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99mTc is the most commonly used imaging 
radioisotope in the UK and the most widely 

used radioisotope for nuclear medicine 
procedures worldwide (being used in about 

80% of all nuclear medicine diagnostics)
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*FS ETC – Funding Source Economy Treasury and Constitution

*FS DHSS – Funding Source Department of Health and Social Services
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Bangor University Centre for Cancer Abatement through 
Nuclear and Exploration of Emerging Radiopharmaceuticals

EQUIPMENT TO BUILD 
BUCANEER

RESEARCH USING 
BUCCANEER

TEACHING IN BUCANEER

- BUCCANEER 
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Nuclear medicine: medical specialty that uses radioactive tracers (radiopharmaceuticals)
 to assess bodily functions and to diagnose and treat disease

Nuclear medicine imaging: detection of radiation introduced into the body and accumulated in 
regions of interest often using targeting molecules to which radionuclides are attached 

Nuclear medicine therapy: administration of radionuclides/targeted radionuclides to destroy 
tumour or normal tissue 

Emission Range                  LET Examples  (range in tissue) Use

γ/positron 89Zr, 203Pb* Imaging

β Up to 10 mm          low 177Lu (1mm), 198Au, 90Y (10mm) MRT

α Up to 100μm high 212Pb*, 223Ra MRT

Auger electrons Up to 5μm high 125I, 89Zr, 111In MRT

Radionuclide categories used in nuclear medicine

*theragnostic pair
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Emission Range                  LET Examples  (range in tissue) Use

β Up to 10 mm          low 177Lu (1mm), 198Au, 90Y (10mm) MRT

α Up to 100μm high 212Pb*, 223Ra MRT

Advantages
1) Systemic – treats primary and 
metastasis
2) Low normal tissue dose (c.f. EBRT)
3) Easy to administer
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𝐻𝑇 =෍

𝑅

𝑊𝑅 × 𝐷𝑇,𝑅
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Pimonidazole  bladder cancer 
Hoskin et al Br J Cancer 2004 
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� Imaging and treatment 
� Enables dosimetry prior to delivery of 

therapeutic radionuclides

Chhabra and Thakur Biomedicines 2022

Chelate 

 

 

 

 

 

                                                    Targeting 

                                                     group 

                                                     antibody  

                                                     or affibody 

                                                   

    Diagnostic version                           Therapeutic version 

NatAu 
198Au 

89Zr stableZr 

� Fabrication of gold nanoparticles
� 89Zr – positron emitter
� 198Au – β-emitter
� Collaboration: Fred Currell DCF University of Manchester

Zeljka Krpetic University of Salford
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125I-IUdR

125I-IAZA

125I-ab

Cytoplasm      Nucleus                     Cell membrane receptor

Short range (<10μm)
Very high LET
Is cytotoxic efficacy related to nuclear 
accumulation? 
DESIGN
Cell nucleus  125I-IUdR
Cytoplasm 125I-IAZA
Cell surface 125I-labelled antibody 

Iodide distribution in cell may be a problem
Ag – high affinity for iodide
Location modification using Ag nanoparticle-
membrane
penetrating peptides
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