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Reminder of who | am

Born in Bathurst, NSW, Australia
Raised in Wollongong, NSW, Australia
Studied B. Medical Radiation Physics
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PhD studies commenced in 2010

Use of Timepix detectors for a novel in-body
imaging device in prostate brachytherapy




BrachyView: Thesis writing

Aim for thesis submission by August 2013

for low dose-rate prostate brachytherapy

M. Petasecca,® K. J. Loo, M. Safavi-Naeini, Z. Han, and P. E. Metcalfe
Centre for Medical Radiation Physics, University of Wollongong, Wollongong, NSW 2522, Australia

S. Meikle

Radiation Physics, University of Wollongong, Wollongong, NSW 2522, Australia
S. Pospisil and J. Jakubek

J. A. Bucci

St George Cancer Care Centre, St George Hospital, Kogarah, NSW 2217, Australia

M. Zaider

M. L. F. Lerch, Y. Qi, and A. B. Rosenfeld
Centre for Medical Radiation Physics, University of Wollongong, Wollongong, NSW 2522, Australia

published 15 March 2013)

Brachy View: Proof-of-principle of a novel in-body gamma camera

Brain and Mind Research Institute, University of Sydney, NSW 20006, Australia and Centre for Medical

Institute of Experimental and Applied Physics, Czech Technical University of Prague, Prague, Czech Republic

Department of Medical Physics, Memorial Sloan-Kettering Cancer Center, New York, New York 10021
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BrachyView: Progress

MEMORIAL SLOAN-KETTERING CANCER CENTER

“LIBRARY

MAKE THE CONNECTION

Dear Dr. Zaider,

| wanted to let you know that your recent

article, BrachyView: Proof-of-principle of a novel in-
body gamma camera for low dose-rate prostate
brachytherapy, is featured in Today's Science Sparks
on the Library website

at https: //library.mskcc.org for May 22nd. In the
future, the image selected from this article will also be

featured on our plasma screens at the CyberlLibrary

Cafe in the Zuckerman Research Center.
If you are reading this email after the specified date,

please see the Today’s Science Sparks archive
at https: //library.mskcc.org /sparks/month/2013/05
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Fig . P ge of endoscopic BPH procedure:
performed as electrosurgical TURP (CPT 52601,
32612 or 32614) (solid curve) and LP (CPT 52648
or CPT 52649) (dashed line) by year of urologist
(re)certification

Memorial Sloan-Kettering

Cancer Center

The Best Cancer Care. Anywhere.

+» Contemporary practice patterns of endoscopic surgical

for benign

prostatic hvperplacia smeng urolegists in the United States
» Lowrance WT, Southwick A, hMazchine AC, Sandhu J§

 JUrel 2013 May;186(3)1811-6.

Feel free to share this information with your co-
authors!

2013-05-22

Fig 1. Schematic of BrachyView rectal probe. Three
side-by-side Medipix detectors are placed inside of
the TRUS probe and inferiorly to the prostate
gland.

+ Petasecca M, Loo KJ, Safavi-Nasini M, Han Z, Metcalfe PE, Meikle 5, Pospisil

§, Jakubsk J, Bucci JA, Zaider M, Lerch ML, Qi Y, Rosenfeld AB

# Med Phys. 20153 Apr40(4):041700.

2013-05-23
Pt gt
T
I
- + Lack of specificity of plasma concentrations of inhibin B and follicle-stimulating
e o= hormone for identification of azocepermic survivors of childhood cancer: a report
1 from the st jude lifetime cohort study
,—|—| + Green DM, Zhu L, Zhang N, Sklar CA, K2 RW, Kutteh WH, Klosky JL, Spunt
Wotiatoacy mamh  Wr.mc, wavm SL, Metzger ML, Navid F, Srivastava D, Robisen LL, Hudsen MM

Fig 1. CONSORT diagram showing patient
population from which semen analy=is data were
derived. HPT XRT, hypothalamic-pituitary

+ JClin Oncol. 2013 Apr 1;31(10):1324-8
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BrachyView: Progress

Plug-in integration into Pixelman software

#* Preview Window L & - [ ] . | £ | Brachy View (dummy 2000) - . .
File Options View Service Frames Docking '
dummy 2000
Device Con mmy 2000) -2 ‘N
File Acquisition Options Tools View Utilities Debug Docking
Acquisition control Progress
Acg. type: Acg. count: Acg. time [s]: Total prog.: - . .
e I | Display of quadchip detector
Acquisition: -
File output: | ASCII Mat... + Single file Acq prog.: -
A. run time: -
Wait time: -
Cizpet Delay[s]: Repetitions: -
1] 0 Start Status: -
Info and error messages: Hide Clear

px mm px mm px mm Focal Length 5.5
x1 182 -6.99 X2 132 0.2599999999399998 x3 84 7.62
Detector Shift |10
Device Specific Settings (dummy: 2000, Chip: 2000) yl 116 0.700... y2 116 0.700... y3 116 0.7000000000000002 m
Bias: Clock:  THL: Mode: Burst Masked: 0
4502 Detail log THL Adj: 7 = = Resuls
- v e :
= — g @) Calculate im1
-6.99  -10.0 X 0.9454545454545435 MM
Frame: 112 [update| « | » Auto range: | Min-Max - Calculate im3
0.700... 0
. . 5 T Normalize  Time: - y mm
3 (ol fumber) N it Min Levelz 0 Under 2.545454545454546
I warning|  color map: | Gray - Calculate 5.5 0
z 19.999999999939996 mm
— === Filter chain: None hd
=10

Acutal seed images
obtained from single pinhole

Coordinates of brachy source
given in three dimensions



Tomographic measurements

CT imaging has significant role to play in post-implant
dosimetry

Perform phantom measurements to verify use of small in-
body imaging plane

PMMA Phantom
. .

Rotational table




Tomography

seed central, row 128, complete sinogram, row 128
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Multichip Assemblies

Development of
unique multi-chip
assemblies for use
in BrachyView (i.e.
For hardware
integration in
existing ultrasound
prove design)

New quadchip
. design (gapless)
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Progress: Experimental Work

Medical prostate phantom used for ultrasound

training has anatomically accurate features (prostate,
urethra, seminal vesicles)

Useful for proposed investigation in colour x-ray
spectroscopic imaging
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"\ Quadchip here
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Workshop on Gamma Dose —
University of Freiburg, May 13-15

Discussion of environmental measurements of
gamma dose and alerting systems,
particularly public awareness

Particular focus on Fukushima accident and
systems such as EURDEP

Kevin Loo
Czech Republic




[ ] { ]
Collaboration with SURO
- Statni Gstav radiacni ochrany, v. v. i.
. SUR@ National Radiation Protection Institute
Measurements of mixed ) |

radiation fields and X-ray
sources

Ongoing collaboration with
neighbouring instititute
(approx. 25 minutes away)



Ongoing International Collaboration

Visit to Australia March 29-April 20

Prof Anatoly Rosenfeld visit to
Prague May 30-June 2

Meetings with
Prof. Rosenfeld
and Dr Jan
Jakubek

Discussing
experiments with
medical prostate

phantom with
Australian co-

supervisors




Qutreach

Invited talks to:

Australian Rotary Club
(Parramatta Chapter)

lllawarra Christian School,
Senior High Physics Class

EXECUTIVE BOARDROOM

Rotary Club of Parramatta City
Counil




Future Work

Finalisation of PhD Thesis
3 publications currently under construction

GEANT4 simulations

Tomographic reconstruction

Spectroscopic imaging for treatment planning and
dosimetry quality assurance

Possibility of developing detectors for space
applications (ESA) and neutron dosimetry

Oral presentations at SSD, Brazil (September) and
|IEEE, NSS-MIC, Seoul (October)



THANK YOU!




