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Radiopharmaceutical for therapy

« Magic bullets »
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Radiopharmaceutical for therapy

« Magic bullets »

@ <— Radionuclide

B- particle,
Internal conversion electron,
Medium-energy (1-75 keV)
Auger electron

Low-energy (< 1 keV)

o particle
P Auger electron

Simple DNA break
Single strand break

Energy: 50-2300 keV
Range: 0.05-12 mm
LET: 0.2 keV/mm

@ Radionuclide
©© lon pair

| Particle trajectory

Base damage & . ‘.
L
Double strand break

Multiple damage sites o & Multiple damage sites

Double strand break

Energy: 5-9 MeV
Range: 40-100 ym
LET: 80 keV/mm

Energy: eV-keV
Range: 2-500 nm
LET: 4-26 keV/mm

Pouget JP. Poty S. Radiopharmacedutical Therapy, Springer 2023.



Radiopharmaceutical for therapy

« Magic bullets »
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Radiopharmaceutical for therapy

Alpha nuclear chocolate box
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Radiopharmaceutical for therapy

Alpha nuclear chocolate box

Periodic Table: Medical radioactive isotopes
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Actinium-225

218 keV .
detectable
Yy ray

440 keV

detectable
y ray

Poty et al., J. Nucl Med., 2018, Jun.
Poty etal., J. Nucl Med., 2018, Jul.



Actinium-225

Validated in the clinic
C

-

1x

218 keV 2257c-PSMA

detectable }
y ray w/

12/2014 7/2015 9/2015
s _ PSA = 2,923 ng/mL PSA =0.26 ng/mL PSA < 0.1 ng/mL

f 2osBi
‘ Stable

440 keV
detectable §

yray ¢
Y 4

Kratochwil, C et al. J Nucl Med 2016, 57 (12), 1941-1944



Actinium-225

Validated in the clinic

A B C D
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218 keV . 2 X » 2 X 1%
detectable 77 u-PSMA . 225A¢c-PSMA 225Ac-PSMA
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A4 @
s
2098 6/2015 9/2015 2/2016 4/2016
Stable PSA =294 ng/ml PSA =419 ng/ml PSA = 3.5 ng/ml PSA <0.1 ng/ml
440 keV
detectable 209
y ray Pb

3.2 hours

Kratochwil, C et al. J Nucl Med 2016, 57 (12), 1941-1944



Targeted alpha therapy for pancreatic cancer
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Targeted alpha therapy for pancreatic cancer

Carbohydrate antigen 19.9
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5B1 antibody
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Phase | clinical trials at MSKCC | : deﬁ,eféib;;}
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Poty etal., J. Nucl Med., 2018, Jun.
Poty etal., J. Nucl Med., 2018, Jul.
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Optimisation of pharmacokinetic profiles

Blood vessel

Tumor

Conventional RIT &r
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Poty et al., Clin Cancer Res., 2019. %
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Optimisation of pharmacokinetic profiles

Mitigating hematotoxicity using pretargeting
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Optimisation of pharmacokinetic profiles

Mitigating hematotoxicity using pretargeting

BxPC3 (CA19.9%)
MIAPaCa-2 (CA19.9)
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Optimisation of pharmacokinetic profiles

Mitigating hematotoxicity using pretargeting

BxPC3 (CA19.9*)

sc. xenograft .
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Optimisation of pharmacokinetic profiles

Mitigating hematotoxicity using pretargeting

BxPC3 (CA19.9%)
sc. xenograft
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Optimisation of pharmacokinetic profiles

BxPC3 (CA19.9%)
sc. xenograft

athymic mice

& (n=8/cohort)

Mitigating hematotoxicity using pretargeting
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Alpha versus beta
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Alpha versus beta

MTT assay on BxPC3 cells (20°000)
after 48 hours of treatment
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Beyond pancreatic cancer neoplasm




Beyond pancreatic cancer neoplasm

Targeting cancer associated fibroblasts

Fibroblast activation protein
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Beyond pancreatic cancer neoplasm

Identification of a murine model with FAP expression in the tumor microenvironment

Pan-cytokeratin (PanCK) aSMA FAP

Epithelial cells Activated fibroblasts Activated fibroblasts

TR

PRECIRIX Poy ot 4 u . 202




Beyond pancreatic cancer neoplasm

=

Identification of a murine model with FAP expression in the tumor microenvironment

Validation with [8Ga]Ga-DOTA-FAP-sdAb imaging
Pan-cytokeratin (PanCK) aSMA FAP (18-22 MBq, 0.4-0.5 nmol)
Epithelial cells Activated fibroblasts Activated fibroblasts Im aging 1- hou'r pos t-iv injec tion

o ; : A. US7MG PDX2494 ’ Tumor uptake
AL Transverse Transverse
T

(T

coge
= a

T T
U8S7TMG PDX2494

Tumor-to-Muscle

1 1
U87TMG PDX2494

Institut de
P Q E‘ I Q IX Recherche en
Poty et al., J Nucl Med., 2024. l l Cancérologie

I"R C Montpellier




Beyond pancreatic cancer neoplasm

Mean tumour volume

at the treatment start
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Beyond pancreatic cancer neoplasm

il PRECIRIX

X-RT = senescence anti FAP-TRT # senescence

* Persistent DNA damages * DNA damages repair

* No proliferation « Proliferation slow down

» Cell cycle arrest * No cell cycle arrest

* B-galactosidase activity increase » No B-galactosidase activity

Laura Ordas
PhD student

« LaminB1 expression decrease « LaminB1 expression no change

* p21increases

Institut de
PRECIRIX /P

I' R C Montpeltlier



Beyond pancreatic cancer neoplasm

%of confluence

PRECIRIX
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Combining both world

ANR MULTI-PRIT
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Combining both world

ANR MULTI-PRIT
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Combining both world

ANR MULTI-PRIT

Tenascin-C (Extracellular Matrix) |
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