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The paper presents the work deployed for the 

establishment of the metrological traceability chain for 

the calibrators used for the measurement of positron 

emission radionuclide based radiopharmaceuticals. 

It refers to the following aspects: 

- Absolute standardization of PET radionuclides: 18F, 

64Cu, 68Ga, 124I, by the 4πβ(PC) - γ coincidence method, 

using the detection of all emitted radiations and the 

efficiency extrapolation method. 

- Calibration of the CENTRONIC IG12/20A ionization 

chamber for various types of recipients, to be used for 

the measurement of the radiopharmaceutical solution 

and establishment of the IFIN-HH secondary standard 

for PET radionuclides. 

- Calibration of various types of PET radionuclide 

calibrators used in the radiopharmaceutical and nuclear 

medicine units. 

Key words: positron emitting radionuclides, absolute 

standardization, traceability chain, radionuclide 

calibrators 
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Creation of a Romanian 124I standard.

• Absolute standardization of the solution 

by the 4πβ(PC)-γ coincidence method;

• Calibration of the CENTRONIC IG12/20A 

ionization chamber and comparison with 

a calculated efficiency;

• γ-ray spectrometry activity measurement 

and determination of the impurity level;

• Comparison of the results of the three 

methods.
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Experimental determination of some nuclear 

decay data in the decays of 
177

Lu, 
186

Re and 
124

I


177Lu, 186Re and 124I studies are necessary 

for nuclear medicine applications.

 Accurate needed nuclear decay data for 

these nuclides were measured.

 Half-life values were determined by using a 
well-type ionization chamber.

 Photon emission intensities were measured 

by gamma-ray spectrometry.

 These new results will be used for future 

nuclear decay data evaluations.

A. Luca, M. Sahagia, M.-R. Ioan, A. Antohe, B.L. Neacsu,

Horia Hulubei National Institute for R&D in Physics and Nuclear 

Engineering, Romania

Poster 039

Session: Nuclear Decay Data

Mihail-Razvan Ioan

 

 

Conference ICRM2017 „21-st International Conference on Radionuclide Metrology 

and its Applications”,  ICRM2017,  Buenos Aires, Argentina, 15-19 May, 2017 

  Titlu Rezumat. ” Standardisation of  67Cu and calibration of the ionization chamber. 

Impurities and decay scheme problems”, autori:  M. Sahagia*, A. Luca, M-R. Ioan,   A. Antohe, 

C.Ivan 

 

 

 

 

 

 

 

 

 



18 
 

PUBLICATION LIST OF THE PROJECT: PN-II-ID-PCE-2011-3-0070,  

Ctr. 23/05.10.2011. Absolute standardization and study of the decay data of the positron 

emitters used for PET systems. Assurance of the metrological traceability. 

Project leader, 

Dr. Maria Sahagia 

 

(i) Published papers 

 

1.  M. Sahagia, A. Luca, A. Antohe, C. Ivan. Standardization of 64Cu and 68Ga by the 

 4π(PC)β-γ coincidence method and calibration of the ionization chamber. Applied Radiations 

and Isotopes,70, 9(2012)2025-2030  

 

 
 

 

 

 

 

 

 

 

 

 

 

 



19 
 

 

 

2. M-M.Bé, P.Cassette, M-N. Amiot, M.C.Lépy, C.Bobin, K.Kossert, O.J.Nahle, O.Ott, 

C.Wanke, P.Dryak, G.Ratel, M. Sahagia, A. Luca, A. Antohe, L.Johansson, J.Keightley, 

A.Pearce.Standardization, decay data measurements and evaluation of  64Cu . Applied 

Radiations and Isotopes, 70, 9(2012)1894-189 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



20 
 

 

 

3.  A. Luca, M. Sahagia, A. Antohe.Measurements of 64Cu and 68Ga half-lives and gamma-ray 

emission intensities. Applied Radiations and Isotopes, 70, 9(2012)1876-1880  

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 



21 
 

 

 

4. M. Sahagia, A. Antohe, A. Luca, A. C. Wätjen, C. Ivan    „ The Support Offered by the 

Romanian Primary Activity Standard Laboratory to the Nuclear Medicine 

Field”,abstractnumber.doc2353248, Congress IRPA13, Glasgow, 2012, Proc.,  published in Rom. 

J.Phys.vol.58,nos.1-2(2013)106-116 

 
 

 

 

 

 

 

 



22 
 

 

5. M. Sahagia*, R. Ioan, A. Luca, A. Antohe, C. Ivan, B. Neacsu, C.Ghioca. Standardization 

of 18F and its use for the Romanian PET metrological traceability chain assurance” published in 

Applied Radiation and Isotopes, 87(2014)14-18 

 

 

 

 

 



23 
 

6. M.Sahagia*, A.Antohe, R.Ioan, A.Luca, C.Ivan. Standardization of Tc-99 by two methods 

and participation at the CCRI(II)-K2.Tc-99 comparison.  Published in Applied Radiations and 

Isotopes 87(2014)410-413 

 

 

 

 

 



24 
 

7. M. Sahagia**, A. Luca, R. Ioan, A. Antohe, C. Ivan, B. Neacşu. Metrological traceability 

assurance in production and use of radiopharmaceuticals for pet imaging and targeted 

radiotherapy. Published in Rom. Journ. Phys., Vol. 59, Nos. 1–2, P. 119–130, Bucharest, 2014. 

 

 

 
 

 

 

 

 

 

 

 

 

 



25 
 

8. IRPA - FS 

 Fourth European IRPA Congress. Radiation Protection Culture – A global challenge, June 

23-27, 2014 

Geneva, Switzerland, www.irpa2014europe.com 

 

 Abstract book Updated version 02.07.2014 

  Introduced in: 

Radiation Protection Dosimetry (2015), Vol. 164, No. 1–2, pp. 179–180 

doi:10.1093/rpd/ncv288 
FOURTH EUROPEAN IRPA CONGRESS 
23–27 June, 2014 – Geneva, Switzerland 

AUTHOR INDEX 
Ainsbury, E. A. 165 

……………………. 

Sa´nchez, R. M. 79 

Sabatier, L. 38, 42, 134 

Sablayrolles, J. L. 116 

Sahagia, M. 176 

Saito, K. 97 

Saito, O. 97 

Salomaa, S. 38 

Salvat, C. 116, 130 

……………... 

Full text of the paper published in Abstract book, pps. 279 - 282 

IRPA 2014 

PS5-4: MEASUREMENTS & DOSIMETRY 

PS5-4/36 - Measurement of positron emitting 

radionuclides’ activity and their use for the 

calibration of the PET calibrators. 

M. Sahagia, R. Ioan, A. Antohe, A. Luca, C. Ivan 

Horia Hulubei National Institute for R&D in Physics 

and Nuclear Engineering, IFIN-HH, Bucharest. 30 

Reactorului str., Magurele, Ilfov County, code 077125, 

Romania 

The paper presents the work deployed for the 

establishment of the metrological traceability chain for 

the calibrators used for the measurement of positron 

emission radionuclide based radiopharmaceuticals. 

It refers to the following aspects: 

- Absolute standardization of PET radionuclides: 18F, 
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• Calibration of the CENTRONIC IG12/20A 
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• γ-ray spectrometry activity measurement 

and determination of the impurity level;
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well-type ionization chamber.
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nuclear decay data evaluations.
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