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Structure

technical Workpackages

e WP1: Primary and transfer
standards

e WWP2: Traceability for superficial
treatment

e WP3: Characterisation and
calibration of detectors for 3D
dose distribution measurements

e \WP4: 3D dose distribution
measurements

Two Management Workpackages:
Creating impact and Coordination

Physikalisch-Technische Bundesanstalt ® Braunschweig and Berlin National Metrolody Institute
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Introduction

Highlights

The list of project meetings till the end of the project is available |

Two workshops for stakeholders are planned in 2022: The dissemination workshop on 22 November 2022 and the

final sclentific workshop for stakeholders on 13-14 December 2022. Details will be periodically updated,

Catalogues of X-ray photon fluence spectra generated by electronic brachytherapy devices and their eBT-equivalent

spectra realizable in laboratories with common X-ray tubes were published in section Ir
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WP1: Primary and transfer standards:

Due to national request, the NMls of the
 Czech Republic (CMI)
 France (LNE-LNHB)

* Iltaly (ENEA)

Are realizing Dw for the 4 cm (diam.) spherical applicator of the Intrabeam
system (TARGIT-study).

PTB (Germany) has different aims.

Physikalisch-Technische Bundesanstalt ® Braunschweig and Berlin National Metrolog@y Institute



LNE-LNHB D,, standard for the INTRABEAM source

General methodology used to develop a Dﬂstandard for the INTRABEAM source

Reference conditions : at 1 cm in water from the nude source surface or from the applicator surface

1. Reproduction, using a LNE-LNHB x-ray generator, of a beam presenting the same photon energy
distribution as the photons emitted by the INTRABEAM after crossing 1 cm of water

2. Establishment of a standard in terms of K ;, for the considered beam using a LNE-LNHB standard
free-air ionization chamber (FAC), including the assessment of the correction factors

3. Calibration in terms of K ;,- of a secondary ionization chamber in the considered beam
4. Measurement of the K;, delivered by the INTRABEAM photons after crossing 1 cm of water
5. MC calculation of a conversion factor to go from K ;- to D, in the reference conditions

Measurement Measurement MC calculation
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VA CZECH
‘ M | meTrROLOGY Catalogue of eBT X-ray spectra

INSTITUTE

Catalogue of eBT and eBT-equivalent spectra developed for eBT sstems Axxent (Xoft), Esteya
(Elekta), INTRABEAM (ZEISS), ioRT-50 (WOmed), and Papillon50 (Ariane Medical Systems).

Available on the project website (http://www.ebt-empir.eu/).
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Example of eBT spectra at 1 cm water depth (Intrabeam) compared to eBT-equivalent spectra realized at laboratory
with a standard X-ray tube with tungsten anode.
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Task 1.1 A1.1.3 Formalism for ,,equivalent eBT* spectra %~




Situation in Germany

EZPIB

Brachytherapy medical physicist
community wants to measure dose
distribution in addition to TG-43

-> DIN 6803-3 (HDR (radioactive) and
will include eBT as an outcome of
this project)

e.g. Zeiss “End-user phantom” was
designed according to
the request of the MPE.

b

Applicator-transfer-function (ATF):

Concept to derive dose when using
an applicator from “reference
conditions” -> reduce calibrations

(Zeiss-System: bare needle)

Physikalisch-Technische Bundesanstalt @ Braunschweig and Berlin

National Metrology Institute



Realisation of Dw in 1cm in water

Physikalisch-Technische Bundesanstalt ® Braunschweig and Berlin National Metrology Institute



WP2 PR'SM-GBT Traceability for superficial treatment
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Maastro model for xoft CENTRUM, o

inde beste handen

MC code: Topas (Geant4)
Based on stl files from Xoft
Validated using spectra and pdds KNOWLEDGE IN ACTION

Master students: Simon Arits, Morgane Wieme, Rafael Federighi
PhD student: Dries Colson
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& \Work package 3 NPLE

Mational Physical Labaratary

Characterisation and calibration of alanine pellets for eBT RN
Alanine characterisation at DLS . o
Alanine characterisation in terms of energy response at DLS and NPL
synchrotron based on 8, 10, 12, 14, 16, 0.80
18 and 20 keV monoenergetic X-rays N
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Refined data analysis including uncertainty
evaluation is currently underway.

X-ray beam
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Physikalisch-Technische Bundesanstalt ® Braunschweig and Berlin National Metrology Institute



@ \Vork package 4, task 4.1 NPLE

Mational Physical Labaratary

Measurement of 3D dose distributions close to eBT devices EURAMET)

Three water equivalent plastic phantoms designed and built at NPL for 3D dose measurements close to
eBT X-ray sources using alanine dosimeters. Measurements at Aarhus University Hospital (Papillon 50)

and PTB (Intrabeam) planned for summer 2022.

Papillon 50 phantom with Intrabeam phantom 1 with Intrabeam phantom 2 with
alanine pellets at 0, 5, 10, 15, 20 alanine pellets at 5, 10, 20, 30 alanine pellets at 5, 10 and 15
and 25 mm distance from end of and 40 mm distance from end of mm distance from surface of

25 mm diameter applicator tube bare needle 40 mm spherical applicator



The measuring points:

= For dose with distance

* For radial distribution at 10 mm and 50 mm
* For polar distribution at 10 mm and 50 mm

In-house software control the robot, record the
collected charge and measure pressure and
temperature

T

Physikalisch-Technische Bundesanstalt ® Braunschweig and Berlin
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WP4 Progress (CEA)

A4.1.3: Phantom for measurement using Fricke gels of
3D distributions of D,, has been manufactured et tested.

~153 mm

TAsmm

............................

A4.1.4: A numerical model (PENELOPE 2018) of the INTRABEAM system with 4 cm
spherical applicator has been developed.

Conversion coefficients D ., — Dy, to be calculated. Need to agree on the effective
source focal point as discussed during the WP4 meeting in June.

A4.1.5: Automatic program for the analysis of the MRI readings

- Python based software has been developed to process the data obtained by imaging
irradiated Fricke gel dosimeters with an MRI readout. The MRI sequence used was a
T2-weighted one called 2D Fast-Spin-Echo.

- The intensity values of the pixels in the DICOM images (coming from the MRI
readout) are converted into R2=1/T2 values.

- 3D dose distributions are obtained through a preliminary calibration D = f(R-)
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