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1- Direct Standardization
1.1 — Coincidence counting
- 9T¢

1.2— Anticoincidence counting
- %Ge/Ga, *Tc, *°Co

1.3 — Sum-peak counting
- 18F, 2Na, ®zn, %Ge

2- Liquid scintillation counting
2.1- CIEMAT/NIST method
- 971¢,

2.2 TDCR
- 97¢, %BGe/Ga

4— Traceability program

4.1 — Quality assurance program for activity measurements in Nuclear Medicine.

- Continuing the traceability program, started at 1999, for analyzing the
performance of radionuclide calibrators used in nuclear medicine. LNMRI/IRD
organized, in 2012, a comparison with solutions of *Tc™, 3. ®’Ga, 211 ¥
and 1 capsules involving 42 nuclear medicine clinics which generated 151
results.

4.2 —lonization Chamber System - Centronic-1G11

- Determination of calibration factor for:

%GelGa, ®Co

- Long-term stability study with *Ra source

4.3- Regional laboratories network for nuclear medicine radionuclide measurements
Regional laboratory of South region organized comparison with 13 nuclear medicine
clinics generating 52 results of *™Tc, *!1, ’Ga and *°*TI. In order to maintain the
control of radionuclide calibrators for *°F three sources of ®Ge/Ga were sent to
regional laboratories.

4.4- Quality control program in radionuclide analysis in environmental samples
performed by 28 Brazilian laboratories

Continuing the traceability program, started in 1991. The LNMRI/IRD organized in
2011 and 2012, 6 comparisons runs with 15 radionuclides used in environmental
spiked samples, in four different types of matrix.

5 — Quality System
e The LNMRI gquality system was submitted by three internal audits.
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6- Publications

6.1 -2011/2012

e Rezende, E.A,, E. A,; Correia, A.R. ; lwahara, A. ; da Silva, C.J. Tauhata L. ;
Poledna R. ; da Silva R.L. ; de Oliveira, E.M. ; de Oliveira, A.E. Radioactivity
measurements of Y’Lu, In and '#I by different absolute methods. Applied
Radiation and Isotopes,v.70,p.2081-2086,2012.

e da Silva CJ.; J. S. LOUREIRO ; Delgado J.U.; Poledna R.; Moreira, D. S. ;
Iwahara, A. ; Tauhata, L.; da Silva R. L.; Lopes, R.T.; Standardization of Ho-
166m and 2*Am/**Np by live-timed anti-coincidence counting with extending
dead time. Applied Radiation and Isotopes, v. 70, p. 2056-2059, 2012.

e Oliveira, E. M.; lwahara, A.; Poledna R.. ;Delgado J.U.; da Silva, C.J,;
Tauhata,L. ;da Silva, R. L.; Lopes, R.T. . Standardization of ®*Zn by sum-peak
method. Applied Radiation and Isotopes, v. 70, p. 2087-2090, 2012.

e Zimmerman, B.E. ; Altzitzoglou, T. ; Antohe, A.; Arinc, A. ; Bakhshandeiar, E. ;
Bergeron, D.E.; Bignell; L.; Bobin, C. Capogni, M.; Cessna, J.T.; Cozzella, M.L.;
da Silva, C.J.; De Felice, P.; Dias, M.S.; Dziel, T.; Fazio, A.; Fitzgerald, R.;
Iwahara, A.; Jaubert, F.; Johansson, L.; Keightley, J.; Koskinas, M.F.; Kossert,
K.; Lubbe, J.; Luca, A. ;Mo L.; N&hle O.; Ott O.; Paepen J.; Pommé S.; Sahagia
M.; Simpson B.R.S.; Silva, F.F.V.; Ammel R. van; staden M.J. Van; Wyngaardt
W.M.; and Yamazaki I. M. Results of an international comparison for the activity
measurement of *"’Lu. Applied Radiation and Isotopes, v. 70, p. 1825-1830,
2012.

e de Oliveira, E.M. ; Tauhata L. ; Poledna R.; Lopes, R.T. ; Delgado J.U.; da Silva,
M.A.L. ; Iwahara, A. Use of sum-peak and coincidence counting methods for
activity standardization of *’Na. Nuclear Instruments & Methods in Physics
Research. Section A, Accelerators, Spectrometers, Detectors and Associated
Equipment (Print), v. 687, p. 69-74, 2012.

e Chaves, Taina Olivieria ; lwahara, Akira ; Tauhata, Luiz ; Rezende, Eduarda
Alexandre ; Correia, Amanda Ribeiro ; Oliveira, Estela Maria . Calibration of the
LNMRI Secondary Standard lonization Chamber for *3!1 capsules used in nuclear
medicine. Journal of Radioanalytical and Nuclear Chemistry (Print), v. 293, p.
211-216, 2012.

e Correia, Amanda Ribeiro; Iwahara, Akira ; Tauhata, Luiz ; Rezende, Eduarda
Alexandre ; Chaves, Taina Olivieri ; de Oliveira, A.E. ; de Oliveira, E.M. Fatores
de correcdo volumétrica na medicdo de atividade de *™Tc e *?*| em calibradores de
radionuclideos. RB. Radiologia Brasileira (Print), v. 45, p. 93-97,2012.

e daSilva, CJ. ; Iwahara, A.; Moreira, D.S.; Delgado J. U.; Gomes, R.S. ; °'Co half-
life determination. Applied Radiation and Isotopes, v. 70, p. 1924-1926, 2012.

6.2 — 2009-2010

e National comparison of **'I measurement among nuclear medicine clinics of eight
countries, V. Olsovcova, A. Iwahara, P. Oropesa, L. Joseph, A. Ravindra, M.
Ghafoori, Hye-K. Son, M. Sahagia, S. Tastan, B. Zimmerman. Applied Radiation
and Isotopes 68 (2010) 1371-1377.

e The '3b activity standardization by gamma spectrometry for medical applications,
M. C. M. de Almeida, A. lwahara, J. U. Delgado, R. Poledna, R. L. da Silva,
Nuclear Instruments and Methods in Physics Research A 619 (2010) 365-367.
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e International exercise on ***Sb activity measurements,B. Chauvenet, M.-M. Bé, M.-
N. Amiot, C. Bobin, M.-C. Lépy, T. Branger, I. Laniece ; A. Luca, M. Sahagia, A.-
M. Witjen ; K. Kossert, O. Ott, O. Nahle ; P. Dryak, J. Sochorova, P. Kovar, P.
Auerbach ; T. Altzitzoglou, S. Pommé, G. Sibbens, R. Van Ammel, J. Paepen ; A.
Iwahara, J.U. Delgado, R.Poledna,Carlos J. da Silva ; L. Johansson, A. Stroak ; C.
Bailat, Y. Nedjadi, P. Spring. Applied Radiation and Isotopes 68 (2010) 1207-1210.

e Comparison of activity measurements in nuclear medicine services in Pernambuco,
M. da C. Fragoso, A. M. de A. Albuquerque, F. P. Barreto, A. lwahara, R. de A.
Lima, F. F. de Lima, M. Oliveira. Alasbimn Journal Year 13, No 50, October
2010/Afi0 13, No 50, Article AJ50-4 (2010) 1-7.

e International exercise on 124Sbh photon emission intensities determination, Marie-
Martine Bé, B. Chauvenet, M.-N. Amiot, C. Bobin, M.-C. Lépy, T. Branger, I.
Laniéce ; A. Luca, M. Sahagia, A.-M. Witjen ; K. Kossert, O. Ott, O. Néhle ; P.
Dryak, J. Sochorova, P. Kovar, P. Auerbach ; T. Altzitzoglou, S. Pomme, G.
Sibbens, R. Van Ammel, J. Paepen ; A. Iwahara, J.U. Delgado, R.Poledna, Applied
Radiation and Isotopes 68 (2010) 2026-2030.

6.3 2007/2008

e L. Tauhata, A. Iwahara, A.E. de Oliveira, E.A. Rezende, J.A. dos Santos, I.G.
Nicoli, F.G. Alabarse, A.M. Xavier. Proficiency test in the determination of activity
of radionuclides in radiopharmaceutical products measured by nuclear medicine
services in 8 years of comparison programmes in Brazil Appl. Radiat. Isot. 66
(2008) 981-987.

e Carlos J. da Silva, A. lwahara, R. Poledna, E.M. de O. Bernardes, M.A.R.R.
de Prinzio, José U. Delgado and Ricardo T. Lopes. Standardization of
241Am, 124Sb and 131l by live-timed anti-coincidence counting wiht
extending dead time. Appl. Radiat. Isot. 66 (2008) 886-889.

e Carlos J. da Silva, A. Iwahara, R. Poledna, E.M. de O. Bernardes, M.A.R.R.
de Prinzio and Ricardo T. Lopes. Standardization of 67Ga, 51Cr and 55Fe
by live-timed anti-coincidence counting wiht extending dead time. Appl.
Radiat. Isot. 66 (2008) 231-235.

e Clain, Almir Faria; Azeredo, A.M.G.F; Braganca, M.J.C.S; Tauhata, Luiz;
Bernardes, E.M.O.Vienna; Comparison between two methods for spiked soil
preparation; International conference on Environmental Radioactivity;Viena 2007 .

e Clain, Almir Faria; Azeredo, A.M.G.F; Braganca, M.J.C.S; Tauhata, Luiz;
Bernardes. Preparation of radioactive environmental samples by the reference
material group from IRD, E.M.O. 8 th International Symposium on the natural
Radiation Environment, Buzios; 2007.

e Maria Candida de M. Almeida, José U. Delgado, R. Poledna, Estela de M. Oliveira,
M. A . DiPrinzio; Reference Sources for Radionuclide Calibrations on Radiation
Protection and Nuclear Safety Programmes, International Congress of the
International Radiation Protection Association, 2008.

e Maria Candida de M. Almeida, José U. Delgado, R. Poledna, Estela de M. Oliveira,
M. A . DiPrinzio, Activity Standardization of 124Sb by instrumental gamma
spectrometry, International Conference on Nuclear Analytical Methods in Life
Science-NAMLS-9, 2008.

e Akira Iwahara et al. Proficiency tests for radioactivity measurements in Nuclear
Medicine, International Conference on Nuclear Analytical Methods in Life Science-
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NAMLS-9, 2008, accepted to be published in Journal of Radioanalytical and
Nuclear Chemistry.

6.4 - 2005-2006

e Damasceno, A. L. O.; lwahara, A.; da Silva, M.A.L.; Estrada, J. J. S. Activity
characterization of Ir-192 brachytherapy wires. Journal of Radioanalytical and
Nuclear Chemistry, Hungria, v. 269, n. 02, p. 317-323, 2006.

e DaSilva, M.A.L,; Pledna, R.; lwahara, A.; da Silva, C. J.; Delgado, J. U.; Lopes,
R. T. Standardization and decay data determination of 1-125, Mn-54 and Hg-
203. Applied Radiation and Isotopes, v. 64, p. 1440-1445, 2006.

e Santos, J. A.; lwahara, A.; Nicolli, I. G.; Corréia, R. S.; Alabarse, F. G.; Santos,
C. E. L; XAVIER, A. M.; GARCIA, E. J.; TAUHATA, L.; LOPES, R. T.
Implementation of a national metrology network of radionuclides used in
nuclear medicine. Applied Radiation and Isotopes, v. 64, p. 1114-1118, 2006.

e TAUHATA, L.; VIANNA, Maria E.; OLIVEIRA, Antonio E. de; FERREIRA,
Ana C. M.; BRAGANCA, Maura J. C. S.; CLAIN, Almir F. The influence of
uncertainties of measurements in laboratory performance evaluation using an
intercomparison program of radionuclide assays in environmental samples.
Applied Radiation and Isotopes, Estados Unidois, v. 64, n. 10-11, p. 1174-1178,
2006.

e TAUHATA L., M.E.C.M\Vianna, A.E.de Oliveira, A.C.M. Ferreira,
M.J.C.Braganca, A.F.Clain, Rute Quelvia de Faria, The Brazilian National
Intercomparison Program(PNI/IRD/CNEN) : evaluation of 15 years of data,
Journ. Env. Radiact. 86 (2006) 384-390

e DELGADO, JOSE U., ALMEIDA, M. C. M., POLEDNA, R., Precise
determination of Ge detector efficiency curve for obtaining activities in
radionuclides gamma-emitters, XVIII IMEKO WORLD CONGRESS-
Metrology for a Sustainable Development. Rio de Janeiro, Brasil, Septemberl7—
22, 2006.

e |IWAHARA I.; DA SILVA, C. J.; TAUHATA, L.; BERNARDES, E. M. O
DELGADO, J. U.; Radioactivity laboratory of LNMRI in the frame of MRA,
XVII IMEKO WORLD CONGRESS-Metrology for a Sustainable
Development. Rio de Janeiro, Brazil September 17 — 22, 2006

e DASILVA.C.J; TAUHATA, L.; BARBOSA/AR. A,; DA SILVA, C.N. M;
RAMOS, M. M. O.; IWAHARA, A.; DA FONSECA, E. S.; DELGADO, J. U.,
DE ARAUJO, M. M.; Organization of the ionizing radiation metrology in
Brazil, XVIII IMEKO WORLD CONGRESS- Metrology for a Sustainable
Development. Rio de Janeiro, Brazil September 17 — 22, 2006.

e DE OLIVEIRA, DELGADO, J. U., DA SILVA, C. J.; DI PRINZIO, M. A. R.
R.; BRAGANCA, M. J. C. S.; ACAR, M. E. D.; Management quality system
implementation in the LNMRI Radionuclide Group based on ISO/IEC 17025,
XVIII IMEKO WORLD CONGRESS- Metrology for a Sustainable
Development. Rio de Janeiro, Brazil September 17 — 22, 2006.

e CLAIN, A. F.; BRAGANCA, M. J. C. S.; AZEREDO, A. M. G. F.; TAUHATA,
L.; CONCEICAO, C. C. S.; BERNARDES, E. M. O.; Preparation of a soil
reference material with high thorium concentration for determination of
radionuclides from thorium and uranium natural series, XVIII IMEKO WORLD
CONGRESS- Metrology for a Sustainable Development. Rio de Janeiro, Brazil
September 17 — 22, 2006
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e lwahara, A.; Da Silva, M.A.L.; Bernardes, E. O.; Delgado, J. U.; Carvalho Filho,
A. E. Determination of disintegration rates and gamma-ray emission
probabilities of Zn-65 and Am-241. Applied Radiation and Isotopes, v. 63/1, p.
107-113, 2005.

e Delgado, José U.; Silva, Monica A. L.; Moreira, Maria Candida. Half-life of
radionuclides determined by reference source method. Journal of
Radioanalytical and Nuclear Chemistry, v. 264, p. 571-576, 2005.

e Tauhata, L.; Vianna, M. E. M.; Oliveira, Antonio Eduardo de ; Ferreira, A. C. ;
Braganga, M. J. C. S. ; Clain, Almir Faria ; Faria, R. Q. The Brazilian National
Intercomparison Program (PNI/IRD/CNEN): evaluation of 15 years of data.
Journal of Environmental Radioactivity, England, v. 86, p. 384-390, 2006.

7- Source Preparation

- During last two years the Radionuclide Group supplied to users 559 low level-
activity sources for application in metrology, environmental control and radiation
protection areas.

8- Technical Cooperation

8.1- LNHB

- In the field of radionuclide standardization and data acquisition system.
8.2 -NIST

- In the field of radionuclide standardization.

9- Training Program

9.1 Students

- We have 2 students for MSc. level and 3 students for PhD level.

9.2 Fellowship

- Denise S Moreira - 6 months at NIST — In the field of standardization of
radionuclides with application of Monte Carlo code.

- Paulo A. L. da Cruz -1 month at LNHB — In the standardization with TDCR.

- Maura J.C.S. Bragan¢a — 1 month at ENEA in air filters preparation.



