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Outline

• Beta detection state of the art

• DUMBO explained
• Updates of the ADMIRAL WP2

o Mechanics status

o Electronics status
o Simulation status and scaffolds

• Experiments
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State of the art of beta imaging

• Beta detector of INFN-Pisa

• Test at CAPiR in June with 

cells uptaking Ag-111

• Test with 18F-FDG

• Test with cells taking up 18F-FDG
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Why DUMBO?

• Features of DUMBO

o Sample isolated from the detector
o Spatial resolution of about 1 mm at 500 um distance
o Large sensitive area (15x30 mm²)

o Scanner function using motors to increase FoV
o Easy to use

• Applications
o Cell clusters imaging in-vitro for uptake
o Imaging of 2.5D scaffolds
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Detector

Using

Maps for

Beta-rays

Observation

DUMBO

• MAPS -> ALPIDE

• ALice PIxel DEtector

e-

e-

Ag-111
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DUMBO
• 8 ALPIDE chips are the 

sensitive elements
• Mechanics system to place 

the sample

o x-y movement
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WP2 ADMIRAL GANTT



8

Active WP2 personnel
Staff:

• Marcello Lunardon -> WP leader
• Piero Giubilato -> Resources
• Sandra Moretto -> Resources

• Devis Pantano -> ALPIDE electronics
• Lorenzo Castellani -> ALPIDE electronics

• Roberto Michinelli -> mechanics designer

PhD students:

• Aurora Leso -> Geant4 simulation
• Davide Serafini -> experimental setup

Bachelor students:

• Sofia Busatto -> Geant4 simulation
• Tommaso Coppelli -> movement tests and phantoms
• Edoardo Cervi Gambaro -> ALPIDE tests
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ALPIDE communication

• Communication with the ALPIDE

• Bachelor thesis of Edoardo Cervi Gambaro
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Festo motors control

• Two motors for two axes

• One micrometric manual traslator on the 3rd axis

• Festo automation suite can be be used for manual 

and automatic control
• Festo-edcon python library for modbus

communication with the motors

• Python scripts with several target positions
o Integration with ALPIDE communication python 

script
• Bachelor thesis of Tommaso Coppelli
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Simulation

• Simulation framework developed by Vittoria Pavanello

• Different experimental conditions can be simulated
• Thesis of Sofia Busatto

https://hdl.handle.net/20.500.12608/51901
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Debugging setup

One python script:

• Motors movement
• Chip communication
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Last experiment in 2024

Beta detector tests at LENA:

• Characterized the ALPIDE sensor
o No mechanics

• Validated the Geant4 simulations

• Ag-111 solution in big vials (diameter 12.5 mm)
o With collimator
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Next experiment in July 2025

DUMBO tests at LENA:

• Characterize the whole device
o ALPIDE chip (still temporary)
o Movement system

Preliminary tests

• Study of diffusion of Ag-111 ions
o In GelMA scaffolds prepared ad the 

radiolab of Pavia in collaboration with 

the BIOtech of Trento

• Evaluation of the spatial resolution
o In plastic phantoms

Designed by Tommaso Coppelli
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Future experiments

Experiments with cells:

• Estimate uptake of different cell lines in the same culture
o Uptake of Ag-111 ions
o Uptake of Ag-111 radiopharmaceutical

DUMBO imaging



Thanks
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Back-up
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Differences

Beta detector with CMOS:

• Spatial resolution

DUMBO:

• Spatial resolution 
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Phantoms

• µ-slide 1 well coverslips used for 2.5D scaffolds

• Phantoms realized with:
o Same external geometry
o Same bottom layer thickness: 180 um

o Lines with well-defined thicknesses
• Design of Tommaso Coppelli
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Experiments

• Future experiments with cells:

o Image the radioactive cells clusters in 3D 
scaffolds

o Estimate the cellular radiopharmaceutical 

uptake


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20

