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Introduction

The Italian NMI structure includes ENEA-INMRI, for ionizing radiation-related quantities, and INRiM for the base SI units and several more. Interlaboratory Comparisons
(ILCs) are regularly offered by both institutes and as recognized methods to assess the capabilities of a laboratory to carry out a calibration service according to ISO 17025.
These capabilities include the correct use of traceability, the use of adequate methods, and the proficiency of the staff involved in all operations such as handling,
measurements, data management, and reporting.

In 2021-2022, ENEA-INMRI carried out the first National Program for the Promotion of Measurement Reliability in the field of measurements related to the use of lonizing
Radiation, funded by the Ministry of Economic Development (MiSE, now Ministry of Enterprises and Made in Italy, MIMIT). This first National Program was highly
successful, with a large number of both public and private entities and 6 ILCs offered for a total of ~150 participants. The topics covered environment, protection of human
health including medical applications of ionizing radiation, and workplace safety.

The first edition of the National Program also offered a platform for the development of new skills, and the improvement of methodologies for delivering ILCs, data
management, analysis, and automated technical report generation in line with some of the new challenges of digital transformation. Comparisons were organised in
innovative fields never previously offered in Italy, e.g. an ILC on the measurement of the activity/surface emission rate of wide area Sources, and an ILC on radionuclides for INMRI] INMRH
medical use in nuclear medicine. Based on this success, a new National Program has been funded by MIMIT for the 2025-2026 biennium. =iy =AY

Challenge

Based on the positive feedback received from participants a second edition of the new program was funded by MIMIT in December 2024. The new ILC
National Program will consolidate or start a new path of continuous improvement in the quality of measurements and, consequently, in the services
offered to citizens, broadly covering medical, environmental, and food safety applications. These new ILCs will have an impact on the national system in
terms of consumers interest, regulations, accreditation, and commercial opportunities. New ILCs, not performed in Italy so far, include dosimetry in
brachytherapy and in diagnostic radiology dosimetry (curated by ENEA-INMRI) and an ILC on quantitative Magnetic Resonance Imaging (curated by INRiM).
Participants will receive an individual technical report. Additionally, for each ILC, a general technical report will be published with the results of the
anonymized participants. Additional focus will be given to further advancing the automation of data management, minimizing the risk of management and
reporting errors. The program's definition, as well as the technical protocols, are agreed upon with a Scientific Committee to highlight the country's
priorities among the topics proposed by ENEA-INMRI and INRiM. The topics considered innovative and of interest for metrology are listed below.

Medical applications (lonizing radiation):
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the Regional Environmental Protection Agencies and the associated laboratories, the Italian Higher Institute for Environmental Protection and Research
(ISPRA), nuclear operators, and measurement facilities ranging from Universities to Research Centres. An intensive, continuous, and multi- focus ILC

In radiation dosimetry, ILC4 (in dosimetry for radiotherapy focused on small photon fields) and ILC5 (personal dose equivalent, protection dosimetry) yielded very
program will positively impact the quality of life of any citizen, patient, or professional living in the monitored environment or consuming products

satisfactory results, and this is in line with expectations with respect to a type of interlaboratory comparison that is very widespread and frequent in our country. In the field
of radioactivity, both environmental (ILC 1, 3, 6) and of medical interest (ILC 2), a few cases of failed tests were recorded, and this seems to be attributable to an incorrect produced in the environment itself.
estimate of the measurand, an incorrect estimate of the uncertainty, or both. However, cases of failed tests were a minority in all comparisons, and the impression of

existing reliability in ionising radiation measurements in Italy remains valid.

References:
+ [EURATOM, 2013] Direttiva 2013/59/EURATOM del Consiglio del 5 dicembre 2013, “Norme fondamentali di sicurezza relative alla protezione contro i pericoli derivanti dall'esposizione alle radiazioni ionizzanti”, 2013.
CELEBRATING + [IAEA, 2006 International Atomic Energy Agency, "Absorbed Dose in External Beam I code of Practice based on Standards of Absorbed Dose to Water”, Technical Report Series No. 398, IAEA, Vienna, 2006

+  [IAEA, 2017) International Atomic Energy Agency, “Dosimetry of Small Static Fields Used in External Beam Radiotherapy”, Technical Reports Series No. 483, IAEA, Vienna, 2017.
*  [IS0, 1996] International Organization for Standardization, ISO 4037-1:1996, “X and gamma reference radiation for calibrating dosemeters and doserate meters and for determining their response as a function of photon energy. Part 1: Radiation characteristics and production methods”, 1996.
* [0, 2016] International Organization for Standardization, ISO 13528:2016, “Statistical methods for use in proficiency testing by interlaboratory comparison”, 2016.
(150, 2016a) 150 7503-1:2016, radioactivity — d evaluation of — Part 1: General principles”, 2016.
* IS0, 2016b] International Organization 150 7503-3:2016, - d evaluation of surface — Part3: itus calibration”, 2016.
*  [I50, 2020] International Organization 150 8769:2020, “! radioactivity — Alpha-, beta- and photon emitting radionuclides — Reference for monitors”, 2020.

8745 -20235 + [McEwen, 2014] McEwen M R, DeWerd L A, Ibbott G S, Followll D S, Rogers D W O, Seltzer S M, Seuntiens P, “Addendum to the AAPM's TG-51 protocol forclinical reference dosimetry of high-cnergy photon beams”, Med. Phys. 2014; 41: 041501 (20pp)
+  [UNIISO, 2021-3] UNI EN ISO 4037-3:2021 Radiazioni x e gamma di riferimento per la taratura d dei Ia loro risposta in funzione dell'energia dei fotoni - Parte 3: Taratura dei dosimetri ambientali e individuali e misurazione della loro risposta in funzione dell'energia e dell'angolo d'incidenza, 2021.
~ ENEAHINMIRI Sintesidelle condizioni sperimentaliutlizzate presso ENEA-INMRI per dosimetria o basse dosi con radiozione X ¢ gomma, DOC-DOB-24 rev. 5 allegato al Manuale dello Qualté, 2017
- 1s0/iEc, 17043- ¢ - 9, 2010

ENEA-INMRI: Istituto Nazionale di Metrologia delle Radiazioni lonizzant ENEA - C.R. Casaccia - Via Anguillarese, 301, 00123 S. Maria di Galeria— ROMA
INRiM: Istituto Nazionale di Ricerca Metrologica, Strada delle Cacce, 91, 10135 Torino, ITALY

Corresponding author: M. Pinto massimo.pinto@enea.it




