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INTERNATIONAL SEARCH REPORT Tntemational application No.
PCTAS2023/065018

A, CLASSIFICATION OF SUBJECT MATIER
IPC(8) - INV. - AB1B 5/256, 5/024, 5/282, 5/308, 5/332, 5/335, 5/339 (2023.01)
ADD, '

CPC - INV.-AG1B 5/266, 5/0006, 5/02438, 5/282, 5/308, 5/332, 5/335, 5/339, 5/681 (2023.08)

ADD. ‘
According to International Patent Classification (IPC) or to both national classification and IPC

B.  FIELDS SEARCHED

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

Documentation searched other than minimum documentation to the extent that such docutnents are included in the fields searched
Sae Search History document

Electronic database consulted during the international search (name of database and, where practicable, search terms used)
See Search History document

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to ¢laim No,

A US 2019/0117100 A1 (CARDIAC MARKERS LLC) 25 April 2018 (25.04.2018) entlre document | 1-30
A US 7,647,003 B2 (BOJOVIC et al.) 12 January 2010 (12.01.2010) ertire document 1-30
A US 2021/0267525 A1 (ALIVEGOR INC.} 02 September 2021 (02.09.2021) entira documnent 1-30
A

WO 2015/177594 A2 (SAMSUNG ELECTRONICS CO. LTD.) 28 Novernber 2015 (26.11.2015) |1-30
entire document

A U8 2022/0061759 A1 (ZEPP INC. et al.} 03 March 2022 (03.03.2022) enfire docurnent 1-30

|:| Furiher documents are listed in the continuation of Box C. D See patent family annex.

* Special catcgories of cited documents: “T™ Iater document published after the international filing date or priority
“A"  dogument defining the general state of the art which is not considered et and not In conflict with the application bt ciled to enderstad
to be of particular relevance the principle or theory underlying the invention
D™ document cited by the applicant in the international application “X» ducugemr;td of pﬂl[ﬁﬂulﬂ.f rgé;vance; :;!he e‘::l]ﬂimed invenﬁ_un ::;pnut be
(L H Teatd H i H consl navelLar cann e considered 1o imvolve an iInventive s
b5 eﬁ?rrl’lger d:;ghcaﬁon or patent but published on or after the international s oL afiomat bo bons . tep
“L” document which throw doubts on priority claim(sy or which “Y™ document of particular relevance; the claimed invention cannot
is cited to establish “{mh]icaﬁnn date of a It citation or other be considered to involve an inventive step when the document is
special reason {as specified) coimbined with one or tore other such documents, such cotnbination
“0"  documentreforringto an oral disclosure, use, exhibition or other means being abviaus to & person skilled in the art
“P"  document published prior to the intemational filing date but later then  “&”  document member of the same patent family
the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report

16 Qcmber 2023 NU V 2 0 2023

Name and mailing address of the [SA/ Authorized officer

Mail Stop PCT, Attn: 1SA/US, Commissicner for Patents Talna Matos
P.0. Box 1450, Alexandria, VA 22313-1450

Facsimile No. 574-273-8300 Telephone No. PCT Helpdesk: 571-272-4300
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INTERNATIONAL SEARCH REPORT Tntermational spplicetion No,

PCT/US2023/0656918

BoxNo.II  Observations where certain claims were found unsearchahle {Continuation of item 2 of first sheet)

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

1. D Claims Nos,:

becanse they relate to subject matter 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 meeningful international search can be carried out, spacifically:

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

BoxNo.IIl  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 sheel(s).

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

2. D As all searchable ¢laims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

. 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.:

L

4. No required additional search fees were timely paid by the applicant. Consequently, this international search report is restricted
to lhr:qinvention first mentioned in the claims; it is cnw:reﬂy claims Nos.:

1-30

Remark on Protest D The additional search fees weres accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee. :
I:l The additional search fees were accompanied by the applicant’s protest but the applicable protest
flee was not paid within the titne limit specified in the invitation.
D No protest accompanied the payment of additional search fees.
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INTERNATIONAL SEARCH REPORT Tnterational application To.

PCT/US2023/085918

Continued from Box No. Il Obssrvatione where unity of invention is lacking

This application contalns the follawing inventions or groups of Inventions which are not so linked as to form a single general inventive
concept under PCT Ruls 13.1. In order for all Inventions to be examined, the appropriate additional examination fees must be pald.

Group |, dlaims 1-30, s drawn to a wrist-worn apparatus configured to measure 12-lead ECG signals, apparatus comprising: a first wrist
band portion including a first electrode on an inner side of the first wrist band portion and a third electrode on an opposite slde of the firat
wriat band portion.

Group |\, claims 31-43, is drawn to & wrist-worn apparatus conflgured to measure ECG signals, the apparatus comprising: the apparetus
configured to operate in a first mode to be warn on a subject's wrist when the first wiist band portion is coupled to the sacond wrist band
portion to form a cantinuous loop worn on a subject's wrist,

The inventions [isted as Groups |-l do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT Rule
13.2, they lack tha same or corresponding spedial technical features for the following reasons: the special technical feature of the Group
Linvention: a first wrist band portion including a first slectrode on an inner side of the first wrist band portion and a third electrode on an
opposite side of the first wrist band portion; a sacond wrist band portion including a second electrode on an Inner sids of the second
wrist band portlon and a fourth alectrode on an opposite side of the second wrist band pertion, wherein the first wrist band portion and
second wiist band are configured to form a continuous loop wom on a subject's wrist, and are further configured to be spread apart and
positioned on the sublect's chest so that the first electrode and the second electrode are separate by belween: 6 and 14 om to measure
bioelectric signals from the subject's chest, wherein the third electrode is configured to measure bicolsctric signals from the subject's
right hand and the fourth electrode is configured to measure bicelsctric signals from the subect's left hand; and a procsssor configured
to process three orthogonal cardiac leads derived from the first, second, third and fourth electrodes as ctaimed theraln Is not present in
the invention of Group |l The special technical featurs of the Group IT Invention: the apparatus is configurad to operate in a first mods to
be wom on a subject's wrlst when the first wrist band portion Is coupled to the second wrist band portion to form a continucus [oop wom
on a subject's wrist and Is further configured to operate In a second mode to capture bloslectric signals whan the first wrist band portion
Is uncoupled from the second wrist band portion and the wrist band portions are placed on the subject's chest as ciaimed therein Is not
present in the invention of Group |,

Groups | and Il lack unity of Invention because evan though the Inventions of these groups require the technical feature of a wrist-wom
apparatus configured to measure ECG signals, the apparatus comprising: a first wrist band portion Inctuding a first electrode and a
second slectrode; a second wrist band portion Including a third electrode and a fourth slectrode; and a processor configured to process
three orthogonal cardiac leads derived from the first, second, third and fourth electrodes, this technical feature Is not a spectal technlcal
feature as it does not make a contribution over the prior art.

Specifically, US 2021/0267525 to AliveGor, Inc. teaches a wrist-wom apparatus configured to measure ECG signals, the apparatus
compriging: a first wrist band partion including a first electrode and a second elecirode; a second wrist band pottion Ingluding a third
electrode and a fourth electrode; and a processor configured to pracess three orthogonal cardiac leads derlved from the first, second,
1hird and fourth electrodes (An abnormal ECG may Indicate cardiac function and structure abnormalities associated with cardiac
disease. For example, various abnormal rhythm patterns on EGG are indicative of arrhythimias such as, for example, atrial fibrillation,
para. 0067, As shown In FIG. 6, a first electrode 604 s positioned on the front surface of the watch and may, for example, be positioned
on the face of ECG sensing watch, A second electrode 606 (not shown} is positioned on the back surface of the watch so that it is
continuously in contact with the skir: of a user when the watch is wom, A third electrode 608 may be positionad on the front of the ECG
sensing watch, for example, on a watch wristband or strap, para. 0068. It should be understood that the other numbers of ECG
alecirodes may be Incorporated Into the ECG sensing devices desoribed herein. For example, a four electrode ECG sensing device
may, for example, have a fourth electrode positioned along a slde surface of a mobile computing device, para. 0085).

Since none of the special technical features of the Group | or Il inventions are found in more than ona of the inventions, unity of invention
is lacking.

Form PCT/SA/210 {extra sheet) (July 2022)
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