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INTERNATIONAL SEARCH REPORT

JP 2024-546080 A 2024.12.17

International application No,
PCTIUS22/51585

A, CLASSIFICATION OF SUBJECT MATTER

IPC - INV, G028 27/09; GO2B 21/00 {2023.01)
ADD.

CPC -  INV.GD2B 27/0955; G028 21/0028; G02B 21/0032; G02B 21/0048; G028 21/0052
ADD,

According to International Patent Classification (IPC) ot to both national classification and IPC

B.  FIELDS SEARCHED

See Search History document

Minimum documentation searched (classification system followed by classification symbols)

See Search History documnent

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

See Search History document

Electronic database consulted during the international seprch (name of database 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 2018/0078128 A1 (NANYANG TECHNOLOGICAL UNIVERSITY} 22 March 2018; abstract; | 1-4. 6, 810, 121,
— fig 10-12 para [0060]-[0075] 21-26, 47-49, §3-56, 58,
Y 60-85, 67-73, 78-84,
96-101, 128-131
20, 50-52, 57, 58, 75-77,
95
X WO 2020/240541 A1 (RAMOT AT TEL-AVIV UNIVERSITY LTD.) 03 December 202C; fig 1a, 1,5,7.11,47, 66,67, 74
3a; col 11-29
Y US 2019/0374198 A1 (SUNNYBROOK RESEARCH INSTITUTE. ET AL.) 12 December 2019; | 20, 57
para [0004H0018]
Y US 2016/0363737 AD (ASCHWANDEN M. ET AL.} 15 Dacember 2016; fig 2a-3; para 50-52
[0165]-{0175]
Y US 2015/02397179 A1 (FUJIFILM SONOSITE, INC.) 22 October 2015; abstract 58, 95
US 2012/0081704 A1 (MORROW) 05 April 2012; fig '12; abstract; para [0072] 7577

D Furthet documents are Jisted in the continuation of Box C.

D See patent family annex.

. Special eategories of cited documents:

“A" document defining the general state of the art which is not considered
to be of particular relevance

“D"  document cited by the applicant in the international application

“E" carlier application or patent but published on or after the international
filing date

“L" document which maﬁ throw doubts on priority claim(s) or which
is cited to establish the publication date of another citation or ather
special reason {as specified)

Q" docwiment referring to an oral disclosure, use, exhibition or other means

“PF"  document published priarto the international Aling date but later than
the priority date claimed

“T™  later document published after the international filing date or priarity
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 conaidered to involve an inventive step
when the document is taken alone

"¥" document of particular relevance; the claimed invention cannot
be considered to involve an inventive step when the document is
combined with ene or more other such documents, such combination
being ebvious to e person skilled in the art

“&"  document member of the same patent family

Date of the actual completion of the international search

16 March 2023 {16.03.2023)

Date of mailing of the international search report

MAY 08 2023

Narme and mailing address of the ISA/

Mall Step PCT, Attn: 1ISA/US, Commissioner for Patents
P.0. Box 1450, Alexandria, Virginia 223131460

Facsimile No. 571.273-8500

Authorized officer
Shane Thomas

Telephone No. PCT Helpdesk: 571-272-4300
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INTERNATIONAL SEARCH REPORT International application No.

PCT/JS22/51585

Box No.II  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 glaims under Article 17(2)(::) for the following reasons:

L D Claims Nos.:
because they relate to subject matter not requited to be searched by this Authority, namely:

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

3. I:I 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 Ne.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:
-**_Please See Supplemental Page-*-

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

2. I:l As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
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 ¢laims for which fees were paid, specifically claims Nos.:

4. % Mo 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.:

1-28, 47-101, 1294131

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

I_—_I 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.

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

Form PCT/ISA/210 (continuation of first sheet (2)) (July 2022)
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INTERNATIONAL SEARCH REPORT International application No.

PCT/US22/51585 -

~*.Continued Frem Box No, llI; Obssrvations where unity of Invention Is lacking-***-

This apptlcatlon contains the following Inventlans or groups of inventions which are not so linked as te form a single general inventive
concept inder PCT Rule 13.1. In order for ali Inventlons to be exarnined, the appropriate additional examination fee must be paid.

Group [: Claims 1-26, 47-101, 129-131 are dlrected towards rejecting out of focus light,
Group lI: Claims 27-46, 127 ara directed fowards reflecfing light multiple times.

Group [lI: Claims 102-126 are directed towards a device having a pathlength ratio of light.
Group IV: Claim 128 ie directed towards a reflactance pathlength of light.

The Inventions listed as Groups I-1ll do not relate to & single general inventive concept under PCT Rule 13.1 because, under PCT Rule
13,2, they iack the same or comesponding spacial technical features for the following reascns:

The speclal technical features of Group | include at least wherein said chamber is configured to reject out of focus light along said optical
path which are not present In Groups [I-1V.

The speclal technlcal features of Group Il includa at least whersin said path returns to said first reflector a plurality of times before
reaching said output, which are not present in Groups |, Ill, and IV.

The special technical features of Group Il include at least repeatediy directing sald beam of light from a first reflector to a second
reflector within said chamber of sald light fitering device such that a pathiength that said beam of light traverses betwaen said first
reflector and said segond reflector is at leas! three times a distance separating said first reflector and sald second reflactor, which are not
present in Groups |, II, and IV.

The special technical features of Group IV Include at least wherein a pathlength that said light traverses, via reflectance, from said input
to said output via said reflectors, is at least 0.25 meters, which are not present in Groups -l

The common technlcal features shared by Groups |, II, HI, and IV are a probe configured to direct a beam of light from a light source to an
imaging subject end collect light from said imaging subject upon said beam of light contacting sald Imaging subject; and a light filtering
device in optical communication with said probe, wherein said light filtering device comprises: a chamber having an input configured to
raceive said light collected by said probe and an output configurad to transmit said light away from said chamber; and a plurality of
reflactors disposed in said chamber, wherein said plurality of reflactors Is configured to direct said light recelved, in an optical path from
sald input to sald output via reflectance of said light between reflectors of said plurality of reflectors.

An additional commen technical feature shared by Groups 1 and 1l is pracessing said beam of light to generate an image of said imaging
subject.

However, these common features are previously disclosed by LIS 2018/0078129 A1 fo NANYANG TECHNOLOGICAL UNIVERSITY, et
al, {nereinafter "NANYANG"). NANYANG discloses a probe configurad to direct a beam of light from a light source to an imaging subject
and collect light fram seid imaging subject upon said beam of light contacting said imaging subject (an Imaging devica produces a Bessel
beam from a Bessel beam ganerator towards a spacimen 1020 to be collected at imaging sensor 1028; abstract, para [0068]); and a light
fiitering device in optical communication with sald probe, wherein eald fight filtering device comprises: a chamber having an input
sanfigured 1o recalve sald light collected by said probe and an output configured to tfransrait safd light away from said chamber; and a
plurality of reflectors disposed In said chamber, wherein said plurality of reflactors Is configured to direct said light recelved, in an aptical
path from sakd Input to sald output via reflectanca of said light between reflectors of said pluralily of reflectors (the imaging device
includes, in optical communication, a system of reflectors Including beam splitter 1110 and mirrar 1004 which are within a confined
device and reflect light via reflectance, and form a light filtering device having a chamber with an irput and output end; fig 10-12; para
[0068]-[0070}).

NANYANG also discloses processing said beam of light to generate an image of said imaging subject (the imaging device uses the
Bessel beam to genarate an image of the specimen 1020; para [0068], [0671]). '

Sinca the common technical features are previously disclosed by the NANYANG rafarence, these common features are not special and
50 Groups |, 11, II[, and 1V lack unity.

Form PCT/ISA/2 10 (extra sheet) (July 2022)
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