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With rare exceptions, today's anticancer radiation therapy facilities deliver mean dose-rates 
below 1 Gy/s and most clinical protocols involve daily fractions of 2 Gy cumulated for up to 
reaching a total dose limited by the tolerance of normal tissues. We recently investigated 
another methodology named “FLASH” that consists in delivering as much as 10-30 Gy of 
relativistic electrons in a single microsecond pulse, or else in a short (≤ 100 ms)  sequence of 
microsecond pulses of 1-2 Gy each [1]. In mice FLASH was found to elicit a dramatic decrease 
of damage to normal tissues, with protection against vascular apoptosis and lung fibrosis [1] 
or memory loss after brain irradiation [2] whilst keeping the anti-tumor efficiency unchanged. 
Protection against normal tissue injury by FLASH has been confirmed in pig skin and in cat 
patients treated for sarcoma of the nasal planum [3]. Finally, the FLASH methodology requires 
facilities able to deliver large doses at ultrahigh dose rate, for which linear electron accelerators 
appear to be the most suitable technology at the present time. In our presentation we focus on 
the temporal and dose requirements for the FLASH effect to develop in normoxic tissues. 
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