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International application No.
PCT/AU2022/050320

GOIL 5/00 (2006.01)

A, CLASSIFICATION OF SUBJECT MATTER

GOIB 7/16 (2006.01) GOIL 1/20(2006.01) A61B 5/00 (2006.01) A61B 5/01 (2006.01) A61B
5/029 (2006.01) AG1B 5/117(2016.01) AG1E 5/1455(2006.01) AS1E 5/318(2021.01) AS18 7/00 {2006.01) A61B
5/0205 (2006.01) AG1B 5711 (2006.01)

According to International Patent Classification (JPC) or to both national classification and TPC

B. FIELDS SEARCHED

Minitmm documentation searched (classification system followad by classification symbols)

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

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

EPOQUE INTERNAL with Logical database PATENW IPC/CPC: AG1B2562/0247, A6LB2562/0261, AG1B5/0205, AG1B5/021,
ABLB5/02208, AG1BS/02216, A61B5/02225, AG1BG/02233, AG1ES/024, AG1B5/02438, AG1B5/02444, A61B5/0245, A61B5/08, AG1B5/0873,
AB1B5/1102, A61B5/117, A61B5/681, A61B5/6813, GO1B7/16, GO1L1/00, GO1L5/0028, GO1L9/00 & keywords: force, pressure, plezoelectrlc,
displacement, optical, light, photoplethysmography, electrocardiogram, PPG, ECG, resister, sensor, sensing, transducer, same, identical,
location, position, place, skin, body and like terms.

Applicant{s)/Inventor(s) name searched in Espacenet, AusPat and internal databases provided by IP Australia.

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to
¢laim No.

Documents are listed in the continuation of Box C

Further documents are listed in the continuation of Box C

I:l See patent family annex

*
"At

"pr

wgH

mn

ngo

upn

Special categories of cited documents:

document 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
catlier application or patent but published on or after the
international filing date

docinent which may throw doubts on priotity claim(s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

document referring to an oral disclosure, use, exhibition or ather
means

document published prior to the international filing date but
Latet than the priority date ¢laimed

e

w3

wyn

ugn

later document published after the internationsl filing date or priority date and not
in conflict with the application but cited to understand the principle or theory
underlying the invention

document of patticular relevanee; the claimed invention cannot be considered
novel or cannot be considered to involve an inventive step when the document is
taken along

document of patticular relevanee; the claimed invention cannot be considered to
ittvolve an inventive siep when the document is combined with one or more other
such documenis, such combination being obvious to a person skilled in the art

document member of the same patent fammily

Date of the actual completion of the international search

Date of mailing of the infernational search report

Email address: pctigipanstralia.gov.aun

29 July 2022 29 July 2022

Name and mailing address of the ISA/AU Authorised officer
AUSTRALIAN PATENT QFFICE Shuiwei Xde

PO BOX 200, WODEN ACT 2606, AUSTRALIA AUSTRALIAN PATENT OFFICE

{ISO 8001 Quality Certified Service)
Telephons No. +61 2 6283 7942
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INTERNATIONAL SEARCH REPORT International application Ne,
C (Continuation). DOCUMENTS CONSIDERED TC BE RELEVANT PCT/AU2022/050320
Category* | Citation of document, with inkication, where appropriaie, of the relevani passages Relevant 1o claim No.
U8 10779766 B2 (SAMSUNG ELECTRONICS CO. LTD.) 22 September 2020
X abstract, fig. 2; col. 3, lines 60-66; col. 7, lines 34-37, lines 55-539; col. 8, line 46; col. 1-5, 8-14, 20-28
12, lines 1-2
US 20180296180 Al (MASSACHUSETTS INSTITUTE OF TECHNOLOGY et al)
18 October 2018
X abstract, fig. 2A, 2B, 12; para [0120] 1-8, 14
US 20170156706 Al (HEALTHCARE TECHNOLOGY INNOVATION CENTRE) 08
June 2017
X abstract; fig. 2a-2b; para [0043, 0049] 1-5, 8-14
US 2018177413 Al (SAMSUNG ELECTRONICS CO, LTD.) 28 June 2018
X abstract; fig. 1,2, 6A, par. [0063, 0140] 20-30
US 2017251935 Al (FITBIT, INC.) 07 September 2017
X abstract; fig. 3A-4B; par. [0003, 0086, 0091, 0092] 20-28
WO 2019195120 Al (TRUSTEES QF TUFTS COLLEGE et al.} 10 October 2019
X abstract, fig. 1,2, 4A, 5A, 64, par. [0007, 0009, 0036, 0040, 0055, 0060 0068] 1-5, 8-14, 20-28
WO 2009125349 Al (CARDIOSIGNS LTD. et al.) 15 October 2009
X abstract; fig. 3, 7; page 4, lines 7-11; page 30, lines 17-23; page 32, lines 27-32; page 29,30
47, lines 29-31; page 37, ling 25 to page 38, ling 2
S 9427158 B2 (SAMSUNG ELECTRONICS CO., LTD.) 30 August 2016
X abstract, fig. 2, 3B; col. 4, lincs 31-40; col. 7, lines 7-13; col. 12, ling 66 — col. 13, line 39-42
7; col. 16, lines 29-43
US 9055871 B2 (THE BOARD OF TRUSTEES OF THE LELAND STANFORD
JUNIOR UNIVERSITY) 16 June 2015
X abstract; fig. 2; col. 2, ling 21-36; col. 6, lines 58-65; col. 9, lines 31-35 39-42
WO 2021072493 Al (3 AIMIP PTY LTD) 22 April 2021
PX abstract; fig.1a -2b 1-7,21,23-25,27,28
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INTERNATIONAL SEARCH REPORT International application No.
PCT/AUX022/050320

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

This international search report has not been established in respect of certain ¢laims under Article 17(2)(a) for the following
reasons:
L. |:| Claims Nos.:

becanse they relate to subject matter not required to be scarched by this Authority, namely:

the subject matter listed in Rule 39 on which, under Article 17¢2)(a)(i), an international search is not required to be
carried out, including

2, |:| Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such
an ¢xtent 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. Il  Observations where unity of invention is lacking (Continnation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

See Supplemental Box for Details

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

As all gearchable claims could be searched without effort justifying additional fees, this Authority did not invite
payment of additional fees.

Ag 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.:

100 O

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.:
1-30, 3942

Remark on Protest |:| The additional search fees wete 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 fee was not paid within the timne limit specified in the invitation,

|:| No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 {third sheet) (July 2019}
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INTERNATIONAL SEARCH REPORT International application Ne,
PCT/AU2022/050320

Supplemental Box

Centinuation of: Bex ITT

This International Application does not comply with the requirements of unity of invention because
it does not relate to one invention or to a group of inventions se linked as to form a single general
inventive concept.

This Authority has found that there are different inventions based on the following features that
separate the claims into distinct groups:

s Claims 1to 19, 21-28 (in-part) are directed to an apparatus for sensing a physiclogical
parameter of a subject comprising a force sensor, a displacement sensor and a coupler. The
feature of the displacement sensing surface is congruent or smaller in size relative to the
force sensing surface. is specific to this group of claims.

« Claims 20 and 21-28 (in-part) are directed to apparatus for sensing a physiclogical parameter
of a subject. The feature of the apparatus comprising at least one optical sensor configured
to generate a signal representing volumetric changes of blood in circulation of the subject is
specific to this group of claims.

+ Claims 29, 30 are directed to a method for enhancing signal to noise ratio of a signal
generated by a sensor assembly, the assembly including a force sensor and a displacement
sensor. The feature of the steps of arranging the displacement sensor at a location on the
subject, arranging the force sensor at the same location on the subject and operating at least
one processor coupled to the displacement sensor and the force sensor and canfigured to
process the force and displacement signals is specific to this group of claims.

¢ Claims 31 to 34 are directed to a method of measuring a physiological parameter of a
subject. The feature of the method comprising receiving a first signal from a first force sensor
mechanically coupled to a first location on the subject; receiving a second signal from a
second force sensor mechanically coupled to a second location on the subject, the second
location being separated from the first location is specific to this group of claims.

» Claims 35 to 38 are directed to an apparatus for sensing at least one parameter of a subject.
The feature of the apparatus comprising a flexible sensor member and a flexible carrier
surrounding the flexible sensor member is specific to this group of claims.

+ 39 to 42 are directed to a system for identifying a subject, the system comprising a force
sensor and a displacement sensor. The feature of the at least one processor coupled to the
force sensor and the displacement sensor, the at least one processor configured to process
the force signal and the displacement signal to determine identification of the subject is
specific to this group of claims.

PCT Rule 13.2, first sentence, states that unity of invention is only fulfilled when there is a technical
relationship among the claimed inventions involving one or more of the same or corresponding
special technical features. PCT Rule 13.2, second sentence, defines a special technical feature as a
feature which makes a contribution over the prior art.

Form PCT/I3A/210 (Supplemental Box) (July 2019)
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INTERNATIONAL SEARCH REPORT International application Ne,
PCT/AU2022/050320

Supplemental Box

When there is no special technical feature common to all the claimed inventions there is no unity of
invention.

In the above groups of claims, the identified features may have the petential to make a contribution
over the prior art but are not common to all the claimed inventions and therefore cannot provide
the required technical relationship. The only feature common to all of the claimed inventions is an
apparatus, a system or a method using a force sensor. However it is considered that this feature is
generic in this particular art.

See US 2017/0156706 A1 (HEALTHCARE TECHNOLOGY INNOVATION CENTRE) 08 June 2017, or,
WO 2019195120 A1 (TRUSTEES OF TUFTS COLLEGE et al.) 10 October 2019
Therefore this common feature cannot be a special technical feature. Hence there is no special

technical feature common to all the claimed inventions and the requirements for unity of invention
are consequently not satisfied a posteriort.

Form PCT/I3A/210 (Supplemental Box) (July 2019)
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Form PCTASA/210 Family Annex)July 2019)

INTERNATIONAL SEARCH REPORT Intemational application No,
Information on patent family members PCT/AU2022/050320
This Annex lists known patent family members relafing to the patent documents cited in the above-mentioned international search
report. The Australian Patent Office is in no way liable for these particulars which are merely given for the purpose of information.
Patent Document/s Cited in Search Report Patent Family Member/s
Publication Number Publication Date Publication Number Publication Date
US 10779766 B2 22 September 2020 US 2018055449 A1 01 Mar 2018
US 10779766 B2 22 Sep 2020
KR 20180024867 A 08 Mar 2018
US 20180296180 Al 18 October 2018 US 2018296180 Al 18 Oct 2018
US 11096634 B2 24 Aug 2021
CA 3055198 Al 07 Sep 2018
CN 110582249 A 17 Dec 2019
EP 3589233 Al 08 Jan 2020
US 2018184795 Al 05 Jul 2018
US 10869541 B2 22 Dec 2020
US 2018184857 Al 05 Jul 2018
US 10888201 B2 12 Jan 2021
US 2020121428 Al 23 Apr 2020
US 11058523 B2 13 Jul 2021
US 2020046111 Al 13 Feb 2020
US 11064801 B2 20 Jul 2021
US 2016135581 Al 19 May 2016
US 11213118 B2 04 Jan 2022
US 2021313676 Al 14 Oct 2021
WO 2018160986 Al 7 Sep 2018
WO 2018191650 Al 18 Oct 2018
US 20170156706 Al 08 June 2017 US 2017156706 Al 08 Jun 2017
US 10709424 B2 14 Jul 2020
EP 3157416 A2 26 Apr 2017
EP 3157416 B1 15 Jul 2020
WO 2015193917 A2 23 Dec 2015
US 2018177413 Al 28 Tune 2018 US 2018177413 Al 28 Tun 2018
US 10813561 B2 27 Qct 2020
CN 108236460 A 03 Jul 2018
CN 108236460 B 14 Jun 2022
EP 3342336 Al 04 Jul 2018
EF 3342336 B1 03 Nov 2021
EF 3943001 Al 26 Jan 2022
JP 2018102906 A 053 Jul 2018
KR 20180076030 A 05 Jul 2018
Due to data integration issues this family listing may not include 10 digit Australian applications filed since May 2001,
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Form PCTASA/210 Family Annex)July 2019)

INTERNATIONAL SEARCH REPORT Intemational application No,
Information on patent family members PCT/AU2022/050320
This Annex lists known patent family members relafing to the patent documents cited in the above-mentioned international search
report. The Australian Patent Office is in no way liable for these particulars which are merely given for the purpose of information.
Patent Document/s Cited in Search Report Patent Family Member/s

Publication Number Publication Date Publication Number Publication Date

US 2017251935 Al 07 September 2017 US 2017251935 Al 07 Sep 2017

WO 2019195120 Al 10 October 2019 WO 2019195120 Al 10 Oct 2019
AlJ 2019249818 Al 15 Oct 2020
BR 112020019909 A2 05 Jan 2021
CA 3094403 Al 10 Oct 2019
CN 112512414 A 16 Mar 2021
EP 3773183 Al 17 Feb 2021
IL 277022 A 29 Oct 2020
JP 2021518179 A 02 Aug 2021
KR 20210019404 A 22 Feb 2021
RU 2020131254 A 05 May 2022
8G 11202008316U A 29 Sep 2020
US 2021153735 Al 27 May 2021

WO 2009125349 Al 15 October 2009 Nong

US 9427158 B2 30 August 2016 US 2015145673 Al 28 May 2015
US 9427158 B2 30 Aug 2016
CN 104665820 A 03 Jun 2015
CN 104665820 B 19 Nav 2019
EP 2875778 Al 27 May 2015
EP 2875778 B1 29 Apr 2020
EP 3513713 Al 24 Jul 2019
EFP 3513713 B1 07 Jul 2021
KR 20150060304 A 03 Jun 2015
KR 102215442 B1 15 Feb 2021
US 2016331324 Al 17 Nov 2016
US 9681840 B2 20 Jun 2017

US 9055871 B2 16 June 2015 US 2015073234 A1 12 Mar 2015
US 9055871 B2 16 Jun 2015
AU 2009305675 Al 22 Apr 2010
CA 2740420 Al 22 Apr 2010
EP 2348996 Al 03 Aug 2011
US 2014142437 Al 22 May 2014
US 8858449 B2 14 Oct 2014

Due to data integration issues this family listing may not include 10 digit Australian applications filed since May 2001,
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INTERNATIONAL SEARCH REPORT
Information on patent family members

Imiemational application No,
PCT/AU2022/050320

This Annex lists known patent family members relating to the patent documents cited in the above-mentioned international search
report. The Australian Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

Patent Document/s Cited in Search Report Patent Family Member/s

Publication Number Publication Date Publication Number Publication Date
US 2010094147 Al 15 Apr 2010
U5 8870780 B2 28 Oct 2014
US 2015257630 Al 17 Sep 2015
US 9215991 B2 22 Dec 2015
US 2016095521 Al 07 Apr 2016
US 9814397 B2 14 Nov 2017
WO 2010045455 Al 22 Apr 2010

WO 2021072493 Al 22 April 2021 WO 2021072453 Al 22 Apr 2021
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