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12/508,529 BURNETT ET AL.

Notice of Abandonment Examiner Art Unit

CATHERINE B. KUHLMAN 3735

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
This application is abandoned in view of:

1. X Applicant’s failure to timely file a proper reply to the Office letter mailed on 17 July 2015.

(a) [ A reply was received on (with a Certificate of Mailing or Transmission dated ), which is after the expiration of the
period for reply (including a total extension of time of month(s)) which expired on
(b) [J A proposed reply was received on , but it does not constitute a proper reply under 37 CFR 1.113 to the final rejection.

(A proper reply under 37 CFR 1.113 to a final rejection consists only of: (1) a timely filed amendment which places the
application in condition for allowance; (2) a timely filed Notice of Appeal (with appeal fee); or (3) if this is utility or plant
application, a timely filed Request for Continued Examination (RCE) in compliance with 37 CFR 1.114. Note that RCEs are not
permitted in design applications.)

(c) [ A reply was received on but it does not constitute a proper reply, or a bona fide attempt at a proper reply, to the non-final
rejection. See 37 CFR 1.85(a) and 1.111. (See explanation in box 7 below).

(d) X No reply has been received.

2. [ Applicant's failure to timely pay the required issue fee and publication fee, if applicable, within the statutory period of three months
from the mailing date of the Notice of Allowance (PTOL-85).

(a) [ The issue fee and publication fee, if applicable, was received on (with a Certificate of Mailing or Transmission dated
), which is after the expiration of the statutory period for payment of the issue fee (and publication fee) set in the Notice of
Allowance (PTOL-85).

(b) [J The submitted fee of $ is insufficient. A balance of § is due.
The issue fee required by 37 CFR 1.18is $ . The publication fee, if required by 37 CFR 1.18(d), is $ .
(c) [ The issue fee and publication fee, if applicable, has not been received.

3.0 Applicant’s failure to timely file corrected drawings as required by, and within the three-month period set in, the Notice of
Allowability (PTO-37).

(a) [J Proposed corrected drawings were received on (with a Certificate of Mailing or Transmission dated ), which is after
the expiration of the period for reply.

(b) [J No corrected drawings have been received.

4. [] The letter of express abandonment which is signed by the attorney or agent of record or other party authorized under 37 CFR
1.33(b). See 37 CFR 1.138(b).

5. [ The letter of express abandonment which is signed by an attorney or agent (acting in a representative capacity under 37 CFR
1.34) upon the filing of a continuing application.

6. [] The decision by the Board of Patent Appeals and Interference rendered on and because the period for seeking court review
of the decision has expired and there are no allowed claims.

7. 0 The reason(s) below:

/CATHERINE B. KUHLMAN/
Primary Examiner, Art Unit 3735

Petitions to revive under 37 CFR 1.137, or requests to withdraw the holding of abandonment under 37 CFR 1.181, should be promptly filed to minimize
any negative effects on patent term.

U.S. Patent and Trademark Office
PTOL-1432 (Rev. 07-14) Notice of Abandonment Part of Paper No. 20160208
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Application No. Applicant(s)
12/508,529 BURNETT ET AL.

Office Action Summary Examiner Art Unit AIA (First Inventor to File)
CATHERINE B. KUHLMAN 3735 ,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 29 April 2015.
[] A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon ____.
2a)X] This action is FINAL. 2b)[] 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) 1-19 and 21-54 is/are pending in the application.
5a) Of the above claim(s) 1-18 and 35-54 is/are withdrawn from consideration.

6)[] Claim(s) is/are allowed.

7)X Claim(s) 19 and 21-34 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) D Notice of References Cited (PTO-892) 3) |:| Interview Summary (PTO-413)
. . Paper No(s)/Mail Date.

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

Paper No(s)/Mail Date

U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20150713

-4-
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DETAILED ACTION
1. This action is responsive to the amendment filed on April 29™ 2015. The examiner
acknowledges the amendments to claims 19 and 34. Claims 1-19 and 21-54 are pending (claims
1-18 and 35-54 are withdrawn from consideration).
Notice of Pre-AIA or AIA Status
2. The present application is being examined under the pre-AlIA first to invent provisions.
Claim Rejections - 35 USC § 112

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

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

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

4. Claims 19 and 21-34 are rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AlA),
second paragraph, as being indefinite for failing to particularly point out and distinctly claim the
subject matter which the inventor or a joint inventor, or for pre-AIA the applicant regards as the
invention.

5. Claim 19 recites “at least one microneedle patch...configured to generate an electrical
stimulus” and a controller "programmed to deliver an electrical stimulus having a frequency
sufficient to stimulate the posterior tibial nerve or [a] branch thereof”. It is unclear if the
electrical stimulus recited in each quoted portion of the claim is the same. Claim 19 further
recites “the controller adjusts or modulates the electrical stimulus delivered through the
microneedle patch...based on the feedback provided by the sensor”. It is unclear which

"electrical stimulus” is referred to here. Under the broadest reasonable interpretation, multiple
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electrical stimulus signals may be provided, for example a treatment or therapy stimulus
provided by a patch and an action potential-evoking stimulus by at least one additional patch.
This issue is also present in claim 34.
6. Claim 19 recites the limitation “the microneedle patch” in line 15. There is insufficient
antecedent basis for this limitation in the claim.
7. Claims 21-33 incorporate the indefinite subject matter of claim 19 therein.
8. Claim 23 recites the limitation "said microneedle patch" in line 1. There is insufficient
antecedent basis for this limitation in the claim.

Claim Rejections - 35 USC § 103
0. The following is a quotation of pre-AIA 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

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

10. Claims 19, 21-25, and 27-30 are rejected under pre-AIA 35 U.S.C. 103(a) as being
unpatentable over Leung (US 2006/0030845 A1) in view of Byers (US 4837049).

11. Claim 19; Leung discloses an energy emitting system for providing a medical therapy
comprising at least one patch electrode 300/302. The electrodes 300 and 302 are used to provide
therapy and evoke an action potential respectively [0023]; the stimulus generated by each
electrode is focused on a target nerve in proximity to the electrode ([0025] electrical stimulus
may be high frequency for therapy and/or lower frequency to generate an evoked potential). A
sensor 306 is attachable to the skin surface in proximity to the target nerve which is configured

to detect electrical conduction in the target nerve to provide feedback regarding the therapy to a



Application/Control Number: 12/508,529 Page 4
Art Unit: 3735

controller 102/200 [0020-21]. The controller is coupled to the at least one patch 300/302 and is
programmed to deliver an electrical stimulus having a frequency sufficient to stimulate a target
nerve ([0013 and 0025], electrical stimulus delivered through patch electrode 302 configured for
generating an evoked potential). The controller delivers the electrical stimulus (the therapeutic
stimulus and/or the potential-evoking stimulus) through the at least one patch 300/302. The
controller receives feedback from the sensor 306 based on the electrical conduction through the
nerve detected by the sensor and adjusts the therapeutic electrical stimulus delivered through the
microneedle patch 300 based thereon [0020 and 46]. Leung does not specifically disclose the at
least one electrode patch 300/302 comprises a microneedle array deposited on the surface of an
electrode. Byers discloses an electrode patch that can be used for applying electrical signals to
nerve tissue (col. 2, line 58 - col. 3, line 5) comprising an array of microneedles deposited on a
surface of at least one electrode (or conducting layer) (col. 10, lines 18-29). It would have been
obvious to one of ordinary skill in the art at the time of the invention to use the microneedle
array patch electrode disclosed by Byers as the at least one patch electrode 300/302 in Leung’s
system because Byers discloses this type of electrode provides good electrical contact with
subcutaneous conductive tissue (col. 5, lines 45-51).

Leung does not specifically disclose electrical stimulation focused on the posterior tibial
nerve or a branch thereof or detecting electrical conduction through the posterior tibial nerve or a
branch thereof and placement of the sensor on the foot. However, Leung does disclose the
stimulating electrode patch 300 and sensor 306 can be placed along any neural pathway of the
body [0048]. Leung also discloses detecting afferent (or sensory) nerve stimulation along the

target nerve pathway [0039]. Since the patch and sensor may be surface or skin electrodes
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[0023] they could be placed anywhere on the skin of the patient, therefore the at least one patch
electrode 300/302 is configured to generate an electrical stimulus focused on the posterior tibial
nerve or a branch thereof if placed at an appropriate position along the foot or leg, and the sensor
306 1s adapted for placement on a foot and is configured to a detect conduction through the tibial
nerve or a branch thereof by detecting a signal that an afferent nerve has been stimulated if also
placed at an appropriate position along the foot or leg. Placement of the sensor and patch as
claimed can be done without changing the structure of the prior art device, therefore the device
disclosed by Leung in view of Byers obviates claim 19.

12. Claim 21; Leung discloses the electrical stimulus provided by the patch 300 is varied
according to the electrical conduction detected by the sensor 306 to measure the efficacy of
treatment and/or to ensure treatment has not affected the nervous system in an undesirable
manner [0026]. Measuring the efficacy of treatment is a technique for ensuring adequate
therapeutic stimulation [0026].

13. Claim 22; the microneedle array disclosed by Byers may be etched from a surface of the
electrode (col. 10, lines 6-9, 18-22, and 55-62).

14. Claim 23; each microneedle disclosed by Byers comprises an electrically conductive
material (col. 10, lines 32-38) which can transmit an electrical signal to an overlying electrode
(electrical conductor material col. 10, lines 18-22).

15. Claim 24; Byers discloses the needles comprise metal (col. 10, lines 32-35).

16. Claim 25; Leung discloses the sensor 306 may have the same structure as the at least one
patch electrode 300/302 [0023] which, according to the above combination of Leung in view of

Byers, is a microneedle array.
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17. Claims 27-30; Byers discloses needle diameters of 5-10 microns and a length of 100

microns (col. 7, lines 37-42).

18. Claims 26 and 34 are rejected under pre-AIA 35 U.S.C. 103(a) as being unpatentable
over Leung in view of Byers as applied to claim 19 above, and further in view of Surgenor (US
2006/0049957 Al).

19. Claim 26; Leung in view of Byers is silent as to a bulb extending from at least one
microneedle of the array. However, Surgenor discloses microneedles of an electrode array can
be provided with anchoring means such as bulbous tips [0062]. It would have been obvious to
one of ordinary skill in the art at the time of the invention to include a bulbous tip on at least
some of the microneedles in the system disclosed by Leung in view of Byers in order to aid in
anchoring of the electrode substrate to tissue, as taught by Surgenor [0062].

20. Claim 34; Leung discloses an energy emitting system for providing a medical therapy
comprising at least one patch electrode 300/302. The electrodes 300 and 302 are used to provide
therapy and evoke an action potential respectively [0023]; the stimulus generated by each
electrode is focused on a target nerve in proximity to the electrode ([0025] electrical stimulus
may be high frequency for therapy and/or lower frequency to generate an evoked potential). A
sensor 306 is attachable to the skin surface in proximity to the target nerve which is configured
to detect electrical conduction in the target nerve to provide feedback regarding the therapy to a
controller 102/200 [0020-21]. The controller is coupled to the at least one patch 300/302 and is
programmed to deliver an electrical stimulus having a frequency sufficient to stimulate a target

nerve ([0013 and 0025], electrical stimulus delivered through patch electrode 302 configured for
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generating an evoked potential). The controller delivers the electrical stimulus (the therapeutic
stimulus and/or the potential-evoking stimulus) through the at least one patch 300/302. The
controller receives feedback from the sensor 306 based on the electrical conduction through the
nerve detected by the sensor and adjusts the therapeutic electrical stimulus delivered through the
microneedle patch 300 based thereon [0020 and 46]. Leung does not specifically disclose the at
least one electrode patch 300/302 comprises a microneedle array deposited on the surface of an
electrode. Byers discloses an electrode patch that can be used for applying electrical signals to
nerve tissue (col. 2, line 58 - col. 3, line 5) comprising an array of microneedles deposited on a
surface of at least one electrode (or conducting layer) (col. 10, lines 18-29). It would have been
obvious to one of ordinary skill in the art at the time of the invention to use the microneedle
array patch electrode disclosed by Byers as the at least one patch electrode 300/302 in Leung’s
system because Byers discloses this type of electrode provides good electrical contact with
subcutaneous conductive tissue (col. 5, lines 45-51).

Leung in view of Byers is silent as to a bulb extending from at least one microneedle of
the array. However, Surgenor discloses microneedles of an electrode array can be provided with
anchoring means such as bulbous tips [0062]. It would have been obvious to one of ordinary
skill in the art at the time of the invention to include a bulbous tip on at least some of the
microneedles in the system disclosed by Leung in view of Byers in order to aid in anchoring of
the electrode substrate to tissue, as taught by Surgenor [0062].

Leung does not specifically disclose electrical stimulation focused on the posterior tibial
nerve or a branch thereof or detecting electrical conduction through the posterior tibial nerve or a

branch thereof and placement of the sensor on the foot. However, Leung does disclose the

-10-
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stimulating electrode patch 300 and sensor 306 can be placed along any neural pathway of the
body [0048]. Leung also discloses detecting afferent (or sensory) nerve stimulation along the
target nerve pathway [0039]. Since the patch and sensor may be surface or skin electrodes
[0023] they could be placed anywhere on the skin of the patient, therefore the patch 300 is
configured to generate an electrical stimulus focused on the posterior tibial nerve or a branch
thereof if placed at an appropriate position along the foot or leg, and the sensor 306 is adapted
for placement on a foot and is configured to a detect conduction through the tibial nerve or a
branch thereof by detecting a signal that an afferent nerve has been stimulated if also placed at an
appropriate position along the foot or leg. Placement of the sensor and patch as claimed can be
done without changing the structure of the prior art device, therefore the device disclosed by

Leung in view of Byers and Surgenor obviates claim 34.

21. Claims 31 and 32 are rejected under pre-AIA 35 U.S.C. 103(a) as being unpatentable
over Leung in view of Byers as applied to claim 19 above, and further in view of Malaney (US
2002/0183804 Al).

22. Claims 31 and 32; Leung is silent as to an electrode needle coupled to the controller and
inductively coupled to the patch 300/302. However, Malaney discloses an electrode needle 12
coupled to a controller 10 with an end insertable into the body in proximity to a stimulation site
15. The needle is inductively coupled to a patch electrode 14 and the patch is positioned distal to
the stimulation site such that upon activation of the controller, a current traverses the stimulation
site by passing from the patch to the electrode needle [0031]. It would have been obvious to one

of ordinary skill in the art at the time of the invention to include an electrode needle inductively

-11-
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coupled to the patch electrode in the system taught by Leung in view of Byers, similar to the
configuration taught by Malaney, because it allows for more precise targeting of the electrical
stimulus provided by the electrode patch since the electrode needle can be inserted directly

adjacent the target nerve.

23. Claim 33 is rejected under pre-AIA 35 U.S.C. 103(a) as being unpatentable over Leung
in view of Byers in view of Malaney as applied to claim 32 above, and further in view of
Fairbanks (US 4233965).
24. Leung, Byers, and Malaney are silent as to a conductive coil positioned distal to the
stimulation site and coupled to the controller. Fairbanks discloses a modified electrical
stimulation device comprising a conductive coil 14 over an electrode patch 12 connected to a
controller 32 (fig. 1a). It would have been obvious to one of ordinary skill in the art at the time
of the invention to incorporate a conductive coil over the at least one electrode patch in the
system disclosed by Leung in view of Byers and Malaney because Fairbanks discloses the coil
helps focus the electric current into tissue (col. 2, lines 46-47 and col. 3, line 65 - col. 4, line 3).
When a conductive coil is present over the at least one electrode patch location in the
combination, it will also be located distal to the stimulation site such that upon activation of said
controller, a current traverses the stimulation site by passing from the patch and the coil to the
electrode needle (Malaney [0031]).

Response to Arguments
25. Applicant's arguments filed April 29™ 2015 have been fully considered but they are not

persuasive.

-12-
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26. Applicant submits there is no motivation to combine the teachings of Leung and Byers
because the electrode patch of Byers is designed merely to stimulate the nerve to create muscular
action rather than perform electro-surgery (i.e. cut tissue) as required by Leung’s electrosurgical
system. The examiner respectfully disagrees. Leung states the conductive components 300, 302,
304, and/or 306 may all comprise surface or patch electrodes. Byers teaches an exemplary
configuration for a patch electrode; the nature of the stimulation provided by the patch (whether
therapeutic or for evoking a potential) is determined by the controller of Leung.

27. Applicant submits that a first signal, as provided by component 300, having a frequency
from about 260 kHz to about 1.5 MHz is for cutting tissue and not stimulating tissue. The
examiner does not dispute this and notes that the electrical stimulus recited as being provided by
the at least one microneedle patch in lines 4-6 of claim 19 is not recited for any specific purpose
and is not limited to only stimuli in the action-potential-evoking range.

28. Applicant submits that Leung does not teach a controller programmed to deliver an
electrical stimulus having a frequency sufficient to stimulate the posterior tibial nerve. The
examiner respectfully disagrees. Leung discloses delivering a stimulating frequency to the nerve
using patch electrode 302. Electrode 302 is part of the “at least one microneedle patch” made up
of patches 300 and 302. Claim 19 is ambiguous as to whether the electrical stimulus for
stimulating the posterior tibial nerve in lines 13-14 is the same as the electrical stimulus focused
on the posterior tibial nerve in line 5.

29. Applicant submits the examiner fails to show how measuring efficacy and ensuring
treatment has not affected the nervous system in an undesirable manner is the same as ensuring

adequate therapeutic stimulation, as stated in claim 21. The examiner notes that "measuring the

-13-
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efficacy of treatment" is a form of ensuring adequate therapeutic stimulation because it will
determine whether treatment is effective. If treatment is effective, it means that therapy was
adequate.

Conclusion

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

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

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to CATHERINE B. KUHLMAN whose telephone number is
(571)270-7130. The examiner can normally be reached on Monday-Friday 8:30 am - 5:00 pm
Eastern Time.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Charles Marmor can be reached on (571) 272-4730. The fax phone number for the

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

-14-
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Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished
applications is available through Private PAIR only. For more information about the PAIR
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR
system, contact the Electronic Business Center (EBC) at §66-217-9197 (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.

/CATHERINE B. KUHLMAN/
Primary Examiner, Art Unit 3735

-15-
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Attorney Docketr No.: EMKNNZOO301

Fhewelss sonify this tis corpespondines i being clectroaivatly fragnmitted 1o the USSP on the date shorwn baduow,

Date: Apoi 29 2013 Signates: K E Lampkins (Kim E. Lavapking}

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application No.: 12/508,529

Confirmation No: 8186

Filing Date; July 23, 2000

Inventor{s): Daniel R, BURNETT et al.

Title: METHOD AND APPARATUS FOR MAGNETIC INDUCTION
THERAPY

Examiner: Catherine B, Kuhlman

>3

Group At Uit 3735

RESPONSE TO NON-FINAL OFFICE ACTION

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

Alexandria, VA 22313-1450
Dear Madany.

This 1s in response o the non-final Office Action dated October 30, 2014 for which a
response was dae on January 304, 2015, Filed herewith 1s a Petition and fee for a 3-month
extension of time, thereby extending the deadline for response to April 30, 2015,
Accordingly, this response is timely filed. Reconsideration and allowance of the pending

clatms, as amended, in light of the Remarks presented herein are respectfully requested.
Amendments to the Claims are reflected in the listing of claims which begins on

page 2 of this paper.

Remarks begm on page 11 of this paper.
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AMENDMENTS TO THE CLAIMS

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

in the claims

1. (Withdrawn): An energy emitting system for providing a medical therapy
comprising:

at least one conductive cotl disposed within or along a housing, where the at least one
cotl 18 configured to generate a magnetic field focused on a target nerve in proximity 1o the at
feast one coil;

at least one sensor configured to detect electnical conduction in the target nerve or
muscle stimalation, wherein the sensor s comprised of a microneedle array attachable to a
skin surface in proximify to a target nerve or muscle; and

a controlier coupled to said at least one conductive coil and in communication with

said af least one sensor.

2. {Withdrawn): The system of claim 1, wherein the magnetic field generated by
said at least one conductive coil is varied based on the electrical conduction or muscle
stimulation detected by said at Jeast one sensor to ensure adequate therapeutic stimulation.

-~

3, (Withdrawn): The system of claim 1, wherein the microneedle array is arrayed
over & housing.

4. (Withdrawn): The system of claim 3, wherewn the housing is comprised of a
patch having at least one electrode and said nmucroneedle array extends front a ficst surface of
the electrode.

S, {Withdrawn). The svstem of claim 4, wherein the patch comprises a positive,
negative and control electrode, each electrode comprising a microneedle array extending
therefrom.

6. (Withdrawn): The system of claim 4, wherein the microneedle array is etched

from a surface of the electrade.

2of 14
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7. {Withdrawn}: The system of claini 1, wherein said nucroneedie array comprises
at least one nucroneedle comprising an electrically conductive material soch that it can

transmit an electrical signal to an overlying electrode.

8. {(Withdrawn}). The system of claam 7, wherein said microneedle conprises

metal, sihcon, biccompatible polvmers, titantum, silver, or sutore material,

9. (Withdrawn): The system of clamm 1, wherein said microneedle array comprises
at least one microneedle coated with an electrically conductive material such that it can

transmit an electrical signal to an overlying electrode.

10, (Withdrawn): The system of claim I, wherein said microneedle array comprises
at least one microneedle comprising a distal tip and a bulb extending from said distal tip to

provide tor anchoring of said nicroneedle wnto a subject’s skin,

11, {(Wathdrawn): The system of clain 1, wherein said microneedie array comprises

at least one nucroneedle having a diameter n the range of about 1 to 100 microns.

12, (Withdrawn): The system of claim 11, wherein a diameter of said microncedle

1s 11 the range of about 10 to 30 microns.

13, (Withdrawn): The system of claim 1, wherein said microneedle array comprises

at least one microneedie having a length in the range of about 1 to 100 mucrons.

14, (Withdrawn): The system of claim 13, wherein a tength of said microneedle 1s

in the range of about 100 to 150 microns.

15, (Withdrawn), The system of claim 1, further comprising an electrode needle
conpled to said controller and having an end nsertable into a subject’™s body in proximity to a
stimulation site, wherein said needle is inductively coupled to said at least one conductive

coil.

16, (Withdrawn): The system of claam 13, wherein said at least one conduetive coil
is positioned distal to said stimulation site such that upon activation of said controller a
current traverses the stimalation site by passing from said at least one conductive cotl to said

percutaneous electrode needle.
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17, (Withdrawn): The system of claim 16, further comprising at least one
conductive microneedle patch positioned distal to said simulation site and coupled to the
controlier such that upon activation of said controller a current traverses the stimulation site
by passing from said at least one conductive microneedle patch and said at least one

conductive coil to said electrode needle.

18, (Withdrawn): An energy emitting system for providing a medical therapy
comprising.

at least one conductive cotl disposed within or along a housing, where the at least one
cotl 18 configured to generate a magnetic field focused on a target nerve in proximity 1o the at
feast one coil;

at least one sensor configured to detect elecinical conduction 1 the target nerve oy
mnscle stimulation, wherein the sensor is comprised of at least one microneedle comprising
an electrically conductive material such that it can transmit an electrical signal to an
overlying electrode and & distal tip having a bulb extending from said distal tip to provide for
anchoring of said microneedie into a subject’s skin; and

a controller coupled to said at least one conductive coil and m conumunication with

said at least one senzor.

19, (Currently amended). An energy enutting system for providing a medical
therapy comprising:

at feast one microneedle patch comprnised of a microneadle array deposited on a
surface of at least one electrode, where said at least one microneedle patch is configured to
generate an electrical stimulus focused on a posterior tibial nerve or a branch thereof i
proxieuty to the at least one conductive microneedle patch;

at least one sensor configured to detect electrical conduction through the posterior
tibial nerve or a branch thereof by detecting a signal that an afferent nerve has been
stimulated to provide feedback regarding the therapy, wherein the sensor 1s attachable to a
skin surface in proximity to a nerve or muscle, wherein the sensor is adapted for placement
on a foot of a patient and

a controlier coupled to said at least one microneedle patch, wherein the controller is

programmed to deliver an electrical stimmulus having a frequency sufficient 1o sumulate the

posterior tibial nerve or the branch thereofl, wherein the controller dehivers {{an}] the
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etectrical stimulus through the microneedle patch, and[].}] wherein the system comprises a
feedback loop, wherein the controller receives feedback from the sensor based on the signal
detected by the sensor, and the controller adjusts or modulates the electrical stimulus
delivered through the microneedle paich to the posterior tibial nerve or a branch thereof

based on the feedback provided by the sensor.

20, (Canceled)

21, (Previously presented): The svstem of claim 19, wherein the electrical stimulus
generated by said at least one microneedle patch s varied according to the electrical
conduction or a muscle stimulation detected by said at {east one sensor to ensure adequate

therapeuatic stimulation.

22, {Original). The system of claim 19, wherein the microneedie array 15 etched
trom a surface of the electrode.

23, {Oniginaly. The system of claim 19, wherein said microneedle patch comprises
at least one microneedle comprising an electrically conductive material such that it can
transmut an electrical signal to an overlving electrode.

24, (Original): The system of claim 23, wherein said microneedle comprises metal,
silicon, biocompatible polymers, titantam, silver, or suture material.

25, (Oniginal): The system of claim 19, wherein said sensor 15 comprised of at least
one microneedle arrav.

26, {Ongmal): The system of claim 19, wherein said microneedie array comprises
at least one microneedle comprising a distal tip and a bulb extending from said distal tip to
provide for anchoring of said microneedle into a subject’s skin,

27. (Oniginal): The system of claim 19, wherein said microneedle array comprises
at least one nucroneadle having a diameter in the range of about 1 to 100 microns.

28, {Oniginal)y, The system of claim 27, wherein a diameter of said microneedle is
in the range of about 10 to 30 microns.

29, (Original): The system of claim 19, wherein said microneedle array comprises

at least one microneedle having a length in the range of about 1 to 150 microns.
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30, (Ongmaly: The system of claim 29, wherein a length of said microneedle 1s in

the range of about 100 1o 150 microns.

31, (Original): The svstem of claim 19, further comprising an electrode needle
coupled to said controller and having an end insertable into a subject’s body in proximity to a
stimuiation site, wherein said needle is indactively coupled to said at least one conductive
microneedle patch.

32, {Previously Presented). The system of claim 31, wheren said at least one
microneedie patch is adapted to be positioned distal fo said stimulation site such that upon
activation of said controller a current traverses the stimulation site by passing from said at

least one microneedie patch to said electrode needle.

33, (Original)y The system of claim 32, further comprising at least one conductive
coil positionad distal to said stimulation site and coupled to said controller such that upon
activation of said controller a current traverses the stimulation site by passing trom said at

least one microneedie patch and said at least one conductive coil to said elecirode needle.

34, {Currently amended). An energy emitting system for providing a medical
therapy comprising:

at least one conductive microneedle patch comprised of a microneedle array
deposited on a surface of at least one electrode, wherein said microneedle array comprises an
electrically conductive material such that it can transmit an electrical signal to an overlying
electrode wherein a distal tip of at least one microneedie of the microneadle arvay has a bulb
extending from said distal tip to provide for anchoring of said microneedie into a subject’s
skin, satd microneedle patch configured to deliver an electrical stimulus to a posterior tibial
nerve or a branch thereof 1 proximity to the at least one conductive microneedle pateh;

at least one sensor configured to detect electrical conduction through the posterior
tibial nerve or a branch thereof by detecting a signal that an afferent nerve has been
stinnlated and wherein the sensor is attachable to a skin surface m proximity to a nerve or
muscle, wherein the sensor is adapted for placement on a foot of a patient; and

a controlier coupled to said at least one conductive microneedle patch and in

communication with said at least one sensor, wherein the controlier is progranuned 1o deliver

an electrical stimutus baving a frequency sufficient to stmulate the posterior tibial nerve or
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the branch thereof, wherein the controller delivers {{an}] the electrical sumulus through the
microneedle patch,_and{[.]] wherein the system: comprises a feedback loop, wherein the
controlier receives feedback from the sensor based on the signal detected by the seasor, and
the controlier adjusts or modulates the elecirical stimulus delivered through the microneedle
patch to the posterior tibial nerve or a branch thereof based on the feedback provided by the

SENRSOE.

35, (Withdrawn): An energy emitting system for providing a medical therapy
comprising:

at least one conductive coil disposed within or along & housing, where the at least one
coil 1s configured to generate a magnetic field focused on a target nerve m proxunity to the at
least one coil;

an electrode needle having an end insertable into a subject’s body m proxamity to a
stimulation site, wherein said needle is inductively coupled to said at {east one conductive
cotl; and

a controlier coupled to said at least one conductive coil and said electrode needle.

36, {Withdrawn): The system of clain 33, wherein said at least one conductive coil
is positioned distal to said stimulation site such that upon activation of said controller a
current traverses the stimulation site by passing from said at least one conductive coil to said

electrode needle.

37, (Wihdrawn): The system of clann 35, further comprising at least one sensor i
commurication with said controller and configured to detect electrical conduction in the
target nerve or muscle stimulation and attachable to a skin surface in proximity to a target
nerve or muscle, wherein the magnetic field generated by said at {east one conductive coil is
varied based on the muscle stimulation or electrical conduction detected by said at least one

sensor to ensure adequate therapeutic stinnedlation.

38, (Withdrawn}: A method of treating a subject with urinary mcontinence
comprising:
posttioning a first portion of a subject’s body, the subject exhibiting symptoms

associated with urinary incontinence, relative to an energy emitiing device such that a tibial
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nerve within the first portion of the body 1s in proxinuty to at least one energy generator
disposed within or along the energy enutiing device;

passing a current through the at least one energy generator to produce a magnetic
field or electrical stimulus focused on the tibial nerve:

stimulating a nerve that innervates the pelvic floor of the subject via stumulation of
the tibial nerve with the magnetic field or electrical stimulus; and

reducing svmptoms associated with urinary incontinence.

39 (Withdrawn): The method of clann 38, wherein the energy generator comprises
a conductive coil for generating a magnetic field.

40, (Withdrawn): The method of claim 39, wherein positioning comprises placing o
foot, ankle, or leg relative to at least one conductive cotl disposed within or along a housmg.

41, {Withdrawn): The method of clamm 39, wherein positioning comprises placing a
popliteal fossa relative to at least one conductive cotl disposed within or along a honsiag.

42, (Withdrawn): The method of claim 38, wherein the energy generator comprises
a nucroneedie patch for producing a magnetic field or electiical stimulus.

43, (Withdrawn). The method of claim 38, wherein a nerve that innervates the
pelvic floor comprises the pudendal nerve or sacral plexus.

44, {Withdrawn): The method of clamm 38, wherein symptoms associated with
urtnary iucontinence comprise urinary leakage, loss of bladder control and the mability to
control wrinary function.

45, (Withdrawn): The method of claim 38, further comprising detecting electrical
conduction through the tibial nerve or comesponding nscle stimuolation via at least one
sensor positioned along a second portion of the body.

46, (Withdrawn): The method of claim 45, wherein the sensor comprises a
microneedie array.

47 {Withdrawn). The method of claim 43, wherein the sensor 1s positioned in
proxinuty to the tibial nerve, over a muscle innervated by the tibial nerve, or over the

pophiteal fossa.

Rof 14

-34-



Application No.: 12/508,529 Attorney Docket No.: EMKNNZOO301

48, (Withdrawn): The method of clamm 45, further comprising adjusting the current
vig a controlier in communication with the energy generator accordmg 1o a signal received

from the sensor indicative of the nerve conduction.

49, (Withdrawn). The method of claim 48, wherein adjusting comprises adpusting
amplitude, frequency, direction of a magnetic field, or firing sequence of the energy

<4

Q,E‘ﬂ&l'{iii@f .

500 (Withdrawn): The method of claim 48, wherein adjusting comprises adjusting a
position of the at feast one coil relative to the first portion of the subject’s body to re-focus
the magnetic field on the tibial nerve.

51, {(Withdrawn). The method of claim 48, wherein adjusting comprises adjusting a

position of the microneedle patch relative to the first portion of the subject’s body to re~focus

the electrical or magnetic stimulus on the tibial nerve.

52, {Withdrawn), The method of claim 48, wherein adjusting comprises varying

the carrent according to 8 muscudar response in the patient.

583, (Withdrawn). The method of clann 39, wherein the conductive cotl ts operated
at about 10 to 20 heriz to generate a magaetic field of about .25 to 1.5 tesla for a duration of

about 30 minutes per day.

54, (Withdrawn): A method of treating a subject with urinary incontinence
comprising:

positioning a {irst portion of a subject’s body, the subject exhibiting symptoms
assoctated with urimary incontinence, relative to a housing such that a posterior tibtal nerve
within the first portion of the body 1s i proximity {0 at least one conductive coil disposed
within or along the housing;

passing a current through the at least one conductive coil to produce a magnetic field
focused on the posterior tibial nerve;

detecting electrical conduction of the posterior tibial nerve via at least one
microneedle array positioned along a second portion of the body;

receiving a signal from the microneedle array indicative of the electrical conduction;
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adjusting the current via a controller in communication with the conductive coil
according to the signal received from the microneedle array; and

reducing symptoms associated with urinary incontinence.
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REMARKS

Claims 1-19 and 21-54 were peading m the present application. Claims 1-18 and 35-
54 were withdrawn from consideration. By virtue of this response, no claims have been
cancelled, claims 19 and 34 have been amended, and no new claims have been added.
Accordingly, claims 19 and 21-34 are currently under consideration. Amendment and
cancellation of certain claims is not to be construed as a dedication 1o the public of any of the

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

Rejections under 35 U.S.C. §103(a)

A, Clanns 19, 21-25 and 27-30 are regected under 35 ULS.CL §103(a) as allegedly
being unpatentable over Leung {U.S. Patent Publication No. 2006/00308435) 1 view of Byers
(LIS, Patent No. 4,837,049},

Applicant respectfully traverses the rejection and contends that there is no motivation
or suggestion to combine the teachings of Leung and Byvers. The Office Action states “it
would have been obvious to one of ordinary skill in the art af the time of the nvention to use
the mucro needle array patch electrode disclosed by Byers as the electrode patch 300 in
Leung's system becanse Byers discloses this type of electrode provides good electrical
contact with subcutaneous conductive tissue {col. §, lines 45-51).7 (Office Action, Page 3).
However, there is no motivation to combine the nicro needle array patch electrode of Byers
with Leung’s electrosurgical system because the micro needle arvay paich electrode of Byers
1s designed 1o merely stimulate the nerve to create muscular action (Byers: Coll 1, Lo, 60-62)
rather than perform electrosurgery (1., cut tissug) as required by Leung’s electrosurgical
system.

Further, the office action states “appheant subnuts that Leung is directed to a system
for performing and monitoring electrosurgical freatment and does not describe a systeny as
clatmed but fails to set forth any specific support for this assertion.” {Office Action, Page 8).

Electrosargery is defined as “the surgical use of high-frequency electric curvent for cutting or

destroying tissue, as in electrocauterization.” (http:/'medical-

digtionary thefresdictionarv.comielectrostrzery). Applicant points to claims 1, 15, 43, 64 and

67 of Leung which state “electrosurgical” or “electrosurgery.” Applicant points to the title of
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Leung which is “Electrosurgical treatiment n conjunction with momtoring.” Applicant
further points to claim 2 which recites a first signal from component 300 having a frequency
from about 260 kHz to about 1.5 MHz. Such a high frequency is used for cutting tissue {(not
stimudating tissue).

Independent claim 19 has also been amended to further distinguish the claimed
subject matter such that the claim as amended now recites: ... wherein the controlier is
programmed to deliver an electrical stinmulus having a frequency sutficient to stimulate the
posterior tibial nerve or the branch thereof .. .7 Independent claim 34 has been sumilarly
amended. The claimed controller is programmed to deliver an electrical stimulus that has a
frequency sufficient to stimulate the posterior tibial nerve or branch rather than to subjecting
the nerve to high-frequency electric currents for cutting or destroying the tissue,

Clearly, Leong 1s directed to a system for performung and monitoning electrosurgical
treatment by creating a lesion tn a nerve by a first signal from component 300 and sending a
second signal through the perve path to eosure the nerve path is still imtact during the
electrosurgical treatment. {Leung, Paragraph {0026]). Indeed, Leung does not teach a
controlier programmed to deliver an electrical stimnulus having a frequency sufficient to
stimulate the posterior tibwal nerve or the branch thereof, as stated in claim 19. Byers fadls to
cure the defects of Leung.

With respect to dependent claim 21, the claim presently recites “wherem the electrical
stinlus generated by said at least one microncedle patch 18 varied according to the electrical
conduction or a muscle stimulation detected by said at least one sensor to enswre adequate
therapeutic stimulation.” The Office Action states that “Leung discloses the electrical
stimulus provided by the patch 300 13 varied according to the electrical conduction detected
by the sensor 306 to measure the efficacy of treatment and/or to ensure treatment has not
affected the nervous svstent in an undesirable manner [0026]. This is considered to be
ensuring adequate therapeutic stimulation {0026].7 (Office Action, Page 4). The exammer
fails to show how measuning efficacy and ensuring treatment has not affected the nervous
system in an undesirable manner 1§ the same as ensuring adequate therapeutic stimulation, as
stated in claim 21,

Based on the above arguments, Applicant believes that the Office Action fails to

establish a proper prima facie case of obviousness. As a result, independent claims 19 and 34
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are patentable over Leung and Byers for at least these reasons. Clains 21-25 and 27-30 are
dependent on claim 19 and are patentable for at least the same reasons. Accordingly,
Applicant respectfully requests reconsideration and withdrawal of the rejections under 33
LLS.CL§163.

B. Claims 26 and 34 are rejected under 35 U.S.C. §103(a) as allegedly being
unpatentable over Leung (U.S. Patent Publication No. 2006/0030845) in view of Byers (U5,
Patent No. 4,837,049) as applied to clamm 19 above, and further i view of Surgenor (.S,
Patent Publication No. 2006/0049957}.

Claims 31 and 32 are rejected under 35 US.C. §103(a} as allegedly being
unpatentable over Leung (LS, Patent Publication No. 2006/0030845) in view of Byers (U S,
Patent No. 4,837 049) as applied to claim 19 above, and further in view of Malaney (US.
Patent Publication No. 2002/0183804}.

Claim 33 13 rejected under 35 US.CL §103(a) as allegedly being unpatentable over
Leung (118, Patent Publication No. 2006/0030843) in view of Byers (U8, Patent No.
4,837 049} in view of Malaney {U.S. Patent Publication No. 2002/0183804) as applied to
claim 32 above, and further in view of Fairbanks (1.8, Patent No. 4,233 .965).

Applicant submits that Leung in view of Byers as discussed supra, do not teach or
suggest all of the elements of mdependent claims 19 and 34 as amended. Applicant further
submits that Surgenor, Malaneyv and Fairbanks fail to cure the defects of Leunyg and Byers.
Clanms 26 and 31-33 depend from independent claum {9 and are therefore patentable for at
least the reasons discussed above.

Accordingly, Applicant respectfully requests reconsideration and withdrawal of the

rejections under 35 US.C. {103
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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 Examiner is mvited to telephone the undersigned at the number given below.

In the event the appropriate fee and/or 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 anthorize the
Commissioner to charge the cost of such petitions and/or other fees due n connection with

this filing to Deposit Acconnt No. 58-3973 referencing Attorney Docket No.

EMENNZO0301, However, the Commissioner is not authorized to charge the cost of the

ssue fee to the Deposit Account.

Respectfully submitted,

{Shibir H. Desall

Shibir H. Desai
Registration No. 72,715

Customer No. 40518
Levine Bagade Han LLP
2400 Geng Road, Suite 120
Palo Alto, CA 94303
Direct: {630) 646-2572
Fax: {630) 284-2180
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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.
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Paper No(s)/Mail Date
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DETAILED ACTION

Notice of Pre-AIA or AIA Status

1. The present application is being examined under the pre-AlIA first to invent provisions.
Continued Examination Under 37 CFR 1.114

2. A request for continued examination under 37 CFR 1.114, including the fee set forth in
37 CFR 1.17(e), was filed in this application after final rejection. Since this application is
eligible for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1.17(e)
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to
37 CFR 1.114. Applicant's submission filed on September 24™ 2014 has been entered.

Claim Rejections - 35 USC § 103
3. The following is a quotation of pre-AIA 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

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

4. Claims 19, 21-25, and 27-30 are rejected under pre-AIA 35 U.S.C. 103(a) as being
unpatentable over Leung (US 2006/0030845 A1) in view of Byers (US 4837049).

5. Claim 19; Leung discloses an energy emitting system for providing a medical therapy
comprising at least one patch or needle electrode 300 configured to generate an electrical
stimulus focused on a target nerve in proximity to the electrode [0025] and at least one sensor
306 attachable to the skin surface in proximity to the target nerve configured to detect electrical
conduction in the target nerve to provide feedback regarding the therapy to a controller 104 or

200 coupled to the electrode patch 300 [0020-21]. The controller delivers an electrical stimulus
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through the patch 300 and receives feedback from the sensor 306 based on the electrical
conduction detected by the sensor and adjusts the electrical stimulus delivered through the
microneedle patch 300 based thereon [0020 and 46]. Leung does not specifically disclose the
patch 300 comprises a microneedle array deposited on the surface of an electrode. Byers
discloses an electrode patch that can be used for applying electrical signals to nerve tissue (col. 2,
line 58 - col. 3, line 5) comprising an array of microneedles deposited on a surface of at least one
electrode (or conducting layer) (col. 10, lines 18-29). It would have been obvious to one of
ordinary skill in the art at the time of the invention to use the microneedle array patch electrode
disclosed by Byers as the electrode patch 300 in Leung’s system because Byers discloses this
type of electrode provides good electrical contact with subcutaneous conductive tissue (col. 5,
lines 45-51).

Leung does not specifically disclose electrical stimulation focused on the posterior tibial
nerve or a branch thereof or detecting electrical conduction through the posterior tibial nerve or a
branch thereof and placement of the sensor on the foot. However, Leung does disclose the
stimulating electrode patch 300 and sensor 306 can be placed along any neural pathway of the
body [0048]. Leung also discloses detecting afferent (or sensory) nerve stimulation along the
target nerve pathway [0039]. Since the patch and sensor may be surface or skin electrodes
[0023] they could be placed anywhere on the skin of the patient therefore the patch 300 is
configured to generate an electrical stimulus focused on the posterior tibial nerve or a branch
thereof if placed at an appropriate position along the foot or leg, and the sensor 306 is adapted
for placement on a foot and is configured to a detect conduction through the tibial nerve or a

branch thereof by detecting a signal that an afferent nerve has been stimulated if also placed at an
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appropriate position along the foot or leg. Placement of the sensor and patch as claimed can be
done without changing the structure of the prior art device, therefore the device disclosed by
Leung in view of Byers meets claim 19.

6. Claim 21; Leung discloses the electrical stimulus provided by the patch 300 is varied
according to the electrical conduction detected by the sensor 306 to measure the efficacy of
treatment and/or to ensure treatment has not affected the nervous system in an undesirable
manner [0026]. This is considered to be ensuring adequate therapeutic stimulation [0026].

7. Claim 22; the microneedle array disclosed by Byers may be etched from a surface of the
electrode (col. 10, lines 6-9, 18-22, and 55-62).

8. Claim 23; each microneedle disclosed by Byers comprises an electrically conductive
material (col. 10, lines 32-38) which can transmit an electrical signal to an overlying electrode
(electrical conductor material col. 10, lines 18-22).

0. Claim 24; Byers discloses the needles comprise metal (col. 10, lines 32-35).

10. Claim 25; Leung discloses the sensor 306 may have the same structure as the patch
stimulator 300 [0023] which, according to the above combination of Leung in view of Byers, is a
microneedle array.

11. Claims 27-30; Byers discloses needle diameters of 5-10 microns and a length of 100

microns (col. 7, lines 37-42).

12. Claims 26 and 34 are rejected under pre-AIA 35 U.S.C. 103(a) as being unpatentable

over Leung in view of Byers as applied to claim 19 above, and further in view of Surgenor (US

2006/0049957 Al).
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13. Claim 26; Leung and Byers are silent as to a bulb extending from at least one
microneedle of the array. However, Surgenor discloses microneedles of an electrode array can
be provided with anchoring means such as bulbous tips [0062]. It would have been obvious to
one of ordinary skill in the art at the time of the invention to include a bulbous tip on at least
some of the microneedles in the system disclosed by Leung in view of Byers in order to aid in
anchoring of the electrode substrate to tissue, as taught by Surgenor [0062].

14. Claim 34; Leung discloses an energy emitting system for providing a medical therapy
comprising at least one patch or needle electrode 300 configured to generate an electrical
stimulus focused on a target nerve in proximity to the electrode [0025] and at least one sensor
306 attachable to the skin surface in proximity to the target nerve configured to detect electrical
conduction in the target nerve to provide feedback regarding the therapy to a controller 104 or
200 coupled to the electrode patch 300 [0020-21]. The controller delivers an electrical stimulus
through the patch 300 and receives feedback from the sensor 306 based on the electrical
conduction detected by the sensor and adjusts the electrical stimulus delivered through the
microneedle patch 300 based thereon [0020 and 46]. Leung does not specifically disclose the
patch 300 comprises a microneedle array deposited on the surface of an electrode. Byers
discloses an electrode patch that can be used for applying electrical signals to nerve tissue (col. 2,
line 58 - col. 3, line 5) comprising an array of microneedles deposited on a surface of at least one
electrode (or conducting layer) (col. 10, lines 18-29). Each microneedle comprises an
electrically conductive material (col. 10, lines 32-38) which can transmit an electrical signal to
an overlying electrode (col. 10, lines 18-22). It would have been obvious to one of ordinary skill

in the art at the time of the invention to use the microneedle array patch electrode disclosed by
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Byers as the electrode patch 300 in Leung’s system because Byers discloses this type of
electrode provides good electrical contact with subcutaneous conductive tissue (col. 5, lines 45-
51).

Leung in view of Byers is silent as to a bulb extending from at least one microneedle of
the array. However, Surgenor discloses microneedles of an electrode array can be provided with
anchoring means such as bulbous tips [0062]. It would have been obvious to one of ordinary
skill in the art at the time of the invention to include a bulbous tip on at least some of the
microneedles in the system disclosed by Leung in view of Byers in order to aid in anchoring of
the electrode substrate to tissue, as taught by Surgenor [0062].

Leung does not specifically disclose electrical stimulation focused on the posterior tibial
nerve or a branch thereof or detecting electrical conduction through the posterior tibial nerve or a
branch thereof and placement of the sensor on the foot. However, Leung does disclose the
stimulating electrode patch 300 and sensor 306 can be placed along any neural pathway of the
body [0048]. Leung also discloses detecting afferent (or sensory) nerve stimulation along the
target nerve pathway [0039]. Since the patch and sensor may be surface or skin electrodes
[0023] they could be placed anywhere on the skin of the patient therefore the patch 300 is
configured to generate an electrical stimulus focused on the posterior tibial nerve or a branch
thereof if placed at an appropriate position along the foot or leg, and the sensor 306 is adapted
for placement on a foot and is configured to a detect conduction through the tibial nerve or a
branch thereof by detecting a signal that an afferent nerve has been stimulated if also placed at an

appropriate position along the foot or leg. Placement of the sensor and patch as claimed can be
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done without changing the structure of the prior art device, therefore the device disclosed by

Leung in view of Byers and Surgenor meets claim 34.

15. Claims 31 and 32 are rejected under pre-AIA 35 U.S.C. 103(a) as being unpatentable
over Leung in view of Byers as applied to claim 19 above, and further in view of Malaney (US
2002/0183804 Al).

16. Claims 31 and 32; Leung is silent as to an electrode needle coupled to the controller and
inductively coupled to the patch 300. However, Malaney discloses an electrode needle 12
coupled to a controller 10 with an end insertable into the body in proximity to a stimulation site
15. The needle is inductively coupled to a patch electrode 14 and the patch is positioned distal to
the stimulation site such that upon activation of the controller, a current traverses the stimulation
site by passing from the patch to the electrode needle [0031]. It would have been obvious to one
of ordinary skill in the art at the time of the invention to include an electrode needle inductively
coupled to the patch electrode in the system taught by Leung in view of Byers, similar to the
configuration taught by Malaney, because it allows for more precise targeting of the electrical
stimulus provided by the electrode patch since the electrode needle can be inserted directly

adjacent the target nerve.

17. Claim 33 is rejected under pre-AIA 35 U.S.C. 103(a) as being unpatentable over Leung

in view of Byers in view of Malaney as applied to claim 32 above, and further in view of

Fairbanks (US 4233965).
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18. Leung, Byers, and Malaney are silent as to a conductive coil positioned distal to the
stimulation site and coupled to the controller. Fairbanks discloses a modified electrical
stimulation device comprising a conductive coil 14 over an electrode patch 12 connected to a
controller 32 (fig. 1a). It would have been obvious to one of ordinary skill in the art at the time
of the invention to incorporate a conductive coil over the electrode patch in the system disclosed
by Leung in view of Byers and Malaney because Fairbanks discloses the coil helps focus the
electric current into tissue (col. 2, lines 46-47 and col. 3, line 65 - col. 4, line 3). When a
conductive coil is present over the electrode patch location in the combination, it will also be
located distal to the stimulation site such that upon activation of said controller, a current
traverses the stimulation site by passing from the patch and the coil to the electrode needle
(Malaney [0031]).
Response to Arguments
19. Applicant's arguments filed September 24™ 2014 have been fully considered but they are
not persuasive. Applicant submits that Leung is directed to a system for performing and
monitoring electrosurgical treatment and does not describe a system as claimed but fails to set
forth any specific support for this assertion. Leung discloses applying an electrical stimulus with
an electrode patch 300, monitoring the effect of the stimulus with a sensor 306 which senses
nerve conduction through a nerve targeted by the therapy, and adjusting the electrical stimulus
provided by the patch 300 in response to the sensed conduction as recited in claim 19.
Conclusion
Any inquiry concerning this communication or earlier communications from the

examiner should be directed to CATHERINE B. KUHLMAN whose telephone number is
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(571)270-7130. The examiner can normally be reached on Monday-Friday 8:30 am - 5:00 pm
Pacific Time.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Charles Marmor can be reached on (571) 272-4730. The fax phone number for the
organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished
applications is available through Private PAIR only. For more information about the PAIR
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR
system, contact the Electronic Business Center (EBC) at §66-217-9197 (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.

/CATHERINE B. KUHLMAN/
Primary Examiner, Art Unit 3735
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First Named| i, o) R BURNETT Examiner Catherine B. Kuhiman

Inventor Name
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Request for Continued Examination (RCE) practice under 37 CFR 1.114 does not apply to any utility or plant application filed prior to June 8,
1995, or to any design application. The Instruction Sheet for this form is located at WWW.USPTO.GOV

SUBMISSION REQUIRED UNDER 37 CFR 1.114

Note: If the RCE is proper, any previously filed unentered amendments and amendments enclosed with the RCE will be entered in the order
in which they were filed unless applicant instructs otherwise. If applicant does not wish to have any previously filed unentered amendment(s)
entered, applicant must request non-entry of such amendment(s).

] Previously submitted. If a final Office action is outstanding, any amendments filed after the final Office action may be considered as a
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[] Other
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The RCE fee under 37 CFR 1.17(e) is required by 37 CFR 1.114 when the RCE is filed.
The Director is hereby authorized to charge any underpayment of fees, or credit any overpayments, to
Deposit Account No 503973
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reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce,
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be
advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information
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information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
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The information provided by you in this form will be subject to the following routine uses:

1.

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

A record from this system of reccrds 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
negotiaticns.

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

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

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

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services,
ar his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
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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 toc make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.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
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referenced by either a published application, an application open to public inspections or an issued patent.
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Fhewelss sonify this tis corpespondines i being clectroaivatly fragnmitted 1o the USSP on the date shorwn baduow,

Date: Segiember 34, 2014 Signature Ailora N Haddad? (Dalora N, Haddad)
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
Application No.: 12/508,529

Confirmation No.o 8186
Filing Date; July 23, 2000
Inventor{s}: Daniel R BURNETT et al.

Titde: METHOD AND APPARATUS FOR MAGNETIC INDUCTION
THERAPY

Examiner: Catherme E. Burk
Group Ast Unit: 3738

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

Alexandria, VA 22313-1450
Dear Sir or Madam:

This is in response 1o the final Office Action dated March 24, 2014 for which a
response was dae on June 24, 2014, Filed herewith 1s a Petition and fee for a 3-month
extension of time, thereby extending the deadline for response to September 24, 2014,
Accordingly, this response is timely filed. Reconsideration and allowance of the pending
claims, as arended, 1o hight of the Remarks presenied herein are respectfully requested.

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

Remarks begin on page 11 of this paper.
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AMENDMENTS TO THE CLAIMS

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

in the claims

1. (Withdrawn): An energy emitting system for providing a medical therapy
comprising:

at least one conductive cotl disposed within or along a housing, where the at least one
cotl 18 configured to generate a magnetic field focused on a target nerve in proximity 1o the at
feast one coil;

at least one sensor configured to detect electnical conduction in the target nerve or
muscle stimalation, wherein the sensor s comprised of a microneedle array attachable to a
skin surface in proximify to a target nerve or muscle; and

a controlier coupled to said at least one conductive coil and in communication with

said af least one sensor.

2. {Withdrawn): The system of claim 1, wherein the magnetic field generated by
said at least one conductive coil is varied based on the electrical conduction or muscle
stimulation detected by said at Jeast one sensor to ensure adequate therapeutic stimulation.

-~

3, (Withdrawn): The system of claim 1, wherein the microneedle array is arrayed
over & housing.

4. (Withdrawn): The system of claim 3, wherewn the housing is comprised of a
patch having at least one electrode and said nmucroneedle array extends front a ficst surface of
the electrode.

S, {Withdrawn). The svstem of claim 4, wherein the patch comprises a positive,
negative and control electrode, each electrode comprising a microneedle array extending
therefrom.

6. (Withdrawn): The system of claim 4, wherein the microneedle array is etched

from a surface of the electrade.
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7. {Withdrawn}: The system of claini 1, wherein said nucroneedie array comprises
at least one nucroneedle comprising an electrically conductive material such that it can

transmit an electrical signal to an overlying electrode.

8. {(Withdrawn}). The system of claam 7, wherein said microneedle conprises

metal, sihcon, biccompatible polvmers, titantum, silver, or sutore material,

9. (Withdrawn): The system of clamm 1, wherein said microneedle array comprises
at least one microneedle coated with an electrically conductive material such that it can

transmit an electrical signal to an overlying electrode.

10, (Withdrawn): The system of claim I, wherein said microneedle array comprises
at least one microneedle comprising a distal tip and a bulb extending from said distal tip to

provide tor anchoring of said nicroneedle wnto a subject’s skin,

11, {(Wathdrawn): The system of clain 1, wherein said microneedie array comprises

at least one nucroneedle having a diameter n the range of about 1 to 100 microns.

12, (Withdrawn): The system of claim 11, wherein a diameter of said microncedle

1s 11 the range of about 10 to 30 microns.

13, (Withdrawn): The system of claim 1, wherein said microneedle array comprises

at least one microneedie having a length in the range of about 1 to 100 mucrons.

14, (Withdrawn): The system of claim 13, wherein a tength of said microneedle 1s

in the range of about 100 to 150 microns.

15, (Withdrawn), The system of claim 1, further comprising an electrode needle
conpled to said controller and having an end nsertable mto a subject’™s body in proximity to a
stimulation site, wherein said needle is inductively coupled to said at least one conductive

coil.

16, (Withdrawn): The system of claam 13, wherein said at least one conduetive coil
is positioned distal to said stimulation site such that upon activation of said controller a
current traverses the stimalation site by passing from said at least one conductive cotl to said

percutaneous electrode needle.
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17, (Withdrawn): The system of claim 16, further comprising at least one
conductive microneedle patch positioned distal to said simulation site and coupled to the
controlier such that upon activation of said controller a current traverses the stimulation site
by passing from said at least one conductive microneedle patch and said at least one

conductive coil to said electrode needle.

18, (Withdrawn): An energy emitting system for providing a medical therapy
comprising.

at least one conductive cotl disposed within or along a housing, where the at least one
cotl 18 configured to generate a magnetic field focused on a target nerve in proximity 1o the at
feast one coil;

at least one sensor configured to detect elecinical conduction 1 the target nerve oy
mnscle stimulation, wherein the sensor is comprised of at least one microneedle comprising
an electrically conductive material such that it can transmit an electrical signal to an
overlying electrode and & distal tip having a bulb extending from said distal tip to provide for
anchoring of said microneedie into a subject’s skin; and

a controller coupled to said at least one conductive coil and m conumunication with

said at least one senzor.

19, (Currently Amended): An energy emutting system for providing a medical
therapy comprising:

at feast one microneedle patch comprnised of a microneadle array deposited on a
surface of at least one electrode, where said at least one microneedle patch is configured to
generate an electrical stimulus focused on a posterior tibial nerve or a branch thereof i
proxieuty to the at least one conductive microneedle patch;

at least one sensor configured to detect electrical conduction through the posterior
tibial nerve or a branch thereof by detecting a signal that an afferent nerve has been
stimulated to provide feedback regarding the therapy, wherein the sensor 1s attachable to a
skin surface in proximity to a nerve or muscle, wherein the sensor is adapted for placement
on a foot of a patient and

a controlier coupled to said at least one microneedle patch, wherein the controler

delivers an electrical stimulus through the microneedle patch and

: wherein the svstem comprises a feedhack loop, wherein
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the controller recerves feedback from the sensor based on the sienal detected by the sensor,

and the controller adjusis or modulates the elecirical stimulus delivered through the

microneedle patch to the posterior tihial nerve or a branch thereof based on the feedback

provided by the sensor.

20, {Canceled);

21 (Currently Amended): The system of claim 19, wheremn the electrical stimudus
generated by said at least one niicroneedle paich is varied according to the electrical
conduction or g muscle stimulation detected by said at least one sensor to ensure adequate
therapautic stimulation.

22, {Originaly: The system of claim 19, wherein the microneedie array is etched
from a surface of the electrode.

23 {Osiginal): The system of claim 19, wheretn said microneedie patch comprises
at least one mucroneadle comprising an electrically conductive material such that i can
transmit an electrical signal to an overlying electrode.

24, {Onginal): The system of claim 23, wherem said nuicroneedle comprises metal,
silicon, biocompatible polvmers, titantum, silver, or suture material.

25, (Original). The system of claim 19, wherein said sensor 13 comprised of at least
one microneedie array.

26, {Oniginaly. The system of claim 19, wherein said microneedie array comprises
at least one nucroneedle comprising a distal tip and a bulb extending from said distal tip 1o

provide for anchoring of said microneedle o a subject’s skin.

27, (Original): The system of claim 19, wherein said microneedle array comprises

at least one microneedle having a diameter in the range of about 1 to 100 microns.

28, (Originaly. The system of ¢laim 27, wherein a diameter of said microneedle s

in the range of about 10 to 30 microns.

29, {Ongmal): The system of claim 19, wherein said microneedie array comprises

at least one microneedle baving a length in the range of about 1 to 150 microns.
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30, (Ongmaly: The system of claim 29, wherein a length of said microneedle 1s in

the range of about 100 1o 150 microns.

31, (Onginal): The system of claim 19, further comprising an electrode neadle
coupled to said controller and having an end insertable into a subject’s body in proximity to a
stimuiation site, wherein said needle is indactively coupled to said at least one conductive
microneedle patch.

32, {Previously Presented). The system of claim 31, wheren said at least one
microneedie patch is adapted to be positioned distal fo said stimulation site such that upon
activation of said controller a current traverses the stimulation site by passing from said at

least one microneedie patch to said electrode needle.

33, (Original)y The system of claim 32, further comprising at least one conductive
coil positionad distal to said stimulation site and coupled to said controller such that upon
activation of said controller a current traverses the stimulation site by passing trom said at

least one microneedie patch and said at least one conductive coil to said elecirode needle.

34, {Currently Amended): An energy emitting system for providing a medical
therapy comprising:

at least one conductive microneedle patch comprised of a microneedle array
deposited on a surface of at least one electrode, wherein said microneedle array comprises an
electrically conductive material such that it can transmit an electrical signal to an overlying
electrode wherein a distal tip of at least one microneedie of the microneadle arvay has a bulb
extending from said distal tip to provide for anchoring of said microneedie into a subject’s
skin, satd microneedle patch configured to deliver an electrical stimulus to a posterior tibial
nerve or a branch thereof 1 proximity to the at least one conductive microneedle pateh;

at least one sensor configured to detect electrical conduction through the posterior
tibial nerve or a branch thereof by detecting a signal that an afferent nerve has been
stinnlated and wherein the sensor is attachable to a skin surface m proximity to a nerve or
muscle, wherein the sensor is adapted for placement on a foot of a patient; and

a controlier coupled to said at least one conductive microneedle patch and in
communication with said at least one sensor, wherein the controller delivers an electrical

stimdus through the microneedie patch and, wherein the system comprises a feedback foop,
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wherein the controller receives feedback from the sensor based on the signal detected by the

sensor, and the controller adjusts or modulates the electrical stunudus delivered through the

microneedle patch to the posterior tihial nerve or a branch thereof

pyv-based on the feedback provided by the sensor.

35 {(Withdrawn), An energy emitting svstem for providing a medical therapy
comprising:

at least one conductive coil disposed within or along a housing, where the at least one
coil is configured to generate a magnetic tield focused on a target nerve m proximity to the at
least one coil;

an electrode needle having an end insertable into a subject’s body in proximity to a
stimulation site, wherewn said needle 1s inductively coupled to said at least one conductive
coil: and

a controlier coupled to said at least one conductive coil and said electrede needle.

36, (Withdrawn): The system of claim 35, wherem satd at least one conductive coil
is positioned distal to said stimulation site such that upon activation of said controller a
current traverses the stimulation site by passing from said at least one conductive coil to said

electrode needle.

37 {Withdrawn): The system of claim 35, forther comprising at least one sensor in
communication with said controller and configured to detect electrical conduction in the
target nerve or muscle stimulation and aitachable 1o a skin surface in proximity 1o a target
nerve or muscle, wherein the magnetic field generated by said at least one conductive coil 1s
varied based on the muscle stimulation or electncal conduction detected by said at least one

sensor to ensure adequate therapeutic stimulation.

38 (Withdrawn): A method of treating a subject with urinary incontinence
COMPSINg:

positioning a first portion of a subject’s body, the subject exhibiting symptoms
associated with nrinary incontinence, relative to an energy emitting device such that a tibial
nerve within the first portion of the body 1s in proxinuty to at least one energy generator

disposed within or along the energy emitting device;
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passing a current through the at least one energy generator to produce a maguetic
field or electrical stimulus focused on the tibial nerve;

stimulating a nerve that innervates the pelvic floor of the subject via stimulation of
the tibial nerve with the magnetic field or electrical stimulus; and

reducing symptoms associated with urmary incontinence.

39, (Withdrawn}: The method of claim 38, wheremn the energy generator comprises

a conductive coil for generatng a magnetic field

40, (Withdrawn), The method of claim 39, wherein positioning comprises placing a
foot, ankle, or leg relative to at least one conductive coil disposed within or along a housing.

41, (Withdrawn): The method of ¢laim 39, wherein positioning comprises placing a
popliteal fossa relative to at least one conductive coil disposed within or along a housing.

42, (Withdrawn): The method of clanm 38, wherein the energy generator comprises
a microneedle patch for producing a magnetic field or electrical stimulus.

43 (Withdrawn), The method of claim 38, wherein a nerve that innervates the
pelvic floor compnises the pudendal nerve or sacral plexus.

44, (Withdrawn): The method of claim 38, wherein svaptoms associated with
urinary incontinence comprise urinary leakage, loss of bladder control and the mnability to
control urinary function.

45, {Withdrawn): The method of clamm 38, further comprising detecting electrical
conduction through the tibial nerve or corresponding muscle stimulation via at least one
sensor positioned along a second portion of the body.

46,  (Withdrawn): The method of claim 45, wherein the sensor comprises a
microneedle array.

47, (Withdrawn): The method of claim 45, wherein the sensor is positioned i
proximity to the tibial nerve, over @ muscle mnervated by the tibial nerve, or over the

popliteal fossa.
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48, (Withdrawn): The method of clamm 45, further comprising adjusting the current
vig a controlier in communication with the energy generator accordmg 1o a signal received

from the sensor indicative of the nerve conduction.

49, (Withdrawn). The method of claim 48, wherein adjusting comprises adpusting
amplitude, frequency, direction of a magnetic field, or firing sequence of the energy

<4

Q,E‘ﬂ&l'{iii@f .

500 (Withdrawn): The method of claim 48, wherein adjusting comprises adjusting a
position of the at feast one coil relative to the first portion of the subject’s body to re-focus
the magnetic field on the tibial nerve.

51, {(Withdrawn). The method of claim 48, wherein adjusting comprises adjusting a

position of the microneedle patch relative to the first portion of the subject’s body to re~focus

the electrical or magnetic stimulus on the tibial nerve.

52, {Withdrawn), The method of claim 48, wherein adjusting comprises varying

the carrent according to 8 muscudar response in the patient.

583, (Withdrawn). The method of clann 39, wherein the conductive cotl ts operated
at about 10 to 20 heriz to generate a magaetic field of about .25 to 1.5 tesla for a duration of

about 30 minutes per day.

54, (Withdrawn): A method of treating a subject with urinary incontinence
comprising:

positioning a {irst portion of a subject’s body, the subject exhibiting symptoms
assoctated with urimary incontinence, relative to a housing such that a posterior tibtal nerve
within the first portion of the body 1s i proximity {0 at least one conductive coil disposed
within or along the housing;

passing a current through the at least one conductive coil to produce a magnetic field
focused on the posterior tibial nerve;

detecting electrical conduction of the posterior tibial nerve via at least one
microneedle array positioned along a second portion of the body;

receiving a signal from the microneedle array indicative of the electrical conduction;
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adjusting the current via a controller in communication with the conductive coil
according to the signal received from the microneedle array; and

reducing symptoms associated with urinary incontinence.
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REMARKS

Claims 19 and 21-34 were pending in the present application. Claims 1-18 and 35-54
were withdrawn from consideration. By virtue of this response, claims 19, 21 and 34 have
been amended. Accordingly, claims 19 and 21-34 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 sabject matter of the clamms as previously presented. Sopport can be

found m the specification and clauns as origmally filed, eg

e

at {01691, No new matter has

been added.

Rejections under 35 USC § 112

Claim 21 s rejected under 35 USCH2M) or 353U5.0. 112 (pre-AlA), second
paragraph, as allegedly being indefinite for failing to particularly peoint out and distinetly
clanm the subject matter which the tnventor or a joint inventor, or {or pre~-AlA the applicant
regards as the invention.

In response, Applicants have amended clairn 21 to address the rejection. Therefore,
Applicants respectfully request reconsideration and withdrawal of the above rejections under
ISUSC§12

Rejections under 35 USC § 103

Claims 19, 21-25, and 27-30 are rejected under pre-AlA 33 US U 103(a) as bemng
unpatentable over Leung (US 2006/0030845) in view of Byers (US 4837049},

{n response, Applicants respectfully disagree.

Clamm 19 as amended recites: An energy ensitting system for providing a medical
therapy comprising: at least one microneedle patch comprised of a microneedle array
deposited on a surface of at least one electrode, where said at teast one microneadle patch is
configured to generate an electrical stimulas focosed on a posterior tibnal nerve or a branch
thereof in proxinmty to the at least one conductive microneedle paich; at least one sensor
configured to detect electrical conduction through the posterior tibial nerve or a branch
thereof by detecting a signal that an afferent nerve has been stimulated to provide feedback

regarding the therapy, wherein the sensor 1s attachable to a slan surface m proximity to a
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nerve or muscle, wherein the sensor 15 adapted for placement on a foot of a patientand a

controller coupled to said at least one microneedle patch, wherein the controlier delyvers an

electrical stimulus through the microneedle patch and wherein the svstem comprises a

feedback loop. wherein the controller receives feedback from the sensor, based on the signal

detected by the sensor, and the controller adjusts or modulates the elecirical stimulus

delivered throueh the microneedle patch to the posterior tibial nerve or a branch thereof

based on the feedback provided by the sensor.  {Claim 34 has been siumilarly amended.)

In contrast, Leung s directed to a system for performmg and monttoring
electrosargical treatment and forming 8 lesion in a nerve, and 1s concerned with performing
monitoring during that electrosurgical treatment. For example, Leung describes a system for
positioning a conductive component adjacent a facet nerve of the spine of a patient, and does
not describe a system configured according 1o the present claims. {0039]. Indeed, Leung
does 1ot teach or suggest at least, “an energv emitting system for providing a medical therapy
comprising: at least one microneedle patch comprised of a nucroneedle array deposited on a
surface of at least one electrode, where satd at least one microneedie patch 1s configured to
generate an electrical stimulus focused on a posterior tibial nerve or g branch thereof in
proximuty to the at least one conductive microneedle patch; at least one sensor configured to
detect electrical conduction through the posterior tibial nerve or a branch thereof by detecting
a stgnal that an afferent nerve has been stimulated. . wherem the system comprises a
teedback loop, wherein the controller recetves feedback from the sensor, based on the signal
detected by the sensor, and the controller adjusts or modulates the electrical stimulus
delivered through the microneedle patch to the posterior tibial nerve or a branch thereof
based on the feedback provided by the sensor”™

Applicants further submit that Byers and Surgener fail to cure the deficiencies of
Leung.

Thus, Applicants believe that because the cited art fails to teach or snggest each and
every element of the claims as amended, the clatms ave not rendered obvious by the cited ant.
Accordingly, Applicanis sabmut that all of the independent clauns and the clamms dependent
therefrom, are now in condition for alfowance. Therefore, Applicant respectfully requests

reconsideration and withdrawal of the above rejections under 35 U.S.C. §103.
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2

Claims 26 and 34 are rejected under 35 U.S.C. 103(a) as allegedly being unpatentable
over Leung in view of Byers as applied to claims 19 above, and further in view of Surgenor
{135 2006/0049957 Al).

Claims 31 and 32 are rejected under pre~-AIA 35 US.C. 103(a) as being unpatentable
over Leung in view of Byers as applied to claim 19 above, and further in view of Malaney
{US 2002/0183804 A1)

Claim 33 1s rejected under pre-AlA 35 U.S.C. 103(a} as being unpatentable over
Leung in view of Byers in view of Malaney as applied to claim 32 above, and further in view
of Fairbanks {US 4233963).

in response, Apphicants submit that Leung in view of Byers as discussed supra, do not
ieach or suggest all of the elements of independent claims 9 and 34 as amended. Applicants
further submut that Surgenor, Malaney and Fairbanks fail to cure the defects of Leung and
Byers. Claims 26, 31-33 depend from independent claim 19 and are therefore patentable for
at least the reasons discussed above.  Accordingly, Applicants respectfully request

reconsideration and withdrawal of the rejections under 33 U S.C. {103,
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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 Examiner is mvited to telephone the undersigned at the number given below.

In the event the appropriate fee and/or 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 anthorize the
Commissioner to charge the cost of such petitions and/or other fees due n connection with

this filing to Deposit Acconnt No. 58-3973 referencing Attorney Docket No.

EMENNZO0301, However, the Commissioner is not authorized to charge the cost of the

ssue fee to the Deposit Account.

Respectfully submitted,

SSteven M. Giovanneiy!

Steven M. Giovannetty
Registration No. 51,739

Customer No. 40518
Levine Bagade Han LLP
2400 Geng Road, Suite 120
Palo Alto, CA 94303
Darect: {6530) 646-257

Fax: {630) 284-2180
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BELECTRODES FOR APPLYING AN ELECTRIC FIELD
IN-VIVO OVER AN EXTENDED PERIOD OF TIME

RACKGROUND
{6001} This invention concems electrodes for applying electric fields in-vivo

over an extended period of iime, and methods for using such elzctrodes,

{0602] Laving organisms profiferate by cell division, including tissues, cell

cultures, microorganisms (such as bacteria, mycoplasma, veast, protozos, and other
single-celled organisms), fungi, algae, plant cells, efc. Dividing cells of organisms
can be destroved, or thelr proliferation controlied, by methods that are based on the
sensitivity of the dividing cells of these organisms to certain chemical or physical

agents. For example, cerfain antibiotics stop the multiplication process of bacteria,

{0003] It is well known that tumaors, particularly malignant or cancerous
furmors, grow very uncontrollably compared to normal tigsue. Such expedited
growth enables fumors to occupy an ever-increasing space and to damage or destroy
{issue adjacent thereto. Furthermore, certain cancers are characterized by an ability
to spread metastases to new locations where the metastatic cancer cells grow into

additional tomors.

{0004} The rapid growth of fumors, in general, and malignant tumors in
particular, as described above, is the result of relatively frequent cell division or
multiplication of these cells compared to normal tissue cells. The distinguishably
frequent cell division of cancer cells is the basis for the effectiveness of many
existing cancer ircatments, o.g., irradiation therapy and the use of various chemo-
therapeutic agents. Such treatments are based on the fact that cells undergoing
division are more sensitive to radiation and chemo-therapeutic agents than nou-
dividing cells, Because tumors eells divide much more frequently than normal cells,
it is possible, to a certain extent, to selectively damage or destroy tumor cells by

radiation therapy and/or chemotherapy. The acinal sensitivity of cells to radiation,
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therapeutic agents, ete., is also dependent on specific characteristics of different
types of normal or malignant cell types. Thus, unfortunately, the sensitivity of
tumor cells is not sufficiently higher than that of many types of normal tissues, This
diminishes the ability to distinguish between timor cells and normal cells, and
therefore, existing cancer troatments typically cause significant damage to normal
tissues, thus Hmiting the therapeutic effectivencss of such treatments. Also, certain

types of fumors are not sensitive at all to existing methods of treatment.

{0005} Electric fields and cumrents have been used for medical purpoges for
many years. The most common is the generation of electric currents in a human or
animal body by application of an electric field by means of a pair of conductive
clectrodes between which a potential difference is maintained, These electric
currents are used either fo exert their specific effects, L.e., to stimulate excitable
tissue, or to generste heat by flowing in the body since it acts as a resistor.

Examples of the first type of application include the following: cardiac defibrillators,
peripheral nerve and muscle stimulators, brain stimulators, ete. Currents are used
for heating, for example, in devices for tumor ablation, ablation of matfunctioning
cardiac or brain tissue, cauterization, relaxation of muscle theumatic pain and other

pain, ete.

[6006}] Another use of electric fields for medical purposes involves the
utilization of high frequency oscillating fields transmitted from a source that emits
an electric wave, such as an RF wave or 8 microwave source, which is directed at the
part of the body that is of infersst (1.e., a target). In these instances, (here i3 no
electric ensrgy conducting between the source and the body; but rather, the energy is
fransmitted to the body by radiation or induction. More specifically, the clectric
energy generated by the source reaches the vicinity of the body vis a conductor and
is transmitted from it through air or some other electric insulating material to the

human body.
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[6go7 Electric flelds that can be used in med_iaai applications can thus be
separated generally into two different modes. In the first mode, the electrie fields
are applied to the body or tissues by means of conducting electrodes. These electric
fields can be separated into two types, namely (1) steady fields or fields that change
at refatively slow rates, and alternating fields of low frequencies that induee
cotresponding eleciric currents in the body or Hssues, and (2) high frequency
alternating fields (above 1 MHz) applied to the body by means of the conducting

electrodes or by means of insulated electrodes.

[oa68] The first type of electric field is used, for example, fo stimulate nerves
and muscles, pace the heart, ete. In fact, such flelds are used in nature to propagate
signals in nerve and muscle fibers, central nervous system (CNS), heart, ete. The
recording of such natural fields is the basis for the BCG, EEG, EMQ, ERG, ete. The
field strength in conductive electrode applications, assuming a medium of
homogenous electric properties, is siniply the voltage applied to the
stimulatingfrecording electrodes divided by the distance between them. The currents
thus generated can be caloulated by Ohmn's law and can have dangerous stimulatory
cffects on the heart and CNS and can result in potentially harmful ion concentration
changes. Also, if the currents are strong enocugh, they can cause excessive heating in
the tissues. This heating can be caleulated by the power dissipated in the tissue (the

product of the voltage and the current).

[6609] When such electric fields and currents are alternating, their
stirnulatory power, on nerve, muscle, eic., is an inverse function of the frequency,
At frequencies above 1-10 kHz, the stimulation power of fields approaches zero,
This Himitation is due to the fact that excitation induced by electric stimulation is
normally mediated by membrane potential changes, the rate of which is Hmited by

the RC properties {with time constants on the order of 1 ms) of the membrane.
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[01] Regardless of the frequency, when such current inducing felds are
applied, they are often associated with harmful side effects caused by currents, For
example, one negative effect is the changes in lonic concentration in the various
“compartments™ within the system, and the harmful producis of the slectrolysis

biological material, or the medium in which the tissues are imbedded.

{0011} Alternating felds of medium frequencies (about 50 kHa ~ 1 MHz),
which were traditionally assumed not to have any biclogieal effect except due to
heating, can be applied to a conductive medium, such ag a human body, via insulated
electrodes. Under such conditions the electrodes induce in the body only capaeitive
currents. In contrast to the general belief that such fields have no direct biologieal
effect, in US patent applications # 10/204,334, 10/288,562, 10:285,313 by Palti
{cach of which is incorporated herein by reference) and in a subsequent publication
{Eilon D. Kirson, ot al., Disruption of Cancer Cell Replication by Alternating
Electric Fields, Cancer Res. 2004 64:3288-3293), such fislds have been shown to
have the capability to specifically affect cancer cells and serve, armong others, for

treating cancer,

{6012} Treatment of cancer, other diseases, conditions and patho-
physiological states by alternating electric fields may require long term application
{e.g., over weeks or months) of the fields to the target location, which involves
correspondingly long contact between the electiodes and the body surface (e.g., the
patient’s skin). Such application may be associated with significant side effects that
may result from both chemical and physical reactions. Such reactions have been
reported upon application of TENS, muscle stinmulation, long term body potential

recording (EEG, ECG, ete.).

[0013] Chemical reaction may be due to the contact with the electrode itself,

or the materials that are interposed between the electrode and the skin for improving
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electric conductivity (for example gel), and the products of the current flow

including electrolysis at the electrode surfaces.

{0014} "The long-term physical contact of the electrodes against the skin may
effect the under-laying skin by the local pressure, by keeping the skin surface wet, or
by the fact that the electrodes or gel, ete. oochide the exits of the skin appendages
located at the external part of the skin, such as sweat glands, hair follicles, etc. This
results in accumulation of water and chemical agents within the appendages and at

the skin surface, which can damage the superficial skin layers.

SUMMARY OF THE INVENTION
[6015] The present invention is designed to eliminate, or significantly reduce
some of the side effects associated with long term application of electric fields to the

skin by using an electrode configuration that permits the skin to “breathe.”

BRIEF DESCRIPTION OF THE DRAWINGS
{0016} FI(3. 1A is a plan view of a first embodiment of the present invention,
which is a multi-segment electrode with the segments arranged in a rectangular

arTay.

{6017} FIG, 1B is a cross section view of the FIG, 1A smbodiment, taken

along section line A-A.

06018} FIG, 10 is a cross seetion view of the FIG, 1A embodiment with an

optional wicking featurs added.

{6619 FIG. 2 s a plan view of a second embodiment of the present
wmvention, which is a multi-segiment electrode with the segments avanged ina

hexagonal array.

{0026} FIG. 3 is a plan view of a third embodiment of the present invention,

which is a perfornted electrode.
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{0021} FIG. 4A is a plan view of a fourth embodiment of the present

invention, which is an electrode made of a plurality of parallel wires.

o221 FIG. 4B is a cross section view of the FIG. 4A embodiment, taken

along section line B-B used, used with a conductive gel,

823} FIG. 5 is a plan view of a fifth embodiment of the present invention,
which is an electrode made from a group of parallel wires, with an additional group

of parallel wires that are perpendieular to the first group.

[6024] FIG. 6A s a plan view of a sixth smbodiment of the present

invention, with the electrode located at a first position within an overall footprint,

{0625} FIG. 6B shows the electrode of FIG, 6A located at a sscond position

within an overall footprint.

{0026] FIG. 7A is a pictorial representation showing how g pair of any of the

aforementioned electrodes are placed in contact with the skin of a patient during uge.

[0027} FIG. 7B is a schematic representation of an electrical circuit that is
formed when a pair of any of the aforementioned elecirodes are placed in eontact

with the skin of a patient.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

[0028] FIGS 1A and IR depict a first embodiment of a composite electrode
that is designed for applying an electric field fo an in~vivo tumor for extended
perieds of time, The composite clectrode 10 is made up of & number of individual
segmentg 5, with a number of open spaces 8 disposed between the segments 5. The
segments 5 apply an clectric field to a desired location within the patient’s body.
Preferred characteristics of the applicd field are described in the three patent
apphications identified above. Those applications teach that electric ficlds with

frequencies between about 50 kHz to about 500 kHz {and more preferably between
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about 100 kHz and 300 kHz) at field strengths of between about 0,1 Viem to abowt
10 Viem (and more preferably betwesn about 1 and about 10 V/em) have proven
effective at slowing or reversing the growth of rapidly dividing cells {e.g., cancer
cells). For example, a 120 kHz, 1.4 V/em field has been shown to be effective
against melanoma, and a 170-250 kHz, 2.5 Viem field has been shown t0 be

effective against glioma.

{0029] Returning to FIGS. 1A and 1B, the segments § are preferably free to
move about with respect to one another, to permit the electrode 10 10 conform to the
shape of the body's surface upon which the electrode 10 iz placed. The segments 3
may be held together using any of 2 variety of suitable support structures, such as
mounting them on a piece of cloth, netting, or other flexible backing (not shown),
All of the segments are preferably electrically connected in paralle! using

appropriate wiring 4.

0034} Each segment 3 preferably contains a conductive core 3 that is
completely insulated from the surface upon which it is placed by a dielectric
insulating material 2. Other surfaces of the segments 3 are preferably covered by
any conventional insulating material 9. Because the diclectric insulating material 2
insulates the conductive core 3 from the surface of the patient’s skin, any DC
component that is present in the signal driving the electrodes will be blocked, and
only the AC components at sufficiently high frequencies can pass into the patient’s
body, This configuration avoids the negative effects that would ocour if conductive
clectrodes were used {e.g., ion concentration changes in the cells and the formation
of harmiul agents by electrotysis). This is because, in general, when capacitive
electrodes are used, no actual transfer of charges takes place between the electrodes

and the mediwn and there is no charge flow in the medium.

{0031} FIG, 7A shows how the above-described electrodes {or the elecirodes

of the below-described embodiments) are used to apply the desired fisld to the target
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location. A pair of insulated electrodes 74 each contains a conducting portion 74A
with an insulating dielectric portion 74B disposed thereon. When such electyodes
are placed in contact with the patient’s skin 6 and operatively connected to an AC
voltage sonrce 72 via leads 73, an electric field 76 is induced in the tissue 78 {which
includes a tumor 79} that lies beneath the skin 6. As deseribed in the three patent
applications identified above, the equivalent electric circuit when the insulated
electrodes are placed on the skin is as depicted in Figure 7B: the dielectric coated
clectrodes 75 act as capacitors A, B, the skin 6 acts as a resistive load B, D, and the
tissue 78 also acts as a resistive load C. Under these conditions, the relative values
of the impedances cause the fraction of the potential difference (electric field) that
falls on the slectrode insulation to be strongly dependent on the capacitance of the
electrades A, E. The potential drop across the capacitive slectrode A s
AHAABACHDHEY, and a similar drop oecws across the other capacitive electrode B,
At DC and low frequencies, the impedance of the capacitive electrodes A, F is high,
andd most of the voltage drop will be across the electrodes. In contrast, for extremely
high frequencies, the capacitors have very low impedance and therefore a much
larger portion of the voltage drop will appear in the tissue C. At the relevant
frequency ranges identified above (L.e., from about 50 kHx to about 500 kHz), the
impedance of the capacitive electrodes A, E will lie somewhere between those two

exiremes.

(6632} The preferred electric field intensity in the target tissue 7¢ is in the
range of about 0.1 V/om to about 10 Viem. In order to achieve this voltage drop in
the tissue € without increasing the voltage of the AC source 72 to undesirably high
levels {which can pose a safety problem and be difficult to generate at the required
parameters), the impedance of the capacitors A, B nust be minimized, which ocours
when the capacitance of the electrodes is maximized. Increasing the capacitance can
be achieved by increasing the effective area of the “plates” of the capaciior,

decreasing the thickness of the dielectric, or using a diclectric with a high dielectric
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constant. Since the electrode area is limited and the insulation thickness can not be
reduced in view of potential dieleciric breakdown and due to the danger of
mechanical damage, the best way to deliver the appropriate fields to their target
locations is to use dielectrics with a very high dieleciric constant. Examples of
suitable diclectries are: KTN ~ Potassium Tantalate (KTa, Nb,O3), or PMNT (Lead
Magnesium Niobate Titanate), which all have dieleciric constants above 1000, Note
that with some of these high-K materials, the dieleciric constant can vary
dramatically depending on the material processing procedures that are used when the
material is formed (e.g., crystallization or doping), and it is more prefersble touse a
variety with a dielectric constant above 10,000, Note, however, that a very thin
coating by a strong dielectric material with a standard dielectric constant (e.g., 3-30)
may also serve well under some configurations {e.g., il a weaker field or higher

voltage is not problematic).

F0033) Returning now to FIGS. 1A and 1B, the electrodes 10 include spaces
8 that are distributed throughout the surface of the electrodes 10, These spaces 8
allow the skin beneath the electrode 10 to “breathe™ by allowing air {o reach the skin
beneath the electrodes. As a result, moisture (e.g., sweat) that might otherwisé build
up on the surface of the skin can evaporate. This ameliorates the detrimental effects
that can accompany long term use of non-perforated electrodes (as deseribed above
in the background section}. In addition, the presence of the spaces § between the
active segments 3 of the electrode 10 helps prevent heat {due fo, e.g., dielectric

iosses and cwrent flow) from building up beneath the electrodes 10,

{0034} ‘To ensure that the field is effectively strong the target lncation, the
spacing between the segments 5 of the electrodes 10 is preferably smaller than the
distance from the surface to the location that is the target of the treatment (e.g., the
tamor 79, shown in FIG. 7A). On the other hand, the spacing between the segments
5 is preferably larger than about 2 mun, and more preferably larger than about 4 mm,

to provide adequate ventilation, In terms of area, the area of each space B is

-100-



W 206/06 1688 PCTABINORBH36 T
10

preferably larger than about 4 mm?, and more preferably larger than aboul 16 mm?,

in this embodiment, the area of the segments 3 is roughly the same as the area of the

spaces 8.

[0035] FIG. 2 depicts 8 seeond emibodiment of an electrode 20, This
electrode 20 is very similar to the clectrode 10 of the FIG. 1 embodiment, except
that the segments 23 and the spaces 28 of the FIG. 2 embodiment are hexagonal
instead of square. Of course, other shapes besides the depicted squares and
hexagons may also be used, and the spacing between the scoments may be varied as
required. The gpacing of the segments in these embodiments is preforably selected
to provide an adeguate amount of field at the target region, while providing adequate
venitlation to {he skin. The segmenled structure of these embodiments can be
particudarly advantageous in anatomical positions where a large degree of flexibility

is needed o conform the electrodes fo the skin surface.

[6036] FIG. 3 depicts a third embodiment of an electrode 30. This electrode
is preferably made of a single piece of conductive material 35, with perforations or
holes 38 disposed therein. The lower surface of the electrode 30 (not shown), which
contacts the skin of the patient, is preferably coated with a dielectric material similar
1o the dielectric 2 of the FIG. 1 embodiment. The upper surface of the electrnde 30,
which faces away from the patient during use, is preferably coated with an insulator
similar to the insulator 9 of the FIG, 1 embodiment. The spacing of the holes in this
embodiment is also preferably selected o provide an adequate amount of field at the

target region, while providing adequate ventilation to the skin,

{0037} FIGS. 4A and 4B are plan and section views of a fourth embodiment
of an clectrode 40, This electrode is made of a set of parallel clements 43 that are
separated by spaces 48. Fach element 45 is made of a conductive wire 43 that is
swrounded by a dielectric coating 42, preferably of a material similar to the

dielectric 2 of the FIG, 1 embodiment. The conductors 43 are preferably elecirically
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connected in parallel by wires 44. A suitable backing {not shown) may be affixed
10 the electrode 40 to maintain the desired spacing of the elements 45 of the
electrode 40, Optionally, this backing may be designed to prevent bending of the
electrode along the length of the elements 43, which could crack the dielectric
coating when a brittle dielectric is used. However, the backing may be configured to
permit bending of the electrode 40 about an axis that is paraliel to the elements 45,
ax long as the bending occurs at the spaces 48. The spacing of the open spaces 48 in
this embodiment is also preferably selected to provide an adequate amount of field at
the target region, while providing adequate ventilation to the skin. For example, the

spaces 48 may be at least 2 mm wide, or more preferably, at least 4 mm wide,

{0038] FIG. § is a plan view of a fifth embodiment of an electrode 50. This
embodiment is similar to the FIG. 4 embodiment described above, except that in
addition to the horizontal elements 335 that correspond to the horizontal elements 45
of the FIG. 4 embodiment, the fifth embodiment also containg a secondd set of
vertical elements 55° with a similar construction. Both sets of elements 55, 557 are
preferably wired up in parallel by wires 54, As with the above-describe
embodiments, the size of the open spaces 5§ are also preferably selected to provide
an adeguate amount of ficld at the target region, while providing adequate
ventilation to the skin. For example, the spaces 38 may be at least 2 mm by 2 mum,

or more preferably, at least 4 mm by 4 mm.

{0639] in s;;:me embodiments, e.g., FIGS. 1 and 4, the pattern of insulated
conductors and spaces is configured so that locations that are covered when the
electrode is positioned in a first location will become uncovered when the electrode
is repositioned to a second location that is offset slightly from the first location,
wherein the overall footprint of the electrodes in both locations is substantially the
same. When this arrangement is iinplemented, the cloctrodes can be shifted back
and forth between two positions perlodically (e.g., every 2 to 4 days), so that cach

small patch of skin is alternately covered (in ane position) or uncoverad {in the other
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position), Periodically exposing each pateh of skin to the air in this manner gives
the skin a chance to recover from any negative effects {e.g., accumnlation of
moisture ef field effects) than may have occurred during the period of time when the
skin was covered by the electrode. In applications where the electrodes are applied
to the head, the head may be shaved before the electrodes are replaced in their new

position, to prevent hair growth from interfering with the fields.

[6040] FIGS. 6A and 6B are plan views of a sixth embodiment of an
glectrode 60 positioned, rospectively, at first and sccond locations within an overall
footprint 62. As such, FIGS. 6A and 6B depict yet another embodiment in which the
electrodes can be shifted back and forth between two positions periodically, as
diseussed above, The electrode 60 of this embodiment is made of a set of square
segments 63 that are separated by spaces 68, with the area of the segments 65
roughly the same as the area of the spaces 68, The construction of the individual
segments 63 of this embodiment is preferably similar {0 the segments 5 described
above in connection with the FIG. 1 embodiment. Each segment 65 preferably
measures at least 2 pum by 2 mny, and more preferably at lesst 4 mum by 4 mm, with
a thickness between about 8.2 and about | mm. Note that although square segments
are depicted in FIGS. 6A and 6B, other shapes and sizes may also be used, such as
rectangular segments (e.g., 3 X 15 mm or 13 x 15 mm), circular segments {e.g., 19
mm in diameter), or other shapes that are designed to conform to a particular

anatomical location.

[0041} The segments 65 may be mechanically held in place by any suitable
flexible support. For example, they may be mounted on a thin and flexible substrate
such as DoPont Kapton® polyimide film (not shown). When such a film is used,
flexible wiring 64 may also be integrated onto the substrale to provide a low
impedance electrical commection between the segments 65, An adhesive bandage
may be used to affix the electrode assembly o the patient’s bedy, in which case the

adhesive bandage would also provide additional mechanical support,
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jo042] Optionally, temperature sensors {e.g., 8 thermistor, not shown) may

be added to each segment in this embodiment, e.g., by mounting them through s

small hole {e.g,, 2.5 mm dia.) in the center of cach segment. When a polyimide film

with flexible wiring is used for the connections to the segments, the wiring for the

sensors is preferably implemented on the same polyimide film.

[0043] Fig 1C illustrates an optional additional skin protective system. In
this case the spaces between the solid coated portions 3, 2 of the electrodes are filled
with r water absorbing material 12 such as cotton, polypropylene, ete. that wicks the
wetness off the skin 6 5o as to keep it dry, and transfers it to a water storing mediom
11 such as a hygroscopic gel, polyacrylate, etc. The water storing medivm 11 s
preferably positioned on {he back of the elecirode body so that it does not touch the
skin. Note that while FIG. 1C illustraies this optional feature in connection with the
FIG, 1A/1B embodiment, this feature may be incorporated into any of the other .
embodiments described above by making sppropriate changes to the shapes and

sizes of the water absorbing material 12 and the water storing medivm 11,

{00441 FIG. 48 illustrates the ase of another option ~ a conductive gel.
{Nute that while FIG. 4B is iHlusirates this optional feature in connection with the
FI1G. 4A embodiment, this feature may be incorporated into any of the other
embodiments deseribed above.) The electric contact between the eylindrical
electrodes (which are made of conductors 43 surrounded by & dielectric coating 42)
amd the body surface 7 or skin can be improved by placing an intervening filler such
as a conductive gel 41 between the electrodes and the skin 6. Alternatively, the gel
417 may be applied so as to completely suround the dielectric coating 42 that
surrounds the conductor 43, which results in an increase in the area of the effective
slectrode surface. Optionally, the absorbing material 12 or gel 41° may inchude or
be eoated by a medication that prevents or relieves skin vitation and inflammation,

such as a steroid paste.
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[0045] Unfortunately, long term application of an object or medinm that ia
not permeable {0 air, such as a gel, often results in skin reaction which may be
severe. In addition water based media such as gels keep the skin wet, and long term
wetting of the skin causes the external corneal skin layer to swell and lose its skin
protective ability. Many gels can also occlude the orifices of the sweat and
schaceous glands, thus worsening the damage to the skin.  Accordingly, such gels
are preferably used in combination with those above-desoribed embodiments where
the electrodes can be shifted back and forth between two positions periodically, to

minimize these problems,

[0046] Optionally a tomperature sensor (not shown) may be incorporated
into the electrode, and an appropriate cireuit {not shown) can be used to temporarily
turn off the power to the electrode (or to individual affected regions, if the segments

are not atl wired in parallel) when {he output of the sensor indivates that it is too hot.

{6047} The above-described embodiments can generate safely and effectively
alternating and transient eleotric fields in human patients, or other objects, for
prolonged periods of time, by means of skin surfice electrodes without causing
significant side effects. Minor skin reactions that might still vccur may be eased by
incorporating medication fo the conductive gels used. Such medication can inchude

steroids, anti-allergic agents, antihistamines, ete.

{0048} While the invention hag heen parficularly shown and deseribed with
reference to preforred embodiments thereof, it will be understood by those skilled in
the art that various changes in form and details can be made without departing from

the spirit and scope of the invention.
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I CLAIM:

1. An electrode configured for placemsnt in contact with a surface of g patient’s
body, the electrode comprising:

a conductive substrate having a first side that faces the patient when the
electrode is placed in contact with the patient’s body, the conductive substrate
having a plarality of open spaces passing therethrough that pass through the first
side of the conductive substrate, wherein the open spaces are distributed and sized to
permit moisture on the surface of the patient’s body to escape via the open spaces
when the electrode is placed in contact with the patient’s body, and

a thin dielectric matertal disposed on the first side of the conductive substrate
s0 ag to insulate the conductive substrate from the patient’s body when the electrode
is placed in contact with the patient’s body, wherein the disleetric coating has a

dieleciric constant of at least 1000,

2. The electrode of claim 1, wherein the conductive subsirate is a single piece

of conductive material,

3. The electrode of claim 1, wherein the conductive substrate comprises a
plurality of separate sections that are attached 10 one another in a manner that
permits the sections to move with respect to neighboring sections, by a Himited

amount.
4, The elsctrode of claim 1, wherein the conductive substrate COTprises ¢
plurality of roughly parallel wires spaced apart by at least 2 mm, and wherein the

thin dielectric material surrounds each of the wires,

5. The electrode of claim 1, wherein the open spaces are at least 2 mm wide.
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6. The electrode of claim 1, wherein the open spaces are at least 4 mm wide,
7. The elecirode of claim 1, wherein the open spaces have an area that is least 4
Suare num,
8. The electrode of claim I, wherein the open spaces have an area that is least
16 square mm.
9, The electrode of claim 1, wherein the open spaces are amranged in a patiemn

that permits portions of the surface of a patient’s body that are covered when the
clectrade is in the first position fo become uncovered when the clectrode is moved
1o a second position, with the overall footprint of the electrode in the fivst position

substantially overlapping the overall foolprint of the electrode inthe second position.

18, The electrode of claim 9, wherein the combined area of all the open spaces is

roughly balf the area of the footprint of the electrode.

11, The electrode of claim 1, wherein the dielectric coating has a dielectric

constant of at least 10,000,

12, A method of treating a patient with an AC electric field, comprising the steps
oft

placing at least {wo clectrodes against a patient's bady, the elecirodes having
a conductive substrate and a thin dielectric fayer located between the patient and the \
conductive substrate, wherein at least one of the elecirodes has a phurality of open
spaces passing therethrough, the open spaces being disiributed and sized to permit
moisture that is located beneath the clectrode to escape via the open spaces; and

applying an AC voliage across the slectrodes to induce an eleciric field at a

target region in the patient’s body, the electric field having a frequency between
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about 50 kHz and about 500 kHz and a field strength between about 0.1 and about

10 Viem at the target region.
13.  The method of claim 12, wherein the applying step lasts for at Ieast five days.

14,  The method of claim 12, wherein the electrie field has a frequency between
about 170 kHz and about 250 kHz and a ficld strength between about 1 and about 10

Viem at the target region.

15, The method of claim 12, wherein the electric field has a frequency of sbout
126 kHz and a field strength between about 1 and about 10 Viem at the target

region.

16, The method of elaim 12, wherein the conductive substrate is a single pisce of

conductive material,

17.  The method of claim 12, wherein the conductive substrate comprises a
plurality of separate sections that are aitached to one another in & manner that
permits the sections to move with respect to neighboring sections, by a limited -
amaount.

18,  The method of claim 12, wherein the conductive substrate comprises a
plurality of roughly parallel wires spaced apart by at least 2 mm, and wherein the
thin dielectric material surrounds each of the wires,

19, The method of claim 12, wherein the open gpaces are at least 2 mm wide.

20, The method of claim 12, wherein the open spaces are at least 4 mo wide,
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21.  The method of ¢laim 12, wherein tha open spaces have an arca that is legst 4

snars mn.

22, The method of claim 12, wherein the open spaces have an area that is least

16 square mm.

23, The method of claim 12, further comprising the step of moving the slectrodes
from a first position in which first portions of the surface of a patient’s body are
covered by solid portions of the electrodes to 4 second position in which the first
porfionsg are not covered by the solid portions of the electrodes, wherein the oversil
footprints of the electrodes in the first position substantially overlap the overall

footprints of the electrodes in the second position.

24, The method of elaim 23, wherein the electrodes are switched betwesn the

first position and the second position every 2-4 days,

23, A method of treating a patient with an AC electric field, comprising the steps

placing at {east two electrodes against a patient’s body, the electrodes having
- & conductive substrate and a thin dielectric layer located between the patient and the

conductive subsirate, the dielectric laver having & diclectric constant of at least 1000,
wherein at least one of the electrodes has a plurality of open spaces passing
therethrough, the open spaces being distributed and sized to permit moisture that is
tocated beneath the electrode o escape via the open spaces; and

applying an AC voltage across the olectrodes to induce an electric ficld at a
target region in the patient’s body, the electric field having a frequency between
about 50 kHz and about 500 kHz and a field strength between about 0.1 and about

10 V/em at the target region,
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26.  The mathod of claim 25, wherein the applying step lasts for at least five days.

27.  The method of claim 25, wherein the electric field has a frequency between
about 170 kHz and about 250 kHz and a field strength between about 1 and about 10

Viem at the target region.

28, The method of claim 23, whersin the electric field has a frequency of about
120 kHz and a field strength between about 1 and about 10 Viem at the target

region,

29, The method of claim 25, wherein the conductive substrite is a single plece of

conductive material.

30, The method of claim 25, wherein the conductive substrate comprises a
plurality of separate sections that are attached to one another in a manner that
permits the sections 10 move with respect 1o neighboring sections, by o Hmited
amount.

31, The method of claim 25, wherein the conductive substrate comprises a
plurality of roughly parallel wires spaced apart by at least 2 nun, and wherein the
thin dielectric material surrounds each of the wires.

32, The method of claim 23, wherein the open spaces are at least 2 mm wide.

33.  The method of claim 25, wherein the open spaces are at least 4 mm wide.

34, Themethod of claim 25, wherein the open spaces have an area that is least 4

Square mn.
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§,  The method of claim 23, wherein the open spaces have an avea that s least

Lk

16 square mua,

34, The method of claim 25, further comprising the step of moving the aigc-imdes
from a first position in which first portions of the surface of a patient’s body are
covered by solid portions of the electrodes to a second position in which the first
portions are not covered by the solid portions of the electrodes, wherein the overall
footprints of the electrodes in the first position substantially overlap the overall

footprints of the electrodes in the second position,

37.  ‘The method of claim 36, whevein the electrodes are switched between the

first position and the second position every 2-4 days.

38.  The method of claim 235, wherein the dieleciric layer has s diglectric constant

of at least 10,000,
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ELECTRODE ASSEMBLY FOR MEDICAL PURPOSES
Field of the invention

The invention relates to an electrode assembly for medical purposes, particularly to
be placed on the skin of a patient.

Background of the invention

Medical electrodes are nesded n many applications, e.g. for measurement of
electrical activily in the bram (EEG), the heart {ECG), or the muscles (EMG).
Medical electrodes may be used for measuring, e.g., electric current,
potential/voltage, skin conductance, and skin resistance. Certain medical electrodes
may also be used for supplying electrical energy into the patient, e.g. in the case of
defibrillators, electroconvulsive thecapy and other therapy methods.

Medical electrodes are also used in the fields of electrophysiology and
nesroscience. A particular class of equipment and methods utilize measurement of
skin conductance for assessing the state of the autonomous pervous system of a
patient, sach as a sedated patient; e.g. for detecting pain or awakening during
anaesthesia,

WO-03/094726 is an example of an apparsius and a method for mositoring the
autonomous nervous system of a sedated patient, wherein the skin conductance,
measured by use of elecirodes placed on the skin of the patient, is measured. Signals
indicating painfdiscomiort in the patient and awakening n the patient are decrved
from the skin conductance measurements.

Summary of the invention
The inveation is set forth in the appended claims,
Brief description of the drawings

Embodiments, aspects and principles of the invention will now be described in more
detail with reference to the attached drawings, in which

figure 1 is a schematic block disgram ihustrating an electrode assembly ina fest
embodiment, and

figure 2 18 a schematic block diagram Hustrating an electrode assembly in a second
embodiment.

Detailed description

Figure | s & schematic block diagram lustrating an clectrode assembly in a first
embodiment.
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The electrode assembly 10 comprises a first electrode 11, a second elecirode (M}
12, and a third electrode 13, all arranged in & patch 14

e, the second
.

In an aspect, the first electrode 11 is a counter current electrode
3 is # reference

electrode 12 ix a measuring electrode, and the third electrode |
veltage clectrode.

The first electrode 11 is electrically connected to a first connecting line 15, which is
further connected to a first connection device 18, Similarly, the second elecirode 12
1s electrically connected to a second connecting line 10, further connected to a
sccond eonnection device 19, Sindlarly, the third clectrede 13 is clectrically
connected to a third connecting line 17, {urther connected to a third connection
device 24,

In the tlustrated example, the area of the second electrode 12 15 different from the
area of the first 11 and second 13 electrodes.

In an aspect, the shapes of the first and third elecirodes are the same. In a particular
aspect, the shape of the second electrode may be the same as the shapes of the first
electrode and the third electrode. To another patticular aspeet, the shape of the
second electrode may be different from the shapes of the first electrode and the
third electrode.

in the iHustrated example, the first 11, second 12 and third 13 electrodes have oval
shapes. Alternatively, they could have circular shapes, or nther shapes such as
square, rectangular, iriangular, ete.

In an aspect, as ilustrated, the area of the first 11 and the third 13 electrodes may be
the same, and the area of the second electrode 12 may be larger than the area of the
first 11 and second 13 electrodes.

The pateh 14 may have an clongated shape, ¢ g, a substantially rectangular shape as
tHustrated.

In an aspect, the second electrode 12 18 a measurement electrode 12 and is arranged
in between the first (counter current) electrode 11 and the third (reference voltage)
electrode 13,

In an aspect, the first electrode 11 and the third electrede 13 are arranged
substantially symmetrically about a ine perpendicular to the length of the
fongitudinal patch 14,

In an aspect, the first electrode 11, the second electrode 12 and the third electrode
13 are arranged substantially in-line.
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In another aspect, the first electrode ||, the second electrode 12 and the third
voltage electrode 13 are not arranged in-line.

The first 15, the second 16 and the third 17 connection lines may be coded by
visible or tactile coding means.

b in an aspect, as schematically Hustrated i Hgore 1, the coding means are both
visible and tactile. In this case the first 15, second 16 and third 17 conngetion lines
are figure coded. This is achieved by providing the first 15 and third 17 connaction
lines with connsctors 18, 20 of a first type and by providing the sevond connection
line 16 with a connector 19 which is incompatible with the connectors 1§, 20 of the

10 first type.

As an example, the connectors 18 and 20 may be o fermale connector, Le. 8 socket,
with a circular cross~section, while the connector 19 is a female connector, i.e. a
socket, with a rectangular or square cross-saction.

{Correspondingly, wires for connection 1o measurament equipment (not shown} arc

15 provided with male commector {(plug or pin type) with appropriate circular cross-
section (connectors 21, 23}, and a male connector {plug or pin type} with
appropriate rectangular or square cross-section {connecior 22}

Figure 2 is a schematic block diagram illustrating an electrode assembly in a second
embodiment.

20 Please refer to the description of figure | for a detatled description of those
clements of figure 2 which are identical to (and bave the same reference numerals
as}) those tlustrated in figure 1.

In the embodiment of figure 2, the first 15, second 16 and third 17 connection lines
are voded by visible coding means. This is achieved by color coding the connection

235 lines. By example, this may be achieved by using different colors of the wires 15,
16, and 17, andfor the conneclors 28, 29, 30, and/or the connectors 31, 32, 33.

By example, a blue insulation may be used for the second connection line 32, while
red msulation 1s used for the first 31 and third 33 connection hines.

In such an embodiment, the connectors 28, 29, 30 may be of the same shape and
30 type, ¢.g. female (socket) connectors, corresponding to male {(plug/pin) connectors
31, 32, 33, respectively.

The electrode assembly disclosed in any of the above embodiments may he used in
an arrangement for measuring skin conductance, e.g. of a patient,

in such use, the slecirode assembly 10 may be placed on an area of the skin on a
35 body part of the patient, for the purpose of measuring the skin's conductance. The
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body part may, ¢.g., be a hand or a foot, and the area of the skin on the body part
may, e.g., be the palmar side of the hand or the plantar side of the foor

The first electrode 11 is a counter current electrode, the second slecirode 12 iz a
measuring clectrode 12, and the third electrode 13 is a reference voltage elecirode,
all arranged in the pateh 14, which is placed on the skin area.

The electrode assembly 10 and its connected external equipment may casure a

constant application of voltage over the stratum corneum {the surface layer of the
skin} under the measuring electrode.

The resuliing current in a closed cirauit between the measunng electrode 12 and the
counter current electrode 11 may be measured by means of a measurement
converter {not shown), connected between the counter current electrode 11 and the
measurmg electrode 12, The measurement converter may comprise a current o
voltage converter, such as a transresistance amplifier or simply a resistance, which
converts the current from the measuring electrode 12 to a voltage.

The arrangement of a suff patch 14 ensures that the second electrode (or measuring
electrode) 12 does not suffer from undesired movement, which might lead to
artefacts in the resuiting measurements.

The arrangement of the measuring electrode 12 in the middie also contribute to
reduced artefacts.

Since the skin conductance changes are monitored below the measuning electrode
12, the area below the measuring electrode 12 may be eritical.

Further possible values and specifications of the electrode assambly and is
elements are given below (for iltustration, not for limitation}:

Sensor:
Single use self-adhesive Ag/AagCl
Selid gel
The measuring sensoy area (M} may be between 260 amd 480 mm?

QOperational principle; 3 measuring points, minimum | om between the

HICASUNING Points.
Dimension:

Electrode size and skin conduct size with adbhesive area may have a
-~ o g 2
minimum area of 260 mm”,
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Connecting wire between | and 1000 mm,

The clectrodes do not necessarily need to be on a line
Materials:

Biocompatible

Color coded or figure coded for ease of wdentification

Cuter carner, &.g. polyester

Lead-wire insulation, ¢.g. polyvinyl chloride

Lead-wire connector, e.g polypropylene

The clectrode assembly disclosed herein may also be used i an arrangement fiy
monitoring the autonomous nervous system of 2 patient.

In this case g sumilar arrangement 15 used as explained above, In addition, the
measuring equipment i5 connected to & processing device configared for raonitoring
the autonomous nervous system of the patient, based on measurements of the skin
conductance. An example of suttable processing and monitoring means/methods has
been disclosed in WO-03/094726 (exprassly incorporated by reference).

The inventive concept is not limited to the exemplary embodiments described
above. Rather, the scope of the invention 18 set forth in the following patent claims.
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CLAIMS

1. Electrode assembly for medical purposes,

comprising a first eleetrode electrically connected to 2 first connecting ling,

a second electrode electrically connected to a second connecting line, and

# third electrode electrically connected to a third connecting ling,

the first, secomd and third electrodes being arranged in a single patch,

wherein the shape or arca of the second electrade is different from the shape or area
of the first and third electrodes, and

wherein the first, second and third connection lines are coded by tactile coding

oieans.

2. Blectrode assembly according 1o claim 1,

wherein the shapes of the first and third electrodes are the same.

3. Electrode assembly according to clavm | or 2,

wherein the area of the first and third electrades are the same.

4. Electrode assembly according to ong of the claims 1-3,
wherein the area of the second electrade is larger than the arsa of the first and third

glectrodes.

5. Electrode assembly according te one of the preceding claims,

wherein said first, second and thurd connection lines are figure coded,

the first and third connection lines being provided with a connector of 4 first type
and the second connection line being provided with a connector which is

incompatible with the connector of the first type.

6. Electrode assembly according to claim one of the preceding claims, wherein

said first, second and third connection lines are color coded.
7. Electrode assembly accoarding to one of the preceding claims, wherein

said first electrode 15 a counter current electrode,

said second elecirode 1s a measuring electrode, and
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said third electrode s a reference voltage electrode.

8. Use of an electrode assembly according to one of the preceding clatms

in ap arrangement for measuring skin conductance.

]
4. Use of an electrode assembly according to one of the claims -7
in an arvangement for monitoring the autouomous nervous system of a patient.

16
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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 1/27/2014.
[] A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon ____.
2a)X] This action is FINAL. 2b)[] 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) 1-19 and 21-54 is/are pending in the application.
5a) Of the above claim(s) 1-18 and 35-54 is/are withdrawn from consideration.

6)[] Claim(s) is/are allowed.

7)X Claim(s) 19 and 21-34 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) D 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) l:l Other-

Paper No(s)/Mail Date

U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20140319
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DETAILED ACTION
1. The present application is being examined under the pre-AlIA first to invent provisions.
2. This action is responsive to the amendment filed on January 27" 2014. The examiner

acknowledges the amendments to claims 19, 21, 32 and 34. Claims 1-19 and 21-54 are pending;
claims 1-18 and 35-54 remain withdrawn from consideration.
Claim Rejections - 35 USC § 112

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

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

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

4, Claim 21 is rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AIA), second
paragraph, as being indefinite for failing to particularly point out and distinctly claim the subject
matter which the inventor or a joint inventor, or for pre-AIA the applicant regards as the
invention.
5. Claim 21 recites the limitation "the...muscle stimulation” in lines 2-3. There is
insufficient antecedent basis for this limitation in the claim.

Claim Rejections - 35 USC § 103
6. The following is a quotation of pre-AIA 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of this title, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was made.
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7. Claims 19, 21-25, and 27-30 are rejected under pre-AIA 35 U.S.C. 103(a) as being
unpatentable over Leung (US 2006/0030845) in view of Byers (US 4837049).
8. Claim 19; Leung discloses an energy emitting system for providing a medical therapy
comprising a least one patch or needle electrode 300 configured to generate an electrical stimulus
focused on a target nerve in proximity to the electrode [0023 and 31] and at least one sensor 306
attachable to the skin surface in proximity to the target nerve configured to detect electrical
conduction in the target nerve to provide feedback regarding the therapy to a controller 104 or
200 coupled to the electrode patch 300 [0020-21]. The controller delivers an electrical stimulus
through the patch 300 and is adjustable to modulate therapy based on feedback from the sensor
306 [0020 and 46]. Leung does not specifically disclose the patch 300 comprises a microneedle
array deposited on the surface of an electrode. Byers discloses an electrode patch that can be
used for applying electrical stimulus to nerve tissue (col. 2, line 58 - col. 3, line 5) comprising an
array of microneedles deposited on a surface of at least one electrode (or conducting layer) (col.
10, lines 18-29). It would have been obvious to one of ordinary skill in the art at the time of the
invention to use the microneedle array patch electrode disclosed by Byers as the electrode patch
in Leung’s system because Byers discloses this type of electrode provides good electrical contact
with subcutaneous conductive tissue (col. 5, lines 45-51).

Leung does not specifically disclose electrical stimulation focused on the posterior tibial
nerve or a branch thereof or detecting electrical conduction through the posterior tibial nerve or a
branch thereof and placement of the sensor on the foot. However, Leung does disclose the
stimulating electrode patch 300 and sensor 306 can be placed along any neural pathway of the

body [0048]. Leung also discloses detecting afferent (or sensory) nerve stimulation along the
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target nerve pathway [0039]. Since the patch and sensor may be surface or skin electrodes
[0023] they could be placed anywhere on the skin of the patient therefore the patch 300 is
configured to generate an electrical stimulus focused on the posterior tibial nerve or a branch
thereof if placed at an appropriate position along the foot or leg, and the sensor 306 is adapted
for placement on a foot and is configured to a detect conduction through the tibial nerve or a
branch thereof by detecting a signal that an afferent nerve has been stimulated if also placed at an
appropriate position along the foot or leg. Placement of the sensor and patch as claimed can be
done without changing the structure of the prior art device, therefore the device disclosed by
Leung in view of Byers meets claim 19.

0. Claim 21; Leung discloses the electrical stimulus provided by the patch 302 is varied
according to the electrical conduction detected by the sensor 306 to ensure adequate therapeutic
stimulation [0026].

10. Claim 22; the microneedle array disclosed by Byers may be etched from a surface of the
electrode (col. 10, lines 6-9, 18-22, and 55-62).

11. Claim 23; each microneedle disclosed by Byers comprises an electrically conductive
material (col. 10, lines 32-38) which can transmit an electrical signal to an overlying electrode
(electrical conductor material col. 10, lines 18-22).

12. Claim 24; Byers discloses the needles comprise metal (col. 10, lines 32-35).

13. Claim 25; Leung discloses the sensor 306 may have the same structure as the patch
stimulator 300 [0023] which, according to the above combination of Leung in view of Byers, is a

microneedle array.
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14. Claims 27-30; Byers discloses needle diameters of 5-10 microns and a length of 100

microns (col. 7, lines 37-42).

15. Claims 26 and 34 are rejected under pre-AIA 35 U.S.C. 103(a) as being unpatentable
over Leung in view of Byers as applied to claim 19 above, and further in view of Surgenor (US
2006/0049957 Al).

16. Claim 26; Leung in view of Byers is silent as to a bulb extending from at least one
microneedle of the array. However, Surgenor discloses microneedles of an electrode array can
be provided with anchoring means such as bulbous tips [0062]. It would have been obvious to
one of ordinary skill in the art at the time of the invention to include a bulbous tip on at least
some of the microneedles in the system disclosed by Leung in view of Byers in order to aid in
anchoring of the electrode substrate to tissue, as taught by Surgenor [0062].

17. Claim 34; Leung discloses an energy emitting system for providing a medical therapy
comprising a least one patch or needle electrode 300 configured to generate an electrical stimulus
focused on a target nerve in proximity to the electrode [0023 and 31] and at least one sensor 306
attachable to the skin surface in proximity to the target nerve configured to detect electrical
conduction in the target nerve to provide feedback regarding the therapy to a controller 104 or
200 coupled to the electrode patch 300 [0020-21]. The controller delivers an electrical stimulus
through the patch 300 and is adjustable to modulate therapy based on feedback from the sensor
306 [0020 and 46]. Leung does not specifically disclose the patch 300 comprises a microneedle
array deposited on the surface of an electrode. However, Byers discloses an electrode patch that

can be used for applying electrical stimulus to nerve tissue (col. 2, lines 58-68) comprising an
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array of microneedles deposited on a surface of at least one electrode (or conducting layer) (col.
10, lines 18-29). Each microneedle comprises an electrically conductive material (col. 10, lines
32-38) which can transmit an electrical signal to an overlying electrode (col. 10, lines 18-22). It
would have been obvious to one of ordinary skill in the art at the time of the invention to use the
microneedle array patch electrode disclosed by Byers as the electrode patch in Leung’s system
because Byers discloses this type of electrode provides good electrical contact with subcutaneous
conductive tissue (col. 5, lines 45-51).

Leung in view of Byers is silent as to a bulb extending from at least one microneedle of
the array. However, Surgenor discloses microneedles of an electrode array can be provided with
anchoring means such as bulbous tips [0062]. It would have been obvious to one of ordinary
skill in the art at the time of the invention to include a bulbous tip on at least some of the
microneedles in the system disclosed by Leung in view of Byers in order to aid in anchoring of
the electrode substrate to tissue, as taught by Surgenor [0062].

Leung does not specifically disclose electrical stimulation focused on the posterior tibial
nerve or a branch thereof or detecting electrical conduction through the posterior tibial nerve or a
branch thereof and placement of the sensor on the foot. However, Leung does disclose the
stimulating electrode patch 300 and sensor 306 can be placed along any neural pathway of the
body [0048]. Leung also discloses detecting afferent (or sensory) nerve stimulation along the
target nerve pathway [0039]. Since the patch and sensor may be surface or skin electrodes
[0023] they could be placed anywhere on the skin of the patient therefore the patch 300 is
configured to generate an electrical stimulus focused on the posterior tibial nerve or a branch

thereof if placed at an appropriate position along the foot or leg, and the sensor 306 is adapted
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for placement on a foot and is configured to a detect conduction through the tibial nerve or a
branch thereof by detecting a signal that an afferent nerve has been stimulated if also placed at an
appropriate position along the foot or leg. Placement of the sensor and patch as claimed can be
done without changing the structure of the prior art device, therefore the device disclosed by

Leung in view of Byers and Surgenor meets claim 34.

18. Claims 31 and 32 are rejected under pre-AIA 35 U.S.C. 103(a) as being unpatentable
over Leung in view of Byers as applied to claim 19 above, and further in view of Malaney (US
2002/0183804 Al).

19. Claims 31 and 32; Leung is silent as to an electrode needle coupled to the controller and
inductively coupled to the patch. However, Malaney discloses an electrode needle 12 coupled to
a controller 10 with an end insertable into the body in proximity to a stimulation site 15. The
needle is inductively coupled to a patch electrode 14 and the patch is positioned distal to the
stimulation site such that upon activation of the controller, a current traverses the stimulation site
by passing from the patch to the electrode needle [0031]. It would have been obvious to one of
ordinary skill in the art at the time of the invention to include an electrode needle inductively
coupled to the patch electrode in the system taught by Leung in view of Byers, similar to the
configuration taught by Malaney, because it allows for more precise targeting of the stimulation
current provided by the electrode patch since the electrode needle can be inserted directly

adjacent the target nerve.
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20. Claim 33 is rejected under pre-AIA 35 U.S.C. 103(a) as being unpatentable over Leung
in view of Byers in view of Malaney as applied to claim 32 above, and further in view of
Fairbanks (US 4233965).
21. Leung, Byers, and Malaney are silent as to a conductive coil positioned distal to the
stimulation site and coupled to the controller. Fairbanks discloses a modified electrical
stimulation device comprising a conductive coil 14 over an electrode patch 12 connected to a
controller 32 (fig. 1a). It would have been obvious to one of ordinary skill in the art at the time
of the invention to incorporate a conductive coil over the electrode patch in the system disclosed
by Leung in view of Byers and Malaney because Fairbanks discloses the coil helps focus the
electric current in to tissue (col. 2, lines 46-47 and col. 3, line 65 - col. 4, line 3). When a
conductive coil is present over the electrode patch location in the combination, it will also be
located distal to the stimulation site such that upon activation of said controller, a current
traverses the stimulation site by passing from the patch and the coil to the electrode needle
(Malaney [0031]).

Response to Arguments
22. Applicant's arguments filed January 27", 2014 have been fully considered but they are
not persuasive.
23. In response to applicant's argument that Leung does not teach electrical stimulus of the
posterior tibial nerve or a branch thereof or a sensor configured to detect electrical conduction
through the posterior tibial nerve or a branch thereof by detecting a signal that an afferent nerve
has been stimulated, the examiner notes that this is an intended use. A recitation of the intended

use of the claimed invention must result in a structural difference between the claimed invention
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and the prior art in order to patentably distinguish the claimed invention from the prior art. If the
prior art structure is capable of performing the intended use, then it meets the claim. Since the
patch electrode and sensor taught by Leung can be placed along any neural pathway and may be
configured as surface electrodes, they are capable of being placed as claimed to stimulate and
detect conduction in the posterior tibial nerve without any structural modifications.
24. Leung further teaches a controller as claimed which is adjustable to modulate therapy in
response to feedback provided by the sensor [0020 and 46].

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

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

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to CATHERINE B. KUHLMAN whose telephone number is
(571)270-7130. The examiner can normally be reached on Monday-Friday 8:30 am - 5:00 pm

Pacific Time.
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If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Charles Marmor can be reached on (571) 272-4730. The fax phone number for the
organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished
applications is available through Private PAIR only. For more information about the PAIR
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR
system, contact the Electronic Business Center (EBC) at §66-217-9197 (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.

/CATHERINE B KUHLMAN/
Examiner, Art Unit 3735
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S31 {487 $28 and S29 us OR ON 2013/01/24
PGPUB; 10:49
USPAT,;
USCCR
S32 {167 ("3755704" | "4016886" | "4350164" | us OR ON 2013/01/24
"4513308" | "4551149" | "B453031").PN. PGPUB; 10:53
OR ("4837049").URPN. USPAT,;
USCCR
33 {11 (james near2 malaney).in. us OR ON 2013/01/24
PGPUB; 12:48
USPAT,;
USCCR
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EAST Search History

834 {22933 iitip near5 (bulb or bulbous or sphere or us- OR ON 2013/01/24
spheric$ or ball) PGPUB; 12:49
USPAT;
USOCR
S35 {b42 825 and S34 Us- OR ON 2013/01/24
PGPUB; 12:51
USPAT;
USOCR
S36 76 S35 and S23 Us- OR ON 2013/01/24
PGPUB; 12:51
USPAT;
USOCR
S37 {36728 iiplurality with (needle or microneedle or us- OR ON 2013/01/24
nanoneedle or spike) PGPUB; 13:03
USPAT;
USOCR
S38 {12318 iiplurality near (needle or microneedle or us- OR ON 2013/01/24
nanoneedle or spike) PGPUB; 13:04
USPAT;
USOCR
S39 {1503 825 and S38 Us- OR ON 2013/01/24
PGPUB; 13:04
USPAT;
USOCR
$40 {122 S39 and S29 Us- OR ON 2013/01/24
PGPUB; 13:04
USPAT;
USOCR
41 4114 $40 not S36 Us- OR ON 2013/01/24
PGPUB; 13:04
USPAT;
USOCR
A2 i1 ("6735474").PN. us CR OFF 2013/01/24
PGPUB; 13:06
USPAT;
USOCR
HA3 {23913 ii(patch or electrode) with (needle or us OR ON 2013/01/24
microneedle or nanoneedle or barb or PGPUB; 15:45
spike) USPAT;
USOCR
S44 {22933 itip near5 (bulb or bulbous or sphere or us OR ON 2013/01/24
spheric$ or ball) PGPUB; 15:45
USPAT,;
USOCR
$45 {b42 $43 and S44 Us- OR ON 2013/01/24
PGPUB; 15:45
USPAT,;
USOCR
$46 {748 (needle or microneedle or nanoneedle or us OR ON 2013/01/24
barb or spike) with tip near5 (bulb or PGPUB; 15:46
bulbous or sphere or spheric$ or ball) USPAT;
USOCR
S47 437933 1543 adn 46 Us- CR ON 2013/01/24
PGPUB; 15:46
USPAT,;
USOCR
S48 1131 $43 and $46 Us- CR ON 2013/01/24
PGPUB; 15:46
USPAT,;
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L | |Usocr | . . ;
$49 19 ("3490439" | "3896790" | "4353372" | Us- OR ON 2013/01/24
"4926879" | "4969468" | "5143079" | PGPUB; 15:51
"5184620" | "5215088" | "5361760" | USPAT;
"5452718" | "5482038" | "5509822" | USOCR
"5810742" | "5928159" | "5928458" |
'6055448" | "6128521" | "6745062").PN.
OR ("7103398").URPN.
S50 4173 ("5215088").URPN. USPAT i OR ON 2013/01/24
15:53
S51 120587 ii(electrode) with (needle or microneedle or {US- OR ON 2013/01/24
nanoneedle or spike) PGPUB; 16:00
USPAT;
USOCR
S52 {19683  ii(needle or microneedle or nanoneedle or Us- OR ON 2013/01/24
barb or spike) near10 (bulb or bulbous or PGPUB; 16:01
sphere or spheric$ or ball) USPAT;
USOCR
S53 {14504  ii(needle or microneedle or nanoneedle or us- OR ON 2013/01/24
barb or spike) near5 (bulb or bulbous or PGPUB; 16:01
sphere or spheric$ or ball) USPAT;
USOCR
S54 {582 S51 and S53 Us- OR ON 2013/01/24
PGPUB; 16:01
USPAT;
USOCR
S55 {476 S54 not 48 Us- OR ON 2013/01/24
PGPUB; 16:01
USPAT;
USOCR
S56 {152 S55 and (skin or $cutaneous) us- OR ON 2013/01/24
PGPUB; 16:02
USPAT;
USOCR
S57 424933 #(607/2-76).CCLS. Us- OR OFF 2013/10/24
PGPUB; 14:54
USPAT,;
USOCR
S58 411281 (607/115-156).CCLS. Us- OR OFF 2013/10/24
PGPUB; 14:56
USPAT,;
USOCR
S59 11591 (607/152).CCLS. Us- OR OFF 2013/10/24
PGPUB; 14:57
USPAT,;
USOCR
S60 41555  i(601/15-22).CCLS. Us- OR OFF 2013/10/24
PGPUB; 14:59
USPAT,;
USOCR
S61 412197 (606/32-52).CCLS. Us- OR OFF 2013/10/24
PGPUB; 15:01
USPAT,;
USOCR
S62 {2075  i(600/9-15).CCLS. Us- OR OFF 2013/10/24
PGPUB; 15:01
USPAT,;
USOCR
Pl i | i i i
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$63 {788 $62 and (electrode or (electric$5 nearb us- OR ON 2013/10/24
stimulat$)) PGPUB; 15:02
USPAT;
USOCR
S64 52128 iistimulat$5 with (nerve neuron$ neural) us- CR ON 2013/10/24
PGPUB; 15:03
USPAT;
USOCR
S65 {57414  jstimulat$5 with (nerve neuron$ neural us- CR ON 2013/10/24
nervous) PGPUB; 15:03
USPAT;
USOCR
566 {48223 #3557 SH8 S60 S61 S62 Us- OR ON 2013/10/24
PGPUB; 15:03
USPAT;
USOCR
S67 {14456 1S65 and S66 Us- OR ON 2013/10/24
PGPUB; 15:03
USPAT;
USOCR
S68 179196 ii(sense sensor sensed sensing detect$5 us- OR ON 2013/10/24
minitor$5) with (((nerve or neuron$ or PGPUB; 15:05
neural or nervous) near5 (conduction or USPAT;
conductiv$)) or (muscle near S61 (stimulat$ §USOCR
or contract$5)))
S69 {8744  S67 and S68 Us- OR ON 2013/10/24
PGPUB; 15:05
USPAT;
USOCR
S70 §5073 ($needle near5 (patch or array)) us OR ON 2013/10/24
PGPUB; 15:06
USPAT,;
USOCR
S71 4230 S67 and S70 Us- OR ON 2013/10/24
PGPUB; 15:06
USPAT,;
USOCR
S72 4138 S69 and S70 Us- CR ON 2013/10/24
PGPUB; 15:42
USPAT,;
USOCR
573 {122 S72 and (sensor monitor detector) us OR ON 2013/10/24
PGPUB; 15:45
USPAT,;
USOCR
S74 45 ((11/105527) or (11/125247) or us OR OFF 2013/10/24
(11/079318)).APP. PGPUB; 17:27
USPAT,;
USOCR
S75 i1 ("20050275497").PN. us OR OFF 2014/03/19
PGPUB; 09:24
USPAT,;
USOCR
S76 43 (("20070027514") or ("4969468") or Us- CR OFF 2014/03/19
("20050275497")).PN. PGPUB; 09:28
USPAT,;
USOCR
S77 {5172 iideep near brain near stimulat$ us OR ON 2014/03/19
PGPUB; 09:40

file:///Cl/Users/cburk/Documents/e-Red%20Folder/125 08529/EASTSearchHist61]y§ §5-08529_AccessibleVersion.htm[3/ 19/2014 3:10:38 PM]




EAST Search History

USPAT;
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2654

S77 and (coil or microcoil)
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USPAT;
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2014/03/19
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S79

167
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2014/03/19
09:41

3/19/2014 3:10:32 PM
C:\ Users\ cburk\ Documents\ EAST\ Workspaces\ 12508529.wsp

file:///Cl/Users/cburk/Documents/e-Red%20Folder/125 08529/EASTSearchHist?)l]yﬁgS-O8529_AccessibleVersion.htm[3/ 19/2014 3:10:38 PM]




Index of Claims

Application/Control No.

12508529

Applicant(s)/Patent Under
Reexamination

BURNETT ET AL.

Examiner

Art Unit

CATHERINE B KUHLMAN 3735

v Rejected -

Cancelled

Non-Elected A Appeal

= Allowed =

Restricted

Interference o) Objected

O Claims renumbered in the same order as presented by applicant

O cpa O T.D. O R.1.47

CLAIM

DATE

Final Original [06/27/2012|01/24/2013(10/24/2013

03/19/2014

1 =

N

N

N

Olo|N[lO|O|B|W|N
|

-
o
|

-
-
|

-
n
|

-
w
|

o
~
I

-
[4)]
|

-
o
|

-
~
|

-
o]
|

-
©0
|

NZ(Z(Z21Z21Z2(Z2|Z21Z21Z21Z2(Z21Z21Z21Z2(2(21Z2

NZ(Z(Z21Z21Z2(Z2|Z21Z21Z21Z2(Z21Z21Z21Z2(2(21Z2

N
o
|

N
=
|

N
N
|

n
w
|

n
i
I

N
4]
|

N
o
|

N
J
|

N
[o3]
|

N
©
|

w
o
|

w
g
|

w
N
|

w
()
|

w
I
I

w
4]
|

36 =

Z1Z] NSRRI Z1Z1ZZ21Z21Z21Z21Z21Z2(Z21Z21Z21Z21Z21Z21Z212

44 N N N AN AN AN AN AN AN ENENENENENE

=44 N NN AN AN AN EN AN AN ENENENENENE

U.S. Patent and Trademark Office

-160-

Part of Paper No. : 20140319




Application/Control No. Applicant(s)/Patent Under
Reexamination
Index of Claims 12508529 BURNETT ET AL.
Examiner Art Unit
CATHERINE B KUHLMAN 3735
v Rejected - Cancelled N | Non-Elected A Appeal
= Allowed + Restricted | Interference o) Objected
[0 cClaims renumbered in the same order as presented by applicant O cPa O T.D. O R.1.47
CLAIM DATE
Final Original |06/27/2012(01/24/2013|10/24/2013 [03/19/2014
37 + N N N
38 + N N N
39 + N N N
40 + N N N
41 + N N N
42 + N N N
43 + N N N
44 + N N N
45 + N N N
46 + N N N
47 + N N N
48 + N N N
49 + N N N
50 + N N N
51 + N N N
52 + N N N
53 + N N N
54 + N N N

U.S. Patent and Trademark Office

-161-

Part of Paper No. : 20140319




Search Notes

Application/Control No.

Applicant(s)/Patent Under

Reexamination

Examiner.Art Unit 3735

12508529 BURNETT ET AL.
H““H““ ““““ ‘ NHW . |
CATHERINE B KUHLMAN 3735
CPC- SEARCHED
Symbol Date Examiner
CPC COMBINATION SETS - SEARCHED
Symbol Date Examiner
US CLASSIFICATION SEARCHED
Class Subclass Date Examiner
600 9-15 1/24/2013 CEB
607 2-76, 115-156 10/24/2013 CEB
601 15-22 10/24/2013 CEB
606 32-52 10/24/2013 CEB
SEARCH NOTES
Search Notes Date Examiner
EAST Text 1/24/2013 CEB
IDS 1/24/2013 CEB
Inventor Names 1/24/2013 CEB
Class/Subclass 1/24/2013 CEB
Forward/Backward 1/24/2013 CEB
Updated EAST Search 10/24/2013 CEB
Updated EAST Search 3/19/2014 CBK
INTERFERENCE SEARCH
US Class/ US Subclass / CPC Group Date Examiner
CPC Symbol
/C.B.K/

U.S. Patent and Trademark Office

-162-

Part of Paper No. : 20140319




Receipt date: 01/27/2014 12508529 - GAU: 3735

CUSTOMIZED PTO/SB/08alb (07-05)

Complete if Known

Application Number 12/508,529

INFORMATION DISCLOSURE  [™™=* July 23, 2009
STATEMENT BY APPLICANT  [sMamedmenor  |Daniel R. BURNETT

Substitute for form 1449/PTO

Art Unit 3735
(Use as many sheets as necessary) Examiner Name Catherine E. Burk
Sheet 1 of 1 Attorney Docket Number |EMKNNZ00301

U.S. PATENT DOCUMENTS

Document Number Pages, Columns, Lines, Where

Examiner | Cite Publication Date Name of Patentee or Relevant Passages or Relevant
Initials* No." | Number-Kind Code? (if known) MM-DD-YYYY Applicant of Cited Document Figures%—\ppear
1. 6,319,241 11-20-2001 King et al.

FOREIGN PATENT DOCUMENTS

. P Pages, Columns, Lines
Publication , ) )
Examiner | Cite Foreign Patent Document Date Name of Patentee or Where Relevant
Initials* No." | Country Code®-Number*-Kind Code® (if known) MM-DD-YYYY Applicant of Cited Document Passages or Relevant ™

Figures Appear

*EXAMINER: Initial if information considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant. ' Applicant's unique citation designation number (optional). ?See Kinds Codes of
USPTO Patent Documents at www.uspto.gov or MPEP 901.04. *Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3). “For
Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. ®*Kind of document by
the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if possible. ® Applicant is to place a check mark here if English language
Translation is attached.

NON PATENT LITERATURE DOCUMENTS

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item (book, )
magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), publisher, city T
and/or country where published.

Examiper Cite
Initials No."

3.

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

"Applicant's unique citation designation number (optional). Applicant is to place a check mark here if English language Translation is attached.

Examiner
Signature

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /C.K./
-163-

[Catherine Kuhiman/ 2Rt ered 03/19/2014




CUSTOMIZED PTO/SB/08alb (07-05)

Complete if Known

Application Number 12/508,529

INFORMATION DISCLOSURE  [™™=* July 23, 2009
STATEMENT BY APPLICANT  [sMamedmenor  |Daniel R. BURNETT

Substitute for form 1449/PTO

Art Unit 3735
(Use as many sheets as necessary) Examiner Name Catherine E. Burk
Sheet 1 of 1 Attorney Docket Number |EMKNNZ00301

U.S. PATENT DOCUMENTS

itials* 1 “Ki 2 g MM-DD-YYYY Applicant of Cited Document vant g v
Initials No. Number-Kind Code* (if known) Figures Appear
1. 6,319,241 11-20-2001 King et al.

FOREIGN PATENT DOCUMENTS

. P Pages, Columns, Lines
Publication , ) )
Examiner | Cite Foreign Patent Document Date Name of Patentee or Where Relevant
Initials* No." | Country Code®-Number*-Kind Code® (if known) MM-DD-YYYY Applicant of Cited Document Passages or Relevant ™

Figures Appear

2.

*EXAMINER: Initial if information considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant. ' Applicant's unique citation designation number (optional). ?See Kinds Codes of
USPTO Patent Documents at www.uspto.gov or MPEP 901.04. *Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3). “For
Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. ®*Kind of document by
the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if possible. ® Applicant is to place a check mark here if English language
Translation is attached.

NON PATENT LITERATURE DOCUMENTS

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item (book, )
magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), publisher, city T
and/or country where published.

Examiper Cite
Initials No."

3.

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

"Applicant's unique citation designation number (optional). Applicant is to place a check mark here if English language Translation is attached.

Examiner Date
Signature Considered

-164-



Electronic Patent Application Fee Transmittal

Application Number:

12508529

Filing Date:

23-Jul-2009

Title of Invention:

METHOD AND APPARATUS FOR MAGNETIC INDUCTION THERAPY

First Named Inventor/Applicant Name:

Daniel Rogers Burnett

Filer:

Steven Michael Giovannetti/Kym Moore

Attorney Docket Number: EMKNNZ00301
Filed as Small Entity
Utility under 35 USC 111(a) Filing Fees
. . Sub-Total in
Description Fee Code Quantity Amount USD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:

-165-




Description Fee Code Quantity Amount Sullaj-s'l's(tsa)l in
Miscellaneous:
Submission- Information Disclosure Stmt 2806 1 20 20
Total in USD ($) 90

-166-




Electronic Acknowledgement Receipt

EFSID: 18038216
Application Number: 12508529
International Application Number:
Confirmation Number: 8186

Title of Invention:

METHOD AND APPARATUS FOR MAGNETIC INDUCTION THERAPY

First Named Inventor/Applicant Name:

Daniel Rogers Burnett

Customer Number:

40518

Filer:

Steven Michael Giovannetti/Kym Moore

Filer Authorized By:

Steven Michael Giovannetti

Attorney Docket Number: EMKNNZ00301
Receipt Date: 27-JAN-2014
Filing Date: 23-JUL-2009
Time Stamp: 18:13:10

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

yes

Payment Type

Credit Card

Payment was successfully received in RAM

$90

RAM confirmation Number

5847

Deposit Account

Authorized User

File Listing:

Document

Number Document Description

File Size(Bytes)/

File Name Message Digest

Multi
Part /.zip

Pages
(if appl.)

-16/-




1_EMKNZ00301_20140127_res 113323

1 ponse_to_non_final_office_act yes 13
ion.pdf 748a96266769548236dd45 eee2845dd06d
0cb62a
Multipart Description/PDF files in .zip description
Document Description Start End
Amendment/Req. Reconsideration-After Non-Final Reject 1 1
Claims 2 9
Applicant Arguments/Remarks Made in an Amendment 10 13
Warnings:
Information:
] 74785
. 2_EMKNZ00301_20140127_ids
2 Transmittal Letter no 2
_cover_letter.pdf
86ff5b3cb98c52e1d573b1bc0d9724c7e40
Warnings:
Information:
] ] ] 91082
3 Information Disclosure Statement (IDS) | 3_EMKNZ00301_20140127_ids no 1
Form (SB08) _sb08.pdf
ca775b00a806bfdfe25af8afa3d0c4efd86ee]
4%
Warnings:
Information:
This is notan USPTO supplied IDS fillable form
30481
4 Fee Worksheet (SB06) fee-info.pdf no 2
fbd039b9d3¢7ebalcc95d2686595549ae48
Warnings:
Information:
Total Files Size (in bytes); 309671

-168-




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.

-169-




Attorney Docket No.: EMKNNZ00301

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

Date: January 27, 2014 Signature: /Kym Y. Moore/ (Kym Y. Moore)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application No.: 12/508,529
Confirmation No.: 8186

Filing Date: July 23, 2009

Inventor(s): Daniel R. BURNETT et al.

Title: METHOD AND APPARATUS FOR MAGNETIC INDUCTION
THERAPY

Examiner: Catherine E. Burk

Group Art Unit: 3735

RESPONSE TO NON-FINAL OFFICE ACTION

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

Alexandria, VA 22313-1450
Sir:

This is in response to the non-final Office Action dated October 25, 2013 for which a
response was due on January 25, 2014 (which fell on a Saturday). Accordingly, this response
is timely filed. Reconsideration and allowance of the pending claims, as amended, in light of
the Remarks presented herein are respectfully requested.

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

Remarks begin on page 10 of this paper.

1 of 13
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AMENDMENTS TO THE CLAIMS

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

In the claims

1. (Withdrawn): An energy emitting system for providing a medical therapy
comprising:

at least one conductive coil disposed within or along a housing, where the at least one
coil is configured to generate a magnetic field focused on a target nerve in proximity to the at
least one coil;

at least one sensor configured to detect electrical conduction in the target nerve or
muscle stimulation, wherein the sensor is comprised of a microneedle array attachable to a
skin surface in proximity to a target nerve or muscle; and

a controller coupled to said at least one conductive coil and in communication with

said at least one sensor.

2. (Withdrawn): The system of claim 1, wherein the magnetic field generated by
said at least one conductive coil is varied based on the electrical conduction or muscle

stimulation detected by said at least one sensor to ensure adequate therapeutic stimulation.

3. (Withdrawn): The system of claim 1, wherein the microneedle array is arrayed

over a housing.

4.  (Withdrawn): The system of claim 3, wherein the housing is comprised of a
patch having at least one electrode and said microneedle array extends from a first surface of

the electrode.

5. (Withdrawn): The system of claim 4, wherein the patch comprises a positive,
negative and control electrode, each electrode comprising a microneedle array extending

therefrom.

6. (Withdrawn): The system of claim 4, wherein the microneedle array is etched

from a surface of the electrode.

20f13
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7. (Withdrawn): The system of claim 1, wherein said microneedle array comprises
at least one microneedle comprising an electrically conductive material such that it can

transmit an electrical signal to an overlying electrode.

8. (Withdrawn): The system of claim 7, wherein said microneedle comprises

metal, silicon, biocompatible polymers, titanium, silver, or suture material.

9. (Withdrawn): The system of claim 1, wherein said microneedle array comprises
at least one microneedle coated with an electrically conductive material such that it can

transmit an electrical signal to an overlying electrode.

10. (Withdrawn): The system of claim 1, wherein said microneedle array comprises
at least one microneedle comprising a distal tip and a bulb extending from said distal tip to

provide for anchoring of said microneedle into a subject’s skin.

11. (Withdrawn): The system of claim 1, wherein said microneedle array comprises

at least one microneedle having a diameter in the range of about 1 to 100 microns.

12.  (Withdrawn): The system of claim 11, wherein a diameter of said microneedle

is in the range of about 10 to 30 microns.

13. (Withdrawn): The system of claim 1, wherein said microneedle array comprises

at least one microneedle having a length in the range of about 1 to 100 microns.

14.  (Withdrawn): The system of claim 13, wherein a length of said microneedle is

in the range of about 100 to 150 microns.

15. (Withdrawn): The system of claim 1, further comprising an electrode needle
coupled to said controller and having an end insertable into a subject’s body in proximity to a
stimulation site, wherein said needle is inductively coupled to said at least one conductive

coil.

16. (Withdrawn): The system of claim 15, wherein said at least one conductive coil
is positioned distal to said stimulation site such that upon activation of said controller a
current traverses the stimulation site by passing from said at least one conductive coil to said

percutancous electrode needle.

3o0f13
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17. (Withdrawn): The system of claim 16, further comprising at least one
conductive microneedle patch positioned distal to said stimulation site and coupled to the
controller such that upon activation of said controller a current traverses the stimulation site
by passing from said at least one conductive microneedle patch and said at least one

conductive coil to said electrode needle.

18. (Withdrawn): An energy emitting system for providing a medical therapy
comprising:

at least one conductive coil disposed within or along a housing, where the at least one
coil is configured to generate a magnetic field focused on a target nerve in proximity to the at
least one coil;

at least one sensor configured to detect electrical conduction in the target nerve or
muscle stimulation, wherein the sensor is comprised of at least one microneedle comprising
an electrically conductive material such that it can transmit an electrical signal to an
overlying electrode and a distal tip having a bulb extending from said distal tip to provide for
anchoring of said microneedle into a subject’s skin; and

a controller coupled to said at least one conductive coil and in communication with

said at least one sensor.

19. (Currently Amended): An energy emitting system for providing a medical
therapy comprising:

at least one microneedle patch comprised of a microneedle array deposited on a
surface of at least one electrode, where said at least one microneedle patch is configured to

generate an electrical stimulus focused on a target posterior tibial nerve or a branch thereof in

proximity to the at least one conductive microneedle patch;
at least one sensor configured to detect the electrical conduction i through the target
aerve-posterior tibial nerve or a branch thereof by detecting a signal that an afferent nerve has

been stimulated ermuselestimulation to provide feedback regarding the therapy, wherein the

sensor is attachable to a skin surface in proximity to a target nerve or muscle, wherein the

sensor is adapted for placement on a foot of a patient and

a controller coupled to said at least one microneedle patch, wherein the controller

delivers an electrical stimulus through the microneedle patch and wherein the controller is

adjustable to modulate the therapy based on the feedback provided by the sensor.
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20. (Canceled):

21. (Currently amended): The system of claim 19, wherein the electrical e
magnetie stimulus generated by said at least one microneedle patch is varied according to the
electrical conduction or muscle stimulation detected by said at least one sensor to ensure

adequate therapeutic stimulation.

22. (Original): The system of claim 19, wherein the microneedle array is etched

from a surface of the electrode.

23. (Original): The system of claim 19, wherein said microneedle patch comprises
at least one microneedle comprising an electrically conductive material such that it can

transmit an electrical signal to an overlying electrode.

24. (Original): The system of claim 23, wherein said microneedle comprises metal,

silicon, biocompatible polymers, titanium, silver, or suture material.

25. (Original): The system of claim 19, wherein said sensor is comprised of at least

one microneedle array.

26. (Original): The system of claim 19, wherein said microneedle array comprises
at least one microneedle comprising a distal tip and a bulb extending from said distal tip to

provide for anchoring of said microneedle into a subject’s skin.

27. (Original): The system of claim 19, wherein said microneedle array comprises

at least one microneedle having a diameter in the range of about 1 to 100 microns.

28. (Original): The system of claim 27, wherein a diameter of said microneedle is

in the range of about 10 to 30 microns.

29. (Original): The system of claim 19, wherein said microneedle array comprises

at least one microneedle having a length in the range of about 1 to 150 microns.

30. (Original): The system of claim 29, wherein a length of said microneedle is in

the range of about 100 to 150 microns.

31. (Original): The system of claim 19, further comprising an electrode needle

coupled to said controller and having an end insertable into a subject’s body in proximity to a
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stimulation site, wherein said needle is inductively coupled to said at least one conductive

microneedle patch.

32. (Currently Amended): The system of claim 31, wherein said at least one
microneedle patch is adapted to be positioned distal to said stimulation site such that upon
activation of said controller a current traverses the stimulation site by passing from said at

least one microneedle patch to said electrode needle.

33. (Original): The system of claim 32, further comprising at least one conductive
coil positioned distal to said stimulation site and coupled to said controller such that upon
activation of said controller a current traverses the stimulation site by passing from said at

least one microneedle patch and said at least one conductive coil to said electrode needle.

34. (Currently Amended): An energy emitting system for providing a medical
therapy comprising:

at least one conductive microneedle patch comprised of a microneedle array
deposited on a surface of at least one electrode, wherein said microneedle array comprises an
electrically conductive material such that it can transmit an electrical signal to an overlying

clectrode and-a wherein a distal tip of at least one microneedle of the microneedle array has

having a bulb extending from said distal tip to provide for anchoring of said microneedle into
a subject’s skin, said microneedle patch configured to deliver an electrical ermagnetie
stimulus to a-targetnerve a posterior tibial nerve or a branch thereof in proximity to the at

least one conductive microneedle patch;
at least one sensor configured to detect electrical conduction [[in]] through the target
nerve posterior tibial nerve or a branch thereof by detecting a signal that an afferent nerve has

been stimulated ermusele-stimulation and wherein the sensor is attachable to a skin surface

in proximity to a target nerve or muscle, wherein the sensor is adapted for placement on a

foot of a patient; and

a controller coupled to said at least one conductive microneedle patch and in

communication with said at least one sensor, wherein the controller delivers an electrical

stimulus through the microneedle patch and wherein the controller is adjustable to modulate

the therapy based on feedback provided by the sensor.
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35. (Withdrawn): An energy emitting system for providing a medical therapy
comprising:

at least one conductive coil disposed within or along a housing, where the at least one
coil is configured to generate a magnetic field focused on a target nerve in proximity to the at
least one coil;

an electrode needle having an end insertable into a subject’s body in proximity to a
stimulation site, wherein said needle is inductively coupled to said at least one conductive
coil; and

a controller coupled to said at least one conductive coil and said electrode needle.

36. (Withdrawn): The system of claim 35, wherein said at least one conductive coil
is positioned distal to said stimulation site such that upon activation of said controller a
current traverses the stimulation site by passing from said at least one conductive coil to said

electrode needle.

37. (Withdrawn): The system of claim 35, further comprising at least one sensor in
communication with said controller and configured to detect electrical conduction in the
target nerve or muscle stimulation and attachable to a skin surface in proximity to a target
nerve or muscle, wherein the magnetic field generated by said at least one conductive coil is
varied based on the muscle stimulation or electrical conduction detected by said at least one

sensor to ensure adequate therapeutic stimulation.

38. (Withdrawn): A method of treating a subject with urinary incontinence
comprising:

positioning a first portion of a subject’s body, the subject exhibiting symptoms
associated with urinary incontinence, relative to an energy emitting device such that a tibial
nerve within the first portion of the body is in proximity to at least one energy generator
disposed within or along the energy emitting device;

passing a current through the at least one energy generator to produce a magnetic
field or electrical stimulus focused on the tibial nerve;

stimulating a nerve that innervates the pelvic floor of the subject via stimulation of
the tibial nerve with the magnetic field or electrical stimulus; and

reducing symptoms associated with urinary incontinence.
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39. (Withdrawn): The method of claim 38, wherein the energy generator comprises

a conductive coil for generating a magnetic field.

40. (Withdrawn): The method of claim 39, wherein positioning comprises placing a

foot, ankle, or leg relative to at least one conductive coil disposed within or along a housing.

41. (Withdrawn): The method of claim 39, wherein positioning comprises placing a

popliteal fossa relative to at least one conductive coil disposed within or along a housing.

42. (Withdrawn): The method of claim 38, wherein the energy generator comprises

a microneedle patch for producing a magnetic field or electrical stimulus.

43. (Withdrawn): The method of claim 38, wherein a nerve that innervates the

pelvic floor comprises the pudendal nerve or sacral plexus.

44. (Withdrawn): The method of claim 38, wherein symptoms associated with
urinary incontinence comprise urinary leakage, loss of bladder control and the inability to

control urinary function.

45. (Withdrawn): The method of claim 38, further comprising detecting electrical
conduction through the tibial nerve or corresponding muscle stimulation via at least one

sensor positioned along a second portion of the body.

46. (Withdrawn): The method of claim 45, wherein the sensor comprises a

microneedle array.

47. (Withdrawn): The method of claim 45, wherein the sensor is positioned in
proximity to the tibial nerve, over a muscle innervated by the tibial nerve, or over the

popliteal fossa.

48. (Withdrawn): The method of claim 45, further comprising adjusting the current
via a controller in communication with the energy generator according to a signal received

from the sensor indicative of the nerve conduction.

49. (Withdrawn): The method of claim 48, wherein adjusting comprises adjusting
amplitude, frequency, direction of a magnetic field, or firing sequence of the energy

generator.
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50. (Withdrawn): The method of claim 48, wherein adjusting comprises adjusting a
position of the at least one coil relative to the first portion of the subject’s body to re-focus

the magnetic field on the tibial nerve.

51.  (Withdrawn): The method of claim 48, wherein adjusting comprises adjusting a
position of the microneedle patch relative to the first portion of the subject’s body to re-focus

the electrical or magnetic stimulus on the tibial nerve.

52. (Withdrawn): The method of claim 48, wherein adjusting comprises varying

the current according to a muscular response in the patient.

53. (Withdrawn): The method of claim 39, wherein the conductive coil is operated
at about 10 to 20 hertz to generate a magnetic field of about .25 to 1.5 tesla for a duration of

about 30 minutes per day.

54. (Withdrawn): A method of treating a subject with urinary incontinence
comprising:

positioning a first portion of a subject’s body, the subject exhibiting symptoms
associated with urinary incontinence, relative to a housing such that a posterior tibial nerve
within the first portion of the body is in proximity to at least one conductive coil disposed
within or along the housing;

passing a current through the at least one conductive coil to produce a magnetic field
focused on the posterior tibial nerve;

detecting electrical conduction of the posterior tibial nerve via at least one
microneedle array positioned along a second portion of the body;

receiving a signal from the microneedle array indicative of the electrical conduction;

adjusting the current via a controller in communication with the conductive coil
according to the signal received from the microneedle array; and

reducing symptoms associated with urinary incontinence.
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REMARKS

Claims 1-19 and 21-54 were pending in the present application. Claims 1-18 and 35-
54 were withdrawn from consideration. By virtue of this response, claims 19, 21, 32 and 34
have been amended. Accordingly, claims 19-34 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. Support for the
amendments can be found in the claims and specification as originally filed, see, ¢.g., [0036],

[0109], [0154], [0167]-[0168] of 2010/0168501. No new matter has been added.

Claim Objections
Claims 32 and 34 are objected to because of informalities.
In response, Applicants have amended claims 32 and 34. Thus, Applicants

respectfully request reconsideration and withdrawal of the above objections.

Rejections under 35 USC § 112

Claim 21 is rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AlA), second
paragraph, as allegedly being indefinite for failing to particularly point out and distinctly
claim the subject matter which the inventor or a joint inventor, or for pre-AlA the applicant
regards as the invention.

In response, Applicants have amended claim 21 to address the rejection.

Thus, Applicants respectfully request reconsideration and withdrawal of the above

rejections.

Rejections under 35 USC § 103

Claims 19, 21-25, and 27-30 are rejected under pre-AlA 35 U.S.C. 103(a) as being
unpatentable over Leung (US 2006/0030845) in view of Byers (US 4837049).

Claims 26 and 34 are rejected under 35 U.S.C. 103(a) as allegedly being unpatentable
over Leung in view of Byers as applied to claim 19 above, and further in view of Surgenor

(US 2006/0049957 Al).
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In response, Applicants respectfully disagree. Applicants submit that Leung fails to
teach or suggest all of the elements of the claims as amended.

Claim 19 has been amended to recite: An energy emitting system for providing a
medical therapy comprising: at least one microneedle patch comprised of a microneedle array
deposited on a surface of at least one electrode, where said at least one microneedle patch is
configured to generate an electrical stimulus focused on a posterior tibial nerve or a branch
thereof in proximity to the at least one conductive microneedle patch; at least one sensor

configured to detect electrical conduction through the posterior tibial nerve or a branch

thereof by detecting a signal that an afferent nerve has been stimulated to provide feedback

regarding the therapy, wherein the sensor is attachable to a skin surface in proximity to a

nerve or muscle, wherein the sensor is adapted for placement on a foot of a patient and a

controller coupled to said at least one microneedle patch, wherein the controller delivers an

electrical stimulus through the microneedle patch and wherein the controller is adjustable to

modulate the therapy based on the feedback provided by the sensor.

(Claim 34 has been similarly amended.)

In contrast, Leung is directed to a system for performing and monitoring
electrosurgical treatment, and is concerned with performing monitoring during
electrosurgical treatment. Leung does not teach or suggest at least, an energy emitting
system for providing a medical therapy comprising at least one microneedle patch where said
at least one microneedle patch is “configured to generate an electrical stimulus focused on a

posterior tibial nerve or a branch thereof in proximity to the at least one conductive

microneedle patch; at least one sensor configured to detect electrical conduction through the

posterior tibial nerve or a branch thereof by detecting a signal that an afferent nerve has been

stimulated to provide feedback regarding the therapy, wherein the sensor is attachable to a

skin surface in proximity to a nerve or muscle, wherein the sensor is adapted for placement

on a foot of a patient and a controller coupled to said at least one microneedle patch, wherein

the controller delivers an electrical stimulus through the microneedle patch and wherein the

controller is adjustable to modulate the therapy based on the feedback provided by the

sensor.” Applicants further submit that Byers and Surgenor fail to cure the deficiencies of

Leung.
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Thus, Applicants believe that because the cited art fails to teach or suggest all of the
elements of the claims as amended, the claims are not rendered obvious by the cited art.
Accordingly, Applicants submit that all of the independent claims and the claims dependent
therefrom, are now in condition for allowance. Therefore, Applicant respectfully requests

reconsideration and withdrawal of the above rejections under 35 U.S.C. §103.

Claims 31 and 32 are rejected under pre-AlA 35 U.S.C. 103(a) as being unpatentable
over Leung in view of Byers as applied to claim 19 above, and further in view of Malaney
(US 2002/0183804 Al).

Claim 33 is rejected under pre-AIA 35 U.S.C. 103(a) as being unpatentable over
Leung in view of Byers in view of Malaney as applied to claim 32 above, and further in view
of Fairbanks (US 4233965).

In response, Applicants submit that Leung in view of Byers as discussed supra, do not
teach or suggest all of the elements of the independent claims as amended. Applicants
further submit that Malaney and Fairbanks fail to cure the defects of Leung and Byers.
Claims 31-33 depend from independent claim 19 and are therefore patentable for at least the
reasons discussed above. Accordingly, Applicants respectfully request reconsideration and

withdrawal of the rejections under 35 U.S.C. §103.
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CONCLUSION

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

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

this filing to Deposit Account No. 50-3973 referencing Attorney Docket No.

EMKNNZ00301. However, the Commissioner is not authorized to charge the cost of the

issue fee to the Deposit Account.

Respectfully submitted,

/Steven M. Giovannetti/

Steven M. Giovannetti
Registration No. 51,739

Customer No. 40518
Levine Bagade Han LLP
2400 Geng Road, Suite 120
Palo Alto, CA 94303
Direct: (650) 646-2570
Fax: (650)284-2180
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accurate or enabling; or (iv) the above information constitutes prior art to the subject
invention.

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

this filing to Deposit Account No. 50-3973 referencing Attorney Docket No.

EMKNNZ00301. However, the Commissioner is not authorized to charge the cost of the

issue fee to the Deposit Account.

Respectfully submitted,

/Steven M. Giovannetti/

Steven M. Giovannetti
Registration No. 51,739

Customer No. 40518
Levine Bagade Han LLP
2400 Geng Road, Suite 120
Palo Alto, CA 94303
Direct: (650) 646-2570
Fax: (650)284-2180
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Application/Control Number: 12/508,529 Page 2
Art Unit: 3735

DETAILED ACTION
1. The present application is being examined under the pre-AlA first to invent provisions.
2. This action is responsive to the amendment filed on July 26™,2013. The examiner

acknowledges the amendments to claims 19 and 21 and the cancellation of claim 20. Claims 1-
19 and 21-54 are pending, claims 1-18 and 35-54 were previously withdrawn from consideration.
Claim Objections

3. Claim 32 is objected to because of the following informalities: the microneedle patch is
recited as being positioned distal to the simulation site. Since the stimulation site is a region of
the body, this claim should be amended to recite the patch is adapted to be positioned distal to
the stimulation site in order to avoid a 35 U.S.C. 101 rejection for claiming a part of the body.
Appropriate correction is required.
4. Claim 34 is objected to because of the following informalities: lines 4-6 recite "said
microneedle array comprises...a distal tip having a bulb extending from said distal tip..." This
language implies the array as a single unit has a bulbous distal tip rather than a microneedle of
the array having a bulbous distal tip. Appropriate correction is required.

Claim Rejections - 35 USC § 112

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

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

The following is a quotation of 35 U.S.C. 112 (pre-AIA), second paragraph:
The specification shall conclude with one or more claims particularly pointing out and distinctly
claiming the subject matter which the applicant regards as his invention.
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6. Claim 21 is rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AIA), second
paragraph, as being indefinite for failing to particularly point out and distinctly claim the subject
matter which the inventor or a joint inventor, or for pre-AIA the applicant regards as the
invention.
7. Claim 21 recites the limitation "the...magnetic stimulus" in lines 1-2. There is
insufficient antecedent basis for this limitation in the claim.

Claim Rejections - 35 USC § 103
8. The following is a quotation of pre-AIA 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

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

0. Claims 19, 21-25, and 27-30 are rejected under pre-AIA 35 U.S.C. 103(a) as being
unpatentable over Leung (US 2006/0030845) in view of Byers (US 4837049).

10. Claim 19; Leung discloses an energy emitting system for providing a medical therapy
comprising a least one patch or needle electrode 302 configured to generate an electrical stimulus
focused on a target nerve in proximity to the electrode [0023 and 31] and at least one sensor 306
attachable to the skin surface in proximity to the target nerve configured to detect electrical
conduction in the target nerve to provide feedback regarding the therapy to a controller 104
coupled to the electrode patch [0020-21]. Leung discloses a variety of stimulators including an
electrode patch, needle electrodes, and probes but does not specifically describe a microneedle
array deposited on the surface of an electrode. Byers discloses an electrode patch that can be

used for applying electrical stimulus to nerve tissue (col. 2, lines 58-68) comprising an array of
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microneedles deposited on a surface of at least one electrode (or conducting layer) (col. 10, lines
18-29). It would have been obvious to one of ordinary skill in the art at the time of the invention
to use the microneedle array patch electrode disclosed by Byers as the electrode patch in Leung’s
system because Byers discloses this type of electrode provides good electrical contact with
subcutaneous conductive tissue (col. 5, lines 45-51) and Leung discloses several embodiments
wherein the electrode structure penetrates the skin.

11. Claim 21; Leung discloses the electrical stimulus provided by the patch 302 is varied
according to the electrical conduction detected by the sensor 306 to ensure adequate therapeutic
stimulation [0026].

12. Claim 22; the microneedle array disclosed by Byers may be etched from a surface of the
electrode (col. 10, lines 6-9, 18-22, and 55-62).

13. Claim 23; each microneedle disclosed by Byers comprises an electrically conductive
material (col. 10, lines 32-38) which can transmit an electrical signal to an overlying electrode
(electrical conductor material col. 10, lines 18-22).

14. Claim 24; Byers discloses the needles comprise metal (col. 10, lines 32-35).

15. Claim 25; Leung discloses the sensor 306 may have the same structure as the patch
stimulator 302 [0023]. According to the combination of Leung in view of Byers, this may be a
microneedle array.

16. Claims 27-30; Byers discloses needle diameters of 5-10 microns and a length of 100

microns (col. 7, lines 37-42).
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17. Claims 26 and 34 are rejected under pre-AIA 35 U.S.C. 103(a) as being unpatentable
over Leung in view of Byers as applied to claim 19 above, and further in view of Surgenor (US
2006/0049957 Al).

18. Claim 26; Leung in view of Byers are silent as to bulbous tips on the microarray needles.
However, Surgenor discloses microneedles of an electrode array can be provided with anchoring
means such as bulbous tips [0062]. It would have been obvious to one of ordinary skill in the art
at the time of the invention to include a bulbous tip on at least some of the microneedles in the
system disclosed by Leung in view of Byers because Surgenor discloses they help anchor the
electrode substrate to tissue [0062].

19. Claim 34; Leung discloses an energy emitting system for providing a medical therapy
comprising a least one patch or needle electrode 302 configured to generate an electrical stimulus
focused on a target nerve in proximity to the electrode [0023 and 31] and at least one sensor 306
attachable to the skin surface in proximity to the target nerve configured to detect electrical
conduction in the target nerve to provide feedback regarding the therapy [0020-21]. The system
further comprises a controller 104 coupled to the electrode patch and in communication with the
sensor. Leung discloses a variety of stimulators including an electrode patch, needle electrodes,
and probes but does not specifically describe a microneedle array deposited on the surface of an
electrode. However, Byers discloses an electrode patch that can be used for applying electrical
stimulus to nerve tissue (col. 2, lines 58-68) comprising an array of microneedles deposited on a
surface of at least one electrode (or conducting layer) (col. 10, lines 18-29). Each microneedle
comprises an electrically conductive material (col. 10, lines 32-38) which can transmit an

electrical signal to an overlying electrode (col. 10, lines 18-22). It would have been obvious to
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one of ordinary skill in the art at the time of the invention to use the microneedle array patch
electrode disclosed by Byers as the electrode patch in Leung’s system because Byers discloses
this type of electrode provides good electrical contact with subcutaneous conductive tissue (col.
5, lines 45-51) and Leung discloses several embodiments wherein the electrode structure

penetrates the skin.

20. Claims 31 and 32 are rejected under pre-AIA 35 U.S.C. 103(a) as being unpatentable
over Leung in view of Byers as applied to claim 19 above, and further in view of Malaney (US
2002/0183804 Al).

21. Claims 31 and 32; Leung discloses additional conducting devices 300 and 304 may be
included and may have the form of an electrode needle [0023] but does not disclose the needle
and patch are inductively coupled. However, Malaney discloses an electrode needle 12 coupled
to a controller 10 with an end insertable into the body in proximity to a stimulation site 15. The
needle is inductively coupled to a patch electrode and the patch is positioned distal to the
stimulation site such that upon activation of the controller, a current traverses the stimulation site
by passing from the patch to the electrode needle [0031]. It would have been obvious to one of
ordinary skill in the art at the time of the invention to include an electrode needle inductively
coupled to the patch electrode in the system taught by Leung in view of Byers, similar to the
configuration taught by Manaley, because it allows for more precise targeting of the stimulation
current provided by the electrode patch since the electrode needle can be inserted directly

adjacent the target nerve.
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22. Claim 33 is rejected under pre-AIA 35 U.S.C. 103(a) as being unpatentable over Leung
in view of Byers in view of Malaney as applied to claim 32 above, and further in view of
Fairbanks (US 4233965).
23. Leung, Byers, and Malaney are silent as to a conductive coil positioned distal to the
stimulation site and coupled to the controller. Fairbanks discloses a modified electrical
stimulation device comprising a conductive coil 14 over an electrode patch 12 connected to a
controller 32 (fig. 1a). It would have been obvious to one of ordinary skill in the art at the time
of the invention to incorporate a conductive coil over the electrode patch in the system disclosed
by Leung in view of Byers and Malaney because Fairbanks discloses the coil helps focus the
electric current in to tissue (col. 2, lines 46-47 and col. 3, line 65 - col. 4, line 3). When a
conductive coil is present over the electrode patch location in the combination, it will also be
located distal to the stimulation site such that upon activation of said controller, a current
traverses the stimulation site by passing from the patch and the coil to the electrode needle
(Malaney [0031]).

Response to Arguments
24. Applicant’s arguments with respect to claims 19 and 21-34 have been considered but are
moot because the arguments do not apply to any of the references being used in the current
rejection.
25. The examiner notes that Malaney is used to teach the addition of a probe electrode to a
patch stimulating system, therefore the arguments provided by applicant pertaining to the
Malaney in view of Byers combination are moot since the examiner is no longer asserting it

would have been obvious to modify the Malaney patch electrode in view of the Byers electrode.
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Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to CATHERINE E. BURK whose telephone number is (571)270-
7130. The examiner can normally be reached on Monday-Friday 8:30 am - 5:00 pm Pacific
Time.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Charles Marmor can be reached on (571) 272-4730. The fax phone number for the
organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished
applications is available through Private PAIR only. For more information about the PAIR
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR
system, contact the Electronic Business Center (EBC) at §66-217-9197 (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.

/CATHERINE E BURK/
Examiner, Art Unit 3735
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RESPONSE TO NON-FINAL OFFICE ACTION

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

Alexandria, VA 22313-1450
Sir:

This is in response to the non-final Office Action dated January 31, 2013 for which a
response was due on April 31, 2013. Filed herewith is a Petition and fee for a 3-month
extension of time, thereby extending the deadline for response to July 30, 2013.
Accordingly, this response is timely filed. Reconsideration and allowance of the pending
claims, as amended, in light of the Remarks presented herein are respectfully requested.

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

Remarks begin on page 10 of this paper.
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AMENDMENTS TO THE CLAIMS

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

In the claims

1. (Withdrawn): An energy emitting system for providing a medical therapy
comprising:

at least one conductive coil disposed within or along a housing, where the at least one
coil is configured to generate a magnetic field focused on a target nerve in proximity to the at
least one coil;

at least one sensor configured to detect electrical conduction in the target nerve or
muscle stimulation, wherein the sensor is comprised of a microneedle array attachable to a
skin surface in proximity to a target nerve or muscle; and

a controller coupled to said at least one conductive coil and in communication with

said at least one sensor.

2. (Withdrawn): The system of claim 1, wherein the magnetic field generated by
said at least one conductive coil is varied based on the electrical conduction or muscle

stimulation detected by said at least one sensor to ensure adequate therapeutic stimulation.

3. (Withdrawn): The system of claim 1, wherein the microneedle array is arrayed

over a housing.

4.  (Withdrawn): The system of claim 3, wherein the housing is comprised of a
patch having at least one electrode and said microneedle array extends from a first surface of

the electrode.

5. (Withdrawn): The system of claim 4, wherein the patch comprises a positive,
negative and control electrode, each electrode comprising a microneedle array extending

therefrom.

6. (Withdrawn): The system of claim 4, wherein the microneedle array is etched

from a surface of the electrode.
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7. (Withdrawn): The system of claim 1, wherein said microneedle array comprises
at least one microneedle comprising an electrically conductive material such that it can

transmit an electrical signal to an overlying electrode.

8. (Withdrawn): The system of claim 7, wherein said microneedle comprises

metal, silicon, biocompatible polymers, titanium, silver, or suture material.

9. (Withdrawn): The system of claim 1, wherein said microneedle array comprises
at least one microneedle coated with an electrically conductive material such that it can

transmit an electrical signal to an overlying electrode.

10. (Withdrawn): The system of claim 1, wherein said microneedle array comprises
at least one microneedle comprising a distal tip and a bulb extending from said distal tip to

provide for anchoring of said microneedle into a subject’s skin.

11. (Withdrawn): The system of claim 1, wherein said microneedle array comprises

at least one microneedle having a diameter in the range of about 1 to 100 microns.

12.  (Withdrawn): The system of claim 11, wherein a diameter of said microneedle

is in the range of about 10 to 30 microns.

13. (Withdrawn): The system of claim 1, wherein said microneedle array comprises

at least one microneedle having a length in the range of about 1 to 100 microns.

14.  (Withdrawn): The system of claim 13, wherein a length of said microneedle is

in the range of about 100 to 150 microns.

15. (Withdrawn): The system of claim 1, further comprising an electrode needle
coupled to said controller and having an end insertable into a subject’s body in proximity to a
stimulation site, wherein said needle is inductively coupled to said at least one conductive

coil.

16. (Withdrawn): The system of claim 15, wherein said at least one conductive coil
is positioned distal to said stimulation site such that upon activation of said controller a
current traverses the stimulation site by passing from said at least one conductive coil to said

percutancous electrode needle.
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17. (Withdrawn): The system of claim 16, further comprising at least one
conductive microneedle patch positioned distal to said stimulation site and coupled to the
controller such that upon activation of said controller a current traverses the stimulation site
by passing from said at least one conductive microneedle patch and said at least one

conductive coil to said electrode needle.

18. (Withdrawn): An energy emitting system for providing a medical therapy
comprising:

at least one conductive coil disposed within or along a housing, where the at least one
coil is configured to generate a magnetic field focused on a target nerve in proximity to the at
least one coil;

at least one sensor configured to detect electrical conduction in the target nerve or
muscle stimulation, wherein the sensor is comprised of at least one microneedle comprising
an electrically conductive material such that it can transmit an electrical signal to an
overlying electrode and a distal tip having a bulb extending from said distal tip to provide for
anchoring of said microneedle into a subject’s skin; and

a controller coupled to said at least one conductive coil and in communication with

said at least one sensor.

19. (Currently Amended): An energy emitting system for providing a medical
therapy comprising:

at least one microneedle patch comprised of a microneedle array deposited on a
surface of at least one electrode, where said at least one microneedle patch is configured to
generate an electrical ermagnetie stimulus focused on a target nerve in proximity to the at
least one conductive microneedle patch;

at least one sensor configured to detect the electrical conduction in the target nerve or

muscle stimulation to provide feedback regarding the therapy, wherein the sensor is

attachable to a skin surface in proximity to a target nerve or muscle, and

a controller coupled to said at least one microneedle patch.
20. (Canceled):

21. (Currently Amended): The system of claim 19 28, wherein the electrical or

magnetic stimulus generated by said at least one microneedle patch is varied according to the
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electrical conduction or muscle stimulation detected by said at least one sensor to ensure

adequate therapeutic stimulation.

22. (Original): The system of claim 19, wherein the microneedle array is etched

from a surface of the electrode.

23. (Original): The system of claim 19, wherein said microneedle patch comprises
at least one microneedle comprising an electrically conductive material such that it can

transmit an electrical signal to an overlying electrode.

24. (Original): The system of claim 23, wherein said microneedle comprises metal,

silicon, biocompatible polymers, titanium, silver, or suture material.

25. (Original): The system of claim 19, wherein said sensor is comprised of at least

one microneedle array.

26. (Original): The system of claim 19, wherein said microneedle array comprises
at least one microneedle comprising a distal tip and a bulb extending from said distal tip to

provide for anchoring of said microneedle into a subject’s skin.

27. (Original): The system of claim 19, wherein said microneedle array comprises

at least one microneedle having a diameter in the range of about 1 to 100 microns.

28. (Original): The system of claim 27, wherein a diameter of said microneedle is

in the range of about 10 to 30 microns.

29. (Original): The system of claim 19, wherein said microneedle array comprises

at least one microneedle having a length in the range of about 1 to 150 microns.

30. (Original): The system of claim 29, wherein a length of said microneedle is in

the range of about 100 to 150 microns.

31. (Original): The system of claim 19, further comprising an electrode needle
coupled to said controller and having an end insertable into a subject’s body in proximity to a
stimulation site, wherein said needle is inductively coupled to said at least one conductive

microneedle patch.

32. (Original): The system of claim 31, wherein said at least one microneedle patch

is positioned distal to said stimulation site such that upon activation of said controller a
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current traverses the stimulation site by passing from said at least one microneedle patch to

said electrode needle.

33. (Original): The system of claim 32, further comprising at least one conductive
coil positioned distal to said stimulation site and coupled to said controller such that upon
activation of said controller a current traverses the stimulation site by passing from said at

least one microneedle patch and said at least one conductive coil to said electrode needle.

34. (Original): An energy emitting system for providing a medical therapy
comprising:

at least one conductive microneedle patch comprised of a microneedle array
deposited on a surface of at least one electrode, wherein said microneedle array comprises an
electrically conductive material such that it can transmit an electrical signal to an overlying
electrode and a distal tip having a bulb extending from said distal tip to provide for anchoring
of said microneedle into a subject’s skin, said microneedle patch configured to deliver an
electrical or magnetic stimulus to a target nerve in proximity to the at least one conductive
microneedle patch;

at least one sensor configured to detect electrical conduction in the target nerve or
muscle stimulation and attachable to a skin surface in proximity to a target nerve or muscle;
and

a controller coupled to said at least one conductive microneedle patch and in

communication with said at least one sensor.

35. (Withdrawn): An energy emitting system for providing a medical therapy
comprising:

at least one conductive coil disposed within or along a housing, where the at least one
coil is configured to generate a magnetic field focused on a target nerve in proximity to the at
least one coil;

an electrode needle having an end insertable into a subject’s body in proximity to a
stimulation site, wherein said needle is inductively coupled to said at least one conductive
coil; and

a controller coupled to said at least one conductive coil and said electrode needle.
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36. (Withdrawn): The system of claim 35, wherein said at least one conductive coil
is positioned distal to said stimulation site such that upon activation of said controller a
current traverses the stimulation site by passing from said at least one conductive coil to said

electrode needle.

37. (Withdrawn): The system of claim 35, further comprising at least one sensor in
communication with said controller and configured to detect electrical conduction in the
target nerve or muscle stimulation and attachable to a skin surface in proximity to a target
nerve or muscle, wherein the magnetic field generated by said at least one conductive coil is
varied based on the muscle stimulation or electrical conduction detected by said at least one

sensor to ensure adequate therapeutic stimulation.

38. (Withdrawn): A method of treating a subject with urinary incontinence
comprising:

positioning a first portion of a subject’s body, the subject exhibiting symptoms
associated with urinary incontinence, relative to an energy emitting device such that a tibial
nerve within the first portion of the body is in proximity to at least one energy generator
disposed within or along the energy emitting device;

passing a current through the at least one energy generator to produce a magnetic
field or electrical stimulus focused on the tibial nerve;

stimulating a nerve that innervates the pelvic floor of the subject via stimulation of
the tibial nerve with the magnetic field or electrical stimulus; and

reducing symptoms associated with urinary incontinence.

39. (Withdrawn): The method of claim 38, wherein the energy generator comprises

a conductive coil for generating a magnetic field.

40. (Withdrawn): The method of claim 39, wherein positioning comprises placing a

foot, ankle, or leg relative to at least one conductive coil disposed within or along a housing.

41. (Withdrawn): The method of claim 39, wherein positioning comprises placing a

popliteal fossa relative to at least one conductive coil disposed within or along a housing.

42. (Withdrawn): The method of claim 38, wherein the energy generator comprises

a microneedle patch for producing a magnetic field or electrical stimulus.
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43. (Withdrawn): The method of claim 38, wherein a nerve that innervates the

pelvic floor comprises the pudendal nerve or sacral plexus.

44. (Withdrawn): The method of claim 38, wherein symptoms associated with
urinary incontinence comprise urinary leakage, loss of bladder control and the inability to

control urinary function.

45. (Withdrawn): The method of claim 38, further comprising detecting electrical
conduction through the tibial nerve or corresponding muscle stimulation via at least one

sensor positioned along a second portion of the body.

46. (Withdrawn): The method of claim 45, wherein the sensor comprises a

microneedle array.

47. (Withdrawn): The method of claim 45, wherein the sensor is positioned in
proximity to the tibial nerve, over a muscle innervated by the tibial nerve, or over the

popliteal fossa.

48. (Withdrawn): The method of claim 45, further comprising adjusting the current
via a controller in communication with the energy generator according to a signal received

from the sensor indicative of the nerve conduction.

49. (Withdrawn): The method of claim 48, wherein adjusting comprises adjusting
amplitude, frequency, direction of a magnetic field, or firing sequence of the energy

generator.

50. (Withdrawn): The method of claim 48, wherein adjusting comprises adjusting a
position of the at least one coil relative to the first portion of the subject’s body to re-focus

the magnetic field on the tibial nerve.

51.  (Withdrawn): The method of claim 48, wherein adjusting comprises adjusting a
position of the microneedle patch relative to the first portion of the subject’s body to re-focus

the electrical or magnetic stimulus on the tibial nerve.

52. (Withdrawn): The method of claim 48, wherein adjusting comprises varying

the current according to a muscular response in the patient.
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53. (Withdrawn): The method of claim 39, wherein the conductive coil is operated
at about 10 to 20 hertz to generate a magnetic field of about .25 to 1.5 tesla for a duration of

about 30 minutes per day.

54. (Withdrawn): A method of treating a subject with urinary incontinence
comprising:

positioning a first portion of a subject’s body, the subject exhibiting symptoms
associated with urinary incontinence, relative to a housing such that a posterior tibial nerve
within the first portion of the body is in proximity to at least one conductive coil disposed
within or along the housing;

passing a current through the at least one conductive coil to produce a magnetic field
focused on the posterior tibial nerve;

detecting electrical conduction of the posterior tibial nerve via at least one
microneedle array positioned along a second portion of the body;

receiving a signal from the microneedle array indicative of the electrical conduction;

adjusting the current via a controller in communication with the conductive coil
according to the signal received from the microneedle array; and

reducing symptoms associated with urinary incontinence.

9of 14

-215-



Application No.: 12/508,529 Attorney Docket No.: EMKNNZ00301

REMARKS

Claims 1-54 were pending in the present application. Claims 1-18 and 35-54 were
withdrawn from consideration. By virtue of this response, claim 20 has been cancelled and
claims 19 and 21 have been amended. Accordingly, claims 19 and 21-34 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.
Support for the amendments can be found throughout the specification and claims as

originally filed. No new matter has been added.

Rejections under 35 USC § 112

Claim 24 is rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AlA), second
paragraph, as allegedly being indefinite for failing to particularly point out and distinctly
claim the subject matter which the inventor or a joint inventor, or for pre-AlA the applicant
regards as the invention.

In response, Applicants submit that claim 24 does not recite “said sensor,” and as
such, Applicants submit that the above rejection is improper and misplaced. Regardless,
claim 19 has been amended to recite a sensor.

Thus, Applicants respectfully request reconsideration and withdrawal of the above

rejections.

Rejections under 35 USC § 103

Claims 19, 22-24, and 27-32 are rejected under 35 U.S.C. 103(a) as allegedly being
unpatentable over Malaney (US Pub. No. 2002/0183804 A1) in view of Byers (US Pat. No.
4,837,049).

Claims 20, 21, and 25 are rejected under 35 U.S.C. 103(a) as allegedly being
unpatentable over Malaney in view of Byers as applied to claim 19 above, and further in
view of Loeb (US Pat. No. 6,735,474 B1).

In response, Applicants respectfully disagree.

Claim 19 has been amended to recite: An energy emitting system for providing a

medical therapy comprising: at least one microneedle patch comprised of a microneedle array
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deposited on a surface of at least one electrode, where said at least one microneedle patch is
configured to generate an electrical stimulus focused on a target nerve in proximity to the at

least one conductive microneedle patch; at least one sensor configured to detect the electrical

conduction in the target nerve or muscle stimulation to provide feedback regarding the

therapy, wherein the sensor is attachable to a skin surface in proximity to a target nerve or

muscle, and a controller coupled to said at least one microneedle patch.

First, the Office Action at page 3 states, “It would have been obvious to one of
ordinary skill in the art at the time of the invention to use the microneedle array patch
electrode disclosed by Byers as the transcutancous electrode in Malaney's system because
Byers discloses this type of electrode provides better electrical contact with subcutaneous
conductive tissue (col. 5, lines 45-51).” Malaney, however, states “the load impedance
through the surface of the skin is much higher than the internal impedance. This relatively
high load impedance lessens the likelihood of damage to tissue and nerves due to high
current pulses. The transcutaneous electrode also creates a capacitive interface which
attenuates harmful DC currents.” [0032], see also [0003], [0005]. According to Malaney’s
system, “current pulses traverse the internal stimulation site by passing from the
transcutancous electrode 14 to the internal percutaneous electrode needle 12.” [0031]; Fig. 1.

Applicants submit that it would not have been obvious to a person having ordinary
skill in the art to substitute the transcutancous electrode of Malaney’s system with the
microneedle array patch electrode of Byers. As stated supra, Malaney’s system is designed to
deliver high current pulses, and the use of their transcutancous electrode (which does not
physically penetrate the skin surface, e.g., Fig 4.) is required to take advantage of the high
load impedance through the surface of the skin to lessen the likelihood of damage to tissue
and nerves due to the high current pulses.

It would not have been obvious to a person having ordinary skill in the art to modify
the transcutaneous electrode of Malaney with an electrode array having protuberances or
needles for penetrating nerves, organs, muscle or skin according to Byers. The penetrating
array of Byers would result in a lowering of the impedance and could potentially cause tissue
damage from the high current pulses. This would change the principle of operation of the

Malaney system, and such a modification would render the Malaney system unsatisfactory
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for its intended purpose. Therefore, there is no suggestion or motivation to make the

proposed modification and the cited art does not render the claims obvious.

Additionally, the Office action states at page 4 that Malaney in view of Byers is silent
as to a sensor for detecting muscle stimulation and states that while Loeb discloses using an
implanted electrical stimulator/sensor to detect muscle contractions “it would have been
obvious to one of ordinary skill in the art at the time of the invention to use a skin-mounted
microneedle sensor in the combination taught by Malaney in view of Byers in view of Loeb
because they are less invasive than implanted sensors.”

Loeb, however, is directed to a method that requires an implantable microstimulator
to stimulate a nerve, describing a method for treatment of incontinence which includes
implanting a microstimulator beneath the skin adjacent the tibial nerve. (Abstract). Loeb
states that in order to help determine the strength of the implanted electrical stimulation
required to produce the desired therapeutic effect, the muscle activity produced in response to
stimulation may be detected, e.g., via recording of the associated electromyograph (EMG).
Col. 9, 11. 23-27. Loeb discloses using an implanted microstimulator sensor (e.g., implanted
near the dorsal nerve of the clitoris or introduced into the bladder) for, ¢.g., sensing changes
in bladder or sphincter pressure or sensing muscular activity associated with the sphincter,
bladder or colon via electomyograph. Col. 9, 1l. 34-42.

As stated supra, it would not have been obvious to modify the system of Malaney
with the electrode array of Byers. Furthermore, Loeb requires that the sensor be implanted.
Applicants submit that it would not have been obvious to modify an implantable sensor
according to Loeb by changing it to an electrode array sensor according to Byers, and it
would not have been obvious to incorporate such a sensor in the system of Malaney. Such a
modification and combination of systems would change the principal of operation of the
systems of Loeb and Malaney, and the basis for the combination would amount to
impermissible hindsight reasoning. Therefore, such a modification would not have been
obvious to a person of ordinary skill in the art, and the cited art does not render the present
claims obvious.

Accordingly, Applicants respectfully request reconsideration and withdrawal of the

rejections under 35 U.S.C.§103.
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Claims 26 is rejected under 35 U.S.C. 103(a) as allegedly being unpatentable over
Malaney in view of Byers in view of Surgenor.

Claim 33 is rejected under 35 U.S.C. 103(a) as allegedly being unpatentable over
Malaney in view of Byers in view of Loeb in view of Fairbanks.

Claims 34 is rejected under 35 U.S.C. 103(a) as allegedly being unpatentable over
Malaney in view of Byers in view of Loeb in view of Surgenor.

In response, Applicants respectfully disagree and Applicants submit that it would not
have been obvious to combine the teachings of Malaney in view of Byers and/or in view of
Loeb, for at least the reasons discussed above. Applicants further submit that Surgenor and
Fairbanks fail to cure the defects of Malaney, Byers and Loeb.

Accordingly, Applicants respectfully request reconsideration and withdrawal of the

rejections under 35 U.S.C.§103.
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CONCLUSION

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

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

this filing to Deposit Account No. 50-3973 referencing Attorney Docket No.

EMKNNZ00301. However, the Commissioner is not authorized to charge the cost of the

issue fee to the Deposit Account.

Respectfully submitted,

/Steven M. Giovannetti/

Steven M. Giovannetti
Registration No. 51,739

Customer No. 40518
Levine Bagade Han LLP
2400 Geng Road, Suite 120
Palo Alto, CA 94303
Direct: (650) 646-2570
Fax: (650)284-2180
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I hereby certify that this correspondence is being electronically transmitted to the USPTO on the date shown below.

Date: _July 26, 2013 Signature: /Kym Y. Moore/ (Kym Y. Moore)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application No.: 12/508,529
Confirmation No.: 8186

Filing Date: July 23, 2009

Inventor(s): Daniel R. BURNETT et al.

Title: METHOD AND APPARATUS FOR MAGNETIC INDUCTION
THERAPY

Examiner: Catherine E. Burk

Group Art Unit: 3735

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT

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

Alexandria, VA 22313-1450
Sir:

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

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

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

The information contained in this Information Disclosure Statement under 37 C.F.R.
§1.97 and §1.98 is not to be construed as a representation that: (i) a complete search has
been made; (i) additional information material to the examination of this application does

not exist; (ii1) the information, protocols, results and the like reported by third parties are
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accurate or enabling; or (iv) the above information constitutes prior art to the subject
invention.

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

this filing to Deposit Account No. 50-3973 referencing Attorney Docket No.

EMKNNZ00301. However, the Commissioner is not authorized to charge the cost of the

issue fee to the Deposit Account.

Respectfully submitted,

/Steven M. Giovannetti/

Steven M. Giovannetti
Registration No. 51,739

Customer No. 40518
Levine Bagade Han LLP
2400 Geng Road, Suite 120
Palo Alto, CA 94303
Direct: (650) 646-2570
Fax: (650)284-2180
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