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Situation in Widening Countries and Ambitions
Alpha therapy (Targeted Alpha Therapy or TAT) is an emerging field with strong potential

When looking at widening countries that already have cyclotron facilities, the situation 
becomes both more promising and complex.
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Faculty of Medical Sciences
Laboratory of Radiopharmacy
Department of Drug Analysis and Pharmaceutical Chemistry
Goce Delcev University, Stip, Republic of N. Macedonia



Figure 1: Widening Countries (EU Member States in green, associa ted countries in yellow)

It is important to note that we did not find any indication of differences in motivation to have an
impact on society between the Experienced and Widening Countries. Nor were there differences in
the significance of impacts. Now, let’s take a closer look at our findings.

First, we identified national and local governments as the main stakeholders in the reports, from
both groups of countries. However, it seems to be less common for scholars from Widening
Countries to involve the private sector, citizens and the cultural sector. The lower involvement of
citizens and the cultura l sector is especially surprising, as these are typical audiences for research in
the social sciences and humanities.

Second, in both groups of countries it was common for stakeholders to be involved as research
funders, project partners, or knowledge users. However, reports from Experienced Countries include
a larger variety of additional ways to involve stakeholders. Especially concerning dissemination,
scholars from this group of countries seem to use a wider array of interaction channels. Moreover,
these channels are better adapted to specific audiences. Examples are popularizing books for the
wider public, or training courses and briefing notes for civil servants and politicians.

Third, there are subtle differences in reporting style. On average, reports from W idening Countries
contained less detai l than reports from Experienced Countries. For example, a report from a
Widening Country would typically only mention generic categories of stakeholders and outputs. To
compare, in genera l a report from an Experienced Country would also include the number and
names of the stakeholders involved, as well as titles of reports and other outputs, such as software.
Scholars from Experienced Countries were simply far more aware of the importance of such
additional information.

How can we explain these differences? The first explanation can be found in national policy spheres.
Over the past two decades, scholars in Experienced Countries, such as the Netherlands, the UK and
Spain have experienced the introduction of impact policies at the national level. Not only were they
incentivized to develop impact practices, we also expect them to have learned how to document
their (potential) impacts. The second explanation is rooted in differences in social capital between
societies. In many Widening Countries low levels of trust in formal organizations, as well as low
levels of involvement with civic society are common. Hence, there is less of a tradition of
establishing l inks with organizations outside trusted informal circles, than in for example the Nordic
countries and the Netherlands. These differences were clearly reflected in our impact reports.
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Widening Countries 
EU Member States and associated countries

de Jong, Stefan & Reetta, Muhonen. (2019)
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Survey respondent map with representation by institutional type

Radzina M, et al.Novel radionuclides: demand, production and 
distribution for translational research in Europe. EJNMMI 
Radiopharm Chem. 2024 Dec 18;9(1):85

The Balkan countries have potential for developing Astatine-
211 production due to growing healthcare needs, research 
capacity, and EU funding opportunities. 

Challenges: high initial investment, regulatory complexity, 
need for specialized workforce, and logistical constraints due to 
the short half-life of the isotope. 
Strategic collaboration, governmental support, and 
adherence to safety standards are key to realizing this goal.
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Fig. 4. 225Ac (and 213Bi) atlas: (A) Europe, (B) North America – US, (C) North America – Canada, and (D) Asia. Facilities that are under construction or recently completed but not yet fully operational are in a box 
outlined with a dotted line.
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Fig. 6. 211At atlas: (A) Europe, (B) North America – US, (C) North America – Canada and (D) Asia (note: TRIUMF and CERN can produce 221At indirectly via 211Rn/211At generator). Facilities that are under construction 
or recently completed, but not yet fully operational are in a box outlined with a dotted line.
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Tosato M, Favaretto C, Kleynhans J, Burgoyne AR, Gestin JF, van der Meulen NP, Jalilian A, Köster U, Asti M, Radchenko V. Alpha Atlas: Mapping global production of α-emitting radionuclides 
for targeted alpha therapy. Nucl Med Biol. 2025

211At atlas

225Ac (and 213Bi) atlas:

Alpha Atlas – what is missing ...
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The current status in the Balkan region since…..

The current status in the Balkan region

Country Population PET/CT PET/CT per 
100 000 
inhabitants

Cyclotron

Bulgaria 7 000 000 6 0,08 2
Serbia 8 000 000 2 0,02 0
Monte Negro 628 000 0 0 0
Macedonia 2 000 000 1 0.05 1
Albania 2 800 000 0 0 0
Kosovo 1 800 000 0 0 0
Greece 10 000 000 12 0.12 2
Croatia 4 000 000 5 0,125 1

IFMP, Plovdiv, 2019

Situation can 
be changed
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SWOT Analysis: 
Production of Therapeutic Isotopes (Astatine-211) in the Balkan countries

Economic /Political instability; 
Strict regulations; 
Competition;
Environmental/safety concerns

Global demand for targeted 
therapies; 

International partnerships; 
innovation potential; 

Healthcare modernization

High costs; 
Limited skilled workforce;
Regulatory complexity; 
Logistical challenges

Growing medical research 
capacity; 

Healthcare demand; 
EU collaboration/Project
Strategic location S

Strengths
Internal 

Advantages

W
Weakness 

Internal 
Limitations

T
Threats 
External 

Challenges

O
Opportunities

External 
Advantages
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PESTLE Analysis: 
Production Potential of Therapeutic Isotopes (Astatine-211) in the Balkan countries

P Political Factors: Government Support for Nuclear Medicine:
Regulatory Environment: Nuclear materials are heavily regulated
Regional Stability.

E
Economic 
Factors:

Investment Costs: Establishing a cyclotron or nuclear reactor capable of producing Astatine-211 requires 
significant capital. Economic feasibility studies are essential.
Healthcare Market Demand: Growing demand for targeted alpha therapy (TAT) and precision oncology in the 
region could justify investment.
Funding Opportunities: EU grants, international partnerships, or private investments support infrastructure 
and R&D.

S Social 
Factors:

Public Awareness and Acceptance: Knowledge about nuclear medicine and targeted therapies is limited. 
Skilled Workforce: Availability of trained medical staff is crucial  - especially for clinical application.
Healthcare Needs: Rising cancer incidence in the region could drive demand for novel therapies

T Technological 
Factors:

Cyclotron and Radiochemistry Infrastructure:
Innovation Potential: Collaboration with universities and research institutes
Distribution Technology: Short half-life (~7.2 hours) of Astatine-211 requires efficient logistics

L Legal 
Factors:

Nuclear Regulatory Compliance: Strict adherence to international and national nuclear safety standards 
Radiation protection laws 
Cross-border Transport Regulations: Legal frameworks for transporting radioactive isotopes within the 
Balkans and to neighboring regions need to be addressed

E Environmental 
Factors:

Radioactive Waste Management:
Sustainability Practices:
Local Environmental Impact:
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Building Regional Expertise and Access in Nuclear Medicine through Balkan 
and Southeast Europe Collaboration 

Positioning of R.N.Macedonia as a a regional distribution and production HUB for alpha 
therapeutic isotopes/ radipharmaceuticals (Astatine-211)

Current Context and Development Imperative - Ambitions

Existing PET centre possesses substantial infrastructure 
and an opportunity for strategic expansion:

- Strong strategic potential: the convergence of 
demand growth in targeted alpha therapy, a regional 
supply gap, 

- The chance to be first in a less-crowded region, and 
the ability to build a cost-efficient centre. 

- Existing full GMP Radiopharmaceuticals 
production site (3 production areas – one dedicated 
only for therapeutic purpose) – and two separate QC 
laboratories -  idea of centralized RADIOPHARMACY 

1

1?

2-3

2-4

2-4
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PET center, Skopje – What we have

GMP production laboratory for 11C, …68GaGMP production laboratory for FDG

GMP therapy laboratory

Classified production laboratory for FDG

CLIO system for dispensing
in vials and syringes.
Two synthesis modules are fully
controlled and monitored by 
Computers.
- GMP certification in process;
- marketing authorization.

IFMP, Plovdiv, 2019

Classified production laboratory for 11C, 68Ga 

IFMP, Plovdiv, 2019

Therapy laboratory

IFMP, Plovdiv, 2019

Quality Control laboratory 1

Dose calibrator for check of T1/2

GC

In QC all instruments and equipment are automated and designed
according to GMP guidelines, all parameters are recorded , 
stored and can be reviewed at any time.

IFMP, Plovdiv, 2019

Quality Control laboratory 1

Dose calibrator for check of T1/2

GC

In QC all instruments and equipment are automated and designed
according to GMP guidelines, all parameters are recorded , 
stored and can be reviewed at any time.

IFMP, Plovdiv, 2019

Quality Control laboratory 1/2
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Strategic Objectives – Feasibility study 

This strategic approach will position the country as a regional centre of excellence of radioisotope/
radiopharmaceutical production (both PET and alpha) and in advanced nuclear medicine

PRODUCT 
EXPANSION

Introduction of new radiopharmaceutical products beyond FDG to address 
broader clinical needs

ISOTOPE 
TECHNOLOGY
DEVELOPMENT

Implementation of advanced isotopic production capabilities for
therapeutic  applications

REGIONAL 
LEADERSHIP

Establishment of export capacity and research coordination across
the region
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The long-term sustainability of the initiative will be ensured through:

• Strong institutional partnerships with EU and global organizations/partners
• Development of a self-sufficient radiopharmaceutical production system,
• Regulatory alignment with EU standards,
• Continuous training and knowledge transfer to local professionals,
• Economic sustainability through regional distribution, industry collaboration, and 

foreign investment

This ensures that the R. N. Macedonia becomes a recognized partner in the EU 
nuclear medicine landscape and a regional leader in radiopharmaceutical 
production including Astatine-211

Sustainability
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Great group


