Therapy Rationale for clinical benefit

= Deliver a higher, targeted radiation dose
with decreased toxicity to surrounding
tissue compared with photon therapy,
especially near critical structures

= Further increase target tissue damage with
decreased secondary tissue affected
compared with proton

= Specific potential benefit with intractable
radio-resistant tumors
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Increased Biological Effectiveness:

» Reduces # fractionations by ~ 2
« Countermands radio-resistance
Positrons permit active monitoring using PET

Relative Bi0|09ica| Effectiveness is 3x protons
‘ &‘

¢ : e
Photons Carbon *'/’

Photons

Photons Prtons Carbon

-0,5 0,0 5,0

¥ (NnmM)

Protons Carbg

In Vivo
End
Station

Control TP
Room = _ b \ | :

End

Assembly Station
& Area 6

Cleanroom

: e , Fixed Field

In Vivo » ~ Accelerator

FLASH Radioth

0, breathing
17-83Gy/s

% survivors (S day)
—
2
o

/1 ] |

erapy

N, breathing

1 Gy/s and
17-83Gy/s

| I

|
8 10 12 14 16 /W 26 28 30
Whole body dose, Gy

312 3¢ 36 38 40

Hornsey S, Bewley DK. Hypoxia in mouse intestine induced by electron
irradiation at high dose-rates. Int J Radiat Biol Relat Stud Phys Chem Med.

1971:19(5):479-483.
Mini-beam Irradiation -

Br J Radiol 2020 Mar;93(1107):20190412. doi:

wie  Controls
= « Standard PT
I ) &~ pMBRT
|
o .
.
.- ----- p—
50 100 150 200
Days after implantation

10.1259/bjr.20190412.

LhARA: Stage 2 FFA

Spiral FFA: accelerate 12-15MeV beam to :

Protons: 12/MeV
Carbon: 33.4 MeV/u
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TNSA End Station Design

* Vertical beamlines for both low energy in-

12- 15 M eV vitro and high energy in-vitro and in-vivo

radiobiology experiments
10 H 7  Horizontal beamline for high energy only
* 4 consultations.
* High throughput
* |ntegrated diagnostics

MAGNETRON LENS FOR 10N BEAMS

Stability, hold ti

Large aperture
non-neutral plasma
Low magnetic field req.
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