CSNV proposal @
ISOLPHARM _EIRA

Experiment on Interdisciplinary research on
Radioactive Ag
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SPES® |SOLPHARM framework: the SPES project <™

SPES-a | SPES-B
at the heart of SPES: the ' the ISOL facility and the
cyclotron and related b“ acceleration of neutron-rich
infrastructure. ‘ \ / unstable nuclei.
IS@L-HHHV
SPES-6 SPES-y
multidisciplinary neutron production of radionuclides
sources. for applications.
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SPEx@ Radiopharmaceuticals <L

Cancer target Linker/spacer Therapeutic agents
to bind the targeting

Better if overexpressed
agent and the chelator

by cancer cells

Radioisotope
May be a diagnostic
isotope for imaging Diagnostic agents
and/or a therapeutic \\\

isotope for treatment

Targeting agent .&

A small molecule or a S

biologic agent (antibody) Chelator . . _
Molecule carrying the Radionuclides properties:

radioisotope

Decay properties

Specific activity N activity of the radioisotope (MBq) Half life
mass of the element (mg).

Chemical properties

Radionuclidic purity activity of the desired nuclei
overall activity of the compound Production Feasibility
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PES®  possible ISOL isotopes medical interest <™

Early feasibility studies were focused ISOLPHARM true potential can be expressed if
on state-of-art radionuclides: innovative/less available nuclides are considered

e t,7.45d e 1,:12.701h e t,:2.58d
 100% B- (360 keV ~ « 38,5%B-(191keVav.) * 100% B- (162 keV av.)
av.) * 61,5% B+ (PET)

* ty,:233 min e t,:3.4d
* 100% B+/€ (PET) * 100% B- (162 keV av.)

(44d . .
alr alr
QDiagnosis QTherapy Q Theragnostics @ P @ > @

F. Borgna et al., Appl. Radiat. Isot., 2017 * t,:17.5h * t,:4.12h * t,:532d
 100% B+/€ (PET) <+ 16.7% o (3.97 MeV) <+ 100% B+/e (SPECT)
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CDEC \ o o ®
SPEX@ Project organization <i

1ipg Task 1: Physics INFN INFN INFN

~ INL ~ PADOVA ~ PAVIA
* Simulation and study of **Ag production via the 1°Pd(n,y)!''Ag reaction. "/"“ )
« Quality control of the production of 111Ag trough spectroscopy analysis
* Laser ionization of Ag - ‘\/_}.
@% Task 2: Radiochemistry INEN
~ LNL
* Development of a library of novel chelators for silver and copper and characterization of their properties. 2 0° o
* Small molecules and linker development . @g
* Radiolabeling of the synthetized compounds prior with ®*Cu and then with 1}*Ag, characterization of their . e

properties (stability, etc.)
* Development of more efficient purification methods from isobaric contaminant

4 = . (7 )j
Task 3: Biology L"/FPA Of Toploicte INFN INFN

,';/} and Applications ~ NS ~ LNL

= %
* In vitro activities: study of affinity and internalization using florescence (eventual studies with %Cu and 111Ag) f R
* Development of 3D scaffold and cell cultures for studies in dynamic conditions * (5‘ #
* Invivo tests using florescence « [+ +

* Invivo imaging using ®*Cu and ''Ag radiolabelled compounds

IS@L-HH-V ;




Istituto Nazionale di Fisica Nucleare

=
@ e  INEFN € INEN
and Applications ~ NS ~ LNL

PE® Task 3: Biology <L

=
In vivo tests using florescence In vivo imaging using ®4Cu, 8Ga and 111Ag
radiolabelled compounds
* Injection of mice with fluorescent compounds * Injection of mice with ©*Cu, ©Ga and 111Ag
* Analysys of mice bearing tumours using the In-Vivo radiolabelled compounds
Xtreme | (Bruker) at the CIBIO MOF * In vivo imaging experiments with radiolabelled
e Verification of the uptake of molecules from aspecific compounds will be performed at CAPIR — Center for
sites or from rare cells with higher CCK2R levels Advanced Preclinical in vivo Research
* Evaluation of the therapeutic potential e Evaluation of the therapeutic potential

1 hour 4 hours 18 hours

15% ID/g

0% IDlg

microPET




SPES$ Infrastructures and Laboratories (INFR

Istituto Nazionale di Fisica Nucleare

=
DI Task 3: Biology e @ INFN € INFN
— and Applications ~ INS “ LNL

(==

In-vivo tests with radiolabelled compounds: IBFM-CNR and Department of Biomedical and

g y

Unvervt) fagh Stud  Cotana

OSPEDALE
CANNIZZARO  caavea

ADENDA OSPIDALIFRA PER LTMERGENTA

Center for Advanced preclinical in vivo Research

Laboratori Nazionali del Sud

Albira PET/CT

In-Vivo Xtreme
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\3 Infrastructures and Laboratories @

Istituto Nazionale di Fisica Nucleare

0) (  Ri TI? Trento Institute f
x Task 3: Biology CIAY e INFN INFN
and Applications ~ NS ~ LNL

In-vivo tests with radiolabelled compounds: IBFM-CNR and Department of Biomedical and
Biotechnological Sciences- University of Catania

PETI/CT

Test with ¢4Cu and
68Ga labelled

Summitted Animal
Ethical Committee

protocol

A4




SPES® Infrastructures and Laboratories (INFN

Istituto Nazionale di Fisica Nucleare

=
Task 3: Biology e  INFN € INFN
- and Applications -~ LNS ~ LNL

In-vivo tests with radiolabelled compounds: IBFM-CNR and Department of Biomedical and
Biotechnological Sciences- University of Catania

Multimodal Optical/X-ray/DRI

One system for all imaging needs o )
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Direct Radioisotopic Imaging

* Radioisotopic Phosphor Screen Sensitive Bioluminescence

e Cherenkov and Non-Cherenkov
isotopes

High resolution X-ray

e 18F, 111In, 99mTc, 1251, 64Cu, Multispectral Fluorescence

32P, 68Ga, ...
Cherenkov Imaging

e Small compound tracking

Direct Radioisotopic Imaging

\/ Reflectance Imaging

e Complimentary to dedicated
PET/SPECT platforms

Test with 111Ag labelled
Innovation with Integrity il
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project

INFN-LNS

Economic Plan- INFN-LNS

Istituto Nazionale di Fisica Nucleare

Year 1|Year 2

Year 3

[€]

[€]

[€]

Inventoriables 0 0 0

mice Balb/C nude (130€/mouse) 3900

Animal Housing (0,1€/mouse/day) 100

Consumables Imaging exams (PET and 2D image) 2100

Organ removal to activiy measurment 600

TOTAL 0 0 6700

Travels  [Travels for meetings @ 2000 | 5000
TOTAL INFN-LNS 2000 |11700

Not used for COVID

We ask to push on 2021 2500€, consumables, of 3th year to start the preclinical studies

IS@L-HHM
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SPES$ Personnel involved (NN

Istituto Nazionale di Fisica Nucleare

2021

* Giorgio Russo, Local Resp., 30% FTE

* Francesco Paolo Cammarata, 30% FTE
* Rosalba Parenti, 70% FTE

* Alessandro Stefano, 30% FTE

e Marco Pometti, 70% FTE
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giorgio-russo@cnr.it
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