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Å Collaborative project part-funded by the EC through the European 
Metrology Research Programme 

Å 6 national metrology laboratories

Å 8 clinical research centres

Å 23 collaborating institutions

Å 8 different countries 

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

ÅThe overall aim of the project is to develop an ñaccepted protocolò 
for calibrating and verifying clinical dosimetry measurements in 
MRT.
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MetroMRT 
(ñMetrology for molecular radiotherapyò)



The programme of the workshop

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

5. General discussion 
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The issues

The underlying themes:

- Mixing metrology with clinical practice

- ñMetrological legitimacyò:Traceability

Standardisation

The ñsubliminal debateò

No dosimetry  vs Dosimetry

Bad dosimetry  vs good dosimetry

Everyone does their best  vs everyone does the same
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This is a workshop

There are scheduled discussion 

sessions where your contribution will be 

very much appreciated

Please participate and enjoy the 

workshop!
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The MetroMRT project: towards a 

dosimetry protocol for MRT
Vere Smyth1, Christophe Bobin2, Lena Johansson1, Leila 
Joulaeizadeh3, Marco DôArienzo4,5, Marco Capogni4, Hans 
Rabus6, Maurice Cox1, Jaroslav Ġolc7

1National Physical Laboratory NPL, UK
2Commissariat a lôEnergieAtomique (CEA),  France
3VSL, Dutch Metrology Institute, Netherlands
4National Institute of Ionizing Radiation Metrology, ENEA-INMRI, Italy
5Sapienza University of Rome, Italy
6Physikalisch-Technische Bundesanstalt (PTB), Germany
7Czech Metrology Institute (CMI), Czech Republic
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MRT (molecular radiotherapy)

ÅCritical radiation doses :

ïTo target (is the treatment effective?)

ïTo normal tissue (can you give enough activity?)

ÅDifficult to measure dose so treatment based on 
ñpopulationò prescription of activity from clinical trials

ÅThe standard administered activity (adjusted for 
patient size) is based on what is ñsafeò for 95% of 
treated patients

ÅThis means that up to 95% of patients are under-
dosed and could have received a more effective 
treatment!
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First consider the measurement chain 

used in external beam radiotherapy:

1. Dosemeter calibration against primary 

standard

2. Dose rate measurement under reference 

conditions in the userôs beam (Gy/MU)

3. Calculation of 3D dose distribution in the 

patient (per MU) using a TPS that has been 

commissioned and validated using ñbest 

practice medical physicsò

4. Dose to the ICRU reference point within 5% 

of the prescribed dose
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Analysis of the links in the MRT 

dosimetry chain

1. Measurement of the administered activity;

2. Definition and delineation of the volumes of interest (target 

tissue; normal tissue); 

3. Quantitative imaging (QI) procedure (tracer activity, full therapy 

activity, surrogate RP) to determine activity in the volume of 

interest relative to the administered activity;

4. 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;

5. Calculation of absorbed dose within the volume of interest 

(Gy/MBq). 
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MetroMRT workpackage structure



Workpackage 1:

Activity measurements for molecular 

radiotherapy 

ÅTask 1.1: Development of the TDCR-Cerenkov 

technique for use as a primary standard for 

radiopharmaceuticals (CEA)  

ÅTask 1.2: Development of standards and transfer 

methods for 90Y microsphere samples (NPL)

ÅTask 1.3: Determination of beta spectra (CEA)  



Workpackage 2: 

Quantitative Imaging for Molecular 

Radionuclide Therapy 

ÅTask 2.1: SPECT/PET activity 

quantification and imaging techniques 

(NPL)

ÅTask 2.2: Calibration phantom (NPL)

ÅTask 2.3: Correction factors and algorithms 

(ENEA) 


