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THE NECESSARY PROTAGONISM IN 
HOSPITAL RADIOPHARMACY

 Priscilla Brunelli Pujatti

Radiopharmaceuticals are agents that contain a radioactive atom in their structure. They are 
composed of a binder (“drug” portion), determinant of its biological distribution, and by a radioisotope 
(“radio” portion), which determines its application in nuclear medicine – whether diagnostic or therapeutic.1 
In addition to applicability, they may vary in pharmaceutical form, quantity and quality of the radiation 
emitted, as well as in the route of administration employed.2 

Production and commercialization of radiopharmaceuticals in Brazil began in 1959, with the 
production of sodium iodide-131 (Na131I) by the Institute of Energy and Nuclear Research (IPEN, SP) 
for diagnosis and therapy of thyroid diseases. Already in the 80’s, national production of Molybdenum-99/
Technetium-99m generators (Generator of 99mTc) was initiated at the same institute and, in parallel, the 
development of various lyophilized reagents for labeling with 99mTc.2 The physical properties of 99mTc, as 
well as the possibility of producing different radiopharmaceuticals from it within hospital radiopharmacy, 
consecrated this radioisotope as the most used in nuclear medicine and were the reasons why, for many years, 
more than 90% of the procedures performed in hospital radiopharmacy involved radiopharmaceuticals of 
99mTc.3 

This reality has gradually changed since the early 2000s with the emergence of positron emission 
computed tomography (PET-CT) and the first radiopharmaceutical for this application – fluorodeoxyglucose-
18F (FDG-18F), half-life radiopharmaceutical 109 minutes, produced in industrial radiopharmacies or PET 
centers.4 The doors were opened for the greatest contribution of radiopharmacy in oncology, with the capacity 
for biochemical-functional diagnosis and, later, therapy with receptor-specific radiopharmaceuticals. More 
recently, this revolution has gained new chapters, with the introduction of the Germanium-68/Gallium-68 
generator (Generator of 68Ga) in the market, allowing the production of PET radiopharmaceuticals within 
hospital radiopharmacy, as was the case with radiopharmaceuticals of 99mTc5. 

The evolution of radiopharmaceuticals has modified the practices in hospital radiopharmacy, 
the pertinent legislation and, consequently, the activity of the pharmacyst in the area. In Brazil, the growth 
in the use of FDG-18F and the continental dimensions of our country led to the breakdown of the Union 
monopoly on the production of radioisotopes with a half-life of less than two hours, through the Proposed 
Constitutional Amendment (PEC) 49/2006. Subsequently, the National Agency of Sanitary Surveillance 
(ANVISA) established good practices in the manufacture of radiopharmaceuticals through RDC 63 (2009), 
complementary to RDC 17 (2010). In addition, it regulated the registration of radiopharmaceuticals through 
RDC 64 (2009), recently updated by RDC 263 (2019). As a result, radiopharmaceuticals are now considered 
medicines, ceasing to be the exclusive subject of the National Nuclear Energy Commission (CNEN) and 
officially becoming part of the pharmaceutical universe. From a professional point of view, the Federal Council 
of Pharmacy (CFF) monitored the progress of legislation and regulated the performance of the pharmacyst in 
this area by Resolution CFF 486 (2008), which was recently updated with the minimum professional training 
requirements by Resolution CFF 656 (2018). Despite the regulatory advance, the training of the pharmacist 
focused on radiopharmacy during graduation is still insufficient and, despite the requirement of experience, 
postgraduate or free course to professional practice in the area, there are also few agents and training centers 
at the postgraduate level.

In the pharmaceutical context, radiopharmacy is traditionally known as a technical area when in 
fact it is present in most clinical specialties, offering diagnostic and / or therapeutic radiopharmaceuticals6. 
More specifically, hospital radiopharmacy is directly linked to a nuclear medicine service, where direct contact 
with the patient is inevitable and necessary. In this environment, more than a regulatory requirement, the 
professional needs to be recognized as an integral part of the process and, for that, its performance cannot be 
limited to transforming raw materials into radiopharmaceuticals and performing quality control. It is necessary 
to create tools to investigate nonconformities, to allow the traceability of dispensed radiopharmaceuticals 
and to monitor adverse events, with a focus on patient safety. Particularly with regard to short-lived PET 
radiopharmaceuticals, it is necessary to ensure compliance with good manufacturing practices in the in house 
production routine. Already in radiopharmaceutical therapy, it is fundamental to adopt a follow-up routine 
of the patients, developing activities regarding the clinical pharmacy and monitoring the effectiveness of the 
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therapy. It is necessary to assume the leading role and make the difference as a health professional, acting in strengths of pharmaceutical training, in 
addition to technical training. In addition, professionals working in the field must be active agents in the training of new professionals. Only with this role 
will we be able to permeate all aspects of the production of radiopharmaceuticals in hospital radiopharmacy, (i) from teaching to professional activities, 
(ii) from preparation to clinical applications and (iii) from research to commercialization, in order to follow the current legislation and to make it an 
instrument of transformations in the area. And only then will we have professionals, technological innovations and regulatory agents acting together and 
for the benefit of the community.
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