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(57) Abstract: An ear stimulation device and related systems and methods for operating an ear stimulation device in connection with a
computing device are described. Multiple factors are used in controlling the ear stimulation device, including a variety of factors relating
to or influencing the state of the user. In various aspects, the system is also responsive to inputs from sensors or computing networks.
System features include fault detection, stimulus cycling and sequencing, integration with other devices in a networked system, device
control based on playlists, battery charging, and device status display features.
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Box No. Il Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. Claims Nos.: 9-13,17-22,27-33,44-50
because they relate to subject matter not required to be searched by this Authority, namely:
Claims 9-13, 17-22, 27-33 and 44-50 pertain to a method for treatment of the human body by therapy and thus relate to a
subject matter which this International Searching Authority is not required, under PCT Atticle 17(2)(a)(i) and PCT Rule
39.1(iv), to search.

2. Claims Nos.:
because they relate to patts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. |:| Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
See Extra Page.

1. |:| As all required addtional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. |:| As all searchable claims could be searched without effort justifying an additional fees, this Authority did not invite payment
of any additional fees.

3. |:| As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4, No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 1-8, 34-43

Remark on Protest |:| The additional search fees were accompanied by the applicant's protest and, where applicable, the
payment of a protest fee.
The additional search fees were accompanied by the applicant's protest but the applicable protest
fee was not paid within the time limit specified in the invitation.
|:| No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (January 2015)
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A. CLASSIFICATION OF SUBJECT MATTER
AG1IN 1/04(2006.01)i, AGIN 1/05(2006.01)i, A61N 1/36(2006.01)i

According to International Patent Classification (IPC) or to both national classification and [PC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
AGIN 1/04; A61B 5/04; A61B 5/0478; A61H 23/00; A61N 1/00; A61N 1/36; A61N 2/00; A61N 2/02; HO5K 13/00; A61N 1/05

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Korean utility models and applications for utility models
Japanese utility models and applications for utility models

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
cKOMPASS(KIPO internal) & Keywords: wearable neural stimulation device, ear stimulator, securing member, computing device,
wireless communication, control circuitry, remote system, physiological sensor

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X US 2017-0027812 A1 (ELWHA LLC) 02 February 2017 1-8,34-43
See paragraphs [0090]-[0246]; figures 1-42.

A US 4966164 A (COLSEN, R. et al.) 30 October 1990 1-8,34-43
See the whole document .

A US 2016-0175605 A1 (NERVIVE, INC.) 23 June 2016 1-8,34-43
See the whole document .

A US 2012-0209101 A1 (KIDMOSE, P. et al.) 16 August 2012 1-8,34-43
See the whole document .

A US 2008-0249594 A1 (DIETRICH, S. et al.) 09 October 2008 1-8,34-43
See the whole document .

. . . . N .
|:| Further documents are listed in the continuation of Box C. See patent family annex.
* Special categories of cited documents: "T" later document published after the international filing date or priority
"A" document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention
"E" carlier application or patent but published on or after the international "X" document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
"L"  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other "Y" document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents,such combination
means being obvious to a person skilled in the art
"P"  document published prior to the international filing date but later "&" document member of the same patent family
than the priority date claimed
Date of the actual completion of the international search Date of mailing of the international search report
11 April 2019 (11.04.2019) 11 April 2019 (11.04.2019)
Name and mailing address of the [SA/KR Authorized officer

International Application Division
Korean Intellectual Property Office HAN, Inho
189 Cheongsa-ro, Seo-gu, Daejeon, 35208, Republic of Korea

Facsimile No. +82-42-481-8578 Telephone No. +82-42-481-3362

Form PCT/ISA/210 (second sheet) (January 2015)
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Information on patent family members

International application No.

PCT/US2018/045940
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2017-0027812 Al 02/02/2017 CA 2981044 Al 06/10/2016
CN 107645947 A 30/01/2018
EP 3274047 Al 31/01/2018
JP 2018-509261 A 05/04/2018
KR 10-2017-0132277 A 01/12/2017
US 2016-0279021 Al 29/09/2016
US 2016-0279022 Al 29/09/2016
US 2016-0279023 Al 29/09/2016
US 2016-0279024 Al 29/09/2016
US 2016-0279025 Al 29/09/2016
US 2016-0279435 Al 29/09/2016
US 2017-0043160 Al 16/02/2017
US 2017-0113042 Al 27/04/2017
US 2017-0113057 Al 27/04/2017
WO 2016-160478 Al 06/10/2016
US 4966164 A 30/10/1990 EP 0323052 A2 05/07/1989
EP 0323052 A3 10/04/1991
EP 0323052 Bl 20/10/1993
JP 01-175867 A 12/07/1989
JP 3067422 B2 22/10/1991
KR 10-1989-0009357 A 01/08/1989
US 2016-0175605 Al 23/06/2016 AU 2011-248487 Al 10/11/2011
AU 2012-348016 Al 13/06/2013
CA 2796426 Al 10/11/2011
CA 2856314 Al 13/06/2013
CN 103002946 A 27/03/2013
CN 103002946 B 19/11/2014
CN 104093448 A 08/10/2014
CN 104093448 B 06/04/2016
EP 2566575 Al 13/03/2013
EP 2566575 Bl 28/06/2017
EP 2788085 Al 15/10/2014
JP 2013-525069 A 20/06/2013
JP 2015-500092 A 05/01/2015
KR 10-2013-0111206 A 10/10/2013
KR 10-2014-0123044 A 21/10/2014
US 10105549 B2 23/10/2018
US 2011-0270361 Al 03/11/2011
US 2013-0150653 Al 13/06/2013
US 9272157 B2 01/03/2016
US 9339645 B2 17/05/2016
WO 2011-139851 Al 10/11/2011
WO 2013-085924 Al 13/06/2013
US 2012-0209101 Al 16/08/2012 AU 2010-268498 Al 06/01/2011
AU 2010-268498 B2 08/08/2013
CA 2767036 Al 06/01/2011

Form PCT/ISA/210 (patent family annex) (January 2015)
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Information on patent family members PCT/US2018/045940
Patent document Publication Patent family Publication
cited in search report date member(s) date
CN 102469950 A 23/05/2012
CN 102469950 B 17/06/2015
EP 2448477 Al 09/05/2012
EP 2448477 Bl 15/10/2014
JP 2012-530563 A 06/12/2012
JP 5655068 B2 14/01/2015
KR 10-1369682 Bl 04/03/2014
KR 10-2012-0016181 A 22/02/2012
US 2016-0310028 Al 27/10/2016
US 9408552 B2 09/08/2016
WO 2011-000375 Al 06/01/2011
WO 2011-000383 Al 06/01/2011
US 2008-0249594 Al 09/10/2008 AU 2007-251958 Al 29/11/2007
AU 2007-251958 B2 12/05/2011
CA 2651879 Al 29/11/2007
CN 101448546 A 03/06/2009
CN 101448546 B 25/01/2012
EP 2026872 Al 25/02/2009
EP 2026872 Bl 16/09/2009
JP 2009-537266 A 29/10/2009
JP 4961016 B2 27/06/2012
KR 10-2009-0029726 A 23/03/2009
US 7797042 B2 14/09/2010
WO 2007-134804 Al 29/11/2007
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Continuation of : Box No. Il

Group I: Claims 1-8 and 34-43 relate to a nerve stimulation system comprising a wearable
neural stimulation device including at least one neural stimulator configured to deliver first and
second stimuli, a computing device, and at least one of hardware and/or software.

Group II: Claims 14-16 relate to a nerve stimulation system comprising a wearable necural
stimulation device, a computing device, and fault detection hardware and/or software configured
to detect a fault in system function and cease application of a stimulus.

Group II: Claims 23-26 relate to a nerve stimulation system comprising a wearable necural
stimulation device, a computing device, and at least one sensor configured to detect one or more
characteristics of a sleeping disorder.

Group IV: Claim 51 relates to a computer program product comprising a non-transitory computer
readable medium bearing one or more instructions for retrieving instructions for first and second
stimulation patterns from a playlist stored in a wearable neural stimulation device, and delivering
first and second transdermal stimuli to an ear according to the instructions for the first and
second stimulation patterns, respectively.

Group V: Claims 52-57 relate to a battery charger for charging a neural stimulation system
comprising a housing configured to hold the neural stimulation system.

Group VI: Claims 58-62 relate to a neural stimulation carpiece comprising a main body, a user
interface, and at least onc extension.
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