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RADIATION PROTECTION FOR FLASH RT, 
INTEGRAL DOSE (ICRP) OR INSTANTANEOUS 

DOSE RATE?
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ICRP RECOMMENDATIONS…

“ The 2007 Recommendations of the

International Commission on 

Radiological Protection”

Annals of the ICRP Volume 37/2-4, 2008

The quantity to be considered is the integral 

dose over time, that is, for public

1 𝐽𝑎𝑛
31 𝐷𝑒𝑐

𝐼𝐷𝑅 𝑡 𝑑𝑡 < 1 𝑚𝑆𝑣 *

Considering 50 working week per year, the limit 

scales down to

20 μSv/week

* IDR is used for explicative purposes



… HOW NCRP RECEIPT ICRP



A CASE OF STUDY: IOERT

IOeRT is performed by means of mobile miniaturized linacs which

can deliver the treatment within the Operating Room.

In the following, , LIAC HWL (https://www.soiort.com/liac-hwl/ )

RP performances are considered, as long as it is 'The best in the

class ‘ in terms of RP performances.

However whatever linac considered, the results would be pretty

similar.

The stray radiation produced should be analyzed upstairs, in the

installation plane and downstairs; for sake of brevity, calculation

are performed in installation plane only.

https://www.soiort.com/liac-hwl/


What is happening in terms of Average Dose Rate

5Average Dose Rate

≤  0.16 Gy/s  
Average Dose Rate

≥ 1000 Gy/s 



IOERT RP ACCORDING TO ICRP & NRCP
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IOERT RP ACCORDING TO IDR
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In order to lower IDR below 10 Sv/h …

…around 5 TVL would be needed, more than 75 cm of concrete each wall, and 

more than 120 on the floor (plus the beam stopper) …



IOERT RP &IDR… R&D last hope ? NO
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Stray Radiation produced by IOeRT linac 

has been thoroughly studied. The 

minimum amount possible is the PSR, 

which, for a 12 MeV beam, IS NOT 

LESS THAN 0.1 µSv/Gy.

Therefore, there is no technological

solution available: only a correct

regulatory approach can allow the Flash 

translation to the clinical practice!



WHAT WE WOULD LIKE…
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- New metrology for Flash Radiation Protection

- New measuring devices for Flash Radiation Protection (some European 

Companies are already working on it)

- Last but not least: FLASH (with electron) is intrinsically green : less

electrical power, smaller bunker, no material activation…


