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IPC-  A81N 1/00; AG1N 1/04; A61N 1/36 (2021.01)
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According to International Patent Ciassification (IPC) or to bath national classification and IPC
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See Search History document

Minimum documentation searched (classification system followed by classification symbols)

See Search History document

Documentation searched other than minimum documentation to the extent that such documents are included in the ficlds searched

See Search Hislory document

Electroni¢ dala base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 2016/0348530 A1 (Jeffery et al.) 01 Dacember 2016 (01.12.20186), enlire document, 1-6, 9-10, 12, 25
mnmmesamm—— especially Fig 1A-1D; para [0099}-{0102], [0204]

Y 1, 11-12, 14-17, 21-23
A 7-8, 13, 18-19, 24
Y WO 2020/041633 A1 (THE REGENTS OF THE UNIVERSITY OF CALIFORNIA) 27 February 11, 22
2020 (27.02,2020), entire document, especially para [0223], [0351}-[0352]
Y US 2017/0296121 A1 {(NEUROLIEF LTD.) 19 October 2017 {19.10.2017), entire documant, 14-17, 20-23
especially Fig 30A; para [0241]
18-19, 24
A US 2012/0310298 A1 (Besio et al.) 06 December 2012 (06.12.2012), entira documant, 13,24
especially Fig 1, 5-7: para [0074]-[0090]
A US 2019/0208841 A1 (ElectroCore, In¢.) 11 July 2018 {11.07.2018), entire document 1-25
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I:l See patent family annex.
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filing date

“L™ document which may throw doubts on priority claim{s} or which
is cited to establish the publication date of ancther citation or other
special reason (as specified)

“0"  document refenving to an oral diselosure, use, exhibition or ather means

“P"  document published prior to the international filing date but later than
the priority date claimed

"T"  later document published after the international filing date or priority
date and not in conflict with the application but cited 1o understand
the principle or theory underlying the invention

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

“¥" document of pariicular relevance; the claimed invention cannot
be copsidered to invalve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the ant

“&" document member of the same patent family
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Date of mailing of the international search report

NOV 12 2021

Mame and mailing address of the 1SA/US

Mail Stop PCT, Attn: ISA/US, Commissloner for Patents
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INTERNATIONAL SEARCH REPORT Internationat application Na.
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Box No. T1 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. l:l Claims Nos.:

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

2. D Ciaims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
exient that no meaningful internationai search can be carried out, specifically:

3. I:] Claims Nos.;

because they are dependent claims and are not drafied in accordance with the second and third sentences of Rule 6.4(a).

Box No. 11l Ohservations 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:
This application contains tha following inventions or groups of inventions which ara not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees must be paid.

Group I: Claims 1-13 directed to a transcranial electrostimulation system and a patient cable.

Group Ii: Claims 14-25 direcled to amplitude modulating the carrier waveform, the extremes of the stimulation current defining a
stimulation current envelope.

Tha inventions listed as Groups |-H do not relate to a single general Inventive concept under PCT Rule 13.1 because, under PCT Rule
13.2, thay lack the same or corresponding special technical fealures far the following reasans:
-*-Conlinued in Supplemanial Box-*-

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

additional fees.

3 D 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. D No required additional search fees were timely paid by the applicant. Consequently, this internationat search report is restricted
ta the invention first mentioned in the ¢laims; it is covered by ctaims Nos.

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

D The additional search fees were accompanied by the applicant’s protest but the applicable protesi
fee was not paid within the time limit specified in the invitation.

[] No protest accompanied the payment of additional search fees.

2. D As all searchable claims could be searched without effort justifying additional fees. this Authority did not invite payment of
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SPECIAL TECHNICAL FEATURES
SPECIAL TECHNICAL FEATURES

The Invention of Group | includes the special technical feature of a transcranial electrostimulation systemn and a patient cable
connaclable to the stimulation current generator and to the patient, the stimulation current being conveyed to the patient via the patient
cakle, not requirad by Group II.

Tha invantlon ¢f Group Il includes the special tachnical feature of generaling a stimulation current from the carrier waveform via
amplitude modulating the carrier wavaferm, the extremes of the

stimulation current defining a stimulation currant envelope, the stimulation cument envelope defining a first series of pulses occuming at a
first frequency, not required by the claims of Group 1.

COMMON TECHNICAL FEATURES

Groups |-l share the common technical features of treating a patient for Alzheimer's Dementia comprising: a stimulation currant being
generated from a carrier waveform, tha carrier waveform being an alternating cumant having a dity cycle ratio and a current amplitude
ralio, the duty cycle ratio and the current amplitude ratio being selected such Ihat each respactive palr of Integrations of the current
amplitude between successive time instances at which the camier waveform alternates polarity is substantially equivalent. However, this
shared technical featura does not represent a contribulion over prior art as being anticipated by US 2019/0209841 A1 to ElectroCora,
Inc. thereinafter “Electra"), which discloses treating a patient for Alzheimer's Dementia (Fig 1C-2A; para [0092]{0095]; para [0056]
further teaches wherein the nerve stimulation can assist in the treatment of Alzhelmer's disease) a stimulation current being generated
from a carrier waveform (Fig 1C; para [(092]; para [0095] further teaches wharein the nerve stirmulating/modulating device can be a
waveform generator - para [0098] further teaches wherein an elactrical voitage/current prefile 400 is modulated using pulse generalar
310, wherein the current is generated within the nerve stimulating/modulating davica 302), the carrier waveform baing an altemating
currant (Fig 1C; para [0095]; the waveform generator inherently provides a waveform of allemating current - para [0035] further teaches
wharain the shape of the pulse is a sinuscidal wave) having a duty cycle ratio (Fig 1C-2A; para [0098]; the paramaters of modulation
signat 400, such as duty cycle are taught to be programmable and further, Electro teaches wherein the pulse generator is used to
achieve the modulation signal 400, wherein the duty cycle present inherently comprises a duty cycle ratic) and a current amplitude ratio
(Fig 1C-2A; para [0088]; the parameters of modulation signal 400, such as amplitude, which is taught to be a voltage amplitude, para
[0100], that is directly proportional ta the current amplitude, are taught to be programmabla and further, Electro teaches wherin the
pulsa generator is used to achieve the modulation signal 400, whersin the current amplitude inferred from the voltage ampiituda
inharently comprises a current amplitude ratio), [the duty cycle ratio and the current amplitude ratio being selected such that each
respective palr of integrations of the cument amplitude between successive lime instances at which the camier waveform alternates
palarity is substantially equivalent]. While Electro teaches wherein the duty cycle ratio and the current amplitude ratlo are programmable
and able to be modified (Fig 1C-2A; para [0098]; Electro teaches wherein the duty cycle, and inherently duty cycle ratio, and the
amplitude, inherently including the current amplitude ratlo, are madifiable), Electro does not specifically teach whergin the duty cycle
ratio and the current amplitude ratio being selected such that each respective pair of integrations of the current amplitude between
successive lima instancas at which the carrier wavaform altemates polanity is substantially equivaient, However, it is well known in the
art that routine experimentation and varlous engineering design choices could have been made to have arrived at wherein the duly cycle
ratio and the current amplitude ratio being selected such that sach respective pair of integrations of the current amplitude between
succasslive time instances at which tha carrier waveform alternates polarity is substantially equivalent (Note: para [0097) leaches
wherein the pulses can be biphasic, altowing for alternating polarity - further the maxirum amplilude shown in Fig 2A is shown 1o be
very similar lo the minimum amplitude in Fig 2A and the times between pulses are shown to be idenlical, wharein providing maximum
and minimum amplitudes that are identicel to one another, as shown in Fig 2B, allows for the duly cycle ratio to be substantialty
equivalent to the current amplitude ratio). Accordingly. It would have been obvious 10 one of ardinary skill in tha art to have arrived at
wherein the duly cycle ratlo and the current amplituds ratio being sefected such thal each respective pair of integrations of the current
amplitude betwesn successive time instances at which the carrier waveform alternates polarity is substantially equivalent, in order to
further improve the delivery of the electrostimulation 1o the palignt,

As the common technical features were known in the art at the time of tha invention, these cannot be considered spegial technical
feature that wouid ctherwise unify the groups.

Therefore, Groups I-1| lack unity under PCT Rule 13 because they do not share a same or correspending special technical featurs.

Form PCT/ISA/210 (extra sheet) (July 2019)
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