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 50% of cancer patients are treated with RT
 1/5 person will be treated with RT in a life-time

Surgery

Systemic
treatments

Radiotherapy



3

P. Montay-Gruel

1930-1970 1970-1990 1990-2000 2016

Target volume 2D planning 3D Conformal High Precision

Stereo-RT

Enhanced precision

First radiotherapy: July 1896 by Victor Despeignes



Modalities of delivery are moving to hypo-fractionation

Radiotherapy technology has not really evolved in 50 years



Most Cancers are not cured

Local relapse
Metastasis
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FLASH radiotherapy

Irradiation at ultra high dose rate

Very fast delivery of the dose

Shift from minute of exposure to milli- and even
micro-second



Balistic advantage of FLASH-RT
Freeze motion

Radiobiological advantage of FLASH-RT
THE FLASH EFFECT
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THE FLASH EFFECT is
a biological effect
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And FLASH-RT is equally able to eradicate
tumors compared to CONV-RT

Normal tissue sparing
FLASH-RT does not induce Normal tissue toxicity

When CONV-RT does
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Flash Irradiation Delivered in a 

Clinical Treatment Room
Successful Flash Irradiation at Isocenter in 

IBA’s Proteus® Solution Gantry Room

Press

Release

8 Mars 2019



J Bourhis 

Varian and the Cincinnati Children's/UC 

Health Proton Therapy Center Announce 

Initial Patient Treated in the FAST-01 First 

Human Clinical Trial of FLASH Therapy for 

Cancer

Oncology

November 19, 2020

PALO ALTO, Calif., and CINCINNATI, Ohio, Nov. 19, 2020 /PRNewswire/ --

Varian (NYSE: VAR) and the Cincinnati Children's/UC Health Proton Therapy 

Center today announce the start of the first clinical trial of FLASH therapy as part 

of the recently opened FAST-01 study (FeAsibility Study of FLASH Radiotherapy 

for the Treatment of Symptomatic Bone Metastases). The clinical trial involves 

the investigational use of Varian's ProBeam® particle accelerator modified to 

enable radiation therapy delivery at ultra-high dose rates (dose delivered in less 

than 1 second) and is being conducted at the Cincinnati Children's/UC Health 

Proton Therapy Center with John C. Breneman M.D., Medical Director of the 

center, serving as principal investigator.

The first clinical trial patient was treated this week. The FAST-01 study is expected 

to enroll up to 10 patients with bone metastases to evaluate clinical workflow 

feasibility, treatment-related side effects, and efficacy of treatment as assessed by 

measuring pain relief of trial participants. The clinical trial, informed by years of 

preclinical work, was designed by experts at Varian and multiple centers in the 

FlashForward™ Consortium, including Cincinnati's Children's/UC Health Proton 

Therapy Center and the New York Proton Center.

https://c212.net/c/link/?t=0&l=en&o=2987399-1&h=332770382&u=https%3A%2F%2Fwww.nyproton.com%2F&a=the+New+York+Proton+Center
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Structure d’un faisceau protonStructure pulsée d’un faisceau électron
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Structure d’un faisceau RX synchrotron
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 1 – 10 pulses
 Microstructure: 5000 bunches
 Pulse repetition frequency 10-250Hz

 1 pulse
 Microstructure: 107 bunches
 Spot scanning (@1000Hz)

 1 pulse = 1 stripe
 Microstructure: 107 bunches
 Stripe scanning (60mm/s)

Technology

3-3.5 cm



Time does matter

The shorter the better



What CLEAR has

It can shorten the time of exposure like no other beam



Time structure of CLEAR

Focusing and scanning



Medical applications

Accelerators
Models
Radio-Chemistry
Radio-Biology
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