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A Collaborative project part-funded by the EC through the European

Metrology Research Programme
” ° EMRP -
A 6 national metrology laboratories b Progunme of EURAMET

Thi EMRP is jointly funded by the EMRP participating countries
within EURAMET and the Eurapean Union

A 8 clinical research centres
A 23 collaborating institutions
A 8 different countries

A It started on 1 June 2012 and will end 31 May 2015

AThe overall aim of the project
for calibrating and verifying clinical dosimetry measurements in

MRT.
2

Metrology for Molecular Radiotherépy



The programme of the workshop NPLE

National Physical Laboratory

1. Present and discuss the results and recommendations
of the project

2. Investigate European and international attitudes to the
need for dosimetry in MRT

3. Presentations from European centres where MRT
dosimetry has been successfully introduced.

4. Investigate the role of dosimetry in multi-centre clinical
trials and the role of multi-centre clinical trials in

dosimetry
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5. General discussion



The issues NPLE

National Physical Laboratory

The underlying themes:
- Mixing metrology with clinical practice

-AiMetrol ogi cal Tracgabilityy macy o :
Standardisation

The fAsubliminal debatebo
No dosimetry vs Dosimetry
Bad dosimetry vs good dosimetry
Everyone does their best vs everyone does the same

MetroMRT
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National Physical Laboratory

This is a workshop

There are scheduled discussion
sessions where your contribution will be
very much appreciated

Please participate and enjoy the
workshop!

MetroMRT
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NPLE

The MetroMRT project: towards a
dosimetry protocol for MRT

Vere Smyth!, Christophe Bobin?, Lena Johansson?, Leila
Joulaeizadeh3, Mar c o #OvAancd Gapognd, Hans
Rabus®, Maurice Cox!, Jar os’l av Gol c

INational Physical Laboratory NPL, UK

2Commissariatal 6 E n é&tongique(CEA), France

3VSL, Dutch Metrology Institute, Netherlands

“National Institute of lonizing Radiation Metrology, ENEA-INMRI, Italy
SSapienza University of Rome, Italy

5Physikalisch-Technische Bundesanstalt (PTB), Germany

‘Czech Metrology Institute (CMI), Czech Republic
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MRT (molecular radiotherapy) NPLE

National Physical Laboratory

A Critical radiation doses :
I To target (is the treatment effective?)
I To normal tissue (can you give enough activity?)

A Difficult to measure dose so treatment based on
Apopul ati ono pr efreadinicaltrialson o

A The standard administered activity (adjusted for
patient size) 1 s based on w
treated patients

A This means that up to 95% of patients are under-
dosed and could have received a more effective

treatment!
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Same Activity = Same Dose?

Mean absorbed doses from fixed or weight-
based administrations

I-131 Nal for thyroid ablation: remnant dose

— 7 - 3,500 Gy (O’Connell et al - Radiother Oncol 1993)
— 1.2 - 540 Gy (Sgouros et al - J Nucl Med 2004)

Y-90 Zevalin for NHL (Wiseman et al - Cancer 2002)
— Red marrow 0.3 - 1.2 Gy

— Tumour dose 0.6 — 243 Gy

1-131 mIBG, neuroblastoma (Matthay - JNM 2002)
— Tumour absorbed doses: 3-305 Gy (for 555MBq/kg)

Y-90 DOTATOC for NETs (Bodei et al - EJNM 2004)
— Kidneys 6 - 46 Gy
— Marrow 0.2 - 1.9 Gy

University Hospital Southampton INHS |



First consider the measurement chain NPL
used In external beam radiotherapy:

1. Dosemeter calibration against primary
standard

2. Dose rate measurement under reference .
conditions 1 n GyMdY) us

3. Calculation of 3D dose distribution in the
patient (per MU) using a TPS that has been
commi ssioned and validated
practice medical physicso

4. Dose to the ICRU reference point within 5%
of the prescribed dose

MetroMRT
9

Metrology for Molecular Radiother‘épy



Analysis of the links in the MRT
dosimetry chain NPLE

National Physical Laboratory

Measurement of the administered activity;

Definition and delineation of the volumes of interest (target
tissue; normal tissue);

Quantitative imaging (QIl) procedure (tracer activity, full therapy
activity, surrogate RP) to determine activity in the volume of
Interest relative to the administered activity;

Determine biokinetics from a time sequence of activity
measurements interpolated/extrapolated to give an activity-
time curve; then obtain total disintegrations within defined
volumes of interest by integrating under the curve;

Calculation of absorbed dose within the volume of interest

(GY/I\/I BCI) w
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Analysis of the links in the MRT
dosimetry chain NPL

o
(ERh
)

National Physical Laboratory

Measurement of the administered activity;

Definition and delineation of the volumes of interest (target
tissue; normal tissue);

Quantitative imaging (QI) procedure (tracer activity, full therapy
activity, surrogate RP) to determine activity in the volume of
Interest relative to the administered activity;

Determine biokinetics from a time sequence of activity
measurements interpolated/extrapolated to give an activity-
time curve; then obtain total disintegrations within defined
volumes of interest by integrating under the curve;

Calculation of absorbed dose within the volume of interest

(Gy/MBQ). w
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MetroMRT workpackage structure

NPLE

National Physical Laboratory

WP6 Management and coordination

Uncertainty

.

data

WP1: Activity measurement
Cerenkov-TDCR
Y-90 microspheres
Beta spectra

WP4:Uncertainty analysis

Model development
Uncertainty evaluation
Uncertainty implications

4

WP2: Quantitative imaging
Audit-calibration phantoms
Correction algorithms

Good practice
recommendations

A 4

WP3:Absorbed dose measurement
Primary standards
Dosimetry technology
Dose verification

WP5: Impact
Knowledge transfer
Training and dissemination
Exploitation
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Workpac kage 1 National Physical Laboratory
Activity measurements for molecular

radiotherapy

A Task 1.1: Development of the TDCR-Cerenkov
technique for use as a primary standard for
radiopharmaceuticals (CEA)

A Task 1.2: Development of standards and transfer
methods for 90Y microsphere samples (NPL)

A Task 1.3: Determination of beta spectra (CEA)

MetroMRT
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Workpackage 2:

Quantitative Imaging for Molecular
Radionuclide Therapy

A Task 2.1: SPECT/PET activity

guantification and imaging techniques
(NPL)

A Task 2.2: Calibration phantom (NPL)

A Task 2.3: Correction factors and algorithms
(ENEA)
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