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ISOLPHARM roadmap

ISOLPHARM 
kickoff (2014)

(CSN5, 2018-19)

(CSN5, 2020-22)

(CSN5, 2023-25)

(MUR, 2024-26) (CSN3, 2025-27)

ISOL production of medical radionuclides

Development of 111Ag-labelled 
radiopharmaceuticals

New projects on 111Ag 
submitted (MUR, ERC...)

Radiobiology for the 
characterization of 

radiopharmaceuticals
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Radiobiology of medical radionuclides

External-beam radiotherapy models cannot be 
inherited by radiopharmaceuticals:

• Non-uniform dose rate
• Heterogeneous decay radiation
• Long exposure time and DNA repair

TRT versus external radionuclide therapy

The study of cell response to ionizing radiation 
requires in-vitro experiments as well as computed 
cell dosimetry and biophysical models (radiation 
biophysics) for precise dose assessment

Interdisciplinary approach
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Previous CSN5 experiment: ADMIRAL
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https://doi.org/10.3389/fmed.2015.00012https://doi.org/10.3389/fmed.2015.00012https://doi.org/10.3389/fmed.2015.00012https://doi.org/10.3389/fmed.2015.00012https://doi.org/10.3389/fmed.2015.00012https://doi.org/10.3389/fmed.2015.00012https://doi.org/10.3389/fmed.2015.00012

Results from ADMIRAL radiobiology:

• 4 cancer cell lines treated with 111AgCl

• Surviving Fractions (SF) do not follow the 

standard Linear-Quadratic (LQ) model 

• No unified biophysical paradigm yet exists for all 

radionuclide–cell line combinations

• Sensitivity to exposure time: DNA repair effect?

• 4 radiation biophysics and radiobiology 

publications up to now, plus several theses
10.3389/fnume.2026.1773638 

How can we model the complex radiobiology mechanisms?

β ~ 0

γ-H2AX foci of the UMR-106 cell line 
after 6 d of exposure to 4 Gy of 111-Ag

https://doi.org/10.3389/fmed.2015.%2000012
https://doi.org/10.3389/fmed.2015.%2000012
https://doi.org/10.3389/fmed.2015.%2000012
https://doi.org/10.3389/fmed.2015.%2000012
https://doi.org/10.3389/fmed.2015.%2000012
https://doi.org/10.3389/fmed.2015.%2000012
https://doi.org/10.3389/fmed.2015.%2000012
https://doi.org/10.3389/fnume.2026.1773638
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TRIBE personnel: a literal "tribe"

→ 7 INFN sections and 

related research nodes

→ 5 hospitals
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ISOLPHARM_TRIBE organization

PI: Alberto Arzenton (PD)
Duration: 3 years

WP1

Radiation biophysics 

Biophysical modelling and Monte Carlo 
simulations. Sections: PD and PV.

Leader: A. Donzella (PV).

WP2

In-vitro experiments

Radiobiological testing and cell survival 
studies. Sections: LNS, PI, PV and TIFPA.

Leader: F. P. Cammarata (LNS).

      WP3

Technological development

ISOLPHARM beamline and IRIS system 
upgrade. Sections: BO and LNL.

Leader: A. Monetti (LNL).

SPES-ISOLPHARM Radionuclide 
Implantation Station (IRIS)

Commissioned in 2026
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WP1: Radiation biophysics

1. Dose per activity unit (S-values) in cells via 
microscopy-based Monte Carlo codes ; 
S-values and intake measurements determine 
the dose rate D'(t)

2. LQ model with the integral form of 
the Lea-Catcheside G factor, containing 
the DNA repair rate μ

3. Development of software for clinical 
dosimetry, also using machine learning

G
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WP2: In-vitro experiments
Experimental workflow

Prostate and breast cancer cell lines with 18F, ¹¹¹Ag, and ¹³¹I in 
Year 1, expanding to additional lines and nuclides in Years 2-3

Cannizzaro Hospital, Nuclear 
Medicine Unit (Catania) UNIPV, Dept. Clinical-Surgical, 

Diagnostic and Paediatric 
Sciences

CNR-IFC, SeeLife Lab (Pisa)

UNITN, Biotech center

Laboratories
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Milestones
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FTE and budget

7 INFN units:

▪ Padova

▪ LNL
▪ Bologna
▪ LNS
▪ Pavia
▪ Pisa
▪ TIFPA

Total FTE PV 3.6

Total FTE 18.65

Total Budget 225 k€

Nessun servizio 

richiesto


