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Strategy 2: To increase normal tissue resistance to
radiation without any additional effect on tumor

UHDR RT
> 40 Gy/s

Conventional RT
1 Gy/min
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FLASH-RT limits radiation induced-toxicities while being isoeffective on tumors compared to conventional-RT
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Pathogenic mechanisms induced by radiation is modulated by UHDR irradiation

Stem cells and progenitors depletion ¢
UHDR Pool preservation & proliferation |
% DNA damage | Alteration of organ function |
P1

Lessy-H2AXand 538 Function preservation ;
Cell death
Less apoptosis & I
senescence

Vasculature damage
Maintain vascularintegrity

Pro-inflammatory protein expressnon
(IL-1a; TNF-a, COX-2)

Less expression of pro-inflammatory molecules

- . 12th ISIORT conference




HOPITAL UNIVERSITAI

AIRE [ ] o
HUB EEEEEEEEEEE L3
UB e i dCllity a U. XSR il T ¢
TTTTTTTTT

sssssss

Mobetron by IntraOp

Cherenkov Effect

CONV mode UHDR mode ¥ = B
Energy [MeV] 6/9/12 6or9 ‘
Mean dose rate [Gy/s] 0,1 1-250
Pulse width [ps] 1.2 0.5-4.0
Pulse frequency [pps] 30 10-120
Irralz‘tea[rz;t;;\:i-ous dose 4.10° ~10°
Dose delivery Monitor Units # of pulse and distance
Dose control Dual lon FLASH-IQT.'VI Advanced

Chamber Dosimetry

Mobetron Clinical Electron IORT System

12th ISIORT conference 5




HOPITAL UNIVERSITAIRE

[ ]
DE BRUXELLES
-
- FLASH results with Mobetron —— S
9.9 JULES BORDET oS Enants e vl
BRUSSEL 58 INsTITUUT Erasme Ki\:q erseconos

| 0Gy-Control | 16Gy-Conventional

an

ber whse e

10 s 104
1.2 a?
£ o X 100 - FLASH 155Gy S — CONV
H 85 g T 80 Toomes 2 L — FLASH
B0 S 206 £ = 06 2 —— FLASH 17 Gy 75+
s £ °2 c 5 —
5 3E 58 5 607 —- CONV17 Gy ? Control
Z 3§04 z 3% g 3 s0-
--:z-,,,,.ﬂ 8% §§ R 404 =
3 § 02 g 02 204 g 25
i - + UHDR SMeV = UHDR MeV. 2
o T T T 00 ® Conventional 9MeV 0,0 | _* Conventional 9MeV 0 g‘ 0
[ J‘v\*@d‘ ‘\QV}“G‘ -Go“\ ’L“G‘ “0-&"’“@ 0 2 4 6 8 - D':E l c'l;zy] 14 16 18 20 22 0 2 a4 6 8 Dc:': [::] 14 16 18 20 22 0 5 ‘? . g 1\0 1\5 2‘0 2\5 3\0
N < (G, D fter irradiation N
e N ys after imackstios Days after irradiation
Schoenauen et al. CTRO (2024) Data from Nina Blond (H.U.B) Valdes Zayas et al. Cancers (2023)

- . 12th ISIORT conference 3




DE BRUXELLES
HUB S
o . ACADEMI! ISCH ZIEKENHUI! S INSTITU
L) ¢ JULES BORDET
BRUSSEL u. INSTITOUT Erasme B 2

v' Demonstrated with various ionizing radiation
v' Demonstrated in multiple pre-clinical models
- v/ Demonstrated in single dose and hypo-fractionated regimen

X Data regarding tumor control
X Mechanism(s) responsible for the FLASH effec
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> Usual tools need correction factors !
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Dose-Rate Linearity Limit (Gy/s)
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All detectors were found to agree within 3% at
conventional and FLASH dose-rates, indicating
excellent dose-rate independence

Jorge et al. 2019
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What is the impact of fractionation ?
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H454 orthotopic glioblastoma model
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% FLASH - RT spares normal tissue and is equally able to eradicate
tumors compared to CONV-RT

+* The effect was demonstrated in multiple pre-clinical models, in a
broad range of tissues

¢ Preclinical radiobiology studies highlights several challenges to
address in order to ensure a rapid and successful transition of the
technology to the clinic
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