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The medical 
isotope 
browser

A web application for medical isotope production 
on the basis of user input:

• User provides characteristics of the incident 
particle source:

• Energy range
• Specification of the target material
• Power of the accelerator
• Irradiation time and cooling time

• Software returns, virtually instantaneously:
• Yield of desired isotope
• Contaminations (unwanted side-

products)
• …in a visually attractive and 

descriptive way



www-nds.iaea.org/mib





ISOTOPIA: Predicts radioisotope yield
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Calculation time: < 0.2 sec.



Medical Isotope Browser: GUI around ISOTOPIA
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Essential 1: High-quality cross section data
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20 years of IAEA CRP’s and other meetings led to ~150 high-quality nuclear reaction channels



TENDL: TALYS Evaluated Nuclear Data Library
• Produced by TALYS nuclear model code + other sources
• Complete in projectile (n, g, p, d, t, h, a), target (2813 

nuclides) and energy range (0-200 MeV)
• 1000-1500 citations, current version TENDL-2017
• Globally good predictive power
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Essential 2: Complete and good/reasonable quality cross section data

Use of TENDL in 2019



Medical isotope data library: combine the best with the most complete
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IAEA high-quality 
evaluations (150 

reaction channels)
TENDL-2017

IAEA-2019 
Medical Isotope 

Data Library



p + Mo-100: production of all isotopes



p + Mo-100  Tc-99m: plot of cross sections
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p + Ca-44  Sc-44 : finding the optimal incident energy
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a + Bi-209  At-211
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p + Ga-69  Ge-68: 3D plot – Activity, time, energy
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p + Th-232  Ac-225 at 192 MeV
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Fitzsimmons et al 2019, Molecules



Click on radioisotope: direct link to IAEA’s Livechart
webpage with all decay information
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Other features

• Specify enriched targets
• Insert your own cross 

section files
• All important output also 

as text files and tables
• User guide available on 

the website
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Isotope Browser – App for smart phones 

• Isotope Browser; Properties of over 
4,000 isotopes; Interactive App for 
android & Apple i devices.
http://play.google.com/store/apps

• Independent of internet

• ~92,000 downloads in 5 y

• Now in 10 languages (6 UN + Jap. + 
Slov. + Ital. + Trad. Chinese)
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Yes,
it works 
on your 
phone



Future options (in order of priority)
• Add reactor-based production (neutrons), both for fission 

products and activation
• Add photonuclear route (electron accelerator)
• Improvement of the cross section data libraries
• Include uncertainties for cross sections and final yields
• (Semi-)automatically assess how hazardous the produced 

contaminations are
• Medical isotope “funnel”: Automatically find promising 

radioisotopes on the basis of their decay characteristics
• Solve the “inverse problem”: User gives a desired 

radioisotope and all production routes are calculated and 
compared



Acknowledgments to beta testers

• Participants of the Technical Meeting on Nuclear 
Data for Medical Applications, 10-13 December, 
2018 IAEA, Vienna (R. Capote Noy et al)

• Our colleagues from Radioisotope Products & 
Radiation Technology Section (J. Osso et al)

• You, from now on

22



Summary

• The Medical Isotope Browser is accessible at 
www-nds.iaea.org/mib

• Aims to bring fundamental nuclear data directly to 
straightforward use in radiopharmaceutical 
research and industry

• Gives a direct first guess whether a production 
route is viable

• Your feedback will make this product better



Finally

• If you think this tool is great, tell others
• If you have complaints about this tool, tell us*

24*nds.contact-point@iaea.org
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