wo 20107146480 A3 |1 0K 0O OO

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

ot VAP,
(19) World Intellectual Property Organization /g [} 11D 000 1.0 0O 0 O
ernational Bureau S,/ ‘ 0 |
. L MEY (10) International Publication Number
(43) International Publication Date \,!:,: #
23 December 2010 (23.12.2010) WO 2010/146480 A3
(51) International Patent Classification: (81) Designated States (unless otherwise indicated, for every
GOIT 1/164 (2006.01) kind of national protection available). AE, AG, AL, AM,
(21) International Application Number: ég’ éﬁ’ ég’ CAI\ZI, CBS i CBRB’ CBI(J}, g;l’ DB]IE{ > DBI\(V ’];313[{ > ]];é’
PCT/IB2010/052122 DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT.,
(22) International Filing Date: HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
12 May 2010 (12.05.2010) KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
. ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
(25) Filing Language: English NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD,
(26) Publication Language: English SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,

TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(30) Priority Data:

61/218.087 18 June 2009 (18.06.2009) ys (84) Designated States (unless otherwise indicated, for every

’ kind of regional protection available): ARIPO (BW, GH,

(71) Applicant (for all designated States except US): KONIN- GM, KE, LR, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG,
KLIJKE PHILIPS ELECTRONICS N.V. [NL/NL]; ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
Groenewoudseweg 1, NL-5621 BA Eindhoven (NL). TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,

EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, SE, SL SK,
SM, TR), OAPI (BF, BJ, CF, CG, CL CM, GA, GN, GQ,
GW, ML, MR, NE, SN, TD, TG).

(72) Inventor; and
(75) Inventor/Applicant (for US only): KOLTHAMMER,
Jeffrey, A. [US/US]; 595 Miner Road, Cleveland, Ohio

44143 (US).

(74) Agent: DAMEN, Daniel, M.; Philips Intellectual Proper- ¢¢larations under Rule 4.17:
ty & Standards, High Tech Campus 44, P.O. Box 220, — as to applicant’s entitlement to apply for and be granted
NL-5600 AE Eindhoven (NL). a patent (Rule 4.17(ii))

[Continued on next page]

(54) Title: OPTIMAL ENERGY WINDOWING OF SCATTERED EVENTS IN RADIONUCLIDE IMAGING

(57) Abstract: An imaging system includes storage (12) for storing ra-
dionuclide imaging data including quantitative radiation detection event
energy values, the radionuclide imaging data having been acquired of a
subject by a radionuclide imaging device (10); an energy window selection
module (20) selecting an energy window and a data filtering module (14)
configured to filter the stored radionuclide imaging data respective to the
stored quantitative radiation detection event energy values using the se-
lected energy window to generate a filtered radionuclide imaging data set;

MR images L-26 Redonuch and a reconstruction module (30) configured to reconstruct the filtered ra-
memory adionuclide | .12 . 3 N . .
imaging data dionuclide imaging data set to generate a reconstructed image of the sub-
memery ject.
Yy 20 {
| EneFgy window w | Data fitering L-14
sefection module v module

v

Filtered radicnuclide 16
imaging data set |~
memory

Y

Reconstruction |.-30
module

Images fusion and 9
formatting module

Reconstructed }-32
images memory

Fig. 1



WO 2010/146480 A3 I 000 )00 0000 A O

— as to the applicant's entitlement to claim the priovity of —  before the expiration of the time limit for amending the
the earlier application (Rule 4.17(iii)) claims and to be republished in the event of receipt of
amendments (Rule 48.2(h))

Published:
. o . (88) Date of publication of the international search report:
with international search report (Art. 21(3)) 15 December 2011



INTERNATIONAL SEARCH REPORT

International application No

PCT/IB2010/052122

A. CLASSIFICATION OF SUBJECT MATTER

INV.
ADD.

G01T1/164

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

B. FIELDS SEARCHED

Minimum documentation searched {classification system followed by classification symbols)

GO1T

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

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

EPO-Internal, WPI Data, INSPEC, COMPENDEX

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X MCELROY D P ET AL: "Singles list mode 1-3,10,
data processing for MADPET-1I", 12,14,
2004 TEEE NUCLEAR SCIENCE SYMPOSIUM 15,17,
CONFERENCE RECORD 16-22 OCT. 2004 ROME, 21,22

ITALY, 2004 TEEE NUCLEAR SCIENCE SYMPOSIUM
CONFERENCE RECORD (IEEE CAT. NO.
04CH37604) IEEE PISCATAWAY, NJ, USA,

vol. 5, 16 October 2004 (2004-10-16),
pages 3325-3329, XP01l0819397,

DOI: DOI:10.1109/NSSMIC.2004.1466403

ISBN: 978-0-7803-8700-3
abstract; figures

page 3326, left-hand column,

page 3325, left-hand column, line 3 - line

line 1 - Tine

9

page 3325, right-hand column, line 12 -
line 20

page 3326, left-hand column,

26

line 41 -

_/__

Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

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

"E" earlier document but published on or after the international
filing date

"L" documentwhich may throw doubts on priority claim(s) or
which is cited to establish the publication date of ancther
citation or other special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or
other means

"P" document published prior to the international filing date but
later than the priority date claimed

"T" later document published after the international filing date
or priority 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 considered to
involve an inventive step when the document is taken alone

"Y" document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such docu-
merr:ts, such combination being obvious to a person skilled
inthe art.

'&" document member of the same patent family

Date of the actual completion of the intemational search

3 August 2011

Date of mailing of the international search report

1471072011

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Eberle, Katja

Form PCT/ISA/210 (second sheet) (April 2005)




INTERNATIONAL SEARCH REPORT

International application No

30 March 1994 (1994-03-30)
page 4, line 48 - page 6, line 26; figures

PCT/1B2010/052122
C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category” | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
line 44
page 3327, left-hand column, line 29 -
right-hand column, Tine 8
A WELLS K ET AL: "Optimal Energy Window 1,2
Selection for Scintigraphy and Emission
Computed Tomography",
NUCLEAR SCIENCE SYMPOSIUM CONFERENCE
RECORD, 2005 IEEE WYNDHAM EL CONQUISTADOR
RESORT, PUERTO RICO OCTOBER 23 - 29, 2005,
PISCATAWAY, NJ, USA,IEEE,
vol. 4, 23 October 2005 (2005-10-23),
pages 2049-2053, XP010895997,
DOI: DOI:10.1109/NSSMIC.2005.1596736
ISBN: 978-0-7803-9221-2
cited in the application
abstract; figures
A EP O 589 467 A2 (SHIMADZU CORP [JP]) 1,2

Form PCT/ISA/210 (continuation of second sheet) (April 2005)




INTERNATIONAL SEARCH REPORT

Information on patent famlly members

International application No

PCT/IB2010/052122
Patent document Publication Patent family Publication
cited in search report date member(s) date
EP 0589467 A2 30-03-1994 DE 69323257 D1 11-03-1999
DE 69323257 T2 24-06-1999
EP 0589467 A2 30-03-1994
us 5466939 A 14-11-1995

Form PCT/ISA/210 (patent family annex) (April 2005)




International Application No. PCT/ 1B2010/ 052122

FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210

This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. claims: 1-4, 10, 12-17(completely); 21, 22(partially)

An imaging system and a method comprising storing
radionuclide imaging data including quantitative radiation
detection event energy values; filtering the stored
radionuclide imaging data respective to the stored
quantitative radiation detection event energy values to
generate a filtered radionuclide imaging data set; and
reconstructing the filtered radionuclide imaging data set to
generate a reconstructed image of the subject, the filtering
and reconstructing comprising filtering using a first and
second energy window and reconstructing the respective first
and second images, wherein the method further comprises
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including quantitative radiation detection event energy
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generating an energy window used in the filtering based on
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