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INTERNATIONAL SEARCH REPORT ]m»ernalional. application No.

PCT/US21/57936

Box No. 11 Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

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

1. D Claims Mos.:

because they relate to subject matier not required to be searched by this Authority, namely:

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

3. D Claims Nes.:
because they are dependent claims and ave not drafled in accordance with the d and third sente of Rule 6.4(a).

Box No. II1  Observations where unity of inventian is lacking (Continuation of item 3 of first sheet)

This [nternational Searching Authority found multiple inventions in this intemational application, as fotlows:
-**_Plgase See Supplomental Page-***- .

X

As all required additional search fees were timely paid by the applicant, this international search repart covers all searchable
claims.

2. D As 1]l searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

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

4, D Norequired 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 Nes.:

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a prolest fee.

I:I The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was nol paid within the time limit specified in the invitation.

FE No protest accompanied the payment of additional scarch fees.
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A, CLASSIFICATION OF SUBJECT MATTER
IPC - A16B 5/395; AB1B 5/08; AB1N 1/05; AGIN 1/36 (2021.01)
cPC AG61B 5/4818; A61B 5/385; AG1B 5/0816; A61B 5/0828; AB1B 5/682; ABTN 1/0548; A61N 1/3601

According to Interational Patent Classification (IPC) or to both national classification and 1PC

B

FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
Sea Search History document

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
See Search History dogument

Electronic data base consulted during the international search (name of data base and, wherg practicable, search terms used)
See Search History document

C. DOCUMENTS CONSIDERED TG BE RELEVANT

Category® Citation of document, with indication, where appropriate, of the relcvant passages Relevant to claim No.
% us 2016100‘59540 A1 (CYBEROMICS, INC.Y 31 March 2016; figures 51A, 107A-B, 109; 34, 36-40
- paragraphs [0155], [0156], (0158], [0354], [0260], [0369), [0245], [0700]. -
Y 1-18, 23-33, 35
A 20-22
Y US 2015/0182753 A1 (CYBERONICSE, INC.) 02 July 2015; figures 3A, 5, paragraphs [0071], 1-19, 23-33, 35
- [0072], [0077], 0078, [0081], [0089], {0096], [0181], [0182]. . -
A . 2022
Y US 2012/0024297 A1 (HEDGE ét al.) 02 February 2012; figure 24C; paragraph [0127). )
Y US 2020/0001077 A1 (INVICTA MEDICAL, INC.) 02 January 2020; fig 2B; paragraphs [0044], | 10-13
[0048]. s
Y US 201910022383 A1 (MASSACHUSETTS EYE AND EAR INFIRMARY) 24 January 2018, 28
paragraph [0044].

L

Further documents are listed in the continuation of Box C.

D See patent family annex.

»
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ap»

O
pn

Special categories of cited documents:

dogument defining the general state of the art which is not considered
to be of particular relevance

document cited by the applicant in the international application
earlicr application or patent but published on or after the international
filing date

document which may throw doubts on priority claim(s) or which
is gited 1o establish ef{:ubiicalion date of another citation or other
special reason (as specified)

documentreferring to an oral disclosure, use, exhibition or other means
document published prior to the int¢rnational filing date but later than
the priority date claimed

"T  later document publighed after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

“X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive step
when the document is taken alone

“Y" document of particular relevance; the claimed invention cannot
be considered to involve an inventive step when the document is
combined with one or more cther such doguments, such combination
being obvious to a person skilled in the art

“&" document member of the same palent family

Date of the actual completion of the international search

02 March 2022 (02.03.2022)

Date of mailing of the international search report

MAR 24 2022

Name and mailing address of the ISA/US

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents
.| P-O. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. 571-273-8300

Authorized officer
Shana Thomas

Telephone Ne. PCT Helpdesk: 571-272-4300
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International application No.

PCTAUS21/57936

INTERNATIONAL SEARCH REFORT

-***-Continued From Box No. |lI: Observations where unity of invention is lacking-***-

This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concepl under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fee must be paid.

Group I: Claims 1-18 are directed towards a patient ireatment system including: an anchor carried by the housing.

Group I Clalms 20-22 are directad towards a sleep apnea treatment system, comprising: an intraoral device,

Group li: Claims 23-33 are directed towards a method of directing an electrical signal fo a person.

Group IV: Claims 34-40 are directed towards a method of treating a patient, comprising: percutanecusly implanting an implantable
device proximate a medial branch of the patient’s hypaglossal narve.

Tha inventions listed as Groups |-V do not relate o a single inventive concept under PCT Rule 13.1 becauss, under PCT Rule 13.2,
they lack the same or corresponding special technical features.

Group | has at least a patient freatment system, comprising: a housing careying the electrede; an anchor camied by the housing and
positioned k secure the implantable device to tissue in a patient's oral cavity, a signal generator coupled to the glactroda racaiver
antenna and the electrode to direct a signal to the electrode at a frequency in a range of 10 Hz o 300 Hz, that Groups II-IV do not hava.

Group Il has at leasi a sleep apnea treatment system, compriging: an intracral device configured ta fit within a patient's oral cavity, the
Intraoral davics including a lower mouthpiece portion carrying a power transmission antenna configured to emit an RF signal at a first
frequency, and an upper mauthpiece portion opposite the lower mouthpiece portion, the upper mouthpiece partion carrying a power
storage device opearably couplad to the power transmission antenna, and first control circuilry operably coupled to the power storage
device and the power transmission antenna; and a connector coupling the lower poriion and the upper portion;, that Groups | and II-V
do not have,

Group Il has at least a methed of direcling an electrical signal 1o a person, comprising: programming a wearable devics to: a pulss
generator of the implantable device to receive, via the elactrode racelver antenna, the first etectrical signai; and deliver, via at least cne
elacirods of the implantable device positioned to be in electrical communication with a target nerve of the person, a second elactrical
signal, at least a portlon of the secand electrical signal having a second frequency in a second frequency range of up ta 100 kHz, that
Groups i1l and IV do not have.

Group IV has at least percutaneausly implanting an implantable device proximate a medial branch of the palient’s hypoglossal nerve
such that an electrade camied by the implantable device is positioned to ba in electrical cornmunication with the medial branch of the
patient's hypoglossal nerve; applying, via the elecirode, the sscond signal 1o the medial branch of the patient's hypoglossal nerve, that
Groups Il do not have.

The common fechnical features of Groups |-IV are transmitting a first signal from a power transmisslon antenna of a wearable device to
a racaiver antanna of an implantable device; converting, via a signal genarator of the implantable device, the first signal into a second
signal; applying, via tha electrade the second signal to a patiant.

Fuither the commen technical features of Groups |-it also include: the wearable device carrying: a power storage device; and first control
circultry coupled betwean the power storage device and the power transmission antenna; second circuitry coupled between the signal
gensrator and the electrode to control the delivery of the signal to the alscirods.

Furthar the common technical features of Groups | and Il also include: the ransmission antenna and receiver antenna configured to
transmit and recaive the first signal, whare at least a portion of the first eleclrical signal having a first frequancy In a first frequency range
from about 300 MHz to about 6 GHz.

Further the common technical features of Groups ill and IV also include: applying, via the alectrode the second signal 1o & targel nerve
of a patient.

Tha common technical features are disclosed by US 2015/0182753 A1 to CYBERONICS, INC. {herginafter “CYBERONICS").
CYBERONICS discloses transmitting a first signal from a power fransmission antenna of a wearable device to a raceiver antenna of an
implantable device (transmitting a first signal using an antenna 18 of an external device 14 (wearable device} such as a necklace,
glasses, alc. to a recsiving antenna such as coil member 38 of an implantable davice 12; abstract; figures 1A-1B, 3A-5; paragraphs
[Q072, 0077, Q0E0-008&1, 0102]); where at least a portion of the firat signal having a first frequency in a first frequency range from about
300 MHz to about 6 GHz (the first signal having a frequency betwaen 13.56 MHz-10 GHz; figures 1A, 3A-4; paragraphs [0080-0081,
0088)); converting, via a signal generater of the Implantable devica, the first signal into a second signal; applying, via the electrode the
second signal to a targat nerve of a patient (the received first signal transfers data and power to the implanted device 12 which is then
converts the first signal to a stimulation signal to active an electrode to apply nerve stimulation elactrical oulput; figures 1A, 3A-5;
abstract; paragraphs [0027, 0075, 0081, 0085, 0181]; see claim 6 of CYBERONIGS); the wearable device carrving: a power storage
device (the external device 14 includes a power source §2; figure 5; paragraph [0134]); and first contral circuitry coupled betwean the
power storage device and the powaer transmission antenna (external device 14 includes circuity between the power source 82 and
antanna 18: figure 5; paragraph [0134]); second clrcultry coupled betwsen tha signal generator and the alectrade Lo contral tha delivery
of the signal to the slectrode {circuitry of the Implanted device 12 includes circuitry between the stimulation signal generator and the
alectrode to control the delivery of the signal to the electrode 24 and/or 26; figures 3A-4; paragraphs [0081, 0121, D181)).

Sinca the common technical featurs is previously disclosed by the CYBERONICS reference, these common features ara not special and
s0 Groups I-1V lack unity.

Form PCTASA/210 {extra sheet) (July 2019)
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