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

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

)X Responsive to communication(s) filed on 02 January 2013.
2a)[] This action is FINAL. 2b)[X] This action is non-final.
3)[J An election was made by the applicant in response to a restriction requirement set forth during the interview on
___ ;therestriction requirement and election have been incorporated into this action.
4)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

5)X Claim(s) 1-54 is/are pending in the application.
5a) Of the above claim(s) 1-18 and 35-54 is/are withdrawn from consideration.

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

7)X] Claim(s) 19-34 is/are rejected.

8)[]] Claim(s) ____is/are objected to.

9 Claim(s) are subject to restriction and/or election requirement.

* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway
program at a participating intellectual property office for the corresponding application. For more information, please see
hitp:/Avww.usplo.gov/patents/init_events/oph/indsx.jsp or send an inquiry to PPHsedback@uspio.qoy.

Application Papers

10)[] The specification is objected to by the Examiner.
11)[X] The drawing(s) filed on 12 March 2010 is/are: a)[X] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119

12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)[J Al b)[JSome * ¢)[] None of:
1. Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No. ____
3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)

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

2) & Information Disclosure Statement(s) (PTO/SB/08) 4) D Other:

Paper No(s)/Mail Date See Continuation Sheet.

U.S. Patent and Trademark Office
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DETAILED ACTION
Election/Restrictions

1. Applicant’s election without traverse of Group II, claims 19-34 in the reply filed on
January 2™, 2013 is acknowledged.

Information Disclosure Statement
2. Documents 256, 260, 270, 273, and 295 of the IDS submitted February 17th, 2011 were
not considered because they are undated.

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 24 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 24 recites the limitation "said sensor” in line 1. There is insufficient antecedent
basis for this limitation in the claim.

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

obviousness rejections set forth in this Office action:
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(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.

7. Claims 19, 22-24, and 27-32 are rejected under 35 U.S.C. 103(a) as being unpatentable
over Malaney (US 2002/0183804 A1) in view of Byers (US 4837049).

8. Claim 19; Malaney discloses an energy emitting system comprising an electrode patch -
14- configured to generate an electrical stimulus focused on a target nerve in proximity to the
patch [0031]. Malaney further discloses a controller -10- coupled to the patch via lead -16-
[0030 and 37]. Malaney is silent as to the patch comprising 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). 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).

0. 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).

10. 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).

11. Claim 24; Byers discloses the needles comprise metal (col. 10, lines 32-35).
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12. Claims 27-30; Byers discloses an exemplary needle diameter of 5-10 microns and a
length of 100 microns (col. 7, lines 37-42).

13. Claims 31 and 32; Malaney further discloses an electrode needle -12- coupled to the
controller -10- with an end insert able into the body in proximity to a stimulation site -15-. The
needle is inductively coupled to the 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].

14. Claims 20, 21, and 25 are rejected under 35 U.S.C. 103(a) as being unpatentable over
Malaney in view of Byers as applied to claim 19 above, and further in view of Loeb (US
6735474 B1).

15. Claim 20; Malaney in view of Byers is silent as to a sensor for detecting muscle
stimulation. However, Loeb discloses using an implanted electrical stimulator/sensor -10- to
detect muscle contraction(s) resulting from electrical stimulation of a target nerve in order to
allow a controller to automatically adjust stimulation parameters (col. 11, lines 15-26). It would
have been obvious to one of ordinary skill in the art at the time of the invention to include a
sensor to detect muscle contraction(s) resulting from nerve stimulation in the system disclosed
by Malaney in view of Byers because it would ensure the controller can tailor stimulation to an
individual (col. 11, lines 24-26). Loeb's sensor is implanted, however Byers discloses the
microneedle electrodes (attached to the skin) can also be used to sense electrical signals in
underlying tissue (such as nerves or muscle) (col. 1, lines 40-43 and col. 2, lines 12-15). It

would have been obvious to one of ordinary skill in the art at the time of the invention to use a
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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.

16. Claim 21; Loeb discloses the muscle stimulation detected is used to alter the electrical
stimulation parameters to ensure adequate therapeutic stimulation (stimulation tailored to a
person’s response) (col. 11, lines 24-26).

17. Claim 25; the sensor in the combination described with respect to claim 23 is a

microneedle array.

18. Claim 26 is rejected under 35 U.S.C. 103(a) as being unpatentable over Malaney in view
of Byers as applied to claim 19 above, and further in view of Surgenor (US 2006/0049957 Al).
19. Malaney in view of Byers are silent as to a bulbous tip on the 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 Malaney in view of Byers because Surgenor discloses they help in anchoring the

electrode substrate to the tissue [0062].

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

21. Malaney in view of Byers is silent as to a conductive coil positioned distal to the
stimulation side and coupled to the controller. However, Fairbanks discloses a modified

electrical stimulation device comprising a conductive coil -14- over an electrode patch -12-
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connected to a controller -32- (fig. 1a). It would have been obvious to one of ordinary skill in
the art at the time of the invention to incorporate a conductive coil over the electrode patch in the
system disclosed by Malaney in view of Byers 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, 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]).

22. Claim 34 is rejected under 35 U.S.C. 103(a) as being unpatentable over Malaney in view
of Byers in view of Loeb in view of Surgenor.

23. Malaney discloses an energy emitting system comprising an electrode patch -14-
configured to generate an electrical stimulus focused on a target nerve in proximity to the patch
[0031]. Malaney further discloses a controller -10- coupled to the patch via lead -16- [0030 and
37]. Malaney is silent as to the patch comprising 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 on a
surface of at least one electrode (or conducting layer) (col. 10, lines 18-29). The microneedle
array comprises electrically conductive material (col. 10, lines 32-38) such that it can transmit an
electrical signal to an overlying electrode (electrical conductor material 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 transcutaneous electrode in
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Malaney's system because Byers discloses this type of electrode provides better electrical contact
with subcutaneous conductive tissue (col. 5, lines 45-51).

Malaney in view of Byers is silent as to a sensor for detecting muscle stimulation.
However, Loeb discloses using an implanted electrical stimulator/sensor -10- to detect muscle
contraction(s) resulting from electrical stimulation of a target nerve in order to allow a system to
automatically adjust stimulation parameters (col. 11, lines 15-26). It would have been obvious to
one of ordinary skill in the art at the time of the invention to include a sensor to detect muscle
contraction(s) resulting from nerve stimulation in the system disclosed by Malaney in view of
Byers because it would ensure stimulation is tailored to the individual receiving treatment (col.
11, lines 24-26). Loeb's sensor is implanted, however Byers discloses the microneedle
electrodes (attached to the skin) can also be used to sense electrical signals in underlying tissue
(such as nerves or muscle) (col. 1, lines 40-43 and col. 2, lines 12-15). 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.

Malaney in view of Byers in view of Loeb is silent as to a bulbous tip on the 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 Malaney in view of Byers in view of Loeb because Surgenor discloses they
help in anchoring the electrode substrate to the tissue [0062].

Conclusion
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Any inquiry concerning this communication or earlier communications from the
examiner should be directed to CATHERINE E. BURK whose telephone number is (571)270-
7130. The examiner can normally be reached on Monday-Friday 9:00 am - 5:30 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.

Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished
applications is available through Private PAIR only. For more information about the PAIR
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR
system, contact the Electronic Business Center (EBC) at §66-217-9197 (toll-free). If you would
like assistance from a USPTO Customer Service Representative or access to the automated
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/Charles A. Marmor, 11/
Supervisory Patent Examiner
Art Unit 3735

/C.E.B./
Examiner, Art Unit 3735
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81. 6,678,556 01-13-2004 Nolan et al.

82. 6,684,106 01-27-2004 Herbst

83. 5,689,100 02-10-2004 Connelly et al.

84. 6,690,850 02-10-2004 Thompson

85. 6,697 669 02-24-2004 Devetal

86. 6,701,185 03-02-2004 Bumnett et al.

87. 6,735474 05-11-2004 Loeb et al.

88. 6,743,211 08-01-2004 Prausnitz et ai.

89 6,767,341 07-27-2004 Cho

90. 6,770,022 08-03-2004 Mechlenburg et al.

a1. 6,770,480 08-03-2004 Canham

92. 6,790,372 08-14-2004 Roy et al.

93 6,808,506 10-26-2004 Lastovich et al.

94. 6,835,184 12-28-2004 Sage et al.

95. 5,866,659 03-15-2005 Nemati

96. 6,881,203 04-19-2005 Delmore st al.

g7. 6,899 838 05-31-2005 Lastovich

98. 6,908,453 06-21-2005 Fleming et al.

99. 6,926,660 08-08-2005 Mitier

100. 6,931,277 08-16-2005 Yuzhakov et al.

101. 6,935,311 09-06-2005 (Geiger

102. 6,941 171 09-06-2005 Mann et al.

103. 6,960,193 11-01-2005 Rosenberg

104. 6,962,772 11-08-2005 Liu et al

105. 6972013 12-06-20056 Zhang et al.

106. 6,980,855 12-27-2005 Cho

107. 7,013,179 03-14-2006 Carter et al.

108. 7,027 478 04-11-2006 Ackley

109, 7,045,069 05-16-2006 {Ozeryansky

110. 7,047 070 05-16-2006 Wilkinson et al.

111, 7,048,723 05-23-2006 Frazier et al.

112 7,079,355 07-18-2006 Hsiao et al.

113. 7,083,582 08-01-2006 Lastovich et al.

114. 7,104 947 09-12-2006 Riehl

115. 7,115,108 10-03-2008 Wilkinson et al.

116. 7,117,034 10-03-2006 Kronberg

117. 7,130,696 10-31-2006 Carter et al.

118. 7,132,054 11-07-2006 Kravitz et al.

119. 7,153,256 12-26-2008 Riehl et al.

120. 7,226 438 06-05-2007 Prausnitz et al.

121. 7,262 068 08-28-2007 Roy et al.

122. 7273474 09-25-2007 Chang et al.
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123. 7.285 113 10-23-2007 Yeshurun

124, 7,315,758 01-01-2008 Kwiatkowski et al.

125. 7,316,665 (1-08-2008 Laurent et al.

126. 7,320,664 01-22-2008 Riehl et al.

127. 7,332,187 02-18-2008 Wood et al.

128. 7,332,339 02-19-2008 Canham

129. 7,344 489 03-18-2008 Prausnitz et al.

130. 7,367,936 05-06-2008 Myers et al.

131, 7,396 326 07-08-2008 Ghiron et al.

132. 7410476 08-12-2008 Wilkinson et al.

133. 7,415,298 08-18-2008 Zimmermann et al.

134. 7,416,541 (8-26-2008 Yuzhakov et al.

135. 7,428 333 08-30-2008 Chiou ef al.

136. 7473244 01-08-2009 Frazier et al.

137. 7,481,337 01-27-2009 Luharuka et al.

138. 7,497,980 03-03-2009 Xuetal

139, 7,500,811 03-10-2008 Johnson et al.

140. 7,520,848 04-21-2009 Schneider et al.

141. 7,530,068 05-12-2009 Gonneli

142. 7,556,615 07-07-2008 Pettis el al.

143. 7,556,821 07-07-20092 Ameri et al.

144. 7,560,036 07-14-2009 | Golubovic-Liakopoulos et al.

145. 7,570,882 08-04-2009 Nolan et al.

146, 7,572,405 08-11-2009 Sherman et al.

147. 7,574 256 08-11-2002 Carter

148. 7,578,854 08-25-2009 Gartstein et al.

149, 7,582 069 09-01-2009 Laurent et al.

150. 7,588 552 09-15-2009 Yeshurun et al.

151. 7,591,808 08-22-2008 Xu

152. 7,627,938 12-08-2009 Kim et al.

153. 7,647 112 {1-12-2010 Tracey et al.

154. 7,646 484 01-19-2010 Yeshurun et al.

155. 7,651,946 £1-26-2010 Wilke et al.

156. 7,658,728 02-08-2010 Yuzhakov

157. 2002/0082465 06-27-2002 Bashford et al.

158. 2002/0099323 07-25-2002 DEV et al.

159, 2002/01114777 08-15-2002 David

160. 2002/0133128 089-19-2002 Arias et al.

161. 2003/0028072 (02-06-2003 Fischell et al.

162. 2003/0158583 08-21-2003 Bumett el al.

163. 2003/0156585 08-21-2003 Bumett

164. 2003/0216729 11-20-2003 Marchitio et al.
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165. 2004/00692860 05-13-2004 Bev et al.

166. 2004/0111139 06-10-2004 McCreery

167. 2004/0138517 07-15-2004 Osorio et al.

168. 2004/0146611 07-28-2004 Arias et al.

169. 2004/0147964 07-29-2004 Nolan et al.

170. 2004/0210254 10-21-2004 Bumett et al.

171, 200440210282 10-21-2004 Flock et al.

172. 2005/0029223 02-10-2005 Yeshurun

173. 2005/0020280 05-12-2005 Govati

174. 2005/0171576 08-04-2005 Williams et al.

175, 2005/0277988 12-15-2005 Tracey et al.

176. 2006/0004244 01-05-2006 Phillips et al.

177. 2006/0016452 01-26-2006 Goelz et al.

178. 2006/0052839 03-08-2006 Kim et al.

179. 2006/0084938 04-20-20086 Zhang et al.

180. 2006/0122454 06-08-2006 Riehl et al.

181. 2006/0122660 06-08-2006 Boveja et al.

182. 2006/01610398 07-20-2006 Juliana et al.

183. 2006/0199158 08-07-2006 Ghiron et al.

184. 2007/0621803 01-25-2007 Deem et al.

185. 2007/0027353 02-01-2007 Ghiron et al.

188. 2007/0027354 02-01-2007 Riehl et al.

187. 2007/0027355 02-01-2007 Riehl et al.

188. 2007/0142885 06-21-2007 Hantash et al.

188 2007/0208212 08-06-2007 Bilorenzo

190. 200710276318 11-29-2007 Henley

191. 2007/0282246 12-06-2007 Henley

192, 2008/0063866 03-13-2008 Allen et al.

183. 2008/01141939 05-15-2008 Riehl et a8l

194. 2008/0177128 07-24-2008 Riehl et al.

195. 2008/0183670 07-31-2008 Unal et al.

196. 2008/0200748 08-21-2008 Testani et al.

197. 2008/0224808 09-18-2008 Ghiron et al.

198. 2008/0262287 10-23-2008 Dussau

199. 2008/0306325 12-11-2008 Bumett et al.

200. 2008/0312725 12-18-2008 Penner

201. 2009/00673981 03-19-2009 Landrum st al.

202. 2009/0076336 03-19-2009 Mazar et al.

203. 2009/0076340 03-19-2009 Libbus et al.

204. 2009/0076344 03-12-2009 Libbus et al.

205, 2009/0076345 03-18-2008 Manicka et al.

206. 2009/0076363 03-15-2009 Bly et al.
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207. 2009/0676364 03-18-2009 Libbus et al.
208. 2009/0076397 03-18-2009 Libbus &t al.
208. 2009/0076410 03-18-2009 Libbus et al.
210. 2009/0076559 03-18-2009 Libbus et al.
211, 2009/0076565 03-19-2008 Surwit
212. 2009/0118777 056-07-2009 Iki et al.
213. 2009/0132018 05-21-2009 Dillbaldi et al.
214, 2009/0162570 06-25-2009 Swenberg et al.
215, 2009/0171236 07-02-2009 Davies
216. 2009/0227829 08-10-2009 Burnett st al.
217. 2009/0227831 08-10-2009 Bumett et al.
218. 2009/0234179 08-17-2009 Bumett et al.
218 2009/0234410 08-17-2009 Libbus et al.
220. 2009/0264792 10-22-2009 Mazar
221. 2009/0292184 11-26-2009 Libbus et al.
222. 2010/0049021 02-25-2010 Jina et al.
223, 2010/0056881 03-04-2010 Libbus et al.
224, 2010/0160712 06-24-2010 Bumett et al.
225. 2010/0161005 06-24-2010 Wahigren et al.
226, 2010/0204538 08-12-2016 Bumett et al.
227 2010/0222629 09-02-2016 Burnett et al.
228. 2010/0222630 08-02-2010 Mangrum et al.
229, 2011/0621863 01-27-2011 Bumett et al.
230. D571820 06-24-2008 Juliana et al.
FOREIGN PATENT DOCUMENTS
Examiner | Cite Foreign Patent Document Pugiactaeﬁcn Name of Pateniee or Pag‘?\?ﬁe?gg;ga:—;?es!
intials | No.' | cauntry Code® -Number'Kind Code® fhmown) | MM-DD-YYYY Applicant of Cited Document P“é;%f;ﬁ;‘iﬁm
231. GB 0637560 05-24-1950 PANNELL
232 THE MAGSTIM
' GB 2208370 £9-04-1996 COMPANY LIMITED
233 THE MAGST!M
) GB 2336544 10-27-1998 COMPANY LIMITED
234, WO 2003/070317 88-28-2003 THERANOVALLC
KONINKLIJKE PHILIPS
235. WO 2008/032279 §3-20-2008 ELECTRONICS NV
236. WO 2008/042002 £84-10-2008 EMKINETICS, INC.
BOSTON SCIENTIFIC
237. WO 2008/115428 09-25-2008 NEUROMODULATION
CORPORATION
238. WO 2011/011748 81-27-2011 EMKINETICS, INC.
239, WO 2011/011748 01-27-2011 EMKINETICS, INC.
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NON PATENT LITERATURE DOCUMENTS
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"Bioflex® RX754P, Singie Coated Medical Pressure Sensitive Adhesive Tape,”
Technical Data, 2 pages, December 2005.

3M Corporation, "3M™ XYZ/lsctropic Electrically Conductive Adhesive Transfer
241, |Tape 9787, 3M Electronics Markets Materials Division, 60-5002-0350-4, 8 pages,
2004, 3M.

AARON, Roy K. et al, "Therapeutic Effects of Electromagnetic Fields in the

242, |Stimulation of Connective Tissue Repair,” Journal of Cellular Biography, 52{1).42-8,
May 1993, Wiley-Liss, inc.

AmGel Technologies, "AGB03 Sensing Gel, Sensing Gel Desighed for ECG

Examirper Cite
Initials No.

240.

243 | Applications,” AG603-3/10, 1 page, 2010,

544 AmGel Technologies, "AG702 Stimulating Gel, Stimulating Gel Designed for carbon
" [film," AG702-02/08, 1 page, 2006.

545 AmGel Technologies, "AG902-184/229 Grounding Gel, Grounding Gel Designed for

Electrosurgical Pads," AGS02 Series, 1 page, 2010.

246. |AmGel Technologies, "Release Films," 1 Page, July 25, 2006, Revision 1.

247 Australian Patent Application No. 2007303223 filted October 2, 2007 in the name of

"~ |EMKinetics, Inc., Office Action mailed September 7, 2010.

BALMASEDA, Marion T. Jr_, et al_, "Burns in Functional Electric Stimulation: Two
248. |Case Reports,” Archives of Physical Medicine and Rehabilitation, vol. 38, pp. 452-
453, July 1987

Biowave Corporation, "510(k) Summary for the Biowave Deepwave Neuromodulation

249. Pain Therapy Device," 6 pages, Appendix B, December 13, 2005.
550 Biowave Corporation, "010(k} Summary for the Biowave Deepwave Neuromodulation
" |Pain Therapy Device,” 7 pages, Appendix E, August 15, 2006.
251 Biowave Corporation, "Percutaneous Neuromodulation Pain Therapy System.”
" |deepwave, RevBi080926, 2008.
250 BiueCross BlueShield of Kansas City, "Percutaneous Elecirical Nerve Stimulation
* |{PENS) and Percutaneous Neuromoduiation Therapy (PNT)." 7 pages, 1988.
BODHALE, D.W. et al., "Design, fabrication and analysis of silicon microneedies for
553 transdermal drug delivery applications,” Proceedings of the 3rd International

Conference on the Development of BME in Vietham, pages 84-88, January 11-14
2010.
254, |BRUCE, C.J. et al., "intracardiac Echocardiography." European Journal
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Echocardiography, Volume 2, pages 234-244, 2001, The European Society of
Cardiology.

CABODEVILA G et al, "An overview on drug delivery using microneedies”, Instifufe
255. |FEMTO-ST, Dept LPAMO, 24 pages, October 2005, Workshop Micro Dosing
Systems.

255 A y uup.nwww.ucnLiucupm.bun:,
* |10 pages.
CHO, S. et al, "Microneedle Electrode Array for Electroporation of Skin for Gene
257. |Therapy." 2 pages, 2005, Controlled Release Society 32nd Annual Meeting and
Exposition TRANSACTIONS.
CURLEY, S. et al, "Radiofrequency Ablation of Unresectable Primary and Metastatic
258. |Hepatic Malignancies." Annals of Surgery, Volume 230{1):1-8, 1999 Lippincott
Williams & Wilkins, Inc.
CystolMedix, Inc., "Percutaneous Tibial Nerve Stimulation via Urgent ® PC
258, |Neuromodulation System - An Emerging Technology for managing Overactive
Bladder," Business Briefing: Global Surgery, 6 pages, 2004.

L]

3 b L n,
ol b e e e b e bl e S :

60, hitp://www._ebimedical. com/products/fracture/bonehealing.htmi, 5 pages.

261. |Fallon Community Health Plan, "Spinal Cord Stimulation,” 4 pages, 2006.
GRUNDFEST H. et al., "Stainless Steel Micro-Needle Electrodes Made by

262. |Electrolytic Pointing,” Review of Scientific Insfruments, Volume 21(4}.2 pages, 1950,
American instifute of Physics.

HARVINDER 5. Gill et al.| "Effect of microneedle design on pain in human subjects ”
263. |NIH Fublic Access Author Manuscript, 24{7}. 585-594, September 2008, Clinical
Journal of Pain.

HUBER, D E. et al., "Popliteal Vein Compression Linder General Anaesthesia,"
264. |European Journal of Vascular and Endovascufar Surgety, Volume 37, pages 464-
469, 2009, Elsevier Lid.

International Patent Application No. PCT/US2007/080196 in the name of

265, |[EMKINETICS, INC. filed October 2, 2007, international Search Report and Written
Opinion mailed April 24, 2008.

International Patent Application No. PCT/US2010/043142 in the name of

266. |EMKINETICS, INC. filed July 23, 2010, International Search Report and Written
Opinion mailed September 24, 2010.

International Patent Application No. PCT/US20810/043143 in the name of

267. |EMKINETICS, INC. filed July 23, 2010, international Search Report and Written
Opinion mailed September 15, 2010.

International Patent Application No. PCT/US2010/054167 in the name of

268. |[EMKINETICS, INC. filed Qctober 26, 2010, International Search Report and Written
Opinion mailed December 23, 2010.

International Patent Application No. PCT/AUS2010/054353 in the name of

269 |EMKINETICS, INC. filed October 27, 2010, International Search Report and Written
Opinion mailed December 28, 2010.
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~7q | ISSEROFF, Roslyn R. et al., "Beta Adrenergic Receptor (BAR) Signaling as a novel

target Tor oplimizing skin wound healing”, 5 pages.

JACOBSON, Jerry | et al, "Low-Amplitude, Extremely Low Frequency Magnetic
571 Fields for the T_rea’gment of Ostecarthritic Knees: A Double-Blind C!Fnical Study,”

" |Electromagnetic Flelds and Human Health. Fundamental and Applied Research, pp.
363-364, September 17-24 2002, Proceedings of the Third international Conference.
JASPER, H. et al., "Unipolar Electromyograms of Normal and Denervated Human
272, |Muscle," pages 231-244, Oclober 12, 1948, Department of Neurology and
Neurosurgery, McGill University, and Montreal Neurclogical institute.

~7a  |KRAVITZ S et al., "Microneedles for In-Situ/in-vive Electrochemical Sensor

Applications, 1 page, Sandia National Laboratories.
KURTZKE, John F ., "Epidemiology of Spinal Cord tnjury " IV Panamerican Congress

274 | of Neurology, 18(2-3): 157-90, 93, 1975,
575 LIN et al., "Magnetic Stimuiation of the Bladder in Dogs,” AAEM Annual Meeting
© 11983, Muscle & Nerve, October 1993 (Abstract)
576 LUTTGE, R. "Microneedle array electrode for human EEG recording," IFMBE
"~ |Proceedings 22, pages 1246-1249, 2008, Springer-Verlag Berlin Heidelberg 2008.
577 MAASS et al | "Coniacliess Nerve Stimuiation and Signal Detection by inductive

Transducer,” Syrmposium on Application of Magnetism in Bioengineering, 1969.
MCFARLANE, J.P. et al., "Acute Suppression of idiopathic Detrusor Instability with
278. |Magnetic Stimulation of the Sacral Nerve Roots," British Journal of Urclogy, 80(5):
734-41, November 1997.

MORRISON, P.R. et al | "Radiofrequency Ablation of Thoracic Lesions: Part |,

278. |Experiments in the Normal Porcine Thorax," American Journal of Roenfgenology,
2005;184:375-380, February 2005, American Roenigen Ray Saciety.

NeuroStar TMS Therapy, "NeuroStar TMS Therapy® Recipient of Medicat Design
Excellence Award, PRNewswire. 3 pages, April 2008.

Newmark, Inc., "Standard Products, Highest Quality Components, Designed &

281. |Produced Exclusively for Electrode Manufacturers,” Innovation by Design Newmark,
2 pages, www newmarkine com/std_prods.htm, printed on May 3, 2010.

NOBLE, J H. et al, "Automatic segmentation of the facial nerve and chorda tympani
282. |in CT images using spatially dependent features values”, Medical Phsysics, Volume
35{12}, pages 5375-5384, December 2008, American Association Physical Medicine.
PATEL, G. et al., "Microneedles: The option for painiess delivery ®

283. |www.pharmainfo.net/reviews/microneedles-option-painfess-delivery, 6 pages, printed
on Seplember 8, 2008.

Publed, U.S. National Library of Medicine National Institfutes of Health, microneedle
284. |array electrode - Pub Med results, www._ncbi nim nig gov/sites/entrez, 2 pages,
Search performed on April 22, 20140,

PubMed, U.S. National Library of Medicine National Institutes of Heaith, microneedle
285, |electrode - Pub Med resuits, www ncbi nlm nig.gov/sites/entrez, 7 pages, Search
performed on April 22, 2010.

286. |SCHAEFER, O. et al., "CT-guided radiofrequency ablation of a bronchogenic

280.
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carcinoma," The British Journal of Radiofogy, 76 (2003}, pages 268-270, 2003, The
British Institute of Radiclogy.

SHAFIK, Ahmed, "Magnetic Stimulation: A Novel Method for Inducing Evacuation of
287. |the Neuropathic Rectum and Urinary Bladder in a Canine Madel " Urology 54(2}:
368-372, August 1999,

SHERIDAN, MT. et al., "Pretreatment apoplosis in carcinoma of the cervix cotrelates
288. |with changes in tumour oxygenation during radiotherapy,” British Journal of Cancer,
82{6).1177-1182, 2000 Cancer Research Campaign.

SIVAGANGABALAN, G. et al., "Comparison of Electroanatomic Contact and
Noncontact Mapping of Ventricular Scar in a Postinfarct Ovine Model With Intramural
289. |Needie Electrode Recording and Histological Validation,” Circufation: Arrhythmia and
Electraphysiology, Journal of the American Heart Association, Volume 1:363-369,
2008, American Heart Association.

SOLBIATI L. et al, "Percutaneous US-guided Radio-Frequency Tissue Ablation of
280. |Liver Metastases: Treatment and Follow-up in 16 Patients,” Radiology, 202{1):195-
203, 1997 L.5. RENA.

291. |The Magstim Company Lid, "Air Film Coll " Magstim, 4 pages, 2007.

590 THON, W.F._ et al | "Neuromodulation of voiding dysfunction and pelvic pain," World

| Journal of Urclogy, VVolume 9. pages 138-141, 1891, Springer-Verlag.

TROCK, David H., "Electromagnetic Fields and Magnets investigational Treatment
293, |for Musculoskeletal Disorders,” Rheumatic Diseases Clinics of North America, vol.
26, No. 1., February 2000.

TROCK, David H_, et al., "The Effect of Pulsed Electromagnetic Fields in the
Treatment of Osteoarthritis of the Knee and Cervical Spine. Report of Randomized,
Double Blind, Placebo Controlled Trials," The Journal of Rheumatology, 1903-1911,
1994.

205 T\lnn Agbhoehae H3020 naolﬁnaﬁl Hdboriio

284

U S. Patent Application No. 12!815 348 filed June 14 2010 in the name of Reyciel et

296. al., non-final Office Action dated February 14, 2011.

5a7 U.S. Patent Application No 10/077 434 filed February 19, 2002 in the name of
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application No.: 12/508,529

Confirmation No: 8186

Filing Date; July 23, 2000

Inventor{s): Daniel R. BURNETT et ab.

Title: METHOD AND APPARATUS FOR MAGNETIC INDUCTION
THERAPY

Examiner: Catherine E. Burk

>3

Group At Uit 3735

RESPONSE TO RESTRICTION REQUIREMENT

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
Sir:

This 15 in response 1o the restriction requirement set forth 1n the Office Action matled
July 2. 2012 for which a response was due on August 2, 2012, Filed herewith is a Petition
and fee for a S-month extension of time, thereby extending the deadline for response to
Janpary 2, 2013, Accordingly, this response 1s timely filed.

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

Remarks begin on page 10 of this paper.
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AMENDMENTS TO THE CLAIMS

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

in the claims

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

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

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

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

said af least one sensor.

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

-~

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

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

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

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

from a surface of the electrade.

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

transmit an electrical signal to an overlying electrode.

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

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

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

transmit an electrical signal to an overlying electrode.

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

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

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

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

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

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

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

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

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

in the range of about 100 to 150 microns.

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

coil.

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

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

conductive coil to said electrode needle.

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

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

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

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

said at least one senzor.

19, (Original), An energy emitting system for providing a medical therapy
COMPHSING.

at feast one microneedle patch comprnised of a microneadle array deposited on a
surface of at least one electrode, where said at least one microneedle patch is configured to
generate an electrical or magnetic stimulus focused on a target nerve in proximity to the at
least one conductive microneedle patch; and

a controller coupled to said at least one microneedle patch.

200 (Original): The system of claim 19, further comprising at least one sensor

configured to detect the elecirical conduction in the target nerve or muscle stimulation and

attachable 1o a skin surface w proximity o a target nerve or muscle.

21, {Onginal): The system of claim 20, wherem the electrical or magnetic stimulus

generated by said at least one microneadle patch s varied according to the electrical

D
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conduction or muscle simulation 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
transmiit an electrical signal to an overlying electrode.

24, {Oniginaly. The system of ¢laim 23, wherein said microneedle comprises metal,
silicon, biocompatible polymers, titanium, silver, or suture matenal.

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

26, {(Originaly: The system of claim 19, wherein said microneedle array comprises
at least one nucroneedle 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, {Oviginal): The system of ¢laim 19, wherein said microncedie array comprises
at least one microneedle baving a diameter in the range of about { to 100 microas.

28, (Original): The system of claim 27, wherein a diameter of said microneedie is
in the range of about 10 to 30 microns.

29 {Onginal): The system of claim 19, wherein said microneedle array comprises
at least one nucroneedie having a length in the range of about 1 fo 150 microns.

30, {Onginal): The svstem of ¢laim 29, wherein a length of said microneedle is in
the range of about 100 to 130 microns.

31, (Original): The system of claim 19, further comprising an elecirode needle
coupled to said controller and having an end insertable tto a sabject’s body in proximity 1o a
stimulation site, wherein said needle is inductively coupled to said at least one conductive
microneedie patch.

32, {Ornginal): The system of claim 31, wherein said at least one nucroneedle patch

1s 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 paich to

said electrode needle.

33, (Oniginal): The system of claim 32, further comprising at least onpe conductive
coil positioned distal 10 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 sawd electrode needle.

34, (Original) An energy emitting systen for providing a medical therapy
comprising:

at least one conductive microneedie patch comprised of a microneedle atray
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
glectrode and a distal tip having a bulb extending from said distal tip 1o provide for anchoring
of said microneedie into a subject’s skin, said microneedle patch configured to deliver an
electrical or magnetic stimulus to a target nerve in proximity 1o the at least one conductive
microneedle patch;

at {east one sensor configured to detect electrical conduction in the target nerve oy
muscie stimulation and attachable to g skin surface in proximity 1o a target nerve or muscle;
and

a controtier coupled 1o said at least one conductive microneedle patch and in

communication with said at least one sensor,

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

at feast 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
feast one coil;

an electrode needle baving an end insertable into a subject’s body n proximity to a
stimulation site, wherein said needle is 1nductively 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 clain 33, wherein said at least one conductive coil
is positioned distal to said stimulation site such that upon activation of said controller a
current raverses 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 feast 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 g target
nerve or muscle, wherein the magnetic field generated by said at least one conductive coil s
varied based on the muscle stimulation or electrical conduction detected by said at least one

sensor to ensure adequate therapeutic stinnedlation.

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

positioning a first portion of a subject’s body, the subject exhibiting symptoms
associated with urinary incontinence, relative to an energy emiting 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 enutting device;

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

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

reducing svmptoms associated with urinary incontinence,

39, (Withdrawn}. The method of claim 38, wherein the energy generator comprises

a conductive coil for generating a nagnetic field.

40, (Withdrawn): The method of clainy 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 cotl disposed within or along a housing.

42, (Withdrawn), The method of ¢laim 38, wherein the energy generator comprises

o

a microneedie patch for producing a magnetic field or electrical stimulus.
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43, (Withdrawn): The method of claim 38, wherein a nerve that mnervates the

pelvic floor comprises the pudendal nerve or sacral plexus.

44, (Withdrawn): The method of clanm 38, wherein symptoms associated with
urinary incontinence comprise urinary leakage, loss of bladder control and the mability 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 af least one

sensor positioned along a second portion of the body.

46, (Withdrawn): The method of claim 43, wherein the sensor comprises a

microneedie array.

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

popliteal fossa.

48, (Withdrawn): The method of claim 45, further comprising adjosting the corrent
via a controtler in communication with the energy generator according to a signal received
from the sensor indicative of the nerve conduction,

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

generator.

S0, {Withdrawn): The method of claim 48, wherein adjusting comprises adjosting a
position of the at feast one coil relative 1o the first portion of the subject’s body to re-focus
the magnetic field on the tibial nerve.

510 (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 clamm 39, wherein the conductive coil is operated
at about 10 to 20 hertz to generate a magnetic field of about 25 1o 1.5 tesla for a duration of

about 30 minutes per day.

4. (Withdrawn): A method of treating a subject with uninary incontinence
COMPHSInG:

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

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

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

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

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

reducing symptoms associated with uninary incontinence.
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2

REMARKS

Clamm 1-54 were presented for examination at filing. The requirement for restriction
set out four groups of claims. In response, Applicants hereby elect Group 1l {claims 19-34},
without traverse.

Accordingly, Applicants believe that, 1o hight of the election presented heren, clamms
19-34 are presently under consideration and claims 1-18 and 35-34 are withdrawn.
Apphcants expressly reserve their nght ander 35 US.C. § 121 to file one or more divisional
applications directed to the non-elected subject matter during the pendency of this
application, or an apphcation claiming priority from this application. Applicants respectfully
request examination of the elected subject matter on the merits.

in the event the appropriate foe and/or petition 15 not filed herewith and the US.
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 comnection with

this filing to Deposit Account No., $8-3973 referencing Attorney Docket No.

EMENNZ00301. However, the Commissioner is not authorized to charge the cost of the

issue fee to the Deposit Account.

Respectfully submitted,

Steven M. Giovanneliy/

Steven M. Giovanuetti
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: (0650)284-2180
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Apphecation No.: 12/508,529

Confirmation No.. 8186

Filing Date: July 232009

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

Title: METHOD AND APPARATUS FOR MAGNETIC INDUCTION
THERAPY

Examiner: Catherine E. Burk

Group Art Umi: 3738

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT

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

Alexandria, VA 22313-1450
Sir:

Pursuant to 37 C.FR. §1.97 and §1.98, Applicants submit for consideration in the
above-captioned application the documents listed on the attached Form PTO/SB/08ab.
Copies of the documents were previously submitted in an Information Disclosure Statement
andfor Office Action, divected to the related Application Number 11/866 329, filed October
2, 2007, and accordingly, copies are not included herewith. The Examiner is requested to
make these documents of record 10 the application.

This lnformation Disclosure Statement 13 submitted within three months of the
application filing date or before mailing of a first Office Action on the menits; accordingly,
no fee or separvate requurements are required.

Applicants wonld appreciate the Examiner initialing and returning the Form
PTO/SBO8a/, indicating that the information has been considered and made of record

herein.
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The information contamed in this Information Disclosure Statement under 37 CFR.
§1.97 and §1.98 is not to be construed as a representation that: (1) a complete search has
been made; (i1} additional information material to the examination of this application does
acenrate or enabhing; or (1v) the above information constitutes prior art to the sabject
invention.

In the event the appropriate fee and/or petition 1s not filed herewith and the U.S.
Patent and Trademark Office determines that an extension and/or other relief 1s required,
Applicants petition for any required relief including extensions of time and authorize the
Commissioner 10 charge the cost of such petitions and/or other fees due in connection with

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

EMEKNNZ00301. However, the Conunissioner 18 not authorized to charge the cost of the

issue fee to the Deposit Account.

Respectfully submitted,

/Steven M. Giovanneiy/

Steven M. Giovannetts
Registration No. 51,739

Customer No, 40518
Levine Bagade Han LLP
2400 Geng Road, Saite 120
Palo Alte, CA 94303
Direct: {650} 646-2570
Fax: (650} 284-2180
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Application No. Applicant(s)

12/508,529 BURNETT ET AL.
Office Action Summary Examiner Art Unit

CATHERINE E. BURK 3735

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

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 1 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, 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)X] Responsive to communication(s) filed on 23 July 2009.
2a)[] This action is FINAL. 2b)[] This action is non-final.
3)[J An election was made by the applicant in response to a restriction requirement set forth during the interview on
___ ;therestriction requirement and election have been incorporated into this action.
4)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

5)X Claim(s) 1-54 is/are pending in the application.

5a) Of the above claim(s) ______is/are withdrawn from consideration.
6)[] Claim(s) ____is/are allowed.
7)0 Claim(s) _____is/are rejected.
8)[] Claim(s) is/are objected to.
9 Claim(s) 1-54 are subject to restriction and/or election requirement.

Application Papers

10)[] The specification is objected to by the Examiner.
11)[] The drawing(s) filed on is/are: a)[_] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
12)[C] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

13)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)[J Al b)[JSome * ¢)[] None of:
1. Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No. ____
3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) D Notice of References Cited (PTO-892) 4) D Interview Summary (PTO-413)
2) [] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. _
3) [] Information Disclosure Statement(s) (PTO/SB/08) 5) ] Notice of Informal Patent Application
Paper No(s)/Mail Date ______. 6) D Other:
U.S. Patent and Trademark Office
PTOL-326 (Rev. 03-11) Office Action Summary Part of Paper No./Mail Date 20120620
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Application/Control Number: 12/508,529 Page 2
Art Unit: 3735

DETAILED ACTION

Election/Restrictions
1. Restriction to one of the following inventions is required under 35 U.S.C. 121:
l. Claims 1-18, drawn to an energy emitting system comprising a coil and a
sensor, classified in class 600, subclass 13.
Il. Claims 19-34, drawn to an energy emitting system comprising a
microneedle patch, classified in class 607, subclass 41.
1. Claims 35-37, drawn to an energy emitting system comprising a coil and
an electrode needle, classified in class 600, subclass 13.
V. Claims 38-54, drawn to a method of treating a subject with urinary
incontinence, classified in class 600, subclass 9.
The inventions are distinct, each from the other because of the following reasons:
2. Inventions | and Il are directed to related products. The related inventions are
distinct if: (1) the inventions as claimed are either not capable of use together or can
have a materially different design, mode of operation, function, or effect; (2) the
inventions do not overlap in scope, i.e., are mutually exclusive; and (3) the inventions as
claimed are not obvious variants. See MPEP § 806.05(j). In the instant case, the
inventions as claimed have a materially different design and mode of operation. Group |
requires a conductive coil to provide a magnetic field to stimulate a target nerve. Group
Il requires a microneedle array to generate a magnetic or electrical stimulus with no coil

requirement. Group | discloses a microneedle array however this is only for sensing
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and need not be able to stimulate. Furthermore, the inventions as claimed do not
encompass overlapping subject matter and there is nothing of record to show them to
be obvious variants.

3. Inventions | and III are directed to related products. The related inventions are
distinct if: (1) the inventions as claimed are either not capable of use together or can
have a materially different design, mode of operation, function, or effect; (2) the
inventions do not overlap in scope, i.e., are mutually exclusive; and (3) the inventions as
claimed are not obvious variants. See MPEP § 806.05(j). In the instant case, the
inventions as claimed have materially different designs and modes of operation. Group
| uses a coil to provide a magnetic field which stimulates a nerve and senses the
stimulation with a sensor. Group Il uses a coil in combination with an electrode needle
which is inserted into a subject’s body to stimulate the nerve and does not include a
sensor. Group | does not recite an electrode needle. Furthermore, the inventions as
claimed do not encompass overlapping subject matter and there is nothing of record to
show them to be obvious variants.

4. Inventions | and IV are related as process and apparatus for its practice. The
inventions are distinct if it can be shown that either: (1) the process as claimed can be
practiced by another and materially different apparatus or by hand, or (2) the apparatus
as claimed can be used to practice another and materially different process. (MPEP §
806.05(e)). In this case the apparatus as claimed can be used to carry out materially

different processes such as stimulating nerves other than the tibial nerve or for focusing
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magnetic fields on other areas of the body for other purposes such as brain stimulation
or pain therapy.

5. Inventions Il and Ill are directed to related products. The related inventions are
distinct if: (1) the inventions as claimed are either not capable of use together or can
have a materially different design, mode of operation, function, or effect; (2) the
inventions do not overlap in scope, i.e., are mutually exclusive; and (3) the inventions as
claimed are not obvious variants. See MPEP § 806.05(j). In the instant case, the
inventions as claimed have materially different designs and modes of operation. Group
Il uses a microneedle patch to magnetically or electrically stimulate a target nerve.
Group Il uses a conductive coil and an electrode needle to stimulate a target nerve.
Since group Il uses a microneedle patch and group Il uses a conductive coil, they have
different designs and modes of operation. Furthermore, the inventions as claimed do
not encompass overlapping subject matter and there is nothing of record to show them
to be obvious variants.

6. Inventions Il and IV are related as process and apparatus for its practice. The
inventions are distinct if it can be shown that either: (1) the process as claimed can be
practiced by another and materially different apparatus or by hand, or (2) the apparatus
as claimed can be used to practice another and materially different process. (MPEP §
806.05(e)). In this case the apparatus as claimed can be used to carry out materially
different processes such as stimulating nerves other than the tibial nerve or for focusing
electric fields on other areas of the body for other purposes such as brain stimulation or

pain therapy.
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7. Inventions Il and IV are related as process and apparatus for its practice. The
inventions are distinct if it can be shown that either: (1) the process as claimed can be
practiced by another and materially different apparatus or by hand, or (2) the apparatus
as claimed can be used to practice another and materially different process. (MPEP §
806.05(e)). In this case the apparatus as claimed can be used to carry out materially
different processes such as stimulating nerves other than the tibial nerve or for focusing
magnetic fields on other areas of the body for other purposes such as brain stimulation
or pain therapy.

8. Restriction for examination purposes as indicated is proper because all these
inventions listed in this action are independent or distinct for the reasons given above
and there would be a serious search and/or examination burden if restriction were not
required because at least the following reason(s) apply:

The claims have acquired a separate status in the art due in light of their
divergent subject matter and classification. Each group would also require a different
field of search and non-overlapping search strings and strategies.

Applicant is advised that the reply to this requirement to be complete must
include (i) an election of a invention to be examined even though the requirement
may be traversed (37 CFR 1.143) and (ii) identification of the claims encompassing
the elected invention.

The election of an invention may be made with or without traverse. To reserve a
right to petition, the election must be made with traverse. If the reply does not distinctly

and specifically point out supposed errors in the restriction requirement, the election
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shall be treated as an election without traverse. Traversal must be presented at the time
of election in order to be considered timely. Failure to timely traverse the requirement
will result in the loss of right to petition under 37 CFR 1.144. If claims are added after
the election, applicant must indicate which of these claims are readable upon the
elected invention.

Should applicant traverse on the ground that the inventions are not patentably
distinct, applicant should submit evidence or identify such evidence now of record
showing the inventions to be obvious variants or clearly admit on the record that this is
the case. In either instance, if the examiner finds one of the inventions unpatentable
over the prior art, the evidence or admission may be used in a rejection under 35 U.S.C.
103(a) of the other invention.

9. A telephone call was made to Steven Giovannetti on June 20th, 2012 to request
an oral election to the above restriction requirement, but did not result in an election
being made.

10.  Applicant is reminded that upon the cancellation of claims to a non-elected
invention, the inventorship must be amended in compliance with 37 CFR 1.48(b) if one
or more of the currently named inventors is no longer an inventor of at least one claim
remaining in the application. Any amendment of inventorship must be accompanied by

a request under 37 CFR 1.48(b) and by the fee required under 37 CFR 1.17(i).

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to CATHERINE E. BURK whose telephone number is
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(5671)270-7130. The examiner can normally be reached on Monday-Friday 9:00 am -
5:30 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.

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.

/Charles A. Marmor, II/
Supervisory Patent Examiner
Art Unit 3735

/C. E.B./
Examiner, Art Unit 3735
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P.O. Box 1450

Alexandria, VA 22313-1450
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Respecttully submitted,

/Steven M. Giovannetty/

Steven M. iovannetti
Registration No. 51,739
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12/508,529 07/23/2009 Daniel Rogers Burnett EMKNNZ00301
CONFIRMATION NO. 8186
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000000042380369

PALO ALTO, CA 94303

Title:METHOD AND APPARATUS FOR MAGNETIC INDUCTION THERAPY

Publication No.US-2010-0168501-A1
Publication Date:07/01/2010

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set forth
in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's Office of
Public Records. The Office of Public Records can be reached by telephone at (703) 308-9726 or (800) 972-6382,
by facsimile at (703) 305-8759, by mail addressed to the United States Patent and Trademark Office, Office of
Public Records, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and the

dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through the Patent
Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and
Retrieval (PAIR) system. The direct link to access this status information is currently http://pair.uspto.gov/. Prior to
publication, such status information is confidential and may only be obtained by applicant using the private side of
PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1

-318-



UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMSQIND CLAIMS
12/508,529 077232009 3766 1851 EMKNNZ00301 54 7
CONFIRMATION NO. 8186
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PALO ALTO, CA 94303
Date Mailed: 03/24/2010

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Applicant(s)
Daniel Rogers Burnett, San Francisco, CA;
Christopher Hermanson, Santa Cruz, CA;
Power of Attorney: The patent practitioners associated with Customer Number 40518

Domestic Priority data as claimed by applicant
This application is a CIP of 11/866,329 10/02/2007
which claims benefit of 60/848,720 10/02/2006

Foreign Applications

If Required, Foreign Filing License Granted: 08/04/2009

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 12/508,529

Projected Publication Date: 07/01/2010
Non-Publication Request: No

Early Publication Request: No
** SMALL ENTITY **
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Title

METHOD AND APPARATUS FOR MAGNETIC INDUCTION THERAPY
Preliminary Class

607

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

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

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

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

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184
Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

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

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

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

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).
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Date Mailed: 03/24/2010

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 03/12/2010.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

/mbayou/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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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 Rogers BURNETT et al.

Title: METHOD AND APPARATUS FOR MAGNETIC INDUCTION
THERAPY

Examiner: Not Yet Assigned

Group Art Unit: 3766

RESPONSE TO NOTICE TO FILE MISSING PARTS

Mail Stop Missing Parts
Commissioner for Patent
P.O. Box 1450
Alexandria, VA 22313-1450
Sir:
This is in response to the Notice to File Missing Parts dated August 12, 2009 for
which a response was due on October 12, 2009. Filed herewith is a Petition and tee for a
five-month extension of time, thereby extending the deadline for response to March 12, 2010.

Accordingly, this response is timely filed. Applicants respectfully submit:
1. Supplemental Appiication Data Sheet

2

Fully executed Declaration

Replacement Drawings

B

Power of Attorney with Statement under 37 CFR 3.73(b) and a copy of an

exccuted Assignment

ot

Petition for Extension of Time
6. Surcharge for a late declaration and or fees is being concurrently submitted via
EFS-Web.

| of 2

-323-




Application No.: 12/508,529 Attorney Docket No.: EMKNNZ00301

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 Depesit Account Neo. 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 subsitted,

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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PTO/SB/14 (07-07)
Approved for use through 06/30/2010. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

Attorney Docket Number | EMKNNZ00301

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | METHOD AND APPARATUS FOR MAGNETIC INDUCTION THERAPY

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2

Poartions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

Applicant Information:
Applicant 1

Applicant Authority ®Inventor | (JLegal Representative under 35 U.S.C. 117 (OParty of Interest under 35 U.S.C. 118

Prefix| Given Name Middle Name Family Name Suffix
Daniel Rogers BURNETT

Residence Information (Select One) (¢ US Residency () NonUS Residency () Active US Military Service

City | San Francisco State/Province | CA Country of Residencei | US

Citizenship under 37 CFR 1.41(b}) i us
Mailing Address of Applicant:

Address 1 588 Teresita Boulevard

Address 2

City San Francisco State/Province CA

Postal Code 94127 Countryi | US

Applicant 2

Applicant Authority (e Inventor | {)Legal Representative under 35U.S.C. 117 (OParty of Interest under 35 U.S.C. 118

Prefix| Given Name Middle Name Family Name Suffix
Christopher HERMANSON

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

City | Santa Cruz State/Province | CA Country of Residencei | US

Citizenship under 37 CFR 1.41(b) i us
Mailing Address of Applicant:

Address 1 85 Westdale Drive

Address 2

City Santa Cruz State/Province CA
Postal Code 95060 Countryi | US

All Inventors Must Be Listed - Additional Inventor Information blocks may be

generated within this form by selecting the Add button. Add

Correspondence Information:

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

[ ] An Address is being provided for the correspondence Information of this application.
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PTQ/SB/M4 (07-07)

Approved for use through 06/30/2010. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Data Sheet 37 CFR 1.76

Attorney Docket Number

EMKNNZ00301

Application Number

Title of Invention

METHOD AND APPARATUS FOR MAGNETIC INDUCTION THERAPY

Customer Number

40518

Email Address

patent@lbhip.com

| AddEmail |

[Remove Email

Application Information:

Title of the Invention

METHOD AND APPARATUS FOR MAGNETIC INDUCTION THERAPY

Attorney Docket Number| EMKNNZ00301 Small Entity Status Claimed
Application Type Nonprovisional
Subject Matter Utility

Suggested Class (if any)

Sub Class (if any)

Suggested Technology Center (if any)

Total Number of Drawing Sheets (if any)

24

Suggested Figure for Publication (if any)

12

Publication Information:

[ ] Reguest Early Publication (Fee required at time of Request 37 CFR 1.219)

[

Request Not to Publish. | hereby request that the attached application not be published under 35 U.S.
C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the subject of
an application filed in ancther country, or under a multilateral international agreement, that requires publication at
eighteen months after filing.

Representative Information:

Enter either Customer

Number

or complete

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).

section
are completed the Customer Number will be used for the Representative Information during processing.

the Representative Name

below. If both sections

Please Select One:

(&) Customer Number

(O US Patent Practitioner

O Limited Recognition (37 CFR 11.9)

Customer Number

40518

Domestic Benefit/National Stage Information:

This section allows for the applicant to either ¢laim benefit under 35 U.S.C. 119(e), 120, 121, or 365(c}) or indicate National Stage
entry from a PCT application. Providing this information in the application data sheet constitutes the specific reference required by
35 US.C. 119(e) or 120, and 37 CFR 1.78{a){2) or CFR 1.78(a)(4), and need not otherwise be made part of the specification.

Prior Application Status | Pending
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD)

Continuation in part of

11866328

2007-10-02

Prior Application Status | Expired
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD)

11866328

non provisional of

60848720

2006-10-02

EFS Web2.2.2
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PTO/SB/14 (07-07)

Approved for use through 06/30/2010. OMB 0651-0032

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

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

Attorney Docket Number | EMKNNZ00301

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention METHOD AND APPARATUS FOR MAGNETIC INDUCTION THERAPY

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

by selecting the Add button. Add

Foreign Priority Information:

This section allows for the applicant to claim benefit of foreign priority and to identify any prior foreign application for which priority is
not claimed. Providing this information in the application data sheet constitutes the ¢laim for priority as required by 35 U.S.C. 119(b)
and 37 CFR 1.55(a).

| Remove |
Application Number Country | Parent Filing Date (YYYY-MM-DD} Priority Claimed
(® Yes () No
Additional Foreign Priority Data may be generated within this form by selecting the
Add
Add button.

Assignee Information:

Providing this information in the application data sheet does not substitute for compliance with any requirement of part 3 of Title 37
of the CFR to have an assignment recorded in the Office.

Assignee 1
If the Assignee is an Organization check here. []
Prefix Given Name Middle Name Family Name Suffix

Mailing Address Information:

Address 1

Address 2

City State/Province
Country [ Postal Code
Phone Number Fax Number
Email Address

Additional Assignee Data may be generated within this form by selecting the Add

button. Add

Signature:

A sighature of the applicant or representative is required in accordance with 37 CFR 1.33 and 10.18. Please see 37
CFR 1.4(d) for the form of the signature.

Signature |/Steven M. Giovannetti/ Date (YYYY-MM-DD)| 2010-03-12

First Name | Steven Last Name | Giovannetti Registration Number | 51739

EFS Web 2.2.2 -327-



PTO/SB/14 (07-07)

Approved for use through 06/30/2010. OMB 0651-0032

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

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

Attorney Docket Number | EMKNNZ00301

Application Data Sheet 37 CFR 1.76 —
Application Number

Title of Invention METHOD AND APPARATUS FOR MAGNETIC INDUCTION THERAPY

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C_ 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

-328-
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related to
a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection
of this information is 35 U.5.C. 2(b)(2); (2) furnishing of the information sclicited is voluntary; and (3) the principal purpose for which the information is
used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not
furnish the requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

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

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.S5.C. 552)
and the Privacy Act (& U.S.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine
whether the Freedom of Information Act requires disclosure of these records.

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

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

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

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

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

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee,
during an inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records
management practices and programs, under authority of 44 U.5.C. 2904 and 2906. Such disclosure shall be made in accordance with the
GS8A regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such
disclosure shall not be used to make determinations about individuals.

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

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the
USPTO becomes aware of a violation or potential violation of law or regulation.

EFS Web 2.2.2 -329-



Docket No.: EMKNNZQ0301 PTOISBAA (07-07)
Approved for yse through 08/30/2010. OMB 0651-0032

U.5. Patent and Trademark Office; U.5. DEPARTMENT OF COMMERCE

Ungier the Paperwork Reduction Act of 1385, no persons are required 1o respond to a coliection of information unless if displays a valid OMB controt number.

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

Titeof |METHOD AND APPARATUS FOR MAGNETIC INDUCTION THERAPY

Invention

As the betow named inventor(s), we declare that:
This declaration is directed to:

0 The attached application, or
71 Application No. 12/508,529 filed on _July 23, 2009

] Asamendedon (if applicable);

liwe believe that iiwe amfare the original and first inventer(s) of the subject matter which is claimed and for which a patent is
sought;

/we have reviewed and understand the conlents of the above-identified application, including the claims, as amended by any
amendment specifically referred to above;

Iiwe acknowiedge the duty io disciose to the United States Patent and Trademark Office all information known to mefus 1o be
material to palentability as defined in 37 CFR 1.58, including for continuation-in-part applications, material information which
became available between the filing date of the prior application and the national or PCT International filing date of the
continuation-in-part application.

WARNING:

Petitionerfapplicant is cautioned to avoid submilting personal information in documents filed in a patent application that may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card
numbers (other than a check or credit card autharization form PTQ-2038 submitted for payment purposes) is never required by
the USPTO to support a petition or an application. f this lype of personal information is included in documents submitted to
the USPTO, petitioners/applicants should consider redacting such personal information from the documents before submitting
them to the USPTO. Petilionerfapplicant is advised that the record of a pateni application is available to the public after
publication of the application (unless a non-publication request in compliance with 37 CFR 1,213(a) is made in the application)
or issuance of a patent. Furthermore, the record from an abandoned application may also be available to the public if the
application is referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card
authorization forms PT0O-2038 submitted for payment purposes are nol retained in the application file and therafore are not
publicly available,

All statements made herein of myfour own knowledge are true, all statements made herein on information and belief are
believed 1o be true, and further that these statements were made with the knowledge that willful false statements and the like arJ-
punishable by fine or impriscnment, or bolh, under 18 U.8.C. 1001, and may jeopardize the validity of the application or any
patent issuing thereon.

FULL NAME OF INVENTOR(S) 1
R ;
Inventor one; _Daniel Rogers BURNETT Date: L I ( qm_; L‘q
A T
Signature: _ Pl Citizen of: US
Inventor two; _Christopher HERMANSON Date: ;’/,/!/ v, ,_,, o
- KT e . /
Signature: __. e I Citizenof: US
ﬁ I Additional inventors or a legal reprasentative are being named on additional form(s) altached hereto.

This coflection of information is required by 35 U.S.C, 115 and 37 CFR 1.63. The information is required to abtaln or retain a bensiit by the public which is 1o fife
(and by tha USPTO to process) an application. Confidentiality is govemed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collsction is eslimated to take 1
minute to complete, including gathering, preparing. and submitling the complaled appfication form to the USPTO. Time wilt vary depending upon (he individual
case. Any comments on the amount of time you require to complete this form andlor suggestions for reducing this burder, should be sent to the Chief Information
Officer, U.5. Palent and Trademark Office, LS. Depariment of Commerce, P.C. Box 1450, Alexandnia, VA 22313-1450, DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.Q. Box 1450, Alexandria, VA 22313-1450.

if you need assistance in completing the form, call 1-800-FT(-9189 and select cption 2,

Page 1 of 1
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Title: METHOD AND APPARATUS FOR MAGNETIC INDUCTION THERAPY
Inventor(s}): Danicl Rogers BURNETT et al.
Application No.: 12/508,528
Attorney Docket No.: EMKNNZO0331
REPLACEMENT SHEET

1/24

FiG. 1
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Title: METHOD AND APPARATUS FOR MAGNETIC INDUCTION THERAPY
Inventor(s}): Danicl Rogers BURNETT et al.
Application No.: 12/508,528
Attorney Docket No.: EMKNNZO0331
REPLACEMENT SHEET
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FIG. 3
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Title: METHOD AND APPARATUS FOR MAGNETIC INDUCTION THERAPY

Inventor(s}): Danicl Rogers BURNETT et al.

Application No.: 12/508,528

Attorney Docket No.: EMKNNZO0331
REPLACEMENT SHEET
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Title: METHOD AND APPARATUS FOR MAGNETIC INDUCTION THERAPY
Inventor(s}): Danicl Rogers BURNETT et al.
Application No.: 12/508,528
Attorney Docket No.: EMKNNZO0331
REPLACEMENT SHEET

424

2 2
g g
S 3
g g

-334-



Title: METHOD AND APPARATUS FOR MAGNETIC INDUCTION THERAPY
Inventor(s}): Danicl Rogers BURNETT et al.
Application No.: 12/508,528
Attorney Docket No.: EMKNNZO0331
REPLACEMENT SHEET

5i24

FIG. 7B
FIG. 7D

FiG. 78
FIG. 7C
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Title: METHOD AND APPARATUS FOR MAGNETIC INDUCTION THERAPY
Inventor(s}): Danicl Rogers BURNETT et al.
Application No.: 12/508,528
Attorney Docket No.: EMKNNZO0331
REPLACEMENT SHEET
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Title: METHOD AND APPARATUS FOR MAGNETIC INDUCTION THERAPY
Inventor(s}): Danicl Rogers BURNETT et al.
Application No.: 12/508,528
Attorney Docket No.: EMKNNZO0331
REPLACEMENT SHEET
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Title: METHOD AND APPARATUS FOR MAGNETIC INDUCTION THERAPY
Inventor(s}): Danicl Rogers BURNETT et al.
Application No.: 12/508,528
Attorney Docket No.: EMKNNZO0331
REPLACEMENT SHEET

824
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FIG. 10

130~

FIG. 11
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Title: METHOD AND APPARATUS FOR MAGNETIC INDUCTION THERAPY
Inventor(s}): Danicl Rogers BURNETT et al.
Application No.: 12/508,528
Attorney Docket No.: EMKNNZO0331
REPLACEMENT SHEET
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Title: METHOD AND APPARATUS FOR MAGNETIC INDUCTION THERAPY
Inventor(s}): Danicl Rogers BURNETT et al.
Application No.: 12/508,528
Attorney Docket No.: EMKNNZO0331
REPLACEMENT SHEET

10/24

FIG. 15
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Title: METHOD AND APPARATUS FOR MAGNETIC INDUCTION THERAPY
Inventor(s}): Danicl Rogers BURNETT et al.
Application No.: 12/508,528
Attorney Docket No.: EMKNNZO0331
REPLACEMENT SHEET
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Title: METHOD AND APPARATUS FOR MAGNETIC INDUCTION THERAPY
Inventor(s}): Danicl Rogers BURNETT et al.

Application No.:

12/508,528

Attorney Docket No.: EMKNNZO0331

REPLACEMENT SHEET
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Title: METHOD AND APPARATUS FOR MAGNETIC INDUCTION THERAPY
Inventor(s}): Danicl Rogers BURNETT et al.
Application No.: 12/508,528
Attorney Docket No.: EMKNNZO0331
REPLACEMENT SHEET
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Title: METHOD AND APPARATUS FOR MAGNETIC INDUCTION THERAPY
Inventor(s}): Danicl Rogers BURNETT et al.
Application No.: 12/508,528
Attorney Docket No.: EMKNNZO0331
REPLACEMENT SHEET

14124

FIG. 21
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Title: METHOD AND APPARATUS FOR MAGNETIC INDUCTION THERAPY
Inventor(s}): Danicl Rogers BURNETT et al.
Application No.: 12/508,528
Attorney Docket No.: EMKNNZO0331
REPLACEMENT SHEET

15124
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Title: METHOD AND APPARATUS FOR MAGNETIC INDUCTION THERAPY
Inventor(s}): Danicl Rogers BURNETT et al.
Application No.: 12/508,528
Attorney Docket No.: EMKNNZO0331
REPLACEMENT SHEET

18124

FIG. 23
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Title: METHOD AND APPARATUS FOR MAGNETIC INDUCTION THERAPY
Inventor(s}): Danicl Rogers BURNETT et al.
Application No.: 12/508,528
Attorney Docket No.: EMKNNZO0331
REPLACEMENT SHEET
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Title: METHOD AND APPARATUS FOR MAGNETIC INDUCTION THERAPY
Inventor(s}): Danicl Rogers BURNETT et al.
Application No.: 12/508,528
Attorney Docket No.: EMKNNZO0331
REPLACEMENT SHEET

18124
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Title: METHOD AND APPARATUS FOR MAGNETIC INDUCTION THERAPY
Inventor(s}): Danicl Rogers BURNETT et al.

Application No.: 12/508,528

Attorney Docket No.: EMKNNZO0331
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Title: METHOD AND APPARATUS FOR MAGNETIC INDUCTION THERAPY
Inventor(s}): Danicl Rogers BURNETT et al.
Application No.: 12/508,528
Attorney Docket No.: EMKNNZO0331
REPLACEMENT SHEET

20/24

FIG. 27

-350-



Title: METHOD AND APPARATUS FOR MAGNETIC INDUCTION THERAPY
Inventor(s}): Danicl Rogers BURNETT et al.
Application No.: 12/508,528
Attorney Docket No.: EMKNNZO0331
REPLACEMENT SHEET
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Title: METHOD AND APPARATUS FOR MAGNETIC INDUCTION THERAPY
Inventor(s}): Danicl Rogers BURNETT et al.
Application No.: 12/508,528
Attorney Docket No.: EMKNNZO0331
REPLACEMENT SHEET
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Title: METHOD AND APPARATUS FOR MAGNETIC INDUCTION THERAPY
Inventor(s}): Danicl Rogers BURNETT et al.
Application No.: 12/508,528
Attorney Docket No.: EMKNNZO0331
REPLACEMENT SHEET
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Title: METHOD AND APPARATUS FOR MAGNETIC INDUCTION THERAPY
Inventor(s}): Danicl Rogers BURNETT et al.
Application No.: 12/508,528
Attorney Docket No.: EMKNNZO0331
REPLACEMENT SHEET
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PTCUSBIAD {01.08)

Appeovad for use through 1213172008, OMB 08510038

.5, Patent and Trademank Office; U.5. DEPARTMENT OF COMMERCE

Under the Paperwork Reduttion Act of 1995, no persons are required to respans 1o & coliection of information unless k displays o valid OMB contre! number.

POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO

t heraby revoke alt previous powers of attomay given in the application identified in the attached statement under

37 CFR 3.73(b).

1 hereby appoint:

E Practilioners associated with the Customer Number: 40518

OR
D Practiionen(s) namead below (if more than ten: patent practitioners are to be named, then a customer number must be used):
Nama Regretration Name Regsiraton

Number ‘ Number

a3 aloMey(s) Of S9ani(s) 10 repreachl the undersigned Detore the Liniad Giates Patent and 1 rademark Ofice (USFT0) In connection with

any and aupatmapp!maﬁonsassmodmmmm&mmﬁamﬁmwmuwmauigmmmMmammmm
aliached to this fom in accordance with 37 GFR 3.73(b).

Please change the comespondence address for the application identified in the atached stalement under 37 CFR3.73(b) to:

40518

m The address essociated with Cuslomer Number:
{R
o o
Individual Name
ress

ity ' Stale 7ip
F Country
Teleghone Emai

Aasignae Nama and Address:
EMKINETICS, INC.

48 Westdale Drive
Santa Cruz, CA 85080

A copy of this farm, together with a statement under 37 CFR 3.73{b} {Form PTO/SB/98 or equivalent) is required to be
filed In each application in which this form [s used. The statement undar 37 CFR 3.73(b) may be completed by one of
the practitionars appointed in this form if the appointed practitioner is authorized to act on behalf of the assignee,

and must identity the app Jication in which this Power of Auomeg is tortm moﬂ.

SIGNATURE of Asslgnee of Record
The individugt whose signoture and (il is supplicd below is suthorized to set on behadl of the axsignee
Signature Date // / [ / &
Name | Chrislopher Hermanson | Tephone /1 § V0 P /b
| Title CEO '

e e e e e e e e T SR R T ST T o T i T S T
This collection of informabion is required by 37 CFR 1.31. 1.32 and 1.33. The inlormation is tequized to oblain or relsin a benefit by he public which i to file (and
by the UBPTO to procoess) an sppbcation. Confidentishily is geverned by 36 L.5.C. 122 and 37 CFR 1.11 and 1.14. This colisclion i estimated Lo Iake J minutes
10 cvmpiate. induding guthering, praparing. and submitiing the completed applization fom to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of bms you requie Lo complete this form andios suggestions for reducing this burdan. should be sent (o the Chiel nformation Offices,
WS, Patenl and Trademark OMes, 1.5, Departmant of Commorcs, PO, Box 1450, Aloxandria, VA 22313-1450. QO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patants, P.0. Box 1450, Alexandria, VA 223131450,

i you reed assistance in complating the form, colt 1-800-PTO-9159 and select cplicn 2.




Docket No.: EMKNNZ00301 PTOISEINS (06-09)

Agproved for use through ©7/3172009. OMB 0651-0031
U.5. Patent and Trademark QOffice; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1985, no persons are required to respond to a collsction of information unless i displays a vaiid OMB control number,

STATEMENT UNDER 37 CFR 3.73(b}
ApplicantiPatent Owner: Daniel Rogers BURNETT et al.

Application No./Patent No.: 12/508,529 Filed/lssue Date: July 12, 2008
Titled:
He METHOD AND APPARATUS FOR MAGNETIC INDUCTION THERAPY
EMKinetics, Inc. _a Corporation
{Name of Assignee) (Type of Assignee, e g, corporation, partnership, university, govemment agency. etc

states that it is:

1. the assignea of the aentire right, title, and interest in;

2. [T] anassignee of less than the entire right, title, and interest in
{The extent (by percentage) of its ownership interest is %), or
3 D the assignee of an undivided interest in the entirety of (a complete assignment from one of the joint inventors was made)
the patent application/patent identified above, by virtue of either:
A An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in

the United States Patent and Trademark Office at Reel . Frame . or for which a
copy therefore is attached.

OR
B. D A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignes as foliows:

1. From: To:

The document was recorded in the United States Patent and Trademark Qffice at
Reel , Frame . or for which a copy thereof is attached.

2. From: To:

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

Real ., Frame . or for which a copy thereof is attached.

3. From: To:

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

Reel , Frame . or for which a copy thereof is attached.

D Additional documenis in the chain of title are listed on a supplemental sheet(s).
As required by 37 CFR 3.73(b)}{1)i), the documentary evidence of the chain of titte from the original owner to the assignee was,
or congurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy (i.e., a true copy of the original assignment documenl(s}) must be submitted o Assignment Division in
accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302 .08)

The undersigned (whose titlg is supplied % ow) is authorized to act on behalf of the assignee.
-y oo MG , March 12, 2010

Sidhature — T Date
Steven M. Giovannetti Attorney of Record
Printed or Typed Name Title

This collectian of information is required by 37 CFR 3.73{b). The information is required {o abtain or retain a benefit by the public which is to file {and by the USPTQ to
process) ah application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complate, inciuding
gathaning, prepanng, and submitting e campltetad applicaton form te the USPTO. Time will vary depending upon the individual case. Any comments on the amount of ime
you require 10 complete this form and/or suggestions for reducing this burden, should be sent o the Chief Information Cfficer, U5 Patent and Trademark Office, U 8.
Dopariment of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissionor
for Patents, P.O. Box 1450, Alexandria, VA 22313-1480.

if you need assistance in complating the form, call 1-B00-PTC-9199 and selact option 2.
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Attorney Docket No.: EMKNNZ00301

ASSIGNMENT
JOINT

THIS ASSIGNMENT, by Daniel Rogers BURNETT and Christopher HERMANSON
{hereinafier referred to as the assignor), residing at 588 Teresita Boulevard, San Francisco, CA
94127, USA and 85 Westdale Drive, Santa Cruz, CA 95060, USA, respectively, witnesseth:

WHEREAS, said assignors have invented certain new and useful improvements set forth
in an application for Letters Patent of the United States entitted METHOD AND APPARATUS
FOR MAGNETIC INDUCTION THERAPY bearing Application No. 12/508,529, filed July 23,
2009; and

WHEREAS, EMKINETICS, INC., a corporation duly organized under and pursuant to
the faws of Delaware and having its principal place of business at 49 Westdale Drive, Santa
Cruz, CA 95060, USA, (hereinafter referred to as the assignee) is desirous of acquiring the entire
right, title and interest in and to said inventions and said application for Letters Patent of the
United States, and in and to any Letters Patent or Patents, United States or foreign, to be obtained
therefore and thereon:

NOW, THEREFORE, for good and sufficient consideration, receipt of which is hereby
acknowledged by assignors, said assignors have sold, assigned, transferred and set over, and by
these presents do sell, assign, transfer and set over, unto said assignee, its successors, legal
represeniatives and assigns, the entire right, title and interest in and 1o the above-mentioned
inventions, application for Letters Patent, and any and all Letters Patent or Patents in the United
States of America and all foreign countries which may be granted therefore and thereon, and in
and to any and all divisions, continuations and continuations-in-part of said application, or
reissues or extensions of said Letters Patent or Patents, and all rights under the International
Convention for the Protection of Industrial Property, the same to be held and enjoyed by said
assignee, for its own use and the use of its successors, legal representatives and assigns, to the
full end of the term or terms for which Letters Patent or Patents may be granted, as fully and
entirely as the same would have been held and enjoyed by the assignors, had this sale and
assignment not been made.

AND for the same consideration, said assignors hereby covenant and agree to and with
said assignee its successors, legal representatives and assigns, that, at the time of execution and
delivery of these presents, said assignors are the sole and lawful owners of the entire right, title
and interest in and to said inventions and the application for Letters Patent above-mentioned, and
that the same are unencumbered and that said assignors have good and full right and lawful
authority to sell and convey the same in the manner herein set forth,

AND for the same consideration, said assignors hereby covenant and agree to and with
said assignee, its successors, legal representatives and assigns, that said assignors will, whenever
counsel of said assignee, or the counsel of its successors, legal representatives and assigns, shall
advise that any proceeding in connection with said inventions, or said application for Letters
Patent, or any proceeding in connection with Letters Patent for said inventions in any country,
including interference proceedings, is lawful and desirable, or that any division, continuation or
continuation-in-part of any application for Letters Patent or any reissue or extension of any
Letters Patent, to be obtained thereon, is lawful and desirable, sign all papers and documents,
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Attorney Docket No.: EMKNNZ00301

1ake all lawful oaths, and do all acts necessary or required to be done for the procurement,
maintenance, enforcement and defense of Letters Patent for said inventions, without charge to
said assignee, its successors, legal representatives and assigns, but at the cost and expense of said
assignee, its successors, legal representatives and assigns. Such cost and expense shall include,
but is not limited to, lost normal compensation of the respective assignor.

AND said assignors hereby request the Commissioner of Patents to issue said Letters
Patent of the United States to said assignee as the assignee of said inventions and the Letters
Patent to be issued thereon for the sole use of said assignee, its successors, legal representatives
and assigns.

Wler S TT

o
Datel " ! Dani€l Rogers BURNETT
:x/{]/ o o :-‘_":‘:,-« R
Date Christopher HERMANSON
2
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PTQISEN22 {07-09)

Approved for use thinugh 07/31/2012. OMB 0651-0031

U.8. Patent and Tradamark Office; UL.S. DEPARMENT OF COMMERCE

Under the paperwork Reduction Acl of 1985, no persons are required to respand 1o a collection of infarmation uniess it displays a valid OMB contral number.

PETITION FOR EXTENSION OF TIME UNDER 37 CFR 1.136(a) Docket Number (Optional)
FY 2009 EMKNZ00301
{Foos pursuant to the Conselidated Appropriations Act, 2005 (H.A. 4813).)
Application Number 12/808,529 Filed July 23, 2009
For  METHOD AND APPARATUS FOR MAGNETIC INDUCTION THERAPY
At Unit 3766 Examiner Not Yet Asgsigned

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

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

Fee Small Entity Feg
[] Onemonth (37 CFR 1.17(a){1) $130 $65 $
[ Two months (37 CFR 1.17{a)(2)) $490 $245 $
[C] Three months (37 CFR 1.17(a}(3) $1110 $555 $.
[0 Four menths (37 CFR 1.17(a)(4)) $1730 $865 $
Five months (37 CFR 1.17(a)(5)) $2350 $1175 s 1175

Applicant claims small entity status. See 37 CFR 1.27.

[] A check in the amount of the fee is enclosed.

Payment by credit card. FornrPFO-2038-ratteched-

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

The Director is hereby authorized to charge any fees which may be required, or credit any overpayment, to
Deposit Account Number 50-3973 .

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

tamthe [ ] appiicantinventor.

D assignee of record of the entire interest. See 37 CFR 3.71.
Statement under 37 CFR 3.73(b) is enclosed (Form PTQ/SB/9S).

attorney or agent of record. Registration Number 51,739
D atlomney or agent under 37 CFR 1.34.

Registralig e g.under 37 CFR 1.34
gﬁﬁ % March 12, 2010
=7 " signature ) \\ Dale
- (650) 646-2570

Typed or printed name Telaphone Number

i

Steven M. Giovannetti

NOTE: Signatures of all the inventors or assignees of record of the entire interest or their represantativals) are required. Submit muttiple forms f more than one
signature is required, see below.

Totalof 1 forms are submitted.

R —— ——

This coliection of information is required by 37 CFR 1.136(a). The informatien is required 10 obtain or retain a benafit by the public which is to file {and by the
USPTO 1o process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR 1.11 and 1.14. This colleclion is estimaied 1o take § minutes to
complete, including gathering, preparing, and submitling the complated application form 1o the USPTO. Time wil vary depending upon the individual case. Any
commants on the amount of time you require to compiete this form and/or suggestions for reducing this burdsn, should be sent to the Chief Information Officer,
U.S. Patent and Trademark Ctfice, U.S. Department of Commerca, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.C. Box 1450, Alexandria, VA 22313-1450.

I you need assistance in complating the form, call 1-800-PT0-9189 and select option 2.
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Electronic Patent Application Fee Transmittal

Application Number:

12508529

Filing Date:

23-Jul-2009

Title of Invention:

METHOD AND APPARATUS FOR MAGNETIC INDUCTION THERAPY

First Named Inventor/Applicant Name:

Daniel Rogers Burnett

Filer:

Steven Michael Giovannetti/Kym Moore

Attorney Docket Number:

EMKNNZ00301

Filed as Small Entity

Utility under 35 USC 111(a) Filing Fees

Description

Fee Code Quantity Amount

Sub-Total in
UsD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Late filing fee for oath or declaration

2051 1 65

65

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:
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. . Sub-Total in
Description Fee Code Quantity Amount USD($)
Extension - 5 months with $0 paid 2255 1 1175 1175
Miscellaneous:
Total in USD ($) 1240
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Electronic Acknowledgement Receipt

EFSID: 7203372
Application Number: 12508529
International Application Number:
Confirmation Number: 8186

Title of Invention:

METHOD AND APPARATUS FOR MAGNETIC INDUCTION THERAPY

First Named Inventor/Applicant Name:

Daniel Rogers Burnett

Customer Number:

40518

Filer:

Steven Michael Giovannetti/Kym Moore

Filer Authorized By:

Steven Michael Giovannetti

Attorney Docket Number: EMKNNZ00301
Receipt Date: 12-MAR-2010
Filing Date: 23-JUL-2009
Time Stamp: 18:09:09

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

yes

Payment Type

Credit Card

Payment was successfully received in RAM

$1240

RAM confirmation Number

4909

Deposit Account

Authorized User

File Listing:

Document

Number Document Description

File Size(Bytes)/

File Name Message Digest

Multi
Part /.zip

Pages
(if appl.)
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Applicant Response to Pre-Exam

EMKNNZ00301_20100312_resp

125582

! Formalities Notice onse_to_missing_parts.pdf no 2
57fb9b4955bb6bbb330eal11d8139200d4
h80ed
Warnings:
Information:
EMKNNZ00301_20100312 967449
2 Application Data Sheet - —>Up no 5
plemental_ads_efs.pdf
f7f8cbe9863e6baf9e33a82112bbf1d1e857|
Warnings:
Information:
EMKNNZ00301_20100312_decl 153356
3 Oath or Declaration filed T —aec no 1
aration.pdf
7144fa6a8c02b8d4ea2c2¢37de8c77bb971
1413a
Warnings:
Information:
R e 1 819896
4 Drawings-only black and white line EMKNNZ00301_20100312_repl no 2
drawings acement_drawings.pdf
92ce7a7fc125eac34d8f7d9aa84693084866)
6914
Warnings:
Information:
455333
EMKNNZ00301_20100312_po
5 yes 4
wer_of_attorney.pdf
3f79¢271¢62ba0baac2cd640ad62c98d426
Multipart Description/PDF files in .zip description
Document Description Start End
Power of Attorney 1 1
Assignee showing of ownership per 37 CFR 3.73(b). 2 4
Warnings:
Information:
124145
R " EMKNNZ00301_20100312_exte|
6 Extension of Time . . no 1
nsion_of_time.pdf
7dba7ac0fa5f517e9f31758b001b8f54b968]
100b
Warnings:
Information:
32526
7 Fee Worksheet (PTO-875) fee-info.pdf no 2
8flaeeddb6717ab51ce812613e91b35853h)
Warnings:
Information:
Total Files Size (in bytes); 2678287
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
12/508,529 07/23/2009 Daniel Rogers Burnett EMKNNZ00301
CONFIRMATION NO. 8186
40518 FORMALITIES LETTER
LEVINE BAGADE HAN LLP
2400 GENG ROAD, SUITE 120 O AT
00000003723035

PALO ALTO, CA 94303
Date Mailed: 08/12/2009

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION

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

An application number and filing date have been accorded to this application. The item(s) indicated below,
however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all
required items and pay any fees required below to avoid abandonment. Extensions of time may be obtained by
filing a petition accompanied by the extension fee under the provisions of 37 CFR 1.136(a).

+ The oath or declaration is missing.
A properly signed oath or declaration in compliance with 37 CFR 1.63, identifying the application by the above
Appilication Number and Filing Date, is required.
Note: If a petition under 37 CFR 1.47 is being filed, an oath or declaration in compliance with 37 CFR 1.63
signed by all available joint inventors, or if no inventor is available by a party with sufficient proprietary interest,
is required.

The application is informal since it does not comply with the regulations for the reason(s) indicated below.
The required item(s) identified below must be timely submitted to avoid abandonment:

+ Replacement drawings in compliance with 37 CFR 1.84 and 37 CFR 1.121(d) are required. The drawings
submitted are not acceptable because:
» The drawings have a line quality that is too light to be reproduced (weight of all lines and letters must
be heavy enough to permit adequate reproduction) or text that is illegible (reference characters, sheet
numbers, and view numbers must be plain and legible) see 37 CFR 1.84(l) and (p)(1)); See Figure(s) 19.
+ The drawings submitted to the Office are not electronically reproducible because portions of figures 14, 17,
21-25, 29a - 29d are missing and/or blurry.

Applicant is cautioned that correction of the above items may cause the specification and drawings page count to
exceed 100 pages. If the specification and drawings exceed 100 pages, applicant will need to submit the required
application size fee.

The applicant needs to satisfy supplemental fees problems indicated below.

The required item(s) identified below must be timely submitted to avoid abandonment:

page 1 of 2
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+ To avoid abandonment, a surcharge (for late submission of filing fee, search fee, examination fee or oath or
declaration) as set forth in 37 CFR 1.16(f) of $65 for a small entity in compliance with 37 CFR 1.27, must be
submitted with the missing items identified in this notice.

SUMMARY OF FEES DUE:

Total additional fee(s) required for this application is $65 for a small entity
+ $65 Surcharge.

Replies should be mailed to:

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

Alexandria VA 22313-1450

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web.
https://sportal.uspto.gov/authenticate/AuthenticateUserlL ocalEPF .html

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

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

/atestaye/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 2 of 2
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE RECD ATTY.DOCKET.NO TOT CLAIMS|IND CLAIMS
12/508,529 07/23/2009 3766 1786 EMKNNZ00301 54 7
CONFIRMATION NO. 8186
40518 FILING RECEIPT
LEVINE BAGADE HAN LLP
2400 GENG ROAD, SUITE 120 LT R
000000037230353

PALO ALTO, CA 94303
Date Mailed: 08/12/2009

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Applicant(s)
Daniel Rogers Burnett, San Francisco, CA;
Christopher Hermanson, Santa Cruz, CA;
Power of Attorney: None

Domestic Priority data as claimed by applicant
This application is a CIP of 11/866,329 10/02/2007
which claims benefit of 60/848,720 10/02/2006

Foreign Applications

If Required, Foreign Filing License Granted: 08/04/2009

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 12/508,529

Projected Publication Date: To Be Determined - pending completion of Missing Parts
Non-Publication Request: No

Early Publication Request: No
** SMALL ENTITY **

page 1 of 3
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Title

METHOD AND APPARATUS FOR MAGNETIC INDUCTION THERAPY
Preliminary Class

607

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

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

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

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

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184
Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as

page 2 of 3
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set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

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

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

NOT GRANTED

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

page 3 of 3
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PTO/SB/14 (07-07)
Approved for use through 06/30/2010. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

Attorney Docket Number | EMKNNZ00301

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | METHOD AND APPARATUS FOR MAGNETIC INDUCTION THERAPY

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
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METHOD AND APPARATUS FOR MAGNETIC INDUCTION THERAPY

CROSS-REFERENCE TO RELATED APPLICATIONS

'[0001], ‘ The present application is a continuation-in-part of U.S. Patent Application Serial

No. 11/866,329 filed October 2, 2007, which claims priority to U.S. Provisional Patent Application
Serial No. 60/848,720 filed October 2, 2006, cach of which is incorporated herein by reference in its
cntirety.

BACKGROUND
[0002] Overactive bladder ("OAB") and urinary incontinence ("UI") affect over 16% of the
American population each year, or approximately 34 million men and women. Outside of the United
States, OAB and Ul affects over 46 million Europeans. The economic cost of OAB and Ul is
estimated to be in excess of $12 billion a year in the United States alone.
[0003] Due to the social stigmas attached to OAB and Ul and to misunderstandings related
to the symptoms associated with OAB and U], only 40% of the affected individuals in the United
States seck medical treatment. Of those 13.6 million Americans seeking medical treatment, nearly
30% or 4 million individuals are reportedly unsatisfied with their current therapy. \
[0004] Known treatments for OAB énd Ul include exercisc and behavioral modifications,

‘pharmacological therapies, surgical intervention and neuromodulation, but each of these trcatments

exhibits severe limitations.

[0005] Exercise and behavioral modifications often require patients to adhere to stringent
routines, including scheduled voiding, maintenance of a bladder diary, and intens¢ cxercise
regimens. While this type of treatment may be a viable option for a small group of highly dedicated
individuals, its daily impact on a person’s life makes it unattractive for most patients,

[0006] Pharmacological intervention is the most widely prescribed therapy for OAB and
UL Unfortunately, patients often suffer from side effects related to their dmg therapics. Such side
cffects arc sometimes serious and arce particularly pronounced in clderly paticnt populations that tend
to use a plurality of medications. In addition, approximately 30% of all patients subjected to
pharmacological therapies appear to be dissatisfied with the efficacy of their prescribed treatments.
[{0007) Surgical intervention IS extremely invasive and often results in a long-term
requirecment for catheterization that may Becomc permanent in some instances. The negative impact
of these procedures on the patient's quality of life and their high expense make surgical intervention
a reccommended option only when all other treatment options have been exhausted.
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10008] Neuromiodulation is another available therapy for OAB and UL I general, pulsed
'clc‘ct'roﬁmgnctié stimulation ("PES") has proven to have beneficial effects in a variety of medical
applications. The related scientific principle is that an electric current passing through a coil
generates an clectromagnetic field, which induces a current within a conductive material placed
inside the electromagnetic field.

[0009] More particularly, PES has been shown to be an effective method of stimulating a
nerve positioned within the electromagnetic field, thereby affecting a muscle controlled by that -
nerve. For example, in the paper titled "Contactless Nerve Stimulation and Signal Detection by
Inductive Transducer” presented at the 1969 Symposium on Application of Magnetism in
Biocengincering, Maass et al. disclosed that a nerve threading the lumen of a toroid could be
stimulated by a magnetic ficld of 0.7 Volt peak amplitude and a 50 us duration in a monitor wire,
and that such stimulation could generate a contraction of major leg muscles in anesthetized
mammals. ‘ '

[0010] Various attempts were made in the prior art to use PES for treating a variety of
ailments. For example, U.S. Patent No. 4,548,208 to Niemi discloses an apparatus for inducing bone
growth by generating an electric current in the body through the external application of an
clectromagnetic field. Such apparatus includes opposing clamps disposed on a limb and may
optionally include feedback coils and a microprocessor for sensing the magnetic field, so to avoid an

overcurrent mode. Therefore, this apparatus optimizes the magnetic field on the basis of

. measurements of the gencrated magnetic ficld.

[0011] U.S. Patent No. 4,940,453 to Cadwell discloses a method and apparatus for
magnetically stimulating the neural pathways of a higher level organism. In this invention, a
sinusoidally fluctuating current flow is created through a coil that overlies neurons to be stimulated,
and frequency of the current flow and frequency of the magnetic field produced by the coil
predetermined to correspond to the time constant of the ncurons to be stimulated. Sensors for sensing
coil conditions, such as coil temperature, may also be included. '

[0012] U.S. Patent No. 5,000,178 to Griffith discloscs an clectrical to clectromagnetic
transducer for applying electromagnetic energy to damaged parts of a living body by directing
clectromagnctic radiation to a certain damaged body part. Electromagnetic radiation is initially
generated by a dipole consisting of a bar of high permeability material wrapped with an electrically
conductive coil. Magnetic fields, which are generated away from the damaged body part, intersect a
conductive shield and establish eddy currents, which in turn generate magnetic ficlds opposite and

nearly equal to the magnetic ficlds generated by the clectromagnetic source. The resultant
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‘clectromagnetic fields reinforce the electromagnetic field directed towards the damaged body part
and diminish theclectromagnetic ficld dirccted away from the damaged body part.

[0013] U.S. Patent No. 5,014,699 to Pollack ct al. discloses a non-invasive, portable
clectromagnetic therapeutic method and apparatus for promoting the healing of damaged or discased
living tissue, including fractured bone. These method and apparatus involve generating a signal that
has a series of substantially symmetric voltage cycles of bursted pulses with narrow pulse widths of -
0.5 to 20 microscconds, and further involve converting the signal into an electromagnetic ficld -
extending into an area that contains tissue to be healed. This invention provides for no feedback on
the efficicncy of the applied stimulation.

[0014] In a paper titled "Selective Stimulation and Blocking of Sacral Nerves: Research
Setup and Preliminary Results," published in Annual International Conference of the IEEE
Engineering in Medicine and Biology Society, Vol. 13, No.2, 1991, Wijkstrda et al. used an external
pulsed mégnetic coil to stimulate a peripheral nerve for the treatment of urinary incontinence. The

authors used a large magnetic field produced by a single coil to ensure that the nerve was fired and

 the resulting nerve conduction was frequently painful or intolerable. In addition, coil alignment was

problematic because an internally implanted coil was utilized, which had to be aligned with the fully
external magnetic ficld to stimulate the nerve. Due to the difficulty in positioning the device, the
practical application of this therapy does not permit home healthcare usage without a preset
alignment and monitoring of the nerve, and no provision was made to insure that the nerve was
actually being stimulated or to adjust the device in'response to commonly occurring physiologic and
anatomic variations in nerve locations. -

[0015] U.S. Patent Nos. 5,181,902 Erickson et al. and 5,314,401 to Tepper disclose pulsed
electromagnetic ﬁeld ("PEMF") transducer systems usable to perform PEMF therapies (such as after
spinal fusion) by generating flux-aided electromagnetic fields. The drive electronics includes a
PEMF processor that executes a PEMF program for controlling the activation of the electromagnetic
ficlds (ficld strength and cycle).

[0016] In a paper titled: "Magnetic Stimulation of the Bladder in Dogs” presented at the
1993 AAEM Annual Meeting, the abstract of which was published in the Muscle & Nerve issue of
October 1993, Lin et al. disclosed that magnetic stimulation could be employed to stimulate the
cortex, spinal nerves and peripheral nerves of dogs through direct trans-abdominal stimulation of the
detrusor muscles or through stimulation of the lumbosacral roots.

[0017] As shown, the prior art makes no provision to measure the efficacy of PES
treatment, causing patients to be treated improperly, either by an insufficient or excessive exposure

to PES. Other attempts to monitor PES dosage in the prior art exhibit serious drawbacks. For

-407-



10

15

20

25

30 -

Attorney Docket No::' EMKNNZ00301

example, U.S. Patent No. 5,518,495 to Kot discloses an ‘apparatus for the treatment of arthritis
utilizing a magnctic ficld therapy; which includes an adjustable voltage sourcc that is connccted to'a
source of line voltage and a coil connected to the adjustable voltage source. This apparatus has no
feedback system to advise a healthcare provider of the efficiency of the treatment.

[0018] U.S. Patent No. 5,984,854 to Ishikawa et al. discloses a method for treating urinary
incontinence based on delivering a train of current pulses through one or more magnetic stimulation
coils so to induce a train of magnetic flux pulses, which then induce an cddy current within the body
and stimulates a group of pelvic floor muscles, the pudendal nerve, the external urethral sphincter, or
the tibial nerve. While this method includes the use of pulsed electromagnetic for treating urinary
incontinence, no specific components are envisioned to facilitate the placement of the magnetic coils
over a targeted region of the body or a system for monitoring the efficiency of the therapy being
applied.

[0019] U.S. Patent No. 6,086,525 to Davey ct al. discloses a magnetic nerve stimulator that
includes a core constructed from a material having a high field saturation having a coil winding
disposed thereon. A thyrister capacitive discharge circuit pulses the device, and a rapidly changing
magnetic field is guided by the core, preferably made from vanadium permendur.

[0020] U.S. Patent No. 6,701,18S to Burnett et al. also discloses an electromagnetic
stimulation device that includes a plurality of overlapping coils, which can be independently
energized in a predetermined sequence such that cach coil will gencrate its own independent
electromagnetic field and significantly increase the adjacent field. Unfortunately, none of these
patents provides a systern for monitoring the cfficiency of thc'lhcrapy in progress, cither with respect
to the proper positioning of the winding over the area to be treated or of the intensity of the magnetic
field to be applied.

[0021] Other PES therapies require the implantation of devices into the patient, with the
conscquent discomfort, risk and cost to the patient. For example, U.S. Patent No. 6,735,474 to Locb
et al. discloses a method and system for treating Ul and/or pelvic pain by injecting or
laparoscopically implanting one or more battery-or radio frequency-powered microstimulators that
include electrodes placed beneath the skin of the perineum and/or adjacent the tibial nerve.

[0022] U.S. Patent 6,941,171 to Mann ct al. describes a method and a system for treating
incontinence, urgency, frequency, and/or pelvic pain that includes implantation of electrodes on a
lead or a discharge portion of a catheter adjacent the perineal nerve(s) or tissue(s) to be stimulated.
Stimulation pulses, cither clectrical or drug infusion pulscs, are supplied by a stimulator implanted
remotcly through the lead or catheter, which is tunncled subcutancously between the stimulator and

stimulation site.

-408-



10

15

20

25

30

Attorney Docket No.; EMKNNZ00301

10023] Otﬁ'e"r--PES‘ftherapim in the prior art involve the use of €lectrodes placed on or-
beneath the skin of a patient. Recent data-on invasive, needle-based PES of the posterior tibial nerve
in individuals with OAB and Ul indicates that PES can modulate bladder dysfunction through its
action on the pudendal nerve and the sacral plexus, which provide the major excitatory input to the
bladder.

[0024] In a paper titled "Percutancous Tibial Nerve Stimulation via Urgent® PC
Neuromodulation System -An Emerging Technology for managing Overactive Bladder," which was
published in Business Bricfing: Global Surgery 2004, CystoMedix, Inc. disclosed that peripheral
tibial nerve stimulation ("PTNS") had been found effective in treating OAB. The disclosed
procedure involved the use of elecirode and gencrator components, including a small 34-gauge
needle electrode, lead wires and a hand-held electrical generator. However, the procedure requires
the permanent implantation of an electrical stimulation device in the patient. One estimate put the
cost of treatment at nearly $14,000 with additional routine care costs of $593 per patient per year.
Additionally, risks of battery failure, implant infection, and electrode migration led to a high re-
operation rate and made this procedure unattractive.

10025] U.S. Patent No. 7,117,034 1o Kronberg discloses a method for gencrating an
clectrical signal for usc in biomedical applications that includes two timing-interval generators. In
this invention, skin-contact electrodes may be placed over an area of interest and a microprocessor
may direct timing and sequencing functions, although such timing and sequencing functions are not
related to the actual efficacy of the treatment while treatment is being performed.

[0026] U.S. Patent Application Publication No. 2005/0171576 to Williams et al. discloses
an electro-nerve stimulation apparatus that includes a. pulse generator, a first electrically conductive,
insulated lead wire, a second electrically conductive, insulated lead wire, an electrically conductive
transcutancous clectrode and an electrically conductive percutaneous needle electrode. Connected to
onc end of the first and second lead wires is a conncctor for clectrically coupling with the pulse
generator. In this invention, a percutaneous needle electrode is inserted through the skin in proximity
to the desired internal stimulation site and electric stimulation is employed, rather than pulsed
electromagnetic stimulation. Moreover, the Williams invention does not contemplate mechanisms
for facilitating use of the device by an untrained user, nor a monitoring of the applied therapy.
[0027] A neuromodulation alternative is a posterior tibial nerve stimulator, often referred to
as SANS, but as is the case with other forms of neuromodulation, this procedure is invasive in nature

and requires the insertion of a ncedle five centimeters into the patient's ankle region to stimulate the

posterior tibial nerve. This procedure also requires a minimum of twelve sessions for initial

treatment, possibly with additional sessions required for maintcnance.
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10028} Also, therapies involving the use of traditional insertable or implantable

percutaneous needles require penctration into-deeper tissues and carry with them the-added risk of
infection, while causing pain and discomfort to the patient. This often resulis in ineffective treatment

and or reduced patient compliance.

SUMMARY
[0029] In certain embodiments, apparatus-and methods for magnetic induction therapy, in
which dosage of magnctic ecnergy can be regulated according to conduction in a target nerve exposed
to the magnetic field are provided.
[0030] In certain embodiments, apparatus and methods for magnetic induction therapy, in
which the flow of magnetic energy can be adjusted directionally by the patient or a healthcare
provider without altering the position of a housing containing conductive coils that produce the
magnctic field are provided.
[0031] In certain embodiments, apparatus and methods for treating a variety of ailments by
providing cnergy to a target nerve, for éxamplc magnetic energy, clectrical energy or ultrasound
energy, at a location and in an amount optimized by detecting conduction in the target nerve are
provided.
[0032] In certain embodiments, an energy emitting apparatus for delivering a medical
therapy that includes one or more energy generators, a logic controller electrically connected to the
onc or more energy gencrators, and onc or more sensors for detecting electric conduction in a target

nerve, which are connected to the logic controller is provided. The one or more cnergy generators

produce energy focused on the target nerve upon receiving a signal from the logic controller, and the

applied energy is varied by the logic controller according to an input provided by the one or more
sensors based on electric conduction in the target nerve. The feedback provided by the sensors to the
logic controller about the cfficacy of the applied treatment causes the logic controller to modulate the
current transmitted to the coils.

[0033] . The applied energy may be a magnetic field, an electrical field, an ultrasound, a
visible light, or an infrared or an ultraviolet energy. When a magnetic field is applied, the energy-
emitting device is an apparatus that provides a magnetic induction therapy and that includes one or
more conductive coils disposed in an ergonomic housing. A logic controller is electrically connected
to the one or more coils, and one or more sensors detect electric conduction in the target nerve and
are connected to the logic controller so to provide a feedback to the logic controller. The conductive
coils receive an electric current from the logic controller and produce a magnetic field focused on a

target ncrve, and the electric current fed by the logic controller is varied by the logic controller
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according to an input provided by the sensors, thereby causing amplitude, frequency or-dircction of

‘the magnetic ficld, or the firing sequence of the onc or morc:coils, to be varicd according to the

efficiency of the treatment provided to the target nerve. In certain embodiments, the housing
containing the conductive coils may be a flexible wrap, a cradle or a garment, and the coils may be
overlapping and/or be disposed fn different positions within the housing, so to generate a magnetic
field on different body parts with the desired direction and amplitude.

[0034] The one or more coils may be stationary or movable within the housing, making it
possible to optimize the direction of magnetic flow to the target nerve by disposing the coils in the
most effective direction. In different embodiments, the coils may be movable manually by acting on
a knob, lever, or similar type of actuator, or may be translated automatically by the logic controller in
response to the input provided by the sensors. When a preferred position for the coils has been
established, the coils may be locked in position and maintain that position during successive therapy
sessions. In other embodiments, the sensors may be incorporated within the housing, or instead may
be disposed on a body part of interest independently of the housing.

[0035] In still other embodiments, the inductive coils are disposed in a housing that is
situated externally to a patient's body, and additional inductive coils are implanted into the body of
the patient and are magnetically coupled to the external inductive coils. With this coil arrangement,
energy may be transmitted from the external coils to the internal coils either to recharge or to activate
an implantable device. In yet other embodiments, the electric current may varied by the logic
controller both on the basis of an input provided by the one or more sensors and also an input
provided by the patient according to a muscular response she has perceived, for example, the
twitching of a toe after application of the magnetic field.

[0036] [n yet other embodiments, the source of cnergy for nerve stimulation may be
clectrical energy and nerve conduction may be detected at a site sufficiently distant from the site of
stimulation, so to cnable detection of nerve conduction despite the confounding interference from the
direct clectrical stimuli. In these embodiments, direct electrical stimulation of nerve and muscle may
be tailored to provide optimal therapy and, in the case of electrode migration or other electrode
malfunction, to report lack of stimulation of the bodily tissues. Furthermore, these embodiments
cnable a reduction in power requirement, because control of the signal is provided by the sensor to
the signal generator loop.

[0037] - In other embodiments, an cnergy emitting system for providing a medical therapy is
provided. The system may include onc or more conductive. coils disposed within or alonga housing
and configured to gencrate a magnetic ficld focused on a target nerve in proximity to coils; onc or

more sensors in the form of microncedle patch configured to detect clectrical conduction in the target
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nerve; and a controller coupled.to the conductive coils and-optionally in communication with the
SCRSOT.

[0038] In other embodiments, an energy e:mitti"ng" system for providing a medical therapy is
provided. The system may include onc or more microncedle patches having one or'more
microneedle arrays deposited on a surface of one or more electrodes and configured to generate or
deliver an electrical or magnetic stimulus or ficld focused on a target nerve in proximity to the
microneedle patch; one or more sensors configured to detect clectrical conduction in the target nerve;
and a controller coupled to the conductive coils and optionally in communication with the sensor.
Optionally, the above embodiments may incorporate an electrode needle. Optionally, the above

embodiments or systems may be utilized without a scnsor or mechanism for detecting conduction or

stimulation. _
[0039] Methods of use of the above apparatus; systems and variations thereof for treating
various conditions are also described herein. |
[0040] Other features and advantages will appear hereinafter. The features and elements
described herein can be used separately or together, or in various combinations of one or more of
them.

BRIEF DESCRIPTION OF THE DRAWINGS
[0041] The drawings constitute a part of this specification and include exemplary

embodiments of the invention, which may be embodied in various forms. It is to be understood that
in some instances various aspects of the embodiments may be shown cxaggemted or enlarged to
facilitate an understanding of the embodiments. /

[0042] FIG. 1 is a schematic view of an apparatus for magnetic induction therapy according
to a first embodiment of the invention,

[0043] FIG. 2 is a schematic view of an apparatus for magnetic induction therapy according
to a second ecmbodiment of the invention.

[0044] FIG. 3 is a schematic view of an apparatus for magnetic induction therapy according
to a third embodiment of the invention.

[0045] FIG. 4 is a schematic view of an apparatus for magnetic induction therapy according
to a fourth embodiment of the invention. '

[0046] FIG. § is a schematic view of an apparatus for magnctic induction therapy according

to a fifth embodiment of the invention.
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[0047] FIGS. 6A-6D are schématic illustrations depicting a first method of use of an

‘apparatus for magnetic induction therapy. This method is based on adjusting the position of the

conductive coils so to optimize a magnetic flow applied to a target nerve.

[0048] FIGS. 7A-7D are schematic illustrations of a §econd method of usc of an apparatus
for magnetic induction therapy. This method is based on locking the conductive coils in position
once electrical conduction in a target nerve has been detected.

[0049] - FIG. 8 is a schematic view of an embodiment of the invention that includes a

plurality of sensors.

[0050] FIGS. 9A-9D are schematic representations of different garments adapted to operate
as apparatus for magnetic induction therapy according to the principles of the present invention.
[0051]) FIGS. 10 is a schematic view of an apparatus for providing electrical stimulation.
[0052] FIG. 11 is a schematic view of another embodiment of an apparatus for providing

clectrical stimulation. _
[0053] FIG. 12 shows a schematic view of an energy emitting system including.a

microncedie patch sensor.

[0054] FIG. 13-15 shows magnified bottom views of various embodiments of microneedle
patches.

[0055) FIGS. 16-17 shows magnificd side views of various embodiments of a microncedle
patch. o

[0056] FIG. 18 shows a magnificd bottom perspective view of a microncedle patch.
[0057] FIG. 19 shows a representative cross sectional view of the skin composed of an

outer stratur comeumn covering the epidermal and dermal layers of skin and the underlying

subcutancous tissue, with a variation of a microncedle patch attached thereto.

[0058] FIG. 20 shows a magnified side view of a variation of a microneedle patch inciuding
multiple clectrodes.
[0059] FIG. 21 shows a schematic view of an energy emitting system including a

microneedle patch sensor placed behind a subject’s knee.

|0060] FIGS. 22-23 show schematic views of energy emitting systems including an

electrode needle and sensor.
[0061]) FIGS. 24-25 show schematic views of cnergy. emitting systems including'an

electrode needle without a sensor.
[0062] FIG. 26 shows a schematic view of an energy emitting system including a

microncedle patch for providing stimulation.
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[0063} FIGS. 27-28 show schematic. views of energy emitting systems including an
clectrode needle and microneedle patch for providing stimulation.

[0064] FIG. 29a-29d show a prospective, side, top and rear views of an cnergy cmitting
device in the form of a foot cradle.

[0065] FIGS 30-31 show schematic views of an encrgy emitting device in the form of a
knee cradle.

DETAILED DESCRIPTION OF EMBODIMENTS OF THE INVENTION
[0066] ‘Detailed descriptions. of embodinicrits 6f the invention are provided herein. Itisto
be underétood, however, that the present invention may be cmbodicd in various forms. Therefore, the
specific details disclosed herein are not to be interpreted as limiting, but rather as a representative
basis for teaching one skilled in the art how to employ the present invention in virtually any detailed
system, structure, or manner,
[0067] Various embodiments of the invention: will now be described. The following
description provides specific details for a thorough understanding and enabling description of these.
embodiments. One skilled in the art will understand, however, that the embodiments may be
practiced without many of these details. Additiomally, some well-known structures or functions may
not be shown or described in detail so as to avoid unnecessarily obscuring the relevant description of
the various embodiments. |
[0068] The terminology used in the description presented below is intended to be
interpreted in its broadest reasonable manner, even though it is being used in conjunction witha
detailed description of certain specific embodiments of the invention. Certain terms may even be
emphasized below. Any terminology intended to be interpreted in any restricted manner, however,
will be overtly and specifically defined as such in this detailed description section.
[0069] Where the context permits, singular or plural terms may also include the plural or
singular term, respectively. Morcover, unless the word "or" is expressly limited to mean only a
single item exclusive from the other items in a list of two or more items, then the use of "or™ in such
a list is to be interpreted as including (a) any single item in the list, (b) all of the items in the list, or
(c) any combination of items in the list.
[0070] Referring first to FIG. 1, a first embodiment of the invention includes a coil wrap 20,
which is depicted as disposed over ankle 22 circumferentially to surround a portion of tibial nerve
24, Because tibial nerve 24 is targeted, this embodiment is particularly suited for the treatment of
OAB and VL. In other embodiments of the invention, coil wrap 20 may be configured to surround

other body parts that contain a portion of tibial nerve 24 or of other nerves branching fromor
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connected to tibial nerve 24, still making these embodiments suitable for treatingOAB and VI.In
still othcr cmbodiments of the-invention; coil wrap 20 may be configurcd for surrounding body parts
that contain other nerves when treatments of other ailments are intended.

[0071] Coil wrap 20 may be manufactured from a variety of materials suitable for wearing
over ankle 22. Preferably, coil wrap is produced from a soft, body-compatible material, natural or
synthetic, for example, cotton, wool, polyester, rayon, Gore-Tex®, or other fibers or materials
known to a person skilled in the art as non-irritating and preferably breathable when tailored intoa
garment. Coil wrap 22 may even be manufactured from a molded or cast synthetic material, suchasa
urcthane gel, to add extra comfort to the patient by providing a soft and drapable feel. Additionally,
coil wrap 20 may be produced from a single layer of material or from multiple material layers and
may include padding or other filling between the layers.

[0072] Coil wrap 20 contains one or more conductive coils 26 arranged to produce a pulsed
magnetic ficld that will flow across tibial nerve 24 and gencrate a current that will flow along tibial
nerve 24 and spread along the length of tibial nerve 24 all the way to its sacral or pudendal nerve
root origins. Coils 26 may be a single coil shaped in a simple helical pattern or as a figure eight coil,
a four leaf clover coil, a Helmholtz coil, a modified Helmholtz coil, or may be shaped as a
combination of the aforementioned coils patterns. Additionally, other coil designs beyond those
mentioned hereinabove might be utilized as long as a magnetic field is developed that will
cncompass tibial nerve 24 or any other target nerve. When a plurality of coils is utilized, such coils
may be disposed on a single side of ankle 22, or may be disposed on more than one side, for
cxample, on opposing sidcs, strengthening and directionalizing the flow of the magnetic ficld
through tibial nerve 24 or other peripheral nerves of interest.

[0073] Coil wrap 20 is preferably configured as an ergonomic wrap, for example, as an
essentially cylindrical band that can be pulled over ankle 22, or as an open band that can be wrapped
around ankle 22 and have its ends connected with a buckle, a hoop and loop system, or any other
closing system known to a person skilled in the art. By properly adjusting the position of coil wrap
20 over ankle 22, a patient or a health care provider may optimize the flow of the magnetic field
through tibial nerve 24, based on system feedback or on sensory perceptions of the patient, as
described in greater detail below.

[0074] The clectric current that produces the magnetic ficld by flowing through coils 26 is

~ supplied by a programmable logic controller 28, which is connected to coils 26, for example, with a

power cord 32. A sensor 30 that feeds information to logic controller 28 is also provided, in order to
tailor the strength of the magnetic field and control activation of coils 26 based on nerve conduction.

The purpose of sensor 30 is to detect and record the firing of the target nerve and to provide related
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-information to logic controller 28, so torender the intended therapy most cffective. Forexample,

‘scnsor input may causc logic controller 28 to alter the strength or pulse amplitude of the magnctic

field based on sensor input, or fire the coils in a certain sequence.

[0075] In this embodiment, as well as in the other embodiments described hereinafter,
sensor 30 may include one or more sensor patches and may be placed at different distances from the
region of direct exposure to the magnetic field. For example, sensor 30 may be configured as a
voltage or current detector in the form of an EKG patch and may be placed anywhere in the vicinity
of the target nerve to detect its activation. For case of description, the term "coils” will be used
hereinafter to indicate "one or more coils” and "sensor” to indicate "one or more sensors," unless
specificd otherwise, ,

[0076] By virtue of the above described arrangement, coil wrap 20 provides a reproducibly
correct level of stimulation during an initial therapy session and during successive therapy sessions,
because the presence or absence of nerve conduction is detected and, in some embodiments,
measured when coil wrap 20 is first fitted and fine-tuned on the patient. In addition to properly
modulating the applied magnetic field, the positioning of coils 26 over ankle 22 may also be tailored
according to the input provided by sensor 30, so to fine-tune the direction of the magnetic field. Such
an adjustment of the dircction, amplitude, and level of the stimulation provided to the target nerve

through the abovce described automated feedback loop, to ensure that peripheral nerve conduction is

being achieved, is one of the key features.

[0077] If the magnetic pulse does not substantially interfere with sensor 30, sensor 30 ‘may
be placed directly within the ﬁcld of stimulation, so that power supplied to the sys{ém may be
conserved. This is particulacly important for battery-powered systems. Alternatively, sensor 30 may
also be placed at a distance from the magnetic field and still properly detect neural stimulation.
[0078] In a method of use of coil wrap 20, the amplitude and/or firing sequence of coils 26
may be ramped up progressively, so that thc magnetic ficld is increased in strength and/or breadth
until nerve conduction is detected, after which the applied stimulus is adjusted or maintained at its
current level for the remainder of the therapy. The level of stimulation may be also controlled
through a combination of feedback from sensor 30 and feedback based on perceptions of the patient.
For example, the patient may activate a switch once she perceives an excessive stimulation, in
particular, an excessive level of muscular stimulation. In one instance, the patient may be asked to
push a button or turn a knob when she feels her toe twitching or when she experiences paresthesia
over the sole of her foot. The patient will then continue pressing the button or keep the knob in the
rotated position until she can no longer feel her toe twitching or paresthesia in her foot, indicating

that that level of applicd stimulation corresponds to an optimal therapy level. From that point on, the
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paticnt- may be instructed to'simply retain her foot, knee, or-other limb within-coil wrap 20 until

therapy has been terminated while the system is kept at the optimal level. Adding patient input
enables control of coil wrap 20 during outpatient treatments, because the patient is now able to adjust
the intensity of the magnetic field herself beyond the signals provided to logic controller 28 by
sensor 30. |

[0079] Detecting and, if the case, measuring conduction in one ‘or more nerves along the
conduction pathways of the stimulated nerve confirms that the target nerve has been stimulated,
providing an accurate asscssment of the efficiency of the applicd therapy on the patient. A
concomitant detection of muscle contraction may also confirm that the target nerve is being
stimulated and provide an indication to the patient or to a healthcare provider as to whether
stimulation has been applied at an excessive level in view of the anatomical and physiological
characteristics of the patient.

[0080] Bascd on the forcgoing, coil wrap 20 allows for a consistent, user-friendly targeting
and modulation of the peripheral nerves via the posterior tibial nerve on an outpatient basis, in
particular, the targeting and modulation of the pudendal nerve and of the sacral plexus. When
multiple coils 26 are present, coils 26 may be activated simultaneously or differentially to gencrate
the desired magnetic field. The direction and location of each of coils 26 may be reversibly or
irreversibly adjusted by the healthcare provider or by the patient, customizing the location of the
applied stimulation to the anatomy and therapy needs of each patient. After a healthcare provider has
optimized position and firing sequence for each of coils 26, the patient may be sent home with coil
wrap 20 adjusted to consistently target the desired nerve. In one variant of the present embodiment,
an automatic feedback system adjusts one or more of firing sequence, firing strength or position of
coils 26 within coil wrap 20 during the initial setup and also during successive therapy sessions.
[0081] In summary, certain embodiments include the creation of a loop consisting of
feeding information on nerve conduction to logic controller 28 and on logic controller 28 tailoring
the electrical current sent to coil wrap 20 according to the information received from sensor 26 based
on whether or not the nerve is receiving the desired stimulation and, in some embodiments, the
desired amount of stimulation. This arrangement offers an unparalleled level of therapy control and
flexibility within a home care setting, because a consistent, repeatable stimulation of the target nerve
can be attained. Aside from adjusting the position of coils 26 in accordance with the patient's’
anatomy and physiological variations, controlling pulsc amplitude is also of grcat importance even
during different therapy sessions with the same patient. For example, a patient with leg cdema will
cncounter difficulties in properly adjusting coil wrap 20 based on whether her legs and ankles arc

swollen or not swollen, and the power required to penetrate to posterior tibial nerve 24 (in the case of
13
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a VItherapy) will vary greatly due to the variable depth-of the nerve. Thus, having feedback
provided by scnsor 26 becomcs-a neccssity for achicving an accurate dosage of the trcatment rather
than an option. Benchtop testing has demonstrated that a system constructed according to the present
invention is capable of non-invasively generating electrical currents similar to those found in
therapeutic electro-stimulation and to do so in different settings.

[0082] Referring now to FIG. 2, a second embodiment of the invention will be described
with reference to a coil wrap 34 disposed over ankle 36 for the purpose of treating VI by targeting
tibial nerve 38. In this second embodiment, one or more Helmholtz coils 40 are disposed within coil
wrap 34 to create a more narrowly directed magnetic field over tibial nerve 38. Like in the all other
embodiments described herein, morc than one coil (in the present embodiment, more than one
Helmholtz coil 40) may be placed within coil wrap 34 and be disposed in different positions within
coil wrap 34, in order to optimize magnetic flux over tibial nerve. For example, two Helmholtz coils
may be disposed one opposite to the other within coil wrap 34.

[0083] Having coil windings arranged along a common longitudinal axié, as required in a
Helmholtz coil configuration, generates a more focused magnetic field and a more accurate targeting
of tibial nerve 38 or of any other nerve. Like in the previous embodiment, the operation of coils 40 is
controlled by a logic controller 42, which is in tum connected to sensor 44 that monitors conduction
in tibial nerve 44 and that gencrates a feedback to logic controller 42 about the cfficiency of the
therapy in progress. Therefore, like in the previous embodiment, the coupling of sensor 44 with logic
controller 42 optimizes operation of coil wrap 34 according to results measured at the level of tibial
nerve 38. Also like in the previous embodiment, manual adjustments to the parameters of clectric
current provided by logic controller 42 to Helmholtz coil 40 may also be made manually by the
patient or by a healthcare provider, and coil wrap 34 may be structured so that the positibn of
Helmholtz coil 40 within coil wrap 34 is adjusted as desired either manually by the patient or by a
healthcare provider, or automatically by logic controller 42.

[0084] Referring now to FIG. 3, a third embodiment of the invention includes a coil wrap
46 configured for wrapping over the popliteal fossa of a patient, in the region of the knee, to
stimulate the posterior tibial nerve (not shown). The configuration and structure of coil wrap 46
reflect the body portion covered by coil wrap 46, but the key system components of coil wrap 46,
such as the type, number and dispositidn of the coils (for example, the use of overlapping coils); the
conncctions of the coils with a logic controller; and the usc of one or more scnsors (also not shown)
to detect nerve conduction arc all comparablc‘ to those in the previously described embodiments.
[0085] Referring now to FIG. 4, a fourth embodiment of the invention includes a footrest or

foot cradle 48, which is structured to contain at lcast a portion of a foot 50. One or more coils 52 arc
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enclosed within cradle 48, and a scrisor 54 is disposcd-along the pathway of tibial nerve S5, sensing
conduction in tibial nerve 55, and is also connccted to a logic controller 56. Coils 52, scnsor 54'and
logic controller 56 may be arranged in different configurations, in the same manner as in the
preceding embodiments. ‘

[0086] Cradlc 48 may be made from a variety of materials and may be monolithic, or have a
hollow or semi-hollow structure to enable the movement of coils 52 within cradle 48, as described in
greater detail below. Preferably, cradle 48 has an crgonomically design allowing the ankle and heel
of the patient to be retained within cradle 48, in a position that matches the positions of stimulating
coils 52 to the arca of stimulation. The design of cradle 48 provides for a particularly comfortable
delivery of therapy to paticnts that prefer to remain scated during their therapy, and enables the
patient to perform the required therapy within a health care facility, or to take cradle 48 home,
typically after an initial session and appropriate training in a health care facility. In that event, the
patient will be trained to apply sensor 54 autonomously and to adjust stimulation to a comfortable
level.

[0087] FIG. 4 shows coils 52 disposed as overlapping and the use of a single sensor patch
54 positioned proximally to the stimulation site. However, coil 52 may be configured as a single coil,
a figure cight coil, a four lcaf clover coil, a Helmholtz coil, a modified Helmholtz coil or a any
combination of the aforementioned coils, or as any other coil design providing an effective
stimulation to the target nerve. In addition, coils 52 may be fired individually, sequentiatly or
simultaneously according to the feedback provided by sensor 54.

[0088] In one variant of this embodiment, sensor 54 may include a conductive electrode
patch that provides a feedback to logic controller 56 for adjusting, if necessary, the stimulation
parameters of coils 52. Alternatively, sensor 54 may be a sensor patch that is either applied to the
skin of the patient or is incorporated within the structure of cradle 48.

[0089] Referring now to FIG. 5, a fifth embodiment of the invention includes a knee rest or
knee cradle 58 that contains one or more conductive coils 60, onc or more sensors 62 and a logic
controller 64. The components of this embodiment are similar to those described with reference to
the preceding embodiments, as regards the structure and materials of cradle 58, the nature and
disposition of coils 60, the type and operation of sensor 62, and the function and operation of logic
controller 64. Cradle 58 is configured to target the popliteal fossa of the patient, thus to target tibial
nerve 66. In that respect, the present embodiment is similar to the embodiment illustrated in FIG. 3,
but while the embodiment of FIG. 3 is configurced as a wrap that may be worn while the patient is
standing, the present embodiment is configured as a cradle that is more suited for treatment while the

patient is sitting or laying down.
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[0090) A metliod of use-of the foot cradle depicted in FIG. 4 is described with réference to
FIGS. 6A-6D. Duringa first step illustrated in FIG. 64, foot 68 is disposed in cradle 70 that contains
one or more conductive coils 72, which are connected to a logic controller (not shown) that manages
the flow of electric power to coils 72,

[0091]) During a sccond step illustrated in FIG. 6B, a sensor 74 is disposed on foot 68 or on
ankle 76 or on another appropriate portion of the patient's body, in order to detect conductivity in
tibial nerve 78 or in another target nerve.

[0092] During a third step illustrated in FIG: 6C, a healthcare provider analyzes
conductivity measurements provided by sensor 74 (for example, by reading gauge 77)-and first
adjusts the positioning of coils 72 until conduction in nerve 78 is detected. For ckamplc, the
healthcare provider may rotate a knob 80, slide a lever or actuate any other displacement system for
coils 72 that is known in the art, so that coils 72 are translated until a magnetic field of the proper
amplitude and intensity is applied to cause conduction in nerve 78. The position of coils 72 is then
fine-tuned manually until an optimal level of conduction in nerve 78 is attained, and the therapy is
continued for a length of time as prescribed by the attending healthcare provider.

[0093] During a fourth, optional step illustrated in FIG. 6D, settings for successive therapy
sessions are set, for example by locking knob 80 (in one embodiment, with a pin 81) so that the
healthcare provider or the patient repeat the therapy using the predetermined 'scttings. Alternatively,
the patient may be trained to adjust the amplitude and/or strength of the applicd magnetic field, as
cach therapy session requires.

[0094] While the present method has been described with regard to foot cradle 70,. the same
method steps may be envisioned for coil wraps or cradles of different configurations, for example,
for the coil wraps gnd cradles described with reference to the previous figures.

[0095] In an alternative embodiment, the logic controller (not shown) may automatically
adjust coil positioning to optimize therapy during the initial and successive sessions. While this set-
up may be more difficult to implement, it also provides for an accurate targeting of the target nerve
during cach therapy session, regardless of alterations in patient positioning or changes to the
anatomy of the patient (for example, when a foot is swollen). In this embodiment, the device simply
varics the orfcmation of coils 84 until stimulation has been sensed.

[0096] Further, coils 84 may be translated along a single direction (for example,
horizontally) or along a plurality of directions, to provide for the most accurate positioning of coils

84 with respect to the target nerve.

© [0097) A second method of use of the foot cradle depicted in FIG. 4 is described now with

_reference to FIG. 7. While this second mcthod is also described with reference to a foot cradle 82

16

-420-



10

15

20

25

30

Attorney Docket No.: EMKNNZ00301

‘employing onc-or more coils 84 that have a reversibly lockable, adjustable orientation, the present

mcthod may be cqually implemented with a'body-worn coil wrap, such as those described with
reference to the previous figures, or to other embodiments of the invention. In this method, the
patient or the healthcare provider adjusts the positioning of coils 84 to detect conductivity in target
nerve 89.

[0098] The position of coils 84 may be translated in different directions (in the illustratéd
embodiment, may be translated horizontally) and may be locked in an initial position once:
conduction in nerve 89 is detected by a sensor (for example, sensing patch 86).

[0099] More particularly, FIG. 7A illustrates the initial positioning of fobtA88 into cradle 82
and of sensor patch 86 on ankle 90 or other appropriate body part of the patient. After proper
positioning of foot 88 is attained, a knob 92 (or other equivalent device) may be employed to adjust
the position of coils 84, based on the signals (for example, nerve conduction signals) provided by
sensor patch 86, as shown in FIG. 7B,

[0100] With reference to FIG. 7C, after neural conduction is detected, coils 84 are locked in
place, and, with further reference to FIG. 7D, foot cradle 82 retains coils 84 locked in position for
further use in a home or healthcare office environment. Therefore, in the present method, the patient
or a healthcare provider simply adjusts coil position by sliding coils 84 back and along onc axis until
electric conduction in the target nerve is detected, although adjustments along all three axes may be
possible in different variants of the present ecmbodiment. |

[0101] Referring now to FIG. 8, a sixth embodiment of the invention relates to the use of
multiple sensors. While FIG. 8 depicts an embodiment shaped as a foot cradle 98, it should be
understood that the following description also relates to any other design, whether shaped as a cradle
or a wrap or otherwise. The plurality of sensors 94 described herein may detect a variety of
physiologic changes, including neural impulses, muscular contraction, twitching, etc. that may occur
with neural or muscular stimulation.

[0102] One or more of the illustrated sensors 94 may be employed over body regions being
stimulated (for cxamplc, back, lcg, arm, ncck, head, torso, ctc.) and may be cither incorporated
within an actual cradle or wrap or, otherwise, be applied separately from the cradle or the wrap.
[0103] Sensors 94 may be structured as disposable, single-use, EKG-type patches that are
attached to the body outside of cradle 98 along the nerve conduction pathway and are then connected
to the logic controller (not shown) before beginning therapy. This arrangement provides for an
intimate body contact of sensors 94 without the risk of infection or other detrimental side cffects that
may be present with transcutancous devices. Sensors 94 may be employed both for beginning and for

monitoring the stimulation therapy; more specifically, sensors 94 may be employed during the
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beginning of the therapy to. optimize the strength.of -thc:magnctic.ﬂ’cld.and/or to adjust the
positioning of coils 96 within the cradlc 98. Oncc therapy has begun, scnsors 94 continuc to monitor
nerve conduction to ensure that the correct level of stimulation is being provided. In the event that
for some reason nerve conduction decays during therapy, the logic controller can automatically
adjust the magnetic field, ensuring that the appropriate therapy is delivered for the appropriate
amount of time.

[0104) One or more of sensors 94 in this embodiment, or any of the embodiments described
herein, may take the form of an inductive coil designed to receive impulses from the underlying
nerves, so that inductive technologies may be used to both stimulate the nerve or tissues as well as to
record the cffect of the stimulation on nerves or tissucs. Any of sensors 94 may be connected to the
logic controller through one or more connection modes, including, but not limited to, wircless
signals, wired signals, radio frequencies, Bluetooth, infrared, ultrasound, direct switching of the
current circuit, etc., so long as communication between the sensor and the device is efféctive.

[0105] During implementation of the present method, a healthcare provider may simply
elect to use sensors 94 to adjust the device, for example, to lock coils 96 into position, during the
first therapy session and not require the use of sensors 94 during each successive therapy session.
[0106] Referring now to FIGS. 9A-9D, there are shown different, non-limiting
embodiments of the invention shaped as body worn ergonomic applicator garments. Each of these
embodiments is shown with overlapping coils, although coils of any configurations may be used.
Each of the wraps of FIGS. 9A-9D corresponds to a coil wrap, into which a body part may be placed.
These garments contain one or more sensors (not shown) that provide feedback to a logic controller
(also not shown), or sensors may be applied separately from those garments. Systems may also be
included for reversibly or irreversibly locking the coils within the applicator.

[0107] More particularly, FIG. 9A illustrates an embodiment, in which coils 100 are
cmbedded in a knee wrap 102 and are connected to a logic controller (not shown) by a connector
104. FIG. 9B instcad illustrates an embodiment, in which coils 106 are disposed within an abdominal
garment, for example shorts 108 and in which coils 106 are also connected to a logic controller (not

shown) by a connector 110. A marking 112 may be added on one side of shorts 108 to indicate wrap

 orientation. FIG. 9C illustrates a coil wrap shaped like a band 114, in which coils 116 are connected

to a logic controller (not shown) by a connector 118. When this embodiment is employed, band 114
may be wrapped around a body portion (for example, an arm) and be retained in place by a system
known in the art, for example, a hook and loop system, a strap and buckle system, or simply a hook
disposed at onc end of band 114 for engaging fabric or other material in another portion of band 114.
FIG. 9D illustrates an embodiment shaped as a shoulder strap 120, the length of which may be
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adjusted by-a buckle 122:and which has coils 124 disposed in one or more points, for example;.at. the:

joint between an armeand a'shoulder as shown. Eachrof these cmbodiments includes onc or orc’

. sensors (not shown) that may be coupled to the garment, or that may be applied separately from the

garment.

{0108} Other ecmbodiments that are not illustrated include, bur are not limited to: a head
worn garment, such as a cap; a neck worn garment, such as a neck brace; and a lower-back garment.
Each garment and applicator may also utilize the locking, targeting coil feature described previously,
without requiring the use of the any sensing components after a proper positioning of the coils in
relation to the target nerve or nerves has been established. '

'[0109] Still other embodiments of the invention are depicted in FIGS. 10 and 1 1. In these
embodiments, the source of energy for nerve stimulation is electrical energy that is dispensed
through a percutaneous stimulator, such as a percutaneous needle 124, or a transcutaneous
stimulator, such as an electrode 126. As shown in FIG. 10, an clectrical pulse controller 128 is
clectrically connected both to percutancous needlc 124 and to sensor 134, to provide the desired
feedback and modulate the power to percutancous needle 134. In the embodiment of FIG. 11,
electrical pulse controller 130 is connected both to electrode 126 and to sensor 136, and performs a
function similar to that of electrical pulse controller 128, With thes¢ embodiments, nerve conduction
may be detected at a site sufficiently distant from the sitc of stimulation, so to enable detection of
nerve conduction despite the confounding interference from the direct electrical stimuli. Further,
direct clectrical stimulation of nerve and muscle may be tailored to provide optimal therapy and, in
the casc of clectrode migration or other clectrode malfunction, to report lack of stimulation of the
bodily tissues. Still further, .these embodiments enable a reduction in power requirement, because
control of the signal is provided by the sensor to the signal generator loop.

[0110] As shown, a device constructed according to the principles of the present invention
provides a targeted and precise stimulation of the posterior tibial nerve, or of other peripheral nerves,
in a non-invasive manner by employing an ergonomic wrap or cradle that specifically targets the
posterior tibial nerve in a consistent and repeatable manner. For example, in patients with OAB or
VI, the novel, reversibly lockable movement of the coils and the use of a logic controller -sensor
loop enables the application of a magnetic ficld that can be varied in location, amplitude and strength
according to the amount of stimulation actually induced in one or more target nerves and of the
responsc of the patient to the therapy. An apparatus according to the present invention may deliver
any frequency of stimulation, including low frequencices, high frequencies, mid frequencies and

ultrahigh frequencics, and overlapping and non-overlapping coils may be used to gencratc the
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desired ficld,.although overlapping or Helmholtz coils are preferred duc to their-ability to targeta.
broadcer region and achicve morce thorough stimulation,

[0111] Ailments that may be treated through the use of apparatus and methods of the
present invention include not only OAB and VI, but also obesity, depression, urinary incontinence,
fecal incontinence, hypertension, pain, back pain, restless leg syndrome, Guillain Barre syndrome,
quadriplegia, paraplegia, diabetic polyncuropthy, dyskinesias, paresthesias, dental procedure pain,
knee osteoarthritis, ancsthesia (pain relief during surgery), Alzheimer's disease, angina (chest pain
from heart discase), ankylosing spondylitis, back pain, bum pain, cancer pain, chronic pain,
dysmenorrhea (painful menstruation), headache, hemiplegia, hemiparesis (paralysis on one side of
the body), labm: pain, local anesthesia during gallstone lithotripsy, facial pain, trigeminal ncuralgia,
bruxism (tooth grinding) pain, myofascial pain, pregnancy-related nausea or vomiting, neck and
shoulder pain, pain from broken bones, rib fracture or acute trauma, diabetic peripheral neuropathy,
phantom limb pain, post-herpetic neuralgia (pain after shingles), postoperative ileus (bowel
obstruction), irritable bowel syndrome, postoperative nausea or vomiting, postoperative pain, post-
stroke rehabilitation, rheumatoid arthritis, skin ulcers, spinal cord injury, temporomandibular joint
pain, detrusor instability, spinal muscular atrophy (in children), pain during hysteroscopy,
gastroparesis, chronic obstructive pulmonary disease rehabilitation, carpal tunnel syndrome, soft
tissue injury, multiple sclerosis, intermittent claudication, attention-deficit hyperactivity disorder
(ADHD), cognitive impairment, knee replacement pain, achalasia, atopic eczema, bursitis, carpal
tunnel syndrome, dementia, depression, dry mouth, dystonia, enhanced blood flow in the brain,
enhanced blood perfusion of the uterus and placenta, esophageal spasm, fibromyalgia, fracture pain,
Guillain-Barre syndrome, hemophilia, herpes, hip pain, interstitial cystitis, irritable bowe! syndrome,
pruritis, joint pain, labor induction, local anesthesia, menstrual cramps, muscle cramps, muscle
spasticity, muscle strain or pain, musculoskeletal trauma, myofascial pain dysfunction syndrome,
nerve damage, osteoarthritis, pain medication adjunct, pancreatitis, Raynaud's phenomenon,
repetitive strain injuries, sacral pain, schizophrenia, shingles, shoulder subluxation, sickle cell
anemia pain, Skin flap ischemia (during plastic surgery), sphincter of Oddi disorders, sports injuries,
thrombophlebitis, tinnitus (ringing in the ear), restless legs, tremor, whiplash and neuralgias. In
contrast to implantable nerve stimulators, this therapy is completely non-invasive and does not
requirc a major surgery to implant a permanent nerve stimulation device. Moreover, this therapy can
be controlled to optimize the level of therapy delivered according to power consumption and nerve
stimulation requirements and need not be delivered by a professional healthcare provider.

[0112] In other embodiments of the invention, ncural stimulation may be applied as

electrical transcutaneous stimulation, for example, by inserting an invasive electrical necdle into a
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target body part and by modulating stimulation is modulated on the basis of information-sent back to
the logic controller from the onc or more scnsors that arc uscd to detect and/or maintain the correct
level of stimulation. The transcutancous clectrical stimulation sensor may be placed in the body
independently or be incorporated within the wrap and may ﬁrovide, among other things, feedback as
to the quality of the electrical connection to the skin, which is directly related to the bum risk
inherently associated with this type of therapy. In fact, these methods of stimulation may not be
optimal duc to the resulting skin irritation and risk of potential bums, a very serious issuc in the large
pereentage of patients that have neuropathics. Even when patches are applied to monitor
transcutancous stimulation very closely, the patches may stili become displaced and allow a bum to
occur. Moreover, potentially interfering electrical impulses may develop at the treatment site,
creating a noisy environment for the detcection of nerve conduction.

[0113] In still other embodiments of the invention, an external coil or ¢oils may be
inductively connected to an implanted coil or coils may be utilized. In these embodiments, an
ergonomic applicator may be adjusted by the user or by a healthcare provider such to optimize
inductive power transmission between the external and implanted coils. One or more sensors may be
utilized to provide a feedback that the relative coil positions have been optimized, and the external
coil may then be reversibly locked into position within the ergonomic applicator. Two applications
of this embodiment relate to the transfer of power to recharge an implantable device, and to the
transfer of power to activate an implantable device.

{0114] In the first application, when an implantable rechargeable device is utilized, the
cxternal coils may be uscd for recharging the implanted device by means of inductive ficlds
generated by the external coils. The external coils may include circuitry that determines the amount
of resistance encountered by the magnetic field or other electrical properties related to the quality
and degree of the magnetic coupling that is being established. Based on this feedback, the position of
the external coils may be adjusted manually or automatically to optimize the coupling achicved with
during cach recharging session. Alternatively, a sensor may be incorporated into the implantable
device and may communicate the degree and quality of the magnetic coupling to the external coils
and/or the connected circuitry via wireless communication, providing a feedback for the automatic or
manual adjustment of the external recharging coils.

[0115] The coils within the ergonomic applicator may be reversibly locked into place for
the duration of the recharge session, and the implantable device may also communicate to the
external recharging unit that the implantable device has been fully recharged, terminating the
recharging session has been completed. By providing for an intermittent recharging of an implanted

" device, an apparatus according to the present invention enables the implantable device to devote

21

-425-



10

15

20

25

30

Attorney Docket No.: EMKNNZ00301

more power to performing.its intended function optimally and with a lesser concern about protecting
or cxtending battery lifc.

|0116] In the second application, the powering coils may contain circuitry to determine the
amount of resistance encountered by the applied magnetic field; or other clectrical propertics that -
may reflect the quality and degree of the magnetic coupling that is being achieved. Based on this
feedback, the powering coils in the applicator may be adjusted manually or automatically to activate
and optimize the coil coupling at the beginning of cach therapy scssion. Alternatively, a sensor may
be incorporated into the implantable device and communicate the degree a;ld quality of the magnetic
coupling extcinally via wircless communication, which may in turn provide fecdback for the
automatic or manual adjustment of the powering coil. In one variant of the present embodiment, the
inductive coils may be magnetically coupled to a needle targeting the posterior tibial nerve.

[0117] An exemplary method of use of an apparatus according to the present invention on a
patient su.ffering from VI and/or OAB includes the following steps:

[0118] The patient places a conductive wrap contained within a flexible material over a
region of the ankle (or alternatively over the knee) to provide the required pulsed magnetic field.
Alternatively, the patient may use an ergonomié foot/leg rest or cradle having embedded coils.
[0119] A sensor (for example, a sensor patch) is placed on the patient's body along the path
of the nerve, ideally proximal to the stimulation site to ensure afferent nerve stimulation, and is
cdnnected to a logic controller.

[0120] A physician or healthcare provider adjusts the coils in the wrap or cradle until
nerve conduction is achieved based oh patient and sensor feedback. An optimal position is sought,
and the coils may be reversibly locked into position within the conductive wrap or ergonomic cradle
and remain in this position during subsequent use,

[0121] During the therapy session, the logic controller provides an electric current to the
coils, generating an inductive magnetic ficld. In onc embodiment, this ficld begins at low amplitude
and slowly ramps up until nerve conduction exceeds a threshold level, as signaled by the sensor and
possibly by the paticnt, who may feel motory conduction. Alternatively, one or more coils may also
be activated to increase the covered area of stimulation in the event that stimulation does not occur
with the initial coil configuration or is inadequate

[0122] The optimal stimulation may be determined in a varicty of manners, for example, by
measuring exposure to electromagnetic fields capable of generating a square wave electric signal at a
frequency of 10-30 Hz at the targeted tissue depth. The square wave configuration of the signal may

be generated via Fourier transformation or may be a ramped current generated in any manner.
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[0123] The inductive magnetic:pulses.continue for an appropriate duration:of use, for
example; for 15-30 minutes. The sensor may reinain in-place during the entire therapy session to
ensure that stimulation occurs consistently and to provide for appropriate corrections if nerve
conduction deteriorated. The logic controller may be powered either by a portable power source such
as a battery, or by or a fixed power source such as a traditional wall outlet.

[0124] The conductive wrap and/or ergonomic cradle is removed from the body when
therapeutic stimulation is not being delivered, typically at the end of the therapy session.

[0125] The conductive wrap and/or ergonomic cradle is reapplied along with the sensor
patch (ideally disposable) from time to time as indicated, for example, on a daily basis, and steps 4-8
are repeated.

[0126] The invention described herein may be applied to any body tissues, including nerve,
muscle, skin, vasculature, or any other organ or tissue within the human body. Further, the devices
and methods described herein may be used to treat any conditions suited for neuromodulation
regardless of whether the stimulation source is an electromagnetic field, a direct clectric current, a
RF field, infrared energy, visible light, ultraviolet light, ultrasound, or other encrgy dispensing
device. |

[0127] In other ermbodiments, as shown in FIG. 12,.an energy emitting system210 for
providing a medical therapy includes one or more conductive coils 212 disposed within or-along.a
housing 214, one or more sensors 216 configured to detect electrical conduction in a target nerve or
to detect muscle stimulation, and a controller 218 connected or coupled to the conductive coils 212
and optionally in communication with the sensor 216. In certain embodiments (as shown in Fig. 12),
the controller 218 can be integral with the housing 214). The coils 212 are configured such that an
electrical current generated by the controller 218 is passed through the coils 212 generating a
magnetic field which will stimulate a target nerve, e.g., the tibial nerve 220, a muscle or other body
part containing a portion of a target nerve, or any nerves branching off of a target nerve, located in
proximity to the coils 212. In this particular embodiment, the housing 214 is in the form of a foot
cradlc, as shown in FIG. 4, howevcr, the housing could also be in the form of a flexiblc wrap,
garment or other design suitable for use with a subject. In various embodiments described herein,
sensors may detect voltage or current and may be connected, coupled, wirelessly connected or
coupled or otherwise in communication with the housing and/or controller using a varicty of
methods or techniques known in the art. The sensor may be placed over a muscle to detect muscle
stimulation resulting from stimulating the target nerve (as shown in Fig. 12) or over any other

portion of the subject’s body suitable for detecting conduction of the target nerve.
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[0128] Referring to FIG:13 and 16'-,_th'crsen'sér"‘may be-in the form of a microneedle patch
228, which can be femovably attached to the skin surface of a subject. The microneedle patch 228
may include a housing 231, having one or more electrodes 232 and one or more microneedles 235
deposited or arrayed on a surface of the electrode 232, forming one or more microneedle arrays 234.
In FIG 13, microneedle patch 228 has the shape of a square, and the microneedles 235 are arrayed on
the bottom surface 236 of the electrode 232 ina 16 X 16 configuration, However, as shown in EIGS
14-15, micronecdle patches may be designed in a variety of shapes, ¢.g., round, oval 229, rectangular
230, hexagonal, and a varicty of sizes. The microneedles may be arrayed in a variety of
arrangements and patterns (e.g., 14 X 14, 12 X 12, etc.) depending on the particular usc and needles.
[0129] Additionally, micronccdlt_:s may be attached, deposited, or arrayed on an electrode
surface or patch in a variety of configurations and arrangements, depending on where the particular
microneedle patch will be utilized and the treatment to be delivered. The number of microneedles
included in an array can vary. For example, the number of microneedles may range from about 5 to
500 or 100 to 400 or about 200 to 300 or about 256. In certain embodiments where micronecdles are
composed of strong, highly conductive material, the number of microneedles necessary may be less
and may range from about 5 to 100 or 10 to 50 or S to 50. However, where microncedlies are
composed of higher resistance metal, a greater number of needles may be needed, e.g., about 100 to
500 or about 200 to 300 or greater than 500.

[0130] Referring to FIG. 18, a magnified view of a microneedle array 234 composed of one
or more microncedles 235 is shown. Microneedles 235 may include a base portion 238 and an upper
portion 239. Microneedles 235 may have lengths in the range of about 1 to 400 microns or 10 to 400
microns or preferably about 100 to 150 microns, and a diameter in the range of about 1 to 100
microns. A microneedle 235 may be tapered in diameter, going from a larger to smaller diameter
from the base portion 238 to the upper portion 239 where the distal tip 240 of the microneedle is
preferably pointed or sharp. The upper portion 239 of the microneedle 235 may have a diameter in
the range of about 10-30 microns or about 15 to 25 microns. Optionally, for ease of production, the
base portion 238 of the microneedle 235 may be thicker than the distal tip 240 or upper portion 239
of the microneedle 235. In certain embodiments, as shown in FIG ‘l 7, a bulb 237 may be provided at
the distal tip 240 of a microneedle 235 to provide for effective anchoring of the microneedle 235 in
the skin of a patient or subject. Microneedles 335 can include any number of friction or grip
increasing features. For example, they may include projections, barbs, bulbs or a roughened surface
or tip. Microncedles 235 may take on various configurations, c.g., straight, bent, filtered, hollow or a

combination of the above.
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[0131]) In‘other embodiments; microneedles may have lengths that range from about 480 to
1450 microns, widths from about 160 to'470 microns, thicknesses from about 30 to 100 microns and
tip angles from about 20 to 90 degrees, and arrays can contain from 5 to 50 microneedles. For
example, microneedles having these dimensions have been shown to be less painful than hypodermic
needles. Length and number of microneedles can affect the level of pain experienced. Decreasing
microneedle length and/or the number of microneedles may be beneficial and act to further reduce
pain and provide comfort.

[0132] In certain embodiments, the one or more microneedles may include-an electrically
conductive material such that the microneedles may transmit an electrical signal to an overlying
clectrode or other surface.- Microneedles may be constructed of an electrically conductive material
and/or coated with an electrically conductive material. Optionally, microneedles may be coated with
an electrically conductive material and constructed of a non-conductive material. Microneedles may
be fabricated using a variety of materials, e.g., metals, stainless steel, ;solid or coat of gold over NI,
Pd or Pd-Co, Pt, silicon, silicon dioxide, polymers, glass, biocompatible polymers, titanium, silver,
or suturc materials. Biodegradable polymers may also be used such that if a tip of a microneedle
were to snap or break off during insertion, it would eaéily biodegrade.

[0133]) A microneedle array 234 may be constructed or fabricated using any variety of
manufacturing methods known to persons of ordinary skill in the art. Microneedles may be arrayed,
attached, etched or deposited onto a surface of an clectrode. In another embodiment, microneedies
may be etched from or deposited onto a silicon clectrode, such that the microneedle patch, including
clectrode and microncedles, are made from one material creating a durable and stable microneedlc
patch. |

[0134] As shown in FIG 18, microneedles may be fabricated by creating micron sized holes
on a silicon substrate and by using a KOH solution to create the needle shape. In other
embodiments, the microncedles may be made of non-conductive material but may still be utilized to
provide superior anchoring properties such that a microncedle patch may effectively adhere or
attaché to a subject’s skin.

[013§] In certain embodiments, microncedle arrays are fabricated by patterning SU-8 onto
glass substrates and defining needle shapes by lithography. The tips of the needles can be sharpened
using reactive ion ctching. Optionally, holes may be drilled, ¢.g., by laser, through the microneedles
and base substrate. Holes may be drilled off-center, but parallel to the microneedle axis, terminating
in side-opening holes along the necdle shaft below the needle tip. 1f desired, the holes can serve as
micro fluidic needle bores for injection or infusion of drugs, medicines, insulin, proteins,

nanoparticles that would cncapsulate a drug or demonstrate the ability to deliver a virus for
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vaccinations, etc. to be used scparatély or in combination with electrical or magnetic therapy. The
microncedlcs may also be coated with nickel by clectroplating, which can increasc their mechanical
strength.

[0136] In certain embodiments, microncedle patches or microneedle clectrode arrays are -
made by fabricating master structures from which replicates are molded and then made elcctriéally
active. For example, SU-8 may be spun on a glass substrate bearing an array mask pattern, bdked,
and then exposed from the backside to from a tapered needle structure. Microncedles may be
sharpened by RIE ctching. A PDMS (polydimethylsiloxane) or similar material mold can then be
copied from the master. A PMMA (polymethylmethacrylate) microneedle array is formed by
solvent-casting and then released from the mold.

[0137] To provide the arrays with electrical functionality, a Ti/Cu seed layer may be
deposited on the PMMA array and patterned by excimer laser to electrically isolate adjacent rows. A
Ni layer (e.g., about 15 to 30 microns or 20 to 25 microns thick) may be electroplaied on the
patterned sced layer to enhance structural rigidity. A backside clectrical connection to the array may
be formed by backside etching of a hole and forming an electrical connection through the hole.
[0138] In another embodiment, the microncedle array is arranged ina 16 X 16 array (i.c.,
256 needles). Each needle has a height of about 400 microns and the base diameter is about 100
microns. The pitch between microneedles can be about 250 microns. The microneedle arrays are
then coated with metal and laser-ctched to provide clectrical functionality. Optionally, rows of
microneedles can be clectrically isolated from each other so that alternating rows can provide
alternating clectrical polarity. The arrays are also interfaced with a power source. Microneedles
may be made of polymer, coated with a metal, and etched to act as alternating clectrodes. In certain
embodiments, the firing secquence of the micronecedles by rows or groups may be varied or
configured to alternate.

[0139] * In certain embodiments, a microncedle array may include one or more microneedles
having multiple channels. For example, a multichannel silicon microncedle may be constructed to
deliver bioactive compounds into neural or other tissue while simultaneously monitoring and
stimulating neurons and nerves.

[0140] FIG. 19 shows a cross scctional view of the skin 10 composed of an outer stratum
corneum 15 covering the epidermis 16. The skin also includes the dermis 18, subcutancous tissue/fat
12, and these layers cover muscle tissué 14. As shown in FIG 19, when a microneedle patch 228 is
attached to a subject’s skin, the microneedles 235 picrce the outer insulating stratum corneum layer
15. The microncedle patch 228 can detect current passing through a stimulated nerve, and provide a

superior signal as the current detected is conducted through the microncedles 235, thereby bypassing
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the poorly conductive stratum*corncum layer 15 whichigenerally encompasses the outer 10 to 15,
microns of skin. In other cmbodiments, microncedles 235may be fabricated to be long cnough to
penetrate the stratum corneum 15, but short enough not to puncture nerve endings, thus reducing the
risk of pain, infection or injury. '

[0141] In certain embodiments, micronecdles are formed such that they are in direct contact
with their corresponding or overlying electrodes. For example, a micronecdle patch may include an
adhesive clectrode pad and may utilize a conductive gel to help hold the micronecdles in place to
prevent shear forces from breaking or bending the microncedles. _

[0142] In certain embodiment, as shown in FIGs. 20a-20d, a microneedle patch or
applicator may include multiple clectrodes on a single patch or applicator, e.g., positive, negative,
and/or control or ground electrodes, where the microneedles will be grouped in multiple arrays such
that they conduct to the appropriate electrode. For example, FIGS 20a and 20b show a single patch
having positive, negative and control ¢lectrodes where a separate array of electrodes is in contact
with cach respective electrode. This arrangement can be created using a single patch. Alternatively,
as shown in FIG. 20c, two patches may be implemented, one including the control electrode with
corresponding microneedle array and the other including the positive and negative clectrodes with
corresponding micronecdle arrays. The various ¢lectrodes could be interchanged.  Alternatively, as
shown in FIG. 20d, three patches may be implemented, each having a separate electrode (control,
positive, or negative) with a corresponding microneedle array. In use, in certain embodiments, the
control may be attached above or near bone, while the positive and/or negative electrodes may be
attached above nerve or muscle.

[0143] Referring again to FIG. 12, the energy emitting system 210.can be:used to treat or
prevent various conditions, ¢.g., urinary incontinence, restless leg syndrome and fecal incontinence,
among others. Energy emitting system 210 includes one or more conductive coils 212 disposed
within or along a housing 214, one or more sensors 216 configured to detect clectrical conduction in
the target nerve or to detect muscle stimulation, and a controller 218 coupled to the conductive coils
212 and optionally in comrhunication with the sensor 216. The coils 212 are configured such that an
electrical current generated by the controller 218 is passed through the coils 212 generating a
magnetic field which will stimulate a target nerve, e.g., the tibial nerve 220, a muscle or other body |
part containing a portion of a target nerve, or any nerves branching off of a target nerve, located in
proximity to the coils 212. In this particular cmbodiment, the housing 214 is in the form of a foot
cradle, as shown in FIG. 4, however, the housing could also be in the form of a flexible wrap,

garment or other design suitable for use with a subject.
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10144) Referring again to FIG. 12, energy emitting system 210 may be used to treat or

prevent various conditions, e.g., urinary incontinience, restless leg syndrome or fecal incontinence.
In certain embodiments, a method of using the energy emitting system 210 includes positioning a
first portion of a patient’s body, for example a foot, ankle, or leg, relative to housing 214 such that a
posterior tibial nerve 220 within the first portion of the patient’s body is in proximity to one or more
conductive coils 212 disposed within or along the housing. -In this particular embodiment, a patient’s
foot is positioned in a housing which is in the form of a foot cradle 215. A sensor in the form of a
microncedle patch 228 may optionally be positioned along a second portion of the patient’s body in
proximity to the posterior tibial nerve 220. In this particular embodiment, microneedle patch 228 is
attached to the patient’s foot over a muscle to detect muscle stimulation.  Alternatively, a patch
could be placed elsewhere on the patient, for example, on the leg in proximity to the posterior tibial
nerve 220, proximal to and up-stream from coils 212. Microncedle patch 228 may be composed of
one or more microneedle arrays and one or more electrodes, as described supra.

[0145] Once the patient’s foot is in position and the microncedle patch 228 (c.g., conductive
microneedle patch) is in place, a current is passed from controller 218 through coils 212, and asa
result, the coils 212 gencrate a magnetic field which is focused on the posterior tibial nerve 220. The
magnetic field stimulates tibial nerve 220, generating a current that will flow along the tibial nerve
220 and spread along its length, to its sacral or pudendal nerve roots. Microneedle patch 228 detects
corresponding muscle stimulation or twitching or electrical conduction through the stimulated
posterior tibial nerve. Upon detection, the microncedle array may conduct and transmit an clectrical
signal to the overlying electrode of microncedie patch 228. The signal may be transmitted to
controller 218, which can be integral or a separate controller or device, or a separate controller
coupled to controller 218. The controller can then be varied or adjusted (to adjust the current or
magnetic ficld) based on the signal received from microneedle patch 228 to ensure that adequate
conduction of the posterior tibial nerve 220 occurs and an adequate and accurate dosage of treatment
is being received. Although shown utilizing a sensor, it is also contemplated that the system could
be used without a sensor.

[0146] Referring to FIG. 21, the method of using cnergy cmitting system 210 described
above with respect to FIG. 12 may be varied such that a conductive microneedle patch 228 is placed
in proximity to or proximally over the afferent posterior tibial nerve 220, i.¢., behind the patient’s
knee. In this position, a conductive microncedle patch 228 detects clectrical conduction through the
afferent posterior tibial nerve, i.¢., it detects the clectrical signal traveling through the posterior tibial
nerve back up to the brain and spinal cord or it may detect corresponding muscle stimulation. The

micronecedlc patch 228 sends the signal to controller 218 or to a separate controller coupled to

28

-432-



10

15

20

25

30

Attorney Docket No.: EMKNNZ00301

controller 218. The controller can then be varicd or adjusted bascd:on the signal received from
microncedlic patch 228 to cnsurc that-adéquate conduction-or stimulation of the postcrior tibial nerve
220 occurs and an adequate and accurate dosage of treatment is being received. ,
[0147] A sensor utilized in the energy emitting system 210 may be a microneedle patch 228
as described above or optionally the sensor may a sensor type known in the art (e.g., EKG sensor) or
as described in any of the embodiments herein. It is also contemplated that energy emitting system
250 can be utilized without a sensor. Optionally, the sensor may be positioned within or along the
housing, ¢.g., the foot cradle, along with the one or more conductive coils, or positioned at a site
distant from the housing or conductive coils.

[0148] In certain embodiments, energy emitting system 210 my optionally include one or
more conductive microneedle patches which can be positioned in proximity to the target nerve or
muscle and provide an additional or supplemental electrical or magnetic stimulus to the target nerve
or muscle.

[0149] Referring to FIG. 22, the energy emitting system 210 described above with respect
to FIG. 12 may be varied to create energy emitting system 260. Energy emitting system 260 further
includes one or more percutancous clectrode needles 262 or other needles or other percutancous
electrodes coupled to a controlier 218 and having an end insertable into a subject’s body in proximity
to said target nerve or stimulation site. The percutancous electrode needle 262 is inductively coupled
to one or more conductive coils 212. In use, a first portion of a patient’s body, for. example a foot,
ankle, or leg, is positioned rclative to housing 214, ¢.g., foot cradle 215, such that a target nerve, c.g.,
posterior tibial nerve 220, located within the first portion of the patient’s body is in proximity (o one
or more conductive coils 212 disposed within or along the housing 214. Conductive coils 212 are
positioned proximate, optionally down-stream or distal to, a selected stimulation site 261. The
percutaneous clectrode needle 262 is inserted through the skin at a location and to a depth that brings
the tip in close proximity to the stimulation site or target nerve to be stimulated. The controller 218
is activated and a current passcs through conductive coils 212. The resulting magnetic field
generates a current that traverses the internal stimulation site 261 by passing from conductive coils
212 to the internal percutaneous electrode needle 262, as indicated by arrow i. Also, the
percutaneous clectrode needle may be positioned within the generated magnetic field, whereby the
magnetic field itself generates a current in the percutaneous clectrode which stimulates a target nerve
or traverses an internal stimulation site. Optionally, a current may be passed from the controller 218
through conductive coils 212 and/or from the controller 218 through percutaneous clectrode needle

262, traversing the internal stimulation site as the current passes between the coils and needle.
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10150) In-energy emitting:;ﬁys'tém 260, current dcns’ity. ‘and’ suAbseQuent.elééu'i'c‘ﬁeld intensity
generated between conductive coils 212 and percutaneous electrode needle 262 is greater than that
generated by traditional percutaneous stimulators. A greater electric field intensity makes site
location for conductive coils 212 and percutancous electrode needle 262 casier. Furthermore, the
load impedance through the surface of the skin is much higher than the internal impedance, and as
such, the relatively high load impedance lessens the likelihood of damage to tissue and nerves due to
high currcnt pulses.

[0151) Referring again to FIG. 22, a percutaneous elecirode needle for use in any of the:
energy emitting systems described herein may include a variety of designs. For example,
percutancous electrode needle 262 may include a metal or plastic handle 263 to provide a secure grip
for the user, while minimizing the risk of shock to the user. The needle tip can have a terminal
portion 264 which may extend between about 0.5 and 10 mm or about 2.0 mm from the needle tip
and may be constructed out of medical grade stainless steel or other biocompatible metals. The
diameter of the ncedle can be small (less than about 0.25 mm) which minimizes trauma during
insertion. Optionally, needle 262 can be coated with Teflon or similar insulative material 265 except
for an exposed tip arca 264. This allows for a higher field density at the tip for more precise
operation. The exposed needle tip area 264 should have a sufficiently large surface arca so as not to
create too high a local current ficld that may cause irritation or pain.

[0152] In another embodiment, as shown in FIG. 23, percutaneous electrode needle 272
may be used in energy emitting system 260. Percutancous electrode needle 272 may be constructed
out of medical grade stainless steel or other biocompatible electrically conductive metal,
Percutancous clectrode needle 272 includes a first end 276 for insertion into the patient’s body in
proximity to the presclected internal stimulation site or target nerve to be stimulated, and a second
end 277. The size of the needle electrode 272 is preferably small, for example 34G needle ¢lectrode
(0.22x10 mm), to minimize trauma during insertion. Percutancous electrode needle 272 may also
include an clectrically conductive adaptor, e.g., an clectrically conductive tape member 273. The
tape member 273 includes an electrically conductive adhesive portion 274 and an electrically
conductive non-adhesive portion 275. Alternatively, the adaptor may include an electrically
conductive clip. The second end 277 of the needle electrode 272 preferably includes an enlarged
portion to enable the electrically conductive tape member 273 to be more easily adhered thereto. |
Once it is detecrmined that the percutancous needle electrode 272 is properly positioned, the necdle is
fixedly adhered to the electrically conductive tape member 273 by folding the ends of the adhesive
portion 274 of the clectrically conductive tapec member 272 over the second end 277 of the needlc

clectrode thereby forming an electrical connection there between. The percutancous needle clectrode
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272 is clectrically coupled to'controller 218 via clectrically-conductive tape member 273. Various
other implantable or inscrtable clectrode needles known to persons of skill in the art'may also b
utilized in the above described systems. ‘ |

[01583]) In ccrtziin cmbodiments of encrgy emitting system 260 as described above and
shown in FIGS. 22-23, a sensor 216, such as a conductive microneedle patch 228, may be utilized to
detect electrical conduction through the stimulated posterior tibial nerve 220 or to detect muscle
stimulation, and transmit the signal to controller 218. The signal may be transmitted to controller
218, a scparate controller or device, or a separate controller coupled to controller 218. The controller
can then be varied or adjusted based on the signal from microneedle patch 228 to ensure that
adequate conduction of the posterior tibial nerve 220 occurs and an adequate and accurate dosage of
treatment is being received. It is also contemplated that energy system 260 may be utilized without a
sensor 216, see for example FIGS. 24-25. Optionally, other typés of sensors may be used in place of
a microneedle patch sensor, such as other sensors described herein and sensors known to persons of
ordinary skill in the art. The sensor may be placed over a portion of the subject’s body suitable for
detecting conduction of the target nerve (e.g., on the leg as shown) or over a muscle to detect muscle
stimulation resulting from stimulating the target nerve.

[0154) In certain embodiments, as shown in FIG. 26, an energy emitting system 250 for
providing a medical therapy includes a microneedle patch 252 (e.g., conductive microncedie patch)
having one or more microncedle arrays deposited on a surface of one or more ¢lectrodes; one or
more scnsors 221 configured to detect electrical conduction in the target nerve or to detect muscle
stimulation; and a controller 218 coupled to micronecdle patch 252 and in communication with
sensor 221. The microneedle patch 252 is configured such that an electrical current generated by the
controller 218 is passed through the microneedle patch 252, generating a magnetic field or delivering
or generating an electrical or magnetic stimulus to a target nerve, e.g., the tibial nerve 220, a muscle
or other body part containing a portion of a target nerve, or any nerves branching off of a target
nerve, located in proximity to microncedle patch 252.

[0155] Referring to FIG. 26, a method of using the energy emitting system 250 may include
placing a conductive microneedle patch 252 on a first portion of a patient’s body, for example a foot,
ankle, or leg, in proximity to posterior tibial nerve 220 within the first portion of the patient’s body.
Sensor 221 is positioned along a second portion of the patient’s body in proximity to the posterior
tibial nerve 220. In this particular embodiment, scnsor 216 is attached to the patient’s leg in
proximity to the posterior tibial nerve 220, proximal to and up-stream from conductive microncedle
patch 252. Conductive micronecdle patch 252 is composed of onc or more micronecdlc arrays and

onc or more electrodes, as described in.the embodiments above.
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[0156] Once conductive microneédle patch252:and sensor 221 are in position, a current'is
passed from controller 218 through conductive microneedle patch 252, resulting in an electrical
stimulus of the posterior tibial nerve 220. Alternatively, the microneedle array may be insulated or
constructed of non conductive material such that the microneedle patch 252 gencrates a magnetic
field that stimulates tibial nerve 220 in a manner similar to the one or more coils described in the
embodiments above, without an clectrical stimulus. Whether the stimulus is electrical or magnetic,
cither stimulus will generate a current that will flow along the tibial nerve 220 and spread along its
length, to its sacral or pudendal nerve roots. Sensor 221 detects electrical conduction through the
stimulated posterior tibial nerve 220, and then transmits the signal to controller 218. In certain
cmbodiments, the sensor may be in the form of a microncedle patch sensor. The signal may be
transnﬁtted to controller 218, a separate controller or device, or a separate controller coupled to
controller 218. The controller can then be varied or adjusted based on the signal from sensor 221 to
ensure that adequate conduction of the posterior tibial nerve 220 occurs and an adequate and accurate
dosage of treatment is being received.

[0157] The sensor utilized in the energy emitting system 250 may be a sensor of the type
described above, with respect to other embodiments. Optionally, for example, the sensor may be a
microncedle patch. It is also contemplated that encrgy emitting system 250 can be utilized without a
sensor. The sensor may be placed over a portion of the subject’s body suitable for detecting
conduction of the target nerve (¢.g., on the leg as shown) or over a muscle to detect muscle
stimulation resulting from stimulating the target nerve.

[0158] In certain embodirﬁents, energy emitting system 250 my optionally include one or
more conductive coils disposed within ér along a housing which can be positioned in proximity to
the target nerve or muscle and provide an additional or supplemental stimulation of the target nerve
or muscle.

[0159] Referring to FIG. 27, the energy emitting system 250 described above with respect
to FIG. 26 may be varied to create energy emitting system 280. Energy emitting system 280 further
includes one or more percutancous electrode needles 262 coupled to a controller 218 and having an
end insertable into a subject’s body in proximity to said target nerve. Optionally, the electrode
needle may be non-percutancous, such that it is insertable in an orifice or opening in the subject,
such as a natural orifice. The percutaneous clectrode needie 262 is inductively coupled to
conductive microneedle patch 252, In use, a microneedle patch 252 is placed on a first portion of a
paticnt’s body, for cxample a foot, ankle, or leg, in proximity to posterior tibial nerve 220 within the
first portion of the patient’s body and down-stream or distal to a sclected stimulation site 261. The
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percutancous.clectrode needle 262 is inserted through. the skin-at a location and to a.depth that brings.

the tip in closc proximity to the target nerve to be stimulated.

[0160] The controller 218 is activated and a current passes through microncedle patch 252
and traverses the internal stimulation site 261 by passing from microncedle patch 252 to the internal
percutaneous electrode needle 262, as indicated by arrow i. The current passing through

microncedle patch 252 may also generate a magnetic ficld which can generate a current that traverses
the internal stimulation site 261 by passing from microneedle patch 252 to the internal percutancous
clectrode needle 262. Also, the percutaneous ¢lectrode needle may be positioned-within the
gencrated magnetic ficld, whereby the magnetic field generates a current in the percutaneous
electrode which stimulates a target nerve and traverses an internal stimulation site. Optionally, a
current may be passed from the controller 218 through microneedle patch 252 and/or from the
controller 218 through percutancous electrode needle 262, traversing the internal stimulation site as
the current passes between the patch and needle.

[0161] Referring to FIG. 28, energy emitting system 280 may be modificd by using
percutaneous electrode needle 272 in place of percutancous electrode needle 262. Percutaneous
clectrode needle 272 would be constructed and function as described above with respect to FIG. 23.
Various other implantable or insertable electrode needlcs known to persons of skill in the art may
also be utilized in the above described systems. Additionally, energy emitting system 280 may
utilize a sensor to detect clectrical conduction through the stimulated posterior tibial nerve 220 and
send a corresponding signal indicative of the detected conduction to controller 218 or other device
such that the clectrical or magnetic stimulus can be adjusted as necessary. The sensor may bea
sensor 221, or optionally the sensor may be a microneedle patch. It is also contemplated that energy
emitting system 280 can be utilized without a sensor. The sensor may be placed over a portion of the
subject’s body suitable for detecting conduction of the target nerve (e.g., on the leg as showr_l) or
over a muscle to detect muscle stimulation resulting from stimulating the target nerve.

[0162] In any of the above systems, embodiments are contemplated where the sensors are
also coupled or connécted to or otherwise in communication with energy emitting devices, e.g., the
conductive coils or conductive microneedle patches.

[0163] In certain embodiments, the one or more microneedles of the microneedle patch may
include an eleétrically conductive material such that the microneedles may transmit an electrical
signal to an overlying electrode or other surface. Microneedles may be constructed of an electrically
conductive material and/or coated with an clectrically conductive material. Optionally, microneedles
may be coated with an clectrically conductive material and constructed of a non-conductive material.

Microneedles may be fabricated using a variety of materials, ¢.g., metals, stainless steel, solid or coat
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of gold over NI, Pd'or Pd-Co, Py, silicon, silicon dioxide; polymers, glass, biocompatible polymers,

‘titanium, silver, or suturc matcrials. Biodegradable polymers may also be uscd such that if a tip of a

microneedle were to snap or break off during insertion, it would easily biodegrade. Optionally, the
microneedle patch may be non-conductive.

[0164] In certain embodiments, an electrode patch for improved conductance or conduction
is provided. The patch can include at lcast one clectrode having a first surface and/or a second
surface. The electrode may optionally be attached to various other materials or adhesive materials.
An array of micronecdles may be deposited on a surface of the electrode, or attached to a patch or
other material and indirectly or directly connected to the clectrode. The array of microncedles may
include a conductive material. Such patches may be used as a sensor to detect muscle stimulation or
electrical conduction, or to provide or deliver an electrical stimulus or magnetic field, ¢.g., to a target
nerve, and may optionally be used in any of the embodiments described herein or in any application
where improved conductance or conduction is desired. Microneedles yield improved reduction in
impedance compared to simple abrasion and other techniques, and are less painful and more
comfortable for the paticnt.

{0165] In certain embodiments, typical voltage sensed at the skin and detectable or
conductable by a microneedle patch or microneedle array may range from about 1 to 400 microvolts
or about 10 to 300 microvolts.

[0166] In certain embodiments, methods of treating a subject with urinary incontinence or
various pelvic floor disorders utilizing the energy emitting systems described herein are
contemplated. Symptoms associated with urinary incontinence may be observed, detected, or
diagnosed. An energy emitting device having one or more energy generators, €.g., one or more
conductive coils or one or more micronecdle patches, may be positioned in proximity to a target
nerve, e.g., the tibial or posterior tibial nerve or popliteal or sacral nerve or branches thereof of a
subject or patient along a first portion of a subject’s or patient’s body. The subject may or may not
be exhibiting symptoms associated with urinary incontinence. In the case of thc.conductive coils, the
coils may be positioned within or along a housing, such as a foot or knee cradle, and a foot or leg
may be positioned therein. In the case of a microneedle patch, the patch may be attached to a
subject’s skin. Optionally, the method involves positioning a first portion of a subject’s body, the
subject exhibiting symptoms associated with urinary incontinence, relative to an encrgy emitting
device such that a target nerve within the first portion of the body is in proximity to at least onc
cnergy gencerator disposed within or along the encrgy emitting device.

[0167] A current is then passed through the energy generator to produce, generate or deliver

cnergy, €.8., a magnetic or clectromagnetic field or electrical or magnetic energy or stimulus,
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focused on the tibial or posterior tibial nerve or'branches thereof. This in turn may-cause the

stimulation of a pudendal nerve, sacral plexus, or other nerves in the pelvic floor. Various nerves
innervating the various muscles, sphincters, nerves, organs and conduits of the urinary tract and
bladder may be stimulated directly or indirectly. In certain embodiments, a current is passed through
one more coils, which generate a magnetic or electromagnetic field which stimulates the posterior
tibial nerve. In certain embodiments, the positioning of the coils relative to the first portion of the
subject’s body may be adjusted to re~focus the magnetic ficld on the posterior tibial nerve as needed.
In certain embodiments, a current is passed through a microneedle patch generating or delivering an
clectrical or magnetic stimulus or ficld. The positioning of the microneedle patch relative to the first
portion of the subject’s body may be adjusted to re-focus the electrical or magnetic stimulus or field
on the posterior tibial nerve as needed.

[0168] Optionally, electrical conduction through the target nerve, e.g., the posterior tibial
nerve, or muscle stimulation can be detected via at least one sensor. A conductive sensor may be
positioned in proximity to the posterior tibial nerve along a second portion of the subject’s body.
Optionally, a sensor may be positioned over a corresponding muscle to detect muscle stimulation or
twitching resulting from nerve stimulation. Optionally, the electrical conduction is detected along a
second portion of the subject’s body which is different from the first portion of the body. Optionally,
the sensor in the form of a microneedle patch. In certain embodiments, the sensor may be positioned
behind a subject’s knee to detect the electrical conduction along the afferent posterior tibial nerve or
on another portion of a patient’s leg or foot. In other cmbodiments, the sensor may be positioned
within or along a housing along with the one or more conductive coils.

[0169] Where a sensor is used, a signal is reccived from the sensors and the signal is
indicative of the electrical conduction of the target nerve, e.g., posterior tibial nerve. The current
may be adjusted or varied using a controller which is in communication with the energy generator.
Adjustments may be made in response to the nerve or muscle stimulation detected by the conductive
sensor, in order to optimize or ensure adequate treatment of urinary incontinence by achieving the
appropriate level of conductance and appropriate level of nerve or muscle stimulation. Appropriate
levels or parameters for current, frequency, magnetic field, treatment duration, etc., are those that
result in an observed or detected reduction or prevention of symptoms associated with urinary
incontinence. Treatment could also be administered and the appropriate levels and parameters
achieved through observing or detecting reduction or prevention of symptoms where a sensor is not
used. Examples of these symptoms include but are not limited to the inability to control urinary

function, urinary leakage, and loss of bladder control.
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10170} In:certain embodiments, the amplitude; frequency, direction of a generated magnetic-
field, electrical or magnetic stimulus, or firing sequence of the coils or microneedles making up the
microneedle array may be adjusted. Optionally, the current may be varied according to a muscular
responsc in the patient. Thus, to treat urinary incontinence, the magnetic ficld or electrical stimulus
is applied to a subject or patient until the desired effects (e.g., reduction of symptoms) are achieved.
[0171) In certain embodiments, methods of treating a subject with fecal incontinence
utilizing the energy cmitting systems described herein are contemplated. Symptoms associated with
fecal incontinence may be observed, detected, or diagnosed. An energy emitting device having one
or more cnergy generators, ¢.g., one or more conductive coils or one or more microncedle patches,
may be positioned in proximity to a target nerve, ¢.g., the tibial or posterior tibial nerve, or poplitcal
or sacral nerve or branches thereof, of a subject along a first portion of a subject’s body. The subject
may or may not be exhibiting symptoms associated with fecal incontinence. In the case of the

conductive coils, the coils may be positioned within or along a housing, such as a foot or knee cradle,

. and a foot or leg may be positioned therein. In the case of a microneedle patch, the patch may be

attached to a subject’s skin. Optionally, the method involves positioning a first portion of a subject’s
body, the subject exhibiting symptoms associated with fecal incontinence, relative to an energy
emitting device such that a target nerve within the first portion of the body is in proximity to at least

one energy gencerator disposed within or along the energy emitting device.

- [0172] A current is then passed through the energy generator to produce, generate or deliver

cnergy, e.g., a magnetic or electromagnetic field or electrical or magnetic encrgy or stimulus,
focused on the tibial or posterior tibial nerve or branches thereof. This in turn causcs the stimulation
of a pudendal nerve, sacral plexus, or nerves in the pelvic floor. Various nerves innervating the

various muscles, sphincters, rectum, nerves, organs and conduits associated with bowel movements,

fecal control, and the intestines may be stimulated directly or indirectly. Optionally, a current is

passed through one more coils, which gencrate a magnetic or clectromagnetic ficld which stimulates
the posterior tibial nerve. In certain embodiments, the positioning of the coils relative to the first
portion of the subject’s body may be adjusted to re-focus the magnetic field on the posterior tibial
nerve as needed. In certain embodiments, a current is passed through a microneedle patch generating
or delivering an electrical or magnetic stimulus or field. The positioning of the microneedle patch
relative to the first portion of the subject’s body may be adjusted to re-focus the electrical or
magnctic stimulus or ficld on the posterior tibial nerve as needed.

[0173] Optionally, electrical conduction through the target nerve, e.g., the posterior tibial
nerve, or muscle stimulation can be detected via at least one sensor. A conductive sensor may be

positioned in proximity to the posterior tibial nerve along a second portion of the subject’s body.
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Optionally, .a scnsor may be.positioned over a corresponding 'muscle to detect musclestimulation or
twitching resulting from nerve stimulation. Optionally, the clectrical conduction is detected along a
second portion of the subject’s body which is different from the first portion of the body. Optionally,
the sensor is in the form a of a microneedle patch. In certain embodiments, the sensor may be
positioned behind a sﬁbjcct’s knee to detect the electrical conduction along the afferent posterior
tibial nerve or on another portion of a patient’s leg or foot. In other embodiments, the sensor may be
positioned within or along a housing along with the onc or more conductive coils,

[0174] Where a sensor is used, a signal is received from the sensors and the signal is
indicative of the clectrical conduction of the target nerve, ¢.g., posterior tibial nerve. The current
may be adjusted or varied using a controller which is in communication with the cnergy gencrator.
Adjustments may be made in response to the nerve or muscle stimulation detected by the conductive
sensor, in order to optimize or cnsure adequate treatment of fecal incontinence by achieving the
appropriate level of conductance and appropriate level of nerve or muscle stimulation. Appropriate
levels or parameters for current, frequency, magnetic field, treatment duration, étc., are those that
result in an observed or detected reduction or prevention of symptoms associated with fecal
incontinence. Treatment could also be administered and the appropriate levels and parameters
achieved through observing or detecting reduction or prevention of symptoms where a sensor is not
used. Examples of these symptoms include but are not limited: the loss of voluntary control to retain
stool in the rectum; lo.és of fecal control; inability to control bowel movements, and fecal leaking:
[0175] In certain embodiments, the amplitude, frequency, direction of a generated magnetic
ficld, clectrical or magnetic stimulus, or firing sequence of the coils or micronceedles making up the
microncedle array may be adjusted. Optionally, the current may be varied according to a muscular
response in the patient. Thus, to treat fecal incontinence, the magnetic field or electrical stimulus is
applied to a subject or patient until the desired effects (e.g., reduction of symptoms) are achieved.
[0176) In certain embodiments, methods of treating a subject with restless leg syndrome
utilizing the energy emitting systems described hercin are contemplated. Victims afflicted with
Restless Leg Syndrome (RLS or Ekbom's syndrome), are unable to remain seated or to stand still.
Activities that require maintaining motor rest and limited cognitive stimulation, such as
transportation, €.g., in a car, plane, train, etc., or attending longer meetings, lectures, movies or other
performances, become difficult if not impossible. These sensations become more severe at night and
RLS patients find slecp to be virtually impossible, adding to the diminishing quality of their lives.
The urge to move, which increases over periods of rest, can be completely dissipated by movement,

such as walking. However, once movement ceases, symptoms return with increased intensity. If an
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RLS-patient is-forced to lic still, symptoms wili‘continue to build like a loaded spring and,
cventually, the legs will involuntary move, relicving symptoms immediatcly.

[0177] Thus, symptoms associated with restless leg syndrome may be observed, detected,
or diagnosed. An cnergy emitting device having one or more energy gencrators, ¢.g., One or more
conductive coils or one or more microneedle patches, may be positioned in proximity to a target
nerve, ¢.g., the tibial or posterior tibial nerve, or popliteal or sacral nerve or branches thercof or other
nerves associated with restless leg syndrome, of a subject along a first portion of a subject’s body.
The subject may or may not be exhibiting symptoms associated with restless leg syndrome. In the
case of the conductive coils, the coils may be positioned within or-along a housing, such as a foot or
knce cradle, and a foot or leg may be positioned therein. In the case of a microncedle patch, the
patch may be attached to a subject’s skin. Optionally, the method involves positioning a first portion
of a subject’s body, the subject exhibiting symptoms associated with restless leg syndrome, relative
to an enérgy emitting device such that a target nerve within the first portion of the body is in
proximity to at least one energy generator disposed within or along the energy emitting device.
[0178] A current is then passed through the energy generator to produce, generate or deliver
energy, .8., a magnetic ficld or electrical or magnetic encrgy or stimulus, focused on the tibial or
posterior tibial nerve or branches thercof or other nerves associated with restless leg syndrome. This
in turn causcs the stimulation of a pudendal nerve, sacral plexus or other nerves innervating the
pelvie floor or various muscles, nerves, or organs associated with restless leg syndrome.  The
various nerves may stimulated directly or indirectly. Optionally, a current is passed through one
morc coils, which gencrates a magnetic or clectromagnetic ficld which stimulates the posterior tibial
nerve. In certain embodiments, the positioning of the coils relative to the first portion of the
subject’s body may be adjusted to re-focus the magnetic field on the posterior tibial nerve as needed.
In certain embodiments, a current is passed through a microncedle patch generating or delivering an
clectrical or magnetic stimulus or ficld. The positioning of the microneedle patch relative to the first
portion of the subject’s body may be adjusted to re-focus the clectrical or magnetic stimulus or ficld
on the posterior tibial nerve as needed.

[0179] Optionally, electrical conduction through the target nerve, e.g.,.the posterior tibial
nerve, or muscle stimulation can be detected via at least one sensor. A conductive sensor may be
positioned in proximity to the posterior tibial nerve along a second portion of the subject’s body.
Optionally, a scnsor may be positioned over a corresponding muscle to detect muscle stimulation or
twitching resulting from nerve stimulation. Optionally, the clectrical conduction is detected along a
sccond portion of the subject’s body which is different from the first portion of the body. Optionally,

the sensor in the form a of a microncedle patch. In certain embodiments, the sensor may be
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positioned behind a-subject’s knee to detect the clectrical conduction along the afferent posterior

tibial ncrve or‘on another portion of a paticnt’s legor foot. In other'embodiments, the scnsor may be
positioned within or along a housing along with the one or more conductive coils.

[0180] Where a sensor is used, a signal is reccived from the sensors and the signal is
indicative of the electrical conduction of the target nerve, e.g., posterior tibial nerve. The current
may be adjusted or varied using a controller which is in communication with the energy generator.
Adjustments may be made in response to the nerve or muscle stimulation detected by the conductive
sensor, in order to optimize or ensure adequate treatment of restless leg syndrome by achieving the
appropriate level of conductance and appropriate level of nerve or muscle stimulation. Appropriate
levels or paramcters for current, frequency, magnetic ficld, trecatment duration, ctc., are those that
result in an observed or detected reduction or prevention of symptoms associated with restless leg
syndrome. Treatment could also be administered and the appropriate levels and parameters achieved
through observing or detecting reduction or prevention of symptoms where a sensor is not used.
Examples of these symptoms include but are not limited to: uncomfortable sensations in the limbs,
irresistible urges to move, usually the legs; motor restlessness; when at rest, symptoms return or
worsen; and symptoms worsen in the evening and at night.

[0181]) In certain embodiments, the amplitude, frequency, direction of a generated magnetic -
ficld, clectrical or magnetic stimulus, or firing sequence of the coils or micronecdles making up the
microneedle array may be adjusted. Optionally, the current may be varied according to a muscular
responsc in the patient. Thus, to treat restless leg syndrome, the magnetic field or electrical stimulus
is applicd to a subject or paticnt until the desired cffects (e.g., reduction of symptoms) arc achicved.
[0182] In certain embodiments, methods of treating a subject suffering from premature
ejaculation or various pelvic floor disorders utilizing the energy emitting systems described herein
are contemplated. Symptoms associated with premature ejaculation may be observed, detected, or
diagnosed. An energy emitting device having onc or more encrgy generators, €.g., One or more
conductive coils or one or more microncedle patches, may be positioned in proximity to a target
nerve, e.g., the tibial or posterior tibial nerve or popliteal or sacral nerve or branches thereof of a
subject along a first portion of a subject’s body. The subject may or may not be exhibiting
symptoms aésociated with premature ejaculation. In the case of the conductive t;,oils, the coils may
be positioned within or along a housing, such as a foot or knee cradle, and a foot or leg may be
positioned thercin. In the cascof a microncedle patch, the patch may be attached to a subject’s skin.
Optionally, the method involves positioning a first portion of a subject’s body, the suquct exhibiting

symptoms associated with premature ejaculation, relative to an encrgy emitting device such that a
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target nerve within.the first-portion of the body is in proximity to at least one energy gencrator
disposcd withiin or along the cnergy cmitting device,

|0183] A current is then passed through the energy generator to produce, generate or deliver
energy, ¢.g8., a magnetic or electromagnetic field or electrical or magnetic energy or stimulus,
focused on the tibial or posterior tibial nerve or branches thereof. This in turn may cause the
stimulation of a pudendal nerve, sacral plexus, or other nerves in the pelvic floor or nerves associated
with the control of ¢jaculation. Various nerves innervating the various muscles, sphincters, nerves,
organs and conduits of the urinary tract, bladder or reproductive system, or pelvic floor may be
stimulated directly or indirectly. Optionally, a current is passed through one more coils, which
generates a magnetic or clectromagnetic ficld which stimulates the posterior tibial nerve.  In certain
embodiments, the positioning of the coils relative to the first portion of the subject’s body may be
adjusted to re-focus the magnetic field on the posterior tibial nerve as needed. In certain

" embodiments, a current is passed through a microneedle patch generating or delivering an electrical

or magnetic stimulus or field. The positioning of the microneedle patch relative to the first portion
of the subject’s body may be adjusted to re-focus the electrical or magnetic stimulus or ficld on the
posterior tibial nerve as needed.

[0184] Optionally, électrical conduction through the target nerve, e.g., the posterior tibial
nerve, or muscle stimulation can be detected via at least one sensor. A conductive sensor may be -
positioned in proximity to the posterior tibial nerve along a second portion of the subject’s body.
Optionally, a sensor may be positioned over a corresponding muscle to detect muscle stimulation or
twitching resulting from nerve stimulation. Optionally, the clectrical conduction is detected along a
second portion of the subject’s body which is different from the first portion of the body. Optionally,
the sensor in the form of a microneedle patch. Incertain embodiments, the sensor may be positioned
behind a subject’s knee to detect the electrical conduction along the afferent posterior tibial nerve or
on another portion of a patient’s leg or foot. In other embodiments, the sensor may be positioned
within or along a housing along with the one or more conductive coils.

[0185] Where a sensor is used, a signal is received from the sensors and the signal is
indicative of the electrical conduction of the posterior tibial nerve. The current may be adjusted or
varied using a controller which is in communication with the energy generator. Adjustments may be
made in response to the nerve or muscle stimulation detected by the conductive sensor, in order to
optimize or ensurc adequate trcatment of premature cjaculation by achicving the appropriate level of
conductance and appropriate level of nerve or muscle stimulation. Appropriate levels for current,
frequency, magnetic ficld, treatment duration, etc., are levels that result in an observed or detected

reduction or prevention of symptoms associated with premature cjaculation, Treatment could also be
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administered and the appropriate levels and parameters achieved through observing or detecting
reduction or prevention of 'symptoms where a-sensor is not used. Examples of these symptoms
include but are not limited to: ¢jaculation that frequently occurs within one minute or less of
penetration; the inability to delay ejaculation on penetrations; or persistent or recurrent ejaculation
with minimal stimulation before, on or shortly after penetration.

[0186] In certain embodiments, the amplitude, frequency, direction of a generated magnetic
ficld, clectrical or magnetic stimulus, or firing sequence of the coils or microncedles making up the
microncedle array may be adjusted. Optionally, the current may be varied according to a muscular
response in the patient. Thus, to treat premature cjaculation, the magnetic field or clectrical stimulus
is applicd to a subject or patient until the desired effects (e.g., reduction of symptoms) arc achieved.
[0187] Exemplary treatment parameters for treating various conditions, €.g., urinary
incontinence, using the systems and methods described herein may include the following. Operation
of a conductive coil at about 10 to 20 hertz generating a magnetic field of about .25 to 1.5 tesla,
where the coil is administered to a patient for a duration of about 30 minutes/day or 30 minutes per
week, depending on the severity of the symptoms, until the symptoms subside. The above treatment
parameters or variations on the parameters may be used for treatment of urinary incontinence, fecal
incontinence, restless leg syndrome, or premature ¢jaculation or other conditions. For example, the
coil may be operated at various parameter ranges falling with the following ranges: about $ to 100
hertz, about 1 to 10 tesla, for about 15 minutes to 2 hours per day or week. In treating premature
cjaculation, a patient may receive treatment about 4 to 10 hours prior to intercourse. A maintenance
phase of treatment, after the initial treatment, may vary for various conditions. For examplc, the
maintenance phase may require application of the systems and methods described herein at the
parameters described herein for 30 minutes/week or 30 minutes/month. Any treatment parameter
may be varied or modified based on the effect on the patient or sensor or patient feedback regarding
stimulation, until the desired result of treating or preventing a condition is achicved.

[0188] In certain embodiments, as shown in FIGs. 29a-29d, energy emitting device may
include a controller 289 and a foot cradle 290. Foot cradle 290 may include vertical foot plate 291,
and horizontal foot plate 292, where each plate can be adjusted using vertical foot plate knob 293
and horizontal foot plate knob 294. One or more EMG plugs 295 are provided. An air core coil 297
or other type of coil is provided. A display screen 296 may also be provided along with power cord
298. The display screen 296 can display a varicty of information to the user and/or practitioncr such
as the level of power or current applied, treatment time, temperature of the cradle device, detected
current levels and/or physiological parameters, ctc., to facilitate effective and efficient therapeutic

treatment. The information can be used to vary or adjust the controller to ensure that adequate
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conduction of a target:nerve, ¢.g., posterior tibial nerve 220 or muscle stimulation occurs-and an
adcquatc and accuratc dosage of trcatment is being reccived.  Controls may also be included to
affect the following: power, field strength, frequency, pulse, start/pause and cancelation of therapy
(as shown) or other parameters one of skill in the art would find necessary or useful to control or
monitor. In certain embodiments, a sensor may be connected, connected or in communication with
the foot cradle or other energy emitting apparatus, controller, housing , conductive coils, or
microneedle patch,

[0189] In certain embodiments, as shown in FIGS 30-31, an energy emitting device may
include a controller and a knee cradle. The cradle may be configured to provide the conductive coil
in proximity to the popliteal fossa or area directly behind the knee. In certain embodiments, the knee
cradle may configured to cradle or surround at least a portion of the knee or substantially the entire
knee without placing direct pressure on the popliteal fossa, thereby minimizing or avoiding venous
thrombosis. In one embodiment, the device may be utilized while the knee is in the flexed position
(Fig. 30). In another embodiment, the device may be utilized while the knee is in a non-flexed
position (Fig. 31).

[01906] In certain embodiments, the energy emitting device, ¢.g., foot cradle, knee cradle,
etc., includes a conductive coil positioned such that a target nerve is automatically targeted. The
conductive coil is configured, sized and positioned within the device such that the generated
magnetic field may encompass and stimulate the target nerve in any patient based on the target
nerve’s anatomical location, thus providing automatic targeting of the nerve in any patient once the
paticnt positions a particular body portion in the device.

[0191]) In various embodiments described herein, sensors may detect voltage or current and
may be connected, coupled, wirelessly connected or coupled or otherwise in communication with
housing, conductive coils, microneedle patch, energy emitting apparatus, energy generators, or
clectrode needles and/or controller using a variety of methods or techniques known inthe art.  In

various cmbodiments described herein, housings, conductive coils, microneedle patches, energy

.emitting apparatus, energy generators, or electrode needles may be connected, coupled, wirelessly

connected or coupled or otherwise in communication with each other, controllers or sensors, using a
variety of methods or techniques known in the art.

[0192] Coils used in any of the embodiments described above and illustrated in the
corresponding figures may take on a variety of shapes, sizes, and configurations. For example, a coil
may be shaped as a spiral (as shown) or have a simple helical pattern or be a figure eight coil, a four
leaf clover coil, a Helmbholtz coil, a modificd Helmholtz coil, or may be shaped as a combinatioh of

the aforementioned coil patterns. Additionally, other coil designs beyond those mentioned
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hereinabove might be-utilized‘as. long as a’magnetic ficld is developed that will encompass-a target
NCIve.

[0193] The coils may have a variety of dimensions-and configurations. In certain
embodiments, a coil may have a central aperture. The diametér of the aperture may range from
about 0.5 inch to 2 inches or 1 inch to 1.5 inches or the aperture may have a diameter of about | inch.
The diameter of the coil body may vary. For example, the diameter may range from about 3.0 to
aboﬁt 7 inches or from about 4 to about 5 inches or the diameter may about 4.5 inches. The coil
body may include any suitable number of turns. For example, the coil body may include from about
2 to about 25 turns or from about 10 to about 20 turns or 14 to 17 turns. The adjacent turns may be

- spaced apart from cach other, providing a gap there between. An end or cross section of a turn may

have various dimensions. For example, the end or cross section may have a height that is greater
than its width. An end or cross section of a turn may have a height ranging from about | to Scmor
from about 10 mm to 51 mm {(about .3 inches to 2 inches) or about 25 mm to 40 mm (about 1 inch to
1.5 inches) or about 12 mm to 40 mm (about .5 inch to 1.5 inch) or about .5 inch to 2 inch. The end
or cross section of the turn may have a width ranging from about 0.5 mm to about Smm (about .019
inch to .19 inch) or from about 1mm to about 2 mm (about .03 inch to .07 inch) or about .2 mmto
about 1.6 mm (about .01 inch to .06 inch). The above are all exemplary dimensions, where other
dimensions are also contemplated depending on the use and configuration of a device,

[0194] It is also contemplated that any of the energy emitting systems or devices described
herein can be used with or without a sensor for detecting conduction of a stimulated nerve or muscle
stimulation resulting from the magnctic ficld gencrated by the conductive coil and delivered to a
patient or an clectrical stimulus delivered to a patient. Also, in any of the above embodiments, a
controller may optionally be connected, coupled, integral to or otherwise in communication with the
conductive coils and/or the sensor. Optionally, the sensor may be connected, coupled, integral to or
otherwisc in communication with the conductive coil.

{0195] While the invention has been described in connection with the above described
embodiments, it is not intended to limit the scope of the invention to the particular forms set forth,
but on the contrary, it is intended to cover such alternatives, modifications, and equivalents as may
be included within the scope of the invention. Further, the scope of the present invention fully
encompasses other embodiments that may become obvious to those skilled in the art and the scope of

the present invention is limited only by the appended claims.
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CLAIMS
‘What is claimed is:

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

at least onc 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 onc sensor configured to detect electrical conduction in the target nerve or muscle
stimulation, wherein the sensor is comprised of a microncedlc 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. 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 cnsure adequate therapeutic stimulation.

3.  The system of claim 1, whercin the micronecdle array is arrayed over a housing.

4.  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.  The system of claim 4, wherein the patch comprises a positive, negative and control
clectrode, cach electrode comprising a micronecdle array extending therefrom.

6.  The system of claim 4, wherein the microneedle array is ctched from a surface of the
clectrode.

7. 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.  The system of claim 7, wherein said microneedle comprises metal, silicon,
biocompatiblc polymers, titanium, silver, or suture material,

9.  The system of claim 1, wherein said micronecdle 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. The system of claim 1, wherein said micronecdlé array comprises at least one
microncedle 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.  The system of claim 1, whercin said microncedle array compriscs at least one

" microneedle having a diameter in the range of about 1 to 100 microns.
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12, The system of claim:1 1, wherein a diameter of said microneedlc:is in the range of
about 10to 30 microns.

13.  The system of claim 1, wherein said microneedle array comprises-at:least.one
microneedle having a length in the range of about - to 100 microns..

14. The system of claim 13, wherein a length of said microneedle is in the range of about
100 to 150 microns.

15. The system of claim 1, further comprising an electrode needlic 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 lcast one conductive coil.

16. 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.

17.  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.  An energy emitting system for providing a medical therapy comprising:

at least one conductive coil disposed within or along a housing, where the at least one coil is
configurcd to generate a magnetic ficld focused on a target nerve in proximity to the at least onc 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 lcast one conductive coil and in communication with said at
least one sensor.

19.  An energy emitting system for providing a medical therapy comprising:

at least onc micronecdle patch comprised of a microncedle array deposited on a surface of at
least one clectrode, where said at least oné microneedle patch is configured to generate an clectrical
or magnetic stimulus focused on a target nerve in proximity to the at least one conductive
microneedle patch; and

a controller coupled to said at least one microneedle patch.
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20. The'system of claim.19, further comprising at least one:sensor.configured to detect. the
clectrical conduction in'the target nerve or muscle stimulation and attachable to a skin surfaccin
proximity to a target nerve or muscle.

21.  The system of claim 20, wherein the electrical or 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,  The system of claim 19, whercin the microngedle array is etched from a surface of the
clectrode.

23, The system of claim 19, whercin said microneedle patch comprises at least one
microneedle comprising an electrically conductive material such that it can transmit an electrical
signal to an overlying clectrode. '

24, The system of claim 23, wherein said microneedle comprises metal, silicon,
biocompatible polymers, titanium, silver, or suture material.

25. The system of claim 19, wherein said sensor is comprised of at least one microncedle
array.

26. The system of claim 19, wherein said microncedle array comprises at least one
microncedle comprising a distal tip and a bulb extending from said distal tip to provide for ﬁnchoring
of said microncedle into a subject’s skin.

27.  The system of claim 19, wherein said microneedle array comprises at least one
microneedle having a diameter in the range of about | to 100 microns.

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

29. The system of claim 19, wherein said micronceedle array comprises at least one
microneedle having a length in the range of about 1 to 150 microns.

30. The system of claim 29, wherein a length of said microneedlc is in the range of about
100 to 150 microns.

31. 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 onc conductive microneedle patch.

32. The system of claim 31, wherein said at Icast one microneedle patch 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 microneedle patch to said electrode needle.

33. 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
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controller a-current traverses.the stimulation site by passing from said at least onc microncedle patch
and said at Icast onc conductive coil to said clectrode needle.
34. An energy emitting system for providing a medical therapy comprising:

at least one conductive microneedle patch comprised of a microneedle array deposited on a
surface of at least one electrode, wherein said microneedle array comprises an electrically conductive
material such that it can transmit an electrical signal to an overlying electrode and a distal tip having
a bulb extending from said distal tip to provide for anchoring of said microneedle into a subject’s
skin, said micronecdle patch configured to deliver an electrical or magnetic stimulus to a target nerve
in proximity to the at least one conductive microncedle 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. An energy emitting system for providing a medical therapy comprising:

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

an clectrode 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 lcast onc conductive coil; and

a controller coupled to said at least one conductive coil and said clectrode necdle.

36.  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. 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. A method of treating a subject with urinary incontinence comprising:

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

energy cmitting device;
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passing a-current through'the at Icast-one energy gencrator to produce a magnetic ficldor

‘clectrical stimulus focuscd 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. The method of claim 38, wherein the energy generator comprises a conductive coil for
generating a magnetic field.

40. 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. 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. The method of claim 38, wherein the energy generator comprises a microneedle patch
for producing a magnetic field or electrical stimulus.

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

44.  The method of claim 38, wherein symptoms associated with urinary incontinénce
comprise urinary leakage, loss of bladder control and the inability to control urinary function.

45.  The method of claim 38, further comprising detecting clectrical conduction through
the tibial nerve or corresponding muscle stimulation via at least one sensor positioned along a second
portion of the body.

46. The method of claim 45, wherein the sensor comprises a microneedle array.

47. 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. The fnethod of claim 45, further comprising adjusting the current via a controller in
communication with the energy gencrator according to a signal received from the sensor indicative
of the nerve conduction.

49. The method of claim 48, wherein adjusting comprises adjusting amplitude, frequency.
'dircction of a magnetic field, or firing scquence of the cnergy generator.

50. The method of 'claim 438, wherein adjusting compriscs adjusting a position of the at
least onc coil relative to the first portion of the subject’s body to re-focus the magnetic field on the
tibial nerve.

51.  The method of claim 48, wherein adjusting comprises adjusting a positioh 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,
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52. The method of claim 48, wherein adjusting comprises varying the current 'according to

‘a muscular responsc inthe paticnt.

53. The method of claim 39, wherein the conductive coil is ‘operated at-about 10 .20
hertz to generate a magnetic field of about .25 to 1.5 tesla:for-a duration of about.30 minutes per day.

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

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

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

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

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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ABSTRACT OF THE DISCLOSURE

An cnergy cmitting apparatus for providing a medical therapy includes onc or morc: cnergy
generators, a logic controller electrically connected to the one or more energy generators, and one or
more sensors that are connected to the logic controller for detecting electric conduction in a target
nerve. The energy generators produce energy focused on the target nerve upon receiving a signal
from the logic controller, and the energy is varied by the logic controller according to an input
provided by the one or more sensors. The energy emitting apparatus includes one or more conductive
coils that produce a magnetic ficld focused on the target nerve upon receiving an clectric current
from the logic controller based on input provided by the sensors. The sensor may also include a
microneedle array to detect electrical conduction or an energy emitting apparatus may include a

microncedle array to produce or deliver energy, ¢.g., an clectrical or magnetic stimulus or field.
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