
Complete it Known 
Sttb$')titutr: fr~r fo;n~ ·1449/PTC 

App~;c.alton Nurnb0:r 15/474,875 

INFORMATION DISCLOSURE ft!ing Ont€ Marcl1 30, 2017 

STATEMENT BY APPLICANT F!r5t r~.;im,;,d Inventor Amit RAJGURU 
A,tUnit 3766 

{Use as many sheets as necessary) E;<&rn:ner Name Not Yet Assigned 

Sheet I 1 I of I 13 AUomey O,x.ket Nurnt>er EMKNNZ00703 

U,S. PATENT DOCUMENTS 

E>'<lrniner Ci~8 
lniwls'' No."i 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12, 
13, 
14. 
15. 
16, 
17, 
18. 
19. 
20, 
21, 
22. 
23. 
24, 
25. 
26. 
27. 
28, 
29. 
30. 
31. 
32, 
33. 
34. 
35. 
36, 
37. 
38. 

1Exam1ner I 
Signature 

DocmJlf,nf Numf;er Pt:bliC.ation Dt<te 
Numt.e=·~K~w C.t\.1:re:,. .(.if xr~ow:~.i MM•DD·YYYY 

2,893,392 07-07-1959 
3,034,507 05-15-1962 
3,817,254 06-18-1974 
3,841,305 10-15-1974 
4,233,965 11-18-1980 
4,266,533 05-12-1981 
4,428,366 O·l-31-1984 
4,456,012 06-26-1984 
4,548,208 10-22-1985 
4,574,809 03-11-1986 
4,784,737 1·1-15-1988 
4,804,054 02-14-1989 
4,837,049 06-06-1989 
4,915,110 04-10-1990 
4,926,878 05-22-1990 
4,940,453 07-10-1990 
4,994,015 02-19-1991 
5,000,178 03-19-1991 
5,014,699 05-14-1991 
5,067,478 11-26-1991 
5,092,835 03-03-1992 
5,158,080 10-27-1992 
5,181,902 O·l-26-1993 
5,309,909 05-10-1994 
5,314,401 05-24-1994 
5,314,453 05-24-1994 
5.401,233 03-28-1995 
5,449,378 09-12-1995 
5,518,495 05-21-1996 
5,540,735 07-30-1996 
5,562,707 '10-08-1996 
5,690,693 11-25-1997 
5,715,837 02-10-1998 
5,725,471 03-10-1998 
5,749,909 05-12-1998 
5,766,124 06-16-1998 
5,792,187 08-1 ·1-1998 
5,792,209 08-11-1998 

Noin~ <.:d Pate-r}iee r;r 
.A,_opH,;:::s1ot f'i Cited Doc~ment 

Waqneret al. 
McConnell et aL 

Maurer 
Hallgren 

Fairbanks 
Ryaby etaL 
Find! et al. 

Lattin 
Niemi 

Tallsh et aL 
Ray et al. 

Howson etaL 
Byers et aL 

Kitov 
Snedeker 
Cadwell 
Cadwell 
Griffith 

Pollack et aL 
Berlant 

Schurig et aL 
Kallok 

Erickson et al. 
Gadsby et al 

Teooer 
Jeutter 

Erickson et a!. 
Schouenborg 

Kolt 
Wingrove 

Prochazka et aL 
Wang etaL 

Chen 
Davey et aL 

Schroeppel et aL 
Polson 
Adams 
Varner 

IDate 
Considered 

P:=1-ges, (".,<,_)h.tt~:it•½, Ur~~~- \iVfit,r~ 
Rekr\l'imt P~ss~:t-$ or Reiev~m 

Fi,:;tm-,<1 .Appea:· 
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Sttb$')titutr: fr~r fo;n~ ·1449/PTC 

INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 

Sheet I 
39-
40. 
41, 
42. 
43, 
44. 
45, 
46. 
47, 
48. 
49, 
50. 
51, 
52. 
53, 
54. 
55, 
56. 
57, 
58. 
59-
60. 
61, 
62. 
63, 
64. 
65, 
66. 
67, 
68. 
69, 
70. 
7"1, 
72. 
73, 
74. 
75, 
76. 
77, 
78. 
79, 
80. 

1Exam1ner I 
Signature 

{Use as many sheets as necessary) 

2 I of I 13 

5,833,600 11-10-1998 
5,857,957 01-12-1999 
5,978,712 11-02-1999 
5,984,854 11-16-1999 
6,009,878 01-04-2000 
6,024,691 02-15-2000 
6,029,090 02-22-2000 
6,032,677 03-07-2000 
6,066,084 05-23-2000 
6,086,525 07-11-2000 
6,088,619 07-11-2000 
6,123,658 09-26-2000 
6,143,035 11-07-2000 
6,155,966 12-05-2000 
6,179,770 01-30-2001 
6,190,893 02-20-2001 
6,200,259 03-13-2001 
6,213,933 04-10-2001 
6,219,575 04-17-2001 
6,256,533 07-03-2001 
6,261,221 07-17-2001 
6,312,612 11-06-2001 
6,319,241 11-20-2001 
6,334,856 01-01-2002 
6,349,233 02-19-2002 
6,366,795 04-02-2002 
6,379,324 04-30-2002 
6,440,096 08-27-2002 
6,443,883 09-03-2002 
6,451,240 09-17-2002 
6.471,903 10-29-2002 
6,473,652 10-29-2002 
6,491,620 12-10-2002 
6,493,588 12-10-2002 
6,500,110 12-31-2002 
6,503,231 01-07-2003 
6,511,463 01-28-2003 
6,527,694 03-04-2003 
6,533,949 03-18-2003 
6,537,242 03-25-2003 
6,553,263 04-22-2003 
6,558,361 05-06-2003 

Complete it Known 

App~;c.alton Nurnb0:r 15/474,875 
ft!ing Ont€ Marcl1 30, 2017 
F!r5t r~.;im,;,d Inventor Amit RAJGURU 
A,tUnit 3766 
E;<&rn:ner Name Not Yet Assigned 

AUomey O,x.ket Nurnt>er EMKNNZ00703 

Younq 
Un 

Suda et al. 
Ishikawa et al. 
Weijand etaL 
Tepper et al. 

Herbst 
Blechman et al. 

Edrich et al. 
Davey et al. 
Hein eta!. 

Schweighofer et al. 
McDowell 

Parker 
fv1ou!d 

Shastri et al. 
Marcil 

Un 
Nemati 

Yuzhakov et a!. 
Tepper et aL 

Sherman et al. 
King et at 
Allen et aL 

Adams 
Bremer et al. 

Gartstein et al. 
Lastovlch et al. 
Ostrow et a!. 

Sherman et al. 
Sherman et aL 
Sa1wa1 eta!. 

Davev 
Malaney et al. 
Davey etaL 

Prausnitz et al. 
Wood etaL 

lshlkawa et al 
Yeshurun et al. 

Palmer 
Meadows et al. 

Yeshurun 

IDate 
Considered 
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Sttb$')titutr: fr~r fo;n~ ·1449/PTC 

INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 

{Use as many sheets as necessary) 

Sheet I 
S·L 
82. 
83, 
84. 
85, 
86. 
87, 
88. 
89-
90. 
91, 
92. 
93, 
94. 
95, 
96. 
97, 
98. 
99, 
100. 
·101. 
102. 
103, 
104. 
·JOS. 
106. 
107, 
108. 
109, 
110. 
111, 
112. 
1 ·13, 
114. 
115, 
116. 
1"17. 
118. 
119, 
120. 
121. 
122. 

1Exam1ner I 
Signature 

3 I of I 13 

6,565,532 05-20-2003 
6,582,393 06-24-2003 
6,591,124 07-08-2003 
6,595,947 07-22-2003 
6,603,987 08-05-2003 
6,611,707 08-26-2003 
6,622,035 09-16-2003 
6,623,457 09-23-2003 
6,652,443 11-25-2003 
6,652,478 11-25-2003 
6,654,636 11-25-2003 
6,656,147 12-02-2003 
6,663,556 12-16-2003 
6,663,820 12-16-2003 
6,671,527 12-30-2003 
6,678,556 01-13-2004 
6,684,106 01-27-2004 
6,689,100 02-10-2004 
6,690,959 02-10-2004 
6,697,669 02-24-2004 
6,701,185 03-02-2004 
6,735,474 05-11-2004 
6,743,211 06-01-2004 
6,767,341 07-27-2004 
6,770,022 08-03-2004 
6,770,480 08-03-2004 
6,782,283 08-24-2004 
6,790,372 09-14-2004 
6,808,506 10-26-2004 
6,835,184 12-28-2004 
6,866,659 03-15-2005 
6,881,203 04-19-2005 
6,899,838 05-31-2005 
6,908,453 06-21-2005 
6,926,660 08-09-2005 
6,931,277 08-16-2005 
6,939,311 09-06-2005 
6,941,171 09-06-2005 
6,960,193 11-01-2005 
6,962,772 11-08-2005 
6,972,013 12-06-2005 
6,980,855 12-27-2005 

Complete it Known 

App~;c.alton Nurnb0:r 15/474,875 
ft!ing Ont€ Marcl1 30, 2017 
F!r5t r~.;im,;,d Inventor Amit RAJGURU 
A,tUnit 3766 
E;<&rn:ner Name Not Yet Assigned 

AUomey O,x.ket Nurnt>er EMKNNZ00703 

Yuzhakov et aL 
Sage, Jr. 

Sherman et aL 
Mikszta et aL 

Whitson 
Prausnitz et al. 
Merilainen et al. 

Rosenberg 
Struppler et al. 
Gartstein et al. 

Dev et aL 
Gertsek et al. 

Barker 
Arias et al. 

Petersson et a!. 
Nolan et aL 

Herbst 
Connelly et al. 

Tllomoson 
Dev et al. 

Burnett et aL 
Loeb et al. 

Prausnitz et al. 
Cho 

Mechlenburg et aL 
Canham 

Schmidt et aL 
Roy et al. 

Lastovich et aL 
Sage et al. 

Nernati 
Delmore et al. 

Lastovich 
Fleming et al. 

Miller 
Yuzhakov et al. 

Geioer 
Mann et al. 
Rosenberg 
Uu et al. 

Zhang etaL 
Cho 

IDate 
Considered 

-339-



Sttb$')titutr: fr~r fo;n~ ·1449/PTC 

INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 

{Use as many sheets as necessary) 

Sheet I 
123. 
124. 
125, 
126. 
127. 
128. 
129, 
130. 
'131. 
132. 
133, 
134. 
'135. 
136. 
137, 
138. 
'139. 
140. 
141, 
142. 
'143, 
144. 
145, 
146. 
'147, 
148. 
149, 
150. 
151, 
152. 
153, 
154. 
155, 
156. 
157, 
158. 
159. 
160. 
161, 
162. 
163. 
164. 

1Exam1ner I 
Signature 

4 I of I 13 

7,013,179 03-14-2006 
7,027,478 04-11-2006 
7,032,302 04-25-2006 
7,045,069 05-16-2006 
7,047,070 05-16-2006 
7,048,723 05-23-2006 
7,079,355 07-18-2006 
7,083,592 08-01-2006 
7,104,947 09-12-2006 
7,115,108 10-03-2006 
7,117,034 10-03-2006 
7,130,696 10-31-2006 
7,132,054 11--07-2006 
7,153,256 12-26-2006 
7,187,976 03-06-2007 
7,226,439 06-05-2007 
7,262,068 08-28-2007 
7,273,474 09-25-2007 
7,285,113 10-23-2007 
7,315,758 01-01-2008 
7,316,665 01~08-2008 
7,320,664 01-22-2008 
7,332,197 02-19-2008 
7,332,339 02-19-2008 
7,344,499 03-18-2008 
7,367,936 05-06-2008 
7,396,326 07-08-2008 
7,410,476 08-12-2008 
7,415,299 08-19-2008 
7,416,541 08-26-2008 
7.429,333 09-30-2008 
7,473,244 01-06-2009 
7,481,337 01-27-2009 
7,497,980 03-03-2009 
7,500,911 03-10-2009 
7,520,848 04-21-2009 
7,522,061 04-21-2009 
7,530,968 05-12-2009 
7,536,226 05-19-2009 
7,556,615 07-07-2009 
7,556,821 07--07-2009 
7,560,036 07-14-2009 

Complete it Known 

App~;c.alton Nurnb0:r 15/474,875 
ft!ing Ont€ Marcl1 30, 2017 
F!r5t r~.;im,;,d Inventor Amit RAJGURU 
A,tUnit 3766 
E;<&rn:ner Name Not Yet Assigned 

AUomey O,x.ket Nurnt>er EMKNNZ00703 

Carter et a!. 
Ackley 

Schmidt et aL 
Ozeryansky 

Wilkinson et aL 
Frazier et al. 
Hsiao et al. 

Lastovich et al. 
Riehl 

Wilkinson et al. 
Kronbero 

Carter et a!. 
Kravitz et aL 
Riehl eta!. 

Duncan et al. 
Prausnitz et aL 

Roy et al. 
Chang et al. 
Yesllurun 

Kwiatkowski et al. 
Laurent et al. 

Riehl eta!. 
Wood eta!. 

Canham 
Prausnitz et al. 

Myers et al. 
Gl1iron et al. 

Wilkinson et al. 
Zimmermann et aL 

Yuzhakov et al. 
Chiou et a!. 
Frazier et al. 

Luharuka et al. 
Xu et al 

Johnson et al. 
Schneider et a!. 
RondonietaL 

Gonnem 
Williams et a!. 

Pettis et al. 
Ameri et aL 

Golubovic-Liakopoulos et al. 

IDate 
Considered 
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Sttb$')titutr: fr~r fo;n~ ·1449/PTC 

INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 

{Use as many sheets as necessary) 

Sheet I 
165. 
166. 
167, 
168. 
169. 
170. 
171, 
172. 
·J73. 
174. 
175, 
176. 
·in. 
178. 
179, 
180. 
'181. 
182. 
183, 
184. 
'185, 
186. 
187, 
188. 
'189, 
190. 
191, 
192. 
193, 
194. 
195, 
196. 
197, 
198. 
199, 
200. 
201. 
202. 
203, 
204. 
205. 
206. 

1Exam1ner I 
Signature 

5 I of I 13 

7,570,992 08-04-2009 
7,572,405 08-11-2009 
7,574,256 08-11-2009 
7,578,954 08-25-2009 
7,582,069 09-01-2009 
7,588,552 09-15-2009 
7,591,806 09-22-2009 
7,627,938 12-08-2009 
7,647,112 01-12-2010 
7,648,484 01-19-2010 
7,651,946 01-26-2010 
7,658,728 02-09-2010 
7,941,201 05-10-2011 
8,430,805 04-30-2013 
8.435,166 05-07-2013 

2002/0028991 03-07-2002 
2002/0082465 06-27-2002 
200210099323 07-25-2002 
2002/0111777 08-15-2002 
2002/0133129 09-19-2002 
2002/018364 7 12-05-2002 
200210183804 12-05-2002 
2003/0028072 02-06-2003 
2003/0144625 07-31-2003 
2003/0158583 08-21-2003 
2003/0158585 08-21-2003 
2003/0216729 11-20-2003 
2003/0217754 11-27-2003 
2004/0010276 01-15-2004 
2004/0054393 03-18-2004 
2004/0082875 04-29-2004 
2004/0092860 05-13-2004 
2004/0102819 05-27-2004 
2004/0111139 06-10-2004 
2004/0122787 06-24-2004 
2004/0127939 07-01-2004 
2004/0138517 07-15-2004 
2004/0146611 07-29-2004 
2004/014 7964 07-29-2004 
2004/0173220 09-09-2004 
2004/0210254 10-21-2004 
2004/0210282 10-21-2004 

Complete it Known 

App~;c.alton Nurnb0:r 15/474,875 
ft!ing Ont€ Marcl1 30, 2017 
F!r5t r~.;im,;,d Inventor Amit RAJGURU 
A,tUnit 3766 
E;<&rn:ner Name Not Yet Assigned 

AUomey O,x.ket Nurnt>er EMKNNZ00703 

Nolan et at 
Sherman et al. 

Carter 
Ga1istein et al. 
Laurent et at 

Yeshurun et al. 
Xu 

Kim eta!. 
Tracey et aL 

Yeshurun et al. 
Wilke eta!. 
Yuzhakov 

Chiou et at 
Burnett et al. 
Burnett et aL 
Thompson 

Bashford et al. 
DEV et al. 

David 
Arias et al. 

Gozani et al. 
Malaney et al. 
Fischel! et al. 

Sherman et al. 
Burnett et aL 

Burnett 
fv1architto et al. 
Thomas eta!. 
Jacobs et al. 
Stemme et al. 

Donoghue et aL 
Dev et al. 
Zou et al. 
Mccreery 

Avanasl1 et al. 
Grey 

Osorio et aL 
Arias et al. 
Nolan et al. 
Harry et a!. 

Burnett et al. 
Flock et al 

IDate 
Considered 

-341-



Sttb$')titutr: fr~r fo;n~ ·1449/PTC 

INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 

{Use as many sheets as necessary) 

Sheet I 
207, 
208. 
209, 
210. 
2'11, 
212. 
213, 
214. 
215, 
216. 
217, 
218. 
219, 
220. 
221, 
222. 
223, 
224. 
225, 
226. 
227, 
228. 
229, 
230. 
231, 
232. 
233, 
234. 
235, 
236. 
237, 
238. 
239, 
240. 
241, 
242. 
243, 
244. 
245, 
246. 
247, 
248. 

1Exam1ner I 
Signature 

6 I of I 13 

2004/0237170 12-02-2004 
2005/0021104 01-27-2005 
2005/0029223 02-10-2005 
2005/0033380 02-10-2005 
2005/0099290 05-12-2005 
2005/0107654 05-19-2005 
2005/0143783 06-30-2005 
2005/0143789 06-30-2005 
2005/0171576 08-04-2005 
2005/0203602 09-15-2005 
2005/0240230 10-27-2005 
2005/0277998 12-15-2005 
2005/0283202 12-22-2005 
2005/0283204 12-22-2005 
2006/0004244 01-05-2006 
2006/0016452 01-26-2006 
2006/0030845 02-09-2006 
2006/004 7316 03-02-2006 
2006/0049957 03-09-2006 
2006/0052839 03-09-2006 
2006/0084938 04-20-2006 
2006/0122454 06-08-2006 
2006/0122660 06-08-2006 
2006/0135844 06-22-2006 
2006/0161039 07-20-2006 
2006/0173261 08-03-2006 
2006/0178576 08-10-2006 
2006/0184211 08-17-2006 
2006/0199159 09.,07-2006 
2006/0276702 12-07-2006 
2007/0021712 01-25-2007 
2007 /0021803 01-25-2007 
2007/0027353 02-01-2007 
2007 /0027354 02-01-2007 
2007 /0027355 02~01-2007 
2007/0142885 06-21-2007 
2007/0208212 09-06-2007 
2007/0250162 10-25-2007 
2007 /0265489 11~15-2007 
2007/0265675 11-15-2007 
2007/0276318 11-29-2007 
2007/0282246 12-06-2007 

Complete it Known 

App~;c.alton Nurnb0:r 15/474,875 
ft!ing Ont€ Marcl1 30, 2017 
F!r5t r~.;im,;,d Inventor Amit RAJGURU 
A,tUnit 3766 
E;<&rn:ner Name Not Yet Assigned 

AUomey O,x.ket Nurnt>er EMKNNZ00703 

Yamazaki et aL 
Dilorenzo 
Yesl1urun 

Tanner et al. 
Govari 
Riehl 

Boveia etaL 
Whitehurst et a!. 
Wi!!iarnset aL 
Wallace et al. 
Preston et at 
Tracey et al. 

Gellman 
Buhlmann et al. 

Phillips et aL 
Goetz et al. 
Leung et al. 

Flschell et a!. 
Sumenor et a!. 

Kim eta!. 
Zhang et aL 
Riehl eta!. 

Boveia etaL 
Alekseyenko 
Juliana et al. 

Kall et aL 
Weber et a!. 
Gaunt et al. 
Ghiron et al. 

Mcginnis 
Bernard et aL 
Deem et al. 
Ghiron et al. 
Riehl eta!. 
Riehl et aL 

Hantash et aL 
Dilorenzo 
Royalty 

Fowler et al. 
Lund et al. 

Hen!ev 
Henley 

IDate 
Considered 

-342-



Sttb$')titutr: fr~r fo;n~ ·1449/PTC 

INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 

{Use as many sheets as necessary) 

Sheet I 
249, 
250. 
251, 
252. 
253, 
254. 
255, 
256. 
257, 
258. 
259, 
260. 
261, 
262. 
263, 
264. 
265, 
266. 
267, 
268. 
269, 
270. 
271, 
272. 
273, 
274. 
275, 
276. 
277, 
278. 
279, 
280. 
281, 
282. 
283, 
284. 
285, 
286. 
287, 
288. 
289, 
290. 

1Exam1ner I 
Signature 

7 I of I 13 

2008/0004484 01-03-2008 
2008/0033510 02-07-2008 
2008/005887 4 03-06-2008 
2008/0063866 03-13-2008 
2008/0114199 05-15-2008 
2008/0177128 07-24-2008 
2008/0177347 07-24-2008 
2008/0183070 07-31-2008 
2008/0200748 08-21-2008 
2008/0224808 09-18-2008 
2008/0262287 10-23-2008 
2008/0288035 11-20-2008 
2008/0300655 12-04-2008 
2008/0306325 12-11-2008 
2008/0312725 12-18-2008 
2009/0030337 01-29-2009 
2009/0054950 02-26-2009 
2009/0073991 03-19-2009 
2009/0076336 03-19-2009 
2009/0076340 03-19-2009 
2009/00 76344 03-19-2009 
2009/0076345 03-19-2009 
2009/0076363 03-19-2009 
2009/0076364 03-19-2009 
2009/00 76397 03-19-2009 
2009/0076410 03-19-2009 
2009/0076559 03-19-2009 
2009/0076565 03-19-2009 
2009/0099623 04-16-2009 
2009/0102819 05-27-2004 
2009/0118777 05-07-2009 
2009/0132.018 05-21-2009 
2009/0162570 06-25-2009 
2009/0171235 07-02-2009 
2009/0227829 09-10-2009 
2009/0227831 09-10-2009 
2009/0234179 09-17-2009 
2009/0234410 09-17-2009 
2009/0264792 10-22-2009 
2009/0292194 11-26-2009 
2010/0022864 01-28-2010 
2010/0049021 02-25-2010 

Complete it Known 

App~;c.alton Nurnb0:r 15/474,875 
ft!ing Ont€ Marcl1 30, 2017 
F!r5t r~.;im,;,d Inventor Amit RAJGURU 
A,tUnit 3766 
E;<&rn:ner Name Not Yet Assigned 

AUomey O,x.ket Nurnt>er EMKNNZ00703 

Wieraszko et al. 
Herregraven et al. 

Westlund et aL 
Allen et a!. 
Riehl et aL 
Riehl eta!. 

Tehrani et aL 
Unal eta!. 

Testani et aL 
Ghiron et al. 

Dussau 
Gill et a! 
Cholette 

Burnett et al. 
Penner 

Gozani et al. 
Stephens 

Landrum et aL 
Mazar et aL 
libbus et al. 
Libbus et al. 

Manicka et al. 
B!v et aL 

libbus et al. 
Libbus et al. 
Libbus et al. 
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drawings replacement_drawings.pdf 
dd6db751 b35Se3183796b4bd3b0d506b2 

335265 

Warnings: 

Information: 

271659 

6 Power of Attorney 
06_EMKNNZ00703_20170612 - no 1 

power_of_attorney.pdf 
97894378bb543f6a0391281 de9Sada6db2E 

94e14 

Warnings: 

Information: 

419901 

7 
Assignee showing of ownership per 37 07 _EMKNNZ00703_20170612 - no 2 

CFR 3.73 373c.pdf 
d6a3fe984a3b3d3233e9e821 b4c881 f38b9 

4df5e 

Warnings: 

Information: 

493979 

8 Transmittal Letter 
08_EMKNNZ00703_20170612_i 

no 4 
ds_cover_letter.pdf 

9Sdac4d9190c1 d88e013679f4422bfa8cbd 
7ab59 

Warnings: 

Information: 
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2170222 

9 
Information Disclosure Statement (IDS) 09 _EMKN NZ00703 _20170612_i 

no 13 
Form (SB08) ds_sb08.pdf 

4613ce41 be2aa397Sf1 3ccf42b06ad91 e5c8 
c246 

Warnings: 

Information: 

This is not an USPTO supplied IDS fillable form 

30137 

10 Fee Worksheet (SB06) fee-info.pdf no 2 
d9b2f75Sa 11875Sb9faf98e4dd54de9f3b49 

8c82 

Warnings: 

Information: 

Total Files Size (in bytes) 13869829 

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 Agglications 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 Agglication 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 Agglication 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 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) 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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Electronic Patent Application Fee Transmittal 

Application Number: 15474875 

Filing Date: 30-Mar-2017 

Title of Invention: 
METHOD AND APPARATUS FOR TRANSDERMAL STIMULATION OVER THE 
PALMAR AND PLANTAR SURFACES 

First Named Inventor/Applicant Name: Amit RAJGURU 

Filer: Johney U. Han/Kim Lampkins 

Attorney Docket Number: EMKNNZ00703 

Filed as Large Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

LATE FILING FEE FOR OATH OR DECLARATION 1051 1 140 140 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Extension-of-Time: 

Miscellaneous: 

Total in USO($) 140 
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Electronic Acknowledgement Receipt 

EFSID: 29472301 

Application Number: 15474875 

International Application Number: 

Confirmation Number: 7884 

Title of Invention: 
METHOD AND APPARATUS FOR TRANSDERMAL STIMULATION OVER THE 
PALMAR AND PLANTAR SURFACES 

First Named Inventor/Applicant Name: Amit RAJGURU 

Customer Number: 40518 

Filer: Johney U. Han/Kim Lampkins 

Filer Authorized By: Johney U. Han 

Attorney Docket Number: EMKNNZ00703 

Receipt Date: 12-JUN-2017 

Filing Date: 30-MAR-2017 

Time Stamp: 19:45:26 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

30299 

1 Fee Worksheet (SB06) fee-info.pdf no 2 
cb5a3a 12909198e738d43f6ef0219b52b59 

9d929 

Warnings: 
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Information: 

Total Files Size (in bytes)~ 30299 

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 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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Attorney Docket No.: EMKNNZ00703 

PTOiAiA-'B6 i0l1·12) 
Appro\<ed ior t~s-e 1:hrt:-tigM Oi /3:t/20'! s, OMS m}51· -ooa1· 

;J _$_ Pmem ;,~nd Traderna1k omc.e. tJ .$. DEPARTMENT OF COMMERCE 
Under the Pe :·work R.~d!.J~~fon Act of 19~t5: r:c :-sons ,~re, ffJr~w;ff~d Kl respond to a col!ection •Of :ntorrrm~fon ufliess t~ d\&; la fS a v~ki 0MB a..lrH~ct numt..'er. 

STATEMENT UNDER 37 CFR 3.73(c} 

Applicant/Patent Owner: -~~(! .. ~-~~9.~~~ .. ~!.~!.· ............................................................................................................................................................ . 

Application No.lPalent No.: .. ~.~!.1.?.~:.~.'..~...................................................... Filed/Issue Datl:i: .. ~~.:.:!~.~9.:.?.~.!..'... .......................................... .. 
Titled: _METHOD AND APPARATUS FOR TRANSDERMAL_STHvlULATION_OVER THE PALMAR AND PLANTAR_SURFACES .. 

. EMKinetir.s, .. lnc ....................................................................... · a .corporation ........................................................................................................................ .. 

states that, for the patent application/patent identified above, rt is (choose~ of options 1, 2, a or 4 below): 

1. 0 The assignee of the enlire ri9ht, title, and interest. 

2. 0 An assignee ol !ess than the entire right, title, and interest (check applicable box): 

LJ The extent (by Pf]rcentage} of its ownership interest is 0 .............................. .-Y<>. AddHional Statement(s) by the owners 
ho!cling the balance al the interest must be submrt!ed to ac:counl for 100")(, of the ovvnership lnlerest. 

C There are unspecified percentages of ownership. The ot!ler parties, inc!ufling inventors, who together own the entire 
riIJht, !We and interest are 

Addltiona! StatEHnent(s} by thE, owner(s) holdinii the balance of tl1e interest mi,ist be submitted to account for the entire 
rlght. !it!e. and interest 

3. [J The assignee of an undivided interest in the entirety {a complete assignment from one of the joint inventors was made), 
The other paiiies. including inventors, who together own the entire right, title. and interest are: 

Addiliona! Statement(s) by the owner{s) holding tt,e balance of !he interest must be submilted to account for the enlire 
right, title;. and internst 

4. C The recipient via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entiret>' {a 
complete transfer of o,¥nership interest was made}. The certilied document{s) showing the transler is attached, 

Tt1e Interest identified in option 1 , 2 or 3 above (not option 4) is evidenced by either (choose f!rrn; of options A or B below): 

A. 0 An assigmnenl from the inventor(s) of the patent application/patent iclentified above. The assignment was recorded In 

ttie United Slates Patent and Trademark Ofiice at Reel·······-···················-··' Frame ............................... • or for whict1 a copy 
tl1ereof is attached. 

B, CJ A chain of title from the inventor(s). of t11e patent application/patent identified above, to the current assignee as follows: 

1, From: Amit RAJGURU To: EMKinetics, Inc. --------------------
The document was recorded in the United States Patent and Trademark Ofiice at 

Reel 040550 _____________ . Frame _0?99 ___________________ . or for which a copy thereof is attached, 

2. From: Danie! R. BURNETT To: EMKinetics, !nc. -------------------~ 
The document was recorded in !he United States Pale11t and Trademark Office at 

Ree! _040202 _____________ , Frame. 0281______________, or tor whlch a copy tl1ereof is attached. 

[Page 1 of 2] 
Thi•s wa~ction ot intormatton is reqijirect by 37 CFR 3. 78.{b}. T~1:-:3 mforrnatk~n is f'Qqwir~d ;.1:.1 ,:;t;t~in l'...V reta:n a OOn-efit by the ptib-iic '..\(h:Gh is '!f.J file ~and by· H~a USPTO to 
process; 2n appHr.:ath)f'i. Cont:-cteraial!:ty- fs governed by 35 U.S.C. 122 ar~ct 37 C~B ·t.·~ ~ ;,nd ! !4. Thls cnltectlon :s 12m:m~:m1 m m;(e i 2 mir1ute.5 tu compl&t&, inc-itH.iing 
tJ<~H:-€?-nng, preparing: and submltttng H~e ccrnp~eted appHt:WloN torm to ttvJ usp·ro, Tirrm w~lt vaJy ct~pt:n~ing upt-n HK~ fndivtduai ca~~. Ar-iy ct1mmei~ts i;:m u~e a.mour~t 
ri tfmi: :,tou rf::r~uirn tn cnmolt:tr: tr,is torm n:1d/or s~Jgg0stJ:e}n5 tor redudng ttli-~ btffd~n. ~McH3td bt: &t:flt to tht? cn:et lntormat~of! ()U:oor, U.S~ Pm~m and Trad~m~r;i.: 
Ofhc:e. t} .S. f)&pctr!mgnt r1f Gorr:rn-t:~-:.(:, P O B1..1x 1450. f..!(:~r:n.r.i:-::r1, VA 22313- l 45e. DO NOT SEND FEES OR COMPLErED fORMS ·r O THIS ADDRESS. SEND 
TO, Commissioner for Patents,. P.O. Box 1450, Alexandria, VA 22;3"13--1450. 

{l.rou rwed assistance in completing the .fi:mn, niil 1 ·800-PT0• 9 I 99 ond selccr option 2. 
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f'>T(liAl/\:9:tl WB-12) 
,~ .. pp:-c,ved tor tJ:~f: through ~)'1/8 :/2(i;J. 0MB OB5i -0031 

U-S. Patent and Trademark O!!i,;s; U.S DEP.<\.RTMENT OF COMMERCE 
Urn:J~t ~he Paoi$ro;: .. ,orh Re,~lictipr-1 Act of 1995, no P~Jf~{jfJS are :et1ltlred to resoofld to a co-i!ect.!on uf \r:1~ornE~1\on t.m;eSis :t disp;Qys a 11aitd 0MB contro: nt.irnber. 

STATEMENT UNDER 37 CFR 3.73(c} 

3. Frorn: To: 

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

Reel _______________________________ , Frame ________________________________ , or for which a copy therool is attadied. 

4_ From: To: 

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

Reel ................................ , Frame ............................... • Of for which a copy therec! is attached. 

5. From: ___________________ To: __________________ _ 

The document was recorded ln the Unitoo States Patent and Trademark Office at 

Reel ................................ , Frame ............................... • Of for which a copy therec! is attached. 

6. From: To: ------------------- -------------------
The document was recorded in the United Slates Patent and Trademark Office at 

Reel--------------------------------· Frame------------------------------·· or for which a copy thereof is attacr1ed. 

[J Additional documents in the chain of title are listed on a supplemental sheet(s), 

[-✓-! As required by 37 CFR 3.73(c)(1 ){!), the documentary evidence of the chain ol title from the original owner to the 
assignee was, or concurrently is beinfJ. submiHed !or recordation pursuant to 37 GFR 3.11. 

[NOTE: A separate copy (i.e., a !rue copy ol the original assi!Jnrni:mt docurne.nt(s)) musl be submitted to Assignment 
Division in accordance with 37 CFR Part 3, to record the assignment in the records of ttle USPTO. See MPEP 302.08] 

The undersiw~ed (whose title is sL1pplied below) is authorized to ad on behalf of U1e assignee. 

/Johney U. Han/ 
Signature 

Johney U. Han 
Printed or Typed Name 

[Page 2 of 2] 

June 12, 2017 
Date 

45,565 
~L~LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL~LLLLLLLLLLL~LLLLLLLLLLL~LLLLLLLLLLLL' 

THI€ or Registration Number 
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Attorney Docket No.: EtvtKNNZ00703 

Date: Jun<c":.12,.Wl7 ..................... . 

[N THE LNITED STATES PATENT AND TRAOEi\lARK OFFICE 

Application No.: 15/474,.875 

Confirmation No.: 7884 

Filing Date: l'.vlarcb 30, 20 I 7 

lnventor{s): Amit RAJGURU et aL 

Tide: ~·1ETHOD AND APPARATUS FOR TRANSDERtv1AL 
STJ!lviULATION OVER THE PAUvIAR AND PLANTAR 
SURFACES 

Examiner: Not Ye Assigned 

Group Art Unit: 3766 

INFORMATION l)ISCLOSURE STATEl\'lENT 

Commissiont~r for Patents 
P.n Box 1450 
Alexandria, VA. 22313-1450 

Dear Sir or lvladarn: 

Pursuant to 37 C.F.R § l ,97 and § 1.98, Applicants subn1it for consideration in the 

abi.n---e~captioned application the documents listed on the attached Form PTO.iSB/08ail). 

Copies of the documents ,vere previously subn1itted in an Infonnation Disclosure Statement 

and/or Office Action, directed to the related Application Number l 5/084,356, filed 1'--larch 29, 

2016, and accordingly, copies are not included here\.vith, The Examiner is requested to make 

these documents of record in the application. 

1 of 4 
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Applk:ation No.: 15/474,875 Attorney Docket No.: EtvtKNNZ00703 

Related Applicatlons 

Applicants 'Wish to bring to the Examiner's attention, related applications andpatents 

commonly assigned to the assignee of the present invention: 

U,S, Patent Application No,: l2/695,087 filed January 27, 2010 

U.S. Patent Applicafa·m No.: 11 /866,329 filed October 2, 2007 

U.S. Patent Application No.: 12/508,529 filed July 23, 2009 

U.S. Patent Application No.: 12/469,625 filed 1\.-la.y 20, 2009 

U.S. Patent Application No.: 12/469,358 filed :\:lay 20, 2009 

U.S. Patent Application No.: 12/469)65 filed !'-day 20, 2009 

U.S. Patent Application No.: 12,/606,941 filed October 27, 2009 

U.S. Patent Application No.: 12/509,304 filed July 24, 2009 

U.S. Patent Application No.: 12./509,345 filed July 24, 2009 

U.S. Patent Application No,: 13/457,228 filed April 26, 2012 

U.S. Patent Apphcat1on No.: 14/097,568 filed December 5, 2013 

U.S. Patent Application No. 14/685,278 filed April 13, 2015 

U.S. Patent Application No. 14/949,735 fikd Novernbcr 23, 2015 

US Patent Application No,: 12./509,362 filed July 24, 2009 

US Patent Application No, 15/436,538 filed February 17, 2017 

U.S. Patent Application No. 13/456,016 filed April 25, 2012 

U,S, Patent Application No, 14/085,639 filed November 20, 2013 

U.S. Patent Application No. 14/676,635 filed .Apr.ii. l, 2015 

U ,S, Patent Application No, 14/931,702 filed November 3, 2015 

U.S. Patent Applicat1on No. 15/056,910 filed Febrnary 29, 2016 

US Patent Application No. 12/790,619 filed J\-lay 28, 2010 

U.S. Patent Application No. 11/840,936 filedTvfan.:h 15., 2013 

US Patent i\pplication No, 15/084,.356 filed t\.farch 29, 2016 

This lnfhrmation Disclosme Staternent is submitted \vithin three 1nonths of the 

application filing date or before mailing of a first Office Action on the merits; accordingly, 

no fee or separate requirements are required. 

2 of4 
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Applk:ation No.: 15/474,875 Attorney Docket No.: EtvtKNNZ00703 

Under 3 7 CF .R. § 1. 98(aJ{ 3 )(i), any patents, publications, or other information listed 

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

§ l .56(c) for reasons self-evident in the English and/or dra1-ving portions and,.,.or due to its 

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

Applicants \vould appreciate the Exarniner initialing and returning the Form 

PTO/SB/08a/1\ indicating that t11e information has been considered and made of record 

herein. 

The information contained in this Information Disclosure State.ment under 37 CF.R. 

§1.97 and§ 1.98 is not to be constmed as a representation that (i} a con1plek\ search has 

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

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

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

invention. 

3 of4 
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Applk:ation No.: 15/474,875 Attorney Docket No,: EtvtKNNZ00703 

ln the event the appropriate foe and/or petition is not filed here\vith and the US. 

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

,Apphcants petition for any required relief including extensions of time and authorize the 

Commissioner to charge the cost of such petitions andior other fees due in connection \Vith 

this filing and all docmnents filed herevdth to Ueposit Aceomrl No .. 50-3973 referencing 

Attorney Docket No. EMKNNZ00703. However, the Comrnissiouer is not authorized to 

charge the s1ircharge for late filing of an Oath or Declaration until issuance of a iJre-exam 
-.,... ....... ,t... t 

formalities Notice. 

RespectfhHy subm1tted, 

/Johnev U_ Han/ 

Johney U. Han 
Reg1stration No. 45,565 

Customer No. 40518 
Levine Bagade Han LLP 
2400 Gt\ng Road, Suite 120 
Palo Alto, CA 94303 
Direct: (650) 242-4217 
Fax: (650) 284-2180 
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Electronic Patent Application Fee Transmittal 

Application Number: 15474875 

Filing Date: 30-Mar-2017 

Title of Invention: 
METHOD AND APPARATUS FOR TRANSDERMAL STIMULATION OVER THE 
PALMAR AND PLANTAR SURFACES 

First Named Inventor/Applicant Name: Amit RAJGURU 

Filer: Laura Lan Shires 

Attorney Docket Number: EMKNNZ00703 

Filed as Small Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

LATE FILING FEE FOR OATH OR DECLARATION 2051 1 70 70 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Extension-of-Time: 

Miscellaneous: 

Total in USO($) 70 
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Electronic Acknowledgement Receipt 

EFSID: 29472323 

Application Number: 15474875 

International Application Number: 

Confirmation Number: 7884 

Title of Invention: 
METHOD AND APPARATUS FOR TRANSDERMAL STIMULATION OVER THE 
PALMAR AND PLANTAR SURFACES 

First Named Inventor/Applicant Name: Amit RAJGURU 

Customer Number: 40518 

Filer: Laura Lan Shires 

Filer Authorized By: 

Attorney Docket Number: EMKNNZ00703 

Receipt Date: 12-JUN-2017 

Filing Date: 30-MAR-2017 

Time Stamp: 19:47:46 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

29914 

1 Fee Worksheet (SB06) fee-info.pdf no 2 
1 bl a206abe48d4fdc5f79fe727Sd2061 d661 

9b06 

Warnings: 
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Information: 

Total Files Size (in bytes)~ 29914 

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 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) 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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Document code: WFEE 

United States Patent and Trademark Office 
Sales Receipt for Accounting Date: 06/13/2017 

MTEKLEMI SALE #00000025 Mailroom Dt: 06/12/2017 503973 15474875 
01 FC : 2051 70.00 DA 
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DocCocle - SCORE 

SCORE Placeholder Sheet for IFW Content 

Application Number: 15474875 Document Date: 06/12/2017 

The presence of this form in the IFW record indicates that the following document type vvas received in 
electronic format on the date identified above. This content is stored in the SCORE database. 

• Drawings - Other than Black and White Line Drawings 

Since this was an electronic submission, there is no physical artifact folder. no artifact folder is recorded in 
PALM, and no paper documents or physical media exist. The TIFF images in the IFW record were created 
from the original documents that are stored in SCORE. 

To access the documents in the SCORE database. refer to instructions below. 

At the time of document entry (noted above): 

• Examiners may access SCORE content via the eDAN interface. 

• Other USPTO employees can bookmark the current SCORE URI 
(http:/ /Score. uspto .!!Ov /Score Access Web/). 

• External customers may access SCORE content via the Public and Private PAIR interfaces. 

Form Revision Date: September 30.2013 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

APPLICATION NUMBER FILING OR 3 71 (C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

15/474,875 

40518 

03/30/2017 Amit RAJGURU EMKNNZ00703 
CONFIRMATION NO. 7884 

FORMALITIES LETTER 
LEVINE BAGADE HAN LLP 
2400 GENG ROAD, SUITE 120 
PALO ALTO, CA 94303 

1111111111111111111111 ll]~!l]!~l!~l!~H!ll!~l ll] 11111 111111111111111111 

Date Mailed: 04/10/2017 

NOTICE TO FILE CORRECTED APPLICATION PAPERS 

Filing Date Granted 

An application number and filing date have been accorded to this application. The application is informal since 
it does not comply with the regulations for the reason(s) indicated below. Applicant is given TWO MONTHS 
from the date of this Notice within which to correct the informalities indicated below. 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 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 must be reasonably free from erasures and must be free from alterations, overwriting, 
interlineations, folds, and copy marks. See Figure(s) 1-50. 

The following item(s) appear to have been omitted from the application: 

• Figure(s) 59B described in the specification. 

Applicant must reply to this notice within the time period set forth in this notice to avoid abandonment of 
this application. Applicant must select one of the three following options and the reply must comply with the 
requirements set forth in the selected option and any other requirements set forth in this notice. The reply should 
also indicate which option applicant has selected. 

I. Petition for date of deposit: Should applicant contend that the above-noted omitted item(s) was in fact 
deposited in the U.S. Patent and Trademark Office (USPTO) with the nonprovisional application papers, a copy of 
this Notice and a petition (and the petition fee set forth in 37 CFR 1.17(f) with evidence of such deposit must be 
filed within TWO MONTHS of the date of this Notice. The petition fee will be refunded if it is determined that the 
item(s) was received by the USPTO. THIS TWO MONTH PERIOD IS EXTENDABLE UNDER 37 CFR 1.136(a) 
or (b). 

Applicant should review their application file and determine whether their file differs from USPTO's records. In 
some situations there may be a mislabeling of the drawings and/or a failure to describe in the brief description 
each of the figures as labeled. 

The brief description of the drawings in the specification must correspond with the figures and the figures must 
be labeled in accordance with 37 CFR 1.84(u)(1 ). For example, if the brief description describes Figure 1 and 
Figure 2 only, but the drawings show Fig. 1 and Fig. 2A and Fig. 2B, then the specification must be amended to 
refer to Figure 2A and Figure 2B and delete the reference to Figure 2 and a substitute specification in compliance 
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with 37 CFR 1.52, 1.121 (b)(3), and 1.125, is required. As another example, if a drawing is labeled Figure 2, but 
there are actually multiple figures within the labeled Figure 2 having labels A, B, and C, then the drawings must 
be relabeled in accordance with 37 CFR 1.84(u)(1) (e.g., Fig. 2A, Fig. 2B, and Fig. 2C). If the specification does 
not refer to the figures as relabeled, then the specification must be amended to refer to the relabeled figures (e.g., 
Fig. 2A, Fig. 2B, and Fig. 2C) and a substitute specification in compliance with 37 CFR 1.52, 1.121 (b)(3), and 
1.125, is required. A petition for date of deposit under option I should NOT be filed in either situation or in similar 
situations where there is simply a mislabeling of the drawings and/or a failure to describe in the brief description 
each of the figures. Instead, applicant should file a reply under option Ill.A below (including replacement drawing 
sheets and/or a substitute specification as required in II1.A.2). 

II. Petition for later filing date: Should applicant desire to supply the omitted item(s) and accept the date that 
such omitted item(s) was filed in the USPTO as the filing date of the above-identified application, a copy of this 
Notice, the omitted item(s), and a petition under 37 CFR 1.182 with the petition fee set forth in 37 CFR 1.17(f) 
requesting the later filing date must be filed within TWO MONTHS of the date of this Notice. THIS TWO MONTH 
PERIOD IS EXTENDABLE UNDER 37 CFR 1.136(a) or (b). 
Applicant is advised that generally the filing fee required for an application is the filing fee in effect on the filing 
date accorded the application and that payment of the requisite basic filing fee on a date later than the filing date 
of the application requires payment of a surcharge (37 CFR 1.16(f)). To avoid processing delays and payment 
of a surcharge, applicant should submit any balance due for the requisite filing fee based on the later filing date 
being requested when submitting the omitted item(s) and the petition (and petition fee) requesting the later filing 
date. 

Ill. Acceptance of application as deposited: Applicant may accept the application as deposited in the USPTO 
by filing an appropriate amendment as set forth in either (A) or (B) below within TWO MONTHS of the date of this 
Notice. THIS TWO MONTH PERIOD IS EXTENDABLE UNDER 37 CFR 1.136(a) or (b). The application will 
maintain a filing date as of the date of deposit of the application papers in the USPTO, and original application 
papers (i.e., the original disclosure of the invention) will include only those application papers present in the 
USPTO on the date of deposit. A petition is not required for this option. 
(A) If applicant wants to accept the application as deposited without adding the subject matter that was in the 
omitted item (e.g., a missing page or figure), applicant is required to submit one or more of the following items 
without adding any new matter (see 35 U.S.C. 132(a)): 

1. For a missing page of the specification, 
a) a substitute specification including claims that amends the specification to renumber the pages 

consecutively and cancels any incomplete sentences, and 
b) a statement that the substitute specification includes no new matter, in compliance with 37 CFR 

1.121(b)(3) and 1.125; 
2. For a missing figure of the drawings (including a mislabeled figure), 

a) replacement drawing sheets in compliance with 37 CFR 1.121 (d) to renumber the drawing figures 
consecutively (if necessary), 

b) a substitute specification excluding claims that amends the specification to cancel any references to any 
omitted drawing(s) and corrects the references in the specification to the drawing figures to correspond 
with any relabeled drawing figures, and 

c) a statement that the substitute specification includes no new matter, in compliance with 37 CFR 
1.121(b)(3) and 1.125; 

3. For a missing page of the claim listing only, a replacement claim listing with the claims renumbered 
consecutively or, if amendment to the claims is also necessary, then a complete claim listing in compliance 
with37CFR 1.121(c); 

4. For a missing or unreadable compact disc, 
a) a substitute specification (excluding the claims) deleting the reference to the compact disc and the files 

contained on the compact disc, and 
b) a statement that the substitute specification includes no new matter, in compliance with 37 CFR 

1.121(b)(3) and 1.125; and 
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5. For a missing or unreadable file submitted on a compact disc, 
a) a substitute specification (excluding the claims) deleting the reference to the missing or unreadable file, 

and a statement that the substitute specification includes no new matter, in compliance with 37 CFR 
1.121(b)(3) and 1.125; and 

b) a replacement transmittal letter listing all of the files except the missing or unreadable file in compliance 
with 37 CFR 1.52(e)(3)(ii). 

(B) Alternatively, if applicant wants to accept the application as deposited but wishes to add the subject matter in 
the omitted item (e.g., a missing page or figure) by relying on an incorporation by reference under 37 CFR 1.57 or 
other portions of the original disclosure, applicant is required to submit one or more of the following items without 
adding any new matter (see 35 U.S.C. 132(a)): 

1. To add the subject matter in a missing page of specification, 
a) a substitute specification excluding claims and 
b) a statement that the substitute specification includes no new matter, in compliance with 37 CFR 

1.121(b)(3) and 1.125; 
2. To add a missing figure of the drawings, new and replacement drawing sheets in compliance with 37 CFR 

1 .121 ( d); 
3. To add the subject matter in a missing page of the claim listing, a complete claim listing in compliance with 37 

CFR 1.121 (c) (e.g., a claim in the missing page should be submitted as a new claim); 
4. To add the subject matter in a missing or unreadable compact disc, 

a) a replacement compact disc and a duplicate copy of the compact disc, in compliance with 37 CFR 1.52(e); 
and 

b) a statement that the replacement compact disc contains no new matter in compliance with 37 CFR 
1.52(e)(4); and, 

5. To add the subject matter in a missing or unreadable file submitted on a compact disc, 
a) a replacement compact disc that contains all of the files listed in the specification including the missing or 

unreadable file and a duplicate copy of the compact disc, in compliance with 37 CFR 1.52(e); and 
b) a statement that the replacement compact disc contains no new matter in compliance with 37 CFR 

1.52(e)(4). 

If applicant is relying on an incorporation by reference under 37 CFR 1.57 to add the omitted subject matter, then 
applicant must also comply with the requirements of 37 CFR 1.57. 

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. 

• Surcharge as set forth in 37 CFR 1.16(f) must be submitted. 
The surcharge is due for any one of: 

• late submission of the basic filing fee, search fee, or examination fee, 
• late submission of inventor's oath or declaration, 
• filing an application that does not contain at least one claim on filing, or 
• submission of an application filed by reference to a previously filed application. 

SUMMARY OF FEES DUE: 

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

• $ 70 surcharge. 
• $( 0) previous unapplied payment amount. 
• $ 70 TOTAL FEE BALANCE DUE. 

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

• A properly executed inventor's oath or declaration has not been received for the following inventor(s): 
Amit RAJGURU 
Daniel R. BURNETT 
Alexander VERGARA 
Michael HEMATI 

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

Replies should be mailed to: 

Mail Stop Missing Parts 
Commissioner for Patents 
P.O. Box 1450 
Alexandria VA 22313-1450 

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

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. 

/tnguyen/ 

Questions about the contents of this notice and the 
requirements it sets forth should be directed to the Office 

of Data Management, Application Assistance Unit, at 
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION 
NUMBER 

FILING or 
37l(c)DATE 

GRPART 

UNIT 

15/474,875 03/30/2017 

40518 
LEVINE BAGADE HAN LLP 
2400 GENG ROAD, SUITE 120 
PALO ALTO, CA 94303 

3766 
FIL FEE REC'D 

970 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

EMKNNZ00703 21 1 
CONFIRMATION NO. 7884 

FILING RECEIPT 

1111111111111111111111 m~m11w~iw111~ 11111111111111111111111 

Date Mailed: 04/10/2017 

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

lnventor(s) 

Applicant( s) 

Amit RAJGURU, Lafayette, CA; 
Daniel R. BURNETT, San Francisco, CA; 
Alexander VERGARA, San Francisco, CA; 
Michael HEMATI, San Francisco, CA; 

Amit RAJGURU, Lafayette, CA; 
Daniel R. BURNETT, San Francisco, CA; 
Alexander VERGARA, San Francisco, CA; 
Michael HEMATI, San Francisco, CA; 

Power of Attorney: None 

Domestic Priority data as claimed by applicant 
This application is a CIP of 15/084,356 03/29/2016 PAT 9630004 
which is a CON of 13/840,936 03/15/2013 PAT 9339641 
which is a CIP of PCT/US2011 /052415 09/20/2011 
which claims benefit of 61/403,680 09/20/2010 
This application 15/47 4,875 
is a CIP of 12/508,529 07/23/2009 ABN 
which is a CIP of 11/866,329 10/02/2007 ABN 
which claims benefit of 60/848, 720 10/02/2006 
This application 15/47 4,875 
claims benefit of 62/350,610 06/15/2016 

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution 
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None. 
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Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to 
foreign priority. See 37 CFR 1.55 and 1.76. 

Permission to Access Application via Priority Document Exchange: Yes 

Permission to Access Search Results: Yes 

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as 
appropriate. 

If Required, Foreign Filing License Granted: 04/07/2017 

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 15/474,875 

Projected Publication Date: To Be Determined - pending completion of Corrected Papers 

Non-Publication Request: No 

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

METHOD AND APPARATUS FOR TRANSDERMAL STIMULATION OVER THE PALMAR AND 
PLANTAR SURFACES 

Preliminary Class 

607 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

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

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

Applicants also are advised that in the case of inventions made in the United States, the Director of the US PTO 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. 
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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-HAL T (1-866-999-4258). 

GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

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

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

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

NOT GRANTED 

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

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

Substitute for Form PTO-875 15/474,875 

APPLICATION AS FILED - PART I OTHER THAN 

(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($) 

BASIC FEE N/A N/A N/A 70 N/A (37 CFR 1.16(a), (b), or (c)) 

SEARCH FEE N/A N/A N/A 300 N/A (37 CFR 1.16(k), (i), or (m)) 

EXAMINATION FEE N/A N/A N/A 360 N/A (37 CFR 1.16(0), (p), or (q)) 

TOTAL CLAIMS 21 minus 20= 1 (37 CFR 1.16(i)) 
X 40 = 40 OR 

INDEPENDENT CLAIMS 1 minus 3 = X 210 = 0.00 (37 CFR 1.16(h)) 

If the specification and drawings exceed 100 
APPLICATION SIZE sheets of paper, the application size fee due is 
FEE $31 0 ($155 for small entity) for each additional 200 
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C. 

41 (a)(1 )(G) and 37 CFR 1.16(s). 

MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00 

* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 970 TOTAL 

APPLICATION AS AMENDED - PART II 

OTHER THAN 
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

<( AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus 

.. = OR ~ (37 CFR 1.16(i)) X = X = 

0 
Independent ... = z Minus 

X = OR X = w (37CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

Ill AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus .. = X = OR 
~ (37 CFR 1.16(i)) 

X = 

0 Independent Minus ... = z X = OR X = w (37CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

OR 
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. 
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". 

*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1. 
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Application Number 

Title of Invention 
METHOD AND APPARATUS FOR TRANSDERMAL STIMULATION OVER THE PALMAR AND PLANTAR 
SURFACES 

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: 

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

Inventor Information: 

Inventor 11 I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I El J'l-mit I ~JGURU I El 
Residence Information (Select One) • US Residency Non US Residency Active US Military Service 

City ~afayette I State/Province I ~A I Country of ResidencJ I f.Js 

Mailing Address of Inventor: 

Address 1 30 Chapel Drive 

Address 2 

City I 1--afayette I State/Province I FA 

Postal Code I ~549 I Countryi I 1us 
Inventor b I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I El !Janiel ~- l3URNETT I El 
Residence Information (Select One) @ US Residency Non US Residency Active US Military Service 

City l3an Francisco I State/Province I ~A I Country of ResidencJ I 1-Js 

Mailing Address of Inventor: 

Address 1 588 Teresita Boulevard 

Address 2 

City I l3an Francisco I State/Province I FA 

Postal Code I ~121 I Countryi I 1us 
Inventor b I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I El J'l.lexander I t,fERGARA I El 
Residence Information (Select One) @ US Residency Non US Residency Active US Military Service 
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Application Number 

Title of Invention 
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City I Jsan Francisco I State/Province I t;A I Country of ResidencJ I 1-Js 

Mailing Address of Inventor: 

Address 1 3953 21st Street 

Address 2 

City I l3an Francisco I State/Province I FA 

Postal Code I ~114 I Countryi I 1us 
Inventor ~ I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I El IVlichael I t-ffMATI I El 
Residence Information (Select One) @ US Residency Non US Residency Active US Military Service 

City l3an Francisco I State/Province I t;A I Country of ResidencJ I 1-Js 

Mailing Address of Inventor: 

Address 1 1000 Chestnut Street 13A 

Address 2 

City I l3an Francisco I State/Province I FA 

Postal Code I ~109 I Countryi I 1us 
All Inventors Must Be Listed - Additional Inventor Information blocks may be 
generated within this form by selecting the Add button. I Add I 

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

D An Address is being provided for the correspondence Information of this application. 

Customer Number to518 

Email Address Patent@lbhip.com I I Add Email I I Remove Email I 

Application Information: 

Title of the Invention IVIL I 1"1UU ANU ... .• u~ r-utt 1 ~ I IIVIULA I IUl'I UVL1, I I IL, . 1-\NU 

PLANTAR SURFACES 

Attorney Docket Number EMKNNZ00703 I Small Entity Status Claimed ~ 
Application Type Non provisional T 

Subject Matter Utility T 

Total Number of Drawing Sheets (if any) 
I ~1 I Suggested Figure for Publication (if any) 11 
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Application Number 

Title of Invention 
METHOD AND APPARATUS FOR TRANSDERMAL STIMULATION OVER THE PALMAR AND PLANTAR 
SURFACES 

Filing By Reference: 
Only complete this section when filing an application by reference under 35 U.S.C. 111 (c) and 37 CFR 1.57(a). Do not complete this section if 
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be 
provided in the appropriate section(s) below (i.e., "Domestic Benefit/National Stage Information" and "Foreign Priority Information"). 

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

;_ 
Application number of the previously Filing date (YYYY-MM-DD) Intellectual Property Authority or Country 
filed application 

I 

Publication Information: 
□ Request Early Publication (Fee required at time of Request 37 CFR 1.219) 

Request Not to Publish. I hereby request that the attached application not be published under 

□ 35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the 
subject of an application filed in another country, or under a multilateral international agreement, that requires 
publication at eighteen months after filing. 

Representative Information: 

Representative information should be provided for all practitioners having a power of attorney in the application. Providing 
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32). 
Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer 
Number will be used for the Representative Information during processing. 

Please Select One: • Customer Number I US Patent Practitioner IO Limited Recognition (37 CFR 11.9) 

Customer Number ~0518 

Domestic Benefit/National Stage Information: 
This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate 
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes 
the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78. 
When referring to the current application, please leave the "Application Number" field blank. 

Prior Application Status !='ending I· I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

I j:ontinuation in part of I· 15084356 ~016-03-29 
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Application Number 

Title of Invention 
METHOD AND APPARATUS FOR TRANSDERMAL STIMULATION OVER THE PALMAR AND PLANTAR 
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Prior Application Status !='atenled . I Remove I 
Application Prior Application Filing Dale Issue Dale 

Number 
Continuity Type 

Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD) 

115084356 ponlinuation of I· 113840936 ~013-03-15 p339641 ~016-05-17 

Prior Application Status t=xpired . I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

~3840936 Continuation in part of . PCT/US2011/052415 ~011-09-20 

Prior Application Status ~xpired . I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

tcT/US2011/052415 Claims benefit of provisional . 61403680 ~010-09-20 

Prior Application Status ~bandoned . I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

I Continuation in part of . 12508529 ~009-07-23 

Prior Application Status ~bandoned . I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

~2508529 Continuation in part of . 11866329 ~007-10-02 

Prior Application Status Expired . I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

~1866329 Claims benefit of provisional . 60848720 ~006-10-02 

Prior Application Status Dending . I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

I j:;laims benefit of provisional . 62350610 ~016-06-15 

Additional Domestic Benefit/National Stage Data may be generated within this form 
I Add I by selecting the Add button. 

Foreign Priority Information: 
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Application Number 

Title of Invention 
METHOD AND APPARATUS FOR TRANSDERMAL STIMULATION OVER THE PALMAR AND PLANTAR 
SURFACES 

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet 

constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application 

that is eligible for retrieval under the priority document exchange program (Poxi the information will be used by the Office to 

automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the POX program, applicant bears the ultimate 

responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual 

property office, or a certified copy of the foreign priority application is filed, within the lime period specified in 37 CFR 1.55(g)(1 ). 

I Remove I 
Application Number Countryi Filing Date (YYYY-MM-DD) Access Codei (if applicable) 

I I I 
Additional Foreign Priority Data may be generated within this form by selecting the 
Add button. I Add I 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition 
Applications 

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also 
contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March 

□ 16,2013. 
NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March 
16, 2013, will be examined under the first inventor to file provisions of the AIA. 
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Application Number 

Title of Invention 
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Authorization or Opt-Out of Authorization to Permit Access: 

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written 
authority to permit a participating foreign intellectual property (IP) office access to the instant application-as-filed (see 
paragraph A in subsection 1 below) and the European Patent Office (EPO) access to any search results from the instant 
application (see paragraph Bin subsection 1 below). 

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-out of the 
authorization by checking the corresponding box A or B or both in subsection 2 below. 

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an 
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind 
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate. 

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s) 

A. Priority Document Exchange (PDXl - Unless box A in subsection 2 (opt-out of authorization) is checked, the 
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO), the Japan Patent Office 
(JPO), the Korean Intellectual Property Office (KIPO), the State Intellectual Property Office of the People's Republic of 
China (SIPO), the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office 
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign 
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed 
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the 
instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h) 
(1 ). 

B. Search Results from U.S. Application to EPO - Unless box Bin subsection 2 (opt-out of authorization) is checked, 
the undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search 
results from the instant patent application when a European patent application claiming priority to the instant patent 
application is filed. See 37 CFR 1.14(h)(2). 

The applicant is reminded that the EPO's Rule 141(1) EPC (European Patent Convention) requires applicants to submit a 
copy of search results from the instant application without delay in a European patent application that claims priority to 
the instant application. 

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s) 

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant 
D application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with 

any documents and information identified in subsection 1A above. 

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent 
D application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant 

application. 

NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the 
application in accordance with 37 CFR 1.14. 
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Application Number 

Title of Invention 
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Applicant Information: 

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Tille 37 of CFR 
to have an assignment recorded by the Office. 

Applicant 11 I Remove I 
If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed. 
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR 
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person 
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an 
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient 
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be 
identified in this section. 

I Clear I 
Assignee 

I 
Legal Representative under 35 U.S.C. 117 

I 
Joint Inventor 

Person to whom the inventor is obligated to assign. I Person who shows sufficient proprietary interest 

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is: 

ITI 

Name of the Deceased or Legally Incapacitated Inventor: I 

If the Applicant is an Organization check here. □ 

Prefix Given Name Middle Name Family Name Suffix 

I IT I I I I B 
Mailing Address Information For Applicant: 

Address 1 

Address 2 

City State/Province 

Country 11 Postal Code 

Phone Number Fax Number 

Email Address 

Additional Applicant Data may be generated within this form by selecting the Add button. I Add I 

Assignee Information including Non-Applicant Assignee Information: 

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 
37 of CFR to have an assignment recorded by the Office. 
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Application Number 

Title of Invention 
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Assignee 11 

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent 
application publication. An assignee-applicant identified in the "Applicant Information" section will appear on the patent application 
publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the 
patent application publication. 

I Remove I 
If the Assignee or Non-Applicant Assignee is an Organization check here. □ 

Prefix Given Name Middle Name Family Name Suffix 

I B I I I I B 
Mailing Address Information For Assignee including Non-Applicant Assignee: 

Address 1 

Address 2 

City 11 State/Province 

Countryi 11 Postal Code 

Phone Number Fax Number 

Email Address 

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by 
selecting the Add button. I Add I 

Signature: Remove 

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b ). However, if this Application 
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in 
subsection 2 of the "Authorization or Opt-Out of Authorization to Permit Access" section, then this form must 
also be signed in accordance with 37 CFR 1.14(c). 

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic 
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a 
patent practitioner, all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given 
power of attorney (e.g., see US PTO Form PTO/AIA/81) on behalf of all joint inventor-applicants. 

See 37 CFR 1.4(d) for the manner of making signatures and certifications. 

Signature ltJohney U. Han/ Date (YYYY-MM-DD) 12017 -03-30 

First Name ~ohney I Last Name I ~an Registration Number 145565 

Additional Signature may be generated within this form by selecting the Add button. I Add I 
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Application Number 

Title of Invention 
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This collection of information is required by 37 CFR 1. 76. The information is required to obtain or retain a benefit by the public which 
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This 
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data 
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of lime you require to 
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 
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Privacy Act Statement 

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

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

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

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

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

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

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

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

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

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant to 35 U.S.C. 
122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1. 14, as a routine use, 
to the public if the record was filed in an application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the USPTO becomes 
aware of a violation or potential violation of law or regulation. 
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/.\ttomey Docket No,: El'v1KNNZ00703 

l\-1ETHOD AND APPARATUS FOR TRANSDERJvlAL STll\JULATION OVER THE 

PALtvlAR AND PLANTAR SURFACES 

CROSS-REFERENCE TO RELATED APPLICATIONS 

100011 This application is a continuation~in-part of US patent application No, 15/084,356 filed 

March 29, 20 l 6 \:vhich is a cont.in nation of LLS. patent application 13/840,936 filed 1\4an.:h 15, 

2013 (no\v U5. patent 9,339,641 issued lVlay 17, 2016), \Vhich is a continuation in part of PCT 

International Patent Application Number PCT/US201 l/052415, filed September 20, 2011, \vhkh 

claims benefit of priority to U,S, Provisional Patent Application No, 61./403,680 filed September 

20, 2010. The present application is also a continuation-in part of lJS, patent application No . 

.l 2/"508,529 filed July 23, 2009, \Vh.ich is a continuat1on-in-part of L! .S. patent application No. 

! l/866,329 filed October 2, 2007, which claims priority to U.S. Provisional Patent Application 

No. 60/848, 720 filed October 2, 2006. The present appl.ication also claims priority to U.S. 

Provisional Patent Application No, 62/350,610 filed June 15, 2016, Each of the above referenced 

applications is incorporntt~d herein by reforence in their entirety. 

[00021 The follov,.-+ng applications are also incorporated herein hy reference in their entirety for 

all purposes: PCT Application Serial No, PCT/US 10/54 l 67 filed Oct 26, 2010; PCT Application 

Serial No, PCT/USI0/054353 filed Oct, 27, 2010; U.S. patent application Ser. No. 12/508,529 

filed JuL 23, 2009,. \Yhich is a continuation in part of l.J.S. patent application Ser, No. 11 /866,329 

filed Oct 2, 2007, which claims priority to U.S. Provisional Patent Application Ser. No. 

60/848, 720 filed Oct. 2, 2006; U.S. patent application Ser, No. l 2/695/)87 filed Jan, 27, 2010, 

\Vhich is a continuation of U.S. patent application Ser. No. 11/332,797 filed Jan. 17, 2006; U.S. 

patent application Ser. No. 12/509,362 filed Jut 24, 2009; Ser. No. 12./469,365 fil.ed iVlay 20, 

2009 \.Vhich is a continuation of U.S. patent application Ser, No. l l/866,329 filed Oct 2, 2007 

which c!ailns priority to U.S. Provisional Paient Application Ser_ No. 60/848,720 filed Oct 2, 

2006, and Ser, No, 12/469,625 filed 11.·fay 20, 2009 w-hich is a continuation of 05, patent 

application Ser. No. 11/866,329 filed Oct 2, 2007 which claims priority to U.S. Provisional 

Patent Application Ser, No, 60/848,720 filed Oct 2, 2006; and Ser. No. 12/509,304 filed JuL 24, 

2009 ,vhich is a continuation of U.S. patent application Ser. No. 12/508,529 filed Jul. 23, 2009 

vdrich is a continuation-in-part of U.S. patent application Ser, No. 11/866,329 filed Oct 2, 2007 
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\Vhich claims priority to U.S. Provisional Patent Application Ser. No, 60/848,720 filed Oct 2, 

2006; and Ser. No, 12./509,345 filed Jut 24, 2009 ,vhich is a continuation of U.S. patent 

application Sec No. 12/508,529 filed JuL 23,. 2009 which is a continuation-in-part of l.LS, patent 

application Ser. No. J L/866,329 filed Oct 2, 2007 \Vhich clairns priority to U.S, Provisional 

Patent Application Ser. No. 60./848,720 filed Oct 2, 2006. 

FIELD OF THE INVENTION 

(0003) The present apparatus and metl1ods relate generally to energy emitting apparatus and 

methods for providing a 1nedical therapy. The apparatus and tnethods nmy provide fhr central and 

peripheral nerve and other tissue modulation or stimulation therapies 

BACKGROUND OF THE INVENTION 

[00041 The OAB and Ul 1na.rket in the United States is \vell over a $12 hillinn a year industry. It 

affects over 16% of al! Arnericans, for a total U.S. market of approximately 34 million men and 

\.Vomen each year, Due to social sti6-rr11as attached to OAB and UL, as \veil as rnisunderstanding of 

the signs and symptoms associated \.Vid1 OAB and UI, only 401!1ii of thnse affected ( 13.6:tvl) seek 

treatment Of those 13. 6 million individuals, nearly 300,·o are unsatisfied 'With their current therapy. 

100051 The use of pulsed electrornagne6c stimulation f PES) has been \veil established as a 

beneficial therapy in a variety of medical applications. The scientific principle behind this 

ledmology is that an electric current passed through a coil Vii!! generate an dcctrmnagm~~tic field. 

These fields, in turn, have been shm.vn to induce current \vithin conductive mateiials placed 

within the field. \Vhen applied to the human body, pulst\d ekctromagnetk st1muhu1on has been 

found to be an effective method of stimulating nerves resting \\'ithin the electromagnetic field. 

Recent data highlights the beneficial effects of invasive, needle-based eleetrostimulation fES) of 

the posterior tibial nerve in individuals \Viih OAB and Ul. ES has been found to modulate bladder 

dysfunction through its action on the pudendal nerve and the sacral plexus ,vhich provides the 

major tixcitatory input to the bladder. 
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I 0006) Current treatment options thr OAB and UI are exercise and behavioral modifications, 

pharmacological therapies, surgical intervention, and neuromodulation. Although each of these 

t.reatn1ent options targets the UI and OAB populations, each has severe 1.in1italions. 

I 00071 Exercise and behavioral modifications often require patients to adhere to stringent 

routines, including scheduled voiding, maintenance of a bladder diary, and intense exercise 

regiments. While this 1nay he a viable option for a srna!l group of highly dedicated individuals, its 

daily impact on one's life makes it an unattractive option thr most individuals. 

100081 Phannaco!ogical intervention is the most \Vide!y prescribed therapy· for OAB and UL 

Unfortunately, as \Vith the ingestion of any chemical, patients are oiten subject to side effects 

from their drug therapy. This is especially detrimental in older and elderly patient populations 

vvhere interaction with other prescribed rnedications can have adverse effects. Further, there is a 

high rate of dissatisfaction, approximately 301
Vii, amongst individuals using pharmacological 

t.reatn1ent. 

10009} Surgical intervention is an extremely invasive treatment and often results in the long-tem1, 

and in some cases permanent, n.!quircrnent for cathctt~rization, The high expense of these 

procedures, coupled with the negative irnpact the procedures have on the patients quality of life, 

make this an option only ,vhen all other treatment options have been exhausted. 

10010] Neuromodulat.ion is another treatment alternative for OAB and UI patients. Sacral nerve 

stimulation (SNS) has shov,m itself to be an efiective treatment option for those \.V.ith 0/\B or UL 

Ho,vever, the pro,:edure requires the pem1anent implantation of an electrical stimulation device in 

the patient. One estimate puts the cost at nearly $14.,000 \\.'ith additional routine care costs ofS593 

per patient per year. Additionally, SNS's risk of battery failure, implant infoction, and electrode 

migration, lead to a high reoperation rate and nrnke this procedure rmattractive. 

1001 l J l'vlore recently. the introduction of a posterior tibial nerve stimulator, often referred to as 

SANS, has shown itself to be m1otl1er neuromodnlution alternative. '{et as is the case \-vith other 

forms of neurmnodulation, this system is invasive in its nature. rt requires the insertion of a 

needle tvvo inches into the patient's ankle region in order to stimulate the posterior tibial nerve. As 

well, it requires a n1inimum of 12 sessions for initial treatrnent, \Vith the possib.ihty· of additional 

sessions needed for maintenance Despite its high cost and invasive nature, though, an abundance 
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of published peer-reviewed clinical trials demonstrate the safet:_y and efficacy of the SANS 

therapy, 

SUM1vlAR'{ 

100121 In certain variations, a met11od for providing transden:nal electrical stimulation therapy to a 

patient is provided, The method may include positioning a stimulator electrode over a glabrous 

skin surface overlying a target nerve of a subject Electrical stimulation may be delivered through 

or across the glabrons skin surface to the target nerve to stimulate the target nerve, \Vhile 

remaining safe and tolerable to the patient Electrical stimulation may be delivered at frequencies 

that may be painfol or intolerable ,vhen applied over non-glabrous surfaces of the body, The 

electrical stimulation 1nay he utilized to treat various conditions, e.g., riri.11.ary· incontinence and 

overactive bladder, 

10013] ln certain variations, a:n applicator, e,g., an ergonomk apphcator, for providing 

transdermal e!ectrkal stinrnlation therapy to a patient is provided. The applicator m.ay be 

configured to position a stimulator electrode over a glabrous skin surface of the subject to deliver 

transdermal electrical stimulation th.rough or across the glabrous skin surface to an rmde.r!ying 

target nerve,. resulting in stimulation of the target nerve, 

(00141 In certain variations, a method for providing an energy based stimulation therapy to a 

subject is provided. The rnethod xnay include positioning an energy en11tting device in proxirnity 

to a glabrous surface overlying a target tissue. Energy may be delivered through the glabrous skin 

surface to the tarnet tissue to stirnulate the targei tissue. 
~ ~ 

100151 In ce1tain variations, another method for providing an energy based stimulation therapy to 

a subject is proved, The method may include posit.ioni11g an e11ergy ernfrting device in proximity 

to a skin surface overlying a target nerve. Energy may be dehvered at a frequency of about l Hz 

to about 30 Hz through the skin surface to the target nerve, thereby generating motor and/or 

sensory nerve conduction of the target nerve ·\vhile remaining safe and tolerable to the subject 

Optionally, energy may be delivered at less than 10 Hz to generate nerve conduction. 

[00161 ln certain variations, systems for electromagnetic induction therapy may include one or 

nmre conductive coils disposed within or along an applicator. The coils nmy be configmed to 
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generate a magnetic field fbcused on a target nerve, muscle or other body tissues in proxirnity to 

the coiL One or more sensors may be utilized to detect elec:tJical conduction in the target nerve, to 

detect a muscular response caused by an electrical conduction in the target nerve, or to detect 

stimulation of a nerve, muscle or other body tissues and to provide feedback about the efficacy of 

the applied electromagnetic induction therapy. A controller in connmmication ,.vith the sensor 

may be adjustable to vary a current through the at least one coil so as to adjust the magnetic field 

focused upon the target nerve, muscle or other body tissues. Optionally, a user or patient may 

detect stimulation ofa nerve, muscle or body tissue and the therapy n1ay he adjusted based on 

feedback from the nser or patient. 

10017) In certafo variations, the applicator may be configured tn intermittently apply or deliver 

pulsed magnetic fields to a target nerve,. muscle or tissue without causing habituation of the target 

nerve, muscle or tissue, 

100181 In certain variations, m.ethods of elecirornagnetic induction therapy rnay include one or 

more of the follo\ving steps. A first portion of a patient's body may be positioned relative to or in 

proximity to an applicator or an applicator may be positioned relative to or in proxirnity to a first 

portion of a patient's body, such that a target nerve, muscle or tissue \.Vithin the first portion of the 

body is in proximity to one or more conductive coils disposed \.vi thin or along the applicator. A 

current may be passed through a coil to generate a magnetic field focused on the target nerve,, 

muscle or tissue, An electrical conduction through the target nerve, a muscular response caused 

by an electrical conduction through the target nerve or stimulation of a nerve, muscle,, or body 

tissue may be detected b~i a sensor positioned along a second portion of the body. A signal from 

the sensor indicative of the electrical conduction or stinrulation rnay be received, \vhich provides 

foedback about the efficacy of the applied electJoma!:,>11etic induction therapy, The cmTent may be 

adjusted by a controller in communication \Vith the conductive coils based on the feedback 

[00191 Optionally, a user may detect stimulation of a nerve. muscle or body tissue and the therapy 

may be adjusted based on feedback from the user, In ce11ain variations. pulsed magnetic fields 

nrny he intermittently applied or delivered a target nerve, nrnscle or tissue \Vithont causing 

habituation of the target nerve, muscle or tissue, Such intennittent magnetic fields may be used to 

treat chronic conditions, e.g., chronic pa.in, \V1thout musing habituation. 
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I 0020) In certain variations,, applicators nH1y he ergonon1ic or may be designed or configured to 

accommodate, approximate or be positioned relative to or in proximity to specific regions of the 

body or anatomy. The spedfic regions of the body or anatomy may be pos1tioned relative to the 

applicators, or the applicators may be positioned relative to the specific regions of the body or 

anatomy to treat various conditions, for example, osteoarthritis, arthrit1s, back or neck pain, 

atrophy or paralysis, chronic pain, phantom or neuropathic pain, neuralgia, migraines, orthopedic 

conditions, 

1002 ll In one embodiment, the invention prnvides a rn,~thod or device for providing t.rnnsdennal 

electrical stimulation therapy to a subject including positioning a stimulator electrode over a 

glabrous skin surface overlying a palm of the subject and delivering dectxical stimulation via a 

pulse generator transdermal!y through the glabrous skin surface and to a target nerve or tissue 

within the hand to stimulate the target nerve or tissue \Vi thin the hand so that pain felt hy the 

subject is mitigated, The pulses generated during the electrical stimulation therapy may include 

pnlses of one or t\VO or more different magnitudes. 

[002.2J In sorne embodiments, the electrical stirnubtfon is deliv,~red at a frequency of abuut 5 1-lz 

to about 60 Hz, :,;.vhile remaining safe and tolerable to the subject. In some ernbodirnems,, the 

stimulator electrode is a surface electrode, The dectr-ical stirnnlation may be delivered 

intermittently or on a chronic basis. 

[00231 In some embodiments, the device includes a sensor (\vhich may be a surface electrode, or 

other type of electrodt~) for dett~cting nerve stimulation which receives a signal from the sensor 

indicative of the detected electrical stimulation thereby providing a feedback about the efficacy of 

the applied electric.al stimulation therapy such that the therapy is adjusted or optirnizecl An J\,l­

,vave and/or F-,vave may be detected by the sensor. A parameter of the ]vl_,..,,ave and/or F-wave 

may be displayed to the subject 

[00241 In some embodiments, the feedback is queried by a c:ontrn!k~r such that the electrical 

stimulation therapy is adjusted to ensure that a rninimu.m amount of energy is being applied to 

stimulate the target nerve vvithin the hand while reducing the risk of burns or intolerance. 

Alternati•,.,.-el.y, the feedback may be queried such that the positioning of the stimulator electrode is 

adjusted to optimize the electrical stimulation therapy. 
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I 0025) In some embodiments, a return electrode may· be positioned on the subject to facilitate 

pt~netr:ation of an electrical current through the glabrous surfrKe to stimulate the target nerve 

,vithin the hand. The stimulator electrode may be attached to the glabrous skin surface ,vith an 

adhesive. The stinmlator electrode may be positioned over the glabrnus skin surface ,-vith an 

ergonomic applicator. The applicator may he a glove or brace configured to be positioned against 

the palmar surface of a hand such that the electrode delivers electtical stimulation to a target nerve 

\Vithin the hand. 

100261 In some embodiments, the electrical stimulation is automatically paused for a preset 

amount of time every 10 minutes to overcome habituation. In some embodiments, the electrical 

stinmlation is autonmtically paused fhr a preset amount of time every lO 1ninutes based on 

feedback provided by a sensor regarding target nerve stimulation or habituation. 

(0027) In some embodiments, once tetany is detected in a patient, indicating that a threshold 

frequency of the applied stinrnlation has been reached, the strength of the applied stimnlat1on .is 

automatically or manually decreased. 

[00281 In some embodiments, electrical stimulation is provided hy delivering a cycle comprising 

a preset m1mber of pulses followed hy a pause in stimulation, lbllo-v,.,-ed by a preset number of 

pulses, and repeating the cycle as necessary. 

10029] ln some embodiments, the device is used to treat migraine pafo. 

100301 Other features and advantages ,vii.I appear hereinafrer. The features and e1ernents 

described herein can be used separately or toget11er, or in various combinations of one or more of 

them. 

BRIEF DESCRIPTION OF THE DR.A \'VINGS 

[003ll The dra\vings constitute a part of this specification and include exemplary embodiments of 

the invention, \,.,,hich may be embodied in various forms. It is to be understood that in some 

instances various aspects of the eu1bodin1ents may be shmvn exaggerated or enlarged to facilitate 

an understanding of the embodiments, 

[00321 FIG. 1 is a schematic vievv of an apparatus for 1nagnetic induction therapy according to a 

first variation. 
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I 0033) Fl(L 2 is a schematic vie\v of an apparatus for m.agnetic induction therapy according to a 

second variation. 

100341 FIG. 3 is a schematic vievv of an apparatus for magnetic .induction therapy according t() a 

third variation. 

[00351 FIG. 4 is a schematic view· of an apparatus for magnetic induction therapy according to a 

fburth variation. 

[00361 FIG. 5 is a schema.tic vie\v of an apparatus for magnet1c induction therapy according to a 

fifth vmiadon. 

10037) FIGS. 6A-6D are schematic illustrations depicting a first rnethod of use of an apparatus for 

magnetic induction therapy. This method is based on adjusting the position of the conductive coils 

so to optimizt! a magnetic flow applied to a target nerve. 

[0038J FIGS. 7A.-7D are schematk illustrations of a second 1nethod of use ofan apparatus {br 

magnetic induction therapy. This method is based on locking the conductive coils in position once 

electricaJ crmduclion in a taniet nerve has been detected. ,.__, 

100391 FIG. 8 is a schematic '{lC\V of a variation that includes a plurality of sensors. 

10040) FIGS. 9A-9D arc schematic representations of different gannents adapted to operate as 

appaJatus for magnetic induction therapy. 

[004.11 FIG. 10 is a schernatic view of an apparatus for providing electrical stinmlation. 

[00421 FIG. 11 is a schematic view· of another variation of an apparatus for providing electrical 

stimulation. 

10043) J FICL 12 sho·ws a scheinatic vie\v of an energy ernitting system including a microneedle 

patch sensor. 

10044) FIG. 13-15 sho\vs magnified bottom viev-ls of variations ofmicroneedfopatches. 

[00451 FIGS. 16-17 shows magnified side views of variations of a microneedle patch. 

10046) FIG. 18 shows a magnified bottmn perspective viev,-' of a tnicroneedle patch. 

10047) HG. 19 shows a representative cross sectional vievf offhe skin co1nposed of an outer 

stratum corneum covering the epidermal and dermal layers of skin and the underlying 

subcutaneous tissue, \-Vith a variation of a microneed!e patch attached thereto. 
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I 0048) Fl(L 20a shmvs a magnified side view- of a variation of a microneedle patch including 

multiple electrodes. 

100491 FIG. 20b-20D shmv varjations of a n1icroneedle patches including multiple electrodes. 

[00501 FIG. 21 shO\vs a schematic ',rie\v of an energy emjtting system including a u11croneedle 

patch sensor placed behind a subject's knee. 

10051] FIGS. 22-23 sho\.v schematic vie\vs of energy emitting systems including an electrode 

needle and sensor. 

I 00521 FIGS. 24-25 shmv schematic vie,vs of energy emitting systems including an electrode 

needle without a sensor. 

100531 FIG. 26 sho,vs a schematic vie,v of an energy en:iitting system including a microneedle 

patch for providing stinrnlation. 

[00541 FIGS. 27-28 show schem.atic vie,vs of energy emitting systerns induding an electrode 

needle and microneedle patch for providing stimulation. 

[00551 FIG. 29a-29d sho\.V a prospective, side, top and rear views of an energy emitting device in 

the form of a ftJot cradle. 

[00561 FIGS, 30a-30h show schematic vie\vs of an energy emitting device jn the form of a knee 

support. 

100571 FIGS. 3 l.a-31 b sh(n~'s a schematic vie,v of a variation of an an:n applicator and a foot, 

knee or leg applicator. 

(0058) FIG. 32 sho,vs a schematic vinv of a variation of a back applicator. 

[00591 FIG. 33 shows a schematic view of a \.rariation of a s:i.rstem including a back applicator, a 

sensor and logic controller. 

[00601 FIG. 34 shmvs a sc.:hematic vie,v of system including multiple back applicators, a sensor 

and logic ,:ontroller. 

10061) FIG. 35 shows a schematic vie\v of a variation ofa system including a back applicator 

held on a patient's body by an ergonomic positioning elernent in the fonn of a belt and a logic 

con t-roHer. 
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10062) Fl(L 36 shmNs a schematic vie\V of a variation of an applicator designed to stimulate a 

nt~nie responsible J-hr phantom or neuropathic pain. 

100631 HG. 37 shows a schematic v.ie\v of a variation of a facial. neuralgia apphcator. 

[00641 FIG. 38 shO\vs a schematic ',rie\v of a variation ofan applicator \vhich may be placed over 

the occipital nerve for the treatment of migraines. 

10065] FIG. 39 shows a schematic ·vie\v of a variation of an applicator ,vhich may be placed over 

the frontal cortex fbr the treatment of depression. 

100661 FIG. 40 sho\vs a schematic vic\v of a variation an applicator in the fonn of a stimulator 

coil platfixm for positioning one or more coils in proxirnity to a knee or popliteal nerve. 

100671 FIG. 41 sho\vs a schematic vie\v of a system including a variation ofa back applicator 

hdd on a patient's body by an t~rgonomic positioning element in the form of a sholllder harness, a 

sensor, and a logic controlleL 

10068} HGS. 42A and 42B show an example ofhO\V the amount of stimulator po\ver required to 

achieve a desired stimulus may be automaticaHy adjusted as a result of fibroses. 

100691 FIGS. 43A and 43B show variations of a coil device positioned on a skul.l. 

[00701 FIG. 44 shO\vs a vie,v of the underside or glabrous surface offhe foot and exemplary sites 

for delivering electrical stimulation. 

100711 FIG. 45 shows a perspective v1e\V of one variation of an insole for delivering electrical 

stimulation over a glabrous surface of the foot 

(0072) FIG. 46 sho\vs a perspective vie\v of a variation of an insole for delivering electrical 

stimulation over a glabrous surface of the foot, including a sensor feedback feature. 

10073} HG. 47 show·s a perspective view of one variation of electrodes for delivering electrical 

stimulation over a glabrous surface of a foot 

100741 FIG. 48 shows a perspective vjew of one va.riabon of a hand applicator for del.ivering 

electrical stimulation over a glabrous surface of a hand, 

[00751 FIG. 49 shows a perspective vie\v of one variation of electrodes for delivering electrical 

stinmlation O'-/er a glabmus surface of a hand. 

[00761 FIG. 50 sho\-vs an exmnple of an El\.lG reading. 
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I 0077) Fl(L 5 LA shows the anterior or palmar vie\v of the forearrn and the Ulnar nerve. 

[00781 FIG. 51 B shm:vs the anterior vie\v of the cutaneous distribution of the Ulnar nerve. 

100791 FIG. 51 C sho\VS the posterior vievl-'" of the cutaneous distribution of the Ulnar nerve. 

[00801 FIG. 52 shov,,-s a close up vie•--v of the Ulnar nerve and its branches including the palrnar 

branch. 

100811 FIG. 53 shows a close up palmar vie\v of the palmar branch of the Ulnar nerve including 

the area of sensation. 

[00821 FIG. 54A sho,vs m.1 anterior vie\v of the r-.fodian nerve of the forearm including the 

Median nerve's palmar brand1. 

100831 FIG. 548 shtwvs the anterior or palmar vie\v of the :rvtedian nerve's cutaneous innervation. 

100841 FIG, 54C shows the posterior or dorsal vie,v of the l\Jedian nerve's cutaneous innervation. 

[00851 FIG. 55 shows a dose up anterior orpalmar vie"v of the lVIedian nerve's palmar branch in 

the hand and its area of sensation. 

100861 FIG. 56A shows the ante1i.or vie\v of the fixeann .including the iV!edian and Ulnar and 

their respec.frve palmar branches, 

100871 FIG. 56B sho\VS the anterior or palmar view and the posterior or dorsal view of the 

distribution of the cutaneous nerves, 

10088) FIGS. 56C-56F sho\v branches of the Tibial nerve, electrode placement and innervation of 

the plantar portion of the foot 

100891 FIG, 57 is a diagram sho,ving a mapping of the human cortex as laid out against the 

various lobes. 

[00901 FlGS. 58, 59A and 59B illustrate hO\v different areas of the human body take up different 

cortical "real estate" of the somatosensory cortex. 

[0091 I FIG. 60A shO\VS an exploded vic\v of the external generator or controller that can he used 

in some embodiments of the present invention. 

100921 FIG. 608 shm-vs the external generator/controller in FIG. 60A in a non~exploded v1e\-v. 

100931 FIG. 60C shows another embodiment of a generator/controller. 
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I 0094) Fl(L 60D shows four exemplary patch electrodes that are suitable to use vvith the present 

invention. 

100951 FIG. 61A shows electrodes designed for the palmar surfr.tee of the hands along \Vith F/M 

\'-'ave detecting electrodes. 

[00961 FIGS. 61B-61G sho\V electrodes \Vith differnnt types for stimulating difterem nerves. 

10097] FIG. 62 shows a pulse train of one embodiment 

100981 FIG. 63 shmvs an M~\Va•{e and F-Wave d1splay. 

[00991 FIG. 64 shO\vs results from a migraine study. 

(0100) FIG. 65 is a block diagram of a data processing system. 

DETAILED DESCRIPTION 

1010.l) In certain variations, various apparatus and rnethods for providing magnetic induction 

therapy or electrical stimulation therapy are pn:Jvid,~d. In certain variations, various apparatus and 

methods may provide for central and peripheral nerve and other tissue modul.ation or stimulation 

therapies, including both excitation and blocking of nerve impulses. Jn certain ·variations, a lmv 

frequency induction therapy may be per.formed. In certain variations, these apparatus and n1ethods 

may be useful in the treatment and prevention of urinary incontinence CUI}, overactive bladder 

(OAB) and other conditions .. 

IOI021 In certain variations, apparatus and methods for magnetic .induction t11erapy, in ,vhich 

dosage of magnetic energy can be regulated according to conduction in a target nerve exposed to 

the 1nagnetic field are provided. 

10103) In certain variations, apparatus and methods for magnetic induction therapy, in which the 

flov.,r of magnetic.'. energy can be adjusted directionally by the patient or a healthcare provider 

,vithcrnt altering the position of a housing containing conductive co.ils that produce the magnetic 

field are provided. 

101041 ln certain variations, apparatus and methods for treating a variety of ailn-ient.s by 

providing energy to a target nerve, for example magnetic energy, electrical energy or ultrasound 
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energy, at a location and in an amount optimized by detecting conduction in the target nerve are 

provided. 

!OIOSI In certain variations, an energy einitting apparatus for de!.iver.ing a rnedical t11erapy that 

includes one or 1nore energy generators, a logic controller electrically connected to the one or 

more energy generators, and one or more sensors lbr detecting electric conduction in a target 

nerve, ',Nhich are connected to the logic controller is provided. The one or 1nore energy 

generators produce energy fbcuscd on the target nerve upon receiving a signal frorn 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 frcdback 

provided hy the sensors to the logic controller about the efficacy of the applied treatment causes 

the logic controller to modulate d1e current transmitted to the coils. 

101061 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 magnet1c field is applied,. the energy­

emitting device is an apparatus that provides a magnetic induction therapy and that includes one 

or 1nore 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 contn)Her so to provide a feedback to the logic 

controller, The conductive coils receive an electric current from the logic controller and produce 

a magnetic fidd focused on a target nerve, and the elect.rk current fed by the logic controller is 

varied hy the logic controller according to an input provided by the sensors, thereby causing 

amplitude, frequency or direction of the magnetic field, or the firing sequence of the one or more 

coils, to be varied according to the efficiency of the treatrnent provided to the taxget nerve. In 

certain variations, the housing containing the conductive coils may be a flexible \'llrap, a cradle or 

a garment, mid the coils ma).t be overlapping amL"or be disposed in difterent positions ,vithin the 

housing, so to generate a magnetic field on different body parts \'l.dth the desired direction and 

amplitude. 

[OH)71 The one or more coils may be stationary or rnovable \Vlthin the housing, making it 

possible to optimize the direction of magnetic flo,:v to the target nerve by disposing the coils in 

the most effective direction. In ditforent variations, the coils may be movable manually by acting 

on a knob, !ever, or similar type of actuator, or may be translated automatically by the logic 
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controller in response to the input provided by the sensors. \Vhen a preferred position for the 

coils has been established, the coils may be locked in position and maintain that position during 

successive therarJv sessions. [n other variations, the sensnrs mav be incornorated \vithin the t ~ . ~ l 

housing, or instead may be disposed on a body part of interest independently of the housing. 

10108) In still other variations, the inductive coils a.re 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 variations, the electric c.:urrent may varied hy the 

logic controller both on the basis of an input provided hy the one or rnore sensors m1d also an 

input provided by the patient according to a muscular response she has perceived, for example, 

the N.1itching of .a toe after application of the magnetic field. 

[01091 In yet other variations, the source of energy for nerve stimulation n1ay he electrical 

energy and nerve conduction may be detected at a site sufficiently distant from the site of 

stinmlation, so to enable detection of nerve conduction despite any interference from the direct 

electrical stimuli. In these variations, direct electrical stimulation of nerve and muscle may be 

tailored to pll)'-/tde optinrnl therapy and, in the case of electrode migration or other electrode 

malfunction, to report lack of stimulation of the bodily tissues. Furthermore, these variations 

enable a reduction in po\ver requirement, because control oft.he signal is provided. by the sensor 

to the signal generator loop. 

[O 1101 In other variations, an energy emitting system for providing a medical therapy is 

provided. The system may include one or more conductive coils disposed ,vithin or along a 

housing and configured to generate a magnetic field focused on a target nerve in proximity to 

coils; one or more sensors in the form of microneedk patch configured to detect electrical 

conduction in the target nerve: and a controller coupled to the conductive coils and optionally in 

communication with the sensor. 

1011 ll In other variations, an energy emitting system for providing a medical therapy is 

provided, The syste1n may include one or rnore n1icroneedle patches having one or more 

microneedle arrays deposited on a surfr1ce of one or rnore electrodes and configured to generate 

or dehver an electrical or magnetic stimulus or field focused on a target nerve in proximity to the 
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n1icroneedle patch; one or nwre sensors configured to detect electrical conduction in the target 

nt~r,,e: and a controller coupled to the conductive coils and optionally in communkation with the 

sensor_ Optionally, the above variat1ons may incorporate an electrode needle. Opt1onal1y, the 

above variations or systems may be utilized \Vithout a sensor or 1nechanism for detecting 

conduction or stin1ula1ion. 

[01121 r-.Jethods of use of the above apparatus,. systems and variations thereof for treating various 

conditions are also described herein. 

101131 Referring first to FIG. 1, a first variabon indu(k$ a coil ,,,,;,-rap 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 variation is particularly suited frx the treatment of OAB and VL In 

other variations, coil 'wrap 20 may be configured to surround other body parts that contain a 

portion of tibial nerve 24 or of other nerves branching frorn or connected to tibial nerve 24, still 

making these variations suitable for treating OAB and VI. In stiU other variations, coil \\Tap 20 

may be configured for surrounding body parts that contain other nerves when treatments of other 

ailments are intended. 

[01141 Coil ·wrap 20 may be manufactured from a variety of materials suitable for ,waring over 

ankle 22. Preferably, ,:oil 1.vrap is produced from a soft, body-cornpatib!e material, natural or 

synthetic, for example, rntton, \voo!, polyester, rayon, Gore-Tex.RT\J., or other fibers or 

materials knovvn to a person skilled in the art as non-irritating and preferably breathable \Vhen 

tailored into a garment. Coil wrap 22 may even be manufactured fron1 a molded or cast synthetic 

material, such as a urethane gel, to add extrn comfort to the patient by providing a soft and 

drapabk foeL 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. 

[0 1151 Coil vvrap 20 contains one or more conductive coils 26 .ananged to produce a pulsed 

nrngnetic field that \Vil! flmv across tibial nerve 24 and generate a cmrent that \-Vil.I flmv along 

tibial nerve 24 and spread along the length of tibial nerve 24 all the way to its sacral or pudendal 

nt~rve root origins. Coils 26 may be a single coil shap,~d in a simple helical pattern or as a FIG, 

eight coil, a four leaf clover co1!, a Helmholtz coiL. a modified Helmhnltz coil, or may be shaped 

as a combination oft.he afi)rementioned coils patterns. Additionally, other coil designs beyond 

those mentioned hereinahove might be utilized as long as a magnetic field is developed that \viH 

-405-



/.\ttomey Docket No.: El'v1KNNZ00703 

encompass tibia! nerve 24 or any other target nerve. \Vhen 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, thr 

example, on opposing sides,. strengthening and directionalizing the flow of the magnetic field 

through tibial nerve 24 or other peripheral nerves of interest. 

I0U6J Coil \Vrap 20 is preferably configured as an ergonomic \Vfaf\ for example, as an 

essentially cylindrical band foat can be pulled over ankle 22, or as an open hand that can be 

\vrapped around ankle 22 and have its ends connected \\'ith a buckle, a hoop and loop system, or 

any other closing system knm,vn to a person skilled in the art. By properly adjusting the position 

of coil \\Tap 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. 

101171 The electric current that produces the magnetic field by flowing through coils 26 is 

supplied hy a programmable logic controller 28,. \vhich is connected to co1ls 26, for exarnple, 

\vith a power cord 32, A sensor 30 that feeds information to logic controller 28 is also provided, 

in order to h1ilor the strength of the magnetic field and control activation of cni ls 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 infi.1rmation to logic controller 28., so to render the intended therapy most 

effective. For example, sensor input may cause logic controller 28 w alter the strnngtb or pulse 

amplitude of the magneti,: field based on sensor input, or fire the coils in a certain sequence. 

101181 In this variation, as \veH as in the other variations described hereinafl.er, 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 exarnp!e, sensor 30 may be configured as a voltage or 

current detector in the form of an EKG patch and m.ay be placed any\.vhere in the vicinity of the 

target nerve to dete,t its activation. For ease of description, the term j!coih;" will be used 

hereinafter to indicate "one or more coils" and nsenso/' to indicate 1•one or more sensors;' unless 

specified othenvise. 

101191 By virtue of the above described ammgement, ,:oll wrap 20 provides a reproducibly 

correct level of stimulation during an initial therapy session and during successive therapy 

sessions, because the presence or abserKe of nerve conduction is detected and, in some 

variations, measured ,.vhen coil \vrap 20 is first fitted and fine~tuned on the patient In addition to 

-406-



/.\ttomey Docket No,: El'v1KNNZ00703 

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 direction, amplitude, and level of the stimulation 

provided to the target nerve through the above described automated feedback loop, to ensure that 

peripheral nerve conduction is being achieved, is one of the key features. 

[01201 lf the magnetic pulse does not substantially interfere vvith sensor 30, sensor 30 rnay he 

placed directly within the field of stimulation, so that pmver supplied to the system rnay be 

conserved. TI1is is particularly important for baitery-po,.vered systems. Alternatively, sensor 30 

may also be placed at a distance from the magnetic field and still properly detect neural 

stirnulation. 

{012.l J In a method of use of coil \vrap 20, the arnplitude and/or firing sequence of coils 26 may 

bt~ ramped up progressively, so that the magnetic field is increased in strength and/or breadth 

until nerve conduction is detected, after \vhich the applied stimulus is adjusted or maintained at 

its cunent 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 S\vitch once she perceives an excessive 

stimulation, in particular, an ex,:essive level of muscular stimulation. In one instance, the patient 

may be asked to push a button or tum a knob when she feels her toe t\vitching or when she 

expetfonces paresthesia over the sole of her foot. The patient \vii! then continue pressing the 

button or keep the knob in the rotated position until she can no longer feel her toe t\vitching or 

paresthesia in her foot, indicating that that level of applied stimulation corresponds to an optimal 

therapy level. Fron1 that point on, the patient 1nay be instrncted to simpl,Y retain her foot, knee, or 

other limb ,vithin coil \Vrap 20 until therapy has been tem1inated w-hile the system is kept at the 

optimal level. Adding patient input enables control of co1l wrap 20 during outpatient treatrnents, 

because the patient is nmv able to adjust the intensity of the magnetic field hers.elf beyond the 

signals provided to logic controller 28 by sensor 30, 

[01221 Detecting and, if the case, measming conduction in one or rnore nerves along the 
~ . ~ ~ 

conduction patlnvays of the stimulated nerve confirms that the target nerve has been stimulated, 

providing an accmate assessment of the efficiency of the applied therapy on the patient. A 

concomitant detection of muscle contraction may also confirm that the target nerve is being 
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stimulated and provide an indication to the patient or to a healthcare provider as to vvhether 

stimulation has been applied at an excessive level in vie\\' of the anatomical and physiological 

characteristics of the patient. 

(01231 Based on the foregoing, coil \vrnp 20 aHo,vs for a consistent, user-friendly targeting and 

modulation of the peripheral nerves via the posterior tibia! nerve on an outpatient basis, in 

particular, the targeting and modulation of the pudenda I nerve and of the sacral plexus. When 

multiple coils 26 are present, coils 26 may be activated simultaneously or difierentially to 

generate the desired magnetic field. The direction and location of each of coils 26 may be 

reversibly or irre'versib!y adjusted by the healthcare provider or by the patient, customizing the 

location of the applied stimulation to the anato1ny and therap1r 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 ,,.,ith coil \Vrnp 20 a<.tinsted to consistently taJget the desired nerve. In one 

variant of the present variation, an automatic feedback system adjusts one or more of firing 

sequenct\ firing strength or position of coils 26 within coll \Vrap 20 during the initial setup and 

also during successive therapy sessions. 

(01241 In summary, certain variations include the creation of a loop consisting of feeding 

information on nerve conduction to logic controller 28 and on logic controller 28 tailoring the 

electrical current sent to coil \.Vrap 20 according to the information received from sensor 26 based 

on whether or not the nerve is receiving the desired stimulation and, in some variations, the 

desired amount of stimulation. This arrangement offers an unparalleled level of therapy control 

and flexibility ,vithin a home care settinK because a consistent, repeatable stimulation of the 

target nerve can be attained. Aside from adjusting the position of coils 26 in accordance ,vi th the 

patient's anatomy and physiological variations, controning pulse amplitude is also of great 

impcnfance even during different therapy sessions with the same patient. For example, a patient 

\Ytth leg edema \·viH encounter difficulties in properly adjusting coil \Vrnp 20 based on ,vhether 

ht~r legs and ankles art~ s\vollen or not S\.voHen, and the pmver required to penetrate to posterior 

tibial nerve 24 (in the case of aVl therapy) wm vary greatly due to the variable depth of the 

nerve. Thus, having feedback provkkd by sensor 26 becomes a necessity for achieving an 

accurate dosage of the treatment rather than an option. Benchtop testing has demonstrated that a 

system constructed as described herein is capable of non-invasively generating electrical currents 

similar to those found in therapeutic electrostimu!ation and to do so in different settings. 
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10125) Refenfog no1N to FIG. 2, a second variation ,.vill be descdhed with reference to a coil 

,vrap 34 disposed over ankle 36 for the purpose of treating VI by targeting tibial nerve 38., ln this 

second variation, one or more Hehnholtz coils 40 are dispnsed "vithin coil \vrap 34 to create a 

more narrO\vly directed magnetic field over tibial nerve 38. Like in the all other variations 

described herein, more than one coil (in the present variation, more than one Hehnholtz coil 40) 

may be placed \vithin coit ,vrap 34 and be disposed in different positions \Vi thin coil \vrap 34, in 

order to optimize magnetic flux over tibia.I nerve, For exa.rnple, two Helmholtz coils nury be 

disposed one opposite to the other within coil \vrap 34. 

(0126) Ha'ving coil windings arranged along a common longitudinal axis, as required in a 

Helmholtz coil configuration. generates a rnore focused magnetic field and a rnore accurate 
~ • \..a ...... 

targeting of tibial nerve 38 or of any· other nerve. Like in the previous variation, the operation of 

coils 40 is controlled by a logic controller 42, which is in tmn connected to sensor 44 that 

rnonitors conduction in tibial nerve 44 and that generates a feedback to logic controller 42 about 

the efficiency of the therapy 111 progress. Therefore, like in the previous variation, the coupling of 

sensor 44 vdth logic controller 42 optimizes operation of coil \\Tap 34 according to results 

measured at the level of tibial nerve 38. Also like in the previous variation, manual adjustments 

to the parameters of electric cmrent provided by logic controller 42 to Helmholtz coil 40 rnay 

also be made manually by the patient or by a healthcare provider, and coil \vrap 34 may be 

strnctured so that the positjon of Hehnholtz coil 40 within coil \.'Vrap 34 is adjusted as desired 

either manually by the patient or by a healthcare provider, or automatically by logic controller 

4? 

10127) Referring now to FIG. 3, a third variation includes a coil \\Tap 46 configured for 

\vrapping over the poplitcal fossa of a patient, in the region of the knee, to stimulate the posterior 

tibial nerve (not sho\-Vll). The configuration and structure of coil \Vrap 46 reflect the body portion 

covered by coil ,:.,.crap 46, but the key system components of coil wrap 46, such as the type, 

number and disposition <)fthe coils (for example, the use of overlapping colls); the connecdons 

of the coils \Vith a logic controller; and the use of one or more sensors (also not shmvn) to detect 

nerve conduction are al.1 cumparabk to those in tht~ previously described variations. 

10128) Referring now to FIG. 4, a fourth variation includes a footrest or foot cradle 48, \vhkh is 

structured to contain at least a portion of a foot 50. One or more coils 52 are enclosed within 
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cradle 48, and a sensor 54 is disposed along the pathway of tibial nerve 55, sensing conduction in 

tibial nerve 55, and is also c(mnet:ted to a logic controller 56, Coils 52, sensor 54 and logic 

controller 56 may be arranged in different configuratirms, in the same manner as in the preceding 

variations, 

10129} Cradle 48 may he made from a variety of materials and may be rnonolithic, or have a 

hollo\v or semi.¥holk),-v stmcture to enable the movement of coils 52 svithin cradle 48, as 

described in greater detail bek)i;v, Preferably, cradle 48 has an ergonornically design aHu\ving the 

ankle and heel of the patient to be retained \vithin cradle 48, in a positirm that matches the 

positions of stimulating coils 52 to the area of stimulation, The design of cradle 48 provides fbr a 

Inrticularlv cmnfortable deli verv of theral)v to JJatients that 11refor tn rernain seated durinu their 
.,,1 ... t... l v 

therapy, and enables the patient to perforn1 the required therapy ,vithin a health care facility, or to 

take cradle 48 home, typically afrer an initial session and appropriate training in a health cm-e 

facility. In that event, the patient ,viii he trained to apply sensor 54 autonomously and to adjust 

stimulation to a comfr.ntable kveL 

[01301 FIG. 4 shows coils 52 disposed as overlapping and the use of a single sensor patch 54 

positioned proxi111ally to the stimulation site. However, coil 52 may be configured as a single 

coiL a FIG. eight coiC a four leaf dover coil, a Helmholtz coil, a modified Helmholtz coil or a . ~ . . 

any combination of the aforernentioned coils, or as any other coil design providing an effective 

stimulation to the target nerve. In addition, coils 52 may be fired individually, sequentially or 

simultaneously according to the feedback provided by sensor 54. 

[01311 ln one variant of this variation, sensor 54 may include a conductive electrode patch that 

provides a feedback lo logic controller 56 for adjusting, if necessaxy, the stiTnulation pmaxneters 

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 strncture of cradle 48. 

[01321 Refetring ll(N/ to FIG. 5, a fifth variation includes a knee rest or knee cradle S:8 that 

contains one or more conductive coils 60,. one or more sensors 62 and a logic controller 64. The 

components of this variation are similar to those described \\'ith reference to the preceding 

variations, 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 poplitea! fossa of the patient, thus to target tib1a! nerve 66. 
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In that respect, the present variation is similar to the variation illustrated in FIG. 3, but vd1ile the 

·variation of FIG. 3 is ,:cmfi.gured as a ,vrnp that may· be worn \Vhile the patient is standing, the 

present variation is configured as a cradle that is more suited for treatrnent \vh1le the patient is 

sitting or laying dO\vn. 

10133) A method of use of the foot cradle depicted in FIG. 4 is described \Vith refa:.)rence to FIGS. 

6/\¥6D. During a first step illustrated in HG. 6A, foot 68 is disposed in cradle 70 that contains 

one or more conductive coils 72, which are conm.~cted to a logic controlkT (not shown) that 

rnanages the How of electric l)()\ver to coils 72. 

[01341 Du.ring a second 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 tibia! 

nerve 78 or in another target nerve. 

[01351 Du.ring a third step illustrated in FIG. 6C, a healthcare provider analyzes conductivity 

rneasurements provided by sensQr 74 (for exan1ple, by reading gauge 77) and first adjusts the 

positioning of coils 72 until conduction in nerve 78 is detected. For example, the healthcare 

provider may rotate a knob 80, slide a lever or actmue any other displacement system for coils 72 

that is kno\vn 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 manuall).t 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. 

[01361 During a founh, <)ptional step illustrated in FIG. 60, settings for successive therapy 

sessions are set fix example by locking knob 80 (in one variation, \Vith a pin 8 l) so that the 

ht~althrare provider or the patient repeat the therapy using the predetennined settings. 

Ahernatively, the patient: may be trained to adjust the amplitude and/or strength of the applied 

magnetic field, as each therapy session requires. 

101371 Vlhile the present method has been described \vlth regard to foot crndle 70, the same 

method steps may be envisioned for coil \.\Taps or cradles of different con-figurations, for 

example, for the coil vvraps and cradles described with reference to the previous FIGS .. 

101381 In m.1 alternative vadation, the logic controller (not shmvn) may automatically adjust coil 

positioning to optimize therapy during the inhia! and successive sessions. \Vhile this set¥up may 

be more diftkult to implement, it also provides for an accurate targeting of the target nerve 
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during each therapy session, regardless of alterations in patient positioning or changes to the 

anatomy of the patient (for example, ,vhen a foot is s,vollen). In this variation, the devke simply 

vades the orientation of coils 84 until stinmlation has been sensed. 

1013')1 Further, coils 84 ma:y be translated along a single direction {for exainple, horizontally) or 

along a plurality of directions, to provide for the most accurate positioning of coils 84 \vit.h 

respect to the target nerve. 

10140} A second method of use of the foot cradle depicted in FIG, 4 is described no\\/ v1lith 

reference to FIG. 7. \Vhile this second method is also described \vith reference to a ft)ot cradle 82 

employing one or more coils 84 that have a reversibly lockable, adjustable orientation, the 

present method may be equally implemented \.vith a body-worn coil ,vrn:p, such as those 

described \vith reference to the previous FIGS,, or to other variations, In this method, the patient 

or the healthcare provider adjusts the positioning of coils 84 to detect conductivity in target nerve 

89. 

10141} The position of coils 84 may be translated in difforent directions (in the illustrated 

variation, may be trai1sl.ated hurizontally) and may be locked in an initial position once 

conduction in nerve 89 is detected by· a sensor (for exarnple, sensing patch 86)_ 

10142) :f,,fore particularly, FIG. 7A illustrntes tl1e initial positioning of foot 88 into cradle 82 and 

of sensor patch 86 on ankle 90 or other appropriate body part of the patient. After proper 

positioning of foot 88 is attained, a knob 92 (or other equ1valent 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 shO\vn in FIG, 7R 

[01431 \Vith 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 l.ocked in position 

for ftuther use in a home or healthcare office environment Therefr.ire, in the present method, the 

patient or a healthcare provider simply adjusts coil position by sliding coils 84 back and along 

one a,xis until electric conduction in foe target nerve is detected, although adjustments. along all 

three axes may be possible in diflerent variants of the present variation, 

101441 Referring now to FJfr 8, a sixth var.iation rel.ates to the use of multiple sensors. \.Vhile 

FIG. 8 depicts a variation shaped as a foot cradle 98, it should be understood that the fo1lovdng 

description also relates to any other design, \vhether shaped as a crad.le or a ,-vrap or otherwise. 
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The plurality of sensors 94 described herein may detect a variety of physiologic changes, 

including neural impulses, muscular ,:ontraction, nvitd1ing, etc. that may occur \Vith neural or 

muscular stimulation. 

101451 One or more of the illustrated sensors 94 may be employed over body re.gions being 

stimulated (for example, back, leg, aml, neck, head, torso., etc) and may be either incorporated 

\vithin an actual cradle or wrap or, othen-vise, be applied separately· frorn the cradle or the Vlrap. 

1014(,} 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 sho\!Vn} before beginning therapy, This arrangement 

provides fbr an intimate body contact of sensors 94 ,vithout the risk of infection or other 

detrimental side effects that may be present with transcutaneous devices, Sensors 94 may be 

employed both for beginning and for monitoring the stimulation therapy; more specifically, 

sensors 94 may be employed during the beginning of the therapy to optim.ize the strength of the 

magnetic field and/or to adjust the positioning of coils 96 'Within the cradle 98, Once therapy has 

begun, sensors 94 continue to 1nonitor nerve conduction to ensure that the correct level of 

stimulation is being provided, In the event that for son1e 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 tin1e. 

10147) One or more of sensors 94 in this variation, or any of the variations described herein, may 

take the fonn of an inductive coi I designed to receive in1pulses fh:m1 the underlying nerves, so 

that inductive technologies may be used to both stimulate the nerve or tissues as \VCll as to record 

the effoct of the stimulation on nerves or tissut$, Any of sensors 94 may be connected to the 

logic controller through one or more connection m.odes, including, but not limited to, \Vireless 

signals, \vfred signals, radio frequencies, Bluetooth, iufrarect ultrasound, direct s'vidtd1ing of the 

current circuit, etc,, so long as communication betvleen the sensor and the device is effective, 

101481 During iluptementation of the present method, a healthcare provider 1nay simply elect to 

use sensors 94 to adjust the device, fi._)r example, to lock toils 96 into position, during the first 

therapy session and not require the use of sensors 94 during each successive therapy session, 

10149) Referring no\v to FIGS. 9A-9D, there are sho,-\-11 difforent, non-limiting variations shaped 

as body ,vorn ergonomic applicator garments. Each of these variations is shown with overlapping 
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coils, although coils of any configurations may be used. Each of the \\Taps of FIGS. 9A-9D 

corresponds to a coil wrap, into which a body part nmy he placed. These garments contain one or 

more sensors (not shmvn) that provide feedback to a logic controller (also not sho\vn), or sensors 

may be applied separately from t11ose garments. Systems may also be included for reversibly or 

irreversibly locking the coils within the applicator. 

[01501 )\·fore particularly, FrG. 9A illustrates a variation,. in \Vhich coils 100 are embedded in a 

knee \vrap l 02 and are connected to a logic controller (not shtwvn) by a connector l 04. FIG. 9B 

instead iHustnttes a vadation, in which co.ils 1 06 are disposed \.Vithin an abdominal. garment, for 

example shons 108 and in ,;.,-'hich coils I 06 are also connected to a logic controller (not shovm) 

by a connector 110. A marking 112 rnay be added on one side of short.s 108 to indicate wrap 

orientation. FIG. 9C illustrates a coil vvrap shaped like a band 114, in \:vhich coils l l 6 are 

connected to a logic controller (not shown) by a connector I 18. \-Vhen this variation is employed, 

band 114 may be \\•Tapped around a body portion (for example, an arm) and be retained in place 

by a systen1 kno\vn in the art, for example, a hook and loop system, a strap and buckle system, or 

simply a hook disposed at one end of hand 114 for engaging fabric or other material in another 

portion of band l 14. FIG. 9D ilJustrates a variation shaped as a shoulder strap 120, the length of 

which rnay be adjusted hy a buckle 122 and \vhich has coils 124 disposed in one or more points, 

for example, at the joint between an an11 and a shoulder as shmvn. Each of these variations 

includes one or ore sensors (not shmvn) that may be coupled to the garn1ent, or that may be 

applied separately from the garment 

(01511 Other variations that are not illustrated include, bur are not limited to: a head worn 

garment, such as a cap: a neck vvorn garment. such as a neck brace: arn.i a lm-ver-back gannent. 

Each garment and applicator may also utilize the locking, targeting coil feature described 

previously, without requiring the use of the any sensing components afrer a proper positioning of 

the coils in relation to the target nerve or nerves has been established. 

[01521 Still other variations are depicted in FIGS. 10 and 11. In these variations, the source of 

energy for nerve stinmlation is electrical energy that is dispensed through a percutaneous 

stimulator, such as a percutaneous needle 124, or a trnnscntaneous stimulator, such as an 

electrode 126. As sho\vn in FIG. 10, an electrical pulse cont.roller 128 is electrically connected 

both to percutaneous needle l24 and to sensor 134, to provide the desired feedback and modulate 
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the pmver to percutaneous needle 134. In the variation of FIG_ 11, electrical pulse controller 130 

is connected both to electrode 126 and to sensor 136, and performs a fonction similar to that of 

electrkal pulse controller 128. With these variations, nerve conduction may be detected at a site 

sufficiently distant from the site of sti1nulation; so to enable detection of nerve conduction 

despite the crmfounding interference from the d.irect electrical stimuli. Further, direct electrical 

stimulation of nerve and muscle may be tailored to provide optimal therapy and, in the case of 

electrode migration or other electn_)<.le malfunction, to report lack of stimulation of the bodl1y 

tissues. Still further, these variations enable a reduction in pmver requiren1ent, because control of 

the signal is provided by the sensor to the signal generator loop. 

10153) As shown, a device constructed accord.ing to the principles described herein provides a 

targeted and precise stimulation of the posterior tibial nerve, or of other peripheral nerves, in a 

non-invasive manner by employing an ergonomk \Vrap or cradle that specifically targets the 

posterior tihhl nerve in a consistent a:nd repeatable manner. For example, in patients 'i-vith OA.B 

or VI, the no-vd, reversibly kKkable movement of the coils and the use of a logk controller­

sensor loop enables the application of a magnetic field that can he varied in location, amplitude 

and strength according to the amount of stimulation actually induced in one or more target 

nerves and of the response of the pa6ent to ihe therapy. A.n apparatus according lo the variations 

described herein may deliver any frequency of stimulation, including lmv frequencies, high 

frequencies, mid frequencies and ultrahigh frequencies, and overlapping and non-overlapping 

cofls may be used to generate the desired field, although overlapping or Helmholtz coils are 

preferred due to their ability to target a broader regiou and achieve more thorough stimulation. 

10154) Aihnenls that nmy be treated through the use of apparatus and 1nethods as described 

herein include not only OAB and VI, but also obesity, depression, urinary incontinence, focal 

inu.mtinence, hypertension, pain, back pain, restless l.eg syndrnrne, Gnillain Barre syndrome, 

quadriplegia, paraplegia, diabetic po!yneuropthy, dyskinesias, paresthesias, dental procedure 

pain, knt~e osteoanhritis, anesthesia (pain relid' during surgery), Alzheimer's disease, angina 

(chest pain from heart disease), ankylosing spondy!itis, back pain; bum pain, cancer pain, chronic 

pain, dysmenorrhea (painful rnenstruation), headache, hernipkgia, herniparesis (paralysis on one 

side of the body}, labor pain, local anesthesia during gallstone 1.ithotripsy, facial pain, tdgem.inal. 

neuralgia, brnxisrn (tooth grinding) pain, myofascia!. pain, prq,,rnancy-related nausea or vomiting, 

neck and shoulder pain, pain from broken bones, rib fractu.re or acute trauma, diabetic peripheral 
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neuropathy, phantom limb pain, post-herpetic neuralgia (pain after shingles),, postoperative ileus 

(fa.l\.vel obstrnction), irritable bov.rel syndrome, postoperative nausea or vomiting, postoperative 

pain, post-stroke rehabilitation, rheumatoid arthrit1s,. skin ulcers, spinal cord injury, 

temporomandibular joint pain, detrusor instability, spinal muscular atrophy (in children), pain 

dming hysteroscopy,, gastroparesis, chronic obstmctive pulrnrmary disease rehabilitation, carpal 

tunnel syndrome, soft tissue injury, multiple sclerosis, intermittent daudication, attention-deficit 

hyperactivity disorder ( ADHD), cognitive impairment knee replacement pain, achalasia, atopic 

eczema, bursitis, caqml tunnel syndrome, dementia,. depression, dry nmuth, dystonia,, enhanced 

blood f1ov,...- in the brain, enhanced blood perfusion of the uterus and placenta, esophageal spasm, 

fibromyalgia, fracture pain, Guil!ain-Barre syndrome, hemophilia, herpes, hip pain, interstitial 

cystitis, irritable bmvel syndrome, pruritis, joint pain, labor induction, local anesthesia,. menstrllal 

cramps, muscle cramps, muscle spasticity, muscle strain or pain, musculoskeletal trauma, 

myofasda! pain dysfunction syndrome, nerve damage, osteoarthritis, pain medication adjunct, 

pancreatihs, Raynaud's phenomenon, repetitive strain injuries., sacral pain, schizophrenia, 

shingles, shoulder suhluxation, sickle cell anemia pain, Skin flap ischemia (during plastic 

surgery), sphincter of Oddi disorders, sports injuries, thrombophkbitis, tinnitus (ringing in the 

ear), restless legs, tremor, vd1iplash and neuralgias. In contrast to implantable nerve stimulaton.,;, 

this therapy is completely non-invasive and docs not require a major surgery to irnplant a 

permanent nerve stimulation device. lVloreover, this therapy can be controlled to optimize the 

level of therapy delivered according to po\\-'er consumption and nerve stimulation requirements 

and need not be delivered by a professional healthcare provider._ 

101551 In other variations, neural stimulation may he applied as electrical transcutaneous 

stimulation, for example, by inserting an invasivi;_~ electr·ital needle into a target body part and by 

modulatil1g stimulation is n1odulated on the basis of inforniation sent back to t11e logic controller 

from tlK one or more sensors that are used to detect andior maintain the correct level of 

stirnulation_ The tra.nscutaneous electrical stinmlation sensor tnay be placed in the body 

independently· or be incorporated within the ,:vrap and may provide, among other things, 

foedback as to the quality oft.he electrical connection to the skin., which is directly related to the 

burn risk inherently associated with this type of therapy, In fact, these methods of stimulation 

may not be optimal due to the resulting skin irritation and risk of potential burns, a very serious 

issue in the large percentage of patients that have neuropathies, Even \vhen patches are applied to 
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n1onitor transcutaneous stimulation very closely, the patches may still become displaced and 

alkl\.V a bum to occur, l\foreover, potentially interfering electrical impulses may develop at the 

treatn1ent site, creating a noisy environrnent for the detection of nerve conduction. 

(01561 In still other variations, an extemal coil or coils may be inductively connected to an 

implanted coil or coils may be utilized. In these variations, an ergonomic applicator nury be 

adjusted by the user or by a healthcare provider such to optin1ize inductive po•Ner transrnission 

benveen 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. rnay then be 

reversibly locked into position \Vithin the ergonomic applic.:ator, Tvvo applications of this 

variation relate to the transfer of power to recharge an iTnp!antable device, ,md to the transfer of 

pmver to activate an implantable device. 

(01571 In the first application, \\then an implantahk~ rechargeable device is utilized, the external 

coils rnay be used for recharging the .irnplanted device by means of inductive fields generated by 

the external coils, The external coils may include circuiti-y that determines the amount of 

resistance encountered by the magnetic field or other electrical properties related to the quality 

and degree of the 111agnetic 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 

achieved w·ith during each recharging session, Alternatively, a sensor rnay be incorporated into 

the implantable device and may communicate the d,~gree and quality of the magnetic coupling to 

the external coils and/or the connected circuitry via v,1ireless conu:nunication, providing a 

feedback for the automatic or manual adjustment of the external recharging coils, 

101581 The coils within the ergonomk applicator inay be reversibly locked into place for the 

duration of the recharge session, and the implantable device may also cornmunicate to the 

external recharging unit that tht~ impla11table 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 as described herein enables the implantable device to 

devote more povi-'er to performing its intended function optilnally and \Vith a lesser concern abont 

protecting or extending batter:y life, 

101591 ln the second application, the pO'v,iering coils may contain circuitry to detennine the 

amount of resistance encountered by the applied magnetic field, or other electrical properties that 

-417-



/.\ttomey Docket No.: El'v1KNNZ00703 

nrny reflect the quality and degree of the rnagnetic coupling that is being achieved. Based on this 

fr.~edhack, the povr'et-ing coils in the applicator may be adjusted rnanuaHy or automatically to 

activate and optimize the coil coupling at the beginning of each therapy session. Alternatively, a 

sensor may be incorporated into the implantable device and conn:nunicat.e the degree and quality 

of the nmgnetic coupl1ng externally via \vireless cmnmunication, which 1nay in tmn provide 

feedback for the automatic or manual adjustment of the pm.vering coiL In one variant of the 

present variation, the inductive coils may be magnetically coupled to a needle targeting the 

posterior tibial nerve. 

10160) An exemplary method of use of an apparatus as desc.:ribed herein on a patient suffering 

fmn1 VI and/or OAB includes the folk)',-ving steps: 

{016.l) The patient places a conductive wrap contained ,.vithin 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 ergonomic foot/leg rest or cradle having ernbedded coils. 

10162} A sensor (for example, a sensor patch) is placed on the patient's body along the path of 

the nerve, ideally proxim.a.l to tht! stimulation site to ensure afforent nerve stimulation, and is 

connected to a logic controller. 

10163) A physician or healthcare pmvider at\justs tht• coils in the vvrap or cradle until nerve 

conduction is achieved bast~d on patient and st•nsor foedback. An optimal position is sought, and 

the coils may he reversibly locked into position ,vithin the conductive 1-vrap or ergonomic cradle 

and rtm1ain in this position durbg subsequent use. 

10164) During the therapy session, the logic controller provides an electric current to the coils, 

generating an inductive magnetic field, In one variation, this field begins at lmv amplitude and 

slowly ran1ps up until nerve conduction exceeds a threshold level, as signaled by the sensor a11d 

possibly by the patient, ,vho may fed motor conduction. Alternatively, one or more coils may 

also be activated to increase the covered area of stimulmion in the event that stimulation does not 

occur with the initial coil configuration or is inadequate 

10165) The optimal stim.ulation may be detem1ined in a variety of manners, for example, by 

measuring exposure to dectromagnctic fields capable of generating a square wave electric signal 

at a frequency of I 0-30 Hz at the targeted tissue depth, The square \.V.ave configuration of the 
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signal may be generated via Fourier transformation or may be a ramped current generated in any 

manner, 

101661 The inductive magnetic pulses continue for an appropr.iate duration of use, for exampl.e, 

for 15-30 minutes. The sensor n1ay remain in place during the entire therapy session to ensure 

that stimulation occurs consistently and to provide thr appropriate coffections if nerve 

conduction deteriorated. The logic controller may be pmvered either by a portable pmver source 

such as a battery, or by or a fixed po\ver source such as a traditional wall outlet 

101671 The conductive \-Vrap and/or ergonomic crnd!.e is removed from the body \vhen 

therapeutic stinmlation is not being delivered,. typically at the end of the therapy session, 

(0168) The conductive wrap and/or ergonomic cradle is reapplied along \Vith the sensor patch 

(jdeaHy disposable) from time to time as indicated, for example, on a daily basis, and steps 4-8 

are repeated. 

10169] The devict$ and methods described herein may be applied to any body tissues, including 

nerve, muscle, skin, vasculature, or any other organ or tissue V•/ithin the hrnnan body. Fmther, the 

devices and methods described herein may be used to treat any conditions suited for 

neuromodul.ation regardless of whether the stimulation sor1rce is an electromagnetic field, a 

direct electric current, a RF field, infrared energy, visible light, ultraviolet light, ultrasound, or 

other energy dispensing device. 

[01701 In other vadaHons, as shm\-'Il in FlG. 12, an energy en1itting systern 210 for providing a 

medical therapy includes one or more conductive coils 212 disposed \Vithin or along a housing 

214 .. one or mnre sensors 216 confomred to detect electrical conductirm in a taniet nerve or to _, ...... ...... 

detect muscle stimulation, and a controller 218 connected or coupled to the conductive coils 212 

and optionally in communication ,vith the sensor 216. In certain variations (as shov,m in FIG. 

12 ), the controller 218 can be integral vdth 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 i;,vi!! 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 ner<{e, located in proximity to the coils 212. ln this particular variation, the housing 214 is 

in the form of a foot ,,radle, as sho\\-TI in FIG, 4, hO\:vever, the housing t:ould also be in the form 

of a Hexib!e wntp, garment or other design suitable for use \vith a subject. ln various variations 
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described herein, sensors may detect voltage or current and may be connected,. coupled,. 

\Virelessly connected or coupled or othenvise in comnmnication \Vlth the housing and/or 

controller using a variety of methods or techniques knO\\'n in the art The sensor may be placed 

over a muse.le to detect muscle stimulation resulting frorn stimulating the target nerve (as shmvn 

in FIG. 12) or over any other portion of the subject's body suitable for detecting conduction of 

the target nerve. 

101711 Referring to FIGS. l3 and 16, the sensor nm:i.r be in the fr.mn of a microneedle patch 228, 

which can be removab!y 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 rnicroneedles 

235 deposited or mTayed on a surface of the electrode 232, forrning one or 1nore microneedle 

arrays 234, ln 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 in a l 6Jin1t.$. l 6 configuration. 

However, as shO\vn in FIGS. 14-15, microneedle patches may be designed in a variety of shapes., 

e.g .. , round, crval 229, rectangular 230, hexagonal, and a variety of sizes. The microneedks may 

be arrayed in a variety of arrangements and patterns (e.g., 14.times.14, 12.times.12, etc.) 

depending on the particular use and needles. 

101721 Additionally, microneedks may be attached, deposited, or arrayed on an electrode 

surface or patch in a variety of configurations and arrangements, depending on \\.'·here the 

particular microneedk patd1 i;vill be utilized and th,~ treatment to be delivered. The nmnber of 

microneed!es included in an array can vary. For exam.pie, the nmuber of microneed!es may range 

from about 5 to 500 or l 00 to 400 or about 200 to 300 or about 256. In certain variations where 

microneedles axe composed of strong, highly conductive material, the nrnnber ofmicroneedles 

necessary may be less and may range from about 5 to I 00 or 10 to 50 or 5 to 50. Ho\vever, \'I/here 

rnicroneedles are con1posed 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. 

[01731 Referring to FIG. l 8, a magnified viev,.c of a microneedle a1ny 234 composed of one or 

nmre rnicroneedles 235 is shmvn. Microneedles 235 rnay include a base port.ion 238 and m1 

upper portion 23 9. Micrnneedles 235 may· have lengths in the range of about l to 400 microns or 

10 to 400 microns or preferably about 100 to 150 microns, and a dian1eter in the range of about 1 

to lOO microns, A microneedle 235 may be tapered in diameter, going from a larger to smaller 
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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 pmtion 239 of the rnicroneedle 235 may 

have a diameter in the range of about 10-30 microns or about l 5 to 25 n:1icrons. Optionally, for 

ease of production, the base poition 238 of the microneedle 235 may be thicker than the distal tip 

240 or upper portion 239 of the xnicroneedle 235. In certain variatirms, as shown in FIG. 17, a 

bulb 23 7 may be provided at the distal tip 240 of a n1icroneedle 235 to provide for effective 

anchoring of the microneedle 235 in the skin of a patient or subje,:t ~fo.:roneedles 335 can 

include any number of friction or gr1p increasing features. For exarnple, they may include 

projections, barbs, bulbs or a roughened surface or tip. J\ilicroneedles 235 may take on various 

configurations, e.g., straight bent, filtered, hollmv or a cornbination of the above. 

[01741 In other variations, microneedles n1ay have lengths that range from about 480 to 1450 

microns, widths from about 160 to 4 70 microns, thicknesses from about 30 to l 00 microns and 

tip angles from about 20 to 90 degrees, and arrays can contain from 5 to 50 microneedles, For 

exa:mple, microneedles having these dimensions have been shown to be less painful than 

hypodermic needles. Length and number ofn1icrnneedles can affect the level of pain 

experienced. Decreasing microneedle length andior the number of microneedles may be 

beneficial and act to thrther reduce pain and provide cornfnrt. 

[01751 In certain variations, the one or more microneedles may include an electrically 

conductive material sud1 that the microneedles may trnnsmit an electrical signal to an overlying 

electrode or other surface. JVlicroneedles may be constructed of an electrically conductive 

material and/or coated \vith an electrically conductive material. Optionally, microneedles may be 

coated with an electrically conductive material and constrncted of a non-conductive rnateriaL 

ivlicroneedles 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, sjlicon dioxide, polymers, glass, biocompatible 

polymers, titanium, silver, or suture materials., Biodegradable po!y·mers may also be used such 

that if a tip of a microneedle were to snap or break off during insertion, it would easily 

biodegrade. 

10176) A microneedle array 234 may be constructed or fabricated using any variety of 

manufachiring methods kno\vn to persons of ordinary skill in the a.rt. l\·1icroneedles may be 

arrayed, attached, etched or deposited onto a surfo.ce of an electrode. ln another variation, 
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n1icroneedles may he etched from or deposited onto a silicon electrode,. such that the 

microneedle patch, including electrode and microneedles, are made from one material creating a 

durable and stable microneedle patch. 

101771 As sho\vn in FIG. 18, n1icroneed!cs may be fabricated by creating micron sized holes on 

a silicon substnrte and by using a KOH solution to create the needle shape. In other •....-ariations, 

the micrnneed!es tnay be made of non~conductive m.aterial but may still be utilized to provide 

superior anchoring properties such that a microneedk~ patch may effectively adhere or attache to 

a subject's skin. 

[01781 In certain variations, microneedle arrays are fabrk:ated by patterning SU-8 onto glass 

substnnes and defining needle shapes by lithography. The tips of the needles can be sharpened 

using reactive ion etching. Optionally, holes may be drilled, e.g., by laser, through the 

microneedles and base substrate. Holes may be drilled otT-center, but parallel to the microneedle 

axis, terminating in side-opening holes along the needle shaft belm.-v the needle tip. lf desired, the 

holes can serve as micro fiuidic needle bores for i1~jection or infusion of drugs, medicines, 

insulin, proteins, nanoparticles that would encapsulate a dmg or demonstrate the ability to 

deliver a virus for vaccinations, etc. to be used separately or in combination vvith electrical or 

magnetic therapy. TI1e microneedlcs may also be coated \\'ith nickel by electroplating, whkh can 

increase their mechanical strength. 

10179) In certain variations, microneedle patches or microneedle electrode arrays are made by 

fabricating master strnctures from vvhich replicates are molded and then made electrically active. 

For example, SU-81nay be spun on a glass substrate bearing an anay mask pattern, baked, and 

then exposed from the backside to from a tapered needk~ structure. 1vlicroneed1es may be 

shaq,ened by RJE etching, A PD!vlS (polydimethylsiloxane) or similar mate1ial mold can then he 

copied from the master. A Pivll'v1A (polymethylmethacrylate) microneedk array is formed by 

solvent-casting and then released from the rnold. 

10180) To provide fae arrays with electrical functionality,. a Ti/Cu seed layer rnay he deposited 

on the PMMA army and patterned by excimer laser to electrically isolate adjacent rows. A Ni 

layer (e,g., about 15 to 30 microns or 20 to 25 rnicrons thick) may be electroplated on the 

patterned seed layer t.o enhance structural rigid:ity. A hatkside electrical connection to the array 
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nrnv he formed hv backside etchin~ of a hole and fonr1ing an electrical connection through the 
~· ~ "'-,a' ,.,._. ...... 

10181 I In another variation, the n1icroneedle array is arranged in a l 6Jin1es .. l 6 array (i.e., 256 

needles). Each needle ha.s a height of about 400 microns and the base diameter is about 100 

microns, The pitch bet\.veen microneedles can be about 250 microns. The microneedle arrays are 

then coated v.··ith metal and laser-etched to provide electrical functirmality, Optionally, ro\vs of 

microneedles can be electrically isolated from each other so that alternating ro,.vs can provide 

alternating electrical polarity. The arrays are also interfaced \vith a po\ver source. \.-licroneedles 

may be made of polymer, coated \Vith a metal, and etched to act as alternating electrodes. In 

certain variations, the firing sequence of the rnicrnneedles b,y n_)\VS Of groups rnay be varied or 

configured to alternate. 

101821 In certain variations, a microneedle array may include one or more mkroneedles having 

multiple channels. For example, a rnultichannel silicon rnicroneedl.e 1nay be constructed to 

deliver bioactive compounds into neural or other tissue \vhile simultaneously monitoring and 

stinmlat.ing neurons and nerves. 
<-.-

[01831 HG. 19 sho\vs a cross sectional viei;v of the skin 10 composed ofan outer stratum 

corneum 15 covering the epidermis 16. The skin also includes the dermis 18, subcutaneous 

tissue/fat 12, and these layers cover muscle bssue 14. A.s sho\-vn in FIG. 19, \Vhen a microneedle 

patch 228 is attached to a subject's skin, the microneedles 235 pierce the outer insulating stratum 

corneum layer 15. The microneedle patch 228 can detect current passing through a stimulated 

nerve, and provide a superior signal as the current detected is conducted through the 

rnicroneedles 235, thereby bypassing the poorly conductive stratum rnrncum layer 15 vihich 

generally encompasses the outer 10 to 15 microns of skin. In other variations, microneedles 235 

may be fabricated to be long enough to penetrate the stratum comeurn 15, but shon enough not 

to puncture nerve endings, thus reducing the risk of pain, infection Of injury. 

{0184) [n certain variations, microneedles are forrned such that they are in direct contact with 

their corresponding or overlying electrodes, For example, a microneedk patch may include an 

adhesive electrode pad and 1nay utilize a conductive gel to help hold the n1icrnneedles in place to 

prevent shear forces from breaking or bending tl1e microneedles, 
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10185) ln certain variation, as shown in FIGS. 20a-20d, a microneedle patch or applicator may 

include multiple electrodes on a single patch or applicator, e.g., positive, negative, andior control 

or ground electrodes, \vhere the microneedles vvill he 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 electrodes \vhere a separate array of electrodes is in contact 

vvith each respective electrode. This arrangement can be created using a single patch. 

Alternatively, as sho\:vn in FIG. 20c, t\.vo patches may be implemented, one including the control 

electrode with corresponding microneedle array and the other including the positive and negative 

electrodes \Vith coffesponding microneedle arrays. The various electrodes could b,~ 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 variations, the control may be attached above or near bone, \Vhile the positive and/or 

negative electrodes may be attached above nerve or muscle, 

10186] Referring again to FIG. 12, the energy emitting syste111 210 can be nsed to treat or 

prevent various conditions, e.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 1nore sensors 216 configuxed to detect 

electrical conduction in the target nerve or to detect muscle stimulation, and a controller 218 

coupled to the rnnducli ve coils 212 and optionally in communication \Vith the sensor 216. The 

cofls 212 are configured such that an electrical current generated by the controller 218 is passed 

throngh the coils 212 gt~nerating a magnetic field which wm stimu.late a target nerve, e.g., the 

tibia! nerve 220, a nmscle or other body part containing a portion of a target nerve, or any nerves 

branching off of a target nerve, lornted in proximity to the coils 212. In this particular variation, 

the housing 214 is in the fonn of a foot cradle, as sho,.vn in FIG. 4, ho\vever, the housing could 

also be in the form of a flexible wrap, gam1ent or other design suitable for use with a subject. 

101871 Referring again to FIG. 12, energy emitting systern 210 may be used to treat or prevent 

various conditions, e.g.,. urinary incontinence, restless leg syndrome or fecal incontinence. In 

certain variations, 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, rel.ative to housing 214 such that a 

posterior tibial nerve 220 \Vi thin the first portion of the patient's body is in proximity to one or 

more conductive coils 2 .12 disposed ,.vithin or along the housing. [n tllis particular variation, a 

-424-



/.\ttomey Docket No.: El'v1KNNZ00703 

patient's foot is positioned in a housing ,vhich is in the form of a foot cradle 215. A sensor in the 

fon:n of a microneedle patch 228 may optionally be positioned along a second portion of the 

patient's body in proximity to the posterior tibial nerve 220. ln this panicular variation, 

microneedle patch 228 is attached to the patient's foot over a muscle to detect 1nuscle 

stinmlation. AhernaHve!y, a patch could he placed elsewhere on the patient for exarnple, on the 

leg in proximity to the posterior tibial nerve 220, proximal to and up-stream from coils 212, 

Microneedle patch 228 may be composed of one or more microneedle arrays and one or more 

electrodes, as described supra. 

(0188) Once the patient's foot is in position and the mk:roneedle patch 228 {e.g., conductive 

microneedle patch) is in place, a current is passed from controller 218 through coils 212, and as a 

result, the coils 212 generate a magnetic field which is focused on the posterior tibial nerve 220. 

The magnetic fidd stimulates tibial nerve 220, generating a current that ,viH flow along the tibial 

nerve 220 and spread along its length, to its sacral or pudenda! nerve roots, !vlicroneedle patch 

228 cktects corresponding muscle stimulation or twitching or electrical conduction through the 

stimulated postedor tibial nerve. Upon detection, the microneedle array may conduct and 

transmit an electrical signal to the overlying electrode of n1icroneed!e patch 228. The signal may 

be transmitted to controller 218, vvhich can he 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 cmrent or magnetic field) 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 \Vithout a sensor. 

[01891 Referring to FIG. 21, the method of using eneq,,ry emitting system 21. 0 described above 

with respect to FJG. 12 may be varied such that a conductive microneedle patch 228 is placed in 

proximity to or pm.xima!ly over the afferent posterior tibial nerve 220, i,e., behind the patient1s 

knee. In this position, a conductive microneedk· patch 228 detects electrical conduction through 

the afferent posterior tibial nerve, i.e,, it detects the electrical signal traveling through the 

posterior tibial nerve back up to the brain and spinal cord or it may detect corresponding musi.Je 

stimulation. The microneedle patch 228 sends the signal to contro!.ler 218 or to a separate 

controller coupled to controller 218. The controHer can then be varied or adjusted based on the 

signal received from microneedle patch 228 to ensure thai adequate conduction or stimulation of 
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the posterior tibia! nerve 220 occurs and an adequate and accurate dosage of treatrnent is being 

wceived. 

101901 A sensor utilized in the energy emitting system 210 may be a microneedle patch 228 as 

described above or optionally the sensor may a sensor type known in the art (e.g., EKG sensor) 

or as described in any of the variations herein. rt is also contemplated that energy emitting 

system 250 can be utillzed \vithout a sensor. Optionally, the sensor may be positioned within or 

along the housing, e.g., the fbot ,:radle, along \Vit.h the one or more conductive coils, or 

positioned at a site distant frm.n the housing or conductive coils. 

[01911 In certain variations, energy emitting system 210 my optionally include one or more 

conductive microneedle patches \.vhich rnn be positioned in proximity to the target nerve or 

nmscle and prnvide an additional or supplemental electrical or magnetic stimulus to the target 

nerve or muscle. 

[01921 Referring to FIG. 22, the energy emitting system 210 described ahovt\ \.Vlth respect to 

FIG. I 2 may be varied to create energy emitting system 260, Energy emitting system 260 further 

includes one or more percutaneous ekctrode needles 262 or other needles or other percutaneous 

electrodes coupled to a controller 218 a11d having an end insertahle into a subject's body in 

proximity to said target nerve or stimulation site. The percutaneous electrode needle 262 is 

inductively coupled to one or mQre conductive coils 212. ln use, a first portion of a patienfs 

body, for example a foot, ankle, or leg, is positioned relative to housing 214, e,g., foot cradle 

215, such that a target nerve, e.g., posterjor tibial nerve 220, located \vit11in the first portion of 

the patient's body is in proximity to one or more conductive coils 212 disposed 1within or along 

the housing 214. Conductive coils 212 are positioned proximate, optionally down-streatn or 

distal to, a seleNed stimulation site 261. The percutaneous electrode needle 262 is inserted 

through the skin at a location and to a depth that brings tht\ tip in dose proximity to the 

stimulation site or target nerve to be stimulated. '111e controller 218 is activated and a current 

passes through conductive coils 212. The resulting magnetic field generates a cun-ent that 

traverses the internal stimulation site 261 by passing fron1 conductive coils 212 to the internal 

percutaneous electrode needle 262, as indicated by arrm.v i. Also, the percutaneous electrode 

needle may be positioned \vi thin the generated rn.agnetic field, ,vbereby the magnetic field itself 

generates a current in the percutaneous electrode \:vhich stimulates a target nerve or traverses an 
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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 electrode needle 262, 

traversing the internal stimulation s.ite as the current passes between the coils and needle. 

101!>31 In energy emitting system 260, current density and subsequent electric field intensity 

gt~nerated bet\veen conductive coils 212 and pen.:utaneous electrode needle 262 is greater than 

that generated hy traditional percutaneous stimulators. A greater electric field intensity rnakes 

site location fi..)r conductive coils 212 and percutaneous electrode needle 262 easier, Funherrnore, 

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 current pulsett 

10194) Referring again to FIG. 22, a percutaneous electrode needle for use in any of the energy 

emitt.ing systems described herein may include a variety of designs. For example, percutaneous 

electrode needle 262 may include a m.etal or plastic hand!.e 263 to provide a seen.re grip for the 

user; while minimizing the risk of shock to the user_ The needle tip can have a terminal portion 

264 which 1nay extend between about 0.5 and lO nun or about 2.0 nnn from the needle lip and 

may be constructed out of medical grade stainless steel or other biocompatible metals. The 

diameter oft.he needle can be small (less than about 0.25 mm) \vhkh minimizes trauma during 

insertion. Optionally, needle 262 can be coated v,dH1 Teflon or similar insulative rnateriaJ 265 

except for an exposed tip area 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 area 

so as not to create too high a local current field that may cause irritation or pain. 

101951 ln another variation, as sho,;vn in FlG. 21, percutaneous electrode nt\ed1e 272 may be 

used in energy emitting system 260. Percutaneous electrode needle 272 may be constructed out 

of medical grade stainkss steel or other biocompatible electrically conductive metal. 

Percutaneous electrode needle 272 includes a first end 276 for insertion into the patients body in 

proximity to the preselected internal stimulation site or target nerve to be stimulated,. and a 

second end 277. The size of the needle electrode 272 is preferably small, for exan1ple 34 G 

needle electrode (0.22.times. l O mm), to minimize trauma during insertion, Percutaneous 

electrode needle 272 may also include an electrically conductive adaptor, e.g., an electrically 

conductive tape member 273.. The tape member 273 includes an electrically conductive adhesive 
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portion 274 and an electrically conductive non-adhesive portion 275. Alternatively, the adaptor 

may indnde an electrically ,:onductive dip. The second end 277 of the needle electrode 272 

preforah!y includes an enlarged portion to enable the electrically conductive tape member 273 to 

be more easily adhered thereto. Once it is determined that the percutaneous needle electrode 272 

is properly positioned, the needle is fixedly adhered to the electrically conductive tape rnen1ber 

273 by folding the ends of the adhesive portion 274 of the electtically conductive tape member 

272 over the second end 277 of the needle electrode thereby fon:ning an electrical connection 

there betw·een. The percutaneous needle electrode 272 is electrically· coupled to controller 218 

via electrically conductive tape member 273. Various other implantable or inserta.ble dectrodc 

needles knmvn to persons of sld 11 in the art may also be utilized in the above described S)'Stems. 

[01961 In certain variations of energy emitting system 260 as described above and shm-m in 

FIGS. 22-23, a sensor 216, such as a conductiv(! microneedle patch 228, may be utiHn~d to cfotect 

electrical conduction through the stimulated posterior tibial nerve 220 or to detect muscle 

stimulation, and transmit the signal to controller 2 I 8. The signal may be transmitted to controller 

218, a separate controller or dev.ice, or a separate control !er coupled to controller 218. The 

controller can then be varied or adjusted based on the signal frorn 1nicroneedle patch 228 to 

ensure that adequate conduction of the posterior tibial nerve 220 occurs ,md an adequate and 

accurnte dosage of treatment is being received. lt is also contemplated that energy system 260 

may be utilized ·without a sensor 216, see fr,r example FIGS. 24-25. Optionally, other types of 

sensors may be used in place of a microneedle patch sensor, such as other sensors described 

herein and sensors knovm to persons of ordinary skill in th(\ art. The sensor may be placed over a 

portion of the suhjecfs body su.itah!e for detecting conduction of the target nerve (e.g., on the leg 

as sho\vn) or over a muscle to detect mnsde stimulation resulting from stimulating the target. 

nerve. 

101971 In certain variations, as shov.m in FIG. 26, an energy emitting systern 250 fbr providing a 

medical therapy includes a microneedle patch 252 (e.g., conductive mkroneedle patch) havi11g 

one or more micmneedle arrays deposited on a surface of one or more electrodes; one or more 

sensors 22 l configured to dett!Ct electrical conduction in the target nerve or to detect muscle 

stimulation; and a cont.roller 218 coupled to microneedle patch 252 and .in conmrnnicatio.n \Vlth 

sensor 221. The microneedle patch 252 is configured such that an ekctrk:al current generated by 

the control.!er 218 is passed through the microneedle patch 252, generating a mahrr1etic field or 
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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 microneedle patch 252. 

(01!>81 Reforring 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 proxim1ty to posterior tibial nerve 220 within the first portion of the 

patient's body. Sensor 22 t is positioned along a second portion of the patient's body in proximity 

to the posterior tibial nerve 220. ln this particular vari.ation, sensor 2 t 6 is attached to the patienfs 

leg in proximity to the posterior tibial nerve 220, proximal to and up-stream from conductive 

microneedle patch 252. Conductive microneedle patch 252 is cornposed of one or more 

microneed.le arrays and one or rnore electrodes, as described in the variations above. 

(01991 Once conductive microneedk patch 252 and sensor 221 are in position, a current is 

passed fron1 controller 2.18 through conductive rnicroneed!.e patch 252, resulting in an electrical 

stimulus of the posterior tibial nerve 220. Alternatively, the 1nicroneedle array may be insulated 

or constructed of non conductive material such ihat the rnicroneedle patch 252 generates a 

magnetic field that stimulates tibial nerve 220 in a manner sirnilar to the one or more coils 

d($Cribed in the variations above, without an electrk:al stimulus. \Vhether the stimulus is 

electrical or magnetic,. either stimulus will generate a current that vvill tlmv along the tibial nerve 

220 and spread along its length, to its sacral or pudendal nerve roots. Sensor 221 detects 

electrical conduction through the stimulated posterior tibial nerve 220,. and then transmits the 

signal to controller 218. In certain variations, the sensor may be in the form of a microneedle 

patch sensor. The signal may be transmitted to contxoller 218, a separnte controller or device, or 

a separate controller cou:pled 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 rece1ved. 

[02001 The sensor utilized in the energy emitting system 250 rnay be a sensor of the type 

described above, \.Vith respect to other variations. Optionally·, fbr example, the sensor rnay he a 

microneedle patch, lt is also contemplated that energy ernitting system 250 can be utilized 

,vithout a sensor. The sensor may be placed over a portion of the subject's body suitable for 
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detecting conduction of the target nerve (e.g., on the leg as shmvn) nr over a muscle to detect 

musde stimulation resulting fi:om stimulating the target nerve. 

10201 I In certain variations, energy einitting system 250 rny optionally· include one or more 

conductive coils disposed \vi thin or along a housing ,..,.foch can he positioned in proximity to the 

target nerve or musde and provide an additional or supplemental stimulation of the target nerve 

or muscle. 

10202} Referring to FIG. 27, the energy emitting system 250 described above with respect to 

FlG. 26 may be varied to create energy einitting system 280. Energy ernitting system 280 further 

includes one or more percutaneous electrode needles 262 coupled to a controller 218 and having 

an end insertabk into a subject's body in proximity to said target nerve. 

102031 Optionally, the electrode needle may be non-percutaneous, such that 1t 1s insertable in an 

orifice or opening in the subject, such as a natural orifice. The percutaneous electrode needle 262 

is inductively coupled to conductive microneedle patch 252. In use, a rnicroneedle patch 252 is 

placed on a first portion of a patient's body, for example a foot, ankle, or leg, in proximity to 

posterior tibial nerve 220 \Vithin the first portion of the patient's body and ,fo..,vn-stream or distal 

to a selected stimulation site 261. The percutaneous electrode needle 262 is inserted through the 

skin at a location and to a depth that brings the tip in c:1ose proximity to the target nerve to he 

stimulated. 

[02041 The controller 218 is activated and a current passes through microneedle patch 252 and 

traverses tht! intt!mal stimulation site 261 by passing from microm..":ec.Ue patch 252 to the internal 

percutaneous electrode needle 262, as indicated by arrovl i. The current passing through 

rnicroneedle patch 252 may also generate a magnetic field \Vhich can generate a current that 

traverses the internal stinrnlat.ion site 26.1 by passing from microneedle patch 252 to the .internal 

percutaneous electrode needle 262, Also,. the percutaneous electrode needle may he positioned 

within the generated rnagnetic field, \vherehy the rnagnetic field generates a current in the 

percutaneous electrode which stinmlates a target nerve and traverses an internal stimulation site. 

Optionally, a current may be passed from the controller 218 through m1croneedle patch 252 

and/or from the controller 218 through percutaneous electrode needle 262, traversing the internal 

stimulation site as the current passes between the patch and needle, 
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I 0205) Referring to FIG·. 28,, energy emitting system 280 may be mndified by using 

pt~rcut.aneous electn)<.k needle 272 in place of percutaneous electrode needle 262. Percutaneous 

electrode needle 272 vrnuld he constructed and function as described above ·with respect to FIG. 

23. Various other implantable or insertable electrode needles kno\vn to persons of skill in the an 

nrnv also be utilized in the above described svstetns. Additionallv, enenw emitting system 280 ~· .,. ~· . ......... ..... ,. 

may utilize a sensor to detect electrical 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 electrical or magnetic stimulus can be adjusted as necessary. The 

sensor may be a sensor 221, or optionally the sensor n:ury be a n1icroneed!e patch. It is also 

contemplated that energy emitting system 280 can he ut1lized \V1thout 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 shovvn) or over a n1uscle to detect muscle stimulation resulting ·from 

stimulating the target nerve. 

10206] In any of the above systen1s, variations are contemplated \Vhere the sensors are also 

coupled or connected to or othen.v.ise in comn:mnication ,vith energy· emitting devices,, e,g .• the 

conductive coils or conductive microneedle patches_ 

102071 In certain variations, the one or more microm.~edles of the microneedle patch may indude 

an electrically conductive material such that the microneedles may transn1it an electrical signal to 

an overlying electrode or other surface. lVlicroneedk.$ may be constructed of an electrically 

conductive material and/or coated with an electrically conductive material. Optionally, 

microneedles may be coated wit11 an electrically conductive material and constructed of a non­

conductive materiaL Jvlicroneedles 1nav he fribricated usitrn a varietv of materials. e.!L metals, .,,• ...... ~' ·' ...... ' . 

stainless steel, solid or coat of gold over NI, Pd or Pd--Co, Pt, silk:on, silicon dioxide, polymers, 

glass, biocompatible polymers, titanium., silver, or suture nmterial.s. Biodegradable polymers may 

also be used such that if a tip of a m.icroneed!e \vere to snap or break off during insertlon, it 

wonld t!a.sily biodegrade. Optionally, the mkroneedle patch may be non-conductive. 

[02081 In certain variations, an electrode patch for improved conductance or conduction is 

provided. The patch can include at least one electrode having a first surface and/or a second 

surface. The electrode may optionally be aitached to various other materials or adhesive 

materials. 1\n array of microneedles may he deposited on a surface of the electrode,. or attached 
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to a patch or other material and indirectly or directly· connected to the electrode. The array of 

microneedles 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, e.g., to a target nerve, and may optionally be used in any of the variations 

described herein or in any application vd1ere improved conductance or conduction is desired. 

1\.Jicroneedles yield improved reduction in impedance compared to simple abrasion and other 

techniques, and are less painfttl and more comfrxtable thr the patient 

102091 In certain variations, typical voltage sensed at the skin and detectable or conductable by 

a microneedle patch or microneedle array may range from about I to 400 microvolts or about l 0 

to 300 rnicrnvolts. 

{021 OJ [n certain variations, methods of treating a subject \Vith urinary incontinence or various 

pd vie floor disorders utilizing the energy emitting systems described herein are conternpla.ted. 

Symptorns associated with urinary incontinence n1ay be observed, detected, or diagnosed. An 

energy emitting device having one or more energy generators, e.g., one or more conductive coils 

or one or more rnkroneedle patches, may he positioned in proxirnity 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 nrny not be 

exhibiting symptoms associated vvith urinary incontinence. [n the case of the conductive coils, 

the coils may be positioned \Vithin or along a housing, such as a Jhot or knee cradle, and a foot or 

leg may be positioned therein. ln the case of a microneedle patch, the patch may be attached to a 

subject's skin. Optionally, the method involves positioning a first pmiion of a su~ject's body, the 

subject exhibiting symptoms associated with urinary incontinence, relative to an energy emitting 

device such that a target nerve \Vithin the first portion of the body is in proximity to at least one 

energy gent~ra.tor disposed within or a.long the energy emitting device. 

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

energy, e.g., a magnetic or electromagnetic field or electrical or magnetic energy or stimulus, 

focused on the tibial or posterior tibia] nerve or branches thereof This in tmn nrny cause the 

stimulation of a pudendal nerve, sacral plexus, or other nerves in the pelvic fioor. Various nerves 

innervating the v1u-ious muscles, sphincters, nerves, organs and conduits of the urinary tract and 

bladder may be stimulated directly or indirectly. In certain variations, a current is passed through 
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one more coils. \vhich generate a magnetic or electroma1.n1etic ·field ,vhich stimulates the .• ....... ....., ,.,._. 

posterior tibial nerve, In certain variations, the positioning of the coils relative to the first portion 

of the subjecfs body may be adjusted to re-focus the magnetic field on the posterior tibial nerve 

as needed. In certain variations, a current is passed through a microneedle patch generating or 

delivering an electrical or rnagnetic stinmlus or field. The positioning of the micmneedle 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. 

102121 Optionally, electrical conduction through the target nerve, e.g., the posterior tibial nerve, 

or muscle stimulation can be detected via at !east one sensor, A conductive sensor may be 

positioned in proxin1ity to the posterior tibial nerve along a second portion of the subject's hody. 

Optionally, a sensor may be positioned over a coffesponding muscle to detect muscle stimulation 

or twitching resulting from nerve stimulation. Optionally, the electrical conduction is (fotected. 

along a second portion of the subjeds body which is different from the first portlon of the body. 

Optionally, the sensor in the forn1 of a mkroneedle patch. rn certain variations, the sensor may 

be positioned behind a suhject1s knee to detect the electrical conduction along the afferent 

posterior tibial nerve or on another portion of a patient's leg or foot ln other variations, the 

sensor mav be positioned vdthin or along a housin11: along with the one or rnore conductive coils . .J '-., ...... al.., 

[02131 \\ihere a sensor is used, a signal is received from the sensors and the signal is indicative 

oft.he electrical conduction of the target nerve, e.g., posterior tibial nerve. The current may be 

adjusted or varied using a controller ''-'hich is in communication \Vith the energy generator. 

Adjustments may be made in response to the nerve or muscle stimulation detected by the 

conductive sensor, in order to optixnize or ensure adequate treatment of urinary incontinence hy 

achieving the appropriate level of.conductance and appropriate level of nerve or muscle 

stimulation. Appropriate levels or pannneters fi_)r cunent, frequency, magnetic field, treatrnent 

duration, etc, are those that result in an observed or detected reduction or prevention of 

symptoms associated with urinary incontinenct•. Treatment could also be administered and the 

appropriate levels and parameters achieved through observing or detecting reduction or 

prevention of sympt.om.s \vhen.~ a sensor is not used. Examples of these symptoms include but are 

not lirnit.ed to the inability to control urinary function, urinary leakage, and loss of bl.adder 

controL 
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10214) ln certain variations, the amplitude, frequency, direction of a generated magnetic field, 

electrical or magnetic stimulus, or firing sequence of the coils or microneedks rnaking up the 

microneedle array may be adjusted. Optionally, the current may be varied according to a 

muscular response in the patient Thw\ to treat urinary incontinence, the 1nagnetic field or 

electricaJ stimulus is applied to a stibject or patient until the desired effects (e.g., reduction of 

symptoms) are achieved. 

102151 In certain variations, methods of treating a subject \\'ith lecal incontinence utilizing the 

energy emitting systems descrjbed herein are conternp!.ated. Symptoms associated w.ith fecal. 

incontinence may be observed, detected, or diagnosed. An energy emitting device having one or 

more energy generators, e.g., one or more conductive coils or one or more microneedle patches, 

may be positioned in proximity to a target nerve, e.g., the tibial or posterior tibial nerve, or 

pop Hwa.I or sacral nerve or branches thereof: of a sub.i'-~Ct along a first portion of a subject1s body. 

The subject may or may not be exhibiting symptoms associated ,vith fecal incontinence. In the 

case of the conductive coils, tht~ coils may be positio11ed ,vithin 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 microneed!e 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 syrnptorns associated 1»vhh fecal incontinence, 

relative to an energy emitting device such that a target nerve \Vi thin the first portion of the body 

is in proximity to at least one energy generator disposed \Vithin or along the energy· emitting 

device. 

102161 A current is then passed through the energy generator to produce, generate or deliver 

energy, e.g., a magnetic or electromagnetic field or electrical or tnagnetic energy or stiTnulus, 

focused on the tibial or posterior tibial nerve or branches thereof. This in tum causes the 

stimulation of a pudenda} nerve, sacral plexus, or nerves in ihe pelvic floor. Various nerves 

innervating the various muscles, sphincters, rectum, nerves, organs and conduits associated ,vith 

bo\vel movements, focal control, and tl1e intestines may be stimulated directly or indirectly. 

Optionally, a current .is passed through one more coils, \Vhich generate a magnetic or 

electromagnetic field which stirnulates the posterior tibial nerve. In certain variations, the 

positioning oft.he coils relative to the first portion of the subject's body may be atljusted to re­

focus the magnetic field on the posterior tibial nerve as needed. In certain variations, a current is 

passed through a rnicroneedle patch generating or delivering an electrical or rnagnetic stimulus 
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or field. The positioning of the microneedle patch relative to the first portion of the subject's 

body may be adjusted lo re-focus the electrical or rnagnctic stimulus or field on the posterior 

tibial nerve as needed. 

(02171 Optionally, electrical conduction tluough the target nerve,, e,g., the posterior tibial nerve, 

or muscle stimulation can be detected via at least one sensor, A conductive sensor rnay be 

positioned in proxinrity to the posterior tibial neTve along a second portion of the subject's body, 

Optionally, a sensor may be positioned over a coITesponding muscle to detect muscle stimulation 

or hvitching resulting frou1 nerve stimulation. OptionaHy, the electrical conduction is detected 

along a second portion of the subjeds body vvhkh is different from the first portion of the body. 

Optionally, the sensor is in the fonn a of a 1nicroneedle patch. In certain variations, the sensor 

may be positioned behind a subject's knee to detect the electrical conduction along the afterent 

posterior tibial nerve or on another portion of a patient's leg or foot. In other variations, the 

sensor may be positioned \vhhin or along a housing along \vith the one or more conductive coils. 

[02181 \Vhere a sensor is used, a signal is received fro1n 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 ,vith the energy generator. 

Adjustments may be made in response to the nerve or nmsrle stimulation detected by the 

conductive sensor, in order to optimize or ensure adequate treatment of fecal incontinence hy 

achieving the appropriate level oft:onductance 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 

syrnptorns associated with fecal incontinence. Treatlnent could also be administered and the 

appropriate kvels and parameters achieved tl1rough observing or detecting reduction or 

prevention of symptoms where a sensor .is not used. Examples of these syrnptoms include but are 

not limited: the loss of voluntary control to retain stool in the rectum; loss of fecal control; 

inability to control bowel movements, a11d focal leaking: 

[02191 In certain variations, the amplitude, freqllency, direction of a generated 1nagnetic 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 vaJied according to a 

muscular response in the patient Thus,. to treat fecal incontinence, the magnetic field or electrical 
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stimulus is applied to a subject or patient until the desired effects ( e.g., reduction of symptoms) 

are achieved. 

102201 In certain variations, methods of lTeating a subject \Vith restless leg syndrorne utilizing 

the energy emitting systems described herein are contemplated. Victims atrlicted \Vith Restless 

Leg Syndrome (RLS or Ekbom's syndrome), are unable to remain seated or to stand still. 

Activities that require tnaintaining motor rest and limited cognitive stimulation, such as 

transportation, e.g., in a car, plane, trnin, etc., or attending longer meetings, lectures, movies or 

other perfonnances, become difficult if not impossible. These sensations hecorne more severe at 

night and RLS patients find sleep to be virtually impossible, adding to the diminishing quality of 

their lives. The 11rge to move, \.vhkh increases over periods ofrest, can be completely dissipated 

by movement, such as walking, Hmvever, once movement ceases, sympt01ns return v,rith 

increased intensity. If an RLS patient is forced to lie st.ill, syn1ptoms will continue to build like a 

loaded spring and, eventually,_ the legs will involuntary move, relieving symptoms imrnediately. 

[02211 Thus, symptoms associated vvith restless leg syndrome may he observed, detected, or 

d.iagnosed. An energy e1nitting device having one or more energy- generators, e.g., one or more 

conductive coils or one or more microneedle patches, may be positioned in proximity to a target 

nt~nie, e.g., the tibial or posterior tibial nerve, or popliteal or sacral nerve or branches thereof 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 \Vlth restless leg 

syndrome. In the case of the conductive coils, the coils may be positioned within or along a 

housing, such as a fc,ot or knee cradle, and a foot or leg 1nay be positioned therein. In the case of 

a rnicrrmeedle patdL, the patch may be ail.ached to a subject's skin. Optionally, the 1nethod 

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

associated with restless leg syndrome, relative to an energy emitting device such that a target 

nerve ,vithin the first pmtion of the body is in proximity to at least one energy generator disposed 

within or along the energy emitting device. 

[02221 A cmrent is then passed through ihe energy generator to produce, generate or deliver 

energy, e.g., a magnetic field or electrical or magnetic energy or stimulus, focused on the tibial 

or posterior tibial nerve or branches thereof or other nerves associated \Vith restless leg 

syndrome. This in tum causes the stimulation ofa pudendal nerve, sacral plexus or other nerves 
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innervating the pelvic floor or various muscles, nerves, or organs associated ,vith restless leg 

syndrome. The various nerves may stimulated directly or indirectly. Optionally, a oment is 

passed through one more coils, which generates a n1ag11etic or electrornagnetic field which 

stimulates the posterior tibial nerve, In certain variations, the positioning of the coils relative to 

the first portion of the subject's body may be adjusted to re-focus the magnetic field on the 

posterior tibial nerve as needed. In certain variations, a current is passed through a microneed1e 

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 rnay be adjusted to re-focus 

the electrical or magnetic stimulus or field on the posterior tibial nerve as needed. 

10223) Optionally, electrical conduction through the taxget 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 oftht\ subjecfs body, 

Optionally, a sensor may he positioned over a corresponding muscle to detect muscle stimulation 

or t\vitching resulting from nerve stimulation. Optionally, the electrical conduction is detected 

along a second portion of the subject's body \vhkh is difterent from the first portion of the body. 

Optionally, the sensor in the fonn a of a microneedle patch, In certain variations, 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 variations, the 

sensor may be positioned \Vithin or along a huusing along with the one or more conductive coils. 

{02241 \Vhere a sensor is used,. a signal is received from the sensors and the signal is indicative 

of the electrical conduction of the target nerve, e.g., posterior tibial nerve, The current may be 

adjusted or varied using a controller \-vhich is in conununication 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 treat1nent of restless leg S),rndrome by 

achieving the appropriate level of conductance and appropriate level of nerve or muscle 

stimulation. Appropriate levels or parameters for curre11t, freqnency, magnetk field, treatme11t 

duration, etc., are those that result in an observed or detected reduction or prevention of 

symptoms associated with restless k~g S)'1H.frome. Tn.~atment could also be administered and t11e 

appropriate levels and parameters achieved through observing or detecting reduction or 

prevention of symptoms \.Vhere a sensor is not used, Examples of these symptoms include but are 

not limited to: uncomfortable sensations in the limbs, irresistible urges to rnove, usually the legs; 
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n1otor restlessness; when at rest, symptorns return or ,vorsen; and symptoms \vorsen in the 

evening and at night. 

102251 In certain variations, the amplitude, freqllency, direction of a generated magnetic fiel.d, 

electrical or magnetic stimulus, or firing sequence of the coils or microneedles making up the 

microneedle array may be adjusted. Optionally, the cunent may be varied according to a 

muscular response in the patient. Thus, to treat restless leg syndrome,. the n1agnetic field or 

dectTical stimulus is applied to a subject or patient until the desired dlects (e.g., reduction of 

symptoms) are achieved. 

[02261 In certain variations, methods of treating a subject sufl:ering from premature ejaculation 

or various pelvic floor disorders utilizing the energy emitting systems described herein are 

contemplated. Symptoms associated \Vith premature ejaculation may he observed, detected, or 

diagnosed. An energy emitting device having one or more energy generators, e.g., one or more 

conductive coils or one or rnore m.icroneedle patches, 1nay be positioned in proxilnity 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 associated \vith premature ejaculation. In the case of the conductive coils, the coils 

may be positioned within or along a housing, such as a fi)ot or knee cradle, and a thot or leg may 

be positioned therein. In the case of a microneedJe patch, the patch may he 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 premature ejaculafam, relative to an energy emitting device 

such that a target nerve \vithin the first portion of the body is in proximity to at least one energy 

generator disposed ·within or along the energy emitting device. 

{02271 A current is then passed through the energy generator to produce, generate or deliver 

energy, ,~.g., a n:rngnetk or ele<.:tromagnetic field or electrkal or magnetic energy or stimulus, 

focused on the tibial or posterior tibial nerve or branches thereof This in tum may cause the 

stimulation of a pudenda.I nerve, sacral plexus, or other nerves in the pelvic floor or nerves 

associated with the control of eiacu!ation. Various nerves innervatinu the various muscles. 
• V ' 

sphincters, nerves,. organs and conduits of the urinary tract, bladder or reproductive system, or 

pelvic floor nrny be sthnulated directly or indirectly. Optionally, a current is passed through one 

more coils, \vhich generates a magnetic or electromagnetic field \vhich stimulates the posterior 
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tibia! nerve. rn certain variations, the positioning of the coils relative to the first portion of the 

subject's body may be adjusted to re-focus the magnetic field on the posterior tibial nerve as 

needed. [n certain variations, a current is passed through a m.icroneedle patch generating or 

delivering an electrical or magnetic stimulus or field. The positioning of the microneedle patch 

relativ·e to the first portion of the subject's body rnay be adjusted to re-focus the electrical or 

nrngnetic stimulus or field on the posterior tibial nerve as needed. 

102281 Optionally, ekctr.ical ,:onduction through the target nerve, e.g., the posterior tibia.I nerve, 

or muscle st.inrnlation can he detected via at least one sensor. A. conductive sensor may· be 

positioned in proximity to the posterior tibial nerve a!.ong a second portion of the subject's body, 

Optionally, a sensor may be positioned over a corresponding rnuscle to detect muscle stinmlation 

or twitching resulting from nerve stimulation. Optionally, the electrical conduction is detected 

along a second portion of the suqject's body \Vhich is diffen.~nt fron1 the first portion of the body_ 

Optionally, the sensor in the form of a micrnneedle patch .. ln certain variations, the sensor may 

bt! positioned behind a subject's knee to detect the electrical conduction along the afforent 

posterior tibial nerve or on another portion of a patient's leg or foot In other variations. the 

sensor may he positioned w-ithin or along a housing along 'With the one or more conductive coils, 

102291 \\lhere a sensor is used, a signal .is received from the sensors and the signal is indicat.ive 

of the electrical conduction of the posterior tibia! nerve. The current rnay be adjusted or varied 

using a controller ,vhich is in communication \.Vith the energy generator. Adjustments nury be 

made in response to the nerve or muscle stimulation detected by the conductive sensor, in order 

to optimize or ensure adequate treatment of premature ejaculation by achieving the appropriate 

level of conductance and appropriate level of nerve or muscle stimnlaticm. /\ ppropriate !eve-ls for 

current, frequency, magnetic field, treatment duration, etc., are kvels that result in an observed 

or detected reduction or prevention of sy1nptoms associated ·\.vith premature ejaculation. 

Treatment could also he administered and the appropriate levels and parameters achieved 

through observing or dt~tect.ing reduction or prevention of symptoms \Vhere a sensor is not used. 

Examples of these symptoms include but are not limited to: ejaculation that frequently occurs 

\vi thin one minutt! or less of pt!netrntion, the inability to delay t.:jaculation on penetrations: or 

persistent or recurrent t:.~iaculation ,vith minimal stimulation hefhre, on or shortly afrer 

penetration. 
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I 0230) ln certain variations, the amplitude, frequency, direction of a generated magnetic field, 

electrical or magnetic stimulus, or firing sequence of the coils or microneedks rnaking up the 

microneedle array may be adjusted. Optionally, the current may be varied according to a 

muscular response in the patient Thw\ to treat premature ejaculation, the magnetic field or 

electricaJ stimulus is applied to a stibject or patient until the desired effects (e.g., reduction of 

symptoms) are achieved. 

102311 Exemplary treatment parameters for ueating various conditions, e.g., urinary 

inu.mtinence, using the systems and methods described herein may include the fo!h)vving. 

Operation of a conductive coil at about IO to 20 hertz generating a magnetic field of about 025 

to 15 tesla, -.vhere the coil is administered to a patient for a dmation of about JO rninntes.iday or 

30 minutes per ,;i,,eek, 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 ejaculation or other 

conditions. For example, the coil may be operated at various parnmeter ranges falling \Vith the 

follm-ving ranges: about 5 to 100 hertz, about l to l O tesla, for about 15 minutes to 2 hours per 

day or \veek, In treating premature ejaculation, a patient may receive treatment about 4 to 10 

hours prior to intercourse. A rnaintenance phase of treat.rnent, after the initial txeatrnent, may vary 

for various conditions. For example, the maintenance phase may require application of the 

syste1ns and methods described herein at the parameters described herein for 30 minntes/\.veek or 

30 minutes./month .. Any treatment parameter may be varied or modified based on the effect on 

the patit~nt or sensor or patient feedback regarding stimulation, until the desired result of treating 

or preventing a condition is achieved. 

[02321 In certain variations, as shO\vn in FIGS. 29a-29d, energy emitting device may include a 

contToHer 289 and a fr)ot cradle 290. Foot cradle 290 may include vertical fbot plate 29 l, and 

horizontal foot plate 292,. \vhere each plate can be adjusted using ve11ical 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 \Vith po\ver 

cord 298 .. The display screen 296 can display a variety of information to the user and/or 

practitioner such as the level of ptwver or cmTent applied, treatrnent time, temperature of the 

cradle device, detected current levels and/or physiological parameters, etc., to facilitate effective 

and efTicient therapeutic treannent. The infixmation can be used to vary· or adjust the controller 
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to ensure that adequate conduction of a target nerve, e.g., posterior tibial nerve 220 or muscle 

stimulation occurs and an adequate and accurate dosage of treatment is being receiv·ed. Controls 

may also he included to affect the following: plW,ier,. field strength, frequency, pulse, start/pause 

and cancellation of therapy (as shmvn) or other parameters one of skill in the art \VOu1d find 

necessary or useful lo control or nl011itor. ln certain v;.u-iations, a sensor tnay he connected, 

connected or in communication \vith the foot cradle or other energy emitting apparatus, 

controHer, housing, conductive coils, or microneedk~ patth. 

102331 In certain variations, as shovvn .in FIGS. 30A-30B, an energy· emitting device rnay 

include a controller and a knee support or knee cradle. The cradle may be configured to provide 

the conductive coil in proximity to the popLiteaJ fossa or area directly behind the knee. In certain 

variations, the knee cradle may be configured to cradle or surround at least a portion of the knee 

or substantially the entire knee without placing dire,:t pressure on the pop!itea.1 fossa, thereby 

rninimizing or avoiding venous thrombosis. In one variation, the device may be utilized vd1i1e the 

knee is in the Hexed position (FIG. 30A). ln another variation, the device may be utllized while 

the knee is in a non-flexed position (FIG. 30B). 

102341 In certain variations, the energy emitting device, e,g., foot support or cradle, knee 

support or cradle, etc., includes a conductive coil positioned such that a target nerve is 

automatically targeted. The conductive coil is configured, sized and positioned \Vithin the device 

such that the generated magnetic field may encompass and stinmlate the target nerve in any 

patient based on the target nerve's anatomical location, thus providing auton:iatic targeting of the 

nerve in any patient once the patient positions a particular body po11ion in the device, 

102351 ln certain variations described herein, sensors may detect vohag,~ or current and may be 

connected, coupled, \Virelessly connected or coupled or othen:vise in cornmunication with 

housing, conductive coils, microneedle patch, ,·nergy emitting apparatus, energy generators, or 

electrode needles andior controller using a variety of methods or techniques knovm in the art. [n 

various variations described herein, housings, conductive coils, microneedle patches, energy 

en1itting appa.ratm, energy generators, or electrode needles 1nay he connected, coupled, 

vvirelessly connected or coupled or otherwise in comn:nmication with each other, controllers or 

sensors, using .a variety of methods or techniques knmvn in the art 
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I 0236) Coils used in any of the variations described herein and illustrated in the corresponding 

FIGS. may take on a variety of shapes, sizes, and configurations. For ex.ample, a coil ma:y be 

shaped as a spiral (as shO\vn) or have a simple helical pattern or be a FIG eight coiL, a four leaf 

dover coil, a Helmholtz coil, a modified Helmholtz coil, or may be shaped as a combination of 

the afhrementirmed coil patterns. Additionally, other coil designs beyond those rnentioned 

hereinabove might be utilized as long as a magnetic field is developed that ,vil1 encompass a 

target nerve. 

102371 The coils nuiy have a var.iety of dimensions and configurations. ln certain variations, a 

coil may have a central aperture. The diameter of the apenure may range from about 0.5 inch to 

2 inches or 1 inch to l 5 inches or the aperture n1ay have a diameter of abont 1 inch. The 

diameter of the coil body may ,·ary. For example, the diameter may range fr01n about 3,0 to 

about 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 oftums .. For example, the coil body may include from 

about 2 to abont 25 turns or from about 10 to about 20 turns or 14 to 17 turns. The a<.ljacent turns 

may be spaced apart from each other, providing a gap there between. An end or cross section of a 

turn may have various dimensions. For example, the end or cross section may have a height that 

is greater than its \vidth. An end or cross section of a turn 1nav have a height ranging frorn about ....... .. ...... ,(.,.. ,(.,.. 

l to 5 cm or from about 10 mm to 51 mm (about 0.3 inches to 2 inches) or about 25 mm to 40 

mm (about I inch to 1.5 inches) or about 12 mm to 40 mm (about 0.5 inch to l .5 inch) or about 

0.5 inch to 2 inch. The end or cross section of the tum may have a width ranging from about 0.5 

mm to about 5 mm (about 0.019 inch to 0.19 inch) or from about l mm to about 2 mm (about 

0.03 inch to (J.07 inch) or about 0.2 mm to about L6 mm (about 0.01 inch to 0.06 inch} The 

alxrve are all exemplary dimensions, \.Vhere other dirnensions are also contemplated depending 

on the use and configuration of a device. 

102381 In certain variations, a system or de,;rice for electromagnetic or magnetic induct1on 

therapy may include one or more conductive coils disposed ,vithin or along a:n applicator. The 

coil may be configured to generate an electromagnetic or magnetic field fr)cused on a target 

nerve, muscle or other budy tissue positioned in proximity to the coil. The system may also 

include one or more sensors. The sensor may be configured to detect electrical conduction in the 

target nerve or to detect stimulation of a muscle or other body tissue. The sensor may also detect 

a muscular response caused by an electr1cal conduction in a target nerve. The sensor provides 
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feedback about the efficacy of the applied electromagnetic or magnetic induction therapy. 

Optionally, a user may provide such feedback based on detection by the user, with or ,vithout the 

use of a sensor. The system may also include a controller \'vhich is in conmmnication \vith the 

sensor. The controller 1nay be adjustable to vary a current through the coi1 in order to adjust the 

nrngnetic field focused upon the target nerve based on feedback fron1 the sensor or user. The 

various systems Of devices described herein may be utilized \Vith or -..vithout a sensor, 

102391 A variety of ekctn .. m1c1gnetic or magnetic induction applicators designed or configured to 

stimulate various portions of a patient's body fix treating various conditions are contempl.ated 

herein, 

102401 FIG. 31 A illustrates a variation of a hand or ann applicator 310 .. The hand or arm 

applicator 310 may be ergonmnic or contoured to a hand Of arn1 to be positioned relative to or in 

proximity to a hand or arm to generate an electromagnetic or magnetic field focused on a target 

nerve, muscle or other tissue Viii thin the hand or ann. OptionaHy, a hand or ann applicator 310 

may be designed to stimulate the entire hand or arm of a patient, for example, ·where the patient 

has limited or reduced nerve innervation to those portions oft.he body. 

[02411 HG. 31B also illustrates a variation of a foot, knee or leg applicator 320. The foot, knee 

or leg applicator 320 may be ergonomic or contoured to a foot, knee or kg to be positioned 

relative to or in proximity to a foot, knee or leg to generate an electn)maguetic or magnetic field 

focused on a target nerve, musde or other tissue ,vithin the foot, knee or leg. Optionally, a foot, 

knee or leg applicator 320 may be designed to stimulate the entire foot, knee or leg of a patient, 

for example, \>./here the patient has limited or reduced nerve innervation to those portions of the 

body. 

102421 FIG. 32 illustrates a var.imion of a stand alone back appl.icator 330. The back applicator 

330 may be ergonomic or contoured to the back or to a specific area of the back to be positioned 

relativ·e to or in proximity to the back to generate an electrmnagnetic or n1agnetic field focused 

on a target nerve, muscle or other tissue i;vitJ1in the back. A back applicator 330 may be aligned 

along the spine or positionable in proximity to the spine. The back applicator 330 may be utilized 

to stimulate nerve offshoots, dorsal ganglion, the spinal cord itself or any other nerve in the 

body, to treat various conditions, for example, to treat atrophy or paralysis. 
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I 0243) The back applicator 330 may include several coils, which rnay he pulsed intennittently. 

In certain variations, a sensor may be placed on muscle in derma.tome to provide feedback to 

ensure stimulation of the proper dorsal root ganglion or vertebral body. The sensor may prov1de 

foedback to channel energy or current to the proper or effective coi1 in an applicator, e.g,, in an 

applicator having muhiple coils. 

[02441 HG. 33 sho\vs a system including a corded back applicator 340,. a sensor 342 and a logic 

controller 344. Various sensors may be utilized, e.g., a three kad El'vfG, other E1\4G electrode, a 

rnicroneedle elect.rode, or any sensor for detecting phys1ologic changes associated ,vith nerve 

firing and./or muscle contraction. The sensor 342 provides foedback \vhich may be used to 

monitor and/or control therapy. The sensor 342 may be used to position or optilnize therapy in a 

clinic or home healthcare setting, The applicator 340 may or may not contain a pulse generator 

and/or logic controller circuitry, FIG. 33 shows the logic controller 344 and pulse g,~nerntor as a 

separate unit The logic controller may optimize therapy and minimize energy usage or 

overheating based on feedback from sensor 342. Optionally, the logic controller 344 may be 

incorporated into an applicator. The logic controller 344, \.Vhether separate from the applicator or 

incorporated in the applicator, may be controlled based on feedback from the sensor, 

102451 FIG. 34 shows a system including a whole back applicator 350, a sensor 352 and a logk 

controller 354. One or tnore hack applicators 350 may be provided. One or more applicators 350 

may include automated therapy targeting. The applicators 350 may include multiple coils, 1cvhich 

can he fired sequentially' to stimulate the entire spine or chain of dorsal root ganghon (with or 

vvithout user or sensor feedback) for osteoarthritis therapy, back or neck pain therapy, prevention 

of muscular atrophy and/or nerve recovery after paralysis, stroke, or atler suffering other nerve 

damaging conditions. 1n one variation, one or more applicators 350 may include multiple coils 

fired sequentially in order to determine the optimal coil for stirnulation based on user or sensor 

feedback. Once the optimal coil is determined, that coil may be selected and used for the 

rt~mainder of the therapy. In another variation, one or more applicators may include one or more 

coils that are slidable, adjustable or movable \Vithin the applicator housing. The coils may be 

moved within the applicator housing to treat a huge area and/or to be focused on the optima! 

tTeatme11t zone based on feedback from the user and/or feedback from the sensor. 
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I 0246) FIG. 35 shows. a v-ariation of a back applicator 360 ,vhich may be positioned in 

proximity to or aligned along a spine. The hack applicator 360 may have ergonomic features or 

may be placed in proximity' to a spine or a spine may be positioned in proximity to the applicator 

360. The applicator 360 may include several coils that are pulsed intermittently, i\s shm-m in 

FIG. 35, the back applicator 360 or focused back applicator m.ay 1ne held on a patient by an 

ergonomic. positioning element 361 (e.g,, a belt) and may be fit such the cervical, thoracic, 

lumbar, sacral and/or lumbosacrnl curvatures hold the back applicator 360 in the optimal 

position. The applicator 360 may be located any\vhere along the positioning element 361 

depending on the individual and area to be stimulated. Optionally, a sensor lead 362 rnay be 

placed over musculature or along a nerve exched hy activation of the applicator 360. ln one 

variation, a coil pmver line 365 for supplying pmver or current from the logic controller 364 to 

coils positioned in the applicator 360 may include fluid cool.ing, e.g., a.ir or liquid cooling. 

I 02471 FIG. 36 shmvs an applicator 366 designed or configured to generate a magnetic field 

focused on a target nerve responsible for phantom or neuropathic pain. The applicator 366 or 

phantom pain therapeutic stimulator unit n1ay he utilized to treat phantom pain or neurnpathic 

pain, to provide phantom pain or neuropathic. pain therapy. The applicator 366 may he 

ergonomic or contoured to he positioned relative to or in proximity to a nerve responsible for 

phantom or neuropathic pain. 

(02481 FIG. 37 shows a facial neuralgia applicator 380. Facial neuralgia. applicator 380 may be 

may he ergonomic. or contoured to a face or head to be positioned relative to a face or head to 

stimulate a nerve responsible for facial neura.lgias. The applicator 380 may be designed or 

configured to be positioned relative to, in proximity to or on a patient's face or head and to 

generate a magnetic. field focused on nerves responsible for facial neuralgias, e.g., the trigeminal 

nerve, to treat facial neuralgia. Optionally, a sensor may be positioned along a .facial nerve to 

ensure adequate therapy m1d to provide feedback, e,g,, to a logic controller, regarding nerve 

conduction or body stimulation, 

[02491 In certain variations, an applicator may be designed to ergonmnicaHy target connnon 

nerves responsible for common neuralgias in order to treat such neuralgias. In other variations, 

an applicator may be used for treating neuralgias virtually any"\vhere on a patient's body, 

including in deep nerves due to the ability of magnetic fields generated by the applicator to 
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penetrate painlessly. In certain variations, an applicator may be designed to generate a magnetic 

field focused on a target nerve to treat central or peripheral neuralgias. 

102501 FIG. 38 shows a depression applicator 386 ,.vhich 1s designed or configured to be 

positioned relative to, in proximity to or over a frontal cortex:. The applicator 386 may be 

ergonornic or contoured to a head to be positioned relative to a head to stimulate the frontal 

cortex. The applicator 386 may generate an electrom.agnetic or magnetic field focused on the 

frontal cortex to treat depression. A sensor may be positioned in the offshoots oft.he motor 

cortex. The sensor may provide feed.hack to ensure appropriate placement of the app!.icator 386 

or coil. In one variation, the applicator 386 may include a therapeutic.: coil and a targeting coil 

(e.g., a smaJI nnn-treatn1ent coil), ,vhich may he positioned a certain distance behind the 

therapeutic coil, e.g,, about 5 cm behind the therapeutic coil. \>Vhen firing of the targeting coil is 

sensed hy the sensor (or user-feedback), the therapeutic coil may be positioned in the correct or 

optimal position over the frontal cortex for depressive therapy. 

[0251 I FIG. 39 sho\vS a migraine applicator 390 which is designed or configured. to be 

positioned relative to, in pmximh:y to or over an occipital nerve. The applicator 390 may he 

ergonomic or contoured to a face or head to be positioned relative to a face or head to stimulate 

the occipital nerve. TI1e applirntor 390 may generate an electromagnetic or magnetic field. 

focused on the occipital nerve to bait, prevent or treat migraines. The applicator 390 may have an 

ergonomic design to ensure appropriate placement over the occipital nerve. In one •....-ariation, the 

applicator 390 may· be a single ( or fe\v) pulse device. The applicator 390 n:iay he in a portable 

fcim1at The applicator 390 may also be ,vithout any significant cooling foatures. Optionally, the 

applicator 390 xnay have cooling features. In another variation, an applicator may be a rnultiple 

pulse, higher frequency device. Such an applicator may include cooling features, where cooling 

is provided by utilizing liquids or airflo\v, such as rapid afrflo\v to coo! the coils or applicator. 

[02521 FIG, 40 sho,vs a variation of ai1 applicator 396 in the form of a stimulator coil platform 

\vhich may be ergonomic and contoured to a knee. The applicator 396 is configured. to be 

positioned relative to or in proxin1ity to a knee or the applicator 396 is configu.red such that a 

knee may be positioned relative to or in proximity to the applicator 396. The applicator 396 may 

be configured to generate an electromagnetic or magnetic field focused on the popliteal nerve .for 

peripheral nerve stinmlation to treat various conditions, e.g., overactive bladder, neuropathic pain 
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or restless legs. In one variation, a stimulator coil rnay target an area behind a patient's knee or 

the popliteal fossa, and the knee may be rested on a stimulator coil platfrmn applicator in any 

position. 

(02531 In certain variations, an applicator may include one or tvvo (bilateral) magnetic field 

gt~nerating coils, ,vhich may be positioned around the knee when the patient is in a sitting, 

standing or prostrate position. In certain variations, a pulse generator or logic controller 397 may 

send energy through one or more coils to create an ek~ctromagnefrc or magnetic field. The 

applicator or coils may generate stimulator or non-stimulator fields. Sensor or user feedback may 

provide feedback to logic controller to optimize therapy, e.g.,, \Vith the stimulator fields. An 

applicator may be utilized for generating rnagnetic fields focused on an area of a patient's body, 

e,g,, the knee, to treat various orthopedic indications, e.g,, knee pain or osteoarthritis, An 

applicator may be utilized for generating magnetk: fields focused on a area of a patient's body to 

treat various non-orthopedk indkations, via,. e.g., peripheral nerve stimulation. 

[02541 FIGS. 30A-30B, sho\v a variation of an applicator 400 \Vhich may be utilized for 

popliteaJ nerve stimulation and/or treatment of the kneea The applicatnr llla)l he designed or 

configured to generate an electromagnetic or magnetic field focused on the popliteal nerve for 

popliteal nerve stimulation or on the knee for t1·eating osteoarthritis. The applicator is configured 

to be positioned relative to or in proximity to a knee or the applicator is configured such that a 

knee may be positioned relative to or in proximity to the applicator. A leg may rest on the 

applicator coil or he poshioned above it Optionally, as shO\vn in FIG. 30B,, a foot rest l 04 may 

be provided for holding up a foot 

102551 FIG. 41 shows a system induding a variation of an ergonomic back applicator 410 held 

on a patienfs body by an ergonomic positioning element 411 in the form of a shoulder harness, 

A sensor 412, and a logk i;,:c.mtroller 414 are also providt\d. The applkator 410 may include 

various positioning elements 411, e.g.., a shoulder harness, an upper torso garment, or an 

ergonomic back-countered plate. The applicator 410 may be stimulator or non-stimulator. In 

another vaxiatirm, an applicator 1nay he rested on a seM or chair such that a stimulator coil 

reliably overlies the area of the patient's body requiring stirnulation. In cenain variations, one or 

more coils m.ay be fixed on the applicator (requiring prior targeiing hy a healthcare provider or 

patient) or one or more coils may mo';/e freely \Yithin or along the applicator and may be locked 
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into position \Vhen the desired or optimal position is located. Coils nmy also move autornaticaUy 

in order to optimize targeting of the coil based on sensor or user feedback. The system nury be 

incorporated into a single unit or, as illustrated, have at least t\vo co1nponents including a 

separate logic controller. 

10256) For any of the applicators described herein, such applicators n1ay include one or rnore of 

the follo\ving features. The applicators rnay be ergonomic or contoured to the specific region of 

the body or anatomy to which the applicator ,;vill be delivering stimulation. The applicators may 

be configured or designed to be positioned relative to, on, around, or in prox.irnit~{ to a specific 

region of the body or the applicators may be configured or designed such that the targeted region 

of the body may be positioned relative to, on, around or in proxirnity to the applicator. The 

applicators may be openable or adjustable to allO\-v for insertion or entrance of the targeted body 

part or anatomy into the applicator or to allm.v for placerrn.mt oft.he applicator onto or around. the 

targeted body part or anatomy. The applicators may be fiexible or ergonomic to accommodate 

nt!arly any type of body habitus. In certain variations, a solenoid-type coil may incorporated into 

an applicator for delivering PEi'vff stimulation directly to the targeted areas or regions of a body. 

In certain variations, any of the appLicators described herein may approximate the respective 

targeted body area or anatomy or the applicators may be designed such that the body region or 

targeted anatomy may approximate the applicator. 

(02571 ln certain variations, any of the applicators or systerns described herein may be used to 

provide electrornagnetic or magnetic induction therapy \vith or \Vithout a sensor. 

[02581 In certain variations, electromagnetic stimulating devices or applicators for pro-viding 

stinrnlation to tissues of the human body, including nerves, muscles (including superfa:ial and 

deep muscles), and.ior other body tissues for the treatment of various conditions, including, e.g., 

chronic and acute pain, are prc.rvided. 

[02591 The devices may utilize an induct1ve coil encased \Vit:hin an ergo11otnic,. body-contoured 

applicator to target specific regions of the body. The coils n:iay he designed to target peripheral 

nt~nlt$ throughout the body that lmve been implicated or involved in pain symirornes. 

102601 The various desigm and configuration of the devices described herein a!!ovv for eas.ier 

application, more consistent therapy and home use vvhik targeting anatomic regions \'llith 

therapeutic pnlsed electrn1nagnetic fields. The fields nu1y also be delivered or applied in an 
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intermittent manner to allO\:V t11r convenience and ease of use \vhile providing a durable benefit 

Vv'ith intermittent external stimulation by pulsed ek,:tromagnetic or magnetic fields, a nerve or 

other tissues may be stimulated in manner that provides a continued and lasting effect on nerve, 

muscle or tissue function, '-Vithout habituation. 

10261) The ekctn)magnetic or ma6YJ1etic induction stimulation devices described herein 

substantially improve the state of the art electromagnetic stimulation technology and may 

incorporate the delivery of PE.MF therapy into a user friendly, body contoured applicator. ln 

certain variatio11s, a delivery system fi.)r PEi:vlF therapy may .indude elements such as, e.g., 0) an 

ergonomic, body contoured applicator ,vhich provides for repetitive application and consistent 

therapy onto the same body area. The applicator may be coded with clear markings to facilitate 

repetitive and consistent therapy onto the same body area; (2) the use of a sensor to provide 

feedback that stimulation is occurring eftecti vely; and/or (3) the use of intennittent stimulation to 

effectively treat various conditions, e .. g., chronic pain, vvithout habituation. '111ese elements 

individually or the various con1binations of these elements have provided for an easy to use, 

ergonomically designed system that has applications vvithin a host of clinical and home ease of 

use health applications. 

102621 In certain variations, an electromae.metic or rnagnetic induction stimulation device able to 

provide stimulation to tissues of the bmnan body, including nerves, muscles (including 

superficial and deep muscles), an&\_)r other body tissues without significant discomfort to the 

patient is provided. Conductive stimulating coils may be encased in an ergonomic,. body­

contoured applicator that is coded '-Vith clear markings to provide for repetitive application and 

consistent therapy onto the same body area. The design of the applicator allows for ease of use 

and also for the targeting of anatomic regions to be exposed to the impulses of the PEl\..-fFs. The 

dectToniagnetic stimulating device may provide PEtvff in a manner that is patient user friendly 

and the device may be p011ah!e. The device may be utilized in a hospital, an outpatient clinic, a 

therapist's office, or at a patient's home. 

[02631 In certain variations, an electromagnetic or magnetic induction stinmlation device may 

stimulate regions of the body to treat conditions requiring both rnaximal stil:nulation (i.e., 

sufficient to cause contraction of nrnsde fibers and firing of nerves) as ,.\..-ell as snhnrnxirnal 
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stimulation (\\'hich will be sufficient to provide therapy but not to cause contraction of muscle 

fibers), 

102641 The electromagnetic or magnetic induction or stimulating devices described herein rnay 

be utilized for various indications, The indications may be divided into maximal and submaxima1 

categories, in ,vhich the former requires significantly higher levels of inducting current than the 

latter_ The maximal applications of the device include, but are not limited to: Non-invasive 

stimulation (intermittent or continuous) of the peripheral nervous system for treating chronic 

pain; stinrnlation of a nerve for the up- or do,vn-regulation of hormones or cellular prn!.iferation; 

treatment and/or prevention of atrophy, ,vhich would be therapeutic during recovery after an 

individuaJ sustains a fracture, experiences paralysis of a limb or other body part, or undergoes 

surgery, such as ACL repair in the knee; treatment of neurogenic or overactive bladder and 

bowel; and stin:mlation of the central n(~rvous systen1 to alter neural pathways or llp/down­

regu!ate the aforementioned factors. 

[02651 Additional applications of the devices include but are not limited to: treatment of 

neuropathic pain (e,g., phanto1n pain in limbs or other neurnlogic pain) or orthopedic pain (back 

and neck pain or skeletal related pain); treatment of overactive bladder and bO\-vel; and treatment 

of arthritis and/or orthopedic conditions. 

102661 In certain variations, a de\·ice is provided for delivering PEMF stiurulation to selective 

anatomic regions of the body, utilizing an ergonomic applicator designed to facilitate accurate 

and targeted delivery ofthernpy. The applicator may be coded ,,vith dear or solid markings to 

provide for repetitive application and consistent therapy onto the same body area of the body. 

This design may facilitate the placement oft.he device for the stimulation of key nerves, musdes, 

and/or body tissues, 

[02671 In certain variations, a device is provided which may be utilized to electromagnetically 

stinmlate selective nerves, muscles, and/or body tissues, \vhere the device is user friendly and 

capable of being used even by an unskilled patient in a hom.e healthcare setting. 

[02681 In certain variations, a device is pro-vided to electromagnetk:ally stimulate selective 

nerves, mus.des, and body tissues to provjde consistent therapy, \Vith an ergonomic applicator 

targeting key nerves and eliminating the requirement for a highly trained operator to manipulate 

the device. 
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I 0269) ln certain variations, an electromagnetic or magnetic induction system or device may be 

configured or designed to provide intermittently applied pulsed magnetic fields in the treatn1ent 

of chronic conditions, such as pain. For example, a device as described herein may provide 

shorter; intem1ittem stimulation to treat chronic pain or other chronic conditions. The delivery of 

pulsed rnagnet.ic fields 1nay have a continued and lasting effect on nerve function in treating 

conditions, such as, overactive bladder as \.Vell as other chronic neurological and orthopedic 

conditions such as neuropathk pain, restless legs and orthopedic pain (e.g., spinal pain, back 

pain, etc,) 

10270) In certain variations, intermittent pulsed magnetic fields may be utilized for the treatment 

of chronic and acute non-orthopedic conditions such ;.~s neurnpatbic pain, plrnntorn pain and 

chronic neuralgias, as \vell chronic and acute orthopedic conditions, such as back pain and neck 

pain. The therapeutic magnetic fields may be applied frequently (e.g., several times a day) or foss 

frequently (e.g,, once a ,,veek or once a month) depending on the durability of the effect for the 

individual patient. Treatmt~nt involving tl1e use of magnetic fields does not require surgery or 

needles to stimulate a nerve. Also, the deliver of intermittent pulsed magnetic fields prevents the 

nerve from becoming habituated to the stimulator signal by ensuring that there are periods during 

which the nerve is not. subjected to the stimulator signal. l\ccordingly,. the electromagnetic or 

magnetic induction systems or devices described herein may provide unparalleled ease of use, 

n(m-invasiveness, reliability of therapy based on sensor feedback and/or ergonomic targeting, 

and/or a lack of habituation due to intermittent stimulation provided by ce11a.in systems and 

devices. 

10271) In certain variations, the electromagnetic or m.agnetic induction systerns or devices 

described herein may incorporate an air-cooled coil wherein the air coolant, e.g., liquid or air, is 

drawn through and/or in bet\veen the tun1s of the inductive coil, in direct contact \Vith conductive 

surfaces of the coil. Dravdng air or other fluid through the coil prevents the coil from heating up 

to the degree that could damage the coil and the electronics of a device, or expose the patient to 

excessive temperatures. 

10272) In certain variations, the s:ystems and devices described therein may be utilized to 

stimulate nerves for a variety of cond.itions, including, e.g., atrophy prevention, nerve 

repair/regeneration, neuromodulation, chronic pain, up or dmvn regulation of hormones, restless 
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legs, phantom pain, etc, The systems and devices may· also be used to stinmlate muscles and/or 

other body tissues to accelerate tissue healing, regenerntion mu.Vor growth, 

102731 In certain variations, the electromagnetic or magnetic induction S)iStems or devices 

described herein and other implantable or extracorporeal devices may aUmv for the automatic 

adjusting of nerve stimulation based on feedback 

[02741 In one variation, an extracmporeal or implantable device, e,g,, any ofthe 

electromagnetic or magnetic induction devices described herein, a pacemaker, defibrillator, or 

nerve stimulator, may include a feature that alk}\vs for automatic adjustrnent of nerve stimulation 

based on feedback provided by a sensor or user. This foature may minimize pain and po\ver 

usage ,vhile ensuring optimal therapy delivery_ A device may include a stimulator and a sensing 

component The stimulator ma.y be auto1natical!y adjustable based on feedback from the sensor 

up to a maximal (safe) threshold, Each therapy may start ,vith lmver powered pulses, fi)llo\ved by 

increasing power pulses until the sensor deiects stilnul.ation. The algorithn1 aHo,.vs for the 

minimal amount of power to be used and allov.-'S for automatic adjustment of po•.-ver settings as 

condfrions change. 102411 In one variation, an implantable device may include a sensor, such 

that the device can stimulate tissue or nerves and sense stimulation at the same site. For example, 

the sensor may provide feedback to the implantabk~ device regarding nerve conduction at the sit.e 

of stimulation. As fibroses develops around an implant. at the site of stirnulation, the feedback 

\vill indicate ,vhether a target nerve is no longer being effectively stimulated due to the fibroses, 

\:vhich \vm cause the pmver or level of stimulation to increase or decrease, as is necessary, to 

effectively stimulate the target site and overcome any obstruction due to fibroses, As fibroses 

occt1rs axm.1.nd an implant, a patient need not report hack to a physician or other operator for 

adjustment of the stimulator power of the device. The device \.Vill automatically adjust the 

stimulator ptwver or level based on sens.ing stimu!aiion of ihe target nerve or tissue. This 

eliminate the guess\vork involved by the user in monitoring their therapy one day at a tirne on 

their o,vn, as they notke the d'fec.t of the tl1erapy ,.vear off This also elin-iinates the risk of the 

user being exposed to unnecessarily high power levels that might otherwise by set in order to 

minimize frequent return visits to a physician or operator for adjustments. 

10275) FIGS. 42A and 42 shovv an example of how the amount of stimulator pm>..rer required to 

achieve a desired stimulus may he automatically adjusted as a result of fibroses,. according to the 
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above described feature. According to FrG. 42A, after the initial irnplant of the device, the level 

of stimulator po,ver is increased until stimulation oft.he target nerve or tissue is sensed (indic.:ated 

by square box at, e.g., about l O .n-1 V). An effective stimulator therapy may then he delivered. 

According to FIG. 428, after fibroses sets in; in order to maintain the desired level of stimulation 

to provide an effective stimulator therapy, the level of stimulator pmver is increased tmtit 

stimulation ofthe target nerve or tissue is sensed (indicated by square box, e.g., at 20 mV). 

According to the example in FIG. 42B, the presence of fibroses required an increase in the 

stimulator po,ver level to dehver an effective stimulator therapy·. 

(0276) The automatic adjustment feature based on sensor feedback may be utilized in any 

stimulator or nrm-stirnulator implant or exirncorperal device, \vhere the device incorporates a 

sensor capable of detecting the desired stin:mlus and a foedback loop capable of automatically 

adjusting parameters (e.g., power, frequency, (!tC.} to ensure appropriate stimulation. 

102771 In certain variations, the electromagnetic or m.agnetic induction systerns or devices 

described herein and other implantable or extracorporeal devices may include a feature that 

allows fi.)r automatic tanieting of coils. .... --

[02781 A device 1nay include multiple inductive coils or one or more movable inductive coils. 

The device may also include a sensor based feedback algoritlun. In one variation, the device 

includes a targeting or movable coil ,vhich may be positioned over or .in proximit~{ to a patient's 

body at a site that elicits a response that can be sensed automatically or detected by a user. Once 

this response is detected, the coil may either move to its stirnu!.ation position, or in the event that 

a small targeting coil is used, the therapeutic coil may already overlie the treatment area, Once 

the response is detected, the therapy may automatically begin_ 

102791 In 011e exarnple, relating to the treatn1ent of depression, the motor cortex is stirnulated 

until the thmnb is seen to move. The coil may then be advanced, e.g., about 5 cm. to about 5 

inches, frirward to a position over the frontal cortex. This feature elilninates the guess\vork that 

nrny othen:vise be involved in moving or positioning a coil, and automates therapy based on user 

foedback or Erv1G sensor or other sensor feedback, e.g,, over a thumb. 

102801 FIG. 43A shows an example of a device 420 positioned on a skuU. The device includes a 

treatment coil 422 and a targeting coil 423_ The treatment coil 422 may be positioned by Ei\1G 

cktection \Vlth targeting coil 423 stimulation, where the targeting coil n1ay not move. 
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10281) ln another variation shm-vn in FIG. 43lJ, an ergonon1ic fixture or applicator 430 (e.g., a 

helmet) may be \vorn and a coil 432 positioned on the applicator may slide or muve from its 

targeting position to its therapeutic position auior.natically or by user .intervention. 

I 02821 The feature that allov.,:s for automatic targeting of coils may be utilized in any device 

d($igned to stimulate nerve, body or other tissues ,vith stirnnlator or sub~stimu!ator fields in 

\vhich the device may be targeted based on a detectable signal or response. 

10283} Other conditions that may be treated utilizing the various electromagnetic or magnetic 

induction stimul.aticn1 systen1s and methods described herein include but are not limited to: pelvic 

pain, interstitial cystitis, fibromyalgia, chronic fatigue and preterm labor, pain syndromes, 

In-itable Bo\vel Syndrome, Vulvodynia, lfrrpetiuc neuralgia, trigemina! neuralgia and 

\lyofascial pain. 

EXAMPLES 

10284} The follmving Examples are provided for illustration, not Limitation. One \vith skill in the 

art ·would be able to use these examples as guidelines for making and using comparable devices. 

[02851 In each example, intermittent therapy should be applied and symptoms.iscores tracked for 

a minimum of 6 \"leeks in order to determine tl1e fun extent of the therapies effect 

Example I 

102861 Empirical Testing of Efficacy in the Treatment of Neuropathic Pain: The optimal 

stirnulus intensity for nemopathic pain treatrnent; the optim.al application parmneters, i.e. 

frequency of stimulation, duration of treatment, location of stimulator coils in each disposable 

arrny of coils; and the optimal coil diameter/placement ,vithin the strays can be detem1ined usi11g 

the fol!mving experimental protocol: Before, during and after treatment, patients \Vill report 

scores of LK~uropathic pain after weekly stimulation over a minimum of 6 \•veeks. 

Example 2 

102871 Empirkal Testing of Efficacy in the Treatment of Neuron:mscu1ar Pain: The efficacy of 

neuromuscular pain treatment can he tested by monitoring patient reported pain scores. A 

standardized s,:ale 1mry bt~ utilized and, ,vhen feasible, local biopsy and blood tests can be usefnl 
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in determining the impact of the therapeutic fields on circulating fi.Ktors and local mediators. The 

optimal pulse amplitude, duration, site of stinrulation ,viH be assessed based on reported pain 

scores and dia.gnostk. tests. 

Exan1ple 3 

[02881 Etnpirical Testing of Efficacy in the Treatment <.)f Orthopedic conditions (i.e., Arthritis,, 

Back pain and neck pain): TI1e d1kacy of arthritis treatment can be tested by monitoring patient 

reported functionality scores. A standardized subjeciive fonciionality scale may be util.ized and, 

when feasible, local biopsy may be useful in determining the impact of the therapeutic fields on 

the cartilaU:e and arthritic regions treated. As cartilage destrnction is a well-studied side-effect of 
..... ...... 4,... 

arthritis, reduction of this degeneration ,vill be a valuable rnarker for et11cacy of therapeutic 

treatn1ents. The optimal pulse amplitude, duration, site of stimulation ,viH be assessed based on 

reported functionality scores and diagnostic tests .. Pain scores may also be measured to deterrnine 

the device's impw;.t on onhopedic conditions such as back pain, neck pain, etc. A standardized 

pain scale may he used before and after ireatment to detennine potential benefit. 

102891 It is also contemplated that any of the energy emitting systems or devices described 

l'K~rein can be used ,vit.h or \.vithout a sensor for dete,:ting conducfron of a stimulated nerve or 

muscle of tissue stimulation resulting from the electromagnetic or magnetic field generated by 

the conductive coil and delivered to a patient or an electrical stimulus delivered to a patient. 

Also, in any of the above variations, a controller may optionally be co11nected, coupled, integral 

to or otherwise i11 communication ,vith the conductive coils andior the sensor. Optionally, the 

sensor nrny be connected, conp!et't integral io or othen,vise in communication \.vitl1 the 

conductive coiL 

102~}0] In certain variations, ttansdennal ek·ctrical stimniation therapy may be provided to a 

patient or subject. One or more stimulator electrodes may be positioned over a glabrous skin 

surface overlying a target nerve of the patient Electrical stinmlation or an electrical stimulus 

nrny then be delivered via the stimulator electrode through or across the glabrous skin surface to 

the target nerve in the patient, to stimulate the target nerve. The electrical stinmlation may be 

delivered at a level and in a nmnner sufficient to generate mntor and/or sensory nerve 

conduction. For example, the electrical stimulation may be delivered at a frequency of about 5 
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Hz to about 80 Hz or about 20 HZ or 30 Hz to about 60 Hz or greater than 30 l-lz, ,vhile 

rt~maining safo and tolerable to the patient The stimulation may be delivered in a non-invasive 

manner. 

(02!>11 The stimulator electrode may be positioned over or on various regions of the body. In 

certain variations, the stimulator electrode may be positioned over a palm or plantar skin surface. 

For example, the stimulator electrode 1nay he positioned over a glabrous skin surface overlying a 

plantar nerve of the fi)ot., 1.vhere the electrical stinmlation may stimulate the plantar nerve. 

St.irnulation oft.he plantar nerve may result in sbmulation of the tibial nerve to tTeat various 

conditions, such as urinary incontinence or overactive bladder_ 

j0292J Various types of electrodes may be utilized as a stirnnlator electrode, e.g., a surface 

electrode, rnicroneedle electrode, a TENS (transcutaneous electrical nerve stinmlation) patch or 

other electrode that may be positioned over or on the skin suditce. Optionally, a conductive 

substance may be injected or irnplanted near the target nerve to frnprove electrical conductivity 

to the target nerve from the stimulatory electrode. Electrical stinmlation may be delivered 

intermittent}....- or on a chronic basis and mav include one or 1nore electrical signals desii!ned to he ... J ~ ,(.,..· 

constructive and/or destructive in order to improve tissue penet:rntinn and/or signal tolerance. 

[02931 In certain variations, nerve stimulation resulting from the electrical stimulation therapy 

rnay he detected via at least one sensor positioned on or near the subject. The sensor rnay provide 

a signal indicative of the detected electrical stimulation thereby providing feedback about the 

efficacy of the applied electrical stimulation therapy such that the therapy nury be ac.Uusted or 

optimized. The feedback loop may be queried such that the electrical stimulation therapy may be 

adjusted to ensure that the minimum amount of energy is being applied to stinrulate the t.arget 

nerve v,rhile reducing the risk of burns or intolerance. Optionally, the feedback loop may be 

queried such that tht~ positioning of tl1e stimulator electrode may be adjusted to optimize the 

electrical stimulation therapy. Various sensors rnay he utjlized, including but not limited to a 

surface electrode, a microneedle electrode, or motion sensor. In ce11ain variations, the sensor 

nrny detect conduction of motor and/or sensory nerves. For exarnple, a sensor rnay detect afferent 

or efferent nerve stimulation of the target nerve or other nerve or related nerve, 
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I 0294) ln certain variations, a ground electrode may be utilized. for example, the ground 

electrode may he positioned on the sul~ject to facilitate penetration of an electrical current from 

the stirnulatory electrode through the glabrous surface to stimulate the target nerve. 

102!>51 In certain variations, a stimulator electrode may be positioned over or attached to a 

glabrous skin surface with an adhesive or other fbrm of attadunent or fastener. In other 

variations, a stimulator electrode may he positioned over or held in contact \vith a g!abrous skin 

surface \Vith an ergonomic applicator. 

102961 Various applicators for positioning electrodes over various regions of the body to deliver 

electrical stimulation, e.g., transdemrn! electrical stimulation, may be utilized. For example, an 

applicator may be in the fbrm of an insole configured to be positioned against, over, or in contact 

vvith the plantar surface or a glabrous surface of the foot such that an electrode positioned on the 

insole may deliver electrical stimulation through or across the glahrous skin surface, to a target 

nerve or other tissue \vithin the foot The insole 1nay be configured to be positioned in an orthotic 

or a shoe such that electrical stimulation may be delivered to the subject while the subject is 

walking. In other variations, an applicator may be a foot plate or foot rest or cradle on which a 

foot or other portion of the leg or body may be positioned to receive electrical stimulation 

through or across a glabrnus skin surfr1ce, from th,~ plate, rest or rradle or from electrodes of the 

plate, rest or cradle. 

(02~>7) In another variation, an applicator may be a glove, brace or other hand \Vrap which is 

configured to be positioned against, in contact ·with, or over the palmar surface or a glabrous 

surfilce of a hand. An electrode of the glove, brace or \VfaP may deliver electrical sti1nulation 

through or across the glabrous skin surfhce to a target nerve or tissue \.vithin the hand. 

102981 Va.rions applicators or ergonomk applicators xnay be uti!.ized to provide transdennal 

electrical stimulation therapy to a subject In certain variations, an applicator 1nay include one or 

nmre stimulator electrodes and one or more electdcal pulse generatnrs or controllers. The 

electrical pulse generator may be coupled to the stimulator electrode. The electrical pulse 

gt~nerator may be incorporated into the applicator. Optionally, the electrical pulse generator may 

be separate from the applicator or located rernotely frorn the applicawr or stinmlator electrode. 

An applicator may include one or more sensor ele('.trodes configured to detect nerve stimulat.1on 

and/or provide feedback about the efficacy of the applied electr1cal stin:mlation therapy. Such 
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feedback n1ay allow the therapy to be adjusted, modulated an&'or optimized. ,A sensor may detect 

motor and/or sensory nerve stimulation. For example., a sensor rnay detect alforent or efferent 

nerve stimulation. ln certain variations, the positioning nfthe stimulator electrode may be 

adjusted based on feedback from. the sensor in order to optirnize the electrical stimulation 

therapy. 

[02991 The applicator tnay also include one or more ground or ground electrodes. The ground 

dect1nde may be a component of the applicator or rnay be attached to the subject separately via a 

strap or other attachment. The ground electrode may be positioned on the subject at a location 

that facilitates penetration of an electrical current through a glabrous surface to stimulate the 

target nerve, e.g., on the opposh:e surface of a body portion relative to the stimulator electrode. 

{0300) As stated supra, an applicator may he designed fr:ir various portions of the body. An 

ergonornic applicator may be in the fbm1 of an insole which can be positioned against or over the 

plantar surface or a glabrous sur.face of the foot such that an el.ectrode of the insole may deliver 

electrical stimulation through or across a glabrous surface to a target nerve \vithin the foot The 

insole may be positioned in an orthotic or a shoe. An applicator may also he in the fonn of a foot 

plate, cradle or foot rest In other variations, the applicator rnay be designed to stimulate a 

portion of a hand or upper extremity. For example, an ergonomic applicator in the form of a 

glove or brace may he configured to be positioned against or over the palmar surfa.ce of a hand 

such that the electrode of the glove or brace may deliver electrical stimulation across a glabrous 

surface to a target nerve \vithin the hand. 

[0301 I Any of the various applicators or ergonomic applicators described herein may be 

designed or configured to position or locate one or n1ore stirnulator electrodes over or on a 

glabrous skin surface of a patient to deliver transdermal electrical stimulation through or across 

the glabrous skin surfri.ce to an underlying target nerve or other tissue to stimulate the target 

nerve or tissue, In certain variations, an electrical stimulation or stimulus may be delivered at 

various frequencies, e,g., at a frequency of about 5 Hz to about 60 Hz, or greater than 30 Hz, 

while remaining safe and tolerable to the subject. 

[03021 In other variations,. one or more stimulatory electrodes may be otherv,,ise attached to a 

skin surfi1ce, e.g,, as a wired or \Vireless patch, adhesive or microneedle electrode in the absence 

of an ergonomic applicator, to deliver electrical stimulation across or through a glabrous skin 

-458-



/.\ttomey Docket No.: El'v1KNNZ00703 

surface to stimulate an underlvinu tarnet nerve or tissue. Such electrodes nuw he used in 
~· ,i.,.• .... , ~· 

combination with one or more ,e-'l'i..mnd or sensor ek'.,:trodes. Such stimulatory electrodes may 

deliver electrical stimulation or an electrical stimulus at various frequencies, e.g., at a frequency 

of about 5 Hz to about 60 Hz, or greater than 30 Hz, while remaining safe and tolerable to the 

subject 

[03031 In certain variations an applicator may include t\vo or more stimulator electrodes or tvrn 

more stimulator elet:trodes may be utilized \Vithout an applicator. 

103041 In certain variations, methods, syste1ns and/ or applicators for providing an energy based 

stimulation therapy to a subject are provided. An energy emitting device may be positioned in 

proximity to a glabrous surfi1ce overlying a target tissue. Energy rnay be delivered. from the 

energy emitting device through or across the g!abrous skin surface to the target tissue to 

stimulate the target tissue, such as a target nerve. Various energy sources or forms of energy may 

be delivered by the energy emitting device, including but not lirnited to, an electric current, an 

electromagnetic or magnetic field or electromagnetic or magnetic induction stimulation, 

ultrasound, or RF fields. Energy may be delivered at various frequencies. For exmnple, the 

energy may be delivered at a frequency of about 5 Hz to about 60 Hz, or greater than 30 Hz, 

\-Vhile rernaining safo and tolerable to the subject 

103051 The energy based stimulation therapy may he util.ized to treat various couditions, 

including but not limited to, overactive bladder, urinary incontinence, fecal incontinence, chronic 

pain, depression., migraine, epilepsy, obes.ity, restless l.eg syndrnrne, or foot drop. Energy may be 

delivered through a glabrous skin surface to provide neuromodulation to stimulate other tissue, 

Tissues that may be stimulated include but are not limited a centrnl nerve, peripheral nerve, 

muscle, skin, or vasculature. Optionally, conductive substance may· be implanted or injected near 

a targt!t tissue to improve conductivity to the target tissue. 

[03061 In one variation,, a rnetbod for treating urinary incontinence or overactive bladder in a 

subject ma')/ include one or more of the following steps, a stirnulatnr electrode, (e.g., in an 

applicator or as an adhesive or attachment electrode as described above) may be positioned over 

a glabrous skin surface overlying a plantar nerve or other nerve in the foot. An electrical 

stimulation may then he delivered through or across the glabrous skin surfa.ce to the plantar 
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nerve to stimulate the plantar nerve \-Vhich results in stin:mlation of the tibial nerve to treat urinary 

incontinence or ovenKtive bladder, e.g., via stimulation of the sacral plexus or pudenda.I nerve. 

103071 In other variations, any oft.he various electrical stimulation rnethods and electrical 

stimulator applicators or electrodes ma:y be utilized to treat any of the conditions described 

ht~rcin. 

[03081 In certain variations, methods, systems and/or applicators for providing an energy based 

stimulation therapy to a subject are provided. An eneq,,ry emitting device may be positioned in 

proximity to or over a skin surface overlying a targei nerve or tissue. The energy emitting dev.ice 

may include any of the devices, systems or applicators described herein and/or illustrated in any 

of the various FIGS. 1-49, e.g., an electrode or applicator for delivering electrical stimulation or 

an applicator for providing electromagnetic or magnetic stimulation nr induction therapy. Energy 

may be delivered at .a frequem:y of about l Hz to about 30 Hz through or across a skin surfa.ce 

(e.g., a g!abrons skin surface or any other skin surface or non~glabrous skin surface) to the a 

target nerve to generate motor and/or sensory nerve conduction \vhile re1naining safe and 

tolerable to the subject. ln certain variatjons:, energy 1nay be delivered at a frequency of less than 

l O Hz to generate motor and/or sensory nerve conduction, 

[03091 Energy delivered transden:nally, through, or across a patient's skin at a frequency from 

about 1 Hz to about 30 Hz, or at a frequency of less than lO Hz has unexpectedly been found to 

stimulate or generate motor and.ior sensory conduction in a target nerve, For example, energy 

delivered transdermaHy, through, or across a patients skin at about l Hz to about 30 Hz, or at l.ess 

than 10 Hz has unexpectedly been found to stimulate or generate motor and/or sensory nerve 

conduction of a tibial nerve, where such level of stimulation tnay be suff'icfont LO treat a patient 

suffering from urinary incontinence, overactive bladder, fecal incontinence or other conditions. 

The ent!rgy may be deli,,,~red through or across a gfabrous skin surface or non-glabrons skin 

surface or any other skin surfr1ce (e.g., any skin surface overly·ing a tibial nerve). 

{0310) Various energy sources or fonns of energy rnay he delivered by the energy emitting 

dt~vice, induding but not limited to, an electric cmTent, an ekctrornagnetic or magnetic.: field, 

ultrasound, or RF fields. The energy based stimulation therapy· may be utilized to treat various 

conditions, including but not limited to, overactive bladder, urinary incontinence, fecal 

incontinence, chronic pain, depression, migraine, epilepsy, obesity, restless leg syndrome, or foot 
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drop. Energy nm_y be delivered through a glabrous skin surface or any other skin surfa,ce to 

provide nenromodulation to stimulate other tissue. Tissues that may be stimulated include but are 

not limtted a central nerve, peripheral nerve, muscle, skin, or vasculature. Optionally, conductive 

substance may implanted or injected near a target tissue to irnprove conductivity to the target 

tissue. 

[031 ll FIG. 44 sho\vs the anatorny of a foot, providing a view of the underside,. sole or plantar 

or glabrous surface of the foot The medial and lateral plantar nerves innervate the sole oft.he 

fbot and arise from the posterior branch of the tibial nerve. Various stimulator sites for 

stimulating the plantar nerves or branches thereof may be located near, in proximity to or along 

the plantar nerves. FIG. 44 sho\.vs one example of a stilnulator site 510 located over the glahrous 

surface of the foot, over the plantar nerves. A second exemplary stinmlator site 512 is also 

depicted at a location over the glabrous surface of the foot, uver the plantar nt\rVt.$, distal to the 

first stimulator site 5 lO. An energy based stin:mlus, e,g .. , an electrical or electromagnetic 

stimulns, may be delivered trnnsdem1ally, through or across a glabrons surface of the foot at one 

or more of the stirnulator sites to stinmlate the plantar nerves or other nerves in the foot. 

103121 In certain variations, electrical stimulation may be delivered transdermally,. through or 

across a glabrons surfo,:e on a subject, e.g., through or across a glabrons surfi1ee of the foot or 

hand. The electrical stimulation may be sufficient to generate conduction of motor andior 

sensory nerves. An ele,:trical stimulation may be delivered by placing one or rnore electrodes 

any\:vhere over or on a glahrous skin surface overlying one nr more target nerves or other target 

tissue. Stimulator and/or ground electrodes may be utilized. Exernplary electrodes may include 

but are not limited to surface electrodes, dry electrodes,. gel electrodes, 1nicroneedle electrodes or 

any other suitable electrode for delivering an electrical stimulus. An electrode may be adhered or 

otherwise attached to a glabrous surfoce. Optionally, an electrode may be held or positioned in 

contact with, in proximity to, or over a g!abrnus surface \vjth a \vearable garment, cradle, 

applicator or body portkm rest or support (as described in fhrther detail herein). 

[03131 In one variation, electrical stimulation may be delivered to one or rnore of the stinmlator 

sites or similar sites depicted in FIG. 44, by positioning one or more electrodes over a glabrous 

surface of the frmt, over an underlying plantar nerve or other t;.uget nerve. A ground electrode 

(not shO\vn) may he positioned any¥--'here on the foot For example, the ground electrode may be 
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positioned ov-er a posterior or upper surfi1ce of the -fbot to encourage or facilitate deeper 

pt~nctr:ation of the electrical n1rrent or stimulation, through the glabrons surface oft.he ft)Ot, to a 

plantar nerve or other target nerve ,vithin the foot 

(03141 Delivery of electrical stimulation through or across a glabrous surface of the body via an 

electrode positioned over a glabrous surface, e.g., a glabrous surface on a palmar or plantar 

surface, unexpectedly a!kv,.vs for the use of a higher frequency and/or higher amp! itude electrical 

pulsation or electrical stimulus to deliver the electrical stimulation than ,.vonld othenvise be safo 

and/or tolerable to deliver electrical stiumlation through a non-glabrous surfi1ce of the body. For 

example, an electrical stimulus having a frequency of about 5 Hz to about 60 Hz (a range found 

to be effective fix generating nwtor and/or sensory nerve conductirm of the posterior tibial nerve) 

may be utilized to stimulate a target nerve (to generate rnotor and/or sensory nerve conduction 

therein} or tissne through or across a glabrous skin surface (via an electrode positioned over the 

g!abrous skin surface) in a manner that remains safe and tolerable to the patient and avoids bums 

or injury. Optionally, an dectrkal stimulus having a frequency of abont 5 Hz to about 60 Hz, or 

greater than 30 Hz, xnay he utilized. 

(03151 In contrast, utilizing an electrical stimulus having a frequency of about 5 Hz to about 60 

Hz or greater to stimulate a target nerve or tissue through a non-glabrous skin surface (··via an 
,(...,: - ,c...: ....... 

electrode positioned over the non-glabrous skin surface) is intolerable and painfol, resulting in 

burns or injury, and thus making sud1 a procedure imprattical and not leasible_ 

!0.ll6J For example, delivering electrical stimulation through a non-glabrous surface of the 

body, for exainple, by stimulating a site overlying a nerve near the medial 1nalleolus to elicit a 

nlotor response of the abductor hallucis longus, generates a painful shock to the patient. \Vhile at 

a single pulse, such as in the use for EfvlG diagnostics, such electrical stimulation may be 

tolernbk\ as the frt~qut~ncy increases, the shocking sensation builds and quickly becornes pai11fol 

and intolerable" 

(0317) rt is contemplated that other energy sources, for exan:iple, an electromagnetic or 

magnetic stimulus having a frequency of about 5 Hz to about 60 Hz, or greater than 30 HZ, may 

be utilized to simulate a target nerve or tissue through a Qlabrous surface in a manner that 
~ - -

remains safe and tolerable to the patient-
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10318) Various electrodes and/or applicators fm applying an electrical or other energy based 

stimulation to a patient arc described herein. 

103191 FIG. 45 shows one variation of an ergonomic insole or shoe applicator for delivering 

electrical stimulation over the g!abrous surface of a foot. The ergonomic insole 520 may include 

one or rnore stimulator electrodes 522 for delivering electrical stimulation to a user, The 

electrode 522 may he attached to or positioned in t11e ergonomic insole 520, The ergonomic 

insole 520 m.ay hold or posit.ion the stimulator electrnde 522 against, in contact ,vith, or in 

proximity to a glabrous surface <Jf the fhot, to deliver the electrical. stimulation through the 

glabrous surface to an underlying target nerve or tissue, Optionally, the electrodes may be 

utilized fix providing stimulation, sensing and/or grounding. In certain variations, the electrode 

may be attached to one or more \Vires or n1ay be \Vireless and/or coupled to an electrical pulse 

generator or other generator or controller arn.l/or rnay not be attached to or positioned in an 

ergonomic insole, Any of the electrodes described herein may be durable, reusable,. and/or 

disposable. 

[03201 An electrical pulse generator 524 or other generator or controller rnay he coupled to the 

stimulator electmde 522, The electrical pulse generator 524 may be incorporated into or attached 

to the ergonomic insole 520. A ground electrode 526 or other ground may also be provided. The 

ground electrode 526 may be attached to a strap or band extending from or attached to the 

ergonomic insole, an orthotic, shoe, or shoe applicator or else\vhere on the user's body. The 

!!round electrode mav be attached to one or more \Vires or mav he \vireless and/or mav be 
ob,.' ,,., -· ~· 

coupled to the stimulator electrode 522 and/or the pulse generator or controller_ The ground 

electrode 526 may he posh:ioned anywhere on the foot. For example,. the ground electrode 526 

may be positioned O'ver a posterior or upper surfact~ of the foot to encourage or facilitate deeper 

penetration oft.he electrical current or stimulation, through the glahrous surface of the foot, to a 

plantar nerve or other target nerve \vi thin the foot. 

[03211 In certain variations, the electrical pulse generator or controller may be located distant or 

rernotely fron1 an ergonomic insole and the electrode positioned therein. For exaJnple, the 

electrical pulse generator may attached else,:,,1here on the body, e,g,, attached to a belt, inside a 

pocket or strapped to the calf or other region of the body, The pulse generator may commtmkate 

,vith or be coupled to the stimulator electrode or other electrodes via a 1-vire or ,:y·ireless!y .. 
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I 0322) ln certain variations, the ergonomic insole may be custom built into an orthotic, shoe 

applicator or other support for the fbot For example, the ergonomic insole nrny be built into an 

orthotic or shoe applicator providing the user vvitb the freedom to 1-valk around ,vbile receiving 

electrical stimulation therapy. 

10323) Other ergonomic applicators, designed for other r,~gions of the body, may be utilized fbr 

delivering electrical stinmlation over various regions of the hody, For example, FIG, 48 sbmvs a 

glove, brace or other hand wrap or glove like applicator 550, The applicator 550 nury include one 

or more stinrnlawr electrodes 552, such that the app!.icator 550 may hold or position an electrode 

552 over or in contact \Vith a glabrous surface of the hand or palmar region of the hand to deliver 

electrical stimulation through or across the glabrous surface, to an m1derl.ying tmget nerve or 

tissue ,vithin the hand, A ground electrode 556 or other ground may be attached to the hand at 

another location and/or may be attached to a strap of the applkator. The stimulator and/or ground 

electrodes 552, 556 may be coupled to an electrical pulse generator 554, which may be 

positiont~d in the applicator 550 or m various locations on or away from the patient. Optionally, a 

sensor electrode (not shmvn) may be attached to the patient to detect nerve or other tissue 

stimulation and to provide feedback regarding the efficacy of the therapy in order to optimize the 

therapy. The sens.or rnay be coupled to the electrical pulse generator 554. 

[03241 ln other variations,. an applicator may be in the frmn of a foot or hand plate, cradle or 

support For example, a user may rest or position their bare foot on a foot plate to receive 

electrical stimulation therapy from the plate or from one or more electrodes attached to the plate, 

In another variation, a user may rest or position the palm of their hand on a hand plate or support 

to receive electrical stimulation therapy from the plate or frmn one or nmre electrodes attached to 

the plate to provide upper extremity stimulation, 

103251 FIG. 46 sho\-vs another variation of an ergonomk insole or shoe applicator for delivering 

electrical stimulation over the glahrous suli.'ace of a foot The ergonomic insole 530 may include 

one or more electrodes 532 for delivering electrical stimulation to a user_ The electrode 532 may 

be attached to or positioned in the ergonmnic insole 530. The ergonomic insole 20 rnay hold or 

position the electrode 532 against, in contact \.Vith, or in proximity to or over a glabrous surface 

or plantar surface of the foot, to deliver the electrical stinmlation through the glabrous surface to 

an underlying target nerve or tissue .. ln certain variations, the electrode may he attached to one or 
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n1ore \Vires or may be wireless and/or may be coupled to an electrical pulse generator or other 

gt~nerator or controller and/or may not be attached to or positioned in an ergonomic insole. 

103261 An electrical pulse generator 534 or other generator or controller rnay he coupled to the 

stimulator electrode 532. The electrical pulse generator 534 may be incorporated into or attached 

to the ergonomic insole 530. A ground electrode 536 or other ground may also be provided. The 

ground electrode 536 may be attached to a strap or band extending from or attached to the 

ergonomic insole, an orthotic, shoe, or shoe applicator or else\vhere on the user's body. The 

ground elect.rode may be attached to one or more \Vires or niay be 'Nireless andior may be 

coupled to the stimulator electrode 532 and/or the pulse generator or controller. The ground 

electrode 536 may he posh:ioned anywhere on the foot. For example,. the ground electrode 534 

may be positioned over a posterior or upper surface of the foot to encourage or facilitate deeper 

penetration of the electrical current or stimulation, through the glabrous surface of the foot, to a 

plantar nerve or other target nerve \vi thin the foot. 

[03271 In certain variations, the elecu·ical pulse generator or controller may be located distant or 

rernotely fron1 an ergonomic insole and the electrode positioned therein, For exan1ple, the 

electrical pulse generator may attached else\:,,1here on the body, e.g,, attached to a belt, inside a 

pocket or strapped to the calf or other region of the body. The pulse generator may communicate 

\vith or be coupled to the stimulator electrode or other electrodes via a \vire or \virelessly, 

(0328) The ergonomic insole 530 may include one or more sensor elec.:trodes, For example, in 

one variation, as shovvn in FIG. 46, the stimulator electrode 532 may al.so act as a sensor 

electrode. The electrode 532 may detect stimulation of the lmderlying target nerve, to provide 

J-eedback regarding the efficacy of the applied electrical stinmlation t.ht~rapy. For example, the 

electrode 532 may detect motor andior sensory nerve conduction. Detection of and feedback 

rt!gaiding nerve stimulation via tl1e electrode 532 may provide for automatic adjustment. of the 

treatment parameters or may guide or allow for manual adjustment of the treatment parameters in 

order to optimize stimulation therapy. Optionally, an additional sensor electrode 533 may be 

provided as \.vell. 

[03291 In certain variations, one or more separate or dedicated sensor electrodes may be 

attached to or positioned in the ergonom:ic insole to continuously and/or intermittently sense the 

stimulation of a nerve. The ergonomic insole 530 may hold or position the sensor electrode 
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against, in contact vvith. or in proximit':{ to a glabrous surface of the foot, to detect stirnulation of 

the underlying target nerve, to provide feedback regarding the d-Iicacy of the applied electrical 

stimulation therapy. For example, the sensor electrnde may detect uwtor and/or sensory nerve 

conduction. Detection of and feedback regarding nerve stimulation via the sensor electrode may 

provide for aut.om.atic adjushnent of the treatrnent parmneters or may guide or aHo,v for manual 

adjustment of the treatment parameters in order to optimize stimulation therapy. The sensor 

electrode may be coupled or connected to the electrical pulse generator. In certain variations, the 

sensor electTode may be attached to one or more wires, may be \Vireless and/or may he coupled 

to a pulse generator and/or may not be attached to or positioned in an '-.~rgonomic insole. 

10330) A sensor or applicator \.vith a sensor may be capable of sensing stfrnulation of a nerve 

underlying a glabrons surface allowing for manual or automatic foedback to adjust the 

parnm(iters of the stimulation or the position of the area being stimulated in order to optimize the 

stimulator therapy. 

[03311 In certain variation, as sensor electrode may be positioned or placed along the path of the 

nerve conduction or rnotor or sensory impulse. Optionall_y, the sensor electrode rnay be 

positioned proximal to a stimulator electrode, along the nerve conduction path 

[03321 In certain variations, the electrodes may bt~ attached to one or more \Vires, may be 

wireless and/or may be coupled to an electrical pulse generator or other generator or controller 

and/or may not be positioned in an applicator or support. For example, one or more stimulator 

electrodes may be adhered to or otherwise attached to a glabrous skin surface of a patient. One or 

more ground electrodes andior one or more sensor electrodes may also be adhered to or 

othen.vise attached to the patient. The stimulator electrode, sensor declrode and/or ground may 

be coupled to an electrical pulse generator and/or each other using wires or ,virelessly. The 

electrical pnlse generator may positioned in varions locations or located anyv;;here on a patient. 

For example, the electrical pulse generator or controller may be held hy a patient, located on a 

belt or strap ,vorn by the patient, or positioned in a pocket or pouch on the patient. 

103331 For example, FIG. 47 shtWlS one variation of a stimulator electrode 542 attached to a 

glahrous skin surface of the foot or sole of the foot. A ground electrode 546 may be attached to 

the foot at another location. The stimulator and/or ground electrodes 542, 546 may he coupled to 

an electrical pulse generator 544, \vhic.h may be positioned at various locations on or a\vay from 
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the patient Optionally, a sensor electrode (not shown) may be attached to the patient to detect 

nt~nie or other tissue stimulation and to provide foedback regarding the efficacy of the therapy to 

optimize the therapy. The sensor may be coupled to the electrical pulse generator 544. 

(03341 FIG, 49 shows another variation of a stimulator electrode 562 attached to a glabrous skin 

surface of the hand or palm of the hand. A ground electrode 566 may be attached to the hand at 

another location. The stimulator and./or ground electrodes 562, 566 may be coupled to an 

dect1'ical pulse generator 564, which may be position,~d at various locations on or mvay from tlw 

pabent Optionally, a sensor electrode (not shov,,·n) may be attached to the patient to detect nerve 

or other tissue stimulation and to provide feedback regarding the efficacy of the therapy to 

optimize the therap_•r The sensor may be coupled to the electrical pnlse generator 564. 

(0335) [n certain variations, systems and methods for providing electrostinmlation (ES) of the 

posterior tibial nerve in individuals with OAB and lJ I, via transdenna! dect1·ica1 fields, are 

provided. Various electrodes for delivering ihe electrical stimulation may be util.ized, including 

but not limited to surface electrodes vvith and \Vithout gel, microneedle electrndes, and electrodes 

under strong pressure. 

[03361 Electrical stimulation may be directed to nerves underlying glahrous skin surfaces of the 

body (e,g., the palms and soles), Higher le've!s of power (than \>Vhat 'would be utilized and 

tolerated on non-glabmus skin surfaces} niay he uhl.ized \-vhen delivering electrical stimulation 

trnnsdem1ally, through or across a glabrous skin surtace, while remaining safo and tolerable. For 

example, stimulation of the plantar nerves or other nerves of the foot v.ia a surface electrode 

positioned over the g!abrous surface of the plantar surface is highly tolerable and results in 

sensation similar to that fbund ·with needle-based, invasive stimulation of the posterior tibial 

nerve, but in a non-invasive manner, 

[03371 Various devices or applicators may be applied to the foet and/or hand or other body 

portions in order to stirnulate nerves tmderlying glabrous surfaces on an intennittent or 

continuous basis. Electrical stimulation may be delivered via surface or rnicroneedle electrodes. 

Various devices may be used in conjunction \.Vllh implantable or injectable substances in order to 

improve electrical conductivity to a target nerve, As described supra, the various metl10ds and 

devices for providing transdermal electt'lrnl stimulation over a g!abrous skin surface may be used 

to treat a11y disorder that is impacted by neuromodulation including,. but not limited to: 
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overactive bladder, urinary incontinence, fecal incontinence,, chronic pain, depression, migraine, 

epilepsy, obt~sity, restless leg, or foot drop, The methods may be applied either intermittently or, 

if necessary, on a chronic basis, A stimulator e!ectrnde surface may be held in contact 'i-vith a 

glabrnus surface via an adhesive or an ergonomic applicator, 

10338) Feedback may be provided to the stimulator to inditate that stimulation is occurring as 

intended, This may involve an el'vlG type measurement device,, a motion sensor or other sensing 

device. This feedback loop may be intern1ittently queried so that the stimulation may be adjusted 

to ensure that the minimum amount of energy is being used to stimulate to reduce the risk of 

bums or intolerance, 

103391 In certain variations, the device may include an ergonomic \-Vrnp or cradk The sensor 

feedback may allo\-v for optimization of the positioning of electrodes based on sensor feedback 

further reducing the risk of burns or intolerance \·•vhile increasing the efficacy of the 

neurmnod ulati on. 

10340} The methods and devices described herein may he utilized to stimulate various body 

tissues, including nt~n't\ muscle, skin, vasculature, or any other organ or tissue \Vi thin the huma_n 

body. The methods and devices may be used to treat any suitable condition or perform any 

suitable function via neuromodulation regardless of vvhether the stimulation source is 

dectTonrng-netic fields, direct electric current, ultTasound, or RF fields. 

[03411 In certain variations, methods, systen1s and/or devices for performing neuromodulation 

and/or lov.,r fh.!qtwn<.)' induction therapy through g!abrous skin surfaces, e.g., through pahnar or 

plantar surfaces, are provided. The methods and system may be utilized for treating or preventing 

various conditions, such as urinary incontinence (UT) and,,.,or overactive bladder (OAB), 

[03421 For example, a patient suffering from UJ or OAB may place the g!abrous surface of their 

foot over an insole,. foot rest or foot plate applicator to provide contact benveen the glabrous 

surface of their foot and a stimulator electrode of the insole, foot rest, or foot plate applicator. 

Alternatively, a tethered or \vired electrode rnay be used without an applicator or separate from 

an applicator_ The electrode may he attached to or held in contact with the glabrous surface ,vith 

an adhesive or as a cutaneous patch. 

[03431 The stimulator electrode may be positioned over the glabrous surface along the course of 

a target nerve. The stimulator electrode may be positioned proximal to a stimulation site to 
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ensure that afferent nerve stimulation occurs, A ground electrode may be placed on ihe body as 

\Veil One or more sensing electrodes may be placed along the path of the nerve conduction or 

motor or sensory impulse, Stimulator and/or sensing electrodes may be connected or coupled to a 

pulse generator. The pulse generator and electrodes n1ay be incorporated or integrated into an 

insole, frmt plate or other applkator. Aliernatively, ihe electrodes tnay he connected or coupled 

to a pulse generator \\:-here the electrodes are not incm1,orated or integrated into the insole, foot 

plate or applicatoL 

103441 Electrical stiumlation via the stiurnlator electrodes may beg.in at a lo\.v ampl.itude and 

may slov..ily be ramped up or increased until nerve conduction is detected by the sensor electrode 

and/or detected by the patient who may signal thai motor conduction has occmTed, e.g., by 

pressing a button or other indicator. 

103451 Once stimulation is detected, the electrical pulses or electrical stimulation may continue 

for the directed duration of use or therapy. Electrical stimulation may be delivered intermittently 

to provide intermittent therapy, For example, electrical stimulation may he delivered for 15-30 

1nirmte intervals. In another example, elec:.t-rical stinmlation n:rny· be delivered continuously io 

provide continuous therapy. 

[03461 A sensor may remain in place for the duration of the electrical stimulation therapy to 

ensure that stimulation occurs the entire tin1e or substantially the entire time, and to allo\.v for 

correction or ac.,justment if the signal deteriorates. A controller for operating a pulse generator or 

sensor rnay be powered by a portable power source (e.g., a battery) or a fixed power sou.rce (e.g., 

a traditional \.val! outlet). 

(0347) In certain variations, the electrical stimulation may have of a square \.Vave electric signal 

at a fi:equenq.t of about 5 Hz to about 60 Hz at the targeted t1ssue depth. The square ,.vave 

configuration of the signal may be generated via Fourier transformation or may be a ramped 

current generated in any manner. 

[03481 The insole, foot rest, or foot plate may be remo-ved from the hndy \Vhen therapeutic 

stimulation is not being delivered, The insole, foot rest, or foot plate may be reapplied along \Vith 

a sensor patch ( \•vhich may be disposable) as i1Khcated. For example, the dectTical stimulation 

therapy my be administered on a daily basis, ,vhert~ one or more of the above steps are repeated, 

-469-



/.\ttomey Docket No.: El'v1KNNZ00703 

10349) Electrical stimulation may be delivered according to any of the variations described 

ht~rein, in a manner such that the stimulation provides rnotor, sensory and/or subthreshhold 

stimulation. Any of the various energy based stimulafam systems described herein may be 

utilized to provide therapy in various settings, e.g.; in home use or to provide ambulatory type 

therapies. 

[035()1 In certain variations, as described supra, a device, applicator,. pad, bracelet, ring or 

garment e.g., a gel pad or gel pad electrode, may include one or more electrodes, or have one or 

rnore elect.rodes coupled thereto. The devjce applicator, pad, bracelet, ring, gannent andior 

electrodes may deliver or provide energy, e.g., electrical, mabrnetic or electromagnetic, 

stimulation through or across a glabrous skin smfoce, e.g., a plantar or pahnm skin surt'hce. Pain 

receptors may be located deep under glabrous skin surfaces (e.g., located on the foot or on the 

palm) allowing the patient to have a higher tolerance to pain resulting from stimulat1on of these 

surfaces, than they might have at another area of their body. App!y·ing stimulation over these 

surfaces aJk)\VS for stimulation to be delivered at a higher frequency or power or at a greater 

strength or for a longer duration because of the higher tolerance to pain that a patient exhibits at 

these surfaces or areas. 

103511 In addition, the device, applicator, bracelet, ring, pad and/or electrode may include, c,my 

or he coated ·with one or nwre drugs, agents or therapeutic substances. For example, the 

applicator or pad 520 or electrode 522, as shovm in FJG. 45, or the applicator or pad 550 or 

electrode 552, as shO\vn in FIG. 48, may be coated with or othen:vise include a drug or other 

therapeutic substance. Optionally, one or more electrodes may be utilized \.Vithout a pad or 

applicator and the electrodes 1nay have a drng or agent coating on a surface of the electrode. In 

certain variations, the applicator, pad andior electrode may be coated \Vith a pain relief drug, 

anesthetic or numbing agent The pa.in rel.ief drug, anesihetic or numbing agent rnay provide the 

patient with an increased or improved pain tolerance or may reduce or eliminate the sensation of 

pain, such that the energy, ,~.g., electrical stimulation, may be applied or delivered at a higher 

frequency, higher pov:,rer, greater strength and/or longer duration. The drng or agent may coat a 

surface of the applicator, pad an&'or electrode such thm the drug or agent is located het\veen the 

applicator, pad and.ior electrode and the glabrous skin surface of the patient when the applicator, 

pad or electrode is applied to the skin, thereby applying the drug to the skin, The drng or agent 

may be provided in a sh)\-\' release form or as a sh.)\\' release drug or agent, such that the coating 
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provides a slo._,,. release of the drug, agent or active ingredient into the patient. Any of the 

applicators, pads, insoles, gloves, \)..'raps, braces, plates., platfr.mns, electrodes and/or other energy 

delivery devices described herein for delivering stimulation, e.g.,. through or across a glabrous 

surface, may be coated w'ith or include a drug as described above. 

10352) In certain variations, stimulation e.g., energy stirnulati(m stwh as electrical, tnagnetic or 

electromagnetic stimulation, ma_•,,.- be provided through a glabrous skin surface at parameters that 

overcome or avoid habituation of the targeted tissue to the stimulation. For example, stimulation 

rnay he provided, e.g., continuously, fi.)r 10 minutes, \Vhere the stimulation .is automatically 

paused or stopped for about a 30 second interval every IO minutes, This intermittent pausing or 

interruption of stimulation nrny prevent or overcome habituation of the target tissue, e.g., nerve, 

muscle or other tissue, to the delivered stimulation, 

103531 In one variation, the treatment parameters fbr stimulating a target nerve or other tissue 

through a glabmus skin surfr1ce, e.g., a plantar or pahnar skin surface, may include the fi)1low·ing: 

Apply electrical or magnetic stimulation for a duration of 30 minutes, pausing for about a 30 

second interval a-her 10 minutes of stimulation and then again afl.er annther l O minutes of ... 
stimulation. In other variations, the treatment parameters may vary, e.g., stimulation may be 

applied for an interval ranging from Oto 100 minutes or greater or as necessary to treat 

syrnptoms. In certain variations, for example, stimulation may be applied or provided for 20, 40, 

50 or 60 minutes. In cenain variations, for cxampk\ the pause in stimulation may be for an 

interval ranging frorn O to l 00 seconds, or 5 to 60 seconds or 20 to 40 seconds. 

[03541 ln other variations, stimulation at varying frequency may be applied or provided for 

varying times \:vith total stimulation of 20, 40, 50 or 60 minutes. In certain variations, for 

example, the change in stimulation frequency may be for an interval ranging from O to 100 

seconds, or 5 to 60 seconds or 20 to 40 seconds, 

[03551 In another variation, a sensor (e.g., ElVl(i sensor) may be utilized, ,vhich may detect 

signs of habituation, e.g., decreased stirnulatio11 or excitation of a target nerve, muscle or other 

tissue (or lack of any resulting stimulation) or a reduced response to stimulation, Through a 

feedback loop, detection of habituation or stimulation levels by the sensor, may automatically 

cause the stimulator to pause or stop delivery of stirnulation to the target nerve or tissue fr.ff a 

predetermined interval or duration or until habituation is no longer detected, ln any of the 
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variations described herein, the stimulation may be paused automatically, manually or via other 

controls or via an electrical pulse generator or controller in a predetermined or preset nrnnner 

and/or based on feedback provided by a sensor. 

(03561 In certain variations, electrical energy or stimulation may he applied to glabrous skin 

surfaces through electrodes, e.g., conductive m:icrone,~(l!e patches, needles, or other electrodes, or 

by utilizing any of tl1e devices or applicators described herein. Various electrodes, devices andior 

applicators J-hr providing stimulation may be applied to plantar or palmar surfaces of a patient.. 

For example, if applied to plantar surfaces, electrodes may be app!.ied to one fr.lot or both feet. ln 

cases \Vhere the stimulation is applied to one foot, the other foot may be used as ground, i.e., 

stimulation may be delivered into one foot and out the other fbot. Various conditions may be 

treated using the devices, applicators and/or electrodes and/or the various methods,. therapies and 

treatn1ent parameters described herein, e.g., urinary incontin,~nce, ov,~ractiVt\ bladder, epilepsy, 

rnigraines,. and depression, etc. 

[03571 In certain variations, treatment of a patient using electrical stimulation may be monitored 

and/or adjusted based on the detection of feedback signals using prirnarily F-wave detection or 

based on the detection of F-waves or rvl-\.vaves, e.g., in a foot or hand. For example, detection of 

an F-wave or F-vtave feedback (e.g., via a sensor or electrode sensor) may be used in rnonit.oring 

and/or to adjust the applied stimulation therapy. Optionally, stimulation rnay be ramped up until 

an F-\vave is detected and then adjusted as necessary, F-\vave detection measures neP...-e 

conduction velocity. F-,vave detection may be used as opposed to H-ret1ex detection, which 

measures reflectory reaction from musdes. In other variations, optionally both F-wave and H­

reflex detection may be used or solely I-I-reflex detection n1a,y be nsed. Stfrnulating to a sub­

motor stimulation may be performed. In certain variations, F-waves, M-waves and/or H-reflex 

may be detectt!d in the foot, hand or other body pan. 

[03581 Electrical energy may he applied or delivered using any of the devices, applicators or 

electrodes described herein at specified frequencies and/or parameters or using various duty 

cycles. In one exan1ple, electrical energy may be applied at a frequency of 5 Uz to 20 Hz (e.g., to 

provide supermaxin1al stimulation) in a train of 5 pulses follovved by a 1/4 second break, and 

then another train of 5 pulses. Up to 10 pulses per treatment cycle may be provided. The train of 

.10 pulses can be repeated as needed. In another example, a train of l O pulses fol1ow,ed by a break 
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and then another 10 pulses may applied, e.g., at a frequency of 5 Hz w 20 Hz or at about 20 Hz. 

The 1 /4 second break time may be varied as ,;veil as the number ofpulses applied and the number 

of cycles. This pulsed treatment may he applied through one or more or several cycles. The 

pulsed treatment or stimulation may produce F-waves \vhich may be detected. ln certain 

variations, any of the treatment parameiers as described herein tnay he applied ,vhere only half of 

the pulses are stimulatory, e.g., one or more cycles of pulses may be provided at 20 Hz, ,vhere 

only half of the pulses are stimulatory. 

103591 In other variations, the treatment paran1eters may vary, e.g .. , stimulation frequency may 

be applied for an interval ranging from O to 100 minutes or greater or as ntx:essary to treat 

syrnptorns follo\.ved by a varying frequency for a tiJne interval. In certain variations, for exmnple, 

stimulation at certain frequency may be applied or provided for varying times ,vith total 

stimulation of 20, 40, 50 or 60 minutes. rn certain variations, for example, the change in 

stimulation frequency may be for an interval ranging from O to 100 seconds, or 5 to 60 seconds 

or 20 to 40 seconds, 

[03601 Certain frequencies, e.g., frequencies apphed at greater than 20 Hz, may lead to a painful 

condition called tetany (i.e., painfol, in-voluntary muscle cramping), \vhic.h is an indication that 

the upper level for frequency has been reached in the patient. Tctany may be monitored using a 

sensor, e.g., an EMG sensor or Electromyography, to provide feedback regarding tetany, Tetany 

may he distinguished by EMG. FIG. 50 shmvs an example ofan HvlG reading sho\.ving a gradual 

increase in the detected level of stimulation or electrical activity', up to a level \vhere tetany is 

likely experienced. Once the system detects the beginning of tetany or provides tetany feedback, 

the treatrnent frequency or pm.ver (of the stimulallon delivered by an electrode or device) may be 

reduced, adjusted or halted automatically or manua!.ly. The frequency at \Vhich tetany is 

experit~nced may vary in difforent individuals, 

[03611 In one variation, a treatment device or applicator for delivering energy, e,g., electrical 

energy, may include a platform w'ith one or more n1icroneedles, microueedle electrode,. or other 

elect-rodes positioned upon the platfonn. Microneedles rnay vaxy in length tn penetrate different 

layers of the skil1, e,g., to penetrate a callus on the skin. A patient 1nay place their foot upon the 

platform lo receive treahnent. Optionally, a separate strap having a feedback/mon1toring 

electrode or electrode sensor u:iay he \\Tapped over the foot to place or position a 
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feedback/monitoring electrode on the patient. The strap and feedback electrode or electrode 

sensor may he coupled to the platform or be separate. rn another variation, the stinmlatory 

electrode may he positioned in a shoe,. sock or glove ofa patient. In certain variations, a TENS 

electrode or stimulator may be utilized. 

10362) Detection of stimulation, ex,:itation, or conduction using a sensor may provide 

information to optinrize or adjust the applied therapy. If no or reduced stimulation, excitation, 

dect1-ical activity, response, F-waves, and/or E1VIG is detected during treatment, this rnay be 

indicative of a mis-positioned .frmt, paln1 or other body part rdative to the one or more electrodes 

or the device or applicator, 

103631 Various conditions may be treated using th,~ devices, applicators and/or electrodes and/or 

the various methods, therapies and treatment paranieters for providing stimulation as described 

above, e.g., urinary incontinence, overactive bladder, epilepsy, migraines, and depression, etc. 

[03641 ln certain variations, electrical, electromagnetic, magnetic energy and/or other energy 

may he utilized to provide stimulation according to any of the systems and/or methods described 

abo'vt~. 

[03651 The present invention may use electrical stimu!aiion of one or more of the Ulnar nerve, 

the !'viedian nerve, the tibial nerve, or other nerves, either alone or simultaneously, separately or 

with other typt$ of therapy to treat various neurological conditions, including neuropathies, 

migraine, pain,. headaches, depression, epilepsy, post-traumatic stress disorder, overactive 

bladder, incontinence, sub,:utaneous fat, effects of stroke, mernory enhancement, ete, In some 

e1nbodhnents, treatxnent can he cmnbined vdth certain dnrn.s tn increase treatment effectiveness. 
. ~ 

[03661 Devices used to stimulate one or more of the Ulnar, ~vkdian or Tibial nerves can be a 

completely external device, a folly implantable device or a device that comprises both external 

and internal components. The devices typically comprise a pulse generating component that 

provides an ekctt·kal v-.:ave form as output. The electrical pulse comprises certain typical 

parameters, such as pulse width, frequency·, number of pulses and amplitude among other 

parameters. The choice of parameters may depend on the nerve, the location of the electrodes, 

the desired effect sought and the amount of time the therapy treatment occurs. 

[03671 One method of using the present invention is to stimulate one or both of the Ulnar and 

i\:ledian nerves to treat migraine. The Ulnar and Median nerves innervate portions of the arm aud 
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hands. HG. 5 LA shm,vs the anterior o:r pa!mar view of the forearm and the Ulnar nerve. FIG. 51 B 

shtwvs the anterior view of the n1taneons distribution of the Ulnar nerve. FIG. 5 l C shows the 

posterior vie\v of the cutaneous distribution of the Ulnar nerve. FIG. 52 sho\vs a dose up vie\v of 

the Ulnar nerve and its branches including the pahnar branch. FIG. 53 shows a close up pahnar 

vie\v of the palrnar branch of the Ulnar nerve including the area of sensation. 

[03681 FIG. 54A shO\vs an anterior view of the f\-Iedian nerve of the forearm including the 

Median nerve's palmar brand1. FIG. 54B shc.n,vs the anterior or palmar vic,.v of the tv1edian 

nerve's cutaneous innervation. FIG. 54C shows the posterior or dorsal vie-.v of the lVledian 

nerve's cutaneous innervation. FIG. 55 shows a c!.ose up anterior or palmar view of the iVIedian 

nerve's palmar branch in the hand and its area of sensation. 

{0369) HG. 56A shows fae anterior view of the forearm including the Afodian and Ulnar and 

their respective pa.lmar branches. FIG, 56B sho,vs the anterior or palmar .,,...ie,:v and the posterior 

or dorsal vie\v of the distribution of the cutaneous nerves 

10370) FIGS. 56C-56F show branches of the Tibial nerve, electrode placement and innervation 

of the plantar portion oftht! foot In FIG. 56C, the Tibial nerve and its branches arc shov,111 

extendinQ from the Sciatic nerve. The Tibial nerve continues to the bottom of the foot as shO\\.' in , .... , 

FIG. 56D. FlG. 56E shmvs possible placement of electrodes 5602 and EMG pad 5604 containing 

rnuhi electrodes, aH of vvhich are connected to controller 5604. Both electrodes 5602 may be 

microneedles or both may be patch or surface electrodes or one may be a microneedle electrode 

,vhile the other is a patch electrode, FIG. 56F shows ho,.v placement of the electrodes correspond 

to the various cutaneous innervation regions on the bottom of the foot 

(0371) FIG. 57 is a diagram sho\ving a mapping of the human cortex as laid out against the 

various lobes_ An area of possible interest related to the present invention is the primary motor 

and somatosensory cortex, As is knmvn,. sensory inputs and motor outputs are arranged along 

each of these two cortexesa Hmvever, the hmnan body does not scale perfectly proportionally 

across these cortexes, In order to understand bow·· the various parts of these areas relate to the 

body, it is helpful to vkw a ,:ortical homunculus. The cortical homunculus is a physical 

representation of the hmnan body, located within the brain. A cortical homunculus is a 

neurological "map" of the anatomical divisions of the body, There are t\vo types of cortical 

honmncn!i: sensory and motor. 
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10372) For example, as is show· in Fr(L 58, different areas of the human body take up different 

cortical "real estate" of the somatosensory cortex. One can see by sud1 mapping, that the hand 

takes up much more of the somatosensory cortex than, for example, the head, neck or trunk, even 

though physically, the head, neck and trunk take up more physical space on the body. 

10373) A different ,vay of visualizing the cortical homunculus in FIG. 58 is sho"\vn in FIG. 59A 

and 59R As shm,vn in FIG. 59A, that the human hands and face, including the lips and tongue, 

take up a larger part of the cortex es than is proportional to their size relati .,,...e to the rest of the 

human body .. 

[03741 FIG. 60A sho\vs a11 exploded vie\v of the ,~xterna1 generator or t:ontroller that can be used 

in some embodiments of the present invention. The external generator.icontroller has housing 

6002 \vhich contains internal components. The internal components rnay include a 

microprocessor, memory, a battery, on/off s,;vitches and various other electronic components lbr 

storing various operational and functjonal progran1s and executing those programs in accordance 

\vith a desired instruction set for the relevant indication or neurological nialady. Such programs 

will include hut. not be limited to instrnctions related to the para.meters for electronic pulses w11ich 

emit from the electrodes. They t:ypical instruction set \:vill include the desired pulse v-vidth, 

fr1~quency, amplitude and the desired time intervals, and possibly, time length, lhr the therap),r. 

The instrnctions mav include rnore or less information as desired. such as burst modes, hfoh .... .• ' ~· 

frequency sequencing, coordinated reset fonctions and t.he like. In addition to de!iv-ering pulses, 

the generatoo'controller may also contain electronics for sensing F and fv1 waves, and the ability to 

display, interpret and/or act on such sensed F and rd ,vaves. "Acting on" may mean that the 

controller analyzes and determines whether the parmneter instmction set requires iH.tiustrnents in 

order to maximize therapy .effectiveness. lfan adjustment is required, the instruction set \\'ill 

either make an automatic adjustment or send an a!.ert or other imfonnation to the display to 

prompt a manual adjustment. 

[03751 FIG. 60B shmvs the external generator/controller in FIG. 60A in a non-exploded vie,v 

with electrodes 6004 and 6006 and F/Jvt wave sensors 6008 all connected via insulated ,.vires. The 

display 6010 shmvn in this example displays an j\J-\vave confirmation result 6012 and an F-wave 

djsplay 6014 that sho\vs the f~,;.vave percent.. The display may shov,,r other infonnation such as the 

pulse parameters descdhed above. In some embodiments, the external generator.icontroller 
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provides a manual mode s,.vitch for determining w-bich mode the system will be set to. It also 

contains an on/off s,1,,,itd1 and a display for displaying various infrmnafron relating to the therapy 

and/or pulse parameters. The system may include two electrodes, one of·which can be a 

percutaneous micrnneedle electrode and one a return electrode. It should be understood, though, 

that any of tl1e sys1en1s may contain t:v,w surface, or skin, elect.rodes or t1»vo percutaneous 

microneedle electrodes or one microneedle electrode and one surfuce electrode. The microneedle 

electrodes m.ay be similar to those disdosed herein, or to those already known in the an and 

currentlv sold on the tnarket. This embodiment rnav also have one or n1ore Ei'v1G sensing ... ..,. ...... 

electrodes to sense F-Wave and J\,f-\Vave elect.rod($. All the electrodes may be connected to a 

generator/controller via a connection c,ihle or wireless connection. 

[03761 FIG. 60C shmvs another embodiment of a generator/controller. This generator/controUer 

can have aH, some ot: or additional attributes as those generator/controll,~rs disclosed herein. FIG. 

60C has the components in a compact, portable case, It may have advanced features., such as 

wireless commnnicat1on, such as Blnetooth, or other wireless technolog:y, and the ability to 

comm1.mkate \·vith current smartphones or other computers via different applications, For 

example, any of the embodiments disclosed herein may include a controller ,vhich sends, and 

possible receives, data to/from a centralized server '>Vireless!y. The connection rnay he via wq'i, 

Bluetooth, cellular connection etc. The controller may be a smartphone, tablet, or other computer 

and/or nrny commtmicale \vith a snu.utphone, tablet, or other cornputer. The data sent from the 

controller and/or received by the controller may be anonymous or patient specific data. The data 

sent/received may be spedfic to one person or may be aggregate data of rnore than one user. 

10.377) Ahernative!y, all or some of the functions of the generator/controller 1nay be incorporated 

into a mobile computing device, such as a smart phone, tablet, mobile phone etc, The mobile 

computing device may include an "app" or apphcaiion installed on the rnobile device, \.Vhich 

controls the functions ofthe electrodes, display and!or mobile device. The electrodes rnay be 

incorporated into the casing of tl1e generator/controller, for example in a ball or ha.ndhe!d format. 

The electrodes may be incorporated into a casing ,vhich is physically attached to a mobile 

computing device. Ttw casing m.ay be po,),.'ered by the mobile cornputing device or nrny he 

pov.rered separately. Electrodes may be dry and built into the case for stimulation and Erv1G so 

that the user is in contact ,vith the electrodes when the case is gripped. Electrodes may 

alternatively be \vet and replaceable vvith attachrn.ents, such as snaps, which attach to, or connect 
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h.\ the case. The app may use an EMC· incorporated into the case, or may use accelerometers in 

the mobile device itself to measure intensity of stimulation. Since the gripping oft.he case may 

ca.use the fingers of the user to lay on the touchscreen display, the touchscreen may sense 

contraction of the fingers/hand and give an indication of stimulation presence/intensity. The 

touchscreen may sense the nrnnner in \\1hich the fingers n1ove (dist,mce,. direction, number of 

fingers etc.) or w·ith JD touch, the pressure on the screen may be rneasured. 

103781 The generator/controller an&'or electrodes rnay also be incorporated into a glove. 

103791 FIG. 60D shows H.mr exemplary patch electrodes that are suitable to use \.Vith the present 

invention. Patch 6011 is a patch electrode \Vith only one surface ele,:trode contact area, l. Patch 

6012 is a patch electrode configuration where the pat,:h contains 2 electn_)de contact areas, 1 and 

2. Likewise, patch 6013 includes 3 electrode contact areas, l, 2 and 3. Patch 6014 includes 4 

contact areas, 1, 2, 3 and 4. Pat.ch 60 "I 5 includes 5 electrode contact areas, Yvith one contad area, 

G, being configured to serve as a possible ground for the other electrodes. 

10380} FIG. 60D shmvs a few offhe different configurations of.electrodes. These contact areas 

can be equally spaced or spact!d according to the anatomy of the desired stimulation area. For 

example, in patch 6014, contact area 4 may be the same size or snrnller or larger than contact area 

3 depending on the stimulation area desired. Additionally, FIG. 60D sho\v patch electrodes, but it 

should he understood that the descriptions here are translatable to m.icn.meedle electrodes used 

alone or in conjunction \Vith patch electrodes or fully implantable electrodes or both. 

[038.11 FJG. 6 lA shO\\'S electrodes designed for the palrnar surface of the hands along \Vith F!fvf 

\:vave detecting electrodes 6105. In FIG. 61A, contact electrode(s) 6101 are placed across the 

upper palm p01tion of the hand and second electrode 6102 is place across tov,lards, near or on the 

heel of the hand. The electrodes are connected to ge.11erator/coniroUer 6104 and electrical pulses 

are delivered to the hand per the instructions on the controller, Depending on the length "L'' and 

placement of electrode 61 OC electrical stimulation of the hand \Vill stimulate the Median or the 

Ulnar nerve or both. It should be understood that depending on the therapy and other 

considerations, the desired stimulation may be either one or both the Ulnar or !\.-fodian nerve, 

103821 FIGS. 61 B-61 G shows electrodes ,vith a length L' and L" (L" may be the sarne or 

different size from L ') that are placed in a manner that will increase the likelihood that only the 

i\-Jed.ian or Ulnar nerve will be st.inmlated, if that is the desired stirnulation result. For example, 
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FIG. 6 l B shovvs electrodes 6 l 06 and 6108 placed in a m.anner that \vill either preferentially or 

only stimulate (depending on the parameters and desired therapy) the Ivkdfan nerve. FlG. 61 C 

like\vtse shows placement of electrodes 6110 and 6112 to preferentially or only stimulate the 

Ulnar nerves. FIG. 61 D shows an exemplary external stimulating pair ofpatches 6114 and 6 l 16, 

each containing t-\vo electrodes (A and B) that can be used to alternatively· stimulation the Ulnar 

and Ivledian nerve if that is the desired stimulation therapy. FIG. 61 E shovvs electrodes 6118 and 

6120 on the posterior portion of the hand to stimulate the Ulnar nerve. FIG. 6lF sho,vs 

electrode(s) 6122 on the anterior portion of the hand and electrodes 6124 on the posterior portion 

of certain fingers to stimulate the Median nerve. It is important to note that in FIG. 61 F, one, t\vo 

or all three fingers could he stimulated depending on the desired stimulation result sought FIG. 

61G shows electrode 6126 placed on the anterior and electrode 6128 placed on the posterior 

portion ofthe hand to stimulate both Ulnar and l'vfedian nerve simultaneously. 

{03831 FIGS. 61 A-61 Ci are exemplary only. The present inventjon contemplates placing the 

elect.rock~ pat<.:hes in one or more of the combinadons listed above, or in other combinations, as 

required to achieve the desired stin:mlati011 therapy. Also, the present invention contemplates 

using single patch electrodes or one or more patches vvith t.vo or rnore electrodes each that 111ay 

stinmlate v,..-ith a more refined or focused field. For example, it is knmvn in the art to use ''"anodal 

guarding" to localize the electric field to stimulate the desired areas while electrical "guarding" or 

reducing the field to not stinrnlate those other areas srnTmmding the particular focus of the 

stimulation therapy. Addit1011a!ly, \vhHe not shown in FIGS. 61B-61G, the invention contemplates 

that sensing electrode(s) (as shown in FIG. 61A) 1nay bt\ used in these combinations. FIGS. 61A-

61 G shmv patch electrodes, but it should be understood that the descriptions here are translatable 

to microneedle electrodes used alone or in conjunrtion ,vith patch electrodes or fully irnplantable 

electrodes (such as those disclosed belo,v) or both. 

103841 The type of energy deHvered to the nerve or nerves during stimulation by the device may 

ckpend on the pulst~ parameters. For example, in one therapy type, the pulse parnmeters have a 

frequency of some\vhere bet\veen about 1-20 hz,. a pulse \Vidth ben.veen about 0-500 

microseconds and an amplitude of bet\veen about O and 90 rnA. In another therapy, high 

frequency stimulation can be used, nam.ely frequenries from about 20 hz up to about 10,000 hz. 

Such high frequencies can be effective using either external electrodes, or fully implantable 
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electrodes, or hofa. The electrndes are placed in a location to stimulate the Ulnar nerve, the 

Median nerve or both nerves. 

103851 The energy pulse amplitude nury also vary during the treatment. This modulation can 

increase both comfort and efficacy. For ex.ample, the pulse energy applied to the electrodes may 

bt~ at 100% amplitude for X pulses (fbr example, 5 pulses) and then at a lmver amplitude (for 

example, 50°.{, mnplitude) for Y pulses (for example,. 5 pulses). The pulse amplitude and length 

may vary, for example, there may be two amplitude levels, or 3 or more. The different amplitude 

durations may be the san1e, or they n1ay be different The ampl.itude variations may be preset, or 

may be reset during the use of the device. 

103861 FIG. 62 shows one example of varying amp!itmks ,vhere the amp!itmk magnitude is 

l O(YVii and 50°.{,, each for 5 pulses, alternating beh:veen 100% and 50~·:o amplitude. !\-fore 

complicated variations are also effvisioned. For example., the amplitude may vary in a sine 

function, or a rnultiple level functjon i;vith the different arnphtude 1.engths varying per amplitude. 

The amplitude variations ma:y be the same across users or custom to each user, or even each user 

expenence. 

[03871 The parameters of the amplitude function include amplitude as a percent of rnaximum, 

amplitude time length, amplitude number of pulses, number of difforent amplitudes, order of 

difTerent amplitudes, etc. These parameters may be cornnumicated to a rernote server for analys.is 

to optimize treatment of individual users in the future. The data may also be aggregated 

(preferably anonymously) to develop lTeatment algorithms for different patient populations. 

Effectiveness input from the individual users may also be incorporated into the algorithms, for 

example pain level over time, t:(nnfon level, medication taken etc. 

103881 Similarly, pulse frequency parn1neters can also be xnodulated. Similarly, pulse \vidth 

parameters an also be modulated. 

10389) In some embodim.ents of the device, an amplitude (and/or frequency) modulator w:fopkr 

may be added to a commercially· available TENS (Transcutaneous Electrical Nerve Stinm!ation) 

device. This adapter would modulate the amplitude and,,..or frequency of the signal produced by 

the TENS device so that the s.ignal delivered to the user v1a the dectrndes can be optim.ized for 

comfort and efficacy. 
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10390) Some embodiments alio\.\' the user to use the device inconspicuously, for example at work, 

or in a meeting. The electrodes may be part of a phone case so that the user's hand is in contact 

,vith the electrodes ,.vhile holding the phone. The electrodes rnay be part of a beverage mug, 

computer mouse, steering \vheel, etc. 

10391) Feasibility Study. 

[03921 A feasibility study 'Was conducted stinrnlat.ing the Ulnas and Median nerve of the hand, 

and the Tibial nerve of the foot The fol!o,ving paragraphs are the steps taken during the study, 

One should 11ote that it is recognized that these steps are not exdusive and more or lb.ver steps 

may be taken. Additional, \vhi!e the frasibi!ity study oc.·curred under a controlled setting, such 

limitations are not required for the invention in practice. Therefore, these steps, the parameters, 

etc., are to shm.v the one implementation of the invention, but do not restrict the invention in any 

way, 

[03931 A study \Vas performed to assess the nc.m-invasive peripheral nerve stimnlation de•....-ice to 

treat triggered migraine attacks .. Stimulation \Vas introduced to the palmar surface of each hand 

(distal branches of median and ulnar nerves) and plantar stu-face of each foot (distal branches of 

posterior tibia! 11erve). 

103941 rvlethods 

[03951 Volnnteer participants \li?ho met ICHD-HI beta criteda fix episodic migraine '\-Vithout aura 

were given an intravenous infasion of dvcervl trinit.rate to triuuer an attack. Trhmered attacks 
....... ~·... .,. ,i..,. ...... - Q, .... , 

\-vere then treated w·ith the peripheral nerve stimulation device: 15 minutes at each extremity, in 

randmn order. The priniary outcmne measme was pain relief (i.e. mild or no pain) al t\vo hours. 

103961 Results 

[03971 See FIG. 64 for the follmving discussion. Seven patients \Vere. enrolled: 5 ,vomen, 2 men; 

mean age 33.7 years (SD 11.5). tv1ean headache frequency was 7.1 (SD 2.8) days/month. Five 

successfully had a migraine attack triggered. The rnean time to trigger was 1 l O minutes (SD 65). 

Oft.he five, 4 (8m'o) had mild/no headache at t\.vo hours. One needed headache rescue medication 

at 2 hours. Of four \Vith tb!lovv-up data, none had recurrent headache \-vithin 24 hours. 

103~>81 The details of the use of the device to treat a migraine follows, This is an example of using 

the system, but is not the only way to stin:mlate the Ulnar, Median or Tibial nerves. 
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10399) The operator (physician, physician's representative, company representative or patient) 

connects the stimulator, electrode patches, and ET'v1G electnxies to the generator/controller at their 

appropriate connectors. The operator then places the electrode patches on the palmar surfaces of 

the patient at the correct locations per the instructions for use (see FIGS, 61A-6 l G for examples 

of the placement locations} Additionally, two or more small, self-adhering EMG fomnihydrogel 

patches ,vere placed over the Ulnar muscle during palmar stimulation to provide rea1-time 

electromyographic evaluation of nerve stimulation. It should be noted that the ,vhether the patches 

and F/rv1 wave electrodes are placed on the hand prior to connecting to the generator/controller or 

afwr is not important, The patient is typically seated cornfortably and each hand is stinrnlated. The 

stimulation can be for each hand at the same time, one at a time or just one hand alone, In a recent 

study of 7 patients, each hand \Vas stimulated one at a time i<)r 15 minutes each. 

(04001 Once the electrodes are connected, the generator/controller is turned on to the lowest 

setting in pretreatment confinnation mode. The operator increases the setting of the pov,,er until 

the patient experienct$ maximal stimulation as de1nonstrated by finger-curl or until the !i1nit of 

patient tolerability is reached or the maximum po\:ver setting is reached. During confim1ation 

mode, the system displays the pcnver setting, captured Ivl ::: and FLhvaves, and the battery pm.ver 

statm indicator. 

[04011 Once the po1Ner setting has been determined, the power setting is set by the operator via 

the current control knob, if net:essary. The operator 1Ktuates the mode button to start the t:reatn1ent 

mode. The embedded sothvare of the generator/controller then automatically completes a 15-

minute session of treatment at the pre:::determined output cycle, In this configuration, the 

operator does not adjust the settings of the output of the generator/controller during the treatment 

The output screen displays the captured electromyographk:al \>Vaves during treatment, a timer, and 

a battery power status indicator. 

[04021 After the 15-minute treatment is complete, as detennined by the internal softw,are timer,, 

the generator/controller returns to non ::)treatment mode (no output to the treatment leads and no 

El\lG capture/display). The operator turns the generator/controller off and removes the electrodes 

from the patient's hand and optionally repeats the treatrnent protocol on the second hand, 

[0403] An example of a Set up Procedure: 

10404] Check tht! battery kveL 
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10405) Place the electrode on the palm (FIGS. 61,\-G), Locate the placement site for the 

electrode. The med1an and Ulnar nerve access sites are located on the upper and base of the palm. 

To prepare the electrode placement site, use an alcohol pad to dean the skin area surrounding the 

identified placement site. Place the patient in a comfortable position, supine or sitting, for easy 

access to the placement site. Open the electrode package, remove the electrode then remove the 

backing to expose the patient contacting side. Place the electrodes patient contacting side over the 

identified and deaned placement site. Hold the electrode pads parallel to the placernent site and 

place the electrode pads. Connect the electrode electdcal \vi.re lead to the signal 

generator/controller. If one desires to use the F/M \Vav'-.~ electrodes to confirn1 th(\rapy, then add 

t\vo or more sma!L. self-adhering fi)am/hydroge! patches to the hand, Cable leads ,v.ill connect the 

electrodes to the device to monitor and record l\·1-\\iave and F-Wave appearance. 

(040<.il Determine Ctment Setting for Therapy. Turn on the signal gen'-.~ra.tor/controHer. In onfor to 

determine stimulation of afferent patlnvays,. inte.rmittent pulses are masked to confirm and record 

l\--1-\vaves and F-waves, By default, the current \\>hen the signal generator/controller is powered on 

is OmA. S!m-vly increase the current amplitude (90mA maximum level in the paitic:ular 

generator/controller used) to the patient's maximum tolerability while observing the patient's 

hand for a response. Patient response is genernl!y a finger curl, flex or fan, or Rn extension of the 

entire hand. The patient may also repm1. a tingling sensation across the palm or heal of the hand. 

Once the patient's maxinmm tolerability js reached, reduce cmTent an1plitude setting by one level. 

By observation, confirm M-wave appearance and confirm active neurnstimulation of the l\.fodian 

and Ulnar nerves via F-Wave appearance on tht• feedback monitor. If the incremental adjustment 

of current amplitude fails to e!idt finger curL. flex or fan, inactivate the current (OmA) and 

wposition the electrode slightly. Resume therapy using the preceding instructions. lf repositioning 

the electrode and repeating the cmTent step-up procedure tails to elicit patient response, discard 

the electrode, Open another electrode, and repeat the procedure on the other hand. 

104071 Conduct therapy, A.faer the current level is estabiished, the operator ,.-,._.,m initiate 15-

minutes ofongong electric st.imulation. Begin therapy at the current amplitude detem1ined above, 

The cmTent can be adjusted to frH .. :rease or decrease the cunent level at any tirne during therapy, In 

order to determine stimulation of aJforent pathways, intermittent pulses are masked to confirm 

and record M-\va-ves and F-,vaves, \Vhen the therapy time has elapsed, inactivate the current 

(OrnA). 
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10408) Repeat Treatment Session. Repeat the steps above on the oppnsite hand then complete 

treatment session. 

104091 Co1nplete Treahnent Session. Turn off the signal generator/controller .. Remove the cable 

leads fro1n the electrodes, The treatment session is now co1nplete. Remove electrodes from the 

patient. The skin may be deaned V-lith \vipes to n.~move gel residue on the skin from the 

electrodes. 

1041 OI In the study conducted, the stimulation system that cornprised an electrode that connected 

by a.n electnc:al cable to a battery::: pcnvered pulse source (electri.cal signal generator/controller). 

The signal generator/controller produced an adjustable electrk:al pulse that traveled to the brachial 

nerve plexus via the l\fodian and Ulnar nerves ,vhen apphed to the palmar surface oft.he hand. 

1041 ll Study device details: 

104121 The electrode ,vas placed onto the hand and used to stimulate the :rvtedian and Ulnar 

nt~nit$ on the hands .. The system consists of a 9 volt battery pmvered electrical signal 

generator.icontmller with electromyographicaJ capture, disphl).t, and patient contact leads and 

electrodes. 

104131 The generator/controller housing is a plastic enclosure ,vith an on/oiT S\'i>ltch, adjustable 

current control, mode s,vitch button, and LCD screen facing the operator. The generator/controller 

has connections for a stimulation electrode (output), return electrode (input) and two 

electroxnyographk (EMG) capture electrodes (input). The generator/controller housing has a 

removable door for replacement of the 9 volt battery. The housing encloses the printed circuit 

board asse1nbly and prevents contact by ihe user \Vith the internal electronics. 

104141 Physical Principles to External Generate Output 

[04151 The generator.icontroller is a 9-volt battery pm.vered, microprocessor controlled, electricaJ­

neural stimulator \Vith embedded sofhvare that delivers pulses of DC energy to the patient via the 

stimulation and return electrodes. The device simultaneously reads electromyographica! signals 

from the patient via the Hv1G electrodes and displays them on a display screen, The goal is lO 

stimulate the Jvledian and Ulnar nerves of the treated hand. 

10416) Electrical Current Settings 
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I 0417) - There is an adjustable dia! to increase/decrease current setting levels \vit!1 a current 

range ofOmA to approximately 90mA, The signal generator/controller display has a current 

setting readout. /\t level 0, the device produces 01nA current 

10418} - Pulse characterist.ics: 

[04191 - Used a fixed pulse frequency of 20 Hz, but can be 0-lOOOhz 

10420] - Used a pulse ._.vidth of 200 microseconds but range can he 0~500 mkrosec.:onds 

10421 I - Used a generator/controller ,vith max amplitude of 90rnA, but range can be up to 

200mA 

104221 ~ Sqnare ,vaveform, but can use other shaped \vavefbrms 

104231 Stimulatio11 Signal Progran:1 

[04241 See FIG. 62, \Vhich sho\vs the pulse train used in this study for the fullmving discussion. 

The generator/controller used embedded soth-vare to output patterns of tnonophasic squme ,v;.we 

DC energy at a 20 l-lenz frequency. The amplitude of the square waves of the systen.1 is adjusted 

by the current controller on the generator/controller in ordt.~r to achieve complete stimulation. The 

output program used in this study consisted of patterns of 5 pulses of maximum stimulation 

fotkn.ved by 5 pulses of hatf-nmximum stimulation for a 15 minute long preprogrammed 

treatment tirne. But other paradigms can he used. 

[04251 During initial testing of the system, the 100~1ii/50?·o duty cycle enabled neurostimulation of 

the peripheral nerves without inducing tetany (nmscle pain), The m.axinunn length of maxirnal 

neurnstimu!ation vdthout tetany using a 20 Hz pulse train \.Vas found to he 0.5 seconds (10 pulses 

at 20 Hz)_ Trains of pulses at this frequency ,:vere also found to be tolerable as long as there \Hts at 

least 0.25 seconds of norHnax.imal, or resting, stimulation between trains. 

104261 The stimulation of the peripheral nerves -,,vith the system is intended to be tolerable for the 

patient \Vhile generating neural stimulation. Jn this study, the duty cycle, frequency, shape, lengt11 

of each pulse, and length of the treatment program \Vere fixed, and the amplitude nftbe square 

\vaves \vas adjustable by the operator, 

104271 Principles of Electronl'{Oe-·,raphy 
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I 0428) See FlG, 63 for the following discussion. The system also captures and displays. 

electromyographic infomlallon during the t1·eatment. Electromyography is the study oft.he 

electrkal shna!s in the muscles for analysis of the behavior of the muscle or nervous svstems in a 
...... ~ .,J' 

body. During electrical neural musde stimulation, signals called ~vl-vvaves and F-,-vaves are 

created by the body in the stimulated nmscles and nerves in response to the electrical stinmlation. 

In neuroscience, the rvt-\Vave is the first, and the F-,vave is the second, voltage change observed 

after electrical stimulation is applied to the distal region of a nerve. F-\vaves are often used to 

measure nerve conduction velocit_•,,.-, and are particularly useful for evaluating conduction 

problems in the proximal region of nerves (i.e., portions of nerves near the spinal cord). Th,~ 

signal is called the F-,.vave because it \Vas initially recorded in the fbot muscles. 

[04291 In a typical F "vave study, a strong electrical stimulus (above maximal muscle 

stimulation levels) is applied to the skin surfoct! above (proximatly to) the distal portion of a nerve 

so that the impulse travels both distally (to\vards the muscle fiber) and proximally (back to the 

motor neurons of the spinal cord; these directions are also kno\vn as orthodromk and antidromk 

respectively), \Vhe11 the orthodrom.ic stimulus reaches the muscle fiber, it elicits a strong J\1 U 

response indicative of muscle contraction CM::\vave). When the antidromic stimulus reaches the 

nmtor neuron ceH bodies, a s.mall portion of the motor neurons fire in the other direction m1d an 

orthodromic \Vave travels back down the nerve tmvards the muscle. This reflected stimulus 

evokes a small prnponion of the umsde fibers causing a small, second compound muscle action 

potential (C\-'IAP) called the F::lwave. 

104301 FIG. 63 shmvs a graph of detected voltage vs, tirne and shows )VI-,vave 6304 and F-,vave 

6306 following stimulation 6302. This type of graph may be displa,yed by the controller to the end 

user. Alternatively, a different parameter of an l'vI-,vave and/or an F-wave may be displayed to the 

user, such as \Vhether or not the 'Wave exists, the amp!.itude of the \.Vave, the travel ti.rne of the 

\:vave, etc. 

[04311 The generator,icontroller may capture and display both the !'vI~\\1ave and F-wave on the 

d.isplay screen during confinnation and treailnent 1nodes. Being able to vie\v the MT:waves and 

F waves during treatments allO\vs the operator to confirm maxirnal stimulation of the nerve in 

question (Ulnar, l\fodian or Tibial) and its branches in the feet; and the median and Ulnar nerves 

in the hand. 
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10432) Example of Data Processing System 

[04331 FIG. 65 is a block diagram ofa data processing system, which may be used \Vith any 

embodiment of the invention. For exam.pie, the S).tstem 6500 may be used as part of a controller, 

server, mobile device, hand piece, computer, tablet, etc. Note that while FIG. 65 illustrates 

·various components of a computer system, it is not intended to represent any particular 

architecture or manner of interconnecting the con1ponents; as such details a.re not germane to the 

present invention. lt ,viH also be appreciated that net\,.,ork cornputers, handhdd computers, mobile 

devices, tablets, cell phones and other data processing systems \vhich have fhver components or 

perhaps more components may also be used with the present invention. 

104341 As sho\vn in FIG. 65, the computer system 6500, which is a fi.m11 of a data processing 

system, includes a bus or interconnect 6502 \vhich is coupled to one or more microprocessors 

6503 and a ROr...-1 6507, a volatile RAM 6505, and a non-volatile memory 6506. The 

microprocessor 6503 is coupled to cache me1nory 6504. The bus 6502 interconnects these various 

components together and also interconnects these components 6503, 6507, 6505, and 6506 to a 

d.isplay controller and display device 6508. as well ;.~s to input/ontpnt (I/O) devices 6510, which 

may be mice, keyboards, modems, netvvork interfaces, printers, and other devices ,-vhich are \Vell­

kno\.vn in the art.. 

104351 Typically, the input}output devices 6510 are coupled to the system through input/output 

controllers 6509. The volatile RAM 6505 is typica!.ly implemented as dynamic RAM (DRA.Iv1) 

,vhich requires power continuously .in order to refresh or maintain the data in the mernory. The 

non-volatile memory 6506 is typically a magnetic hard drive, a magnetic optical drive, an optical 

drive, or a DVD RA:!vl or other type of memory system which maituains data e•.,ren after po\.ver is 

removed from the system. Typically, the non-volatile memory will also be a random access 

memory, although this is not required. 

[04361 While FIG. 65 shows that the non-volatile memory is a local device coupled directly to the 

rest of the components in the data processing system, the present invention nmy utilize a non­

volatile rnemory \\'hich is remote from the system; such as, a network storage device ,.vhich is 

coupled to the data processing system through a net-..,,.,..ork interface such as a modem or Ethernet 

inwrface. The hus 6502 may include one or more buses connected to each other through various 

bridges, controllers, and/or adapters, as is \vell-kno\vn in the art. ln one ernbodiment, the 1/0 
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controller 6509 includes a USB (Universal Serial Bus} adapter for controlling USB peripherals, 

Alternatively, I/0 controller 6509 may indude an IEEE-1394 adapter, also known as Fire\Vire 

adapter, for controlling Fire Wire devices. 

104371 Some portions of the preceding detailed descriptions have been presented in terms of 

algorithms and symbolic representations of operations on data bits \'i..'lthin a computer memory. 

These algorithmic descriptions and representations are the ways used by those skilled in the data 

processing arts to most effectively convey the substarn .. :e oftheinvork to others skilled in the art. 

An algorithm is here, and generally, conceived to be a self-consistent sequence of operations 

leading to a desired result. The operations are those requiring physical manipulations of physical 

quantities. 

10438) It should be borne in mind, however, that all of these and sirnilar tenm are to he 

associated ,vith the appropriate physical quantities and are merely convenient labels applied to 

these quantities. Unless specifically stated otherwise as apparent from. the above discussion, it is 

appreciated that throughout the descriptio111 discussions utilizing terms such as those set forth in 

the claims belo-.v, refer to the action and processes of a computer system, or similm electronic 

computing device, that manipulates and transforms data represented as physical (electronic) 

quantities ,vithin the computer system's registers and memories into other data similarly 

represented as physical quantities vvithin the computer system memndes or registers or other such 

infornunion storage, transmission or display devices. 

104391 The techniques s!mwn in the FlGS. can he implernented using code and data stored and 

executed on one or more electronic devices. Such electronic devices store and communicate 

(internally and/or with other electronic devices over a nehvork) code and data using cmnpurer­

readable media, such as non-transitory computer-readable storage media (e.g., magnetic disks; 

optic.al disks; random tK'.cess memory; read only me1nory; flash memory devices; phase-change 

memory) and transitory computer-readable transrnission media (e,g.., electrical, optical, acoustical 

or other form of propagated signals······Such as caffier vvaves, infrared signals, digital signals} 

104401 The processes or methods depicted in the FIGS. herein may he performed by processing 

logic that comprises hardw·are (e.g. circuitry, dedicated logic, etc.), firnnvare, sofh¾·are (e.g,, 

embodied on a non-transitory computer read.able medium), or a combination of both. Although 

the processes or methods are described above in terms of some sequential operations,, it should he 
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appreciated that some of the operations described may be performed in a different order. 

Moreover, some operations may be perfonned in pa.ralkl rather than sequentially. 

10441 I Each of the individual v1u-iations described and .illustrated herein has discrete components 

and foatures which 1nay he readily separated from or combined \Vith the features of any of the 

other variations, tvfodifications may be made to adapt a pmticular situation, rnaterial, composition 

of matter, process, process act(s) or step(s) to the objective(s), spirit or scope of the present 

invention, 

104421 iv'lethods recited herein may he carried out in any order of the reClted events vvhich .is 

logically possible, as \Vell as the recited order of events, Furthennore, w-Iiere a range of values is 

provided, every intervening value berv,ceen the upper and lu\ver limit of that range and any other 

stated or intervening value in foat stated range is encompassed within the invention. Also, any 

optional fi~ature of the inventive variations described may be set forth and claimed independently, 

or in cornbinatio11 with any one or more of the features described herein_ 

10443} All existing subject matter mentioned herein (e.g,, publications, patents,. patent 

applications and hardware) is incorporated by reference herein in its entirety except insofar as the 

subject matter may confiict \.Vifh that of the present invention (in vd1ich case \vhat is present 

herein shall pre'vail).. The referenced items are provided solely for their disclosure prior to the 

filing date of the present application. Nothing herein is to be constmed as an admission that the 

present invention is not entitled to antedate such material by virtue of prior invention .. 

[04441 Reference to a singular item, inclu,ks the possibllity that there are plural of the same 

items present, f\.fore specifically, as used herein and in tl1e appended claims, the singular fonns 

"a,'' "an," "saidu and "the" include plural referents unless the context clearly dictates othenvise .. It 

is farther noted that the claims may be drafted to exclude any optional element. .As such, this 

statement is intended to serve a.s antecedent basis for use of such exclusive tenninology as 

"solely," "only" and the hke in connection \-Vith the recitation of dairn de1nents, or use of a 

"negative" limitation. Unless defined otherwise, all technical and scientific terms used herein have 

the same meaning as commonly understood by one of ordinary skill in the art to \Vhich this 

invention belongs. 

10445) This disclosure is not intended to be limited to the scope of the particular forms set forth, 

but is intended to cover alternatives, modifications, and equivalents of the variations described 
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herein. Further, the scope of the disclosure fully encompasses other variations that may become 

obvious to those skilled in the an in vie-,;v of this disclosure. The srope of the present invention is 

liinited only by the appended claims. 
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ln the daitns 

1. A method for providing trnnsdermal electrical stimulation therapy to a sul~ject 

compnsmg: 

positioning a stimulator electrode over a glabrous skin surface overlying a palm of the 

subject; and 

delivering electrical stimulation via a pulse generator transden:nally through the glabrous 

skin surface and to a target nerve or tissue \Vithin th,~ hand to stimulate the target nerve or tissue 

\vithin the hand so that pain felt hy the subject is mit1gated; 

\vhercin the pulses generated during the ekctrkal stimulation therapy include pulses of a 

first amplitude and pulses of a second an:rplitude, \vhere the first amplitude is different from the 

second amplitude, 

2, The method of daim 1, ,vherein the ele.c.'trical stimulation is delivered at a 

frequency of about 5 Hz to about 60 Hz, ,vhile remaining sale and tolerable to the subject. 

3. The method of claim I, v,,hen;.!in the stimulator e!cctrod1..~ is a surface ekctrode. 

4. The rnethod of claim l, ,;1,,herein the electrical stimulation is delivered 

intennittent!y or on a dm:mic basis. 

5. The method of claim. L, further comprising: 

detecting nerve stimulation via at least one st~nsor positioned on the subject; 

receiving a signal fron1 the sensor indicative of the detected electrical stimulation thereby 

providing a feedback about the efficacy of tJ1e applied electrical stimulation therapy such that the 

therapy is adjusted or optimized. 

6. The mt~tl1od of claim 5 \vhert·in tht! sensor senses an M-\Vavt!. 

7. The n1e,ihod of claim 6 ,vherein a parameter of the Jv1~Vv'ave is displayed to the 

subject. 
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8 _ The method of claitn 5 \Vberein the sensor senses an F-Wave. 

9. The method of claim 8 \vherein a parameter of the F-\Vave is d1splayed to the 

subject. 

l fl The 111ethod of claim 5, wherein the foedback is queried such that the electrical 

stimulation therapy is adjusted to ensure that a minimum amount of energy· is being applied to 

stimulate the target nerve \Vithin the hand \'.vhile reducitH! the risk of burns or intolerance. 
- w 

l I. The method of claim 5, \\-'herein the teedhack 1s queried such that the positioning 

of the stimulator electrode is adjusted to optimize the electrical stimulation therapy. 

! 2. The method of daim 5, ,vherein the sensor is a surface electrode. 

13. The method of claim l, further comprising positioning a return electrode on the 

subject to facilitate pent~trntion of an electrical curnmt through the glabrous surface to stimulate 

the target nerve vvithin fae hand. 

14. The 1nethod of claim I, \vherein the stimulator electrode is attached to the glabrous 

skin surface \"lith an adhesive, 

15. The method of claim 1, ,vhcrein the stimulator electrode is positioned over the 

glabrous skin surface with an ergonomic applicator. 

16, The metht)d of claim 15, 1,vherein the applicator is a glove or brace configured to 

be positioned against the pah11ar surface of a hand such that the electrode delivers electrical 

stimulation to a target nerve within the hand. 

17 _ The method of claim 1, wherein the electrical stimulation is automatically paused 

fl'X a preset anmunt of thJ1e every 10 minutes to overcome habituation. 
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l 8- The method of claitn 1, wherein the electrical stimulation is automatically paused 

for a preset amount of time every 10 minutes based on feedback provided by a sensor regarding 

target nerve stimulation or habituation, 

19. The 1nethod of claim 1, wherein once 1.etany is detected in a patient, indicating that 

a threshold frequency of the applied stimulation has been reached, the strength of the applied 

stimulation is automatically or manually decreasec.L 

20. The method of daim l, ,,vherein ek,:trical stirnulation fa provided by delivering a 

cycle comprising a preset number of pulses fo!lmved by a pause in stimulation, fi)l!mved by a 

preset number of pulses, and repeating the cycle as necessary. 

21. The method of daim l, ,vherein the pain felt by the subject is migraine pain. 
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ABSTRACT 

The disclosure describes devices and methods for providing transdermal electrical 

stimulation therapy to a subject including positioniug a stimulator ekc.trode over a glabrous skin 

surface overlying a palm of the subject and delivering electrical stimulation via a pulse generator 

transdenm~Uy through the glabrous skin surface and to a target nerve or tissue ,vithin the hand to 

stimulate the target nerve or tissue within the hand so that pain fdt by the subject .is mitigated. 

The pulses generated during the electrical stimulation therapy may include pulses of n.vo different 

nrngnitudes. 
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