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(57) Abstract: A system includes an adapter for a photoacoustic imaging system that includes a coupling media made from gellan gum,
which exhibits improved acoustic and optical properties for facilitation of photoacoustic (PA) and pulse-echo (PE) imaging. The system
is particularly aimed at improving imaging within a short-wave infrared (SWIR) frequency band. The coupling media can include
deuterium oxide mixed with gellan gum for further improvement of PA and PE imaging. Validation studies are presented herein for
comparison of gellan gum-based coupling media with currently-available coupling media.
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Box Ne. 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 claims under Article 17(2)(a) for the following reasons:

1. I:l Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. I:I Claims Nos.: .

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

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(a).

Box No. HI  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:

This application contains the foliowing inventions or groups of inventions which are not so linked as to form a single general inventive'
concept under PCT Rule 13.1. In order for all inventions to be searched, the appropriate additional search fees must be paid.

Group I: Claims 1-11 directed to an adaptor for use with an ultrasonic probe.

Group Il: Claims 12-20 directed to a coupling medium for use with an ultrasonic probe, and associated methods of fabrication.

-*-Continued in extra sheet-*-

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

2. D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
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. 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.:
Remark on Protest D 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 applicabl; protest
fee was not paid within the time limit specified in the invitation. '

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

Form PCT/ISA/210 (continuation of first sheet (2)) (July 2022)
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-*-Box No. Ill - Observations where unity of invention is lacking-*-

The inventions listed as Groups I-ll do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT Rule
13.2, they lack the same or corresponding special technical features for the following reasons:

SPECIAL TECHNICAL FEATURES : .

The invention of Group | includes the special technical features of a photoacoustic adapter for real-time optical monitoring using
ultrasound, including: a coupling medium chamber defining: a first optical window along a proximal portion of the coupling medium
chamber; a second optical window along a distal portion of the coupling medium chamber and configured to contact a surface of an
object of interest, the second optical window being defined opposite from the first optical window, the first optical window and the second
optical window being coaligned along a first axis; an ultrasound transducer port configured to engage an ultrasonic probe; [a coupling
medium] disposed within the coupling medium chamber, a prism.element disposed within the coupling medium chamber and configured
to direct acoustic emissions from the ultrasonic probe towards the object of interest in alignment with the first axis; wherein a response of-
the object of interest to the acoustic emissions is observable by an optical sensor aligned with the first optical window, not required in
Group I1.

The invention of Group Il includes the special technical features of [the coupling medium] comprising gellan gum, not required in Group
I

COMMON TECHNICAL FEATURES

The inventions of Groups I-li share the technical features of a coupling medium for use with an ultrasonic probe, the coupling medium
comprising a gelling agent. The common technical features are known in prior art as shown in US 2016/019902.6 A1 to Theraclion
(hereianfter ‘Theraclion’). Therefore, Groups I-Il lack unity since the shared technical features do not represent a contribution over
Theraclion which teaches a coupling medium for use with an ultrasonic probe (coupling liquid for ultrasound devices, Abstract), the
coupling medium comprising a gelling agent (coupling liquid comprising at least one hydrophilic polymer, Abstract; “hydrophilic polymer”
.as understood herein means a polymer which has a sufficient affinity to water as to dissolve therein or to form a gel with it, para. [0015]).

As the common features were known in the art at the time of the invention, they cannot be considered special technical features that
would otherwise unify the groups.

Therefore, Groups |-l lack unity under PCT Rule 13 because they do not share a same or corresponding special technical feature.
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