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INTERNATIONAL SEARCH REPORT International application No.

PCT/US15/28342

A.  CLASSIFICATION OF SUBJECT MATTER
IPC(8) - AE1B 520, 8/00, B/12 (2015.01)
CPC - AB1B 5/0059, 8/4411, 8/4281

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

B.  FIELDS SEARCHED

IPC(8): AB1B 5720, B/00, 812 (2015.01)
CPC: AG1B /0058, B/4411, B/4231; USPC: 60(/438, 443, 458, 462

Mjnimum- documentation searched (classification sysiem followed by classificaion symbols)

Documensation 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)

PatSeer [US, EP, WO, JP, DE, GB, CN, FR, KR, ES, AU, IN, CA, INPADCC Data); Google; Google Scholar; Google Patent; Orbit;
ProQuest, Search terms: Uliraso®, Transdue*, Prob®, Cap*2, Cover*, Attach”, Coupl®, Extansion®, Fitting*®, Shield*, Window®, Apartur®,
Opening", Cutout”, Hole*, Optical™, Light", Infrared”, Ultravi®, Emit", Detect™ .

C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

Relevant o claim No.

Category*
A US 2006/0276712 A1 (éTOTHERS, L, et al.) Decamber 07, 2006; figure 1A; paragraphs [0056], |1-4
[0087)
A US 2011/0257521 A1 (FRADEN, J) Octobar 20, 2011; figure 3; paragraph [0043] 1-4
14

figure 5A '

WO 2014/001963 A1 (KONINKLIJKE PHILIPS N.Y.) January 03, 2014; paga 6, lines 25-35;

D Further documents are listed in the continuation of Box C.

D See patent family annex.

* Special calegories of cited documents:

“A™ document defining the general siate of the art which is not considered
ta be of particular relevance

“E™ earlier application or patent but published on or after the internatienal
filing date

“L"  document which may throw doubts on priority claim(s) or which is
cited to establish the publication dmte of another citaiion or other
special resson (ag specified)

“0"  document referring 1o an oral disclosure, use, exhibition or other
means

“P”  document published prior 1o the international filing date but later than

the priofity dute claimed

“T™  Jater docament published afier the international filing date or priority
date and net in conflict with the uplzlicau'on but cited 1o understand
the principle ot theory underlying the invention

document of particular relevance; the claimed invention cannol be
considcred novel or cannot be censidered 1o involve an inventive
step when the document is saken alone

g

“Y”  document of particular relevance: the claimed invertion cannot be
considered W involve un inventive siep when the document is
combined with one er more other such d Ws, such comb I}

being ebvious to 4 person shilled in the arl
“&"  documeni member of the same patent fomily

Date of the actual completion of the international search

04 September 2015 (04.08.2015)

Date of mailing of the international scarch report .

30SEP 2015

Name and mailing address of the ISA/

Mail Stop PCT. Attn; 1SA/US, Commissioner for Patents
P.0. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. 571.273-8300

Authorized officer
Shana Thomas

PCT Helpdesk: 571-272-4300
PCT OSP: §71-272.7774

Form PCT/ISA/Z10 (second sheer) (January 2015}




(27) JP 2017-517305 A 2017.6.29

INTERNATIONAL SEARCH REPORT Internmional application No.
PCT/US15/28342

Box No. II Observations where certain claims were found unsesrchable (Continuation ofitem 2 of first sheet)}

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

1. E] Claims Nos.:

because they relate 10 subject matter not required 1o be searched by this Authority, ramely:

2 D Claims Nos.: .
because they relate to parts ot the international application that do not comply with the prescribed requiremenis 1o such an
extent thal no meaningful international search can be carried out, specifically: :

a D Claims Nos.:

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

Box No. [Tl Observations where unity of invention is lacking (Continvation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
Group |: Claims 1-4 are directed toward an ultrasound transducer cap, comprising an ultrascund transducer cutout.
Group |I: Claims 5-11 are directed toward a hierarchical methad of detacting sub-tissue anomalies, comprising recanstructing the

ultrasound data and the light scatter data to correlate the anatomical structure of the tissue with the light scatter data; and dividing the
reconstructed data into geometric dlusters.

Group |II: Claims 12-16 are diracted toward a system for detecting sub-tissue anomalles, comprising an aximeter,

-+*-Cantinued Within the Next Supplemantal Box-**"-

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

2. D As all searchable claims could be s.earched without effort justifying additional fees, this Au thority did not invite payment of
additional fees,

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

4. m No rg.quired ndditional search fees were timely paid by the applicant. Consequently, this internavional search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

14

Remurk on Protest D e additional search fees were accompanied by the applicants protest and, where applicable, the
payment of a proiest fee.

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

ﬂ No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 {continuation of first sheet (2)) (January 2015)
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INTERNATIONAL SEARCH REPORT

. International application Ne.
Informarion on patent family members femnatl i

PCT/US15/28342

***Continuation of Box No. lil - Observations where unity of invention is lacking:***

The inventions listed as Groups |-l do not relate to a single general invearilive concept undar PCT Rule 13.1 bacause, under PCT Rule
13.2, they lack the same or corresponding special technical features for the following reasons: the special technical features of Group |
include an ultrasound transducer cutout disposed along a length of the hollow body that provides an unblocked line of sight between an
ultrasound transducer within the hollow body and a ractal wall, which are not present in Groups [1-ll; the special technical features of
Group Il include collacting light scatter data about the tissue with the first light detector; reconstructing the ultrasound data and the light
scattar data to comelate the anatomical structura of the tissue with the light scatler data; dividing the reconstructed data inle geometric
dusters; analyzing the geometric dusiers to identify suspicious segments with greater light scatier; dividing the susplcious sagments
with greater light scatter inta smaller geometric clusters; and analyzing the amaller geometric clusters to refine a location for areas with
greater light scattar, which are not present in Groups | and |l; the spacial technical features of Group Il include an oximeter coupled to
the probe for obtaining light scatter data, the oximeter comprising: a first opticat fiber that provides light to the first light emitter; and a
second -optical Aiber that receives scattered light fram the first light detector; a processor that reconstructs data from ths ultrasound
transducer with data from the oximeter to correlate both data sats, which are not prasent in Groups I-Il. :

The common technical features of Groups |, Il and Il ara an ultrasound transducer; a first light emitter disposed in praxdmity to the
ultrasound transducer; a first light detector disposad in proximity to the ultrasound transducer.

These common technical features are disclosed by US 8,412,284 B2 to Stothers et al. (hereinafter ‘Stothers'). Slothers discloses an
ultrasound transducar (transmitting ultrasonic energy from a transducer; claim 8); a first light emitter dispesed in proximity to the
ultrasound traneducar; a first light detactor disposed in proximity to the ultrasound transducer (a8 method for monitering bladder function
in an animal having a bladder including positioning of a light amitter and a light detector on the animal's skin adjacent to the animal's
bladder; abstract).

Since the common technical features are previously disclosed by the Stothers refe—rence, the commeon featuras are not special and so
Graups |, Il and 1l lack unity.

Form PCT/ISA/210 {paten1 family annex) (January 2015)
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