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Unique characteristics of Immunotherapy

G. Pennock, et.al, American Journal of Clinical Oncology. 2012
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Development of imaging techniques to monitor tumor reactive 

T cells in vivo based on antibody-derived constructs

Tracer development

Metabolic imaging of T cell activity in tumors

BLI imaging of T cells

Research project C10
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Principle of Immuno-Imaging of TCR-transgenic T cells
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Identification of heterogeneity of T-cell infiltration by Immuno-PET

89Zr-PET [18F]FDG-PET 89Zr-PET [18F]FDG-PET 89Zr-PET [18F]FDG-PET
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General T-Cell monitoring by Immuno-PET
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Bailey et al. Mol Imaging Biol 2017; doi: 10.1007/s11307-017-1123-5
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Expression on specifically activated T-cells

Mayer & Mall et al.  Theranostics 2018
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Mayer & Mall et al. – Theranostics 2018

Impact of selected antibody-derived constructs 
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Mayer & Mall et al. Theranostics 2018
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Al18

F

Radioisotope of choice à
F-18
• Maximum positron energy 

of 0.635 MeV à high 
resolution PET images

• Half-life of 109.8 min à
avoid prolonged irradiation 
of subjects but allow in vivo 
investigations 

Radiofluorination
method à AlF-18
• Al forms octahedral 

complexes à
pentadentate ligand is 
desired with negatively 
charged oxygen donor 
groups, leaving only 
one binding site open 
for the F-18 ion

W. J. McBride et al., J. Nucl. Med. 2009, 50, 991–998.
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18F
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NaAcO

200-500MBq
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F

• Radiolabeling T ~ 100°C
• RCY ≥ 75%
• Serum stability (after 4h) à 87%
• High in vivo stability

NOTA
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Development of novel tracers: AI18F method
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Russelli L,…... D‘Alessandria C. ChemMedChem 2020, 15, 1–10, https://doi.org/10.1002/cmdc.201900652

Patent number: IT102019000003905 
“Rigidified pentadentate chelators for [Al18F]2+ labelling of biomolecules”

3 step 
synthesis
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synthesis

2 step 
synthesis

• Radiochemical yield of 55% at 
pH 5 and room temperature.

• High stability in Human 
Serum was measured for 

[Al18F(2-AMPDA-HB)]-, with 
90±4% of F-18 complexed after 

2h and 87±5% after 4h.
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AMP-based chelator AI18Fmethod
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Russelli L,…... D‘Alessandria C. ChemMedChem 2020

In vivo PET/CT dynamic scan
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Functionalised 2-AMPDA-HB
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Xavier et al., Mol Imaging Biol 2019, 21, 898-906, DOI: 10.1007/s11307-018-01302-5
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Conjugation and labeling with 68Ga-NOTA
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Vágner A, D‘Alessandria C et al., ChemistrySelect 2016

“A rigidified AAZTA-like ligand as efficient chelator for 68Ga radiopharmaceuticals”

RCY at rt, 15min à 80.7%
RCY at 90°C, 5min à 94.7%

68GaCyAAZTA is stable in HS and DTPA over 90 minutes 
(HPLC data)
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CyAAZTA publication Tei/D`Alessandria
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CyAAZTA functionalized synthesis



SFB 824 – Symposium 2021, June 24/25th ; TranslaTUM Munich

POLARIZER NOT WORKING!

89Zr-F(ab‘)2-PET

24h post Fab-Inj. 48h post Fab-Inj. 72h post Fab-Inj.
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Metabolic pH imaging

Franz Schilling

Martin Grashei

Imaging of pH in vivo using hyperpolarized 13C-labelled cymonic acid
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3D reconstruction of ML2-B7 tumors

Vasili 
Ntziachristos

Dimitri
Gkorpas

Multispectral epi-illumination cryoslicing 
fluorescence imaging 
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