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Application No. 

Notice of Abandonment 12/508,529 
Examiner 

CATHERINE B. KUHLMAN 

Applicant(s) 

BURNETT ET AL. 
Art Unit 

3735 
-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address-­

Th is application is abandoned in view of: 

1. 1:8] Applicant's failure to timely file a proper reply to the Office letter mailed on 17 July 2015. 
(a) D 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) DA 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 RC Es are not 
permitted in design applications.) 

(c) D 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) 1:8] No reply has been received. 

2. D 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) D 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) D The submitted fee of$ __ is insufficient. A balance of$ __ is due. 

The issue fee required by 37 CFR 1.18 is $ __ . The publication fee, if required by 37 CFR 1.18(d), is$ __ . 

(c) D 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 (PT0-37). 

(a) D 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) D No corrected drawings have been received. 

4. D 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. D 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. D 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. D 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 neqative 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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Applicant(s) Application No. 
12/508,529 BU RN ETT ET AL. 

Office Action Summary Examiner 
CATHERINE B. KUHLMAN 

Art Unit 
3735 

AIA (First Inventor to File) 
Status 
No 

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

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

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 
If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 
1 )~ Responsive to communication(s) filed on 29 April 2015. 

0 A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ . 

2a)~ This action is FINAL. 2b)O This action is non-final. 
3)0 An election was made by the applicant in response to a restriction requirement set forth during the interview on 

__ ; the restriction requirement and election have been incorporated into this action. 
4)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213. 

Disposition of Claims* 
5)~ Claim(s) 1-19 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)0 Claim(s) __ is/are allowed. 
7)~ Claim(s) 19 and 21-34 is/are rejected. 
8)0 Claim(s) __ is/are objected to. 
9)0 Claim(s) __ are subject to restriction and/or election requirement. 

* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a 

participating intellectual property office for the corresponding application. For more information, please see 

http:ilwww.usoto.gov/patents/init events/pph/index.isp or send an inquiry to PPHfeedback(wuspto.aov. 

Application Papers 
10)0 The specification is objected to by the Examiner. 
11 )0 The drawing(s) filed on __ is/are: a)O accepted or b)O objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d). 

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

a)O All b)O Some** c)O None of the: 

1.0 
2.0 
3.0 

Certified copies of the priority documents have been received. 
Certified copies of the priority documents have been received in Application No. __ . 
Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 

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

Attachment{s) 

1) 0 Notice of References Cited (PTO-892) 

2) 0 Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 
Paper No(s)/Mail Date __ . 

U.S. Patent and Trademark Office 
PTOL-326 (Rev. 11-13) Office Action Summary 

3) 0 Interview Summary (PTO-413) 

Paper No(s)/Mail Date. __ . 

4) 0 Other: __ . 

Part of Paper No./Mail Date 20150713 
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Application/Control Number: 12/508,529 

Art Unit: 3735 

DETAILED ACTION 

Page 2 

1. This action is responsive to the amendment filed on April 29th
, 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-AJA or AJA Status 

2. The present application is being examined under the pre-AIA 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-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 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 

9. 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 Al) 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 
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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 surf ace 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 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 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 smface 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 
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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 surf ace 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 



-12-

Application/Control Number: 12/508,529 

Art Unit: 3735 

Page 9 

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. la). 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 29t\ 2015 have been fully considered but they are not 

persuasive. 
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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 
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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) ofrejection 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 CPR 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 

CPR 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. 
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Information regarding the status of an application may be obtained from the Patent 

Application Information Retrieval (PAIR) system. Status information for published applications 

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 

applications is available through Private PAIR only. For more information about the PAIR 

system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 

like assistance from a USPTO Customer Service Representative or access to the automated 

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

/CATHERINE B. KUHLMAN/ 
Primary Examiner, Art Unit 3735 
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Date: Apri.1)'},10l5 .................... . 

[N THE LNITED STATES PATENT AND TRA0Ei\'lARK OFFICE 
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Filing Date: July 23, 2009 

lnventor(s): Daniel R. BURNETT et at 
Tide: ~·1ETHOD AND APPARATUS FOR rv1AGNETIC INDUCTlON 

THERA.PY 

Examiner: Catherbe B. Kuhlman 

Group ArtUnit 3735 

RESPONSE TO NON-FINAL OFFICE ACTION 

Mail Stop Amendment 
Commissioner for Patents 
PJ). Box 1450 
Alexandria, VA 22313-1450 

Dear \fadam: 

This is in response to the non-final Office Action dated Octobt\r 30, 2014 for \vhich a 

response was due on January 30, 2015_ Filed herev,..-itb is a Petition and fee fbr a 3-nionth 

extension of time, thereby extending the deadline for response to .Apri1 30,. 20 I 5. 

Accordingly, this response is tixnely filed. Reconsideration and aHrnvance 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 \vhich begins on 

page 2 of this paper. 

Remarks begin on page 11 of this paper. 
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Applk:ation No,: 12/508,529 Attorney Docket No,: Etv1KNNZ00301 

AME NU VI ENTS TO Tl-IE CLAli\,JS 

This listing of claims ,vii! replace all prior versions, and listings, of claims in the 

application: 

lu the cfaims 

1. (Withdra\vn): An energy emitting s:ystern for providing a medical therapy 

comprising: 

at least one conductive coil disposed ,.vithin 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 !east one sensor configured to detect electrical conduction in the target nerve or 

muscle stimulation, ,vherein the sensor is comprised of a 1Y1icroneed!e 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. {Withdra\vn): The system of claim 1, \vherein the rnagnetic field generated hy 

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 stirnulation. 

3, (V/ithdnnvn): The system of claim 1, wherein the microneedle atTay is arrayed 

o,,,~r a housing. 

4. (\Vithdnnvn): The system of claim 3, \\'herein the housing is cornprised of a 

patch having at !east one electrode and said microneedle array extends from a first surface of 

the electrode. 

5. (Withdraw11): The systen1 of dairn 4, wherein the patch comprises a positive, 

negative and control electrode, each electrode comprising a microneedle array extending 

therefrom. 

6. (Withdra\vn): The system of claim 4,, wherein the microneed!e array is etched 

from a surface of the electrnde. 
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7. (Withdra\vn): The system of claim L, wherein said microneedJe array comprises 

at least one microneedle comprising an electrically conductive material such that it can 

transmit an electrical signal to an overlying electrode. 

8. (\Vithdraw·n): The syste1n of clairn 7, wherein said rnicroneed!e comprises 

metal, silicon, biocompatible polymers, titanium, silver, or snture rnateriaL 

9. (\Vithdra\vn): The system of claim 1, '>Vherein said microneedle array cornprises 

at least one microneed!e coated '<-vith an electrically conductive material such that it can 

transmit an ele,:trical signal to an overlying electrode. 

10. (Withdraw11): The systen1 of claim I, wherein said rnicroneed1e array cmnprises 

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. (\Vithdrnv'in): The system of claim 1, \vherein said microneedle array comprises 

at least one microneedle having a diameter in the range of about 1 to l 00 microns. 

12. (Withdra\vn ): The system of claim 11, ,vherein a diarnetcr of said microneedk 

is in the range of about 10 to 30 microns. 

13, (\Vithdrav{n): The system of claim l, wherein said microneedle array comprises 

at least one mkroneedle having a length in the rauge of about l to l 00 mkrons, 

14. (\Vithdra\vn): The system of claim 13, \vherein a length of said microneedle is 

in the range of about 100 to l50 microns. 

15. (\Vithdra\vn): 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. (\Vithdra\vn): The system of claim 15, wherein said at least one conductive co.il 

is positioned distal to said stimulation site such that upon activation of said controller a 

current traverses the stinrn1ation site by passing from said at least one conductive coil to said 

percutaneous electrode needle. 
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17. (Withdra\vn): The system of claim 16, further comprising at least one 

conductive micro needle patch positioned distal to said stimulation site and coupled to the 

controller such that upon activation of said controller a cun-ent traverses the stimulation site 

by passing from said at least one conductive microneedle patch and said at least one 

conductiv·e coil to said electrode needle. 

18. (Withdra\vn): An energy emitting systen1 for providing a medical therapy 

compnsmg: 

at least one conductive coil disposed ,.vithin 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, ,vherein the sensor is comprised of at least one mkroneedle con1prising 

an electrically conductive material such that it can transmit an electrical sh.ma! to an ~· ~· 

o,,,~rlying electrode a11d a distal tip having a bulb extending from said distal tip to provide for 

anchoring of said rnicroneedle into a subject's skin; and 

a controller coupled to said at least one conductive coil and in communication v.rith 

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 rnicroneedle array deposited on a 

surface of at least one electrode, ,vhere said at least one microneedle patch is configured to 

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

proximity to the at least one conductive microneedle patch; 

at least one sensor configured to (ktect electrical conduction through the posterior 

tibial nerve or a branch thereof by detecting a signal that an afterent 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, \:vherein the sensor is adapted for placement 

on a foot of a patient and 

a controller coupled to said at. least one micrnneedle patch, wherein the controller is 

programmed to deliver an electrical stimulus having a frequencv sufficient to stimulate the 

posterior tibial nerve or the branch thereof, wherein the controller delivers [[an]] the 
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electrical stimulus through the microneedle patch,. and[[,]] w-l1erein the systern comprises a 

feedback loop, wherein the contrnller receives feedback from the sensor based on the signal 

detected hy 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 ihe sensor.. 

20. (Canceled) 

21. (Previous!_y presented): The system of Claim 19, wherein the electrical stimulus 

generated by said at least one micrcmeedle patch is varied according to the electrical 

conduction or a muscle stimulation detected by said at least one sensor to ensure adequate 

therapeutic stimulation. 

22. (Original): The system of claim 19, \vherein the rnkroneedle array is etched 

from a surface of the electrode. 

23. (Original): The system of claim 19, \vherein said microneedle patch comprises 

at least one rnkroneedle cmnprising an electrically conductive material such that it c,rn 

transmit an electrical signal to an overlying electrode. 

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

silicon, hiocornpatible p<Jlymers, tita11iun1, silver, or suture materiaL 

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

one microneedk~ array. 

26. (Original): The system of claim 19, \\'herein said microneedle amw comprises 

at least one mkroneedle comprising a distal tip and a bulb extending from said distal tip to 

provide for anchoring of said micro needle into a subject's skin. 

27. (Original): The system of dairn 19, wherein said micrnneed!e array con1prises 

at least one microneedle having a diameter in the range of about l to I 00 microns. 

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

in the range of about 10 to JO m.icrnns. 

29. (Original); The system of claim 19, wherein said microneed1e array comprises 

at least one microneedle having a length in the range of about 1 to 150 microns. 
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30. (Original): The s.ystem of claim 29, vd1erein a length of said microneedle is in 

the range of about 100 to 150 mit:rons. 

31. (Original): The system of claim. 19, further compris.ing 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 1s inductively coupled to said at least one conductive 

microneedte patch. 

32. (Previousl.Y Presented): The system of claim 31, 1-vhere.in said at least one 

microneedle patch is mfapted to he positioned distal to said stirnulation 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 needk. 

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 stirnulation site hy passing from said at 

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

34. {Currently a1nended): An energy emitting s_ysten1 ·for providing a medical 

therapy comprising: 

at least one conductive n1icroneed!e patch comprised ofa micrnneedle array 

deposited on a surface of m least one e!ectroc.k\ \vherein said microneedle array cornprises an 

electrically conductive matedal such that it can transmit an electrical signal to an overlying 

electrode wherein a distal tip of at least one microneedle of the microneedle array has a bulb 

extending from said distal tip to provide fr.1r anchoring of said micrnneedle into a subject's 

skin, said microneedle patch configured to deliver an electrical stimulus to a posterior tibial 

nerve or a branch thereof in proxin1ity to the at I.east one conductive microneedl.e patch; 

at least one sensor configured to detect electrical conduction through the posterior 

tibial nerve or a branch thereof by detecting a si!.,Yilal that an afferent nerve has been 

stimulated and ,vherein the sensor is attachable to a skin surface in proximity to a nerve or 

muscle, ,vherein the sensor is adapted for placement on a foot of a patient: and 

a contToHer coupled to said at least one conductive rnicroneedle patch and .in 

communication \Vith said at least one sensor, \Vherein the c.:ontroller is prou.rammed to deliver 

an electrical stimulus having a frequencv sufficient to stimulate the postenor tibial. nerve or 
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the branch thereof, wherein the controller delivers [[ an]] the electrical stimulus through the 

microneedle patch,..and[[,]] ·wherein the system comprises a feedback loop, \\-'herein the 

controller receives feedback from the sensor based on the signal detected by the sens.or, and 

the controller adjusts or modulates the electrical stimulus delivered through the microneedle 

patch to the postedor tibial nerve or a branch thereof based on theJ'eedhack provided by the 

sensor. 

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

cmnpnsnig: 

at least one conductive coil disposed within or along a housing, \'I/here 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 insertabk into a subject's body in proxi1nity to a 

stimulation site, \vherein said needle is inductively coupled to said at least one conductive 

coil; and 

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

36. {Withdra\vn): The system of claim 35, 1,vherein 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. 

3 /. (\Vithdrawn): The system of claim 35, further comprising at !east one sensor in 

communication \vith said controller and configured to detect electrical conduction in the 

target nerve or muscle stimulation and attachable to a skin surfi:.Ke in proximity to a target. 

nerve or muscle, \vherein the n:iagnetic 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 stimulation. 

38. (Withdra\vn): A method of treating a subject v .. dth urinary incontinence 

comprising: 

positioning a first portion of a sul~ject' s body, the subject exhibiting symptoms 

associated ,:..-,ith urinary incontinence, relative to an energy emitting device such that a tibial 
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nerve \vit:hin the first portion of the body is in proximity to at least one energy generator 

disposed ,vithin 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; 

stinrnlating a nerve that innervates the pelvic floor of the subject via stirnulation of 

the tibial nerve with the magnetic field or electrical stimulus; and 

reducing symptoms associated \),iith urinary incontinence. 

39. (Withdrawn): The method of claim 38, \vherein the energy generator comprises 

a conductive coil for generating a magnetic fie!.d. 

40. (\:Vithdra\.vn): The method of daim 39., wherein positioning cornprises placing a 

foot, ankle, or leg relative to at least one conductive coil disposed \vlt11in or along a housing. 

41. (Withdra\vn): The method of claim 39, \.Vherein positioning comprises placing a 

popliteal fossa relative t{) at least one conductive coil disposed ,vithin or along a housing. 

4·1 (Withdraw11): The method of claim 38, \vherein the energy generator comprises 

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

43. (V/ithdrn\.vn): The method of claim 38, ,vherein a nerve that innervates the 

pelvic floor comprises the pudendal nerve or sacral plexus. 

44. (Withdra\vn): The method of claim 38, \.Vherein symptoms associated \vith 

urinary incontinence comprise urinary leakage, loss of bladder control and the inability to 

control minary function. 

45. (\Vithdrm-vn): The method of claim 38, further comprising detecting electrical 

conduction through the tibial nerve or correspouding nwsck stimulatio11 via at least one 

sensor positioned along a second portion of the body·. 

46. (Withdrmvn): The method of clairn 45, ,vherein t11e sensor comprises a 

microneedle array. 

47. (Withdraw11): The method of claim 45, wherein the sensor is positioned in 

proximity to the tibial nerve, o\·er a muscle innervated by the tibial nerve, or over the 

poplitea1 fi.)ssa. 
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48. (Withdra\vn): The 1netlmd of claim 45, further cornprising adjusting the current 

via a controller in communication -,;vith the energy genera.tor according to a signal received 

from the sensor indkat1ve of the nerve conduction. 

49, (\Vithdraw-n): The method of claim 48, vd1erein adjusting comprises adjusting 

amplitu,k, frequeix:y, direction of a magnetic field, or firing sequence of the energy 

generator. 

50. (\Vithdra\vn): The method of claim 48, \Vherein 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 011 the t1hial nerve .. 

5 l. (\Vithdra\vn}: The method of claim 48, ,vherein a,,justing comprises adjusting a 

position of the 111kTc.meedle patch relativ,~ to the first portion of the subject's body to re-focus 

the electrical or magnetic stimulus on the tibial nerve. 

52. (Withdraw·n): The method of c.lain1 48, \Vherein adjusting comprises varying 

the current according to a muscular response in the patient 

53. (Withdrawn): The method of claim 39, \vherein the conductive coil is operated 

at about IO to 20 henz to generate a magnetic. field of about ,25 to 1,5 tesla for a duration of 

about 30 minutes per day. 

54. (Withdrav,m): A method of treating a subject \vith urinary incontinence 

compnsmg: 

positioning a first pmtion ofa subject's body, the subject exhibiting symptoms 

associated ,,vith urinary incontinence, relative to a housing such that a posterior tibial nerve 

within the first portion of the body is in proxi1nhy 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 rnagnetic field 

focused on the posterior tibial nerve: 

detecting dectrical conduction of the posterior tibia.I nerve '-/ia at least one 

microneedle army positioned along a second portion of the body; 

receiving a signal from the n1icroneedle array indicative of the electrical conduction; 
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adjusting the current via a controller in comm.unication \vith the conductive coil 

according to the signal received from the microneedle mny; and 

reducing symptoms associated \vith urinary incontinence. 
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Claims 1-19 and 21-54 were pending in the present application. Claims 1-18 and 35-

54 ,vere .vithdrn,vn from considerntit1n, By vinue of this response, no claims have been 

cancelled, claims 19 and 34 have been arnended, and no ne\v clain1s have been added. 

Accordingly, clain1s l 9 and 2 I-34 are currently under consideration. Amendment and 

cancellation of certain claims is not to be construed as a dedication to the public of any oft.he 

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

Rejections under 35 U.S.C. §103(a) 

A. Claims l 9, 21-25 and 27-30 are rejerted under 35 U.S. C. § l 03(a) as allegedly 

being unpatentable over Leung (US. Patent Pubhcafron No. 2006./0030845) in 1viev,r of Byers 

(U.S. 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 Byers. The Office Action states "it 

\vou!d have been obvious to one of ordinary skill in the art at the time of the invention to use 

the micro needle array patch electrode disclosed by Byers as the electrode patch 300 in 

Leung's system because Byers discloses this t.yp1;.~ of electrode provides good electrical 

contact with stibcutaneous conductive tissue (coL 5, lines 45-51 ). "(Office Action, Page 3 ). 

However, there is no motivation to combine the micro needle affay patch electrode of Byers 

\.Vith Leung's e!ectrosu.rgical system because the micro needle array patch electrode of Byers 

is designed to merely stimulate the nerve to create musc.:ular action (Byers: Col. 1, Ln. 60-62) 

rather than perfi.)rm electrosurgery (i.e., cut tissue) as required by Leung's e!edrosurgical 

system. 

Further, the office action states "applicant subrnfrs that Leung is direct1;.~d to a system 

for performing and monitoring e!ectrosurgical treatment and does not describe a system as 

claimed but fails to set forth any specific support for this assertion.'·' (Office Action, Page 8). 

Electrnsurgery is. defined as "the smgical use of high-frequency electric cmrent for cutting or 

destroying tissue, as in electrocauterization." (11ttp:/imedical­

dictionarv.thefreedictionarv.con1.ielectrost1r!l&rY_). Applicant points tn clain1s l, 15, 43, 64 and 

67 of Leung whirh state "electrosurgical" or "electrosurgery_" Applicant points to the title of 
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Leung \vhich is "E!ectrosurgica! treatment in conjunction \vith rnonitoring." 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 

stin1ulatil1g tissue). 

Independent dairn 19 has also been amended to farther distinguish the dain1ed 

subject matter such that the claim as amended no\:v recites: " .. , ,-vherein the controller is 

programmed to deliver an electrical stimulus having a frequency sufficient to stimulate the 

posterior tibial nerve or the branch thereof .... "' Independent clairn 34 has been simi !arly 

a:mended. 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, Leung is directed to a system. for perforrning and rnonitoring electrnsurg.ica! 

treatment by creating a lesion in a nerve by' a first signal from component 300 and sending a 

second signal through the nerve path to ensure the nerve path .is stiU intact during the 

e!ectrosurgical treatment. (Leung, Paragraph f0026}). Indeed, Leung does not teach a 

controller programmed to deliver an electrica.l stimulus having a frequency sufficient to 

stinmlate the posterior tihial nerve or tile branch thereof, as stated in dairn 19. Byers fails to 

cure the defects of Leung. 

With respect to dependent claim 21, the claim presently recites '\\··herein the electrical 

stimulus generated by said at least one microneedle p.atc.:h is varied according to the electrical 

ccmduction or a muscle stimulation detected hy said ai least one sensor to ensu.re adequate 

therapeutic stimulation." The Office Action states that "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]." (Office Action, Page 4). The examiner 

friils to sho\v ho\v measuring efficacy and ensuring treatment has not affected the nervous 

system in an m1desirable rnanner is the sarne as ensuring adequate therapeutic stimulation, as 

stated in claim 21. 

Based on the above argt1ments, 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 B.yers for at least these reasons. Claims 21-25 and 2 7 <30 are 

dependent on claim 19 and are patentable for at least the same reasons. Accordingly, 

,Applkant respectfully requests reconsideration and \'Vithdra\val of t11e rejections. under 35 

U.S.C. §103. 

B. Claims 26 and 34 are rejected under 35 U.S.C § HB(a) a.s allegedly being 

unpatentable over Leung (U.S. Patent Publication No. 2006/0030845) in view of Byers (U.S. 

Patent No. 4,837,049) as applied to dai1n 19 above, and further in viev.1 of Surgenor (U.S. 

Patent Publication No. 2006/0049957). 

Claims 31 and 32 are rejected under 35 U.S.C § l 03(a) as allegedly being 

unpatentable o'ver Leung (U.S. Patent Publication No. 2006i0030845) in vie\v of Byers (U.S. 

Patent No. 4,837,049) as appl.ied to daim 19 above, and fm1her .in viev,' of 1\..fa!aney (U.S. 

Patent Publication No. 2002/0183804). 

Claim 33 is rejected under 35 U.S.C. §103(a} as alleged!.y being unpatentable over 

Leung (l.T.S. Patent Publication No. 2006/0030845) in view of Byers (U. S, Patent No. 

4,837,049) in vie,v oflviala.ney (U.S. Patent Publication No. 2002/0183804) as applied to 

claim 32 above, and further in view· of Fairbanks (U.S. Patent No. 4,233,965). 

Applicant submits that Leung in vie\v of Byers as discussed supra, do not teach or 

suggest all of the elernents ofindependent claims 19 and 34 as amended. Applicant further 

submits that Surgcnor, l\.1alaney and Fairbanks fail to cure the detects of Leung and Byers. 

Claims 26 mid 31-33 depend from independent claim 19 and are therefore patentable for at 

least the reasons discussed above. 

Accordingly, Applicant respectfolly requests reconsideration and withdnn.,,.ral of the 

rejections under 35 lJ.S.C. §103. 
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CONCLUSION 

ln vie\v of the above, each of the presently pending daim.s in th1s application is 

believed to be in condition for allmvance. Accordingly, the Examiner is respectfully 

requested to withdra\v the outstanding rejections and pass this application to issue. If it is 

determined that a telephone conference ,:vould expedite the prosecution of this application, 

the Examiner is invited to telephone the undersigned at the number given belmv. 

ln the event the appropriate fee and/or petition is not filed herew·ith and the U.S. 

Patent and Trademark Office determines that an extension and/or other relief is required, 

App! ica.nt petitions for any required re! i ef including extensions of time and authorize the 

Commissioner to charge the cost of such petitions and.ior other foes due in connection \Vith 

this fi!.hig to Deposit Act~otrnt" No. 50-3973 referencing Attorney Docket No. 

E.MKNNZ00301. Howe·ver, the Commissioner is not authorized to charge the cost ofthe 

issue fee to the Deposit Account. 

Respectfuily submitted, 

/Shibir H. Desai! 

Shihir H. Desai 
Registration No. 72,715 

Customer No. 40518 
Levine Bagade Han LLP 
2400 Geng Road, Suite 120 
Palo Aho, CA 94303 
Direct: (650) 646-2572 
Fax: (650) 284-2180 
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1. The present application is being examined under the pre-AIA first to invent provisions. 

Continued Examination Under 37 CFR 1.114 

2. A request for continued examination under 37 CPR 1.114, including the fee set forth in 

37 CPR 1.17 ( e ), was filed in this application after final rejection. Since this application is 

eligible for continued examination under 37 CPR 1.114, and the fee set forth in 37 CPR 1.17 ( e) 

has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 

37 CPR 1.114. Applicant's submission filed on September 24th
, 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 Al) 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 surf ace 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). 

9. 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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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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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 surf ace 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). 



-56-

Application/Control Number: 12/508,529 

Art Unit: 3735 

Page 8 

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. la). 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 24th
, 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 866-217-9197 (toll-free). If you would 

like assistance from a USPTO Customer Service Representative or access to the automated 
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[N THE LNITED STATES PATENT AND TRA0Ei\'lARK OFFICE 

Application No.: I 2/508,.529 

Confirmation No.: 8186 

Filing Date: July 23, 2009 

lnventor(s): Daniel R. BURNETT et at 
Title: :rvrETHOD AND APPARATUS FOR !v1AGNETIC fNDUCTION 

THERAPY 
Examiner: Catherine E. Burk 

Group Art lJnit: 3735 

RESPONSE TO FINAL OFFlCE ACTION 

Mail Stop RCE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, \lA 22313-1450 

Dear Sir or J\.·'ladan1: 

This is in response to the final Office Action dated 1\farch 24, 2014 for \Vhich a 

response was dm.'. on June 24, 2014. Filed herewith is a Petition and foe for a 3-month 

extension of titne, thereby extending the deadline for response to Septeniber 24, 2014. 

Accordingly, this response is timely filed. Reconsideration and al!mvance oft.he pending 

Claims, as amended, in llght of the Renmrks presented herein are respectf-hlly requested. 

Amendments to the Claims are retlected in the listing of claims v-ll1ich begins on 

page 2 of this paper. 

Remarks begin on page 11 of this papeL 
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AME NU VI ENTS TO Tl-IE CLAli\,JS 

This listing of claims ,vii! replace all prior versions, and listings, of claims in the 

application: 

lu the cfaims 

1. (Withdra\vn): An energy emitting s:ystern for providing a medical therapy 

comprising: 

at least one conductive coil disposed ,.vithin 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 !east one sensor configured to detect electrical conduction in the target nerve or 

muscle stimulation, ,vherein the sensor is comprised of a 1Y1icroneed!e 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. {Withdra\vn): The system of claim 1, \vherein the rnagnetic field generated hy 

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 stirnulation. 

3, (V/ithdnnvn): The system of claim 1, wherein the microneedle atTay is arrayed 

o,,,~r a housing. 

4. (\Vithdnnvn): The system of claim 3, \\'herein the housing is cornprised of a 

patch having at !east one electrode and said microneedle array extends from a first surface of 

the electrode. 

5. (Withdraw11): The systen1 of dairn 4, wherein the patch comprises a positive, 

negative and control electrode, each electrode comprising a microneedle array extending 

therefrom. 

6. (Withdra\vn): The system of claim 4,, wherein the microneed!e array is etched 

from a surface of the electrnde. 

2 of 14 
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7. (Withdra\vn): The system of claim L, wherein said microneedJe array comprises 

at least one microneedle comprising an electrically conductive material such that it can 

transmit an electrical signal to an overlying electrode. 

8. (\Vithdraw·n): The syste1n of clairn 7, wherein said rnicroneed!e comprises 

metal, silicon, biocompatible polymers, titanium, silver, or snture rnateriaL 

9. (\Vithdra\vn): The system of claim 1, '>Vherein said microneedle array cornprises 

at least one microneed!e coated '<-vith an electrically conductive material such that it can 

transmit an ele,:trical signal to an overlying electrode. 

10. (Withdraw11): The systen1 of claim I, wherein said rnicroneed1e array cmnprises 

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. (\Vithdrnv'in): The system of claim 1, \vherein said microneedle array comprises 

at least one microneedle having a diameter in the range of about 1 to l 00 microns. 

12. (Withdra\vn ): The system of claim 11, ,vherein a diarnetcr of said microneedk 

is in the range of about 10 to 30 microns. 

13, (\Vithdrav{n): The system of claim l, wherein said microneedle array comprises 

at least one mkroneedle having a length in the rauge of about l to l 00 mkrons, 

14. (\Vithdra\vn): The system of claim 13, \vherein a length of said microneedle is 

in the range of about 100 to l50 microns. 

15. (\Vithdra\vn): 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. (\Vithdra\vn): The system of claim 15, wherein said at least one conductive co.il 

is positioned distal to said stimulation site such that upon activation of said controller a 

current traverses the stinrn1ation site by passing from said at least one conductive coil to said 

percutaneous electrode needle. 

3 of 14 
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17. (Withdra\vn): The system of claim 16, further comprising at least one 

conductive micro needle patch positioned distal to said stimulation site and coupled to the 

controller such that upon activation of said controller a cun-ent traverses the stimulation site 

by passing from said at least one conductive microneedle patch and said at least one 

conductiv·e coil to said electrode needle. 

18. (Withdra\vn): An energy emitting systen1 for providing a medical therapy 

compnsmg: 

at least one conductive coil disposed ,.vithin 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, ,vherein the sensor is comprised of at least one mkroneedle con1prising 

an electrically conductive material such that it can transmit an electrical sh.ma! to an ~· ~· 

o,,,~rlying electrode a11d a distal tip having a bulb extending from said distal tip to provide for 

anchoring of said rnicroneedle into a subject's skin; and 

a controller coupled to said at least one conductive coil and in communication v.rith 

said at least one sensor. 

19. (Currently Amended): An energy ernitting system for providing a medical 

therapy comprising: 

at least one microneedle patch comprised of a rnicroneedle array deposited on a 

surface of at least one electrode, ,vhere said at least one microneedle patch is configured to 

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

proximity to the at least one conductive microneedle patch; 

at least one sensor configured to (ktect electrical conduction through the posterior 

tibial nerve or a branch thereof by detecting a signal that an afterent 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, \:vherein the sensor is adapted for placement 

on a foot of a patient and 

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

delivers an electrical stimulus through the mkToneed1e patch and wherein the controller is 

a,~justable to mod.ulute the thernpy_ i;vherein the system comprises a feedback loop, \vherein 
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the controller receives feedback from the sensor based on the shrnal detected by the sensor., -
and the controller adjusts or modulates the electrical stimulus delivered through the 

microneedle patch to the posted or tibia! nerve or a branch thereof based on the feedback 

provided by the sensor, 

20. (Canceled): 

21. ( Currently Amended): The systetn of clain1 19, \.vherein the electrical 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. 

(Original): The system of claim 19, wherein said microneedle patch cmnprises 

at least one microneedle comprising an electrically conductive material such that it can 

transxnit an electrical signal to an overlying electrode. 

24. (Original): The system of claim. 23, \Vhere1n said rn1croneedle comprises metal, 

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

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

one microneed!e arrav. 
• •' 

26. (Original): The system of claim 19, \\'herein said microneedle array comprises 

at least one microneedle comprising a distal tip and a bulb extending from said distal lip 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 l to 100 microns. 

28. (Original): The systen1 of claim 27, \vherein a diameter of said rnicrnneed1e is 

in the range of about IO to 30 microns. 

29. (Original): The system ofdairn "!9, \Vherein said microneedle army comprises 

at least one mkroneedle having a length in the range of about 1 to 150 microns. 
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30. (Original): The s.ystem of claim 29, vd1erein a length of said microneedle is in 

the range of about 100 to 150 mit:rons. 

31. (Original): The system of claim. 19, further compris.ing 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 1s inductively coupled to said at least one conductive 

microneedte patch. 

32. (Previousl.Y Presented): The system of claim 31, 1-vhere.in said at least one 

microneedle patch is mfapted to he positioned distal to said stirnulation 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 needk. 

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 stirnulation site hy passing from said at 

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

34. {Currently Amended): An energy emitting systern fr)r providing a medical 

therapy comprising: 

at least one conductive n1icroneed!e patch comprised of a micrnneedle array 

deposited on a surface of m least one e!ectroc.k\ \vherein said microneedle array cornprises an 

electrically conductive matedal such that it can transmit an electrical signal to an overlying 

electrode wherein a distal tip of at least one microneedle of the microneedle array has a bulb 

extending from said distal tip to provide fr.1r anchoring of said micrnneedle into a subject's 

skin, said microneedle patch configured to deliver an electrical stimulus to a posterior tibial 

nerve or a branch thereof in proxin1ity to the at I.east one conductive microneedl.e patch; 

at least one sensor configured to detect electrical conduction through the posterior 

tibial nerve or a branch thereof by detecting a si!.,Yilal that an afferent nerve has been 

stimulated and ,vherein the sensor is attachable to a skin surface in proximity to a nerve or 

muscle, ,vherein the sensor is adapted for placement on a foot of a patient: and 

a contToHer coupled to said at least one conductive rnicroneedle patch and .in 

communication \Vith said at least one sensor, \Vherein the c.:ontroller delivers an electrical 

stimulus through the microneedle patch and, \vherein the system comprises a feedback loop, 
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, . .,,-herein the controller receives feedback from the sensor based on the signal detected bv the 

sensor, and the controller adiusts or modulates the electrical stimulus delivered through the 

microneedle patch to the posted or tibia! nerve or a branch thereof v/herein the controller is 

a.d:justable to moffil:late the therapy based on the feedback provided by the sensor. 

35. (\Vithdrawn): An energy emitting system thr providing a medic.:al therapy 

compnsmg: 

at least one conductive coil disposed ,vithin or along a housing, \Vhere the at least one 

coil is configured to generate a inagnetic field focused on a target nerve in proximity to the at 

least one coil~ 

an electrode needle having an end insertahle into a subject's body in proximity to a 

stimulation site, \-vherein 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. (\Vithdrmvn): The system of claim 35, \vherein said at least one conductive coil 

is positioned distal to said stimulation site such that upon ac:tivation of said controller a 

current traverses the stimulation site by passing fron.1 said at least one conductive coil to said 

electrode needle. 

37. (Withdrawn): The system of dair.n 35, further comprising at least one sensor in 

communication \Vith said controller and configured to detect electrical conduction in the 

target nerve or muscle stimulation a11d attachable to a skin surface in proximity to a target 

nerve or muscle, \Vherein 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, (\Vithdraw11): A method of treating a subject with urinary incontinence 

compnsmg: 

positioning a first portion of a subject's body,, the subject exhibiting syrnptoms 

associated \:vith urinary incontinence, relative to an energy emitting device such that a tibial 

nerve ,vit.hin the first portion of the body is in proximity to at least one energy generator 

disposed \Vithin or along the energy emitting device; 

7 of 14 



-80-

Applk:ation No,: 12/508,529 Attorney Docket No.: Etv1KNNZ00301 

passing a current through the at least one energy generator to produce a magnetic 

field or electrical stimulus fbcuscd on the tibial nerve; 

stimulating a nerve that innervates the pelvic floor of the subject via stimulation of 

the tibia! nerve ,vith the magnetic field or electrical stimulus; and 

reducing symptonls associaied 'with urinary incontinence. 

39. (Withdra\vn): The 1netlmd of claim 38, \.vherein the energy generator comprises 

a conductive coil for generating a magnetic field, 

40. (\Vitl1drawn): The method of daim 39, wherein positioning comprises placing a 

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

4L (\Vithdrm.vn): The method of claim 39, ,vherein positioning comprises placing a 

pophteal fossa relative tom least one cc.mdm.:tive wll disposed \vithin or along a housing. 

42. (\Vi thdrn \.vn): The 1nethod of c Jahn 3 8, wherein the energy generator corn prises 

a 1nicroneedle patch for producing a magnetic field or electrical stimulus. 

43. (Withdra:wn): The method of claim 38, \"Vherein a neP/C that innervates t.he 

pelvic Hoor comprises the pudenda!. nerve or sacral plexus. 

44, (\Vithdrm-vn): The method of claim 38, \vherein symptoms associated \Vith 

urinmy incontinence comprise urinary leakage, loss of bladder control and the inability to 

control urinary function. 

4-i (Withdra\\•·n): The method of clairn 38, forther comprising detecting electrical 

conduction through the tibial nerve or coITesponding muscle stimulation via at least one 

sensor positioned along a second p01tion of the body, 

46. (\Vithdra"vn): The method of claim 45, \vherein the sensor comprises a 

rnicroneedle array. 

47. (\Vithdra\vn): The method of clahn 45, wherein the sensor .is positioned in 

proximity to the tibial nerve, over a muscle innervated by the tibial nerve, or o-ver the 

pop!iteal fossa. 
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48. (Withdra\vn): The 1netlmd of claim 45, further cornprising adjusting the current 

via a controller in communication -,;vith the energy genera.tor according to a signal received 

from the sensor indkat1ve of the nerve conduction. 

49, (\Vithdraw-n): The method of claim 48, vd1erein adjusting comprises adjusting 

amplitu,k, frequeix:y, direction of a magnetic field, or firing sequence of the energy 

generator. 

50. (\Vithdra\vn): The method of claim 48, \Vherein 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 011 the t1hial nerve .. 

5 l. (\Vithdra\vn}: The method of claim 48, ,vherein a,,justing comprises adjusting a 

position of the 111kTc.meedle patch relativ,~ to the first portion of the subject's body to re-focus 

the electrical or magnetic stimulus on the tibial nerve. 

52. (Withdraw·n): The method of c.lain1 48, \Vherein adjusting comprises varying 

the current according to a muscular response in the patient 

53. (Withdrawn): The method of claim 39, \vherein the conductive coil is operated 

at about IO to 20 henz to generate a magnetic. field of about ,25 to 1,5 tesla for a duration of 

about 30 minutes per day. 

54. (Withdrav,m): A method of treating a subject \vith urinary incontinence 

compnsmg: 

positioning a first pmtion ofa subject's body, the subject exhibiting symptoms 

associated ,,vith urinary incontinence, relative to a housing such that a posterior tibial nerve 

within the first portion of the body is in proxi1nhy 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 rnagnetic field 

focused on the posterior tibial nerve: 

detecting dectrical conduction of the posterior tibia.I nerve '-/ia at least one 

microneedle army positioned along a second portion of the body; 

receiving a signal from the n1icroneedle array indicative of the electrical conduction; 
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adjusting the current via a controller in comm.unication \vith the conductive coil 

according to the signal received from the microneedle mny; and 

reducing symptoms associated \vith urinary incontinence. 
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Claims 19 and 21-34 \Vere pending in the present application. Claims 1-18 and 35-54 

\Vere vvithdrasvn from consideration. Hy virtue of this response, claims 19, 21 and 34 have 

been amended_ Accordingly, claims 19 and 21-34 are currently nnder consideration. 

Amendment and cancellation of certain claims is not to be construed as a dedication to the 

public of any of the subjet:t matter of the claims as previously presented. Support can be 

found in the specification and claims as originally filed, e.g., at [O I 69), No new matter has 

been added. 

Rejections under 35 USC § 112 

ClainJ 21 is rejected umkr 35 U.S.C. 1 l2(b) or 35 U.S.C. l 12 (pre-AlA}, second 

paragraph, as allegedly being indefinite for failing to particularly point out and distinctly 

claim the subject matter \vhich the inventor or a joint inventor, or for pre-ALI\ the applicant 

regards as the invention. 

In response, Applica11ts have amended claim 21 to add:ress the rejection. Therefr)re, 

Applicants respectfully request reconsideration and vdthdra\va! ()f the above rejections under 

35 U.S.C. § 112. 

Rejections under 35 USC § 103 

Clain1s 19, 2 .1-25, and 27-30 are rejected under pre-A IA. 35 U .S.C. l03(a) as being 

unpatentab!e over Leung (US 2006/0030845) in vie\v of Byers (US 4837049), 

ln response, Applkants respectfally disagree. 

Claitn 19 as amended recites: An energy· emitting system for providing a medical 

therapy comprising: at least one microneedk patch cornprised of a microneedle array 

deposited on a surface of at least one electrode, \vhere said at least one microneedle patch is 

configtm.!d to gt!nerate an electric.al stimulus fi)cused on a posterior tibial nerve or a branch 

thereof in proximity to the at ]east one conductive 1nicnmeedle patch; at least one sensor 

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

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

regarding the therapy, \.Vherein the sensor is attachable to a skin surface in proximity to a 
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nerve or tnusde, wherein the sensor is adapted for placement on a foot of a patient and a 

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

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

feedback loop, ,,vherein the controller receives feedback from the sensor, based on the sittnal 

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. (Claim 34 has been sirnilmty amended.} 

In contrast, Leung is directed to a system for performing and monitoring 

electrosurgical treatment and forming a lesion in a nerve, and is concerned \Vith performing 

monitoring during that e!ectrosurgical treatment. For example, Leung describes a system it)r 

positioning a conductive component adjacent a facet nerve of the spine of a patient, and does 

not describe a system configured according to the present claims. [0039]. [ndeed, Leung 

does not teach or suggest at least, "an energy emitting system for providing a medical therapy 

comprising: at least one microneedle patch comprised of a rnicroneedle array deposited on a 

surface of at least one electrode, \vhere said at 1east one mk:roneedle patch is configured to 

generate an ek!ctrical stimulus focused on a posterior tibial nerve or a branch thereof in 

proximity to the at least one conductive microneedJe patch; at least one sensor configured to 

detect electrical condu,:tion through the posterior tibial nerve or a branch thereof by detecting 

a signal that an afferent nerve has been stimulated ... ,.vherein the systen1 comprises a 

feedback loop, \Vherein the controller receives foedhac.:k fi:om 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 ihe sensor..'' 

Applicants further sub1nit that Byers and Surgenor fail to cure the deficiencies of 

Leung. 

Thus, Applicants believe that because the cited art fails to teach or suggest each and 

every element of the claims as amended, the claims are not rendered obvious by the dted art. 

Accordingly, Applicants submit that all of the independent dairns and the claims dependent 

therefrom, are now in condition for allmvance. Therefore, Applicant respectfully requests 

reconsideration and -..vithdrmval of the above rejections under 35 U.S.C. § l 03. 
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Claims 26 and 34 are rejected under 35 U.S.C. l 03(a) as allegedly being unpatentable 

over Leung in vie,v of Byers as applied to claim 19 above, and ttuther in vie\v of Surgenor 

(US 2006/0049957 A 1). 

Claims 31 and 32 are rejecied under pre-Al/\ 35 U.S.C l03(a) as being tmpatentable 

over Leung in view of Byers as applied to claim 19 above, and further in vie\v of l\falaney 

(US 2002/0183804 A 1 )_ 

Claim 33 is rejected. under pre-AIA 35 U.S.C. l03(a) as being unpatentable over 

Leung in view of Byers in vie\v of Malaney as applkid to claim 32 above, and ft.trth,~r in vie\v 

ofFafrhanks (US 4233965), 

ln response, Applicants submit that Leung in view of Byers as discussed supr:.-t do not 

teach or suggest all of the eleinents ofindependent claims 9 and 34 as amended .. Applicants 

further submit that Surgenor, l\falane:y and Fairbanks fail to cure the defects of Leung and 

Byers, Claims 26, 31~33 depend fron1 independent claim 19 and are therefore patentable .for 

at least the reasons discussed above. Accordingly, Apphcants respectfully request 

reconsideration and \Vithdnnval of the rejections under 35 U .S .C. § l 03. 
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CONCLLSJON 

ln vie\v of the above, each of the presently pending daim.s in th1s application is 

believed to be in condition for allmvance. Accordingly, the Examiner is respectfully 

requested to withdra\v the outstanding rejections and pass this application to issue. If it is 

determined that a telephone conference ,:vould expedite the prosecution of this application, 

the Examiner is invited to telephone the undersigned at the number given belmv. 

ln the event the appropriate fee and/or petition is not filed herew·ith and the U.S. 

Patent and Trademark Office determines that an extension and/or other relief is required, 

App! ica.nt petitions for any required re! i ef including extensions of time and authorize the 

Commissioner to charge the cost of such petitions and.ior other foes due in connection \Vith 

this fi!.hig to Deposit Act~otrnt" No. 50-3973 referencing Attorney Docket No. 

E.MKNNZ00301, Howe·ver, the Commissioner is not authorized to charge the cost ofthe 

issue fee to the Deposit Account. 

Respectfuily submitted, 

/Steven l'vf, Giovai::rnetti/ 

Steven 1\,1. Giovannetti 
Registration No. 51,739 

Customer No. 40518 
Levine Bagade Han LLP 
2400 Geng Road, Suite 120 
Palo Aho, CA 94303 
Direct: (650) 646-2570 
Fax: (650) 284-2180 
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Signmur.::: ______________________ iDik>rn I lmMmV ________________________________________ (Di.torn l laddm1) 

IN THE UNITED ST ATES PATENT AND TRADEMARK OFFICE 

Application No.: 

Confirmation No.: 

Filing Date: 

Inventor(s): 

Title: 

Examiner: 

Group Art lJ nit: 

12/508,529 

8186 

July 23, 2009 

Daniel R. BURNETT et at 
METHOD AND APPARATUS FOR \'1AGNETIC INDUCTlON 
THERAPY 
Catherine B. Kuhlman 

3735 

INF0R'.\'IATJ0N DJSCLOSURE STATEl\lENT 

Mail Stop RCE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir or J\.·'ladan1: 

Pursuant to 37 C.F.R. § 1.97 and § 1.98, Applicants submit for consideration in the 

above-captioned apphcation the documents listed on the attached Form PTO/SBi08a/b. 

Copies of foreign documents are subnritted herewith.. The Examiner is requested to make 

these documents of record. 

This Information Disclosure Statement is submitted \Vith the filing of a Request for 

Continued Examination under § l .114; accordingly, no fee or separate requ1ren1ents are 

required. 

Under 37 C.F.R. § l .98(a)(3)(i), any patents, publications, or other information listed 

herein that are not in the English language are relevant as it is understood in 37 C.F.R. - ~ ~ , 

§ l .56(c) for reasons self-evident in the English and/or drmving portions and/or due to its 

citation by a foreign patent office or the U.S. PaHmt Office or court. 
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Applicants \vould 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 CF.R. 

§ 1. 97 and § 1. 98 is not to be consirned as a representation that (i) a complete search has 

been made; (ii) additional information material to the exarnination of this application does 

not exist; (iii) the information, protocols, results and the like reported by third parties are 

accurate or enabling; or (iv) the above information constitutes prior art to the subject 

invention. 

ln the event the appropriate fee andior petition is not filed herewith and the US. 

Patent and Trndemark Office deten11ines 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 Deuosit Account No. 50-3973 reJerencing Attorney Docket No. 

EMKNNZ00301. Ho\vever, the Commissioner is not authorized to charge the cost of the 

issut~ fee to the Deposit Account 

RespectfoHy submitted, 

/Steven Ivl. Giovannetti/ 

Sieven !vL 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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ELECTRODES FOR APPLYING AN ELECTRIC FlELD 

IN-VIVO OVER AN EXTENDED PERIOD OF TllviE 

BACKGROUND 

(0001] This invention concems electrodes for applying electric fields in-vivo 

over an extended period of time, and methods for using such electrodes, 

[00021 Living organisms proliferate by cell division, including tissues, cell 

cultures, microorganisms (such as bacteria, mycoplasma, yeast, protozoa, and other 

single-celled organisms), fungi, algae, plant cells, etc. Dividing cells of organisms 

can be destroyed, or their proliferation controlled, by methods that are based on the 

sensitivity of the dividing cells ofthese organisms to certain chemical or physical 

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

(0003) It is \vell known that tumors, particularly malignant or cancerous 

tumors, grow very uncontrollably compared to normal tissue. Such expedited 

grm,vth enables tumors to occupy an ever-increasing space and to damage or destroy 

tissue adjacent thereto. Fu1thcnnore, certain cancers are characterized by an ability 

to spread metastases to new locations vihere the metastatic cancer cells gro\'V into 

additional tumors. 

[0004} The rapid growth of tumors, in general, and malignant tumors in 

paiik:ular:, as described above, is the result of relatively frequent ecll division or 

multiplication of these cells compared to nom1al tissue cells. The distinguishably 

fre.quent cel1 division of c.am::.er cells is the basis for the -effectiveness of many 

existing cancer treatments, e,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 non­

dividing cells, Because turnors cells divide much more frequently than normal cells, 

it is possible, to a ceitain extent, to selectively damage or destroy tumor cells by 

radiation therapy and/or chemotherapy, J11e actual sensitivity of cells to radiation, 
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therapeutic agents, etc., 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. Tllis 

diminishes the abi.Hty to distinguish between tumor cells and normal cells, and 

therefore, existing cancer treatments typically cause significant damage to nonnal 

tissues, thus limiting the therapeutic effectiveness of such treatments. Also, certain 

ty-pes oftumors are not sensitive at all to existing methods of treatment. 

(0005] Electric fields and currents have been used for medical purposes 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 

electrodes between which a potential differern::.e is maintained. These electric 

currents are used either to exert their specific etlects, i.e., to stimulate excitable 

tissue, or to generate heat by t1o,ving 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, etc. Currents are used 

for heating, for example, in devices for tumor ablation, ablation of malfunctioning 

cardiac or brain tissue, cauterization, relaxation of muse-le d1eumatic pain and other 

pain, etc .. 

[0006) Another use of electric fields for medical purposes involves the 

utilization of high frequency oscillating fields transmitted from a source that emits 

an electric ,vave, such as an Rf' wnve or a microwave source, ,,.vhlch is directed at the 

part ofthe body that is of interest (Le., a target). In these instances, there is no 

electric energy conducting between the source and the body; but rather, the energy is 

transmitted to the body by radiation or induction. '.More specifically, the electric 

el'.lergy generated by the source reaches the vicinity of the body via a conductor and 

is transmitted from it through air or some other electric insulating material to the 

human body. 



-94-

WO 21106/061688 PCI'/IBW!l5/003670 

10007] Electric fields that can be used in medical applications can thus be 

separated generally into two different modes. In the first mode, the electric fie.lds 

are applied to the body or tissues hy means of condur:ting electrodes. These electric 

fields can be separated into two types, namely (1) steady fields or fields that change 

at relatively slow rates, and a1temating fields oflow frequencies that ind11ce 

corresponding electric currents in the body or tissues. 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. 

[00081 The first type of electric field is used, for exam.pie, to stimulate nerves 

and muscles, pace the heart,. etc. In fact, such fields are used in nature to propagate 

signals in nerve and muscle fibers, central nervous system (CNS), heart, etc. The 

recording of such natural fields is the basis for the ECG, EEG, EMG, ERG, etc. The 

field strength in conductive electrode applications, assuming a medium of 

homogenous electric properties, is simply the voltage applied to the 

stimulating/recording electrodes divided by the distance between them. The currents 

thus generated can be calculated by Ohm's law and can have dangerous stimulatory 

effects on the heart and CNS and can result in potentially harmful ion concentration 

changes. Also, if the currents are strong enough, they can cause excessive heating in 

the tissues. This heating can be calculated by the p°'11i·er dissipated in the tissue (the 

product of the voltage and the cunent). 

[0009] \Vhen such electric fields and currents are alternating, their 

stimulatory power, on nerve, muscle, etc., is an inverse function ofthe frequency. 

At frequencies above l• l 0 kHz, the stimulation power of fields approaches zero, 

This limitation is due to the fact that excitation induced by electric stimulation is 

normally mediated by meinbr:me potential changes, the rate of..,-vlrich is limited by 

the RC properties (v,rith time constants on the order of 1 ms) of the membrane. 
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(0010] Regardless of the frequency, v.,;hen such cw-rent inducing fields are 

applied, they are often associated with harmful side effects caused by currents. For 

example, one negative effe.ct is the changes in ionic concentration in the various 

"cornpaitments" v..~thin the system, and the harmful products of the electrolysis 

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

[0011] Alternating fields of medium frequencies (about 50 kHz -1 MHz), 

which \Vere traditionally assumed not to have any biological e.ffect except due to 

heating, can be applied to a conductive medium, such as a human body, via insulated 

electrodes. Under such conditions the electrodes induce in the body only capacitive 

currents. ln contrast to the general belief that such fields have no direct biological 

effect, in US patent applications # I 0/204,334, 10/288,562, 10/285,313 by Palti 

(,~ach of which is incorporated herein by reference) and in a subsequent publication 

(Eilon D. Kirson, et aL, Disrnption of Cancer Cell Replication by Alternating 

Electric Fields, Cance:r Res. 2004 64:3288-3295), such fields have been shown to 

have the capability to specifically affect cancer cells and serve, among others, for 

treating cancer, 

[0012} Treatment of cancer, other diseases, conditions and patho-

physiological states by alternating electric fields may require long term application 

( e.g,, over vveeks or months) of the fields to the target location, which involves 

correspondingly long contact between lhe electrodes and the body surface (e.g., the 

patient's skin). Such application may be associated \Vi.th significant side- effects that 

may result from both d1emical and physical reactions, Such reactions have been 

reported upon application of TENS, muscle stimulation, long term body potential 

recording (EEG, ECG,. etc.). 

[0013] Chemical reaction may be due to the con.tact with the electrode itselt: 

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 i1ow 

including electrolysis at the electrode surfaces. 

[0014] The long~term physical contact of lhe electrodes against the skin may 

effect the under-laying skin by the local pressure, by keeping the skin smface wet., or 

by the fact that the ele.c.trodes or gel, etc. occlude 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, whic.h can damage the superficial skin layers. 

SUlvlMAR Y OF THE INVENTION 

(0015} 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 "breaU1e." 

BRIEF DESCRfPTION OF nm DRAWINGS 

[00161 FIG. IA 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 

array, 

[0017] FIG, lB is a cross section view of the FIG. LA embodiment, taken 

along section line A-A. 

[0018] FIG, lC is a cross section vie,v of the FIG. 1A embodiment with an 

optional wicking feature added. 

[0019] FIG. 2 is a plan view of a second embodiment of the present 

invention, which ls a multi-segment electrode with the segments arranged in a 

hexagonal array. 

[0020] FIG. 3 is a plan vie:w of a third embodiment of the present invention, 

which is a perforated electrode. 
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(00211 FIG. 4A is a plan view of a fourth embodiment of the present 

invention, vvhlch is an electrode made of a plm·ality of parallel wires, 

[0022] FIG. 4B is a cross section viev\r of the FIG. 4A embodimen~ taken 

along sec:.tion line B-B used, used with a conductive gel. 

1.0023] FIG, 5 is a plan view of a fifth embodiment of L½e present invention, 

which is an electrode made from a group of paralk.1 wires, with an additional group 

of parallel wires that are perpendicular to the first group. 

[0024] FIG. 6A is a plan vieVlr of a sixth er11bodiment of the present 

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

[00251 FIG. 6D shO\vs the electrode of FIG. 6A locate,d at a second position 

v,dth:in an overall footprint. 

[0026} FIG. 7 A is a pictorial representation showing how a pair of any of the 

aforementioned electrodes are placed in contact vvith the skin of a patient during use. 

{0027] FIG. 7B is a schematic. representation of an electrical circuit tl:mt is 

formed \.Vhen a pair of any of the aforementioned electrodes are placed in contact 

with the skin of a patient 

DETAILED DESCRIPTION OF PREFERRED E!v.1DODIMENTS 

[0028) FIGS lA and lB depict a first embodiment of a composite electrode 

that is designed for applying an electric field to an inavivo tumor for extended 

periods of time, 111e composite. electrode 10 is made up of a number of individual 

segments 5, ·with a number of open spaces 8 disposed between the segments 5. The 

segments 5 apply an electrie field to a desired location wiL11in the patient's body. 

Preferred characteristics of the applied field are described in the three patent 

applications identified above, Those applications teach that electric fields 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 bel\veen about 0.1 V/cm to about 

10 V/cm (and more preferably bet\veen about land about 10 V/cm) have proven 

effective at slo·wing or reversing the grm,vth of rapidly dividing cells (e.g., cancer 

cells). For example, a 120 kHz, 1 .4 V/cm field has been shov.rn to be effective 

against melanoma, and a 170-250 kHz, 2.5 V/cm field has been shown to be 

effective against glioma. 

[0029) Returning to FIGS. 1A and 1B, the segme11ts 5 are preferably .free to 

move about with respect to one another, to permit the. electrode 10 to eonfi)m1 to the 

shape of the body's surface upon which the electrode 10 is placed. The segments 5 

may be held together using any of a variety of suitable support structures, such as 

mounting them on a piece of cloth, netting, or other flexible backing (not sho,vn). 

AU of the segments are preferably electrically connected in parallel using 

appropriate ·wiring 4, 

(0030] Each segment 5 preferably contains a conductive core 3 that is 

co111pletely insulated from the surface upon which it is placed by a dielectric 

insulating m.aterial 2, Other surfaces of the, segments 5 are preferably covered by 

any conventional insulating material 9. Because the dielectric insulating material 2 

insulates the conductive core 3 from the surface of the patient's skin, any DC 

compone.nt lhat 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 occur if conductive 

electrodes were used (e,g,, ion conce.:ntration changes in the cells and the formation 

of harmful agents by electrolysis). This is because, in general, when capacitive 

electrodes are used, no actual transfer of charges takes place bet\-veen the electrodes 

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

[0031] FIG. 7 A sho\vs how the above-described electrodes ( or the electrodes 

of the below-described embodiments) are used to apply the desired field 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 electrodes 

are placed in contact \Vith the patient's skin 6 and operatively connected to an AC 

voltage source 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 described in the three patent 

applications identified above, the equivalent electric circuit ,vhen the insulated 

electrodes are placed on the skin is as depicted in Figure 7B: the dielectric coated 

electrodes 75 act as capacitors A, E, the skin 6 acts as a res.istive load B, D, and the 

tissue 78 ahm 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 electrode insulation to be strongly dependent on the capacitance of the 

electrodes A, E, The potential drop across the e,apacitive electrode A is 

AJ(A+B+C+D+E), and a similar drop occurs across the other capacitive eledrode E, 

At DC and low frequencies_. the impedance of the capacitive electrodes A, Eis high, 

and most of the voltage drop 'Nill be across 1he electrodes. fu contrast, for extremely 

high frequencies, the capacitors have very lov.r impedance and therefore a much 

larger portion of the voltage drop '-Vilt appear in the tissue C. At the relevant 

frequency ranges identified above (Le., from about 50 kHz to about 500 kHz), the 

impedance of the capacitive electrodes A, E will He some\vhere bet:\veen those t\:vo 

extremes. 

[0032] The prefe1Ted electric field intensity in the target tissue 79 is in the 

range of about 0.1 V/cm to about 10 V/cm. In order to achieve this voltage drop in 

the tissue C without increasing the voltage of the AC source 72 to undesirably high 

levels ( which can pose a safety problem mid be difficult io generate at the required 

parameters), the impedance of the capacitors A, E must be minimized, ,vhich occurs 

\Vhen the capacitance of the electrodes is maximized, Increasing the capacitance can 

be achieved by increasing the effective area of the "plates" of the capacitor, 

decreasing the thickness of the dielectric, or using a dielectric V,ith 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 dielectric breakdown and due to the danger of 

mechanical dam.age, the best way to deliver the appropriate fields to their target 

locations is to use dielectrics with a very high dielectric constant. Exam.pies of 

suitable dielectrics arc: KTN ~ Potassium Tantalate (KTa1-x1'.'hxOJ), or Pl'vi.NT (Lead 

Magnesium Niobate Titanate), which all have dielectric constants above 1000. Note 

that -..vith some of these high-K materials, the dielectric constant can vary 

dramatically depending on the material processing procedures that are used when the 

material is fonned (e.g., crystallization or doping), and it is more preferable to use 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 wdl under some configurations (e.g., if a weaker field or higher 

voltage is not problematic). 

[00331 Returning nov"' to FIGS. lA and 1B, the electrodes lO 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 to reach the skin 

beneath the electrodes. As a result, moisture (e.g., sv.reat) that might otherwise build 

up on the surface of the skin can evaporate. This ameliorates the detrimental effects 

that can accompany long term use of non~pcrforated electrodes (as de.scribed above. 

in the background section). In addition, the presence of the spaces 8 betv.reen the 

active segments 5 of the electrode 10 helps prevent heat (due to, e.g., dielectric 

losses and current tlmv) from building up beneath the electrode.s 10, 

[00:34] To ensure that the :field is effectively strong the target location, the 

spacing between th.e segments 5 of the electrodes 10 is preferably smaller than the 

distance from the surface to the locatfon that is the target of the treatment (e.g., the 

tumor 79, shmvn in FIG. 7A). On the other hand, the spacing between the segments 

5 is preforably larger tlmn about 2 mm, and more preferably larger than about 4 mm, 

to provide adequate ventilation. In terms of area, the area of each space 8 is 
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preferably larger than about 4 mm\ and more preferably larger than about 16 mm2• 

In this embodiment, the area ofthe segments 5 is roughly the same as the area of the 

spaces 8. 

[0035} FIG. 2 depicts a second embodiment of an electrode 20. This 

electrode 20 is very similar to the electrode 10 of the FIG. l embodiment, except 

that the segments 25 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 segments may be varied as 

required. The spacing of the segments in these embodiments is preferably selected 

to provide an adequate amount of field at the target region, while providing adequate 

ventilation to ilie skin. The segmented structure of these embodiments can be 

particularly advantageous in anatomical positions vvhere a large degree of flexibility 

is needed to conform the electrodes to the skin surfac,e. 

[0036] FIG. 3 depicts a third embodiment of an electrode 30. This electrode 

is prcferabl y made of a single piece of conductive material 3 5, \'Vith perforations or 

holes 38 disposed therein. The lower surfac.e of the electrode 30 (not shown), which 

contacts the skin of the patient, is preferably coated with a dielectric material simllar 

to the dielectric 2 of the FIG. 1 embodiment. The upper surface of the electrode 30, 

\Vhich faces av,.ray from the patient during use, is preferably coated \Vith an insulator 

similar to the insulator 9 of the FIG. 1 embodiment. The spacing of the holes 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. 

(0037] FIGS. 4A and 4B are plan and section views of a fourth embodiment 

of an electrode 40. TI1is electrode is made of a set of paraJlel elements 4 5 that are 

separated by spaces 48. Each element 45 is made of a conductive \Vire 43 that is 

surrounded by a dielectric coatiug 42, preferably of a material similar to the 

dielectric 2 of the FIG, 1 embodiment The conductors 43 are preferably electrically 
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c01mected in parallel by wires 44. A suitable backing (not sho,vn) may be affixed 

to the electrode 40 to maintain the desired spacing of the element<s 45 of the 

elec,trode 40, Optionally, this bacaking may be designed to prevent bending of the 

electrode along the length of the elements 45, which could crack the dielectric 

coating when a brittle dielectric is used. Ho\vever, the backing may be configured to 

permit bending of the electrode 40 about an axis that is parallel to the elements 45, 

as 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, whi1e 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. 5 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 55 that correspond to the horizontal elements 45 

of the FIG. 4 embodiment,. the fifth embodiment also contains a second set of 

vertical elements 55' vvith a s:im:ilar constrnction. Both sets of elements 55, 55' are 

preferably '\\1red up in parallel by wires 54. As with the above-describe 

ernbt'.diments, the size of the open spaces 58 are also preferably selecled to provide 

an adequate amount of field at the target region, ,i,,..·hik providing adequate 

ventilation to the skin. For example, the spaces 58 may be at least 2 mm by 2 mm, 

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

[0039] In some embodiments, e.g., FIGS, 1 and 4, the pattern of insulated 

conductors and spaces is con.figured so that localion.s that are covered \.Vhen the 

electrode is positioned in a first location will become uncovered v,.:hen 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 .. \Vhcn thi.s miangement is implemented, the elecm.1dcs can be shifted back 

and forth bev.veen two positions periodically (e.g., every 2 to 4 days), so that each 

small patch of skin is alternately covered (in one position) or uncovered (in the other 
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position). Periodically exposing each patch of skin to the air in this manner gives 

the skin a chance to rec-over from any negative effects ( e.g., accumulation of 

moisture or field effects) than may have occurred duri...,g the period of time when the, 

skin was cove.red by the electrode. fn 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 growlh from interfering with the fields. 

[0040] FIGS. 6A and 6B are plan views ofa sixth embodiment of an 

electrode 60 positioned, respectively, at first and second locations within an overall 

footprint 62. As such, FlGS. 6A and 6B depict yet another embcJdiment in vvhich the 

electrodes can be shifted back and forth between two positions periodically, as 

discussed above. The electrode 60 of this embodiment is made of a set of square 

segments 65 that are separated by spaces 68, with the area of the segments 65 

rot1ghly the same as the area of the spaces ML The construction of the individual 

segments 65 of this embodiment is preferably similar to the- segments 5 described 

above in connection .vith the FIG, 1 embodiment. Each segment 65 preierably 

measures at least 2 mm by 2 mm, and more preferably at least 4 mm by 4 mm, with 

a thickl1e.ss between about 0.2 and about 1 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., 5 x 15 mm or 13 x 15 mm), circular segments (e.g., 19 

mm in diameter), or other shapes that are designed to c.onform to a particular 

anat01nical location. 

{0041] TI1e segments 65 may he mechanically held in place by any suitable 

t1exible support. For example, they may be mounted on a thin and flexible substrate 

such as DuPont Kapton@ polyimide film (not shmvn). Whe11 such a film is used, 

flexible vviring 64 rnay also be integrated <.mto the. substrate to provide a low 

impcdan.ce electrical connection benveeu the segrnents 65. An adhesive bandage 

may be used to aft1x the electrode assembly to the patient's body, in which case the 

adhesive bandage would a1so provide additional mechanical support. 
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[0042] Optionally, temperature sensors (e.g., a thennistor, mJt shown) may 

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

small hole (e,g., 25 mm dia.) in the center of each segment. When a polyimide :film 

with flexible \viring is used for the connections to the segment<;, the ,viring for the 

sensors is preferably implemented on the same. polyimide film. 

[0043} Fig lC illustrates an optional additional skin protective system. In 

this case the spaces between the solid coated portions 3, 2 of the electrodes are filled 

vvith a water absorbing material 12 such as cotton; polypropylene; etc. that ,vicks the 

wetness off the skin 6 so as to keep it dry, and t.ransfers it to a water storing medium 

11 such as a hygroscopic gel, polyacrylate, etc. The water storing medium 11 is 

preforably positioned on the back of the electrode body so that it does not touch the 

skin. Note that \0vhile FIG, lC illustrates this optional feature in connection \.Vith H1e 

FIG, lA/IB embodiment, this feature may be incorporated into any of the other . 

embodiments described above by making appropriate changes to the shapes and 

sizes of the \'.'ater absorbing material 12 and the vvater storing medium 1 L 

[0044} FIG. 4B illustrates the use of anoU1er option - a conductive gel. 

(Note that while FIG. 4B is illustrates this optional feature in connection \Vith the 

FIG. 4A embodiment~ this feature may be incorporated into any of the other 

embodiments described above.) The electric contact between the cylindrical 

electrodes (which are made of conductors 43 surrounded by a dielectric coating 42) 

and the body surtace 7 ur skin can be improved by placing an intervening filler such 

as a conductive gel 41 bet\veen the electrodes and the skin 6. Alk'Tnativelt, the gel 

41 •maybe applied so as to completely surround the dielectric coating 42 that 

surrounds the conductor 43, which results in an increase :in the area of the effective 

electrode surface. Optionally, the absorbing material 12 or gel 41' may include or 

be coated by a medication that prevents or relieves skin in-itation and inflammation, 

such as a steroid paste. 
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[0045] Unfortunately, long tenn applic-ation of an object or medium that is 

not pe:nneable to air, such as a gel, ofte-11 results in skin reaction which may be 

severe, In addition water based media such as gels keep the skin wet, and long term 

V'i'etting of the st.in causes the extemal corneal skin layer to S'Nell and lose its skin 

protective ability. 1\fany gels c.an also occlude the orifices of the s,vcat and 

sebaceous glands, thus worsening the damage to the skin. Accordingly, such gels 

are preferably used in combination "¥vith tl1ose above-described embodiments where 

the electrodes can be shifted back and forth bclween two positions periodically, to 

minimize these problems. 

(0046} Optionally a temperature sensor (not shmvn) may be incorporated 

into the electrode, and an appropriate circuit (not shmvn) can be used to temporarily 

turn offthe power to the electrode (or to individual af1ected regions, if the segments 

are not all wired in paraUel) \Vhen tbe output of the sensor .indicates that it is too hot 

(00471 The above-described embodiments can generate safoly and effectively 

alternating and transient electric fields in humai1 patients, or other objects, for 

prolonged periods of time, by means of skin surface electrodes ,:vithout causing 

significant side effects. Minor skin reactions that might still occur may he eased by 

incorporating medication to the conductive gels used. Such medication can include 

steroids, anti~allergic agents, antihistamines, etc. 

[0048) White the invention has been particularly shown and described with 

reference to preforred embodiments theteor: it wi.11 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 placement in contact with a surface of a 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 snbstrate 

having a plurality of open spaces passing therethrough tlmt pass through the first 

side of the conductive substrate, wherein the open spaces are distributed and sized to 

permit moisture on the surface ofthe _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 material disposed on the .first side of the conductive substrate 

so a.s to insulate the conductive substrate from the patient's body \Vhen the electrode 

is placed in c-ontact with the patient's body, wherein the dielectric coating has a 

dielectric constant of at least 1000, 

2, The electrode of claim J, wherein the conductive substrate 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 to one another in a malllier that 

permits the sections to move \\'1th respect to neighboring sections, by a limited 

amount. 

4. 'Die electrode of claim 1, ,:vherein 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 \:\''ires. 

5, The electrode nf claim 1, '\Vherein the open .spaces are at least 2 mm wide. 
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6. The electrode of claim 1, ,vherein the open spac-cs arc at lea.st 4 mm \'V'ide, 

7. The electrode of claim 1, wherein the open spaces have a11 area that is least 4 

square mm .. 

8. The electrode of claim 1, wherein the open spaces have an area that is least 

16 square mm. 

9. The electrode of claim 1, wherein the open spaces are arranged in a pattern 

that permits portions of the surface of a patient's body that are covered when the 

electrode is in the first position to become uncovered when the electrode is moved 

to a second position, v.>ith the overall footprint of the electrode in the first position 

substantially overlapping the overall footprint of the electrode in the second position. 

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

roughly half the area of the footprint of the electrode. 

11. 'foe electrode of claim l, ,vherein the dielectric coatmg has a dielectric 

constant of at least 10,000. 

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

of: 

placing at least two electrodes against a patient's body, the electrodes having 

a conductive substrate and a thin dielectric layer located bet\veen the patient and the 

conductive substrate, 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 located beneath the electrode to escape via the open spaces; and 

applying an AC voltage across the electrodes to induce an electric field at a 

target region in the patienf s body, the electric field having a frequency betv,reen 
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about 50 kHz and about 500 kHz and a field strength bet~veen about 0.1 and about 

10 V/cm at the target region. 

13. The method of claim 12, whereln the applying step lasts for at least five days, 

14. The method of claim 12, v,,rherein the electric field has a frequency ben:veen 

about 170 kHz and about 250 kHz and a field strength between about 1 and about l 0 

V/cm at the target region. 

15. The method of claim 12, wherein the electric field has a frequency of about 

120 kHz and a :fidd strength between about l and about 10 V/cm at the target 

region, 

16. The method of claim 12, 'Wherein the conduc-tive substrate is a single piece of 

conductive material. 

17. The method of claim 12, wherein the conductive substrate comprises a 

plurality of separate sections that are attached to one another in a manner that 

pennits the sections to move \.vi.111 respect to neighboring sections, by a limited • 

amount. 

18. The method of claim 12,. ,vherein the conductive substrate comprises a 

plurality of roughly parallel ,,vircs spaced apart by at least 2 mm, and wherein the 

thin dielectric material surrounds each of the ,0vires, 

19. The method of claim 12, wherein the open spaces are at least 2 mm \Vi.de, 

20. The method of claim 12, ·wherein the open spaces are at least 4 mm wide, 
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21, The method of claim 12, wherein the. open spaces have an area that is least 4 

square mm. 

22, 'foe rnethod of claim 12, \vherein the open spaces have an area that is least 

16 square mm. 

The method of claim 12, further comprising the step of moving the electrodes 

from a first position in ~Nhich 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 positkm substantially overlap the overall 

footprints of the electrodes in the second position. 

24. The method of claim 23, \Vherein the electrodes are switched ber.veen the 

fast position and the second position every 2~4 days. 

25. A i:nethod of treating a patient \Vith an AC electric field, c.omprising the steps 

of: 

placing at least h:vo electrodes against a patient's body~ the electrodes having 

· a conductive substrate and a thin dielectric layer located between the patient and tile 

conductive substrate, the dielectric layer having a dielectric constant of at least 1000, 

wherein at least one of the electrodes has a plurality of open spaces passing 

thcrethrough, the open spaces being distributed and sized to permit moisture that is 

located beneath the clectrnde to escape via the open spaces; and 

applying an AC voltage across the electrodes to induce an electric field 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 strenglh bet\veen about 0.1 and about 

l O V /cm at the target region, 
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26. 1l1e method 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 beti;veen about 1 and about 10 

V/cm at the target region. 

28. The method of claim 25, \.Vherein the electric field has a frequency of about 

120 kHz and a fie.Id strength between about 1 and about 10 V /cm at the target 

region, 

29. The method of claim 25, wherein the conductive substrate is a single piece of 

c.onductive materiaL 

30. The method of daim 25, whexein the conductive substrate comprises a 

plurality of separate sections that are attached to one another in a manner that 

permits the sections to move \vith respect to neighboring sections, by a Emited 

amount. 

31. The method of claim 25, wherein the conductive substrate comprises a 

plurality ofroughly parallel \vires spaced apa1t by at least 2 mm, and \Vhercin the 

thin dielectric material surrounds each of the \Vires, 

32, The method of claim 25, wherein the open spaces are at least 2 mm ,vide. 

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

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

square mm. 
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35, The method of claim 25, wherein the ope.n spaces have an area that is least 

16 square mm. 

36. The method of claim 25, further comprising the step of moving the electrodes 

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 cov·ered by the solid portions of the electrodes, -v,.,terein the overall 

footprints o.f the electrodes in the first position substantially overlap the overall 

footprints of the electrodes in the second position. 

37.. The method of claim 36, \.Vherein the electrodes are switched between the 

first position and the second position every 2A days. 
·, 

38. The method of claim 25,. -..vhe1·ein the dielectric layer has a dielectric constant 

of atteast 10,.000. 
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El,ECTRODE ASSEMBLY J<'OR MEDICAL PURPOSES 

Field of the invention 

The inventi(m relates to an electrode assembly for medical purposes, particul.arly to 

be placed on the skin of a patient. 

5 Background of the invention 

!'-.fodical electrodes am needed in many applications, e.g. for measurement of 

electrical activity in the brain (EEG), the heart (ECG), or the muscles (EMG). 

Medical electrodes may be used for measuring, e.g., electric current, 

pntential/voltage, skin conductance, and skin resistance. Certain medical electrodes 

10 may also be used fen supplying electrical energy into the patient, e.g. in the case of 

defibrillators, ckctroc:i:mvulsive therapy and other therapy methods. 

~'lcdical electrodes are also used in the fields of clcctrophysiology and 

neuroscience. A particular class of equipment and methods utilize measurement of 

skin conductance for assessing the state of the autonomous nervous system of a 

15 patient, such as a sedated patient, e.g. for detectfog pain or a-..vakening during 

anaesthesia. 

WO-03/094726 is an example of an apparatus and a method for monitoring the 

autonomous nervous system of a sedated patient, w·herein the skin conductance, 

measured by use of electrodes placed on the skin of the patient, is measured. Signals 

20 indicating pain/discomfort in the patitnt and awakening in the patient are derived 

from the skin conductance measurements. 

Summary of the invention 

Tht: invention is set forth in the appended claims. 

Brief description of the drawings 

25 Embodiments, aspects and principles ofthe invention ,vii! novl be described in more 

detail ,vith reference to the attached drawings, in \Vhich 

figure l is a sche1natic block diagram illustrating an electrode assembly in a first 

embodiment, and 

figure 2 is a schematic block diagram illustrating an electrode assembly in a second 

JO embodiment 

Detailed description 

Figure l ,s a schematic block diagram illustrating an electrode assembly in a first 

embodiment. 



-125-

\VO 2-0 Hl/04 7599 PCT/NOl0M/000365 

2 

The electrode assembly 10 comprises a first electrode l 1, a second electrode {M) 

12, and a third electrode 13, all arranged in a patch 14. 

In an aspect, the first electrode 11 is a counter current electrode, the second 

electrode 12 is a measuring electrode, and the third electrode 13 is a reference. 

5 voltage electrode. 

The first c!carodc 11 is electrically connected to a first connecting l inc 15, which is 
further connected to a first connection device 18. Similarly, the second electrode 12 

1s electrically connected to a second connecting line 16. further connectc:d to a 
second connection device 19. Similarly, the third electrode 13 is electrically· 

10 connected lO a third connecting !ine J 7, further connected to a third connection 
device 20. 

In the illustrated example, the area of the second electrode !2 is different from the 
area of the first 11 and second 13 electrodes, 

In an aspect, the shapes of the first and third electrodes are the sarne. ln a particular 

l 5 aspect, the shape of the second el.ectrode may be the same as the shape;; of the first 
electrode and the third electrode, ln anothe.r particular aspect. the shape of the 

second electrnde may be different from the shapes of the first electrode and the 
third electrode, 

ln the illustrated example, the first l I, second 12 and third l3 electrodes have oval 

20 shapes. Alternatively, they could have circular shapes, or other shapes such as 
square, rectangular, triangular, etc. 

Jn an aspect, as illustrated, the area of the first l l and the third 13 electrodes may be 
the same, and the area of the second electrode l 2 may be larger than the area of the 
first l l and second l 3 electrodes, 

25 The patch 14 may have an elongated shape, e.g, a substantia!]y rectangular shape as 

illustrated. 

In an aspect, the second ekctrnde 12 is a measurement electrode 12 and is arranged 

in between the first (counter current) electrode l l and the third (reference voltage) 
electrode n. 

30 In an aspect, the first electrode l l and the third electrode 13 are arranged 

substantially symmetrically about a line perpendicular to the length of the 
longitudinal patch 14, 

In an aspect, the first electrode 1 l, the second ekctrode 12 and the third electrode 
13 are arranged substantially in~line. 
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In another aspect, the first electrode l l, the. second electrode 12 and the third 

voltage electrode 13 are not arranged in-lint:'.. 

The first l 5, the second 16 and the third I 7 connection lines may he coded by 

visible or tactile coding means. 

5 ln au aspect, as schematically illustrated frl figure 1, the coding means are bnth 
visible and tactile. In th is case the first 15, second l 6 and third 17 conne.cticm lines 

are figure coded. This is achieved by providiT1g the first 15 and third 17 connection 
lines ·with connectors 18, 20 of a first type and by providing the second connection 

line 16 with a connector 19 which is incompatible w·ith the connectors 18, 20 of the 

10 first type. 

As an example, the connectors l 8 and 20 may be a female connec.tor, Le. a socket, 

\Vith a circular cross-section, \vhile the connector 19 is a female connector, i.e. a 

socket, with a rectangular or square cross-section. 

Correspondingly, \Vires for connection to ineasurement equiprnent (not sho,vn) arc 

l 5 provided with male connector (plug or pin type) \Vith appropriate, circular cross­
section (connectors 21, 23), and a male connector (plug or pin type) v,1ith 

appropriate rectangular or square cros.<;-section (connector 22). 

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

embodiment. 

20 Please refer to the descnption of figure l for a detailed description of those 
elements of figure 2 which are identical to (and have the same reference numerals 

as) those illustrated in figure l. 

In the embodiment of figure 2, the first !5, second 16 and third 17 connection lines 

are coded by visible coding means. This is achieve.cl by color coding the connection 

25 lines, By example, this may be achieved by using different colors of the wires l 5, 

16, and l7, and/or the connectors 28, 29, 30, and/or the connectors 31, 32, 33. 

By example, a blue insulation may be used for the second connection line 32, ,vhile 

red insulation is used for the first 31 and third 33 connection hnes. 

in such an embodiment, the connectors 28, 29, 30 may be of the same shape and 

30 type, e.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 be used in 

an arrangement for measuring skin conductance, e.g. of a patient. 

In such use, the electrode assembly l 0 may be placed on an area of the skin on a 
15 body part of the patient. for the purpose of measuring the skin's conductance, The 
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body part may, e.g., he 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 foot. 

The first electrode 11 is a counter current electrode, the seumd electrode 12 is a 

measuring electrode 12, and the third electrnde 13 is a reference voltage electrode, 

5 all arranged in the patch 14, which is placed tm the skin area. 

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

constant. application of voltage over the stratum corneum (the surface layer of the 

skin) under the measuring electrode. 

l O The resulting current in a cl<>sed circuit bet1.,veen the measuring electrode 12 and the 

counter current electrode 1 l may be measured by means of a measurement 

converter (not shown), connected between the counter current electrode l ! and the 

measuring electrode lL The measurement converter may comprise a current to 

voltage converter, such as a lrnnsresistance amplifier or simply a resistance, 1.,vhich 

15 converts the cum:::nt from the measuring electrode 12 to a voltage. 

The arrangement of a stiff patch 14 ensures that the second electrode (or measuring 

electrode) 12 does not suffer from undesired movement, \\1hich might lead to 

artefacts in the resulting measurements. 

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

Since the skin conductance changes are monitored belov,,1 the measunng electrode 

12, the area belo\v the measuring electrode 12 may be critical. 

Further possible values and specifications of the electrode assembly· and its 

elements are given below (for illustration, not for limitation): 

25 Sensor: 

30 

Single use self-adhesive Ag/AgC! 

Solid gel 

The measuring sensor area (M) may be between 260 and 480 mm2 

Operational principle; 3 measuring points, minimum I cm between the 

measuring points. 

Dimension: 

Electrode size and skin conduct size \vith adhesive area may have a 

minimum area of 260 mm\ 
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Connecting wire bet\veen l and 1000 mrn .. 

The electrodes do not necessarily need tn be rm a line 

Materials: 

Biocompatibk 

Color coded or figure coded for ease of identificafom 

Outer carrier, e.g. polyester 

Lead-wire insulation, e.g. polyvinyl chloride 

Lead¥\Nire connector,. e,g polypropylene 

PCT/N 01009/000365 

The electrode assembly disclosed herein may also be used in an arrangement for 

10 monitoring the autonomous nervous system of a patienL 

In this c.asc a similar arrangement is used as explained above. ln addition, the 

measuring equipment is connected to a processing device configured for monitoring 

the autonomous nervous system of the patient, based on measurements of the skin 

conductance. An example of suitable processing and monitoring nH.'.ans/methods has 

15 bet:n disclosed in WO-03/094726 (expressly incorporated by nderence). 

The inventive concept is not limited to the exemplary embodiments described 

above. Rather, the scope of the invention is set forth in the following patent claims. 
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CLAJMS 

l. Electrode assembly for medical purposes, 

comprising a first electrode electrically connected t:o a first connecting line, 

a second c lcctrode electrically connected to a second connecting line, and 

5 a third electrode electrically connected to a third ccmnecting line, 

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

wherein the shape or area of the second electrode is different from the shape or area 

of the first and third electrodes, and 

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

10 means. 

2, Electrode assembly according to claim l, 

wherein the shapes <.lf the first and third electrodes are the same. 

!5 3, Electrode assembly according to claim l or 2, 

\vherein the area of the first and third electrodes are the same. 

4. Electrode assembly according to one: of the claims l-3. 

wherein the area of the second electrode is larger than the area of the first and third 

20 electrodes. 

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

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

the first and third connection lines being provided 1,vith a connector of a first type 

25 and the second connection line being provided \Vith a connector which is 

incompatible with the connector of the first type. 

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

said first, second and third connection lines are color coded. 

30 

7. Electrode asscm bly according to one of the preceding claims, wherein 

said first electrode is a counter current electrode, 

said second electrode is a nieasuring electrode, and 
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said third electrode is a reference voltage electrode. 

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

in an arrangernent for measuring skin conductance. 

5 

9. Use of an electrode assembly according to one of the claims 1-? 

in an arrangement for monitoring the autonomous nervous system of a patienL 

10 
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Application/Control Number: 12/508,529 
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DETAILED ACTION 
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1. The present application is being examined under the pre-AIA first to invent provisions. 

2. This action is responsive to the amendment filed on January 27th
, 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 smface 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. 

9. 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. la). 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 2i\ 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 surf ace 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 CPR 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 

CPR 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 866-217-9197 (toll-free). If you would 

like assistance from a USPTO Customer Service Representative or access to the automated 

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

/CATHERINE B KUHLMAN/ 
Examiner, Art Unit 3735 
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Sir: 
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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 

compnsmg: 

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 

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 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 

compnsmg: 

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 taFget 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 m through the tafget 

H-er¥e-posterior tibial nerve or a branch thereof by detecting a signal that an afferent nerve has 

been stimulated or muscle stimulation to provide feedback regarding the therapy, wherein the 

sensor is attachable to a skin surface in proximity to a taFget 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 eF 

magnetic 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 

electrode aH-4-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 or magnetic 

stimulus to a target nerve 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 

ne£¥e posterior tibial nerve or a branch thereof by detecting a signal that an afferent nerve has 

been stimulated or muscle 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 

compnsmg: 

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 

compnsmg: 

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 

compnsmg: 

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, e.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-AIA), 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-AIA 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-AIA 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-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). 

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

2. This action is responsive to the amendment filed on July 26th
, 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 

Page 3 

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. 

9. 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. la). 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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Any inquiry concerning this communication or earlier communications from the 

Page 8 

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 866-217-9197 (toll-free). If you would 

like assistance from a USPTO Customer Service Representative or access to the automated 

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

/CATHERINE E BURK/ 
Examiner, Art Unit 3735 
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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 22313-14 5 0 

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 

compnsmg: 

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 

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 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 

compnsmg: 

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 or magnetic 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 12. ;w, 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 

compnsmg: 

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 

compnsmg: 

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 

compnsmg: 

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 

compnsmg: 

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 1-54 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-AIA), 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-AIA 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 Al) 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 Bl). 

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 transcutaneous 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 

transcutaneous 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 transcutaneous 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 transcutaneous 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, e.g., sensing changes 

in bladder or sphincter pressure or sensing muscular activity associated with the sphincter, 

bladder or colon via electomyograph. Col. 9, 11. 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. 

13 of 14 



-220-

Application No.: 12/508,529 Attorney Docket No.: EMKNNZ00301 

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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above-captioned application the documents listed on the attached Form PTO/SB/08a/b. The 
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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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