE 120 WIELAND, ROBERT N

PALO ALTO, CA 94303

| ART UNIT | PAPER NUMBER
3762
| MAIL DATE | DELIVERY MODE
09/14/2016 PAPER

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

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

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)
15/056,910 BURNETT, DANIEL R.

Office Action Summary Examiner Art Unit AIA (First Inventor to File)
Robert N. Wieland, Esq. 3762 ,S\ltgt”s

-- 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 (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
)X Responsive to communication(s) filed on 03/15/2016.
[] A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon ____.
2a)[] This action is FINAL. 2b)[X] This action is non-final.

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

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

Disposition of Claims*
5)X Claim(s) 4-11 is/are pending in the application.
5a) Of the above claim(s) is/are withdrawn from consideration.
6)[] Claim(s) is/are allowed.
7)X Claim(s) 4-11 is/are rejected.
8)[] Claim(s) _____is/are objected to.
9] 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
hitp/hwww usplo gov/patents/init_events/peh/indax.jsp or send an inquiry to PPHieaedback@uspio.qoy.

Application Papers
10)[] The specification is objected to by the Examiner.
11)[] The drawing(s) filed on 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)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a)J Al b)[] Some** ¢)[] None of the:
1.[] Certified copies of the priority documents have been received.
2.[] 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) IZI Notice of References Cited (PTO-892) 3) |:| Interview Summary (PTO-413)
. . Paper No(s)/Mail Date.
2) x Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4 I:l Other-
Paper No(s)/Mail Date ) ther
U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20160910
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Application/Control Number: 15/056,910 Page 2
Art Unit: 3762

DETAILED ACTION

1. This Action is in response to documents filed 03/15/20186.

2. Claims 4-11 are pending.

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

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-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.

Information Disclosure Statement
4. The information disclosure statement(s) listed on the accompanying PTO-326
was/were filed before the mailing date of the present Office Action. The submissions are
in compliance with the provisions of 37 CFR 1.97. Accordingly, the information

disclosure statements are being considered by the examiner.

Specification
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Application/Control Number: 15/056,910 Page 3
Art Unit: 3762

5. The disclosure is objected to because of the following informalities: Any
application numbers listed in the disclosure should be updated to reflect their patent
status (e.g. pending, patented, abandoned) together with associated patent numbers as
applicable, and publication numbers should be provided for any applications that have
been published. Specifically, the Cross-Reference to Related Applications section of

the disclosure requires updating. Appropriate correction is required.

Claim Rejections - 35 USC § 102
6. The following is a quotation of the appropriate paragraphs of 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 —

(e) the invention was described in (1) an application for patent, published under section 122(b), by
another filed in the United States before the invention by the applicant for patent or (2) a patent
granted on an application for patent by another filed in the United States before the invention by the
applicant for patent, except that an international application filed under the treaty defined in section
351(a) shall have the effects for purposes of this subsection of an application filed in the United States
only if the international application designated the United States and was published under Article 21(2)
of such treaty in the English language.

7. Claims 4-7 are rejected under pre-AlA 35 U.S.C. 102(e) as being anticipated by

Surwit, PGPubDoc No. 2009/0076565 A1.

As to claim 4, Burnett discloses a method, comprising: applying 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 controller unit
including a pulse generator, (see Abstract, disclosing non-surgical methods for treating

pelvic floor muscular dysfunctional disorders, including tibial nerve neuromodulation;
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Application/Control Number: 15/056,910 Page 4
Art Unit: 3762

further see § 0044, disclosing a combination of electrode and generator components

including a acupuncture needle patch);

electrically coupling a percutaneous electrode to the controller unit, the
percutaneous electrode having an end for inserting in proximity to a tibial nerve, or a
branch thereof, of the patient; inserting, the end of the percutaneous electrode into 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,

by passing between the electrode patch and the percutaneous electrode, (see § 0044);

the current pulses configured to treat overactive bladder, (see § 0040).

As to claim 5, Burnett discloses wherein inserting the end of the percutaneous

electrode comprises inserting the end near or at an ankle of the patient, (see § 0040).

As to claim 6, Burnett discloses detecting a muscular response caused by an
electrical conduction or stimulation of a nerve, muscle, or body tissue, (see § 0032; also

see §0041-0042)).

As to claim 7, Burnett discloses wherein activating the pulse generator comprises

activating for a duration of about 30 minutes per week to treat the patient, (see § 0031).
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Application/Control Number: 15/056,910 Page 5
Art Unit: 3762

Claim Rejections - 35 USC § 102/103
8. The following is a quotation of 35 U.S.C. 103 and 35 U.S.C. 102 which forms the

basis for all obviousness rejections set forth in this Office action:

A person shall be entitled to a patent unless —

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

(e) the invention was described in (1) an application for patent, published under section 122(b), by
another filed in the United States before the invention by the applicant for patent or (2) a patent
granted on an application for patent by another filed in the United States before the invention by the
applicant for patent, except that an international application filed under the treaty defined in section
351(a) shall have the effects for purposes of this subsection of an application filed in the United States
only if the international application designated the United States and was published under Article 21(2)
of such treaty in the English language.

9. Claims 8-11 are rejected under pre-AlA 35 U.S.C. 102(e) as anticipated by or, in
the alternative, under 35 U.S.C. 103(a) as obvious over Surwit, PGPubDoc No.
2009/0076565 A1.

The rejection of claims 8-11 substaniially mirrors the rejection of corresponding

clgims 1-7 above.

Double Patenting

10.  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
obviousness-type 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
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Application/Control Number: 15/056,910 Page 6
Art Unit: 3762

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

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d)
may be used to overcome an actual or provisional rejection based on a nonstatutory
double patenting ground provided the conflicting application or patent either is shown to
be commonly owned with this application, or claims an invention made as a result of
activities undertaken within the scope of a joint research agreement.

Effective January 1, 1994, a registered attorney or agent of record may sign a
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with
37 CFR 3.73(b).

IMPORTANT: PLEASE USE THE eTerminal Disclaimer FOR EASE OF USE AND
PROMPT, AUTOMATED PROCESSING.

The USPTO internet Web site contains terminal disclaimer forms which may be
used. Please visit http://www.uspto.gov/forms/. The filing date of the application
will determine what form should be used. A web-based eTerminal Disclaimer may
be filled out completely online using web-screens. An eTerminal Disclaimer that
meets all requirements is auto-processed and approved immediately upon
submission.

For more information about eTerminal Disclaimers, refer to
http://www.uspto.gov/patents/process/file/efs/guidance/eTD-info-l.jsp.

11.  Claims 4-11 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 both sets of
claims are directed to obvious variations of a neurostimulation method of applying an
electrode patch to a patient’s skin and inserting the end of a percutaneous electrode
into the skin in proximity to the tibial nerve and activating a coupled pulse generator,
and at least one claim of the present application is an obvious variant of at least one

claim of the parent patent (see In re Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed.

Cir. 1993)).
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Conclusion

Any inquiry concerning this communication or earlier communications from the examiner
should be directed to ROBERT N. WIELAND, Esq. whose telephone number is (571) 270-7399.
The examiner can normally be reached on Monday-Thursday, 8:00-6:30 EST.

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 directly to
Examiner Wieland is 571-270-8399.

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.

/Robert N. Wieland, Esq./
Primary Examiner, A.U. 3762
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Pain Therapy Device,” 7 pages, Appendix E, August 15, 2008,
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BODHALE, DW. et al,, "Deasign, fabrication and analysis of silicon microneedies for
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Corferance on the Develapment of BME in Vietnam, pages 84-88, January 11-14
2010,

335.

BRUCE, C.. et al., "Intracardiac Echocardiography," European Joumal
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HARVINDER S. Gill et al., "Effect of microneedie design on pain in human subjects”
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363-364, Seplember 17-24 2002, Proceedings of the Third International Conference.
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PubMed, U.8. National Library of Medicine National Institutes of Health, micronesdie
361, |slecirade - Pub Med resulls, www.ncbinim.nig.govisites/entrez, ¥ pages, Search
performed on April 22, 2010,
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2008, American Heart Association.
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Ref iHits iiSearch Query DBs iiDefault iiPlurals iTime

# Operator Stamp

L2 1 15/056910.app. Us- ADJ ON 2016/09/12

PGPUB; 14:34
USPAT

L3 3 (bladder or incontinen$4) SAME patch SAME {US- ADJ ON 2016/09/12

percutaneous SAME tibial nerve PGPUB; 14:38
USPAT
L4 3 L3 AND (bladder or incontinen$4 or patch or {US- ADJ ON 2016/09/12
percutaneous or tibial nerve) PGPUB; 14:38
USPAT
S1 0 14/085639.app. Us- ADJ ON 2014/05/21
PGPUB; 09:24
USPAT

S2 12 i((emkinetics).as. or burnett.in.) AND (target {jUS ADJ ON 2014/05/21

nerve).clm. PGPUB; 09:26
USPAT

HA 1 ((emkinetics).as. or burnett.in.) AND (target {US- ADJ ON 2014/05/21
nerve).clm. and (muscular response).cim. and {PGPUB; 09:26
feedback.clm. USPAT

S5 5 ((emkinetics).as. or burnett.in.) AND (target {US- ADJ ON 2014/05/21
nerve).clm. and (muscular response).clm. and iPGPUB; 09:27
(adjust$4 adj3 current).clm. USPAT

S6 6 ((emkinetics).as. or burnett.in.) AND (target {US- ADJ ON 2014/05/21
nerve).clm. and (muscular response).cim. and {PGPUB; 09:30
(conduction adj5 nerve).clm. USPAT

S8 2 ((emkinetics).as. or burnett.in.) AND us- ADJ ON 2014/05/21
(electrical stimulation).cim. PGPUB; 09:45

USPAT

S10 1 "20040173220" .pn. us- ADJ ON 2014/05/21
PGPUB; 10:15
USPAT

S11 {167 ilelectrical stimul$5 near9 target near3 nerve us ADJ ON 2014/05/21
AND (@ad< "20061002" or @rlad< PGPUB; 10:40
'20061002") USPAT

S12 456 ielectrical stimul$5 near9 target near3 nerve us ADJ ON 2014/05/21
and target near3 nerve same pain AND PGPUB; 10:40
(@ad<"20081002" or @rlad< "20061002") USPAT

S13 {11 ijelectrical stimul$5 near9 target near3 nerve us ADJ ON 2014/05/21
and target near3 nerve same chronic pain PGPUB; 10:41
AND (@ad< "20061002" or @rlad< USPAT
'20061002")

S18 {57 ii(transdermal$4 or transcutaneous$4 ) near9 {jUS- ADJ ON 2014/05/21
electrical stimul$5 and stimul$5 near9 nerve {PGPUB; 10:53
same chronic pain AND (@ad< "20061002" or {USPAT
@rlad< "20061002")

S19 i5 (transdermal$4 or transcutaneous$4 ) near9 {US ADJ ON 2014/05/21
electrical stimul$5 and stimul$5 near9 nerve {PGPUB; 10:54
same chronic pain and stimul$5 same tibial USPAT
AND (@ad< "20061002" or @rlad<
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| il20061002") | | ; s ;

S20 5 (transdermal$4 or transcutaneous$4 or skin  {US- ADJ ON 2014/05/21
near6 surface) near9 electrical stimul$5 and {{PGPUB; 14:38
stimul$5 near9 nerve same chronic pain and  {USPAT
stimul$5 same tibial AND (@ad< "20061002"
or @rlad< "20061002") NOT "L19"

S21 424  i(transdermal$4 or transcutaneous$4 or skin  {US- ADJ ON 2014/05/21
near6 surface) near9 stimul$5 and stimul$5 PGPUB; 14:39
near9 nerve same chronic pain and stimul$s  {{USPAT
same tibial and electrical stimul$5 AND
(@ad<"20081002" or @rlad< "20061002")

NOT "L19"

S22 421  i(transdermal$4 or transcutaneous$4 or skin  {US- ADJ ON 2014/05/21
near6 surface) near9 stimul$5 and stimul$5 PGPUB; 14:40
near9 nerve same chronic pain and stimul$s  {{USPAT
same tibial AND (@ad< "20061002" or @rlad<
"20061002") NOT S20

S23 0 feedback near9 (sens$4) and (transdermal$4 HUS- ADJ ON 2014/05/21
or transcutaneous$4 or skin near6 surface) PGPUB; 15:08
near9 stimul$5 and stimul$5 near9 nerve USPAT
same chronic pain and stimul$5 same tibial
AND (@ad< "20061002" or @rlad<
"20061002") NOT S20

24 0 feedback near9 (electrode or sens$4) and us ADJ ON 2014/05/21
(transdermal$4 or transcutaneous$4 or skin  {PGPUB; 15:08
near6 surface) near9 stimul$5 and stimul$5 USPAT
near9 nerve same chronic pain and stimul$5
same tibial AND (@ad< "20061002" or @rlad<
"20061002") NOT S20

825 30 feedback near9 (electrode or sens$4) and us ADJ ON 2014/05/21
(transdermal$4 or transcutaneous$4 or skin  {PGPUB; 15:09
near6 surface) near9 stimul$5 and stimul$5 USPAT
near9 nerve same chronic pain and stimul$5
same tibial AND (@ad< "20061002" or @rlad<
'20061002")

S26 {341 iifeedback near9 (electrode or sens$4) and us ADJ ON 2014/05/21
(transdermal$4 or transcutaneous$4 or skin  {PGPUB; 15:10
near6 surface) near9 stimul$5 and electrical  {{USPAT
adj3 stimul$5 near9 nerve AND
(@ad<"20081002" or @rlad< "20061002")

S27 183 iifeedback near9 (electrode or sens$4) same us ADJ ON 2014/05/21
adjust$4 and (transdermal$4 or PGPUB; 15:11
transcutaneous$4 or skin near6 surface) near9iUSPAT
stimul$5 and electrical adj3 stimul$5 near9
nerve AND (@ad< "20061002" or @rlad<
'20061002")

S28 (282 iifeedback near9 (electrode or sens$4) same us ADJ ON 2014/05/21
(control$4 or adjust$4) and (transdermal$4 or {PGPUB; 15:11
transcutaneous$4 or skin near6 surface) near9iUSPAT
stimul$5 and electrical adj3 stimul$5 near9
nerve AND (@ad< "20061002" or @rlad<
'20061002")

29 0 (tibial nerve same fecal incontinence) AND us ADJ ON 2014/05/21
feedback near9 (electrode or sens$4) same PGPUB; 15:12
(control$4 or adjust$4) and (transdermal$4 or i{{USPAT
transcutaneous$4 or skin near6 surface) near9
stimul$5 and electrical adj3 stimul$5 near9
nerve AND (@ad< "20061002" or @rlad<
'20061002")

|SSO I28 §](tibia| nerve or fecal incontinence) AND §IUS §|ADJ ION §[2014/05/21§




EAST Search History

feedback near9 (electrode or sens$4) same
(control$4 or adjust$4) and (transdermal$4 or
transcutaneous$4 or skin near6 surface) near9
stimul$5 and electrical adj3 stimul$5 near9
nerve AND (@ad< "20061002" or @rlad<
'20061002")

PGPUB;
USPAT

15:12

S31

80

pain same (arm or back or hand) AND
feedback near9 (electrode or sens$4) same
(control$4 or adjust$4) and (transdermal$4 or
transcutaneous$4 or skin near6 surface) near9
stimul$5 and electrical adj3 stimul$5 near9
nerve AND (@ad< "20061002" or @rlad<
'20061002")

us
PGPUB;
USPAT

ADJ

ON

2014/05/21
15:20

S32

conduction near4 nerve and pain same (arm
or back or hand) AND feedback near9
(electrode or sens$4) same (control$4 or
adjust$4) and (transdermal$4 or
transcutaneous$4 or skin near6 surface) near9
stimul$5 and electrical adj3 stimul$5 near9
nerve AND (@ad< "20061002" or @rlad<
'20061002")

us
PGPUB;
USPAT

ADJ

ON

2014/05/21
15:22

S33

(sens$4 or detect$4) neard conduction near9
nerve and pain same (arm or back or hand)
AND feedback near9 (electrode or sens$4)
same (control$4 or adjust$4) and
(transdermal$4 or transcutaneous$4 or skin
near6 surface) near9 stimul$5 and electrical
adj3 stimul$5 near9 nerve AND
(@ad<"20081002" or @rlad< "20061002")

us
PGPUB;
USPAT

ADJ

ON

2014/05/21
15:25

S34

(sens$4 or detect$4) neard conduction same
nerve and pain same (arm or back or hand)
AND feedback near9 (electrode or sens$4)
same (control$4 or adjust$4) and
(transdermal$4 or transcutaneous$4 or skin
near6 surface) near9 stimul$5 and electrical
adj3 stimul$5 near9 nerve AND
(@ad<"20081002" or @rlad< "20061002")

us
PGPUB;
USPAT

ADJ

ON

2014/05/21
15:25

S35

54

(sens$4 or detect$4) near9 nerve and pain
same (arm or back or hand) AND feedback
near9 (electrode or sens$4) same (control$4
or adjust$4) and (transdermal$4 or
transcutaneous$4 or skin near6 surface) near9
stimul$5 and electrical adj3 stimul$5 near9
nerve AND (@ad< "20061002" or @rlad<
"20061002")

us
PGPUB;
USPAT

ADJ

ON

2014/05/21
15:27

S36

16

(sens$4 or detect$4) near9 nerve same
(feedback or closed-loop) AND (sens$4 or
detect$4) near9 nerve and pain same (arm or
back or hand) AND feedback near9 (electrode
or sens$4) same (control$4 or adjust$4) and
(transdermal$4 or transcutaneous$4 or skin
near6 surface) near9 stimul$5 and electrical
adj3 stimul$5 near9 nerve AND
(@ad<"20081002" or @rlad< "20061002")

us
PGPUB;
USPAT

ADJ

ON

2014/05/21
16:14

S37

36

(sens$4 or detect$4) near9 stimul$5 same
(feedback or closed-loop) AND (sens$4 or
detect$4) near9 nerve and pain same (arm or
back or hand) AND feedback near9 (electrode
or sens$4) same (control$4 or adjust$4) and
(transdermal$4 or transcutaneous$4 or skin
near6 surface) near9 stimul$5 and electrical
adj3 stimul$5 near9 nerve AND
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16:17
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3
3
3
3
3

S38

54

stimul$5 same (feedback or closed-loop) AND
(sens$4 or detect$4) near9 nerve and pain
same (arm or back or hand) AND feedback
near9 (electrode or sens$4) same (control$4
or adjust$4) and (transdermal$4 or
transcutaneous$4 or skin near6 surface) near9
stimul$5 and electrical adj3 stimul$5 near9
nerve AND (@ad< "20061002" or @rlad<
'20061002")

us
PGPUB;
USPAT

ADJ

ON

2014/05/21
16:31

S39

18

stimul$5 same (feedback or closed-loop) AND
(sens$4 or detect$4) near9 nerve and pain
same (arm or back or hand) AND feedback
near9 (electrode or sens$4) same (control$4
or adjust$4) and (transdermal$4 or
transcutaneous$4 or skin near6 surface) near9
stimul$5 and electrical adj3 stimul$5 near9
nerve AND (@ad< "20061002" or @rlad<
"20061002") NOT S37

us
PGPUB;
USPAT

ADJ

ON

2014/05/21
16:31

$40

stimul$5 same (feedback or closed-loop) AND
(sens$4 or detect$4) near9 nerve and pain
same (arm or back or hand) AND feedback
near9 (electrode or sens$4) same (control$4
or adjust$4) and (transdermal$4 or
transcutaneous$4 or skin near6 surface) near9
stimul$5 and electrical adj3 stimul$5 near9
nerve AND (@ad< "20061002" or @rlad<
"20061002") NOT S37 not S39

us
PGPUB;
USPAT

ADJ

ON

2014/05/21
16:38

S41

stimul$5 same (feedback or closed-loop) AND
(sens$4 or detect$4) near9 nerve and pain
same (arm or back or hand) AND feedback
near9 (electrode or sens$4) same (control$4
or adjust$4) and (transdermal$4 or
transcutaneous$4 or skin near6 surface) near9
stimul$5 and electrical adj3 stimul$5 near9
nerve AND (@ad< "20061002" or @rlad<
"20061002") NOT (S37 or S39)

us
PGPUB;
USPAT

ADJ

ON

2014/05/21
16:39

S42

128

stimul$5 same (feedback or closed-loop) AND
(sens$4 or detect$4) near9 nerve AND
feedback near9 (electrode or sens$4) same
(control$4 or adjust$4) and (transdermal$4 or
transcutaneous$4 or skin near6 surface) near9
stimul$5 and electrical adj3 stimul$5 near9
nerve AND (@ad< "20061002" or @rlad<
"20061002") NOT (S37 or S39)

us
PGPUB;
USPAT

ADJ

ON

2014/05/21
16:39

43

124

stimul$5 same (feedback or closed-loop) AND
(sens$4 or detect$4) neard nerve AND
feedback near9 (electrode or sens$4) same
(control$4 or adjust$4) and (transdermal$4 or
transcutaneous$4 or skin near6 surface) near9
stimul$5 and electrical adj3 stimul$5 near9
nerve AND (@ad< "20061002" or @rlad<
"20061002") NOT (S37 or S39)

us
PGPUB;
USPAT

ADJ

ON

2014/05/21
16:39

S44

59

stimul$5 same (feedback or closed-loop) AND
(sens$4 or detect$4) neard nerve same
(feedback or closed-loop) AND feedback near9
(electrode or sens$4) same (control$4 or
adjust$4) and (transdermal$4 or
transcutaneous$4 or skin near6 surface) near9
stimul$5 and electrical adj3 stimul$5 near9
nerve AND (@ad< "20061002" or @rlad<
"20061002") NOT (S37 or S39)
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$A5 {29 ii(sens$4 or detect$4) near6 nerve near4 us- ADJ ON 2014/05/21
(activity or response) same (feedback or PGPUB; 16:44
closed-loop) AND feedback near9 (electrode {jUSPAT
or sens$4) same (control$4 or adjust$4) and
(transdermal$4 or transcutaneous$4 or skin
near6 surface) near9 stimul$5 and electrical
adj3 stimul$5 near9 nerve AND
(@ad<"20081002" or @rlad< "20061002")

NOT (837 or S39)

$46 (188 i(sens$4 or detect$4) near6 stimulation same {jUS- ADJ ON 2014/05/21
(feedback or closed-loop) AND feedback near9iPGPUB; 17:04
(electrode or sens$4) same (control$4 or USPAT
adjust$4) and (transdermal$4 or
transcutaneous$4 or skin near6 surface) near9
stimul$5 and electrical adj3 stimul$5 near9
nerve AND (@ad< "20061002" or @rlad<
"20061002") NOT (S37 or S39)

S47 {11 §(US-20040173220-$ or US-20080069415-$ or §US- ADJ ON 2014/05/22
US-20100114259-$ or US-20080039915-$ or  i{PGPUB; 10:24
US-20110256097-$% or US-20100016929-$ or  {USPAT
US-20020026226-$ or US-20080077192-
$).did. or (US-6725094-$ or US-8712546-$ or
US-5775331-$).did.

S48 i $47 and patch "80" Us- ADJ ON 2014/05/22

PGPUB; 10:25
USPAT

$49 163 ii(sens$4 or detect$4) near6 stimulation same {US- ADJ ON 2014/05/22
(feedback or closed-loop) AND (feedback or  {PGPUB; 10:30
sens$4 or control$4 or adjust$4) and USPAT
(transdermal$4 or transcutaneous$4 or skin
near6 surface) near9 stimul$5 and electrical
adj3 stimul$5 near9 nerve AND
(@ad<"20081002" or @rlad< "20061002")

S50 (b4 iistimul$5 same (feedback or closed-loop) AND {{US- ADJ ON 2014/05/22
(sens$4 or detect$4) near9 nerve and pain PGPUB; 10:36
same (arm or back or hand) AND feedback USPAT
near9 (electrode or sens$4) same (control$4
or adjust$4) and (transdermal$4 or
transcutaneous$4 or skin near6 surface) near9
stimul$5 and electrical adj3 stimul$5 near9
nerve AND (pain near9 (arm or back or hand
or neck) or tibial nerve or incontinence or
restless leg or ejaculation or chronic pain or
osteoarthritis or arthritis or neuropathic pain
or neuralgia or migraine or atrophy or
depression or paralysis) AND
(@ad<"20081002" or @rlad< "20061002")

S51 {53  iistimul$5 same (adjust$4 or feedback or us- ADJ ON 2014/05/22
closed-loop) and electrical adj3 stimul$5 near9 {PGPUB; 11:02
nerve and transcutaneous electrical USPAT
stimulation AND (pain near9 (arm or back or
hand or neck) or tibial nerve or incontinence
or restless leg or ejaculation or chronic pain or
osteoarthritis or arthritis or neuropathic pain
or neuralgia or migraine or atrophy or
depression or paralysis) AND
(@ad<"20081002" or @rlad< "20061002")

Sh2 i1 "20050216062".pn. us ADJ ON 2014/05/22

PGPUB; 11:09
USPAT
1S53 {13 {(US-20040173220-$ or US-20060069415- or {US-  {|ADJ ON  12014/05/22
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US-20100114259-$ or US-20080039915-$ or  {{PGPUB; 12:09
US-20110256097-$ or US-20100016929-$ or  {USPAT
US-20020026226-$ or US-20080077192-$ or
US-20070250119-$ or US-20130310909-
$).did. or (US-6725094-$ or US-8712546-$ or
US-5775331-$).did.
S54 {0 LI7 and tibial nerve us- ADJ ON 2014/05/22
PGPUB; 12:09
USPAT
855 §0 LI7 and tibial near4 nerve us ADJ ON 2014/05/22
PGPUB; 12:09
USPAT
S56 0 LI7 and tibial near9 nerve us ADJ ON 2014/05/22
PGPUB; 12:09
USPAT
857 H0 LI7 and tibial same nerve us ADJ ON 2014/05/22
PGPUB; 12:09
USPAT
S58 i1 LI7 and tibial us- ADJ ON 2014/05/22
PGPUB; 12:09
USPAT
S59 0 LI7 and (medial adj3 branch or lateral plantar {US- ADJ ON 2014/05/22
branch) PGPUB; 12:13
USPAT
S60 i34 L7 and (medial or lateral or plantar) us ADJ ON 2014/05/22
PGPUB; 12:17
USPAT
S61 §2 LI7 and (medial branch or lateral branch or us- ADJ ON 2014/05/22
plantar) PGPUB; 12:18
USPAT
S62 {0 LI7 and (plantar nerve) us ADJ ON 2014/05/22
PGPUB; 12:18
USPAT
S63 it LI7 and sole us- ADJ ON 2014/05/22
PGPUB; 12:19
USPAT
S64 8 LI7 and foot us- ADJ ON 2014/05/22
PGPUB; 12:19
USPAT
S65 i3 S53 and tibial nerve us ADJ ON 2014/05/22
PGPUB; 12:20
USPAT
S66 2 S53 and restless leg us ADJ ON 2014/05/22
PGPUB; 12:32
USPAT
S69 0 tibia and restless leg AND transcutaneous us ADJ ON 2014/05/22
electrical stimulation AND (@ad< "20061002" {PGPUB; 12:40
or @rlad< "20061002") USPAT
S70 #4 tibial and restless leg AND transcutaneous us ADJ ON 2014/05/22
electrical stimulation AND (@ad< "20061002" {PGPUB; 12:41
or @rlad< "20061002") USPAT
S71§0 tibial and restless leg AND (percutaneous or  {US- ADJ ON 2014/05/22
transcutaneous) electrical stimulation AND PGPUB; 12:43
(@ad<"20061002" or @rlad< "20061002") USPAT
NOT S70
S72 {0 tibial and restless leg AND (percutaneous or  {US- ADJ ON 2014/05/22
transcutaneous or skin near5 surface) PGPUB; 12:44
electrical stimulation AND (@ad<"20061002" {USPAT
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E Hor @rlad< "20061002") NOT S70 3 ; ; y ;

573 H0 tibial and restless leg AND (percutaneous or  {US- ADJ ON 2014/05/22
transcutaneous or skin near5 surface) near6é  {PGPUB; 12:44
electrical stimulation AND (@ad<"20061002" {USPAT
or @rlad< "20061002") NOT S70

S74 H0 tibial and restless leg AND (percutaneous or  {US- ADJ ON 2014/05/22
transcutaneous or skin) near9 electrical PGPUB; 12:45
stimulation AND (@ad< "20061002" or @rlad< {{USPAT
"20061002") NOT S70

S75 i tibial and restless leg AND (percutaneous$4 or {US- ADJ ON 2014/05/22
transcutaneous$4 or skin) near9 electrical PGPUB; 12:45
stimulation AND (@ad< "20061002" or @rlad< {{USPAT
"20061002") NOT S70

S76 #4 tibial and restless leg AND transcutaneous us ADJ ON 2014/05/22
electrical stimulation AND (@ad< "20061002" {PGPUB; 14:33
or @rlad< "20061002") USPAT

S77 2 tibial and premature ejaculation AND us- ADJ ON 2014/05/22
(percutaneous$4 or transcutaneous$4 or skin) {PGPUB; 14:33
near9 electrical stimulation AND USPAT
(@ad<"20081002" or @rlad< "20061002")

NOT S76

S78 2 tibial and premature ejaculation AND us- ADJ ON 2014/05/22
(percutaneous$4 or transcutaneous$4 or skin) {PGPUB; 14:34
near9 electrical stimulation AND USPAT
(@ad<"20081002" or @rlad< "20061002")

579 i3 premature ejaculation AND (percutaneous$4 {US- ADJ ON 2014/05/22
or transcutaneous$4 or skin) near9 electrical {PGPUB; 14:38
stimulation AND (@ad< "20061002" or @rlad< {USPAT
'20061002")

80 i#6 genital near4 nerve AND (percutaneous$4 or HUS- ADJ ON 2014/05/22
transcutaneous$4 or skin) near9 electrical PGPUB; 14:41
stimulation AND (@ad< "20061002" or @rlad< {{USPAT
'20061002")

S81 {22 iigenital near4 nerve AND (percutaneous$4 or {jUS- ADJ ON 2014/05/22
transcutaneous$4 or skin) near9 stimulation  {PGPUB; 14:41
AND (@ad< "20061002" or @rlad< USPAT
'20061002")

S82 {0 genital near4 nerve and tibial AND us- ADJ ON 2014/05/22
(percutaneous$4 or transcutaneous$4 or skin) {{PGPUB; 14:42
near9 stimulation AND (@ad< "20061002" or {USPAT
@rlad< "20061002")

83 i#5 genital near4 nerve and ejaculation AND us ADJ ON 2014/05/22
(percutaneous$4 or transcutaneous$4 or skin) {PGPUB; 14:42
near9 stimulation AND (@ad< "20061002" or {USPAT
@rlad< "20061002")

S84 164 ipremature ejaculation AND (percutaneous$4 {US- ADJ ON 2014/05/22
or transcutaneous$4 or skin) near9 stimulationijPGPUB; 14:59
AND (@ad< "20061002" or @rlad< USPAT
"20061002") NOT S83

85 6 ((emkinetics).as. or burnett.in.) AND (target iUS- ADJ ON 2014/05/22
nerve).clm. and (muscular response).clm. PGPUB; 15:12

USPAT

S86 i1 ((emkinetics).as. or burnett.in.) AND us ADJ ON 2014/05/22

(electrical stimulation therapy).clm. PGPUB; 15:13
USPAT

887 88 iitranscutaneous electrical stimulation AND us ADJ ON 2014/05/22
(osteoarthritis or arthritis or neuropathic pain {PGPUB; 15:31
or neuralgia or atrophy or depression or USPAT
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paralysis) AND (@ad<"20061002" or @rlad<
"20061002")

888 25 iitranscutaneous electrical stimulation AND ( us ADJ ON 2014/05/22
paralysis) AND (@ad<"20061002" or @rlad< {{PGPUB; 16:02
"20061002") USPAT

889 51 iitranscutaneous electrical stimulation AND us ADJ ON 2014/05/22
(osteoarthritis or arthritis or paralysis) AND PGPUB; 16:02
(@ad<"20061002" or @rlad< "20061002") USPAT

S90 H0 transcutaneous electrical stimulation AND us ADJ ON 2014/05/22
(osteoarthritis and arthritis and paralysis) AND :iPGPUB; 16:02
(@ad<"20061002" or @rlad< "20061002") USPAT

S91 46 transcutaneous electrical stimulation AND ( us ADJ ON 2014/05/22
arthritis and paralysis) AND (@ad< "20061002"{PGPUB; 16:02
or @rlad< "20061002") USPAT

S92 i transcutaneous electrical stimulation AND us ADJ ON 2014/05/22
(neuropathic pain and atrophy) AND PGPUB; 16:12
(@ad<"20061002" or @rlad< "20061002") USPAT

893 2 transcutaneous electrical stimulation AND us ADJ ON 2014/05/22
(neuropathic pain or neuropathy) same pain$4i{PGPUB; 16:16
and atrophy AND (@ad< "20061002" or USPAT
@rlad< "20061002")

S94 i percutaneous electrical stimulation AND us ADJ ON 2014/05/22
(neuropathic pain or neuropathy) same pain$4iiPGPUB; 16:24
and atrophy AND (@ad< "20061002" or USPAT
@rlad< "20061002")

895 #24  iitranscutaneous electrical stimulation AND us ADJ ON 2014/05/22
(neuropathic pain or neuropathy) same pain$4i{{PGPUB; 16:25
AND (@ad< "20061002" or @rlad< USPAT
"20061002")

S96 23 iitranscutaneous electrical stimulation AND us ADJ ON 2014/05/22
(neuropathic pain or neuropathy near9 PGPUB; 16:25
pain$4) AND (@ad<"20061002" or @rlad< USPAT
"20061002")

S97 it 14/085639.app. us- ADJ ON 2014/12/04

PGPUB; 15:41
USPAT

S99 {18 i{(US-20040173220-$ or US-20060069415-$ or {US- ADJ ON 2015/10/27
US-20100114259-$ or US-20080039915-$ or  {PGPUB; 11:16
US-20110256097-$% or US-20100016929-$ or  {USPAT
US-20020026226-$ or US-20080077192-$ or
US-20070250119-$ or US-20130310909-$ or
US-20110144468-$ or US-20090171144-$ or
US-20070255333-$ or US-20060047326-$ or
US-20090198305-9) .did. or (US-6725094-$ or
US-8712546-$ or US-5775331-$).did.

S$100 §j0 S99 and electromagnet$4 same migrain$4 us- ADJ ON 2015/10/27

PGPUB; 11:16
USPAT

S101 §0 S99 and electromagnet$4 same (migrain$4 or {US- ADJ ON 2015/10/27

face or head) PGPUB; 11:17
USPAT

S$102 {10 {iS99 and stimul$5 same (migrain$4 or face or {jUS- ADJ ON 2015/10/27

head) PGPUB; 12:07
USPAT

S108 §3 S99 and stimul$5 same (migrain$4 or face or {US ADJ ON 2015/10/27

head) and occipital PGPUB; 12:07
USPAT
|S1 04 IO |899 and stimul$5 same (migrain$4 or face or §IUS §|ADJ ION §[2015/10/27§
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head) SAME occipital PGPUB; 12:07
USPAT

S105 §j2 S99 and stimul$5 same (migrain$4 or face or {US ADJ ON 2015/10/27
head) and occipital AND (feedback or closed {PGPUB; 12:08
loop$4) USPAT

S$106 {0 S99 and stimul$5 same (migrain$4 or face or {US ADJ ON 2015/10/27
head) and occipital AND (feedback or closed {PGPUB; 12:10
loop$4) AND (EM or electromagnetic) USPAT

S107 45 (EM or electromagnetic) near9 stimul$5 us ADJ ON 2015/10/27
stimul$5 same (migrain$4 or face or head) PGPUB; 12:12
and occipital AND (@ad< "20061002" or USPAT
@rlad< "20061002")

S$108 §9 (EM or electromagnetic) near9 stimul$s AND {US- ADJ ON 2015/10/27
(feedback or closed loop$4) stimul$s same PGPUB; 12:12
(migrain$4 or face or head) and occipital AND {USPAT
(@ad<"20081002" or @rlad< "20061002")

S109 {189 i{{(EM or electromagnetic) near9 stimul$5 AND {{US- ADJ ON 2015/10/27
(feedback or closed loop$4) AND stimul$5 PGPUB; 12:12
same (migrain$4 or face or head) and occipitalijUSPAT
AND (@ad< "20061002" or @rlad<
'20061002")

S110 {132  {{(EM or electromagnetic) near9 stimul$5 AND {jUS- ADJ ON 2015/10/27
(feedback or closed loop$4) AND stimul$5 PGPUB; 12:13
same (migrain$4 or face or head) AND USPAT
stimul$5 near9 occipital AND
(@ad<"20081002" or @rlad< "20061002")

S111 {20  {{(EM or electromagnetic) near9 stimul$5 AND jUS- ADJ ON 2015/10/27
(migrain$4 or face or head) SAME stimul$5 PGPUB; 12:15
near9 occipital AND (feedback or closed USPAT
loop$4) AND (@ad< "20061002" or @rlad<
'20061002")

S112 i1 14/676635.app. us- ADJ ON 2015/10/27

PGPUB; 12:27
USPAT

S114 420 {(EM or electromagnetic) near9 stimul$5 AND {US- ADJ ON 2015/10/27
(migrain$4 or face or head) SAME stimul$5 PGPUB; 13:32
near9 occipital AND (feedback or closed USPAT
loop$4) AND (occipital nerve or migraine or
feedback or closed loop or transdermal$4 or
transcutaneous$4 or electromagnetic$4) AND
(@ad<"20081002" or @rlad< "20061002")

S116 31 (occipital nerve or branch near6 occipital) us ADJ ON 2015/10/27
SAME (feedback or closed loop or sensed or  {PGPUB; 14:07
sensing or detect$4) AND (occipital nerve or  {USPAT
migraine or feedback or closed loop or
transdermal$4 or transcutaneous$4 or
electromagnetic$4) AND (@ad< "20061002" or
@rlad< "20061002")

S118 430  i(occipital nerve or branch near6 occipital) us ADJ ON 2015/10/27
SAME (feedback or closed loop or sensed or  {PGPUB; 14:17
sensing or detect$4) AND (stimul$5 near9 USPAT
transdermal$4 or transcutaneous$4 or
external$4 or Transcranial Magnetic ) AND
(@ad<"20081002" or @rlad< "20061002")

S119 i (occipital nerve or branch near6 occipital) us- ADJ ON 2015/10/27
near9 (conduct$4 or signal) AND (occipital PGPUB; 14:25
nerve or branch near6 occipital) SAME USPAT
(feedback or closed loop or closed-loop or
sensed or sensing or detect$4) AND (stimul$5
near9 transdermal$4 or transcutaneous$4 or
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external$4 or Transcranial Magnetic ) AND
(@ad<"20061002" or @rlad< "20061002")

S120 §13  i{(occipital nerve or branch near6 occipital) us ADJ ON 2015/10/27
near9 (sensed or sensing or detect$4 or PGPUB; 14:26
conduct$4 or signal) AND (occipital nerve or  {USPAT
branch near6 occipital) AND (stimul$5 near9
transdermal$4 or transcutaneous$4 or
external$4 or Transcranial Magnetic ) AND
(@ad<"20061002" or @rlad< "20061002")

S121 {11 (occipital nerve or branch near6 occipital) us ADJ ON 2015/10/27
near9 (sensed or sensing or detect$4 or PGPUB; 14:27
conduct$4 or signal) AND (occipital nerve or  {USPAT
branch near6 occipital) near9 stimul$5 AND
(stimul$5 near9 transdermal$4 or
transcutaneous$4 or external$4 or
Transcranial Magnetic ) AND
(@ad<"20061002" or @rlad< "20061002")

S122 30 (occipital nerve or branch near6 occipital) us- ADJ ON 2015/10/27
near9 (sensed or sensing or detect$4) near9 {{PGPUB; 14:42
(conduct$4 or signal) AND (@ad<"20061002" {USPAT
or @rlad< "20061002")

S123 5 (occipital nerve or branch near6 occipital) us ADJ ON 2015/10/27
near9 (sensed or sensing or detect$4) AND PGPUB; 14:43
(@ad<"20061002" or @rlad< "20061002") USPAT

S124 48 (occipital nerve or branch near6 occipital) us ADJ ON 2015/10/27
SAME (sensed or sensing or detect$4) AND PGPUB; 14:43
(@ad<"20061002" or @rlad< "20061002") USPAT
NOT S§123

S$126 {240 ii(sensed or sensing or detect$4) near9 current {jUS- ADJ ON 2015/10/27
near9 ( nerve or branch near6 nerve) AND PGPUB; 14:45
(@ad<"20061002" or @rlad< "20061002") USPAT

S$127 §1200 ii(sensed or sensing or detect$4) near9 current {jUS- ADJ ON 2015/10/27
near5 ( nerve or branch nearé nerve) AND PGPUB; 14:45
(@ad<"20061002" or @rlad< "20061002") USPAT

S$128 {1200 :i(sensed or sensing or detect$4) near9 current {jUS- ADJ ON 2015/10/27
near5 ( nerve ) AND (@ad<"20061002" or PGPUB; 14:46
@rlad< "20061002") USPAT

S$129 {19 ii(sensed or sensing or detect$4) near9 current {jUS- ADJ ON 2015/10/27
near5 ( nerve or branch nearé nerve) AND PGPUB; 14:48
(stimul$5 near9 transdermal$4 or USPAT
transcutaneous$4 or Transcranial Magnetic )

AND (@ad< "20061002" or @rlad<
'20061002")

S$130 9 (sensed or sensing or detect$4) near9 current {US- ADJ ON 2015/10/27
near5 ( nerve or branch nearé nerve) AND PGPUB; 14:47
(stimul$5 near9 transdermal$4 or USPAT
transcutaneous$4 or Transcranial Magnetic )

AND (feedback or closed-loop or closed
loop$4) AND (@ad< "20061002" or @rlad<
'20061002")

S131 ij242 ii(sensed or sensing or detect$4) near9 (activityijUs- ADJ ON 2015/10/27
or action potential or current) near5 ( nerve oriPGPUB; 14:49
branch near6 nerve) AND (stimul$5 near9 USPAT
transdermal$4 or transcutaneous$4 or
Transcranial Magnetic ) AND (feedback or
closed-loop or closed loop$4) AND
(@ad<"20061002" or @rlad< "20061002")

NOT S$130

S132 §0 (sensed or sensing or detect$4) near9 (activityiUS- ADJ ON 2015/10/27

or action potential or current) near5 ( nerve or{PGPUB; 14:52
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branch near6 nerve) AND (stimul$5 near9
transdermal$4 or transcutaneous$4 or
Transcranial Magnetic ) AND (feedback or
closed-loop or closed loop$4) AND occipital
nerve AND (@ad< "20061002" or @rlad<
"20061002") NOT S130

USPAT

S133

28

(sensed or sensing or detect$4) near9 (activity
or action potential or current) near5 ( nerve or
branch near6 nerve) SAME cranial nerve AND
(stimul$5 near9 transdermal$4 or
transcutaneous$4 or Transcranial Magnetic )
AND (feedback or closed-loop or closed
loop$4) AND (@ad< "20061002" or @rlad<
"20061002") NOT S130

us
PGPUB;
USPAT

ADJ

ON

2015/10/27
14:52

S134

23

(sensed or sensing or detect$4) near9 (activity
or action potential or current) near5 ( nerve or
branch near6 nerve) SAME cranial nerve AND
(stimul$5 near9 transdermal$4 or
transcutaneous$4 or Transcranial Magnetic )
AND (feedback or closed-loop or closed
loop$4) AND (head ache or headache or
migraine) AND (@ad<"20061002" or @rlad<
"20061002") NOT S130

us
PGPUB;
USPAT

ADJ

ON

2015/10/27
14:54

S135

(sensed or sensing or detect$4) near9 (activity
or action potential or current) near5 ( nerve or
branch near6 nerve) SAME cranial nerve AND
(stimul$5 near9 transdermal$4 or
transcutaneous$4 or Transcranial Magnetic or
TM ) AND (feedback or closed-loop or closed
loop$4) AND (head ache or headache or
migraine) AND (@ad<"20061002" or @rlad<
"20061002") NOT (S130 or S134)

us
PGPUB;
USPAT

ADJ

ON

2015/10/27
15:01

S136

(sensed or sensing or detect$4) near9 (activity
or action potential or current or activation)
near5 ( nerve or branch near6 nerve) SAME
cranial nerve AND (stimul$5 near9
transdermal$4 or transcutaneous$4 or
Transcranial Magnetic or TM ) AND (feedback
or closed-loop or closed loop$4) AND (head
ache or headache or migraine) AND
(@ad<"20081002" or @rlad< "20061002")
NOT (S130 or S134)

us
PGPUB;
USPAT

ADJ

ON

2015/10/27
15:02

S137

(sensed or sensing or detect$4) near9 (activity
or action potential or current or activation)
near5 ( nerve or branch near6 nerve) SAME
cranial nerve AND (stimul$5 near9
transdermal$4 or transcutaneous$4 or
Transcranial Magnetic or TM ) AND (feedback
or closed-loop or closed loop$4) AND
(@ad<"20081002" or @rlad< "20061002")
NOT (S130 or S134)

us
PGPUB;
USPAT

ADJ

ON

2015/10/27
15:02

S139

41

(sensed or sensing or detect$4) near9 (activity
or action potential or current or activation)
near5 ( nerve or branch near6 nerve) SAME
(feedback or closed-loop or closed loop$4)
AND (stimul$5 near9 transdermal$4 or
transcutaneous$4 or Transcranial Magnetic or
TM ) AND (@ad< "20061002" or @rlad<
"20061002") NOT (S130 or S134 or S137)

us
PGPUB;
USPAT

ADJ

ON

2015/10/27
15:04

S141

27

(sensed or sensing or detect$4) near9 (activity
or action potential or current or activation)
near5 nerve SAME (feedback or closed-loop or
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us
PGPUB;
USPAT

ADJ

ON

2015/10/27
15:09
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closed loop$4) AND ( (stimul$5 near9
transdermal$4 or transcutaneous$4 or
Transcranial Magnetic or transmagnetic) or
TGM) AND (head ache or headache or
migraine) AND (@ad<"20061002" or @rlad<
"20061002") NOT (S130 or S134 or S137)

S142 §24  j(US-20040173220-$ or US-20080069415-$ or {US- ADJ ON 2015/10/27
US-20100114259-$ or US-20080039915-$ or  {{PGPUB; 15:49
US-20110256097-$% or US-20100016929-$ or  {USPAT
US-20020026226-$ or US-20080077192-$ or
US-20070250119-$ or US-20130310909-$ or
US-20110144468-$ or US-20090171144-$ or
US-20070255333-$ or US-20060047326-$ or
US-20090198305-$ or US-20110082383-$ or
US-20060247722-$ or US-20140371809-$ or
US-20100119482-$ or US-20050240241-
$).did. or (US-6725094-$ or US-5775331-$ or
US-8740765-$ or US-8660648-$).did.

S143 ii5 S142 AND cooling us- ADJ ON 2015/10/27

PGPUB; 15:49
USPAT

S144 i3 S142 AND cooling AND ( (stimul$5 near9 us ADJ ON 2015/10/27
transdermal$4 or transcutaneous$4 or PGPUB; 15:50
Transcranial Magnetic or transmagnetic) or USPAT
TGM)

S145 #18  {{((emkinetics).as. or burnett.in.) AND us ADJ ON 2015/10/27
(migraine).clm. PGPUB; 16:24

USPAT

S146 §18  ii( burnett.in.) AND (migraine).clm. us ADJ ON 2015/10/27
PGPUB; 16:24
USPAT

S147 412 §{( burnett.in.) AND (migraine).clm. and us ADJ ON 2015/10/27
method.clm. PGPUB; 16:24

USPAT

5148 §0 ( burnett.in.) AND (migraine).clm. and us ADJ ON 2015/10/27
method.clm. and (61/279883.app. or PGPUB; 16:28
60/848720.app.) USPAT

5149 §0 "9002477".pn. AND (migraine).cim. and us ADJ ON 2015/10/27
method.cim. PGPUB; 16:30

USPAT

S150 {1 "9002477".pn. us- ADJ ON 2015/10/27
PGPUB; 16:31
USPAT

S1561 §7 (AB1N2/008 or AB1N1/36021 or AB1N1/3606 {US- ADJ ON 2015/10/27
or AB1N1/36075 or A61N1/36139 or PGPUB; 16:45
AB1N2/008).cpc. AND (occipital nerve or USPAT
branch near6 occipital) SAME (feedback or
closed loop or sensed or sensing or detect$4)

AND (occipital nerve or migraine or feedback
or closed loop or transdermal$4 or
transcutaneous$4 or electromagnetic$4) AND
(@ad<"20081002" or @rlad< "20061002")

S§152 {0 (AB1N2/008 or AB1N1/36021 or AB1N1/3606 iUS- ADJ ON 2015/10/27
or AB1N1/36075 or A61N1/36139 or PGPUB; 16:45
AB1N2/008).cpc. AND (sensed or sensing or  {USPAT
detect$4) near9 (activity or action potential or
current) near5 ( nerve or branch near6 nerve)

AND (stimul$5 near9 transdermal$4 or
transcutaneous$4 or Transcranial Magnetic )
AND (feedback or closed-loop or closed
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loop$4) AND occipital nerve AND
(@ad<"20081002" or @rlad< "20061002")

S153 §34  {{(AB1N2/008 or A61N1/36021 or A61N1/3606 {US- ADJ ON 2015/10/27
or AB1N1/36075 or A61N1/36139 or PGPUB; 16:45
AB1N2/0086).cpc. AND (sens$4 or detect$4) USPAT
near6 stimulation same (feedback or closed-
loop) AND feedback near9 (electrode or
sens$4) same (control$4 or adjust$4) and
(transdermal$4 or transcutaneous$4 or skin
near6 surface) near9 stimul$5 and electrical
adj3 stimul$5 near9 nerve AND
(@ad<"20081002" or @rlad< "20061002")

S154 43 Emkinetics.aanm. AND (tibial nerve).cim. us- ADJ ON 2016/01/25
SAME incontinence.clm. PGPUB; 13:01

USPAT

S$155 {0 Emkinetics.aanm. AND (tibial nerve).clm. AND §{jUS- ADJ ON 2016/01/25
(percutaneous).clm. AND (electrode near9 PGPUB; 13:086
skin).clm. USPAT

S$156 {0 Emkinetics.aanm. AND (tibial nerve).clm. AND §{jUS- ADJ ON 2016/01/25
(percutaneous).clm. AND (patch or skin).clm. {PGPUB; 13:086

USPAT

S$157 40 Emkinetics.aanm. AND (tibial nerve).clm. AND ;jUS- ADJ ON 2016/01/25

(percutaneous).clm. PGPUB; 13:086
USPAT

S158 §0 Emkinetics.aanm. AND (percutaneous).clm. us ADJ ON 2016/01/25

AND (patch or skin).clm. PGPUB; 13:06
USPAT
S159 §2 ((emkinetics).as. or burnett.in.) AND us ADJ ON 2016/01/25
(percutaneous).clm. AND (patch or skin).clm. {PGPUB; 13:07
USPAT
S$160 i1 '9002477".pn. Us- ADJ ON 2016/01/25
PGPUB; 13:17
USPAT
S161 §2 14/085639.app. Us- ADJ ON 2016/01/25
PGPUB; 13:18
USPAT
§163 §0 "14676635".app. Us- ADJ ON 2016/08/29
PGPUB; 11:00
USPAT
S164 §2 "14/676635".app. Us- ADJ ON 2016/08/29
PGPUB; 11:01
USPAT
S§165 §2 14/085639.app. Us- ADJ ON 2016/08/29
PGPUB; 11:03
USPAT
§166 {0 "14676635".app. Us- ADJ ON 2016/09/10
PGPUB; 15:17
USPAT
S$167 i1 '9387338".pn. Us- ADJ ON 2016/09/10
PGPUB; 15:20
USPAT
S168 16 ipatch SAME percutaneous SAME tibial nerve  {US- ADJ ON 2016/09/10
PGPUB; 15:24
USPAT

5169 i3 (bladder or incontinen$4) SAME patch SAME {US- ADJ ON 2016/09/10

percutaneous SAME tibial nerve PGPUB; 15:24
USPAT
IS170 1 i{"40455394" . FMID. jUs- {ADJ JON  {{2016/09/10:
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Title:METHODS AND DEVICES FOR PERFORMING ELECTRICAL STIMULATION TO TREAT VARIOUS
CONDITIONS
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Publication Date:07/07/2016

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 Office of
Public Records. The Office of Public Records can be reached by telephone at (703) 308-9726 or (800) 972-6382,
by facsimile at (703) 305-8759, by mail addressed to the United States Patent and Trademark Office, Office of
Public Records, 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 http://pair.uspto.gov/. 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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PO. Box 1450
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APPLICATION FILING or GRP ART
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LEVINE BAGADE HAN LLP
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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)

EMKinetics, Inc., San Francisco, CA;
Assignment For Published Patent Application

EMKinetics, Inc., San Francisco, CA

Power of Attorney: None

Domestic Priority data as claimed by applicant
This application is a CON of 14/676,635 04/01/2015
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
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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: 03/14/2016

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 15/056,910

Projected Publication Date: 07/07/2016
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
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community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop

technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482-6800.
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Attorney Docket No.: EMKNNZO0S04

,,,,,,

Date: March 13,2018 Stgrare: K B Lampkins R B Lansking}

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application No.: 157056910
Confirmation No.» 1982

Filing Date; February 29, 2016
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

PRELIMINARY AMENDMENT

Commpissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
Dear Sir or Madam:

Prior to examination on the merits, entry of this Preliminary Amendmaent 18
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 4 of this paper.
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Application No.: 15/056,910 Attorney Docket No.: EMKNNZO0S04

AMENDMENTS TO THE CLAIMS

This listing of claims will replace all prior versions, and histings, of claims in the
apphication:
In the claims

1.-3. (Canceled)

4, {New) A method, comprising:

applying an electrode patch to skin such that the electrode patch 1s disposed on an
outer surface of the skin and the electrode paich is electrically coupled with a controller unit,
the controller unit including a pulse generator,

electrically coupling a percutaneous electrode to the controller unit, the percutanecuas
electrode having an end for inserting in proximity to 4 tibial nerve, or a branch thereof, of the
patient;

mserting the end of the percutaneous electrode into the skin i proximity to the tibial
nerve, ot a branch thereof, of the patient; and

activating the pulse generator such that current pulses flow along the tibial nerve, or
branch thereof, by passing between the electrode paich and the percutaneous electrode, the

current pulses configured to treat overactive bladder.

S, (New): The method of claim 4, wherem inserting the end of the parcutaneous

electrode comprises inserting the end near or at an ankle of the patient.

& {(New) The method of clainy 4, further comyprising detecting a muscular response

caused by an elecirical conduction or stimulation of a nerve, muscle, or body tissue.

7. {(New}: The method of clanm 4, wherein activating the pulse generator comprises
New}): Th thod of claim 4, wi tivating the pulse g t :

activating for a daration of about 30 minutes per week {o treat the patent.

8. (New): A method, comprising:

2 af'd
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Application No.: 15/056,910 Attorney Docket No.: EMKNNZO0S04

positioning a transcutaneous electrode on skin of a patient In proximity to a tibial
nerve, or @ branch thercot;

nserting an end of a percutaneons neadle electrode through the skin in proximity to
the tibial nerve, or a branch thereof, the percutancous needle electrode including a wire
disposed opposite the end;

securing a controller unit to the transcutaneous electrode such that the controller unit
is electrically coupled to the transcutaneous electrode, the controller unit including a pulse
generator;

connecting the wire of the percutaneous needle electrode to the controtler unit for
electrically coupling the percutaneous needie electrode to the controlier; and

activating the pulse generator such that current pulses flow along the tibial nerve, ara
branch thereof, by passing between the transcutaneous electrode and the percotaneous needle

electrode, the current pulses configured 1o treat overactive bladder,

9. {New). The method of claim 8, wherein inserting an end of the percutaneous

needle electrode comprises inserting the end near or at an gnkle of the patient.

10. (New): The method of claim 8, further comprising detecting a muscular response

caused by an electrical conduction or stunulation of a nerve, muscle, or body tissue.

11 (New): The method of claim 8, wherem activating the polse generator comprises

activating for a doration of gbount 30 minutes per week to treat the patient,

3 af'd
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REMARKS

Claims 1-3 were pending in the present application. By virtne of this response,
claims 1-3 have been canceled and new claims 4-11 have been added. Accordingly, claims
4-11 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.

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,

1n the event the appropriate fee and/or petition is not filed herewith and the ULS.
Patent and Trademark Office determyines that an extension and/or other relief 1s required,
Appheant petitions for any required relief including extensions of tume and authorize the
Conmmussioner to charge the cost of such petitions andsor other fees due in connection with
this filing and all documents filed herewith to Deposit Account No. 50-3973 referencing

Attorney Docket No. EMEKNNZO0504.

Respectfully submitted,

Hohney U Han/

Johney U Han
Registration No. 45,563

Customer No. 40518
Levine Bagade Han LLP
2400 Geng Road, Suite 120
Palo Alto, CA 94303
Drrect: {630y 2424217
Fax: {630) 284.2180

4 of 4

-113-



Attorney Docket No.: EMKNNZO0S04

¥ howsbs gonife fus this corvispondencs is being electroaicutly taasmitted o the TSP o the duse shows beduw,

Phswer March 15, 3016 Sipnatwre i B Lampking (Kim B Lawypdeins)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Apphecation No.: 154056910
Confirmation No.o 1982

Filing Date: February 29, 2016
Inventor{s): Daniel R BURNETT

Title: METHODS AND DEVIUES FOR PERFORMING ELECTRICAL
STIMULATION TGO TREAT VARIOUS CONDITIONS

Examiner; Not Yet Assigned
Group Art Umit 2183

INFORMATION DISCLOSURE STATEMENT

Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450
Dear Sir or Madam:

Pursuant to 37 CFER. §1.97 and §1.98, Apphcants submit for consideration in the
above-captioned application the documents listed on the attached Form PTO/SBASaM.
Copies of the decuments were previously submitted i an Information Disclosare Statement
andfor Office Action, directed to the related Application Number 14/676,635, filed Aprid 1,
2015, and accordingly, copies are not included herewath, The Examumer is requested to make

these documents of record iy the apphication.

Related Applications

Applicants wish to bring to the Examiner’s attention, related applications and patents
commeonty assigned to the assignee of the present invention:

.S, Patent Application No.: 12/695,087 filed January 27, 2010

U.S. Patent Application No.o 11/866,329 filed October 2, 2007

.S, Patent Application No.» 12/508 529 filed July 23, 2009
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LIS, Patent Application No.: 12/469,625 filed May 20, 2009
LS. Patent Application No.: 12/469 358 filed May 20, 2009
LS. Patent Application No.: 12/469,363 filed May 20, 2009
.S, Patent Application No.: 12/606,941 filed October 27, 2009
118, Patent Application No.: 12/509 304 filed July 24, 2009
4, 2009

]

[

U.S. Patent Application No.: 12/509,345 filed July
LS. Patent Application No.: 13/457 228 filed April 26, 2012
U.S. Patent Application No.: 14/097,568 filed December 5, 2013
U.S. Patent Application No. 14/685 278 filed April 13, 2015

1.8, Patent Application No. 14/949.735 filed November 23, 2015
S. Patent Application No.: 12/509362 filed July 24, 2009

ULS. Patent Application No. 13/456,016 filed April 25, 2012
.S, Patent Application No. 14/085,639 filed November 20, 2013
LS. Patent Application No. 14/676,635 filed Aprdd [, 2015

1.8, Patent Application No, 14/931,702 filed November 3, 2013
S. Patent Application No. 12/790,619 filed May 28, 2010
. Patent Application No. 13/840,936 filed March 15, 2013

ot
f—
P

This Informaton 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 reqairements are required.

Under 37 CF.R. §1.98(a)3)(3), any patents, publications, or other mformation Hsted
herein that are not in the English language are velevant, as it 15 understood m 37 CFR.
§1.56{c) for reasons self-evident in the Enghish sndfor drawing portions and/or due to is
citation by a foreign patent office or the 1.8, Patent Office or cowrt.

Apphicants would appreciate the Examiner inttialing and returning the Form
PTO/SBAOBab, ndicating that the mformation has been considered and made of record
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The information contamed in this Informateon Disclosure Statement under 37 CFR.
§1.97 and §1.98 is not to be construed as a representation that (1) a complete search has
been made; {11} addittonal information material to the exanvination of this application does
accpraie or enabhing; or (1v) the above information constitutes prior art to the sabject
invention.

In the event the appropriate fee and/or petition 1s not filed herewith and the U.S.
Patent and Trademark Office determines that an extension andior other relief 1s required,
Applicants petition for any requared relief including extensions of time and authorize the
Commissioner 10 charge the cost of such petitions and/or other fees due In connection with
this filing and all documents filed herewith 10 Deposit Account No, 50-3973 referencing
Attorney Docket No. EMENNZO0504.

Respectfnlly submutied,

fohnev 1L 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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documant may be prinded and inchided i 5 paper Sied agplivation.

Secrecy Order 37 CFR §.2:

- Porfions or all of e applination assockaied with this Application Data Shest may fall undser 8 Secreny Order pursuant io
37 CFR 8.2 {Faper flers only. &g p%m‘ai;&ms: that fall under Segrecy Order may not be lied eledtronicaliv )

Inventor Information:

fnventor 1

Legal Name

Prefixi Given Name Hiddie Name Family Nams Suffix
Dandal & BURNETT

Residence Information {Select One) (¢ US Residency ) NonUS Resideney (¢ Active US Misitary Senvice

City | San Franciseo StateiProvinge | CA Country of Residencd Us

Mailing Address of inventor;

Address i 563 Terevits Boulevard

Adddress 2

City San Francises State/Province Y
Postal Code L osatay Countryi | US

A nvantors Must Be i.issted ~ Additionat Inwventor nformation blocks iy be

gererated within this foros by sefecting the Add bution,

Correspondence Information:

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

{1 An Address is being provided for the corespondence Information of this application,

Customer Numbey 40518
Email Address Patent@LBHIP com

Application Information:

Title of the Invention ?é:\2§$§ é‘;}l\i{} DEVICES FOR PERFORMING ELECTRICAL STIMILATION TG TREAT VARIGUS
Aftorney Docket Mumbar] ERKNNIDOEG4 Small Entity Status Claimed X

Application Type Nonprovisional

Subject Matier Lty

Total Numbey of Drawing Sheets (i any} &7 Suguested Figure for Puliication {f any}

m
]
&
%
%
5

o3
i)
-
Ee8)
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Attomey Docket Numbser | EMRNNIOOEXM

Application Data Sheat 37 CFR 1.76

Appcation Number A5/056.910..

METHQUS AND DEVICEER FOR PERFORMING ELECTRICAL STIMULATION TO TREAT VARICUS
CONDITHONS

Title of fnvention

Filing By Reference:

1 U aed 37 OFR L.5HEL Do nat complete this section #
ydomo\tw banefi or forgign priotfy information must be
ge infornation” and “Foreign Pronty iInfosmation™

application pepers including 3 specification :zmi an" cira wmq\' aro *}ei*‘cs "s'
provided in the appropriate sechiands) el {i

Far the purpeass of 3 filing date under 37 OFR 1538, the desor
raferenoe 1o the praviously Bled application, suly

Apptication nurmber of the previowsly Inteliectual Propesty Authorily or Countiy

filed application

Publication Information:
{1 Reguest Early Publication {Fee requirsd at time of Request 37 CFR 1.218}

Request Not to Publish. | nereby request hat the attached application not be published under

- 35 U.8.C, 122} and cerlify thatl the nvention disclosed in the attached application has not and will not e the
™ aublect of an applivation fled in snother country, of under a  nuiBiatseal intemational agreement, that requires
publication at eighteer months affer Bling.

Representative information:

Represerdative information should be provided for aff practiionerns i“aaving g power of affomay iy he *app"paim‘s Providing
ihis ifurmation in e Application Dala Sheet does not constitide g power of aliormney in the application {see 37 CFR 1.338).

Either anter Customer Numbser o coonplels the Rapresenistive Name saotion balow. i both sections are compdeted the cusiomey
Kumbar will b usad for the Representative Infrmalion during proeas

Please Selact One: (® Custorner Number ) U8 Patent Praclifioner | {1 Limited Recognition {37 OFR 1199
Dustomer Number 40518

Domestic Benefit/National Stage Information:

Thia section sflows for the appdicant 1o either olaint benefit under 35 U S.C. 1180e), 120, 121, 385{g), or 388(¢) or indicale
National Stage entry from a POT application. Providing banafit claim information in the Application Data Sheed constitutes
the specific refevencs raquired by 33 US.C. 118{8) or 1230, and 37 CFR 1.7¢8

Whan referdng 1o the current application, please leave the "Application Number® field blank.

Prior Application Status | Panding

Filing or 371w} Date
Application Numbsy Continaity Typa Frior Application Number (YYYY-MM-DD)
Cantinustion of 14876835 20164401
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Application Data Sheat 37 CFR 1.76 :
‘ Apphication Numbsr 15/058.810..

e METHQUS AND DEVICES FOR PERFORMING ELECTRICAL STIMULATION TO TREAT VARIOUS
Title of vention | ~oueiriega

Prior Application Status | Palentad

Application - Friar Application Filing Date e et Issue Date
Number Continully Type Number YYYY DDy | Coentiember b vy gt DDy
14878835 Cantinuadion of 140R5E3 201313380 BOGATY JANESDA07

Priow Application Status | Abandonsg

Filing or 37 1{e} Date

Application Number continutly Type Prior Application Number YYYY-MMDD)
14005839 Continuation of 13458018 20428

Prior Application Rlatus | Explred

Filing or 371} Date

Application Number Continuty Type Prior Application Number YYY-RM-DDY
13465018 Continuation of ROTUS20IGUS4 187 20101028

Paor Application Status | Expiredd

7 ‘ Filing or 371{c} Dale
Application Numbsar Continuity Type Prior Application Number YYYY-RM-DD)
POTAISZOE41ET Claims benelt of provisional 81279883 A0G10-26
Prior Application Status | Abandoned
4 v o Filing or 371 Date
Application Number Condinuily Typa Prior Application Number (YOYY-MRE-DD)
1408563% Continustion & partof 12308528 FODG07-23
Privr Application Siatus | Abandoned
- Filing or 371} Date
Appdication Number Codinuity Type Prior Application Number (YYYY-MMADD)
12808626 Candinuafion & partof 11BHE32% 20071002
Prigr Apphication Statug | Expirad
- 7 7 Filing or 371} Date
Application Number Condinuity Type Prior Apphcation Number (YYYY-MM-DD

20061003

o
o
[
E
[ox3
3
L)
(453

118868330 Claims henalit of provisionad

Additional Domastic BenefitiNational Stage Dats may be generated within this form
by selecting the Add bution.

Foreign Priority Information:
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Lrnher the Paperentc Foduchion Sotol 1385, e s ety ¥ contaiue 3 valid OMB sontend spapien,

Application Data Sheat 37 CFR 1.76

This section allees Ty the applicant o olaim grionty (o 8 forsign spplioslion. Providing this information in the spplicalion data shest
sonstitules the claim for priomly as required by 235 LSO, 110k and 37 CFR 183, When privsily i clabmed (o & forpign appiinadion
iat is aligible for retrieval under the priosity dosument axchaﬁga DROLTET lF‘{‘J}{} the information will be used by the Office tn
suiniatically alternpd rotnievad pursuant o 37 OFR LAY 1) amt (3}, Undar the POX peogram, applicant Baars the uilimale
sesponaitility for snsuring hal 2 oy f the Romign applinglion is recaivad by the Office from the participating foreig fe
gropeity offive, or & certified copy of the foreign priotily applicsticn s flled, within the ime perod speailiedt in 37 CFR 1 88 gYT

Application Numbser C{.n.mtryi Filing Date (YYYY-MM-DD} Access Coue {if applicable)

Addiional Forgign Pricdly Data may be generated within this form by selecling the
Ackid bulton,

Statement under 37 CFR 1.85 or 1.78 for AlA {First Inventor to File} Transition
Applications

This application {1} claims prioly o or the benell of an application fied before March 18, 2013 and {(2) also

cartaing, or contained at any tine, a claim o a claimed invention that has an slisctive Bling date oy or affsr Masch
{1 18 2012

NOTE: By providing this siatement under 37 CFR 1.55 v 1.78, this application, with & filing date on or after March

18, 2013, will be exarnad undar the firsl inventor 10 file provisions of the AlA
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Application Data Sheet 37 CFR 1.78 — :
Appiication Numbsr 15/056,.910

' : AETHOQUES AND DEVICES FOR PERFORMING ELECTRICAL STiMU i TREAT VARIOUS
Titie of Invention g’*‘:};\g{‘?‘?g\ﬁiﬁ DEVICES FOR PERFMORMING ELECTRICAL STIMULATION TQO TREAT VARICGUS

Authorization or Opt-Out of Authorization to Permit Access:

YWhen this Application Dala Sheat is property signed and filed with the application, applicant has provided weilten
suthority t© permit & pagticipating forsign intefleciunl property (IP) office acorss o the instant application-as-filed {see
paragraph Adn subsaction 1 below) and the Euwropaan Palent Office (EPQ)} access 1o any search rasults from the instant
application (see pamgraph B in subsection 1 below)

appiication. After the inllial fling of an appiication, an Application Dats Sheet cannot be usad to provide or resaing
authorization for scoess by a forsign P office{s). Inslead, Form PTO/SERE or PTOSEAS must be used as appropriale.

1. Authovization (o Parmit Access by a Foreign Intellectual Property Office(s)

LIPOL the Korean infellactugl Property Ditice (KIFQ), the Slate Intellectual Proparty Office of the People’s Republic of
China (31RO}, the World intellectual Froperly Organization (VIRG), and any olhey Toreign intellectusl property office
parficipating with tha USPTQ In a bilateral or multiiaters! priomy documnment exchangs agreemand iy which & foreign
application claiming prioity o the instant patent application is fled, access o (17 the instant patent application-as-filed
and iis redated bildingraphic dats, {3y rsigy o domestic application 1 which priceily or benefit is slaimed by the
instant application and #s related bitdiographic dals, and (3} the date of fling of this Authorization. See 37 CFR 1.4
{1y

rasults from the instant patent application when & BEuropaan patent application claiming priodty o the instant patent
application is flad. See 37 CFR 1142

The appiicant is reminded that the EPO's Rube 1411} EPC (Buropean Patent Convention) requires applicants to submit a
copy of search rosulls frony the instant application without defay in a Bwopean patant application that claims prioily ©
the instant application,

2. Opt-Dut of Authorizations to Permit Access by a Foreign Intellectual Property Office{s}

{1 application-as-fled, If this box is checked, the USPTO will not be providing a participating foraign 1P offior with
any documents and infemation identified in subwection 1A above,

{ application. i this box is chackst, the USPTO will not be prowiding the EPO with search rasults from ths instant
application.

NOTE: Once the application has published or is otherwise publicly available, the USPTQ may provide acress to the

application i acoordancs with 37 OFR 114,
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SOl

Attorney Docket Number

Application Data Sheat 37 CFR 1.76

Application Number

Title of fnvention

Applicant information:

Froviding sesigrmernd imformaticet in Hes saction dues not subsalituls for sampiiaresw

o have an gesignment recordest by the Olfice,

il ary mgquirernsnt of part 3 o Tdle 3T T ORK

Applicant 1

H the apphoant is the inventor {or the remaining joint invenior or rventors under 37 CFR 1.45), this section should not be complatad.
me» informabion ko be proviced it this ssclian s the name ang address of the legal eprassntabve who is the spplivand under 3¥ COFR
143, or the name and adolress of the assighen, pamaon o wham i invendor is under an abligation (o assign the invendion, or pamon
wha othersize shows sulficient proprictary inferost in the miatier who is the applivant under 37 CFR 148 the applicant is an
applicant under 37 CFR 1,48 {assignee, person to whom the irventor 15 obligated 1o assign, or ;\eracw who othenvise shows suffisient
proprietary interest} together with ong or maore join invardors, than e bt irventor or invertors who are also e appliicant should be
itoniifiod in this seclion.

{3 Lega Representative under S8 USQ 147 Y Woint nventor

{3 Person to whom the Inventor is obfigated to awign. Y Pervon wha shows suliciant proprietary interest

H applicant is the legal representative, indicate the authority 1o file the patentd application, the invenior s

Name of the Decsased or Legally npapacitatsd Inventon

If the Applicant is an Organization check here,

Crgardzation Name ENKinatios, Inc.

Mailing Address information For Applicanh

Address ¢ 1071 Mississipp Slest

Address 2

Gity San Francisoo State/Provings CA
Country | US Postal Qade Q4107

Phione Number

Fax Mumbey

Emall Addreas

Additional Applicant Data may be gensrated within this foom by salacting the Add tutlon,

Assignee Information including Non-Applicant Assignee Information:

Providing assignmend information i this seclion does not substitide Tor compliancs with any requirament of pant 3 of Title
37 of CFR o have an assignment racarded by the Office.
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Attorney Docket Numnbaer CRRNNIGDEM
Application Data Sheet 37 CFR 1.76 4

Apphication Numbsr 15/058.910..
. . AETHQUS AND DEVICES FOR PERFORMING ELECTRICAL STHMU 'y TREAT VARIOUS
Title of invention METHQDE AND DEVICED FOR PERFORMING RLECTRICAL STIMULATION TO TREAT VARIOUS

CONDITHONS

Assignes 1

Caomplate this section i assignes Information, including portapplicant assignes information, is desired to be included on the patent
application publication. An assignee-anplicant identified i the “Applicant infarmsiion” section will appsar on the patent spplicstion

patent application publication,

publivafion as an applicant. For an assighes-applicard, complels his section only # identification oy an assigree is sl dosired on the

i the Assignes or Non-Applicant Assignee is an Organization check hawe, &

Organization Name SMikinatics, Ing.

Mailing Address information For Assignes including Non-Applicant Assignes:

Address 1 101 Missisaippt Street

Address 2

City San Francisoo State/Provinee LN
Country! Us Postal Code D107
Phong Number Fax Numnber

Eoal Address

Additional Assignse or Non-Applicatt Assignes Date may Dr gensrated within this form by
safecting the Add button.

Signature:

NOTE: This Application Data Sheel must be signed in accordance with 37 CFR 1.33{b). However, if this Application

suhsection 2 of the “Authorization or Opl-Out of Authorization to Permit Access” section, then this form must
also be signed in accordance with 37 OFR Lid{o).

See 37 OFR 1.4} for the manner of malking signatures and cerlifications.

Signature |[Aohmey U Hanf Date (YYYY-MMDDY 016035
First Nams | Johney Last Name | Han Ragistration Number | 48588

Additional Signature may be generated within this form by selecting the Add bulton,
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Application Data Sheat 37 CFR 1.76

' : AETHOQUES AND DEVICES FOR PERFORMING ELECTRICAL STiMU i TREAT VARIOUS
Titie of Invention g’*‘:};\g{‘?‘?g\ﬁiﬁ DEVICES FOR PERFMORMING ELECTRICAL STIMULATION TQO TREAT VARICGUS

This collestion of informadion s reguired by 37 CFR 176 The mforrosdion is required fa obiain of retuin 3 benelit Iy the public widoh
is to file {angd by the LUSPTO o proness) an applinalion. Gonfidentally s governed by 38 US4 122 ami 37 CFR 114, T
soliachion i estimated o take 23 mirudes o complete, including gathering, praparing, and sebonilting the compleled application dala
shaet form o the USPTO, Tive «dll vary depanding upon the mdividusd case. Sy corprmants on the aroount of fires you remire o
eobpleis this forrn andior suggestians for reducing this burder, should be sant ta the COhisd Informabaon Officer, U8, Fatent and
Trademark Office, U S, Degartment of Commerce, P Box HED Almeaxing, VA Z28134485%. DOROT SEND FEES OR
COMPLETED FORME TG THIS ADDRESS. SEND TO! Conurissioner for Patents, P.O, Box 1488, Alexandria, VA 233131480,
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U8, Patentand Trederark Gifios; US. DERPARTHMENT OF QUMMERCE
Linder the Poparacrd Reduttiug Aot of 1895, 50 porsons g raquired 16 respond o 3 consfon of information unless X daplays a valid OMB contrst number

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEETY (37 CFR 1.76)

Adtornsy Docket No.r EMENNZDOSET

Sooees

riteot | METHODS AND DEVICES FOR PERFORMING ELECTRICAL STIMULATION TO
 invention | TREAT VARIOUS CONDITIONS

Az the balow named Inventar, | haraby deciare that

| Tris daclaration ™

s direciad to L1 The aftached application, or
| i HE RN et

T United States application or PCT intemational appiicstion number 14/085,639

sed o NOVEMber 20, 2013

Tha sbova-dentifiod applicetion was made or suthorived to be mads by me,

i hefieve that | am the ariginal inventor or an original inint iovenior of 2 claimed invention in the appfication,

Uhereby acknowladge that any wilitd false statement rade in this decloration is punishabile under 18 U.S.C. 1081
by fine or imprisonment of and mone than five {8} years, or bhoth.

WARNING:

Patitionzrfapplicant is cautioned o avold submitiing personal infarmation in docurasnts fled in s patent appkication that may
contribute 1o idendity thefl. Povsanal information such as soddal sacurity assmbees, bank scoont dumbers, oF oradit cans manbecs
(other than & check or credit card authorization farm PTG-2038 subwitted for payment putposes) is never required by the USPTO
to suppeit 8 padition or an application. I this type of prrsonal information is inchided In documments submitad to e USPTQ,
belitionars/applicants should consider redacting such personal nformation from the dosuments before submitting therm to the
USPTQ. Petitionafapplicant is advised that the rectsd of 4 patent application is available to the public after publication of the
apphication {urlsss a non-publication reguest in compliance with 27 OFR 1,21 3} fg rmads i the application) or issuance of o
patant, Furthermore, tha record from an abendoried application may alag be available o the public if tha applivation is
referenced in # published application or an lssued patent (386 37 CFR 1.1 4}, Checks and oredit card authorization fuems
PTCWI038 submitted for paywmant purposes ars not retainad i the application file and thereiprg are not pubiily availsblae,

LEGAL NAME OF INVENTOR

ventor Qame%R ggj}}é‘ETT ~ Dale (Optional) : {l ] :24‘5} )3
Sigrature: 4 tﬁf#m """"" T —n {

-
Nedm: An applisetion duda sheet (PTOISIAMNS or b
Usa an addiional PTOSES/AIA0T form B each st

th including naming the srdir inventive antity, must accompany this farm,
Al eentor.

This cultection of iormation fs required by 33 USLC. 115 and 37 CFR 185 THe INSemation 8 required 1o 00l or ratam o baneht by S pubsiic whint is & fle (and
2y the USPTL o process) an appioatin. Confidentialty it grvarmst by 35 U.8.00 122 and 37 CFR 1.7 and 1,94, This colisction is sstimted 10 take § miriits to
e, Inaluding getheriag, preparing, sod submithng the somplelsd application fomm 1 fie URPTE. Time wit ity depanding upon the lndividual cass. Ay
Somymants on e ot of M you regquire to sorplay s form ety sugueshines for meciiieing s baesen, shaukl be sent to the Thist Inbamaton OFicer, L8,
Patant and Trasmael Ofios, WA, Department of Commans, P01 BOY 1455, Alexandria, VA 223121450, 0¥ WOT SEND FEES QR COMPLETED FORME TO
THIS ADDRESS. 8END TO: Conwnlesioner for Patants, .0, Box 1458, Alexansdrla, VA 323131450,

# v gl nasistance i complefing the fom, sof 1-800-PTI9950 sag £0edt anlion 2.
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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
15/056,910 02/29/2016 2183 730 EMKNNZ00504 3 3
CONFIRMATION NO. 1982
40518 FILING RECEIPT
LEVINE BAGADE HAN LLP
5400 GENG AOAD, SUITE 120 O

PALO ALTO, CA 94303
Date Mailed: 03/14/2016

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)

EMKinetics, Inc., San Francisco, CA;
Assignment For Published Patent Application

EMKinetics, Inc., San Francisco, CA

Power of Attorney: None

Domestic Priority data as claimed by applicant
This application is a CON of 14/676,635 04/01/2015
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: 03/14/2016

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 15/056,910

Projected Publication Date: 06/23/2016
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
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community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop

technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482-6800.
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 15/056,910
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
(37 CFR 1.16(a), (b), or (c)) N/A N/A N/A 70 N/A
SEARCH FEE
o o o N/A N/A N/A 300 N/A
EXAMINATION FEE
N FEE N/A N/A N/A 360 N/A
TOTAL CLAIMS ) *
(37 CFR 1.16(i)) 3 minus 20= X 40 = 0.00 OR
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) 3 minus 3 = x 210 - 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 730 TOTAL
APPLICATION AS AMENDED - PART I
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
i Total . i = =
> (37 CF% ?.16(i)) Minus X = OR
a Independent * Minus | *** =
E (37 CFR 1.16(h)) X = OR
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
{Column 1) {Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
1N} Total * Minus * = =
= (37 CF% ?.16(i)) g OR
% Independent * Minus | *** = . ~ OR
L (37 CFR 1.16(h)) -
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

* 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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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 |
15/056,910 02/29/2016 Daniel R. BURNETT EMKNNZ00504
CONFIRMATION NO. 1982
40518 FORMALITIES LETTER

LEVINE BAGADE HAN LLP

2400 GENG ROAD, SUITE 120 IR VSRR

PALO ALTO, CA 94303 000000
Date Mailed: 03/14/2016

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION

FILED UNDER 37 CFR 1.53(b)
Filing Date Granted
Items Required To Avoid Abandonment:

An application number and filing date have been accorded to this application. The item(s) indicated below,
however, are missing.

Applicant is given TWO MONTHS from the date of this Notice within which to file all required items below to avoid
abandonment. Extensions of time may be obtained by filing a petition accompanied by the extension fee under
the provisions of 37 CFR 1.136(a).

+ Surcharge as set forth in 37 CFR 1.16(f) must be submitted.
The surcharge is due for any one of:
« late submission of the basic filing fee, search fee, or examination fee,
+ late submission of inventor's oath or declaration,
« filing an application that does not contain at least one claim on filing, or
+ submission of an application filed by reference to a previously filed application.

SUMMARY OF FEES DUE:

The fee(s) required within TWO MONTHS from the date of this Notice to avoid abandonment is/are itemized
below. Small entity discount is in effect. If applicant is qualified for micro entity status, an acceptable Certification
of Micro Entity Status must be submitted to establish micro entity status. (See 37 CFR 1.29 and forms
PTO/SB/15A and 15B.)

+ $ 70 surcharge.

+ $( 0) previous unapplied payment amount.

+$70 TOTAL FEE BALANCE DUE.

Items Required To Avoid Processing Delays:

Applicant is notified that the above-identified application contains the deficiencies noted below. No period for
reply is set forth in this notice for correction of these deficiencies. However, if a deficiency relates to the inventor's
oath or declaration, the applicant must file an oath or declaration in compliance with 37 CFR 1.63, or a substitute
statement in compliance with 37 CFR 1.64, executed by or with respect to each actual inventor no later than the
expiration of the time period set in the "Notice of Allowability” to avoid abandonment. See 37 CFR 1.53(f).

+ A properly executed inventor's oath or declaration has not been received for the following inventor(s):
page 1 of 2
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Daniel R. BURNETT

Replies must be received in the USPTO within the set time period or must include a proper Certificate of Mailing
or Transmission under 37 CFR 1.8 with a mailing or transmission date within the set time period. For more
information and a suggested format, see Form PTO/SB/92 and MPEP 512.

Replies should be mailed to:

Mail Stop Missing Parts
Commissioner for Patents
P.O. Box 1450

Alexandria VA 22313-1450

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web, including a copy
of this Notice and selecting the document description "Applicant response to Pre-Exam Formalities Notice".
https:/sportal.uspto.gov/authenticate/AuthenticateUserLocalEPF.html

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or
visit our website at http.//www.uspto.gov/ebc.

If you are not using EFS-Web to submit your reply, you must include a copy of this notice.

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.

/hkquach/
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PTO/AIA/4 (11-15)
Approved for use through 04/30/2017. OMB 0651-0032
U.S. Patent and Trademark Cffice; 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 CMB control number.

Attorney Docket Number | EMKNNZ00504

Application Data Sheet 37 CFR 1.76

Application Number

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:

Remove
Inventor [1

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
+| |paniel R. BURNETT ]

Residence Information (Select One) e US Residency Non US Residency Active US Military Service

City | Pan Francisco State/Province | [CA Country of Residenceé | IS

Mailing Address of Inventor:

Address 1 h88 Teresita Boulevard
Address 2
City | San Francisco State/Province | |CA
Postal Code 04127 Countryi | us

All Inventors Must Be Listed - Additional Inventor Information blocks may be
generated within this form by selecting the Add button.

Add

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 10518

Email Address Patent@l BHIP.com | AddEmail | |Remove Email

Application Information:

Title of the Invention mﬂmm
Attorney Docket Number| EMKNNZ00504 Small Entity Status Claimed [X]

Application Type Nonprovisional -
Subject Matter tility v
Total Number of Drawing Sheets (if any) 37 Suggested Figure for Publication (if any)

EFS Web 2.2.12
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PTO/AIA/4 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Cffice; 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 | EMKNNZ00504

Application Data Sheet 37 CFR 1.76

Application Number

. . 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 US.C. 111(c} and 37 CFR 1.57{a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section(s) below (i.e., “Domestic Benefit/National Stage Information” and “Foreign Priority Information”).

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a).

Application number of the previcusly 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 US Patent Practitioner () Limited Recognition (37 CFR 11.9)
Customer Number F0518

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.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 14676635 2015-04-01

4

EFS Web 2212
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PTO/AIA/4 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Cffice; 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 | EMKNNZ00504

Application Data Sheet 37 CFR 1.76

Application Number

. . METHODS AND DEVICES FOR PERFORMING ELECTRICAL STIMULATION TO TREAT VARIOUS
Title of Invention

CONDITIONS
Prior Application Status | |Patented v
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 It\bandoned - Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
14085639 [Continuation of | 13456016 012-04-25
Prior Application Status | [Expired -
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
13456016 [Continuation of -] PCT/US2010/054167 2010-10-26
Prior Application Status | Expired - Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
PCT/US2010/054167 [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 P009-07-23
Prior Application Status [pbandoned v Remove
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 - Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
11866329 [Claims benefit of provisional ~| 60848720 P006-10-02

Additional Domestic Benefit/National Stage Data may be generated within this form

by selecting the Add button. Add

Foreign Priority Information:

EFS Web 2.2.12
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PTO/AIA/4 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Cffice; 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 | EMKNNZ00504
Application Data Sheet 37 CFR 1.76

Application Number

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.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
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).

Remove

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.

EFS Web 2.2.12
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PTO/AIA/4 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Cffice; 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 | EMKNNZ00504
Application Data Sheet 37 CFR 1.76

Application Number

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 (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.

EFS Web 2.2.12
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PTO/AIA/4 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Cffice; 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 | EMKNNZ00504

Application Data Sheet 37 CFR 1.76

Application Number

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; 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.
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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.
14/676,635 filed April 1, 2015, which 15 a continuation of U.S. Patent Application Serial No.
14/085,639 filed November 20, 2013 {now U.S. Patent No. 2,002 477 issued April 7, 2015},
which 1s a continuation of U8, Patent Application Senial No. 13/456,016 filed Apuil 25, 2012
{now Abandoned), which is a continuation of PCT International Patent Application Namber
POT/USZ2010/054167, filed October 26, 2010, which claims benefit of priority to ULS.
Provisional Patent Application Serial No. 61/279.883 filed October 20, 2009, Each of the
above referenced apphcations 1s incorporated herein by reference in their eatirety. U5, Patent
Application Serial No. 14/083,639 filed November 20, 2013, 1s also a continuation-in part of
LS. Patent Application Serial No. 12/508,529 filed July 23, 2009 {now Abandoned), which is
a continuation-in-part of LS. Patent Application Serial No. 11/866,329 filed October 2, 2007
{uow Abandoned), which claims priovity to U.S. Provisional Patent Application Senal No.
GO/848,720 filed October 2, 2006, Each of the above referenced applications is mcorporated
herein by reference in their entirety.
{0002] The following applications are also mcorporated herein by reference m their
entivety for all purposes: LS. Patent Application Serial No, 12/508.529 filed July 23, 2009,
which is a continuation in part of U.S. Patent Application Senal No. 11/866,329 filed October
2, 2007, which claims poonity to U.S. Provisional Patent Application Serial No. 60/848,720
filed Qctober 2, 2006; ULS. Patent Application Serial No. 12/695,087 filed Javuary 27, 2010,
which 1s a continuation of 1.S. Patent Application Serial No. 11/332,797 filed January 17,
2006; U.S. Patent Apphcation Senial Nos. 12/509,362 hiled July 24, 2009; 12469 365 tiled
May 20, 2009 which is a continuation of L1.S. Patent Application Serial No. 11/866,329 filed
Qctober 2, 2007 which claims priovity to ULS. Provisional Patent Application Serial No.
60/848 720 filed Ociober 2, 2006, and 12/469 623 filed May 20, 2009 which is & continuation
of ULS. Patent Application Serial No. 117866329 filed October 2, 2007 which claims priority
to U8, Provisional Patent Application Sertal No. 60/848,720 filed October 2. 2006; and

127509304 filed July 24, 2009 which is a continuation of U8, Patent Application Serial No.
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12/508,529 filed July 23, 2009 which is a continuation-in~part of 118, Patent Application
Serial No. 11/866,329 hiled October 2, 2007 which claims priority to ULS. Provisional Patent
Application Serial No. 60/848,720 filed October 2, 2006; and 127509348 filed July 24, 2009
which is a continuation of U8, Patent Application Senal No. 12/508,329 filed July 23, 2009
which is a contimsation~in~part of UL.S. Patent Application Serial No. 11/866,329 filed October
2, 2007 which claims priority to U.S. Provisional Patent Application Serial No. 60/848,720
filed October 2, 2006,

BACKGROUND
{0003] The concept of pulsed electromagnetic stimulation (PES) was first observed by
the resowned scientist Michael Faradayv m 1831, Faraday was able to demonstrate that time
varying, or pulsed electromagnetic fields have the potential to induce current in a condoctive
ohject. Faraday's experimental setup was stmple, He tound that by passing strong electric
current through a coil of wire he was able to produce pulsed electromagnetic stimuli, This
pulsed electromagnetic stimulus was able to induce the flow of current n a nearby electrically
conductive body.
{0004] In the vears since the discoveries of Faraday, pulsed electromagnetic
stimulators have found apphcation in countless areas of scientific investigation. In 1963, the
scientists Bicktord and Freming demonstrated the use of electronagnetic stimulation to mduce
conduction within nerves of the face. Later, in 1982 Polson et al,, UL 8. 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, recordmg the

first evoked potentials from electromagnetic stimulation.
{0005] {One of the earliest practical applications of electromagnetic stimulating

technology took the formt of a bone growth stimulator — a device that emploved low frequency
plsed electromagnetic fields {(PEMF} to stimulate bone repair. They first found use
approximately 20 years ago i the treatment of non heahng fractures, and are slowly becoming
the standard of care for this condition.

j0006] As investigators have studied the effects of electromagnetic fields on fracture
healing, it has been demonstrated that PEMFs can not only facilitate fracture healing but also

promote nwnerous other positive effects on the human body, mchuding: (1) causing muscles to
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contract,

(2 altening nerve signal transmission to decrease experienced pain, and {3} causing
new cell growth in cartilage. These powerfal effects of pulsed electromagnetic stimulation
have been well established in laboratory studies of animal models and also i multiple large,
double blind, placebo controlled studies of human subjects published in the medical lterature.
[0007] Ernickson’s ULS. Patent 5,181,902, 1/26/1993, which describes a device nsing a
double transducer system with contonred, flat wound transducers intended to generate

wested to be

o

therapeutic flux-atded electromagnetic fields in the body. The device is sug
conformed to the contour of the pattent’s back and mcorporates an adjustable belt mto the
design. This system, as it 1s described, is disadvantageouns in at feast two respects. First, the
flat, wound nature of the coil in this device is limited in #is delivery of pulsed electromagnetic
fields to deep tissues of the body. Second, the ngd nature of this device, intended to provide
bracing for patients recovering from spinal fusion surgenes, may prove ancomfortable to some
patients, especially in debivering therapy to regions of the body other than the back, such as the
knee, efbow, hand, or other joints and tissaes.

{0008} . S. Patent 6,086,523, which discloses a device that has a single coil in the
shape of a “C” where the intensity of the electromagnetic field is between the ends of the “C”.
That point must be emploved diwectly over the target nerve or musele to be stimudated. The
coil 1s toroidal in configaration and utitizes a unigue core of vanadiom permendur in the
preferred form. One of the disadvantages of this device is that it requires a trained techmcian
to treat the patient and to properly hand hold the open end of the “C7 over the targeted nerve or
muscle to be stimudated. The device is not portable and s designed for use 1 hospitals or
stmitlar mstitutions. Also the vanadium permendur core is required 1o increase the strength of
the eleciromagnetic field to be strong enough to be effectively used. The design, shape and
configuration described in Davey and other prior art devices, require the electromagnetic
stimulator to be hand operated during use.

{0009] Tepper in ULS. Patent 5,314,401, 87241994 describes a pulsed electromagnetic
field transduocer that 18 intended to be conformable to the contour of a patients bady. The
PEMF transdocer wn this application is described as having a desired form and saefficient
rigidity to maintain an anatomical contour. This system is disadvantageous m a number of
respects. First, the desired contouring of this device will require that a significant munber of

different sizes be manufactured to accommodate the comtours of an eadless variety of body
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shapes. Second, the intended device does not incorporate markings to ensure that the device is
placed in a correct alignment over the targeted area of the body. Fmally, this proposed device
utilizes flat, wound cotls, providing PEMFs that do not penetrate as deeply or as uniformly
into body tissues as those fields produced by solenoid cotls.

0010} 1o US. Patent 6,179,770 B, 173072001, Mould describes dual coil assemblies
in a magnetic stunulator for neuro-muscular tissue, with cooling provided for the transducer
coil. This device is intended 1o be held by a trained user over the targeted regions of the body
m order to deliver PEMF therapy. The design of this device is linuted by the difficult nature
of manipulating a single coil and the cost-intensive requirement of using highly skilled
medical personnel for operation.

{0011} Parker in U.S. Patent 6,155,966, 12/5/2000 describes a wearable article with a
permanent magnet/electromagnet combination device 10 be nsed for toning tissue with
focused, coherent EMF, This device 15 disadvantageous in several respects. First, this device
15 intended 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 inberently inconsistent and non-
waiform method for delivery, especially difficalt with the intention of the device to provide a
focused electromagnetic stimudus, Second, the device combines a static magnet with the
electromagnet assembly in an attempt to create a unipolar, negative polarity field. This form
of electromagnetic field stimulation has not been demonstrated to be effective m the treatment
of osteoarthritis, musculoskeletal pam, or atrophy treatment.

{0012] March’s LS. Patent 6,200,259 B1, 3/13/2001 describes a device with
glectromagnetic field coils applied front and back to a patient for tregting cardiovascular
dizease by angiogenesis. An EMF dosage plan contemplates, multiple coil smplants and pulse
variables including carrier frequency, pulse shape, duty cvele, and total time exposed. This
device describes the placement of cotls around the regions of tissues in which collateralization
of blood flow (or angiogenesis) is desired. The design contemplates apphications including the
use of coils erabedded in a cloth wrap, which could be worn as a garment swrrounding the
body area of interest. Alernatively, an applicator with embedded coils to be placed around an
arm or a leg to deliver the desired field is described. 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
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circumstances where PEME stimulation can provide dramatic opportunities for the treatment
of ostecarthritis, and musculoskeletal paing including tendonitis, borsitis, and muscle spasms.
Forthermore, this device 1s disadvantageous in the fact that it does not provide for the use of
solenoid-tvpe coils for the delivery of PEMF.

0013} Polson™s ULS. Patent 3,760,124, 6/16/1998 describes a magnetic stimulator of
neuro-muscular tissue. A reserve capacitor providing more efficiency in the control cirouityy is
devised. The descniption of the device, however, describes the stimulating coil in broad,
generic terms, and does not contemplate application of the coil in any type of body applicator
or other specific method for debivening PEMF 1o targeted areas of the body. As a result, this
device is disadvantageous, in the respect that 1s does not provide for any method or delivery
systent o provide consistent, uniform PEMF stimulation.

{0014] Schweighofer’s U.S. Patent 6,123 638, 9/26/2000 describes a magnetic
stimulation device which consists of a stimulation coil, a high-voltage capacitor, and a
controllable network part. Thes device s intended to differentiate stself from low-voltage, low
current devices by using a specific high-voltage, high current design to deliver PEMYF for the
purpose of triggering action potentials in deep nenromuscular tissue, This coil in this device is
described as having a difficult and expensive to use hand-held configuration.

0015} Lin i U.S. Patent 5,857 957 issued fan. 12, 1999 teaches the use of functional
magnetic stimulation for the purpose of mducing a cough function m a mammalian subject.
The description of the device provides for the use of hand-held stimwulation cetl, intended to be
placed over the anterior chest of the sabject for the purpose of stimulating nevves to indace a
cough, This system is disadvantageous in the requivement of hand-held delivery which s
difficult and inconsistent. The deseription contemplates use of the device in the induction of
cough, and does not contemplate extension of the use of the device into other areas of
neurormuscular stimulation,

{0016] Tepper in ULS. Patent No, 6,024,691, issued 2/15/2000 describes a cervieal
colar with integral transducer for PEMF treatment. The description of this device provides for
the ase of a single coil transducer, formed mito the shape of a cervical collar. This system s
disadvantageons in several respects. First, this device does not provide for the use of solenoid-
type coils i the delivery of PEMF, which can provide a aniform and consistent signal.

Second, the sem-ngid design of the collar complicates the delivery of PEMF 1o persons of
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differing body sizes. Thatis, for a person with a larger than average (or smaller than average)
size neck, the design and semi-rigid nature of the device would make an exacting fit difficult,
thereby dinmmnishing the effectiveness of any dehivered therapy. Furthermore, this device is
designed to inumobilize the neck and is therefore not applicable to most patients. Lastly, the
device must be lowered over the head making apphication difficalt.

{0017} Erickson in 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-nigid transducers, intended to be conformable to a selected anatomical contowr. This
device m disadvantageons in respects sumilar to those of Pollack 5,401,233, in that the device
does not provide for the use of solenoid-type coils. Furthermore, this device is intended 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 to wear, especially for a person who would not require bracing (such as in the
treatment of arthritis, muscle spasm, or other forms of musculoskeletal pam).

{0018} Kolt in LS. Patent No. 5,518,495, issued 5/21/1996 describes a coil wound on
a large bobbin that perraits the insertion of an anm or a leg into the field of the coil for PEMF
type therapy. This device 1s disadvantageous o several respects. First, the descentbed use of a
bobbin, around which the wire for the stimulating coilis wound provides for the treatment of
certain areas of the body, but is certainly limited 1o its ability to deliver therapy to areas of the
body such as the hips, shoulder, back, neck, ete. That i, the constraints of our htuman anatomy
make i nearly impossible to approximate a metal bobbim, and thus the stimulating coil, to
regions of the bady such as the ball and socket joints of the hip or shoulder, where the round
metal bobbin would strike the torso before it allowed the stimulating coils to adequately
blanket with therapy the arm and/or joint in the hip and shoulder. Similarly, the use of a metal
bobbin for the delivery of PEMF stimulation to the back would necessitate a large,
cumbersome delivery svstem (into which the entire body would have to fit} in order to
adequately deltver stimulation to targeted arcas on the back or torso. Second, the device s
described as a vigid bobbin throvgh which the extremity is placed. This format makes
application more difficult in that the applicator cannot be worn and therefore does not provide
for consistent ideal placement of the extremity to maximize field effects. In fact, most designs

of a similar nature gre climc-based devices and, therefore, would not be amenable to home
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healthcare applications as with the current invention. Third, the device described magnetic
field within the bobbin is mtended to have a maximum magnetic Hox density m the range of
4.5 to 6 gauss. Studies (such as Trock et al in the Journal of Rhewnatology 1994; 21(10):
1903-1911) bave shown that PEMF stimulation in the range of 153-25 or more gauss are
effective n the freatment of osteoarthritis or other musculoskeletal pam conditions.

{0019} Pollack in U.S. Patent No. 5,014 699, issued 5/14/1991 descnibes a coil wound
around the cast on an appendage for the delivery of PEMF treatment to fractored bone. The
described device has shown promise for the treatment of fractured bone, especially nonunion
or defayed healing fractures, However, the description of the device does not provide for
extension of thiz application to the treatment of other conditions, such as arthritis,
musculoskeletal pain, or atrophy.

{0026} Imran in US Pat App No 2006/0052839 filed 9/7/2003 describe the use of an
unplantable stirmulator for the treatment of clwonic back pain. While this modality may be
effective at treating back pain, it requuires a major sargery and will eventually suffer from
habituation as the area around the neadle fibroses and the nerve becomes deadened to repeated

stumulation.

SUMMARY
{0021} {n certam variations, systemns for elecromagnetic induction therapy may
include one or more conductive coils disposed within or slong an applicator. The coils may be
configured 1o generate a magoetic field focased on a target nerve, muscle or other body tissaes
i proximiy o the coil, One or more sensors may be utitized o detect electrical conduction in
the target nerve, to detect a muscular response caused by an electrical conduction 1w the target
nerve, or to detect stimulation of a nerve, muscle or other body tissues and to provide feedback
about the efficacy of the apphed clectromagnetic induction therapy. A controller in
communication with the sensor may be adjustable to vary a current through the at least one
coit 50 as to adjust the magaetic field tocused upon the target nerve, muscle or other body
tissues. Optionally, a user or patient may detect stimudation of a nerve, muscle or body tissue

and the therapy may be adjusted based on feedback from the user or patient.
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6022} {n certain variations, the applicator may be configured to internuttently apply or
deliver pulsed magnetic fields to a target nerve, muscle or tissue without causing habituation
of the target nerve, mascle or tissue.

10023] In certain variations, methods of electromagnetic induction therapy may include
one or more of the following steps. A first portion of a patient’s body may be positioned
relative to or in proximity to an applicator or an applicator may be positioned relative to or in
proxamity to a first portion of a patient’s body, such that a target nerve, muscle or tissue within
the first portion of the body 13 in proximity to one ov more conductive coils disposed within or
along the applicator. A current may be passed through a coil to generate a magnetic field
focused on the target nerve, muscle or tissue. An electrical conduction through the target
nerve, & muscular response caused by an electrival 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 mdicative of the electrical conduction or
stimulation may be received, which provides feedback about the efficacy of the applied
electromagnetic induction therapy. The current may be adpasted by a controller in
communication with the conductive coils based on the feedback.

{0024} Optionally, a user may detect stimulation of a nerve, nuiscle or body tissue and
the therapy may be adjusted based on feedback from the user. In certain variations, pulsed
magnetic frelds may be intenmittently applied or delivered a target nerve, muscle or tissue
without causing habitoation of the target nerve, nwscle or tissue, Such intermittent magnetic
fields may be used to treat chronic conditions, e.g., chronic pain, without causing habituation,
{0025} In certain variations, applicators may be ergonomic or mayv be designed or
configured to accommodate, approximate or be positioned relative to or in proximity to
specific regions of the body or anatomy. The specific regions of the body or anatony may be
positioned relative to the applicators, or the applicators may be positioned relative to the
specific regions of the body or anatomy to treat various conditions, for example, osteparthritis,
arthritis, back or neck pain, atrophy or paralysis, chronic pain, phantom or neuropathic pain,
neuralgia, migraines, orthopedic conditions.

j0026] Other features and advantages will appear hereinafier, The features and
elements described heremn can be used separately or together, or in vartous combinations of

one or more of them.
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BRIEF DESCRIPTION OF THE DRAWINGS
{6027) The drawings constitute a part of this specification and include exemplary

embodiments of the invention, which may be embodied in vanous forms. 1t 18 to be understood
that in some instances various aspects of the embodiments mayv be shown exaggerated or
enlarged to facilitate an understanding of the embodiments.

j0028] FIG. 1 15 a schematic view of an apparatus for magnetic induction therapy
according to a first variation,

{6029] FIG. 2 15 a schematic view of an apparatus for magnetic induction therapy
according to a second variation.

{0030 FIG. 3 15 a schamatic view of an apparatus for magnetic induction therapy
according to a third vanation.

{0031] FIG. 41w a schematic view of an apparatus for raagnetic induction therapy
according to a fourth variation.

{0032} FIG. S is a schematic view of an apparatus for magnetic induction therapy
according to a fifth variation.

{0033} FIGS. 6A-6D are schematic tustrations depicting a hrst method of use of an
apparatus for magnetic mduction therapy. This method 15 based on adjusting the position of the
conductive coils so to optimize a magnetic flow applied to a target nerve.

0034] FIGS. 7A-7D are schematic itlustrations of a second method of use of an
apparatus for magnetic induction therapy. This method is based on locking the conductive

cotls 1 position once electrical conduction In a target nerve has been detected.

{0035} FIG. 8 1s g schematic view of a vanation that includes a plarality of sensors.
j0036] FIGS. 9A-8D are schematic representations of different garments adapted to

operate as apparatus for magnetic induction therapy.

[6037] FIG. 10 15 a schematic view of an apparatus for providing electrical stimmlation.
{0038] FIG. 11 is a schematic view of another variation of an apparatus for providing

electrical stimulation.

{0039} FI1G. 12 shows a schematic view of an energy emitiing system meluding a
microneedle patch sensor.

{10049} FIG. 13415 shows magmiied bottom views of variations of microneedle

patches.
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10041} FIGS. 16-17 shows magnified side views of variations of a micronesdle patch,
{0042) FIG. 18 shows a magnified bottom perspective view of a microneedie patch.
{0043] FIG. 19 shows a representative cross sectional view of the skin composed of an

outer stratum corneum covering the epidermal and denmal lavers of skin and the underdying
subcutaneons fissue, with a vaniation of a microneedle patch attached thereto.

0044] FIG. 20a shows a magnified side view of a variation of a microneedle patch
including multiple electrodes.

{0045] FIG. 20b-20D show variations of a microneedie patches including muldsiple
electrodes.

[0046] FIG. 21 shows a schematic view of an energy emitting svstem including a
microngedle patch sensor placed behind a subject’s knee.

{0047 FIGS. 22-23 show schematic views of energy emitting systems mcluding an
electrode needle and sensor.

0048} FIGS. 24-25 show schematic views of energy ennitting systems meluding an
electrode needle without a sensor,

{0049 FIG. 26 shows a schematic view of an energy emitting system incloding o
microneedle patch for providing stimulation.

{6030] FIGS. 27-28 show schematic views of energy emifting sestems including an
electrode needle and microneedle patch for providing stunulation.

0051} FIG. 29a-29d show a prospective, side, top and rear views of an energy
emitting device n the form of a foot cradle.

{0032} FIGS 30A-30B show schematic views of an energy emitting device 1n the form
of a knee support.

[0033] FiGs. 31A-318 show a schematic view of a varation of an arm applicator and a

foot, knee or leg apphcator.

{0054] FIG. 32 shows a schematic view of a variation of a back applicator.
HUERY FIG. 33 shows a schematic view of ¢ varigtion of a system including a back

apphicator, a sensor and logic controller,
j0056] FIG. 34 shows a schematic view of svstens including multiple back applicators,

a sensor and ogic controller.

10
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{0057] FIG. 35 shows a schematic view of a vanation of a system meluding a back
applicator held on a patient’s body by an ergonomic positioning element in the form of a belt
and a logic controller.

{0038} FI1G. 36 shows a schematic view of a variation of an applicator designed to

stimulate a nerve responsible for phantom or nearopathic pain.

0059] FIG. 37 shows a schematic view of a variation of a facial neuralgia applicator.
{0060] FIG. 38 shows a schematic view of a variation of an apphicator which may be

placed over the occipital nerve for the treatment of migrames.

j0061] FIG. 39 shows a schematic view of a variation of an applicator which may be
placed pver 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 proximity o a kaee or popliteal
nerve.

0063 FIG. 41 shows a schematic view of a system fncluding a vanation of a back
apphicator 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 desired stimulos may be automatically adjusted as a result of

fibroses.

J006S) Fiaures 43A and 43B show vartations of a coil device positioned on a skull,
DETAILED DESCRIPTION

j0066] {n certamn variations, apparatus and methods for magnetic induction therapy, in

which dosage of magnetic energy can be regulated according to conduction in a target nerve
exposed to the magnetic field are provided.

{0067] In certain variations, apparatus and methods for magnetic mduction therapy, in
which the flow of magnetic energy can be adjusted divectionally by the patient or a healtheare
provider without altering the position of a housing contaiming conductive coils that produce the
magnetic field are provided.

{6068] [n certain variations, apparatus and methods for treating a vanety of atlmaents by

providing energy o a target nerve, for example magnetic energy, electrical energy or

IR
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ultrasound energy, at a location and in an amount optinnzed by detecting conduction m the
target nerve are provided.

{0069 In certain variations, an energy enitting apparatus for dehivering a medical
therapy that includes one or more energy generators, a logic controller slectrically connected
to the one or more energy generators, and one or more sensors for detecting electrie
conduction 1 a target nerve, which are connected to the logic controller is provided. The one
or more energy generators produce energy focused on the farget nerve upon receiving a signal
from the logic contreller, and the applied energy 18 varied by the logic controlier according to
an input provided by the one or more sensors based on electric conduction in the target nerve,
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.

{0070] The applied energy may be a magnetic field, an electrical field, an nltrasound, a
visible light, or an infrared or an ultraviolet eaergy. When a magnetic field 1s apphed, the
energy-emitting device is an apparates that provides a magnetic mduction therapy and that
mcludes one or more conductive coils disposed in an ergonomic housing. A logic controlier is
clectrically connected to the one or more coils, and one or more sensors detect electric
conduction in the target nerve amd are connected to the logic controller so to provide a
feedback to the logic controlier. The conductive coils receive an electric current from the logic
controller and produce a magnetic field focused on a target nerve, and the electric current fed
by the logic controller is varied by the logic controller sccording 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, 1o be varied according 1o the efficiency of the treatment
provided to the target nerve. In certain vaciations, the housmg contaming the condactive coils
may be a flexible wrap, a cradle or a garment, and the coils may be overlapping and/or be
disposed m different positions within the housing, so to generate a magnetic field on different
body parts with the desired divection and amplitude.

{0071} The one or more coils may be stationary or movable within the housing,
making it possible to optimize the direction of magnetic flow to the target nerve by disposing
the coils in the most effective direction. In different variations, the coils may be movable
manually by acting on a knob, lever, or similar type of actuator, or may be translated

automatically by the logic controller in response to the fnput provided by the sensors. When a
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preferred position for the coils has been estabhished, the cotls may be locked m position and
maintain that position during successive therapy sessions. In other vartations, the sensors may
be incorporated within the housing, or instead may be disposed on & body part of mnterest
independently of the housing.

10072} {n stall other vaviations, the inductive coils are disposed m a housing that s
situated externally to a patient's body, and additional inductive coils are implanted into the
body of the patient and are magnetically coupled to the external inductive cotls. With this coil
arrangement, energy may be transmutied from the external coils to the mternal coils exther to
recharge or to activate an implantable device. In vet other variations, the electric current 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 to a muscular response she has perceived,
tor example, the twitching of a toe afier application of the magnetic field.

{0073 In vet 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 enable detection of nerve conduction despite the confounding
nterference from the divect electrical stimuli, n these vaniations, direct electrical stimudation
of nerve and muscle may be tattored to provide optimal therapy and, n the case of electrode
nugration or other elecirode malfunction, to report lack of simulation of the bodily tissues.
Furthermore, these variations enable a reduction i power requirement, because control of the
signal 15 provided by the sensor o the signal generator loop.

{0074] In other variations, an energy eniiting system 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 11 the target nerve; and a controller coupled to the conductive coils and optionally
# communication with the sensor.

{0075} 1u other vanations, an energy emitting system for providing a wedical therapy
is provided. The system may include one or more microneedle patches having one or more
microneedle arrays deposited on a surface of one or more electrodes and configured to
generate of deliver an electrical or magnetic stimudus or field focused on a target nerve in

proximity to the microneedie patcly; one or more sensors configured o detect electrical
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conduction n the target nerve, and a controller coupled to the conductive coils and optionally
in communication with the sensor. Optionally, the above variations may incorporate an
electrode nesdle. Optionally, the above vanations or systeras 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 also described herein,

{0077) Referring first to FIG. 1, a first variation inclades a coil wrap 20, which is
depicted as disposed over ankle 22 circumferentially to swrround a portion of tibial nerve 24
Because tibial nerve 24 1s targeted, this vanation is particularty 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, strll making these variations suitable for treating OAB and VI In still other
variations, cotl wrap 20 may be configured for surrounding body parts that contain other
nerves when treatments of other atlments are intended.

{0078] Coil wrap 20 may be manufactured from a variety of materials suitable for
wearing over ankle 22, Preferably, coil wrap is produced from a soft, body-conpatible
material, natural or synthetic, for example, cotton, wool, polyvester, ravon, Gore-Tex®, or other
fibers or materials known to a person skilled m the art as non-irnitating and preferably
breathable when taidored mto a garment. Coil wrap 22 may even be manufactured from a
molded or cast synthetic material, such as a urethane gel, to add extry 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 muoltiple material layers and may include padding or other filling
between the layers.

{0079} Coil wrap 20 contams 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 tibial nerve 24 all the way to its sacral or
pudendal nerve root onigins. Cotls 26 may be a single coil shaped in a simple helical pattern or
as a figure eight cotl, a four feaf clover coil, a Helmboltz cotl, a modified Helmholtz cotl, or
may be shaped as a combination of the aforementioned coils patterns. Additionally, other coil
designs bevond those mentioned heretnabove might be utilized as long as a magnetic field s

developed that will encompass tibial nerve 24 or any other target nerve. When a plurality of
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coils 1s utilized, such coils may be disposed on a single side of avkle 22, or may be disposed
on more than one side, for example, on opposing sides, strengthening and directionalizing the
flow of the magnetic fleld through tibial perve 24 or other peripheral nerves of mterest.

{0080} Coil wrap 20 15 preferably configured as an ergonomic wrap, for example, as an
essentially cvhindrical 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 to a person skilled in the art. By properly adjosting the
position of cotl wrap 20 over ankle 22, a patient or a health care provider may optinuze the
flow of the magnetic tield 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 through coils
26 1s supphed 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 is
also provided, i order o tatlor the strength of the magnetic field and control activation of
coils 26 based on nerve conduction. The purpose of sensor 30 is to detect and record the Gring
of the target nerve and to provide related information to logic controller 28, so to render the
mitended therapy most effective. For example, sensor input may cause logic controller 28 to
alter the strength or pulse amplitude of the magnetic field based on sensor input, or fire the
coils I a certam sequence.

0082} In this varigtion, as well as in the other varigtions described hereinafter, sensor
30 may include one or more sensor patehes and may be placed at different distances from the
region of direct exposure to the magnetic field. For example, sensor 30 may be configured as a
voltage or current detector in the form of an EXG patch and may be placed anywhere in the
vicimty of the target perve to detect its activation. For ease of description, the term "cotls"” will
be used heremalter to indicate "one or more coils” and "sensor” to indicate "one or more
sensors,” unless specified otherwise,

{0083 By virtue of the above described arrangement, cotl wrap 20 provides a
reproducibly correct level of stimulation during an imtial therapy session and during
successive therapy sessions, because the presence or absence of nerve conduction is detected
and, in some variations, measwred when coil wrap 20 i3 fivst fitted and fine~tuned on the

patient. In addition to properly maodulating the applied magnetic field, the positioning of cails

-176-



10

30

Attorney Dockiet Noo EMENNZGG504

26 pver ankle 22 may also be tatlored according to the mput provided by sensor 30, so o fine-
tune the direction of the magnetic field. Such an adjustment of the direction, amphitude, and
fevel of the stimulation provided to the target nerve through the above deseribed automated
feedback loop, to ensure that peripheral nerve conduction is being achieved, 1s one of the key
features.

0084 1f the magnetic pulse does not substantially iterfers with sensor 30, sensor 30

2

may be placed directly within the field of stmulation, so that power sopplied to the system
may be conserved. This 1s particularly tmportant for batterv-powered systems. Alernatively,
sensor 30 mav also be placed at a distance from the magnetic feld and still properly detect
neural stimulation.

{0085] in a method of use of coil wrap 20, the smplitude andfer Hiring sequence of
cotls 26 may be ramped up progressively, so that the magnetic field 15 mncreased i stength
andior breadth until nerve conduction 18 detected, afier which the applied stimulus 15 adjusted
or waintained at it current level for the remainder of the therapy. The level of stimalation may
be also controlled throagh a combination of feedback from sensor 30 and feedback based on
perceptions of the patient. For exarople, the patient may activate a switch once she perceives
an excessive stimulation, in particular, an excessive level of nruscular stimulation. Inone
mstance, the patient may be asked 1o push a button 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
continye pressing the button or keep the knob in the retated posttion until she can no longer
feel her toe twitching or paresthesia in her foot, indicating that that level of applied stimulation
corrgsponds 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
ternunated while the system is kept at the optimal level. Adding patient input enables control
of coil wrap 20 doring ontpatient treatments, because the patient 1s now able to adjust the
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 in 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 confinm that the target nerve
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is being stimulated and provide an indication to the patient or to 8 healthcare provider as to
whether stimulation has been applied at an excessive level i view of the anatomical and
physiological characteristics of the patient.

{0087 Based on the foregomg, coil wrap 20 allows for a consistent, user-friendly
targeting and modudation of the penipheral 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 coils 26 are present, coils 26 may be activated simultaneocusty or
differentzally to generate the deswed magnetic field. The direction and location of each of coils
26 may be reversibly or reversibly adjusted by the healthcare provider or by the patient,
customizing the location of the applied stimulation to the anatomy and therapy needs of each
patient. After a healthcare provider has optimized position and firing sequence for gach of
cotls 26, the patient may be sent bome with coil wrap 20 adjusted to consistently target the
destred nerve, In one variant of the present variation, an sutomatic feedback system adjusts
one or more of firing sequence, firmg strength or position of cotls 26 within coil wrap 20
during the witial setup and also during successive therapy sessions.

j0088] In summary, certain variations include the creation of a loop consisting of
feeding information on nerve conduction to logic controller 28 and on logic controller 28
tailoring the electrical current sent to cotl wrap 20 according to the information received from
sensor 26 based on whether or not the nerve is receiving the desired stimulation and, in some
varigtions, 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 nerve can be attained. Aside from adjusting the position of coils 26 n
accordance with the patient's anatomy and physiological vanations, controtling pulse
ampliude is also of great importance even during different therapy sessions with the same
patient. For example, a patient with log edema will encounter difficulties in properly adjusting
coil wrap 20 based on whether her legs and ankles are swollen or not swollen, and the power
required to penetrate 1o posterior tibial nerve 24 (in the case of a VI therapy) will vary greatly
due to the vanable depth of the nerve. Thus, having feedback provided by sensor 206 becomes a
necessity for achieving an accurate dosage of the wreatment rather than an option. Benchtop

testing has demonstrated that a system constructed as described hevein 1s capable of non-
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invasively generating electrical currents similar to those found in therapeutic electyo~
stimulation and to do so in different settings.

{B089] 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 VI by targeting tibial nerve
38. inthis 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 alf other
variations described herein, more than one coil (in the present vaniation, more than one
Helmboltz cotl 40) may be placed within coil wrap 34 and be disposed in different positions
within coil wrap 34, in order 1o optimize magnetic fux 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 & common longitudinal axis, as required
in a Helmholiz coil configaration, generates a more focused magnetic field and a more
accurate targeting of tibial nerve 38 or of gny other nerve. Like in the previous vartation, the
operation of coils 40 i3 controlled by a logic controller 42, which 18 13 turn connected (o0 sensor
44 that monitors conduction in tbial nerve 44 and that generates a feedback to logic controller
42 ghout the efficiency of the therapy in progress. Therefore, like in the previous variation, the
couplmg of sensor 44 with logic controtler 42 optumizes operation of cod wrap 34 according to
results measured at the level of tibial nerve 38, Also like 1n the previous variation, manual
adjusiments to the parameters of electric current provided by logie controller 42 to Helmboltz
coil 40 may also be made manuvally by the patient or by a healthcare provider, and cotl wrap 34
may be structared so that the position of Helmboltz coil 40 within cotl wrap 34 15 adjosted 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 pophiteal fossa of a patient, in the region of the knee, to stimulate the
posterior tibial nerve (not shown). The configuration and structure of coil wrap 46 reflect the
body portion covered by coil wrap 46, but the key system components of coil wrap 46, such as
the tvpe, namber 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

variations.
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[6092] Referving now to FHG. 4, a fourth varation includes a footrest or foot cradie 48,
which is structured to contain at least a portion of a foot 50, One or more coils 52 are enclosed
within cradie 48, and a sensor 54 15 disposed along the pathway of tibial nerve 53, sensing
conduction in tibial nerve 35, and is also connected to a fogic controller 56, Coils 52, sensor 54
and {ogic controller 36 may be arranged in different configurations, m the same manner as in
the preceding variations.

{0093} Cradle 48 may be made from a variety of materials and may be monolithic, or
have a hollow or semi-hollow structure to enable the movement of cotls 532 within cradle 48, as
described in greater detatl 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 stinudating coils 52 1o the area of stimulation. The design of cradle 48 provides
for a particalarly comfortable delivery of therapy to patients that prefer to remain seated during
their therapy, and enables the patient © perform the required therapy within g health care
facility, or to take cradie 48 home, typically after an initial sesson and appropriate training in a
health care facility. in that event, the patient will be trained to apply sensor 54 autonomously
and to adjost stimwilation to a comfortable level.

{0094} FIG. 4 shows coils 32 disposed as overlapping and the use of a single sensor
patch 54 positioned proximally to the stimulation site. However, coil 52 may be configored as
a single coil, a figure eight coil, a four leaf clover coil, a Helmboltz coil, 8 modified Helmholiz
coil or a any combination of the aforementioned colls, or as any other cotl design providing an
effective stimulation to the target nerve. In addition, coils 52 may be fived indnidually,
sequentially or simultaneously 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 to logic controller 56 for adjusting, if necessary, the stimulation
parameters of coils 52, Alternatively, sensor 54 may be a sensor patch that is either applied to
the skin of the patient or is incorporated within the structure of cradle 48,

{0096} Referring now to FIG. §, a fifth variation includes a knee rest or knee cradle 58
that contains one or more conductive coils 60, one or more sensors 62 and a logic controller
64. The components of this variation are similar to those described with reference to the
preceding variations, as regards the structure and materials of cradle 38, the nature and

disposttion of coils 60, the type and operation of sensor 62, and the function and operation of
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fogic controller 64. Cradle 38 15 configured to target the popliteal fossa of the patient; thus to
target tibial nerve 66. In that respect, the present varsation 1s similar to the variation ustrated
m FIG. 3, but wiile the vanation of FIG. 3 15 configured as a wrap that may be womn while the
patient is standing, the present variation is configured as a cradle that isx more suited for
treatment while the patient 1s sitting or laying down.

[0097] A method of use of the foot cradle depicted in FIG. 4 is described with
reference to FIGS. 6A-6D. During a first step ilustrated 1n FIG. 64, foot 68 is disposed in
cradle 70 that contains one or more conductive cous 72, which are connected to a logic
controller (not shown} that manages the flow of electnic power to coils 72,

{0098} During a second step tiustrated n FIG. 6B, a sensor 74 is disposed on foot 68
or on ankle 76 or on another appropriate portion of the patient’s body, in order 1o detect
conductivity in tibial nerve 78 or in another target nerve.

{10099 During a third step itlustrated 1n FIG. 6C, a healthcare provider analyzes
condactivity measurements provided by sensor 74 (for example, by reading gauge 77) and first
adjusts the posittoning of coils 72 vntil conduction in nerve 78 is detected. For example, the
healthcare provider may rotate a knob 80, shde a lever or actuate any other displacement

7
¥

system for coils 72 that 15 known in the art, so that coils 72 are translated until & magnetic held
of the proper amplitude and intensity is applied to cause conduction in nerve 78, The position
of coils 72 is then fine-tuned manually until an optimal level of conduction m nerve 78 is
attained, and the therapy is continued for a length of time as prescribed by the attending
healtheare provider.

{0100} During a fourth, optiona! 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 seftings.
Alternatively, the patient may be tramned to adjust the amphitude andfor strength of the applied
magnetic field, as each therapy session requires.

{0101} While the present method has heen described with regard 1o foot cradle 70, the
same method steps may be envisioned for coil wraps or cradles of different configurations, for
example, for the coil wraps and cradles described with reference to the previous figures.
{6102] fn an alternative variation, the logic controller {not shown) may avtomatically

adjust coil positioning to optimize therapy dunng the initial and successive sesstons. While

-181-



10

30

Attorney Dockiet Noo EMENNZGG504

this set-up may be more difficult to implement, it also provides for an accurate targetng of the
target nerve during each therapy session, regardless of alterations in patient positioning or
changes {0 the anatomy of the patient {for example, when a foot 1s swollen). In this vanation,
the device simply vanies the orientation of coils 84 until stimulation has been sensed.

{0103} Further, coils 84 may be translated along a single direction (for example,
horizontally) or along a plurality of directions, to provide for the most accurate positioning of
coils 84 with respect to the target nerve.

{0104] A second method of use of the foot cradie depicted 1n FIG. 4 = deseribed now with
reference to FIG. 7. While this second method s alse deseribed with reference to a foot cradie
82 emploving one or more coils 84 that have a reversibly lockable, adjustable orientation, the
present method mav be equally implemented with a body-worn coil wrap, such as those
described with reference to the previoas figores, or to other vanations. In this method, the
patient or the healthcare provider adjusts the positioning of coils 84 10 detect conductivity i
target nerve 9.

[0105] The position of coils 84 may be transiated in different directions {(in the iHustrated
varigtion, may be translated horizontally} and may be locked 1 an imtial position once
conduction in nerve 89 is detected by a sensor {for example, sensing patch 86).

0106} More particudarly, FIG. 7A dlustrates the inttial posttioning of foot 88 into cradie
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
emploved to adjust the position of cotls 84, based on the signals (for example, nerve
conduction signals) provided by sensor patch 86, as showu in FIG. 7B,

[0107] With reference to FIG, 7C, after neural conduction is detected, coils 84 are locked
in place, and, with further reference to FIG. 7D, foot cradle 82 retains coils 84 locked m
position for farther use v a home or healtheare office environment. Therefore, in the present
method, the patient or a bealthcare provider simply adjusts coil position by sliding coils 84
back and aloug one axis until electric conduction 1 the target nerve is detected, although
adjustments along all three axes may be possible in different vanants of the present vanation.
0108] Referring now to FIG. 8, a sixth variation relates to the use of multiple sensors.
While FIG. 8 depicts a variation shaped as a foot cradie 98, it should be understood that the

following description also relates to anv other design, whether shaped as a cradle or a wrap or
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otherwise. The plurality of sensors 94 descrtbed herein may detect 8 variety of physiologic
changes, inclading neural impulses, muscular contraction, twitching, ete. that may occor with
neural or muscular stimudation.

{0109] One or more of the iHlustrated sensors 94 may be enmploved over body regions
being stimuplated (for example, back, leg, arm, neck, head, torso, etc.) and may be either
incorporated within an actual cradle or wrap or, otherwise, be applied separately from the
cradle or the wrap.

{0110]  Sensors 94 may be structured as disposable, single-use, EKG-type patches that are
attached to the body outside 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 mtimate hody contact of sensors 94 without the risk of mfection or other
detrimental side effects that may be present with transcutaneous devices. Sensors 94 may be
emploved both for beginning and for monitoring the stimulation therapy,; more specifically,
sensors 94 may be employed during the begmning of the therapy to optinuize the strength of
the magnetic field andior to adjust the positioning of coils 96 within the cradle 98. Once
therapy has begun, sensors 94 continue {o montior nerve conduction to ensure that the correct
fevel of stimulation is bemg provided. In the event that for some reason nerve conduction
decays duning therapy, the logic controller can automatically adjust the magnetic field,
ensuring that the appropriate therapy is delivered for the appropriate amount of time.

jo111} One or more of sensors 94 in this variation, or any of the vanations described
herein, may take the form of an inductive coil designed to receive mmpulses from the
uaderlving nerves, so that inductive technologies nay be used to both stimulate 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 to the logic controller through one or more connection modes, meluding,
but not finuted to, wireless signals, wived signals, radio frequencies, Bluetooth, mnfrared,
ultrasound, direct switching of the current circuit, etc., so long as communication between the
sensor and the device s effective.

{0112} During implementation of the present method, a healtheare provider may stmply
elect to use sensors 94 1o adjust the device, for example, to lock coils 96 into position, during
the first therapy session and not require the use of sensors 94 during each successive therapy
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{0113 Referring now to FIGS. 9A-9D, there are shown different, non-limiting varniations
shaped as body worn ergonomic applicator garments. Each of these varations is shown with
overlapping coils, although cotls of any configurations may be used. Each of the wraps of
FIGS. 9A-9D corresponds to a coil wrap, into which a body pant mav be placed. These
garments contain one of 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 mcluded for reversibly or trreversibly tocking the coils within the applicator.

{61 14] More particularly, FIG. 9A illustrates a vanation, in which coils 100 are embedded
it @ knee wrap 102 and are connected to a togic controller (not shown) by a connector 104,
FIG. 98 instead illustrates a variation, in which coils 106 are disposed within an abdominal
garment, for example shorts 108 and i which coils 1006 are also connected to a logic controller
{not shown} by a conpector 110, A marking 112 may be added on one side of shorts 108 to
wmdicate wrap orientation, FIG, 9C lustrates a coil wrap shaped like a band 114, in which
coils 116 are connecied to a logic controller (not shown) by a connector 118 When this
variation is employed, band 114 mav be wrapped around a body portion {for example, an arm)
and be retained in place by a svstem known in the art, for example, a hook and loop system, a
strap and buckle svstem, 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 tength of which may be adjusted by a buckle 122 and which has coils
124 disposed m one or more points, for example, at the jomt between an arm and a shoulder as
shown. Each of these variations includes one or ore sensors (not shown) that may be coupled
to the garment, or that may be applied separately from the garment.

j0115] COther vanations that are not iftastrated melude, bur are not imited to: a head worn
garment, such as a cap; a neck worn garment, such as a neck brace; and a lower-back ganment.
Each garment and applicator may also utilize the locking, targeting coil feature described
previousty, without requiring the use of the any sensing components after a proper positioning
of the coils in relation to the target nerve or nerves has been established.

j0116] Sull other varations are depicted 10 FIGS. 10 and 11, In these vanations, the source
of energy for nerve stimulation 1s electrical energy that is dispensed through a percutaneous
stimulator, such as a percutaneous needle 124, or a transcataneous stinmulator, such as an

electrede 126, As shown in FIG. 10, an electnical pulse controller 128 is electrically connected
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both to percutaneous needle 124 and to sensor 134, to provide the desired feedback and
muodulate the power to percutancous needle 134, In the variation of FIG. 11, elecirical pulse
controtler 130 15 connected both to electrode 126 and to sensor 136, and performs a function
similar to that of electrical pulse controller 128, With these variations, nerve conduction may
be detected at a site sufficiently distant from the site of stimulation, 5o 10 enable detection of
nerve conduction despite the confounding interference from the direct electrical stmuli.
Further, direct electrical stimulation of nerve and muscle may be tatlored to provide optimal
therapy and, i the case of electrode migration or other electrode malfunction, to report lack of
stimulation of the bodily tissues. Sull further, these variations enable a reduction in power
requirement, becanse control of the signal is provided by the sensor to the signal generator
loop.

{0117]  As shown, a device consiracted according to the principles described herein
provides a targeted and precise stimulation of the pesterior tibial nerve, or of other peripheral
nerves, in a non-invasive manner by employing an ergonomic wrap or cradle that specifically
targets the posterior tiblal nerve in a consistent and repeatable manner. For example, in
paticuts with OAB or V1 the novel, reversibly lockable movement of the coils and the use of a
fogic controller -sensor loop enables the application of & magnetic field that can be varied in
focation, amplitude and strength asccording to the amount of stimulation actually induced in
one or more target nerves and of the response of the patient to the therapy. An apparatus
according to the varigtions described heretn may deliver any frequency of stimulation,
including {ow frequencies, high frequencies, md frequencies and vltrahigh frequencies, and
overlapping and non-overlapping cotls may be used to generate the desired field, although
overlapping or Helmholiz coils are preferred doe to their ability to target a broader region and
achieve more thorough stimulation.

{0118]  Ailments that may be treated through the use of apparatus and methods as
described herein include not only OAB and VI, but also obesity, depression, urinary
meontinence, fecal incontinence, hypertension, pain, back pain, restless leg syndrome, Guillain
Barre syndrome, quadniplegia, paraplegia, diabetic polyneuropthy, dvskinesias, paresthesias,
dental procedure pain, knee osteoarthritis, anesthesia (pain relief duning surgerv), Alzheimer's
disease, angina {chest pain from heart disease), ankylosing spondyhitis, back pain. bum pain,

cancer pamn, chronic pain, dysinenorthea {painful menstruation), headache, hemiplegia,
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hemiparesis {paralysis on one side of the body), labor pain, local anesthesia during gallstone
lithotripsy, facial pan, tnigeminal neuralgia, brasm (footh grinding) pain, myofascial pain,
pregnancy-related nansea or vonuting, neck and shoulder pain, pain from broken bones, rib
fracture or acute trauma, diabetic peripheral neuropathy, phantom limb pam, post-herpetic
neuralgia {pain afier shingles), postoperative deus {bowel obstruction), wrttable bowel
syadrome, postoperative hansea or vomiting, postoperative pain, post-stroke rehabilitation,
rhewmatoid arthritis, skin alcers, spinal cord injury, temporomandibular joint pain, detrusor
mstabality, spanal muscular atrophy (i children), pam during hysteroscepy, gastroparesss,
chronic obstructive pulmonary disease rehabilitation, carpal tunnel syndrome, soft tissue
mjury, multiple sclerosis, intermittent clandication, attention-deficit hyperactivity disorder
{ADHD), cognitive impatrment, knee replacement pain, achalasia, atopic eczema, bursitis,
carpal tunnel syndrome, dementia, depression, dry mouth, dystonia, enhanced blood flow in
the brain, enhanced blood perfusion of the uterus and placenta, esophageal spasm,
fibromyalgia, fracture pain, Guillam-Barre syndrome, hemophihia, herpes, hip pain, interstitial
cystitis, irritable bowel svadrome, pruritis, joint pain, labor induction, local anesthesia,
menstrual cramps, muscle cramps, mascle spasticity, muscle strain or pain, musculoskeletal
trauwma, myofascial pain dystunction syndrome, nerve damage, ostecarthritis, pain medication
adjunct, pancreatitis, Raynaud's phenomenon, repetitive strain myunes, sacral paimn,
schizophrema, shingles, shoulder subluxation, sickle cell anemia pain, Skin flap ischemia
{during plastic surgery), sphineter of Oddi disorders, sports injuries, thrombophlebitis, tinnitus
{ringing in the ear), restless legs, tremor, whiplash and neuralgias. In contrast to unplantable
nerve stimulators, this therapy ts completely non-mvasive and doees not regquire a major surgery
to inplant a permanent nerve stimulation device. Moreover, this therapy can be controlied o
optintize the level of therapy delivered according to power conswuption and nerve stimulation
requirements and need not be delivered by a professional healthcare provider.

{0119] tn other variations, neural stinulation may be applied as electrical transcutaneous
stimulation, for example, by inserting an invasive electrical needle tuto 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 stunulation. The transcutaneous electrical stimulation sensor may be placed in the body

independently or be incorporated within the wrap and may provide, amonyg other things,
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feadback as to the quality of the electrical connection 1o the skin, which is 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 frvitation and risk of potential bums, a
very serious issue in the large percentage of patients that have neuropathies. Even when
patches are applied to monitor transcutaneous stimulation very closely, the patches may still
become displaced and allow a bum to occur. Moreover, potentially interfering electrical
impalses may develop at the treatment site, creating a noisy environment for the detection of
nerve conduction.

0120} In still other vartations, an external coil or coils may be imductively connected to an
mplanted coil or cotls may be utilized. In these variations, an ergonomic applicator may be
adjusted by the user or by a healthcare provider such to optimize mductive power transmission
between the external and mmplanted coils. One or more sensors may be unilized to provide a
feedback that the relative coil positions have been optinuzed, and the external coil may then be
reversibly locked into position within the ergonomic apphcator. Two apphications of this
variation relate to the transfer of power to recharge an implantable device, and to the transfer
of power to activate an implantable device.

{0121} o the first application, when an implantable rechargeable device 15 utthzed, the
external coils may be used for recharging the implanted device by means of mductive fields
generated by the external coils. The external cos may include circuitvy that determines the
amount of resistance encountered by the maguetic field or other electrical properties related o
the quality and degree of the magnetic coupling that 1s bemyg established. Based on this
feedback, the position of the external cotls may be adjusted manually or antonzatically to
optinmze the couphing achieved with during each recharging session. Allernatively, a sensor
may be incorporated into the unplantable device and may commumnicate the degree and quality
of the magnetic coupling to the external coils andfor the connected circuitry via wireless
communication, providing a feedback for the awtomatic or manual adjustiment 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 wnit that the implantable device has been fully recharged, termunating the

recharging session has been completed. By providing for an intermitient recharging of an
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implanted device, an apparatus according as deseribed herein enables the implantable device to
devote more power o performing its mtended function optimally and with a lesser concern
about protecting or extending battery life.

{0123} In the second application, the powering coils may contain circuitry to determine the
amount of resistance encountered by the applied magnetic field, or other electrical properties
that mav reflect the quality and degree of the magnetic coupling that is being achieved. Based
on this feedback, the powering coils in the apphcator may be adjusted manually or
automnatically to activate and optimize the coil coupling at the begmnmg of each therapy
session. Alternatively, a sensor mayv be incorporated into the implantable device and
communicate the degree and quality of the magnetic coupling externally via wireless
comnmumnication, which mav in turn provide feedback for the astomatic or manual adjostment
of the powering coil. In one variant of the present vanation, the inductive coils may be
magnetically coupled to a needle targeting the posterior tibial nerve.

j0124] An exemplary method of use of an apparatus as desenibed herein on a patient
suffering from Viand/or OAB mcludes the following steps:

j0125] The patient places a conductive wrap contained within & flexible matenial over a
region of the ankie (or alternatively over the kaee) to provide the required pulsed magnetic
field. Alternatively, the patient may use an ergonomic foot/leg rest or cradle having embedded
coils.

j0126] A sensor (for example, a sensor paich} is placed on the patient's body along the
path of the nerve, ideally proximal to the stimulation site to ensure afferent perve stinudation,
and is connected to a logic controtler,

{0127} A physician or healthcare provider adjusts the coils in the wrap or cradle unti}
nerve conduction is achieved based on patient and sensor feedback. An optimal position is
sought, and the cotls mayv be reversibly locked mto position within the conductive wrap or
ergonontie cradie and remain in this position during subsequent use.

j0128] During the therapy session, the logic controller provides an electric current to the
coils, generating an mductive magnetic field. In one vanation, this field begwns at low
amplitude and slowly ramps up until nerve conduction exceeds a threshold level, as signaled

by the sensor and possibly by the patient, who may feel motory conduction. Alternatively, one
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or more coils may also be activated to increase the covered ares of stimulation in the event that
stimulation does not ocowr with the initial coil configuration or is nadequate

10129 The optimal stimulation may be determmed 10 a vaniety of manners, for example,
by measuring exposure to electromagnetic fields capable of generating a square wave electric
signal at a frequency of 10-30 Hx at the targeted tissue depth. The square wave configuration
of the signal may be generated via Fourier transformation or may be a ramped currem
generated in any manner.

{0130]  The inductive magnetic pulses continue for an appropriate duration of use, for
example, for 15-30 minutes. The sensor may remain in 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
sovrce such as a battery, or by or a fixed power source such as a traditional wall ontlet.

{0131} The conductive wrap and/or ergonomic cradle 1s remnoved from the body when
therapeutic stimulation 13 not being delivered, tvpically at the end of the therapy session.
{0132} The conductive wrap and/or 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 repeated.

j0133] The devices and methods described herein may be applied to any body tissues,
including nerve, muscle, skin, vasculature, or any other organ or tissue within the human body.
Further, the devices and methods described herein may be used to treat any conditions sutted
for pearomodudation regardless of whether the stinmidation sowrce 15 an electromagnetic field, a
direct electric current, a RF field, mfrared energy, vistble light, ultraviolet light, ultrasound, or
other energy dispensing device.

{0134] In other vanations, as shown in FIG. 12, an energy smutting svstens 210 for
providing a medical therapy includes one or more conductive coils 212 disposed within or
along a housing 214, one or more sensors 2106 configured to detect elecirical conduction n a
target nerve or to detect muscle stimuplation, and a controller 218 comnected or coupled to 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 carrent generated by the controller 218 1s

passed through the cotls 212 generating a magnetic field which will stimulate a target nerve,
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e.g., the tibial nerve 220, a muscle or other body part contaming a portion of 8 target nerve, or
any nerves branching off of a target nerve, located i proximity to the coils 2120 In this
particular variation, the housing 214 13 1n 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
sutable for use with a subject. In various variations described herem, sensors may detect
voltage or current and may be connected, coupled, wirelessly connected or coupled or
otherwise in communication with the housing and/or controller using a variety of methods or
techmiques known m the art.  The sensor may be placed over a muscle to detect muscle
stimulation resulting from stimulating the target nerve (as shown m Fig. 12} or over any other
portion of the subject’s body suitable for detecting conduction of the target nerve.

{0135} Referring to FIG 13 and 16, the sensor may be in the form of a microneedie patch
228, which can be removably attached 1o the skin surface of a subject. The microneedle patch
228 miay include a housing 231, having one or more electrodes 232 and one or more
nicroneedles 235 deposited or arraved on a serface of the electrode 232, forming one or more
microneedle arrays 234, In FIG 13, microngedie patch 228 has the shape of a square, and the
microneedles 235 are arrayed on the boitom surface 236 of the electrode 232 ma 16 X 16
configwration. However, as shown in FIGS 14-15, nuicroneedle patches may be designed mna
variety of shapes, e.¢.. round, oval 229, rectangular 230, hexagonal, and a variety of sizes.
The microneedies may be arrayed n a variety of arrangements and patterns (e.g., 14 X 14, 12
X 12, ete.) depending on the particular use and needles.

{0136} Additionally, microneedies may be attached, deposited, or arrayed on an electrode
surface or patch in a variety of configurations and arrangements, depending on where the
particular microneedle patch will be utilized and the treatiment to be dehvered. The numbey of
microneedles included in an array can vary. For example, the number of microneedies may
range from about 5 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 from gbott S0 100 or 10w S0 or 5 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
{137]  Refernng to FIG. 18, a magnmified view of a microneedle array 234 composed of

one or more microneedles 235 is shown, Micronesdies 235 may include a base portion 238
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and an upper portion 239, Microneadles 235 may have lengths i 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 microns. A microneedle 2335 may be tapered iy diameter, gomng from a
farger to smaller diameter from the base portion 238 1o the upper portion 239 where the distal
tip 240 of the microneedle s preferably pointed or sharp. The upper portion 239 of the
microneedle 235 may have a diameter in the range of about 10-30 microns or about 15 to 25
microns. Optionally, for ease of production, the base portion 23R of the microneedle 235 may
be thicker than the distal tip 240 or upper porion 239 of the nucroneedle 235, In certam
variations, as shown in FIG 17, a bulb 237 may be provided at the distal tip 240 of a
microneedle 233 to provide for effective anchoring of the microneadle 235 in the skin of a
patient or subject. Microneedles 335 can include any number of friction or grip increasing
teatures. For example, they may include projections, barbs, bulbs or a ronghened surface or
tip. Microneedles 235 may take on various configurations, e.g., straight, bent, fittered, hollow
or a combiation of the above.

{0138} In other variations, microneedies may have lengths that range from about 480 1o
1450 microns, widths from about 160 10 470 microns, thicknesses from about 30 to 100
mucrons and tip angles from about 20 to 90 degrees, and arrays can contain from 3 to 50
nuicroneadles. For example, microneedles having these dimensions have been shown to be
less painful than hypodermic needles. Length and number of nueroneedies can affect the level
of pain experienced. Decreasing microneedie length and/or the number of microncedles may
be beneficial and act to farther reduce pain and provide comfort.

10139} In certain variations, the one or more microneedies may include an electrically
condactive material such that the microneedlies may transmu an electrical signal to an
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 material and constructed of a non-
conductive material, Microneedles may be fabricated using 4 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 tp of a microneedle were to snap or break off during

wsertion, it would easily biodegrade.
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[0148] A microngedle array 234 may be constructed or fabricated using any varniety of
manufacturing methods known to persons of ordinary skill in the ant. Microneedles may be
arrayed, attached, eiched or deposied onto a surface of an electrode. In another variation,
microneedles may be etched from or deposited onto a silicon electrode, such that the
microneedle patch, including electrode and microneedles, are made from one matenal creating
a durable and stable microneedie patch.

{0141}  As shown in FIG 1§, microneedles may be fabricated by creating micron sized
holes on a sthicon substrate and by using a KOH solution o create the needle shape. In other
variations, the microneedles may be made of non-condactive material bot may still be utihzed
to provide superior anchoring properties such that a microneedie patch may effectively adhere
or attaché 1o a subject’s skin.

{0142] In certain variations, microneedle arrays are fabricated by patterning SU-8 onto
¢lass substrates and defining needle shapes by lithography. The tips of the needles can be
sharpened using reactive ton etching. Optionally, holes may be diilled, e g, by laser, through
the microngedies and base substtate. Holes may be drilied 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 flmdic needle bores for injection or mfusion of
drugs, medicines, insulin, proteing, nanoparticles that would encapsulate a drog or demonstrate
the ability to deliver a virus for vaccinations, ete. to be used separately or in combination with
electrical or magnetic therapy. The microneedies may also be coated with nickel by
electroplating, which can increase their mechanical strength.

10143} In certain vartations, microneedle patches or microneedle electrode arrays are made
by fabricating master stroctures from which replicates are molded and then made electrically
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 {polydimethylsiloxane} or sumilar material mold
can then be copied from the master. A PMMA {polymethyimethacrviate) microneedle arravs
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 glectrically isolate adjacent

rows. A Ni layer (e, about 15 to 30 microns or 20 to 25 microns thick) may be electroplated
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on the patterned seed layer to enhance structural rigidity. A backside slectrical connection to
the array may be formed by backside etching of a hole and forming an electrical connection
through the hole.

{0145] In another variation, the microneedle array is arranged ma 16 X 16 array {Le., 256
needles). Each needle has a height of about 400 nucrons and the base diameter is about 100
microns, The pitch between microneedles can be about 250 microns. The microneedle arrays
are then coated with metal and laser-eiched to provide electrical functionality. Optionally,
rows of microneedles can be electrically isolated from each other so that alternating rows can
provide altemating electrical polarity. The arvays are also interfaced with a power source.
Microneedies may be made of polviner, coated with a metal, and etched to act as alternating
electrodes. In certain variations, the firing sequence of the microneedles by rows or groups
may be varied or configared to alternate.

{0146} In certain variations, a microneedle array may wckude one or more microneedles
having multiple channels. For example, a multichannel silicon microneedle may be
constructed to deliver bioactive compounds into neural or other tissue while stmultanesusly
monttoring and stimulating neurons and nerves.

{0147] FIG. 19 shows a cross sectional view of the skin 10 conposed of an outer stratum
corneum 15 covering the epidermis 16, The skin also mclodes the dermis 18, subcutancous
tissuefat 12, and these layvers cover muscle tissue 14, As shown in FIG 19, when a
microneedle patch 228 is attached to a subject’s skin, the microneedles 235 pierce the outer
insulating stratum cormeum layer 15, The microneedle patch 228 can detect current passing
through a stimulated nerve, and provide a superior signal as the current detected 18 conducted
throngh the microneedies 235, thereby bypassing the poorly conductive stratum corneum layer
15 which generally encompasses the outer 10 to 15 microns of sk, In other variations,
microneedles 235 mayv be fabricated to be long enough to penetrate the stratum cornewmn 15,
bt short enough not to puncture nerve endings, thus reducing the risk of pain, infection or
mnjury.

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
melude an adhesive electrode pad and may utilize a conductive gel 1o help hold the

nucroneedles i place to prevent shear forces from breaking or bending the nuicroneedles.
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[0149]  In certain variation, as shown i FiGs, 20a-20d, a mucronesdie patch or applicator
may inclade multiple electrodes on a single patch or applicator, e.g., positive, negative, and/or
controt or ground electrodes, where the microneedles will be grouped in mueltiple arrays such
that they conduct to the appropriate glectrode. For example, FIGS 20a and 20b 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 microneedle array and the other mcluding the positive
and negative electrodes with corresponding microneedle arrays. The various electrodes could
be interchanged.  Alternatively, as shown in FIG. 20d, three paiches may be implemented,
cach having a separate electrode {control, positive, or negative) with a corresponding
microneedle array. In ose, in certain variations, the control may be attached above or near
bone, while the positive and/or negative electrodes may be attached above nerve or nmuscle.
jo154] Referring again to FIG. 12, the energy emitting system 210 can be used to treat or
prevent various conditions, e.g., urinary mcontinence, restless leg svadrome and fecal
ncontinence, among others. Energy emitting system 210 includes one or more conductive
cotls 212 disposed withm or along a housing 214, one or more sensors 216 configured fo
detect electrical conduction in the target nerve or to detect muscle stimulation, and a controller
218 coupled to the conductive coils 212 and optionally in communication with the sensor 216,
The coils 212 are confignred such that an electrical current generated by the controller 218 15
passed through the coils 212 generating a magpetic field which will stimulate a target nerve,
¢.2., 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 m proximity 1o the cotls 212, In thig
particular vartation, the housing 214 is in 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 emitting 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 nerve 220 within the first portion of the patient’s body
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is in proximity t© one or more conductive coils 212 disposed withm or along the housing. In
this particular variation, a patient’s foot is positioned in a housing which is in the form of a
foot cradle 215, A sensor in the form of a microneedie patch 228 may optionally be positioned
along a second portion of the patient’s body in proximity to the posterior tibial nerve 220. In
this particular variation, micronegdle patch 228 is attached to the patient’s foot over a muscle
to detect muscle stimudation.  Alternatively, a patch could be placed elsewhere on the patient,
for example, on the leg m proximity to the posterior tibial nerve 220, proximal to and up-
stream from coils 212, Microneedie patch 228 may be composed of one or more mucroneedle
arrays and one or more electrodes, as deseribed sopra.

[0152] Onece the patient’s foot is in position and the microneedle paich 228 {e.g.,
conductive microneedle patch) is in place, a current is passed from controller 218 through coils
212, and as a resolt, the coils 212 generate a magnetic field which 1s focused on the postenior
tibial nerve 220, The magnetic field stimulates tibial nerve 220, generating a current that will
flow along the tibial nerve 220 and spread along 1ts length, to its sacral or pudendal nerve
roots. Microneedle patch 228 detects corresponding muscle stimulation or twitching or
clectrical conduction through the stimulated posterior tibial nerve. Upon detection, the
microneedle array may conduct and transmit an electrical signal o the overlving electrode of

nucroneedle patch 228, The signal may be wransmitted to controller 218, which can be integral

&

or a separate controller or device, or a separate controlier coupled to controller 218. The
controller can then be varied or adjusted {to adjust the current or magnetic tield) based on the
signal recetved from microneedle pateh 228 to ensure that adeguate conduction of the posterior
tibial nerve 220 eccurs and an adequate and accurate dosage of treatment is being received.
Although shown viiizing a sensor, it is also conteraplated that the system could be used
without a sensor.

[0153] Referring to FIG, 21, the method of using energy emutting system 210 described
above with respect to FIG. 12 may be varied such that a conductive myicroneedle patch 228 is
placed 1a proximity to or proximally over the atferent posterior ibial nerve 220, 1.e., behind
the patient’s konee. In this position, a conductive microneedle patch 228 detects electrical
conduction through the afferent posterior tibial nerve, i.e., it detects the electrical signal
traveling through the posterior tibial nerve back up to the brain and spinal cord or it may detect

corresponding muscle stmulation. The microneedle patch 228 sends the signal 1o controller
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218 or to a separate controller coupled to controller 218, The contreller can then be varied or
adjosted based on the signal recerved from mucroneedle patch 228 1o ensure that adequate
conduction or stimulation of the posterior tibial nerve 220 occwrs and an adequate and accwrate
dosage of treatment is being received.

{0154} A sensor utilized in the energy emitting 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 berein. It is also contemplated that energy
emiting system 250 can be utitized 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
condactive coils, or positioned at a site distant from the housing or conductive coils.

[0155] I certam variations, energy enutting systent 210 my optionally include one or
more conductive microneedle paiches which can be positioned m proximity to the farget nerve
or muscle and provide an additional or supplemental electrical or magnetic stimulus to the
target nerve or muscle.

[0156] Referring to FI1G. 22, the energy emitting system 210 described above with respect
to P10, 12 may be varied to create energy enitting system 260, Eoergy enutting system 260
further includes one or more percutansous electrode needies 262 or other needles or other
percutancous electrodes coupled to a controller 218 and having an end insertable into a
subject’s body in proxinuty to said target nerve or stimulation site. The percutaneous
electrode needle 262 15 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 215, such that a target nerve, e.g., posterior tibial nerve 220, located
within the first portion of the patient’s body 15 1 proximity to one or more conductive coils
212 disposed within or along the housing 214, Conductive coils 212 are positioned proximate,
optionally down-stream or distal to, a selected stimulation site 261, The percutancous
electrode nesdle 262 is inserted through the skin at a location and to a depth that brings the tp
it close proximty to the stimulation site or target nerve to be stimolated, The controller 218 s
activated and a current passes through conductive coils 212, The resulting magnetic field
generates a current that traverses the intemal stimulation site 261 by passing from conductive
coils 212 to the internal percutaneous electrode needle 262, as indicated by atrow 1. Also, the

percutaneous electrode needle may be positioned within the generated magnetic field, whereby
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the magnetic field itself yenerates a current in the percutansous electrode which stimuldates a
target nerve or traverses an internal stmuolation site. Optionally, a current may be passed from
the controtler 218 through conductive coils 212 andfor from the controlier 218 through
percutaneous electrode needle 262, traversing the internal stimulation site as the current passes
between the coils and needle.

j0157] In energy emitting system 260, current density and subsequent electric field
intensity generated between conductive coils 212 and percutaneous electrode needle 262 is
greater than that generated by traditional percutaneous stunulators. A greater electric field
intensity makes site location for conductive coils 212 and percutaneous electrode needle 262
easier. Furthermore, the load impedance through the surface of the skin i much higher than
the mternal impedance, and as such, the relanvely high load mpedance lessens the hikelithond
of damage 10 tissue and nerves dae 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 include a variety of designs. For example,
percutaneous electrode needle 262 may inchude a metal or plastic handle 263 to provide a
secure grip for the user, while minimizing the risk of shock to 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 {less than about 0.25 mm)
which mintnizes trawma during msertion. Optionally, needle 262 can be coated with Teflon or
similar insulative material 265 except for an exposed tip area 264, This allows for a higher
field densityv at the tip for more precise operation. The exposed needle tip area 264 should have
a sufficiently large surface area so as not to create too high a local curvent field that may cause
writation or pain.

[0159] ta another vanation, as shown n FIG. 23, percutaneous electrode needle 272 may
bie used in energy emitting system 260, Percutaneous electrode needle 272 may be constructed
out of medical grade stainless steel or other biocorapatible electrically conductive metal.
Percutaneous electrode needle 272 includes a first end 276 for insertion mio the patient's body
in proximity to 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), to minimize trapma during insertion. Percutaneous electrode



10

-

i 4]

30

Attorney Dockiet Noo EMENNZGG504

neadle 272 may alse include an electrically conductive adaplor, e.g., an electrically conductive
tape member 273, The tape member 273 mcledes an electrically conductive adhesive portion
274 and an electnically conductive non-adhesive portion 275, Alternatively, the adaptor may
include an electrically conductive clip. The second end 277 of the needle electrode 272
preferably includes an enlarged portion to enable the electrically 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 i1s fixedly adhered to the electrically
conductive tape member 273 by folding the ends of the adhesive portien 274 of the electrically
conductive tape member 272 over the secontd end 277 of the needle electrode thereby forning
an electrical connection there between. The percutaneous needle electrode 272 is electrically
coupled to controlier 218 via glectrically conductive tape member 273, Various other
implantable or insertable electrode needles known to persons of skill in the art may also be
utilized in the above described systems.

jo166] In certam variations of energy emitting svster 260 as described above and shown
i FIGS. 22-23, a sensor 216, such as a conductive micronegdle patch 228, may be utilized to
detect electrical conduction through the stimulated posterior tibial nerve 220 or fo detect
muscle stimudation, and transmit the signal to controlier 218, The signal may be ransmitted to
controller 218, a separate controller or device, or a separate controller coupled to controller
218, The controlier can then be varied or adjusted based on the signal from microneedle patch
228 to ensure that adequate conduction of the posterior tibial nerve 220 occurs and an adequate
and accurate dosage of treatment is being recerved. Itis also contemplated that epergy system
260 may be utilized without & sensor 216, see for example FIGS. 24-25, Optionally, other
types of sensors may be ased in place of a mmeroneedie pateh sensor, such ag other sensors
described herem and sensors known to persons of ordinary skill in the art. The sensor may be
placed over a portion of the subject’s body suitable for detecting condoction 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

j0161] In certain vanations, as shown in FIG. 26, an energy enntting system 250 for
providing a medical therapy includes a microneedie patch 252 (e.g., conductive micronesdle
patch} having one or more microneedle arrays deposited on a surface of one or more

electrodes; one or more sensors 221 configured to detect electrical conduction in the target
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nerve or to detect muscle stimulation; and a controdler 218 coupled 1o microneedle patch 252
and in commpnication with sensor 221, The microneedie patch 252 1s configured such that an
electrical current generated by the controller 218 1s passed through the microneedle patch 252,
generating a magnetic field or delivering or generating an electrical or magnetic stimulus to a
target nerve, e.g., the tibial nerve 220, a muscle or other body part containing a portion of a
target nerve, or anv nerves branching off of a target nerve, located in proximity to microneedle
patch 252,

16162] Referring to FIG. 26, a method of using the energy emitting system 250 nay
include placing a conductive microneedle patch 252 on a first portion of a patient’s body, for
example a foot, ankle, or leg, in proximity to posterior tibial nerve 220 within the first portion
of the patient’s bodv. Sensor 221 is positioned along a second portion of the patient’s body
proxuniy to the posterior tibial nerve 220, In this particular varation, sensor 216 18 attached
to the patient’s leg i proximity to the posterior tibial nerve 220, proximal! to and up-stream
from conductive microneedie patch 252, Conductive microneedle patch 252 is composed of
one or more microneedle arrays and one or more electrodes, as described m the variations
above.

{0163] Once conductive microneedie patch 232 and sensor 221 are i position, a current is
passed from controlter 218 through conductive microneedle pateh 252, resulting in an
electrical stimulus of the postertor tibial nerve 220, Alternatively, the microneedle 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 i a manner stmilar to the one or
more coils described in the variations gbove, without an electrical stimulus. Whether the
stinuhus is electrical or magnetic, either stimulas will generate a cwrrent that will flow along
the tibial nerve 220 and spread along its length, to its sacral or pudendal nerve roots. Sensor
221 detects electrical 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 form of a
nucroneedle patch sensor. The signal may be transmitted to coutroller 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 tibial nerve 220 occurs and an adequate and accurate dosage of treatment is

being recetved.
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j0164] The sensor utihized m the energy emisting system 250 pay be a sensor of the type
described above, with respect to other variations. Qptionally, for example, the sensor may be a
microneedle patch. It 1s also contemplated that energy emitting system 230 can be utilized
without 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 resulting from stimulating the farget nerve.

{0165] In certain variations, energy enyitiing system 250 my optionally include one or
more conductive cotls disposed within or along a housing which can be positioned m
proximity 1o the target nerve or muscle and provide an additional or supplemental stimulation
of the target nerve or muscle.

[0166] Referring to FIG. 27, the energy emitting system 2350 describad above with respect
to FIG. 26 may be vaned 1o create energy emutiing system 280, Energy ennitting system 280
further includes one or more percutaneous electrode needles 262 coupled to a controller 218
and having an end mnsertable into a sabject’s body in proxinuty to said target nerve.
Optionally, the electrode needle may be non-percutaneons, such that it is insertable n an
orifice or opening in the subject, such as a vatural orifice. The percutancous electrode needle
262 15 inductively coupled to conductive nuicroneedie 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
proxunity to posterior tibial nerve 220 within the first portion of the patient’s body and down-
stream or distal to a selected stinwlation site 201, The percutancous glectrode needle 262 i
inserted through the skin at a location and to a depth that brings the tip in close proxumity to
the target nerve to be stimulated.

j0167] The controller 218 15 activated and a current passes through nueroneedle patch 252
and traverses the internal stimulation site 261 by passing from microneedle paich 252 to the
mternal percutancous electrode needle 262, as indicated by arrow 1. The corrent passing
through microneedle patch 252 may also generate a magoetic field which can generate a
current that traverses the internal stivmdlation site 261 by passing from microneedie patch 252
to the mternal percuiancous electrode needle 262, Also, the percatancous electrode needle
may be positioned within the generated magnetic field, whereby the magnetic field penerates a
current i the perestaneous electrode which stimulates a target nerve and traverses an internal

stimulation site. Optionally, a current may be passed from the controller 218 dwough
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microneedle patch 232 andior from the controller 218 through percutaneous electrode needle
262, traversimg the mternal stimulation site as the current passes between the patch and needle.
{0168] Referning to FIG. 28, energy emitting system 280 may be modified by using
percutaneous electrode needle 272 i place of percutansous electrode needle 262,
Percntaneous electrode needle 272 would be constructed and fumction as described above with
respect to FIG. 23, Various other implantable or msertable electrode needles known to
persons of skill in the art may also be utilized n the above described systems. Additionally,
energy emitting system 280 may utihize a sensor to detect electrical conduction through the
stimulated posterior tibial nerve 220 and send a corresponding signal indicative of the detected
conduaction to controtler 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 mav be a
microneedle patch. It is also contemplated that energy emitting system 280 can be utihzed
withount 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.

j0169] I any of the above systems, variations are contemplated where the sensors are also
coupled or connected to or otherwise i communication with energy emiutting devices, e.g., the
conductive coils or conductive microneedie patches.

j0176] In certain variations, the one or more microneedies of the microneedle patch nwy
include an electrically conductive muatertal such that the microneedles mav transmit an
electrical signal to an overlying electrode or other surface. Microneedles may be constructed
of an electrically conductive matenal andior coated with an electically conductive matenial.
Optionally, microneedles may be coated with an electrically conductive material and
constructed of a non-conductive material. Microneedles may be fabricated using a vautety of
materials, e.g. metals, stamless steel, sohd or coat of gold over NI, Pd or Pd-Co, Pt, silicon,
siticon dioxide, polymers, glass, biocompatible polymers, titanium, silver, or suture materials.
Biodegradable polymers may also be used such that if a tip of a microneedle were to snap or
break off during insertion, it would easily biodegrade.  Optionally, the microneedle patch may
be non-conductive.

{171} In certain variations, an electrode pateh for improved conductance or conduction i3

provided. The patch can include at least one electrode having a first surface and/or a second

40

-201-



1

-

{

i 4]

30

Attorney Dockiet Noo EMENNZGG504

surface. The electrode may optionally be attached to various other materials or adhesive
materials. An array of microneedles mav be deposited on a sarface of the electrode, or
attached to a patch or other material and indirectly or divectly connected to the electrode. The
array of microneedies may include a conductive material. Such patches may beused asa
sensor to detect muscle stinmdation or electrical conduction, oy to provide or deliver an
electrical stimulus or magnetic field, e.g., to a target nerve, and may optionally be used in any
of the variations described herein or in any application where improved conductance or
conduction is desired. Microneedles yield improved reduction in impedance compared to
stmple abraston and other technigques, and are less painful and more comfortable for the
patient.

{0172} i certain variations, typical voliage sensed at the skin and detectable or
conductable by a microneedle patch or microneedle arvay may range from about 1 1o 400
microvolts or about 10 1o 300 microvolts,

j0173] In certam variations, methods of treating a subject with unnary mcontinence or
various pelvic floor disorders utilizing the energy emitting systems described berem are
conteraplated. Symptoms gssociated with arinary incontinence may be ohserved, detected, or
diagnosed. An energy emitling device having one or more energy generators, &.4., one or
more conductive cotls or one or more microneedle 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
thereot of a subject or patient along a fivst portion of @ subject’s or patient’s body. The subject
may or may not be exhubiting symptoms associated with urinary incontinence. In the case of
the conductive coils, the cotls may be positioned within or along & housing, such as a foot or
knee cradle, and a foot or leg mayv be positioned therein. In the case of a microneedle pateh,
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 extubiting symptoms associated with urinary
mcontinence, relative to an energy emitting device such that a target nerve within the Srst
portion of the body s in proxinuty to at keast one energy generator disposed within or along
the energy emitting device.

{0174 A current 15 then passed through the energy generator to produce, 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 thereot. This m turn may
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cause the stimulation of a pudendal nerve, sacral plexus, or other nerves in the pelvic floor.
Various nerves innervating the various muscles, sphincters, nerves, organs and condoits of the
urinary tract and biadder may be stimulated directly or indirectly. In certain variations, a
current is passed through one more coils, which generate a magnetic or electromagnetic field
which stimudates the posterior tihial nerve.  In certain variations, the positioming of the coils
relative to the first portion of the subject’s body may be adjusted to re-focus the magnetic field
on the postenior tibial nerve as needed. In certain variations, a current is passed through a
mucroneedle 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 stimulus or field on the posterior tibial nerve as
needed.

{0175] Optionally, clectrical condaction through the target nerve, e g, the posterior tibial
nerve, or muscle stimulation can be detected via at least one sensor, A conductive sensor may
be positioned in proxumity to the posterior tibial nerve along a second portion of the subject’s
body. Optionally, a sensor may be positioned over a corresponding nmuscle 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 is different from the
first portion of the body. Optionally, the sensor in the form of a microneedle patch. In certain
variations, the sensor may be positioned behind a sulyject’s knee to detect the electrical
conduction along the atferent posterior tibial nerve or on another portion of a patient’s leg or
foot. In other vartations, the sensor may be positioned within or along a bousing along with
the one or more conductive coils.

{0176} Where 8 sensor is used, a signal 1s recerved from the sensors and the signal is
indicative of the elecirical 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. Adpustments may be made in response to the nerve or muscle stimulation
detected by the conductive sensor, in order to optimize or ensure adeqguate treatment of urinary
incontinence by achieving the appropriate level of conductance and appropriate level of nerve
or muuscle stimulation.  Appropriate levels or parameters for current, frequency, magnetic field,
treatment duration, ete., are those that result in an observed or detected redaction or prevention

of symptoms associated with urinary incontinence. Treatment could alse be admumisterad and

-203-



10

-

i 4]

30

Attorney Dockiet Noo EMENNZGG504

the appropriate levels and parameters achieved through observing or detecting reduction or
prevention of sympioms where a sensor 1s not used. Examples of these symptoms include but

are not linmted to the inability to control urinary fimetion, urinary leakage, and loss of bladder

control.
{0177} In certain vanations, the amplitude. frequency, direction of a generated magnetic

field, electrical or magnetic stimulus, or firing 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 urinary meontinence, the magnetic field or
electrical stimulus is apphied to a sabject or patient until the desired effects (e.g., reduction of
svmptoms) are achieved.

{0178 I certain variations, methods of treating a subject with fecal incontinence utilizing
the energy enntiing systems described herein are contemplated. Symiptoms assoctated with
fecal incontinence may be ohserved, detected, or diagnosed. An energy enutting device
having one or more energy generators, e.g., one or more conductive cotls or one or more
microneedle patches, may be positioned in proximity to a target nerve, e.g., the tibial or
posterior tibial nerve, or pophiteal or sacral nerve or branches thereof, of a subject along a fivst
portion of a subject’s body. The subject may or may not be exhubiting svoptoms associated
with fecal incontinence. 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 oot or leg may be positioned therein.
In the case of a microneedie patch, the patch may be attached to a subject’s skin. Optionally,
the method nyvolves positronung a first portion of a subject’s body, the subject exhibiting
symptoms assocated with fecal mcontinence, relative 10 an energy emitting device such that a
target nerve within the first portion of the body i3 in proximity fo at least one energy generator
disposed within or along the energy emitting device.

[0179] A current is 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 thereofl This i tum causes
the stimulation of a pudendal nerve, sacral plexus, or nerves in the pelvic floor. Various
nerves innervating the various muscles, sphincters, rectumn, nerves, organs and conduits
assoctated with bowel movements, fecal control, and the intestines may be stimulated directly

or mdirectly, Optionally, a current is passed through one more coils, which generate a
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magnetic or electromagnetic field which stimulates the posterior tibial nerve.  In certain
variations, the positioning of the coils relative to the first portion of the sabject’s body may be
adjusted to re~focus the magnetic field on the posterior tibial nerve as needed. In certain
variations, a current is passed through a microneedie patch generating or delivering an
electrical or magnetic stimmdus or field. The posttioning of the microneedle pateh relative to
the first portion of the subject’s body may be adjusted 1o re-focus the electrical or magnetic
stimnlus or field on the posterior tibial nerve as needed.

{0180}  Opuonally, electircal conduction through the target nerve, e g, the posterior tibial
nerve, or muscle stinwlation can be detected via at least one sensor. A conductive sensor may
be positioned in proximity to the posterior tibial nerve along a second portion of the subject’s
body. Optionally, a sensor may be positionad over a corresponding nuscle 1o detect muoscle
stimulation or twitching resuliing from nerve 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 18 11 the form a of a microneedie patch. In
certain vartations, the sensor may be positioned behind 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 vanations, the sensor mayv be positioned within or along a housing along with
the one or more conductive coils.

[0181] Where a sensor 1s 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 adjosted or varied using a controller which 18 in communication with the
energy generator, Adjustinents may be made in response to the nerve or muscle stimulation
detected by the conductive sensor, in order to optimize or ensure adequate treatment of fecal
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, etc., are those that result in an observed or detected reduction or prevention
of symptoms associated with fecal incontinence, Treatment could also be adnumistered and the
appropriate levels and pavameters achieved through observing or detecting reduction oy
prevention of svmptoms where a sensor is not used. Examples of these symptoms include but
are not lnted: the loss of vohatary control to retain stool in the rectum; loss of fecal control;

wability t©o control bowel movements, and fecal leaking:
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{0182}  In certain variations, the amplitude, frequency, direction of a generated magnetic
field, elecirical or magnetic stimulus, or firing sequence of the coils or microneedles making
up the microneedle array may be adjusted. Optionally, the current may be vaned according to
a muscular response in the patient. Thus, to treat fecal incontinence, the magnetic field or
electrical stimulas 1 apphied 10 8 sabject or patient antil the desired effects {e.g.. reduction of
svmptoms) are achieved.

{0183] In certain variations, methods of treating a subject with restless leg syndrome
utilizing the energy enutting svstems described herein are contemplated. Victims aftlicted
with Restless Leg Syndrome {(RLS or Ekbom's syndrome), are unable to remain seated or to
stand stifl. Activities that require maintamning motor rest and limited cognitive stimulation,
such as transportation, €.g., in a ¢ar, plane, train, etc., or attending longer meetings, lectures,
maovies or other performances, become difficalt if not impossible. These sensations become
mere severe at night and RLS patients find sleep to be virtually impossible, adding to the
diminishing quality of their Iives. The urge to move, which increases over periods of rest, can
be completely dissipated by movement, such as walking. However, once movement ceases,
symiptoms retarn with increased intensity, If an RLS patient is forced to he still, symploms will
continue to build like a loaded spring and, eventually, the legs will involuntary move, relieving
symptoms immediately.

{0184]  Thus, symptoms assoctated with restiess leg syndrome may be observed, detected,
or diggnosed. An energy enutiing device having one or more energy generators, ¢.g., one or
maore condactive coils or one or more microneedle patches, may be positioned in proxinuty to
a target nerve, ¢.g., the tibial or posterior tibial nerve, or popliteal or sacral nerve or branches
thereof or other nerves associated with restless leg svadrome, of a subject along a first postion
of a subjeet’s body. 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 positioned within
or along a housing, such as a foot or knee cradle, and a foot or leg may be positionad therein.
In the case of a microneedie patch, the patch may be atached to a subject’s skin. Optionally,
the method wvolves positioning a first portion of a subject’s body, the subject exhibiting
symptoms associated with restless leg syndrome, relative to an energy emitting device such
that a targel nerve within the first portion of the body 13 in proximity to at least one energy

generator disposed within or along the energy emutting device.
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{0185} A current is then passed through the energy generator to produce, generate or
deliver energy, ©.g., a magnetic field or elecirical or magnetic energy or stimulus, focused on
the tibial or posterior ibial nerve or branches thereot or other nerves associated with restless
leg svndrome. This in turn causes the stimulation of a pudendal nerve, sacral plexus or other
nerves inervating the pelvic floor or vanious muscles, nerves, or organs associated with
restless leg syndrome. The various nerves may stimulated divectly 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 variations, the pesitioning of the coils
relative to the first portion of the subject’s body may be adjusted 1o re-focus the magnetic field
on the posterior tibial nerve as needed. In certain variations, a current is passed through a
microngedle patch generating or delivering an electrical or magnetic stirnulus or field. The
positioning of the mucroneedie patch refative to the first portion of the sabject’s body may be
adjusted to re-focus the electrical or magnetic stimulas or field on the posterior tibial nerve as
needed.

{0186] Optiopally, electrical conduction through the target nerve, e.g., the posterior tibial
nerve, or muscle stimualation can be detected vig at legst one sensor. A conductive sensor may
be positioned in proximity o 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 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 in the form a of a microneedle patch. In
certain variations, the sensor may be positioned behind a subject’s knee to detect the electrical
condaction 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.

{0187] Where a sensor is used, a signal is received from the sensors and the signal is
mdicative of the electrical conduction of the target nerve, ¢.g., posterior tibial nerve. The
current may be adjusied or varied using a controller which is in communication with the
energy generator. Adjustments may be made in response to the nerve or muscle stimulation
detected by the conductive sensor, in order to optimize or ensure adequate treatment of restless

teg syadrome by acliieving the appropuiate level of conductance and appropriate level of nerve
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or pruscle stimulation. Appropriate levels or parameters for current, frequency, magnetic field,
treatment duration, ete., are those that result in an observed or detected redoction or prevention
of symptoms assoctated with restless leg syndrome. Treatment conld 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 to: uncomfortable sensations in the limbs, irresistible urges to move, usnally
the legs; motor restlesspess; when at rest, symptoms retorn or worsen; and symptoms worsen
m the evening and at mght.

jO188] In certain variations, the amplitude, frequency, direction of a generated magnetic
field, electrical or magnetic stimulus, or firing sequence of the cous or microneedles making
up the microneedle array mav be adjusted. Optionally, the current may be vanied according to
a muscular response i the patient. 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
giaculation or vartous pelvic foor disorders atilizing the encrgy emitting systems described
heremn are contemplated. Svmptoms associated with preamature ejaculation may be observed,
detected, or diagnosed.  An energy emitting device having one or more energy generators, ..,
one or more conductive coils or onpe or more microneedie patches, may be positioned m
proximity to 4 target nerve, ¢.g., the tibial or posterier tibial nerve or popliteal or sacral nerve
or branches thereot of a subject along a first portion of a subject’s body. The subject may or
may not be exhibiting symptoms associated with premature ejaculation. In the case of the
conductive coils, the coils may be positioned within or along a housing, such as a foot or koee
cradle, and a foot or leg may be positioned therein. In the case of'a microneedle paich, the
patch may be attached to a subject’s skin. Optionally, the method mvolves positioning a first
portion of a subject’s body, the subject exhibiting symptoms associated with premature
eracnlation, relative to an energy emitting device such that a target nerve within the first
portion of the body 1s n proximuty to at feast one energy generator disposed within or along
the energy emitting device.

{0190] A current is then passed through the energy generator to produce, generate or

deliver energy, e.g., a magnetic or electromagnetic Held or electrical or magnetic energy or
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stimmudus, focused on the tibial or posterior tibial nerve or branches thereof. This in turn may
cause the stinulation of a padendal nerve, sacral plexuos, or other nerves in the pelvic floor or
nerves assoctated with the control of ejaculation. Various nerves innervating the vartous
muscles, sphincters, nerves, organs and condaits of the urinary tract, bladder or reproductive
system, or pelvic floor may be stimulated 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 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 certain vartations, a current 18 passed through a microneedie patch
generating or delivering an electrical or magnetic stinnlus or field. The positioning of the
microngedle patch relative to the first portion of the subject’s body may be adjusted to re-focus
the electrical or magnetc stimalus or field on the posterior tihial 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 sensor may
be positioned in proximity 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 is different from the
first portion of the body. Optionally, the sensor in the form of a microneedle patcly. In certam
vartations, the sensor may be positioned behind a subject’s knee 1o detect the electrical
conduction along the afferent postenior tibial nerve or on another portion of a patient’s leg or
foot. In other variations, the sensor mav be positioned within or along a housimg along with
the one or more conduactive coils.

10192} Where a sensor 1s used, a signal is received from the sensors and the signal is
mdicative of the electrical conduction of the postentor ubaal nerve. The corrent may be
adjusted or varied using a controlier which is in commumnication with the energy generator.
Adjustinents mayv be made in response to the perve or muscle stimulation detected by the
conductive sensor, in order {0 optimize or ensure adequate treatment of premature ejaculation
by achieving the appropriate level of conductance and appropriate evel of nerve or muscle
stimulation. Appropriate levels for current, frequency, magnetic field, treatment duwration, etc.,

are levels that result in an observed or detected reduction or prevention of symptoms
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associated with premature gjaculation. Treatiment could also be administered and the
appropriate levels and parameters achieved through observing or detecting reduction or
prevention of sympioms where a sensor is not used. Examples of these symptoms inclade bt
are not hmited to: ejaculation that freguently occurs within one minute or less of penetration;
the inabiliy to delay ejaculation on penetrations; or persistent or recurvent ejaculation with
minimal stimulation before, on or shortly afier peastration.

{0193} bt certain variations, the amplitude, frequency, direction of a generated magnetic
field, electrical or magnetic stimulus, or firing sequence of the coils or microneedles making
up the miucroneedle array may be adjusted. Optionally, the current may be varied accordimg to
a muscular response i the patient. Thus, to treat premature ejaculation, the magaetic field or
electrical stimulus 15 applied to a subject or patient until the desired effects {e.g., reduction of
symptoms) are achieved.

10194} Exemplary treatment parameters for treating various conditions, ¢.¢., urinary
meontinence, using the systems and methods described herein may include the following.
Operation of a conductive cotl at about 10 10 20 hertz genevating a magnetic field of about .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 severity of the svmptoms, until the symptoms
subside. The above treatment parameters or variations on the parameters may be used for
treatinent of urinary incontinence, fecal mceontinence, restiess leg syndrome, or premature
giaculation or other conditions.  For example, the coll may be operated at various parameter
ranges falling with the following ranges: about § to 100 hertz, about | to 10 tesla, for sbout 135
nunutes to 2 hours per day or week. In treating premature ¢jaculation, a patient may receive
treatment abont 4 {0 10 hours prior to intercowrse. A maintenance phase of treatment, afier the
initial treatment, may vary for various condittons. For example, the maintenance phase may
require application of the systems and methods described herein at the parameters described
herem for 30 minutes/week or 30 minutes‘month. Any treatment parameter may be varied or
modified based on the effect on the patient or sensor or patient feedback regarding stimulation,
until the desired result of freating or preventing a condition 1 achieved.

{0195 In certain variations, as shown in FIGs. 29a-29d, energy emitting device may
melude a controtler 289 and a foot cradle 29¢. Foot cradie 290 may include vertical foot plate

291, and horizontal foot plate 292, where each plate can be adjusted using vertical foot plate
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knob 293 and horizontal foot plate knob 204, One oy more EMG plugs 295 are provided. An
air core coll 297 or other type of coil is 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 and/or practitioner such as the level of power or current applied, treatment time,
temperature of the cradle device, detected current levels and/or physiological parameters, et
to facilitate effective and efficient therapentic treatment. 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 ocours and an adequate and accurate dosage of
treatment is being recetved.  Controls may also be included to affect the following: power,
field strength, frequency, pulse, start/pause and cancelation of therapy (as shown} or other
parameters one of skill in the art would find necessary or useful to control or monitor. In
certain variations, a sensor may be connected, connected or in commumication with the foot
¢radle or other energy emitting apparatus, controller, housing | condoctive coils, or
nucroneedlie patch.

{0196] In certain variations, as shown in FIGS 30A-308, an energy emitting device may
include a controller and a knee support or knee cradle, The cradle mayv be configared to
provide the conductive coil m proximity to the popliteal fossa or area directly behind the knee.
In certain variations, the knee cradle may be configared to cradle or swrround at least a portion
of the knee or substantially the entive knee without placing direct pressure on the pophiteal
fossa, thereby minimizing or avoiding venous thrombosis. In ene variation, the device may be
utilized while the knee 18 1 the flexed position (Fig. 30A). In another vartation, the device
may be utilized while the knee is in a non-flexed position {Fig. 30B).

{0197} In certain variations, the energy enufting device, ez, foot support or cradle, knee
support or cradle, ete., includes a conductive coil positioned such that a target nerve 13
antomatically targeted. The conductive coil is configured, sized and positioned within the
device such that the generated magnetic field may encompass and stinnlate the target nerve in
any patient based on the target nerve’s anatomical location, thus providing automatic targeting
of the nerve in any patient once the patient positions a particular bedy pertion in the device.
{0198} In certain variations described herein, sensors may detect voltage or current and
may be connected, coupled, wirelessly comected or coupled or otherwise in conmmunication

with housing, conductive coils, micronsedle patch, energy emitting apparatus, energy
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generators, of electrode needles andfor contraller using a variety of methods or techniques
known in the art.  In various variations desenbed herein, housings, conductive coils,
microneedle patches, energy emitting apparatas, energy generators, or electrode neadles may
be connected, coupled, wirelessly connected or coupled or otherwise in communication with
each other, controllers or sensors, using a variety of methods or techniques known in the art.
[6199]  Coils used in any of the variations described herein and illustrated in the
corresponding figures may take on a variety of shapes, sizes, and configurations. For example,
a coil may be shaped as a spiral (as shown) or have a simple helical pattern or be a figure eight
coi, a four leaf clover coil, a Helmboltz coil, o modified Helmboltz cotl, or may be shaped as a
combination of the aforementioned coil patterns. Additionally, other coil designs beyond those
mentioned hereinabove might be ntilized as long as a magoetic fisld is developed that will
ERCOMpass a target nerve.

{10200} The cotls may have a vanety of dimensions and coenfigarations. In certam
variations, a coil may have a central aperture. The diameter of the aperture may range from
about 0.5 inch to 2 nches or 1 inch to 1.5 inches or the aperture may have a diameter of about
I inch. The diameter of the col body may vary. For example, the digrmeter may range from
about 3.0 to about 7 inches or from about 4 1o about § inches or the diameter may about 4.5
mches. The coil body may include any suitable number of tums. For example, the coil body
may inchude from about 2 to about 25 tumns or from about 10 to about 20 wms or 1410 17
tarns. The adjacent turns may be spaced apart from each other, providing a gap there between.
An end or cross section of a turn may have various dimensions. For example, the end or cross
section may have a height that is greater than #ts width, An end or cross section of a turn may
have a height ranging from about 1 to S om or from about 10 mm to 51 mm {abowt 3 inches to
2 inches} or about 253 mm to 40 mm {about 1 mch to 1.5 inches) or about 12 mm to 40 mm
{about .5 inch to 1.5 inch) or about 5 inch to 2 mch. The end or cross section of the turn may
have a width ranging from about 0.5 mum to about Smm {about 019 inch © .19 inch} or from
about lmm to about 2 mnm {about .03 1nch to .07 wnch) or about .2 mm to about 1.6 nun (about
L1 inch to .06 inch). The above are all exemplary dimensions, where other dimensions are
also comtemplated depending on the use and confignration of a device.

{6201} In certamn variations, a system or device for electromagnetic or magnetic induction

therapy may mclude one or more conductive coils disposed within or along an applicator. The
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coil may be configured to generate an electromagnetic of magnetic field focused on a targst
nerve, muscle or other body tissue positioned in proxinuty 1o the coil. The system may also
mclude one or move sensors. The sensor may be configured to detect electrical conduction
the target nerve or to detect stimulation of a muscle or other body tissue. The sensor may also
detect a muscuolar response caused by an electrical conduction m a target nerve. The sensor
provides feedback about the efficacy of the apphied electromagnetic or magnetic induction
therapy. Optionally, a nser 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 15 i
conumnunication with the sensor. The controller may be adjustable to vary a current through the
coil i order to adjust the magnetic field focused upon the target nerve based on feedback from
the sensor or user.  The various systems or devices described herem may be utilized with or
without a sensor.

10202] A variety of electromaguetic or magnetic induction applicators designed or
configured to stimulate various portions of a pattent’s body for treating various conditions are
conternplated herein.

{0203} Figure 31 A illustrates a variation of a hand or arm applicator 310, The haad or arm
applicator 310 may be ergonomic or contoured to a hand or arm 1o be positioned relative to or
i proximity to a hand or arm 1o 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 imited or redaced nerve inervation to those portions of the body.
10204] Figure 31B also tlustrates a vanation of & foot, kaee or leg applicator 320, The
foot, knee or leg applicator 320 may be evgonomic or contoured to a foot, knee or leg to be
positioned relative to or in proximity to a foot, knee oy 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 limtted or reduced nerve
innervation 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 to the back or {0 a specific area of the back to

be positioned relative (O or in proximity 1o the back 1o generate an electromagnetic or magnetic
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field focused on a target nerve, muscle or other tissue within the back. A back applicator 330
may be aligned along the spine or positionable in proximity 1o the spine. The back applicator
330 may be utihzed to stimulate nerve offshoots, dorsal ganglion, the spinal cord self or any
other nerve in the body, to treat varions conditions, for example, to treat atrophy or paralysis.
{0206] The back apphicator 330 may nclnde several coils, which may be pulsed
internuttently. In certain variations, a sensor may be placed on muscle in dermatome to
provide feedback to ensure stimulation of the proper dorsal root ganglion or vertebral body.
The sensor may provide feedback to channel energy or current to the proper or effective coil m
an applicator, e.g., v an applicator having multiple coils.

{0207] 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 andfor control therapy. The sensor 342 may be used to position or optimize
therapy m a clinic or bome healthcare setting. The applicator 340 may or may not contain a
pulse generator andfor logic controller circutiry. Figure 33 shows the logic controller 344 and
putlse generator as a separate unit. The logic controller may optunize therapy and minunize
energy usage or overheating based on feedback from sensor 342, Optionally, the logic
controller 344 may be incorporated into an applicator. The logie controller 344, whether
separate from the applicator or mcorporated in the applicator, may be controlled based on
feedback from the sensor.

{0208] Figure 34 shows a system including a whole back apphicator 350, a sensor 352 and
a logic controller 354, One or more back appheators 350 may be provided. One or more
applicators 350 may mclude avtomated therapy targeting. The applicators 350 may include
muliiple coils, which can be fired sequentially to stimulate the entive spine or chain of dorsal
root ganghion (with or without user or sensor feedback) for ostecarthritis therapy, back or neck
pain therapy, prevention of mascular atrophy andfor nerve recovery after paralysis, stroke, or
after suffering other nerve damaging conditions. In one variation, one or more applicators 350
may inclnde multiple coils fired sequentially in order to detenmine the optimal coil for
stimulation based on user or sensor feedback. Once the optimal coil 1s determined, that coil

may be selected and used for the remainder of the therapy. In another variation, one or more
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applicators may mclude one or more coils that are slidable, adjustable or movable within the
apphicator housing. The coils mav be moved within the applicator housing to treat a large ares
andfor to be focused on the optimal treatment zone based on feedback from the user andfor
feedback from the sensor,

{0209} Figure 35 shows a variation of a back applicator 360 which may be positioned in
proximity to or aligned along a spine. The back applicator 360 may have ergonomic features
or may be placed in proximity to @ spine or a spine may be positioned in proximity to the
apphicator 360, The apphcator 300 may melude several coils that are pulsed intermuttently.
As shown in Figare 35, the back apphicator 360 or focused back applicator may me held on a
patient by an ergonomic positioning element 361 {e.g., a belt) and may be fit such the cervical,
thoracic, lumbar, sacral andfor lumbosacral curvatures hold the back applicator 360 m the
optimal position. The applicator 360 may be tocated anywhere along the positioning element
361 depending on the individoal and grea to be stimulated. Optionally, a sensor lead 362 may
be placed over muscalature or along a nerve excited by activation of the applicator 360, In
one variation, a coil power line 363 for supplying power or current from the logic comntroller

364 to coils positioned in the applicator 360 nay include finid cooling, e.g., atr or liguid

cooling.
16210} Figure 36 shows an applicator 366 designed or configured to generate @ magnetic

field focused on a target nerve responsible for phantom or newropathic pam. The applicator
366 or phantom pain therapeutic stinmulator unit may be utilized to treat phantom pam or
newropathic pain, to provide phantom pain or neuropathic pain therapy. The applicator 366
may be ergonomic or comtoured to be positioned relative 1o or in proximity to a nerve
responsible for phantom or newropathic pain.

{0211}  Figure 37 shows a facial neuralgia applicator 380, Facaal neuralgia applicator 389
may be may be ergonomic or contoured to a face or head to be positioned refative 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 proximity 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 nerve, to treat facial neuralgia.  Optionally, a sensor may be positioned along a
facial nerve to ensure adequate therapy and to provide feedback, e.g., to a logic controller,

regarding nerve conduction or body stimulation.
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{8212} In certain variations, an applicator may be designed to ergononsically target
common nerves responsible for common nearalgias in order (o treat such newralgias. In other
variations, an apphcator may be vsed for treating newralgias virtually anywhere on a patient’s
body, including in deep nerves due 1o the ability of magnetic fields generated by the apphicator
to penetrate painiessly. In certain variations, an applicator may be designed to generate a
magnetic field focused on a target nerve to treat central or peripheral neuralgias.

{0213] Figure 38 shows a depression applicator 386 which is designed or configured to be
positioned relative to, m proxmmity to or over a frontal cortex. The applicator 386 may be
ergonomic or contoured to a head to be positioned relative to a head to stimulate the frontal
cortex. The applicator 386 may generate an electromagnetic or magnetic field focused on the
frontal cortex to treat depression. A sensor may be positioned in the offshoots of the motor
cortex. The sensor may provide feedback to ensure appropriate placement of the applicator
386 or coil. In one variation, 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 behind the
therapeutic cotl, e.g., about 3 om behind the therapeutic coil. When firing of the targeting coil
is sensed by the sensor (or user-feedback), the therapeutic coil may be positioned in the correct
ar optimal position over the frontal cortex for depressive therapy.

{0214} Figure 39 shows a migraine applicator 390 which is designed or configured to be
positioned refative to, in proximity to or over an occipital nerve. The applicator 390 may be
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 ocapital nerve to halt, prevent or treat nugraines. The applicator 390 may
have an ergonomic design to ensure appropriate placement over the oceipital perve. In one
variation, the apphicator 390 may be a single (or few} pulse device. The applicator 390 may be
in a portable format. The apphicator 390 may also be without any significant cooling features.
Optionally, the applicator 390 may have cooling features. In another variation, an applicator
may be a multiple pulse, igher frequency device, Sach an applicator may inchude cooling
features, where coohing is provided by utihizing hiquids or airflow, such as rapid airflow 1o cool
the coils or applicator.

{215]  Figure 40 shows a variation of an apphicator 396 m the form of a stimulatory coil

platform which may be ergonomic and contoured to a knee. The applicator 396 is configured
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to be positioned relative to or in proximity o a knee or the apphicator 396 13 configured such
that a knee may be positioned relative to or in proximity o the applicator 396. The apphcator
396 may be configared to generate an electromagnetic or magnetic field focosed on the
popliteal nerve for peripheral nerve stimulation to treat various conditions, e.g., overactive
bladder, neuropathic pain or restless legs. In one variation, a stimulatory cotl may target an
area behind a patient’s knee or the popliteal fossa, and the konee mav be rested on a stimulatory
coil platform applicator in any position.

{0216] fn certain variations, an applicator may include one or two (bilateral} magnetic field
generating coils, which may be positioned around the knee when the patient is m a siiting,
standing or prostrate position.  In certain variations, a pulse generator or logic controller 397
may send energy through one or more coils to create an electromagnetic or magoetic field.
The applicator or coils may generate stumulatory or non-stunulatory ficlds.  Sensor or user
feedback nmay provide feedback to logic controlier to optimize therapy, e.g., with the
stimulatory fields. An applicator may be utilized for generating magnetic fields focosed on an
area of a patient’s body, e.g., the knee, to treat various orthopedic mdications, ¢.g., knee pain
or osteoarthritis.  An apphicator may be atilized for generating magnetic fields focused on a
area of a patient’s body to {reat various non-orthopedic indications, via, e.g., peripheral nerve
stimulation.

10217] Figures 30A-308, show a variation of an applicator 400 which may be utilized for
popliteal nerve stimulation gnd/or treatment of the knee. The applicator may be designed or
configured 1o generate an electromagnetic or magnetic field focused on the pophieal nerve for
popliteal nerve stimulation or on the knee for treating osteoarthritis. The applicator i
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 proxmmity to the applicator. A leg may
rest on the applicator coud or be positioned above it. Optionally, as shown tn Figure 30B, a
foot rest 104 may be provided for holding up & foot.

{0218} Figure 41 shows a system tncluding a vanation of an exgonontic back applicator
410 held on a patient’s body by an ergonomic positioning element 411 m the formof a
shoulder harness. A sensor 412, and a logic controller 414 are also provided. The applicator
410 may inclade various postiioning elements 411, e g, a shoulder harness, an upper torso

garment, or an ergenonuc back-countered plate. The applicator 410 may be stimulatory or
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non-stimalatory. o another variation, an appheator may be rested on a seat or chaw such that
a stimulatory coil reliably overlies the area of the patient’s body requiring simulation. In
cerfain variations, one or more coils may be fixed on the applicator (requining prior targeting
by a healthcare provider or patient) or one or more coils may move freely within or along the
apphicator and may be locked into position when the desired or optimal position 15 located.
Coils may also move automatically in order to optimize targeting of the coil based on sensor or
user feedback. The system may be incorporated into a single unit or, as illustrated, have at
teast two components meoluding a separate logic controller.

{0219]  For any of the applicators 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 apphicator will be delivering stimulation. The
applicators may be configured or designed to be positioned relative to, on, around, or i
proximity 1o & 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 to, on, around or in
proximity to the applicator.  The applicators may be openable or adjustable to allow for
insertion or entrance of the targeted body part or anatomy inde the applicator or to allow for
placement of the applicator opto or around the targeted body part or anatomy. The applicators
may be flexible or ergonomic to accommodate nearly any type of body habitus. In certam
variations, a solenoid-type coil may incorporated into an applicator for delivering PEMF
stimulation directly to the targeted areas or regions of @ body.  In certain variations, any of the
applicators deseribed 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.

0224 In certain variations, any of the applicators or systens deseribed heremn nay be
used to provide electromagnetic or magnetic induction therapy with or without a sensor.
{0221] tn certain variations, electromagnetic stimulating devices or applicators for
providing stimulation to tissues of the human body, inchuding nerves, muscles (ncloading
superficial and deep muscles), and/or other body tissues for the treatiment of various
conditions, mcluding, e.g., chronic and acute pain, are provided.

{222]  The devices may utilize an inductive coil encased withm an ergononie, body-

contoured applicator to target specific regions of the body. The coils miay be designed to
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target peripheral nerves throughout the body that have been implicated or mvolved 1 pain
svadromes,

{0223] The various designs and configuration of the devices described herein allow for
easier application, more consistent therapy and home use while targeting anatomic regions
with therapentic polsed electromagnetic fields. The fields may also be dehivered or applied
an intermittent manner to allow for convenience and ease of use while providing a durable
benedit. With intermuittent external stimulation by pulsed electromagnetic or magnetic fields, a
nerve or other tissues may be stunulated in maaner that provides a continued and lastmg effect
on nerve, muscle or tisspe function, without habituation.

[0224] The electromagnetic or magnetic induction stimulation devices described herein
substantiallv maprove the state of the art electromagnetic stunulation technology and may
incorporate the delivery of PEME therapy into a user friendly, body contoured apphicator.  In
certain variations, a delivery system for PEMF therapy may include elements such as, e.g (1)
an ergonomic, body contoured applicator which provides for repetitive application and
consistent therapy onto the same body area. The applicator may be coded with clear markings
to facilitate repetitive and consistent therapy onto the same body area; (2) the nse of a sensor to
provide feedback that stumulation s ocourring effectively; andior {3} the use of intermittent
stimulation to effectively treat various conditions, e.g., chromg pain, without habituation.
These elements mdividually or the various combinations of these elements have provided for
an easy to use, ergonomucally designed system that has applications within a host of clinical
and home ease of use health applications.

10225] In certain varigtions, an electromagnetic or magnetic induction stimulation device
able to provide stimulation to tissues of the luman body, including nerves, museles (including
superficial and deep museles), and/or other body tissues without significant discomfort to the
patient i3 provided. Conduactive stinmulating coils may be encased in an ergonomic, body-
contoured applicator that is coded with clear markings 10 provide for repetitive apphication and
consistent therapy onto the same body area. The design of the applicator allows for case of use
and also for the targeting of anatomic regions to be exposed to the impulses of the PEMFs.
The electromagnetic stimulating device may provide PEMF 1n a manner that is patient user
friendly and the device may be portable. The device may be utihized in a hospital, an

cutpatient clinic, a therapist’s office, or at 4 patient’s home.
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{0226]  In certain variations, an electromagnetic of magnetic mduction stimulation device
may stinulate regions of the body to treat conditions requiring both maximal stimolation {i.e.,
suffictent to cause contraction of muscle fibers and firing of nerves) as well as sebmaximal
stimulation {(which will be sufficient to provide therapy but not to cause contraction of muscle
fibers).

10227] The electromagnetic or magnetic induction or stimulating devices described herein
may be utihzed for various indications. The indications may be divided into maximal and
submaxinial categories, in which the former requires significantly higher levels of mducting
current than the latter. The maximal applications of the device include, but are not limited to
Non-invasive stimulation (intermittent or continuous) of the peripberal nervous system for
treating chronice pain; stunulation 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 mdividual sustains a fracture, experiences paralysis of a imb or other
body part, or undergoes surgery, such as ACL repair i the knee; treatment of newogeanic or
overactive bladder and bowel; and stimdation of the central nervous system to alter neural
pathways or up/down-regulate the aforementioned factors.

{0228] Addrtional apphications of the devices include but are not linuted to: treatment of
neuropathic pam {e.g.. phamtom pain in hmbs or other neurologic pain) or orthopedic pain
{back and neck pamn or skeletal related pain); treatment of overactive bladder and bowel; and
treatient of arthritis and/or arthopedic conditions.

{0229] fn certain vanations, a device 18 provided for debverimg PEME stimulation to
selective anatonue regions of the body, utihizing 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 ares
of the body. This design may facthitate the placement of the device for the stimulation of key
nerves, nauscles, anddor body tissues.

{6230} In certain variations, a device is provided which may be utihized to
electromagnetically stimulate selective nerves, muscles, and/or body tissues, where the device
is user friendly and capable of being used even by an unskilled patient in a home healtheare

seting.



1

-

{

i 4]

30

Attorney Dockiet Noo EMENNZGG504

{0231}  In certain variations, a device is provided to electromagnetically stimulate selective
nerves, nuscles, and body tisspes 1o provide consistent therapy, with an ergonomic apphcator
targeting key nerves and eliminating the reqaurement for a highly trained operator to
manipulate the devige.

j0232] In certain vanations, an electromagnetic or magnetic mduction system or device
may be configured or designed to provide intermittently applied pulsed magnetic fields in the
treatment of chronic conditions, such as pain. For example, a device as described herein may
provide shorter, intermittent stunulation to treat chromie pam or other chronic conditions. The
dehivery of pulsed magnetic fields may have a continued and lasting effect on nerve function in
treating conditions, such as, overactive bladder as well as other chronic neuwrological and
orthopedic conditions such as neuropathic pain, restless legs and orthopedic pain (2., spmal
pain, back pain, etc)
10233} In certain variations, trtermittent pulsed magnetic fields may be utilized for the
treatment of chronic and acute non-orthopedic conditions such as neuropathue pain, phantom
paint and chronic neuralgias, as well chronic and acute orthopedic conditions, such as back pam
and neck pain. The therapeutic magnetic fields may be applied frequently {e.g., several times
a dav} or less frequently {e.., once a week or once a month) depending on the durability of the
effect for the individual patient. Treatment involving the use of magnetic fields does not
require surgery or needles to stimulate a nerve. Also, the deliver of internuittent pulsed
magnetic fields prevents the nerve from becoming habituated to the stimulator signal by
ensuring that there are periods during which the nerve 1s not subjected to the stimulatory
signal. Accordingly, the electromagnetic or magnetc induction systems or devices described
herein may provide unparalleled ease of use, non-1nvasiveness, reliability of therapy based on
sensor feedback and/or ergonomic targeting, andfor a lack of habituation due to internuttent
stimulation provided by certain systems and devices.

{0234] tn certain variations, the electromagnetic or magnetic induction systems or devices
described herein way incorporate an atr-cooled coil wherein the air coolant, e.g., liquid or air,
is drawn through andfor in between the turas of the inductive coil, in divect contact with
conductive surfaces of the cotl. Drawing air or other fluid through the coil prevents the coil
from heating up to the degree that could damage the coil and the electronics of a device, or

expose the patient to excessive temperatures.
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10235] In certain variations, the systems and devices described therein may be utihzed to

stimulate nerves for a variety of conditions, mcloading, ¢ ¢, atrophy prevention, nerve

repatrfregeneration, nesromodulation, chronic pain, up or down regulation of hormones,
restless legs, phantom pain, etc. The systems and devices may also be used to stimulate
muscles and/or other body tissues to accelerate tissue healing, regeneration and/or growth.
{0236 In certain variations, the electromagnetic or magnetic induction systems or devices
described herein and other implantable or extracorporeal devices may allow for the automatic
adpusting of nerve stimulation based on feedback.

j0237] In one variation, an extracorporeal or implantable device, e.g., any of the
electromagnetic or magnetic induction devices described herein, a pacemaker, defibrillator, or
nerve stimulator, may mchude a feature that allows for automatic adjustment of nerve
stimulation based on feedback provided by a sensor or user.  This feature may munimize pam
and power usage while ensuring optimal therapy deliverv, A device may include a stimulator
and a sensing component. The stimulator may be automatically adjustable based on feedback
from the sensor up to & maximal {safe) threshold. Each therapy may start with lower powered
pulses, followed by increasing power pulses until the sensor detects stimulation. The
algorithm allows for the minimal amount of power 1o be used and allows for avtomatic
adjustment of power settings as conditions change.

0238} In one variation, an mnplantable device may welude a sensor, such that the device
can stimulate tissue or nerves and sense stimulation at the same site. For example, the sensor
may provide feedback to the implantable device regarding nerve conduction at the site of
stimulation. As fibroses develops around an unplant, 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 cause the power or level of stimulation to increase or decrease, as 1s
necessary, to effectively stimulste the target site and overcome any obstruction due to fibroses.
As fibroses occurs around an implant, a patient need not report back to a physician 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 stumalation of the target nerve or tissue,
This eliminate the guesswork involved by the user in monitoring their therapy one day ata

time on their own, as they notice the effect of the therapy wear off. This also eliminates the
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risk of the user being exposed to unnecessarily high power levels that might otherwise by set
in order to mpumize frequent return visiis to a physician or operator for adjustments.

10239] Figures 42A and 42 show an example of how the amount of stimulatory power
required to achieve a desired stimulus may be automatically adjusted as a result of fibroses,
according to the above described feature. According to Figure 424, after the mitial maplant 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., sbout 10mV). An effective stimulatory
therapy may then be delivered. Accordmg to Figure 428, after fibroses sets i, in order to
maintain the desired level of stimulation to provide an effective stimulatory therapy, the level
of stimudatory power is increased until stimulation of the target perve or tissue is sensed
{(indicated by square box, ¢.g., at 20 mV). According to the example mn Figure 42B, the
presence of fibroses reqeired an increase in the stimuolatory power level to deliver an effective
stimulatory therapy.

0244 The avtomatic adjustment featore based on sensor feedback may be utilized m any
stimnlator or non-stimulatory mmplant or extracorperal device, where the device mcorporates a
sensor capable of detecting the desired stimulus and a feedback loop capable of automatically
adjusting parameters (e.g., power, frequency, etc.} to ensure appropriate stinuilation.

{0241} In certain varigtions, the electromagnetic or magnetic induction systems or devices
described herem and other implantable or extracorporeal devices may include a feature that
allows for gutomatic targeting of coils.

{0242] A device may melude multiple indoctive cotls or one or more movable indactive
coils. The device may also include a sensor based feedback algorithm, In one vanation, the
device mcludes 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 18 detected, the coil may either move to its stimulation posttion, or in
the event that a small targeting coil is used, the therapeutic coil may already overlie the
treatment area. Once the response 1s detected, the therapy may automatically begin.

0243} In one example, relating to the treatment of depression, the motor cortex is
stimulated until the thumb is seen to move. The coil may then be advanced, e.g., about § em.

to about 3 inches, forward to a position over the frontal cortex. This feature eluninates the
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guesswork that may otherwise be mvolved m moving or positioning a coil, and avtomates
therapy based on user feedback or EMG senor or other sensor feedback, e g, over a thumb.
{0244]  Figure 43A shows an example of a device 420 positioned on a skull.  The device
includes a treatment 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 move,

{0245} i another variation shown in Figare 438, an ergonomic fixture or apphicator 430
{e.g., a helmet) may be worn and a coil 432 positioned on the applicator may shde or move
from its targeting position to its therapeutic position astomaticatly or by user intervention.
[0246] The feature that allows for antomatic targeting of cotls may be utilized m any
device designed to stimudate nerve, body or other tissues with stinsulatory or sub-stimulatory
tields 1 which the device may be targeted based on a detectable signal or response.

10247] Other conditions that may be treated utilizing the vartous electromagnetic or
nmagnetic nduction stimulation systems and methods described herein inclade but are not
Hmited to; pelvic pain, interstitial cystitis, fibromyalgia, chronde fatigue and preterm labor,
pain syndromes, Irritable Bowel Syndrome, Vulvodynia, Herpetiue nearalgia, trigeminal
neuralgia and Mvotascial pain.

[0248]  EXAMPLES

{0249}  The following Examples are provided for illustration, not lrutation. 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, tmsermuttent therapy should be apphied and symptoms/scores
tracked for a munmimum of 6 weeks 1o order to determine the full extent of the therapies effect.
{0251}  Example 1. Empirical Testing of Efficacy m the Treatment of Neuropathic Pain:
The optimal stimulus intensity for neuropathic pain treatment; the optimal application
parameters, i.e. frequency of stimulation, duration of treatment, location of stimulatory coils i
gach disposable array of coils; and the optimal coil diameter/placement within the strays can
be determined using the following experimental protocol: Before, during and afier treatment,
patients will report scores of neuropathic pain after weekly stimulation over a mimmum of 6

weeks.
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{0252  Example 2 Empirical Testing of Efficacy m the Treatment of Newromuscular Pan:
The efficacy of neuromuscular pain treatment can be tested by monitoring patient reported
pain scores. A standardized scale may be utihized and, when feasible, local biopsy and blood
tests can be useful in determining the impact of the therapeutic fields on circulating factors and
local wediators. The optimal pulse amplitude, duration, site of stinndation will be assessed
based on reported pain scores and diagnostic tests.

{0253] Example 3; Empirical Testing of Efficacy in the Treatment of Orthopedic
conditions (1.e., Arthritis, Back pan and neck pain): The efficacy of arthnitis eatment can be
tested by monitoring patient reported functionghty scores. A standardized subjective
functionality scale may be utilized and, when feasible, local biopsy may be useful in
deternumng the impact of the therapeutic ficlds on the cartilage and arthritic regions treated.
As cartilage destraction 15 a well-studied side-effect of arthritss, redoction of this degeneration
will be a valuable marker for efficacy of therapeutic trestments. The optimal pulse amplitade,
duration, stte of stimudation will be assessed based on reported functionality scoves and
diagnostic tests. Pain scores may also be measured to determine the device’s impact on
orthopedic conditions such as back pain, seck pain, ete. A standardized pain scale may be
used before and after treatment 10 determine potential benefit.

10254} It is also contemplated that any of the energy emitting systems or devices described
herein can be used with or without a sensor for detecting conduction of a stimulated nerve or
muscle of tissue stimulation resulting from the electromagnetic or magnetic field generated by
the conductive coil and delivered to a patient or an electrical stimulus delivered to a patient.
Also, m any of the above varigtions, g controller may optionally be connected, coupled,
integral to or otherwise in communication with the conductive cotls andfor the sensor.
Optionally, the sensor may be connected, coupled, integral to or otherwise m communication
with the conductive coil.

{0235] Each of the individual variations described and lustrated herein has discrate
components and features which may be readily separated from or combined with the features
of any of the other varations. Modifications may be made to adapt a particular sifuation,
material, composition of matter, process, process act{s) or step(s) 1o the objective(s), spirit or

scope of the present invention.
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0256 Methods recited herein may be carried out in any order of the recited events which
is logically possible, as well as the recited order of events. Furthermore, where a range of
values 15 provided, every intervening value between the vpper and lower linnt of that range
and any other stated or intervening valoe in that stated range is encompassed within the
invention. Also, any optional feature of the mventive vanations described may be set forth
and claimed independently, or in combination with any one or more of the features described
herein.

{02571 All existing subject matter mentioned berewn {e.g., publications, patents, patent
apphications and hardware) s mcorporated by reference herein in Hs entirety except insofar as
the subject matter may conflict with that of the present invention {in which case what is
present herein shall prevail). The referenced items are provided solely for their disclosure
prior o the filing date of the present application. Nothing herein is to be constraed as an
admisston that the present invention s not entitled to antedate such material by virtue of prior
mvention.

{0258] Reference to a singular ttem, includes the possibility that there are plural of the
same ttems present. More specifically, as used herein and in the appended claims, the singular

K,

forms “a,” "an,” “said” and “the” mclude plural referents unless the context clearly dictates
otherwise. 11 is farther noted that the claims may be drafted to exclude any optional element.
As such, this statement 15 intended to serve as antecedent basis for use of such exclusive

¥

termunelogy as “solely,” “only™ and the hke i connection with the recitation of clatm
elements, or use of a “pegative” limitation. Unless defined otherwise, all technical and
scientific terms used heremn have the same meaning as commonly understoed by one of
ordinary skill in the art to which this inveation belongs.

[0259]  This disclosure is not intended to be imited to the scope of the particular forms set
forth, but is intended to cover alternatives, modifications, and equivalents of the variations
described herein. Further, the scope of the disclosure fully encompasses other variations that

may become obvious to those skilled in the art 1o view of this disclosure, The scope of the

present invention is fimited only by the appended claims.
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CLARS
What 15 claimed is:

1. A method, comprising:

applving an electrode patch to skin in proxumity to a stimulation site of & patient 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 controller unit including a pulse generator;

electrically coupling a percutaneous electrode having an end for inserting 1 proximity
to a tibial nerve of the patient to the controller unit;

inserting the end of the percutaneous electrode into the skin m proximity o the tibial
nerve of the patient; and

activating the pulse generator such that current pulses flow along the tibial nerve by
passing between the electrode paitch and the percutaneous electrode, the current pulses

configured to treat incontinence.

2. A method, comprising:

posiioning a transcutaneous electrode on sk of a patient i proximity to a tihial
REFVE,

mserting an end of a percutaneous needle electrode through the skin in proximity to the
tibial nerve, the percutaneous ngedle electrode including a wire disposed opposite the end;

securing a controller unit to the transcutaneous electrode such that the controller unit is
electrically coupled to the transcutaneous electrode, the controlier unit ncluding a pulse
SENSTRIOT;

connecting the wire of the percutaneous needle electrode to the controller uait for
electrically coupling the percutancous needle electrode to the controller; and

activating the pulse generator such that current pulses flow along the tibial nerve by
passing between the transcutaneous electrode and the percutaneous needle electrode, the

current pulses configured to treat incontinence,

3. A system for electromagnenc induction therapy comprising:

66
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at least one conductive coil disposed within or along an applicator, where the at least
one coil 1s configured to generate a magnetic field focused on a target nerve m proximity to the
at least ong coil;

at least one sensor configured to detect electrical conduction in the target nerve or to
detect a muscolar response caused by an electrical conduction m the target nerve, the sensor
configured to provide feedback about the efficacy of the applied electromagnetic induction
therapy; and

a controller 1 communication with the at least one sensor, where the controller i3
adjustable to vary a corrent through the at least one coil so as 1o adjust the magnenic field

focused upon the target nerve.
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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.
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