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(54) DEVICE AND METHOD FOR HYBRID OPTOACOUSTIC TOMOGRAPHY AND

ULTRASONOGRAPHY

(57)  Theinvention relates to a device and an accord-
ing method for hybrid optoacoustic and ultrasonographic
imaging of an object (1). The device comprising an irra-
diation unit (2, 3) for irradiating the object (1) with elec-
tromagnetic radiation, in particular light, and a transducer
unit (4) comprising a plurality of transducer elements (5),
the transducer elements (5) being configured to emit ul-
trasound waves impinging on the object (1) and to detect
ultrasound waves which are reflected and/or transmitted
by the object (1) upon impinging on the object (1), and
to detect ultrasound waves which are generated in the
object (1) uponirradiation with electromagnetic radiation,
wherein the transducer elements (1) are arranged along
a curved line, in particular a concave line, or a curved
surface, in particular a concave surface. A multiplexer
unit (15) is configured to control the transducer unit (4)
to operate in different operation modes and to switch the
transducer unit (4) between the different operation
modes, in particular between a first mode (receive-only
mode) and/or a second mode (transmit-and-receive
mode) and/or a third mode (mixed mode). The multiplex-
er unit (15) comprises a first electronic circuit designed

for acquisition of ultrasound data and a second electronic
circuit designed for acquisition of optoacoustic data, the
first electronic circuit having a first input impedance and
the second electronic circuit having a second input im-
pedance, which is different from the first input imped-
ance.

7 Trigaer
" Data

1
Integrated Electronics I

% \ Puls

i

1

sEamm

Pulse Energy
T T T TR

Printed by Jouve, 75001 PARIS (FR)



10

15

20

25

30

35

40

45

50

55

EP 3 530 192 A3

des

Européisches
Patentamt

European

Patent Office

ce européen
brevets

[

EPO FORM 1503 03.82 (P04C01)

EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 19 16 1869

Categor Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
gory of relevant passages to claim APPLICATION (IPC)
Y EP 2 679 161 Al (FUJIFILM CORP [JP]) 1-3,15 [ INV.
1 January 2014 (2014-01-01) A61B8/00
* paragraphs [0058] - [0060], [0070] * A61B8/14
* figure 10 * A61B8/15
----- A61B8/08
Y A. BUEHLER ET AL: "Three-dimensional 1-3,15 | A61B5/00
optoacoustic tomography at video rate", GOIN21/17
OPTICS EXPRESS,
vol. 20, no. 20,
24 September 2012 (2012-09-24), page
22712, XP055212571,
DOI: 10.1364/0E.20.022712
* chapter "1. Introduction", last par. *
* chapter "2. Materials and methods",
section "2.1 Imaging system", lst par. *
* figure 1 *
Y WO 2009/154298 Al (CANON KK [JP]; SOMEDA [1-3,15

YASUHIRO [JP] ET AL.)

23 December 2009 (2009-12-23)

page 1, lines 7-12 *

page 5, lines 16-22 *

page 9, line 2 - page 11, line 20 *
page 14, line 22 - page 16, line 4 *
figure 2 *

*

* * * *

TECHNICAL FIELDS
SEARCHED (IPC)

A61B

Place of search Date of completion of the search

Munich 18 July 2019

Examiner

Willig, Hendrik

CATEGORY OF CITED DOCUMENTS

T : theory or principle underlying the invention

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P : intermediate document

E : earlier patent document, but published on, or
after the filing date

D : document cited in the application

L : document cited for other reasons

& : member of the same patent family, corresponding
document




10

15

20

25

30

35

40

45

50

55

EP 3 530 192 A3

Européisches
Patentamt

European - .
Pateﬁt Office Application Number

Office européen

des brevets EP ].9 ].6 1869

CLAIMS INCURRING FEES

The present European patent application comprised at the time of filing claims for which payment was due.

[

[
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The Search Division considers that the present European patent application does not comply with the
requirements of unity of invention and relates to several inventions or groups of inventions, namely:

1. claims: 1-3, 15

Device and corresponding method for hybrid optoacoustic and
ultrasonographic imaging of an object with multiplexer unit
to control the transducer unit in different operation modes.

2. claims: 4-7, 14

Device for hybrid optoacoustic and ultrasonographic imaging
of an object with control unit to control transducer
elements to sequentially emit ultrasound pulses and to
control transducer elements to simultaneocusly detect the
reflected or transmitted ultrasound waves.

3. claims: 8, 9

Device for hybrid optoacoustic and ultrasonographic imaging
of an object with processing unit to perform spatial
compounding processing.

4, claim: 10

Device for hybrid optoacoustic and ultrasonographic imaging
of an object configured for combining images to a
preliminary image.

5. claims: 11, 12

Device for hybrid optoacoustic and ultrasonographic imaging
of an object with ultrasound or optoacoustic image
reconstruction after a number of data acquisitions.

6. claim: 13

Device for hybrid optoacoustic and ultrasonographic imaging
of an object with implementation of a compressed sensing
scheme for synthetic aperture.
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