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A multi-discplinary research team focussed on the 
development of drugs for biomedical imaging and therapy



VRIJE UNIVERSITEIT BRUSSEL – UZ BRUSSEL

Nuclear Medicine department

▶︎ 2 Siemens PET/CT camera’s

▶︎ 2 Siemens SPECT/CT systems 

Brussels Imaging Pharmacy: 

▶︎ 18/9 Mev Cyclotron

▶︎ 3 research Hot cells 

▶︎ 6 GMP Hot cells 

In vivo Cellular and Molecular Imaging - ICMI

▶︎ Radiochemistry unit

▶︎ Alpha lab

▶︎ Beta/Gamma lab

▶︎ Vector development unit

▶︎ Pre-GMP and GMP

▶︎ Cell culture facilities

▶︎ FACS

▶︎ Preclinical imaging

▶︎ MicroSPECT/CT

▶︎ MircoPET/CT (2022)

▶︎ Intravital Microscopy (2022)

▶︎ Bioluminescence

▶︎ Fluorescence unit

▶︎ Ultrasound unit
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• Tumor cells with a specific protein over-expressed on their surface

• Accessible for circulating agents

• Guide a therapeutic radionuclide to the expressed protein using a target-specific vehicle

Targeting vehicle

Radionuclide

Target site

TARGETED RADIONUCLIDE THERAPY (TRNT)



CONCEPT
THERANOSTIC APPROACH OF TRNT
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• The goal of TRNT is to selectively deliver radiation to 
cancer cells and/or diseased tissue with minimal 
toxicity to surrounding normal tissues

• Integration of imaging to detect the presence of a 
molecular target for which a specific treatment is 
intended

• Imaging with a related molecular vehicle

 support for dose estimation 

 treatments based on dose-effect relationships

 monitor response to treatment



CONCEPT
TARGETING
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Molecular   
Vehicle

Target

cell

Alpha particle
Beta particle
Auger electron

Prostetic group
Chelator
Direct labeling

Antibody 
Engineered mAb-fragments
Synthetic proteins
Peptides
Small molecule

Receptor
Antigen
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Molecular   
Vehicle

Target

cell

Alpha particle
Beta particle
Auger electron

Prostetic group
Chelator
Direct labeling

Antibody 
Engineered mAb-fragments
Synthetic proteins
Peptides
Small molecule

Receptor
Antigen

Potency
Range of action

Stability
Tumor cell retention

Size
Stability
Biodistribution

Concentration
Tumor cell specificity



VECTORS
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De Vos et al., Expert Opin Biol Ther, 2013

Peptide
<5kDa

Peptides

Small 
molecules



68
Ga-Octreo-PET

⚫ Target: somatostatine receptor

⚫ Vector: peptide

⚫ Overexpressed on cell membrane in neuro endocrine cancers



Diagnosis and Therapy

177Lu

FDA approved drug: Lutathera (Novartis)



68
Ga-PSMA-PET

⚫ Intense salivary and lacrimal glands

⚫ Intense kidney

⚫ Moderate liver-biliary elimination

Normal biodistribution

⚫ High expression on prostate cancer cells

⚫ Detection of metastatic prostate lesions

⚫ Vector: small molecule

PSMA



68
Ga-PSMA-PET

⚫ Beta and alpha irradiation 

Treatment

⚫ High expression on prostate cancer cells

⚫ Detection of metastatic prostate lesions

PSMA



177
Lu-PSMA treatment

68Ga-PSMA11 / 177Lu-PSMA 617 is commercialized by Novartis



CURRENT VECTORS IN RADIONUCLIDE THERAPY?

A look into the current industrial developments …



CURRENT VECTORS IN RADIONUCLIDE THERAPY?

Peptides
Minibodies



CURRENT VECTORS IN RADIONUCLIDE THERAPY?

Peptides
Minibodies



CURRENT VECTORS IN RADIONUCLIDE THERAPY?

Small molecule
Antibodies



CURRENT VECTORS IN RADIONUCLIDE THERAPY?

Small molecule
Antibodies



CURRENT VECTORS IN RADIONUCLIDE THERAPY?

Antibodies

‘Fast clear linker 
technology’



CURRENT VECTORS IN RADIONUCLIDE THERAPY?

Antibodies
Small molecule 



CURRENT VECTORS IN RADIONUCLIDE THERAPY?

Peptide

Fibroblast Activation Protein

Phase I trial with 177 Lu-FAP-2286



CURRENT VECTORS IN RADIONUCLIDE THERAPY?



CURRENT VECTORS IN RADIONUCLIDE THERAPY?



CURRENT VECTORS IN RADIONUCLIDE THERAPY?

Peptides



CURRENT VECTORS IN RADIONUCLIDE THERAPY?

Peptides
Small molecules



CURRENT VECTORS IN RADIONUCLIDE THERAPY?

Monoclonal Ab

Phase



CURRENT VECTORS IN RADIONUCLIDE THERAPY?

Peptides
Small Molecules



CURRENT VECTORS IN RADIONUCLIDE THERAPY?

Single domain antibodies



CURRENT VECTORS IN RADIONUCLIDE THERAPY?

Single domain antibodies



BREAST CANCER TARGETING: PRIMARY CANCER



PHASE II BRAIN METASTASIS TRIAL
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TUMOR AND HEALTHY TISSUE RADIATION NANOBODY VS. TRASTUZUMAB

Trastuzumab 131I-SGMIB nanobody
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CAM-H2: PHASE I TRIAL - PATIENTS

Advanced HER2+ 
breast cancer 
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FIRST IN HUMAN STUDY: CAM-H2   131I-SGMIB-ANTI HER2



CURRENT VECTORS CONCLUSION

• Current success stories are based on peptides & small molecules

• New peptides and small molecules are developed for a range of cancer targets, 
however finding strong binders is complicated

• Existing monoclonal antibodies against cancer targets are ‘refurbished’ towards 
radiopharmaceuticals, however long residence time in the circulation requires 
innovative linker methods to limit toxicity

• Antibody fragments can be generated against any target and approach the PK 
properties of peptides

• All developments are matched by radionuclide diagnostic for patient selection


